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CHAPTER1 SUMMARY OF SWAN NC SIMULATION

SOFTWARE
1.1 BRIEF INTOUCTION OF THE SOFTWARE

Based on factories’ manufacturing and collegesthewsy experience, Nanjing Swan
Software Technology Co., Ltd developed the follayvisoftware: FANUC, SIMUMERIK,
MITSUBISHI, GSK, HNK, KND, DASEN, and simulation §ware. Through which, we can
attain the aim of enabling students to have theeespce of practical manipulation on a
largely-reduced cost.

Swan series NC simulation software can be furtlderéded in 8 major types, 28systems
and 62 controlling surfaces. Equipped with FANUGQYISBMERIK, MITSUBISHI, GSK, HNK,
KND, DASEN software, swan NC simulation software ¢elp students to learn operation of NC
milling tool, lathe and machining center of eackteyn. Meanwhlie CAM NC program can be
programmed or read in by manual.By internet teagtéachers can have the first-hand
information of their students’current manipulaticandition .

1.2 FUNCTION OF THE SOFTWARE
1.2.1 CONTROLER

1. The screen configrations can be realized antha@functions are the same with  CNC
machine used in the industrial system.

2. Interprets NC codes and edits cutting feed conasi@f machine real-timely.

3. Operation panels are similar with the real N&hine can be provided.

4. Single brick operation automatic operation,editing pattern,dry running,aaan.

5. Rate of travel adjusting, change over switchraf millimeter pulse.
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Fig.1.2-1 siemens 802s/cM(milling machine)

(1) Choose the blank function key at the left tool feam

(2) Choose reference mandril.

(3) Choose ordinance of reference mandril and thickokspacer gauge.

(4) Preset workpiecedirectly and confirm that accordmgpecial hint on the bottom-left
of window.

(5)Coordinate Z workpiece nullpoint = current coordé&n@ — length of reference mandril
— thickness of spacer gauge.

(6) Put the output:2 Y ~ X axes workpiece nullpoint into G54G59.



@operation manual SSCNC introduce
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Fig.1.2-3 siemens 801
1.2.2 FUNCTON INTRODUCTION

%  The first domestic NC simulation software which ¢endownloaded and updated

automatically for free.
% Vivid 3DM NC machine and operation panels.
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%  Support ISGLO56 preparatory function cod& code. secondary function codeM code)
and other operation codes.
%  Suppor system self-defining code and canned cycle.
%  Callin CAD/CAM postposition tailor file such &G. PRO-E Mastercam directly for
simulation to processing.
Windows macro record and playback.
AVI files record and playback.
Placement and moumg of workpiece.
toochange mechanical handquare-tool rest all direction- tool rest.
rectifying tool by benchmarkrectifying tool by test cutting .
Components cuttingwith processing coolantprocessing soundscrap iron and so on.
Tools sich as edge detectospacer gauge micrometet caliber rule.
Adopt data base management tools and performaareeneter library.
There are many kinds of tools.
Support custordefined tool function.

3DM measurement function of processed model.

¥ % Ok O Ok 2 Ok % Ok % % %

Measurement of components roughness based tmgcp@rameter of tools.
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CHAPTER 2 OPERATIONS OF SWANSC NC

SIMULATION SOFTWARE

2.1 STARTUP INTERFACE OF THE SOFTWARE
2.1.1 STARTUP INTERFACE OF PROBATIONAL VERSION

CHC Sy=tem

c-21T =]

Ty b

Fig. 2.1-1
(1) Choose PROBATIONAL VERSION in the left documentfra
(2) Click the left window to choose NC system needed.
(3) You can also select Super Demo if needed.

(4) Click Try It to login system interface after choasee system.

2.1.2 STARTUP INTERFACE OF NETWORK VERSION

CHC Swx=tem

| HHC-21T |
Uzer Password
fice | !mmc

¥ Remember my ID
¥ Remember my Password
B Defete my ID and Password

Server|192. 163.0.5 vI Sign in »

Fig. 2.1-2
(1) Choose NETWORK in the left document frame.
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(2) Choose the name of system needed in the top baefad right.

(3) Choose your custom name and input password inglosvitow frames.

(4) Choose between Remember Me and Remember My Password

(5) Input the IP address of server.

(6) Click Sign in to login system interface.

(7) Startup SSCNCSRV.exe to login the main interfacBBRVER,as the following Fig.

show:

Wzl ok BEENHC knlbwun: SonnBull CHC Munilar

Fig. 2.1-3

(8) After click the icon“CUSTOM STATUS » in toolbar- it will show all the

custom status,as the following graph show:

Notwerke Vser Eearcize Homiter Fessimation Tezt Cuntrs
# # - # . £ el
YRR INCA Y TIEEE
5. | Vsar mame Login tins [ saten IP addrass Last_infermation
DE . FPata
0f .. Bush
of Charry
< 3
Ready Connected: O
Fig. 2.1-4

(9) Choose a custom in Custom Statue List,and theh thie icon "SET TEACHER'S

oy
COMPUTER' . to set it Teacher's Computer.
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=

(10) After click the icon "CUSTOM MANAGEMENT__ =", a dialog box " CUSTOM
MANAGEMENT " will pop-up,as the following graph sho
Add custom name and its authority in the dialog bo& by one or by batch.
a. In one by one pattern, input custom name ,nae@et code and code confirmation,and
also you can set necessary authority then clik SAVE
b. In batch pattern, input start numbering and remdf customs, and also you can set
necessary authority then clik SAVE.

lizer manngement

Lises management
Ugemame | Mame | Modly srtem parsen | Moy mark slandard | User marage. . | Scoe ses Oire-tg-ome: adking | Basch adding |

mF':ler Paler none nong none none

BBwh  Bush nicr nors nore nane Usemame |
R Chemy  Cheny nons none none none
Hare
Pazzword
Cordum
Uzer select piiviege

™ Moddy spstem parameter
I~ Moy matk slandad
I Uses mansgesment

[ Scoe saich

< »

Deste | Deleisat s |[ 5w ] 0w

Fig. 2.1-5

2.1.3 SINGLE MACHINE VERSION STARTUP INTERFACE

PC CHC Swy=tem

Network

c-21T =]

{* WAC Eneryptiom

Demo

(" Softdog Encryption

|

Run

Fig. 2.1-6
(1) Choose SINGLE MACHINE VERSION in the left documérame.
(2) Choose the name of system needed in the rightraaet



g-'operation manual SSCNC operation

(3) Select one option between PC Encryption and Soffthagyption.
(4) Click Run to login system interface.
2.2 SETUP OF TOOLBAR AND MENU
All the commands can be executed from the leftb@aoin the window.System will show
the name of its function when cursor points eadtohyand meanwhile the tip help of the function
will be showed in the bottom statue bar.
Brief introduction of toolbar

DSetup new NC file ﬁScreen revolve
3 - - : -
~.=0Open saved file(such NC file) I_£X-Z plane selection
Save file(such as NC file) L £Y-Z plane selection
& |
Save as L 2Y-X Plane selection
K7 ™
Machine parametar Machine encloser swich
: j-FCutter library management 4 Workpiece measurement
F
l:I:uPattern of workpiece display & voice controler

=]
f3"Choose size of workblank and coordinate “# Coordinate display

of workpiece T
=t Jacket water display

:JOpen/cIose machine door

®Workblank display
“7'Scrap iron display

@ .

Component display

@ Screen arrange change screen arrange
function by fixed sequence Clarity display
=L Whole screen zoom up ~LACT display
21 Whole screen zoom down 13n Display tools spacing number
¥.Screen zoom up,zoom down i Cutter display
“./ Screen translation ?{:.Cutter path



i
\.}Online help

c

- "REC parameter setup
EiREC start
EiREC stop

B Bteaching start/stop
2.3 FILE MANAGEMENT MENU

Program file(*.NC) - tool file (*.ct) and workblank file(*.wp ) callin and save and relevant
function,such as the function used to open or dat@ file where NC code editing process is

put.

\;Open Open respective dialog box to choose the codedixled to disply the NC

code in window. Process step into auto way autaalitiafter whole code is loaded;
Schedule of code is showed on the bottom of screen.

__INew : Delete NC code being edited and loaded.If codéesreated system will

register that whether to save the code.

3Save : Save the code edited on the screen.If executeahisnand to new loaded existing file

nothing will be changed and system will ask foreavtfile name in despite of whether the file is

loaded just now.

Select File to Save §|

NC Code File STEMENSABEI0. MER

Project Infa File:

A1l | 0k I Cancel

Fig.2.3-1

@Save as

Save a file with a new file name known to the éxgshame.

Load project file
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Save all the relevant data files(wpnc; ct) into a engineering file (extension namigj) - called

project file. This function is used to load saviel ih new condition..

[agr |
(Gpen walrs)
Loolk in: |E’i My Documents j |‘j< -
[C)Baby Pictures E‘M\; Pictures EM}& Videos
[C)Boggle Supreme Documents  [C)My Q) Files [C)PADGen
() Downloads [CIMy Received Files [ [ee]
ElFax @My Skype Content @Symanb&c
My Albums [C3IMy Skype Pictures Sy
M\,r Music )My Skype Received Files EMV Sharing Ft
a | B
Files of type: |e:-:an1inee information file(* xds) ﬂ Cancel
Fig.2.3-2

Project file save
This function save all the handled data into fileblamx block on screen can be modified.

2.3.1 MACHINE PARAMETER

a. Machine parameter setup
Drag dieblock of diago box“Parameter Setup”to cleoagpropriate toochange rate.

FPreferences ;

CHC Operation ]Envlonment wvariables ] Speed settings ]
[7 Close the machine's door if the HC system isn't in the Sia
[ Stop main spindle after changing tool
¥ Pause coolant during changing tool

Modify speed of changing teol
Slow 7J Fast

Select tool post
(¥ Vertical tool post

" Horizontal teol post

fault settin Canecel
Fig.2.3-3

10
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Preferences §

CNC Operation Programing |Envisoment variables | Spesd settings |

Fulze Combinatien Programming

If the option checked, the nunber without decinal in the
program #ill be processed as a pulse, such as

VEIN0T that actnally refers to “N0 17 otherwise, “X1007
iz the zame az “X100.07

[" Pulse Combination Programming

Exult settis| 0k Caneel

Fig.2.3-4
Click“Color Choose"to change background color ofcinae.

Preferences

X

CHC Operation Enviomment wariables ]Speed settings]

Background Color

-

Panel Tips

[” Fleasze reboot this application after the Panel Tips
option is checked . For the network wersiom,
the option will be controlled by the serwver when the

Execute multiply the zame program

[7 Execute multiply the zame program at ene time if the
option checked

fault settis ok | )

Fig.2.3-5
Adjust“Processing Drawing Display Acceleration"aBisplay Precision’to gain appropriate

speed of service of simulation software.

Preferences §

CHC Uperation] Frwionment wvariables Speed settings I

Operation graphic accelerats

Hope ——— J
' ' ' .

Dizplay preciszien

fault settis ok | )

Fig.2.3-6
b.Display color:

Click “Confirm” after choose feeding route and aodd machineing.

11
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Color Settings g'

Fath Color Part Color
(Doutle click to modify) (Double click to modify)

[ S T1
/| 12 I
HE 1 13
1 14 I I
/1 1 1 1
T /1 1
I /1 m
/3 1 /1 18

v Use Metal Color

Defanlt zettings Default settings

¥ Display the path trawelled in rapid traverse with dott

Cancel

L

Fig.2.3-7
2.3.2 CUTTER MANAGEMENT
a. Milling machine

Tool Nanagement &
Tosl List Tosl Graphics

[ | Wame | Type | Length | Diameter [Rownd . | RPM [ Rate |

[T € EndC... 120,00 1z.00 0,00 0 0,00

7 Fall il B, (0 0. 00

[iE] T3 Dems ... 120,00  12.00 4,00 ] 0.00

004 T4 Drill.. 120,00 12.00 0.00 i 0.00

oS 5 Berin 17000 1z.00 0.0 i 0.00

08 T6  Teppi... 120000 12.00 0,00 0 0.00

o7 7 Face 100,00 80.00 0.0 i 0.00

hdd Into Magazine

Tool Management | Tosl Magarine

Mount Tosl Setting

Sta Hame | HO. | ~
Add .
[ [ Losad Tool Info Tile
02 0
Telets 0 03 Mount Tool
04 04
Wodi £y o - lnmount Tool
S &
= 2 tomea

Add

(1).Input the number of tool

(2).Input the name of tool

(3). End-milling tools buttonhead toolsdome-end tools aiguilles~ boring tools can be choosed.
(4). Diameter~ length of tool hoder rotation rate cutting feeding rate can be defined.
(5).Click“Confirm”to add them to tool managemefiréry.

Add tool to chief axes

(1).Choose the tool needed in the tool data-bam, as tool “01".

(2).Press mouse left key and hode it, then ptdl ihachine library.

(3).Add to top rest, then click “confirm”.

b.lathe

12
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Tool Nagazine Nanagement

X

add

(2). Input the number of tool.

(2). Input the name of tool.

(3). billmpse toot cutting off tool~ internal tool- aiguille ~ boring tool~ screw tap screwthread

Tasl Tonl Graph
Wo. | Wame | Type | Length |Diameter | Width | Fead [Rotat.  [Cut [C
0oL Tosll  Exter... 160,000 - 25,000 oo ozED.
oz Tonl?  Exter 160, 000 - i u oo zen
003 Tosld  Serewer 160,000 - 15,000 0 000 zED... -
004 0o a 0. 000 BO. OO0 1)
i3 Toals  Berin .. 180.000 - 1z 000 ] 0ol 45000 1
06 Tosls  Cutti... 160,000 - 25,000 i oo zED.. .
o7 Tosl?  Irmer... 160,000 - & 000 0 0ol 40000 1
il Tosl8  Irmer... 160,000 - 15,000 i 0000 4153 1
it Tosld  Exter... 160,000 - 5,000 ] oo zED... -
< | A
Magarine Washine Tool 2dd 4o tool head |

Ho. Hame Salect Tool Rest
i l |reat Tooh fes Blade Graph
p Load Tool Information

Delete e =
o Mowe To Position

Modi £3 s

4 o remoe
4 aT
Fig. 2.3-9

tool ~ internal screwthread toolinternal circle tool can be choosed.

(4).Many kinds of cutting bladeside length of cutting bladethicknesscan be defined.

(5). Click“Confirm”to add them to tool managemeibrary.

Internal circle tool adding
(1)Click*add” »

ToOL

ADD

popup diago box“add tool' as the fowing graph show

Tool

Ig—fod

Tool body ype: etemal cicls

o

Elude Pamn
Dismeter

o

l_ l_ [

(2)Choose bull-nose tool in diago box“add toathen popup “tool* as the fowing graph show

Fig. 2.3-10

13
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SEDCH
Tosl Type
Type [a v [z [n [g Je [Seree | #rench
SROCH I0IOE0E 10 10 0 0 g 10 180 N2, 5x2.5 18
SRDCH 1z12F0 12 12 80 1z 8 12 150 B2 Sx2.5 18
SRDOCH IE16HDE 16 18 100 18 11 16 180 B2Sx25 18
SROCH I61BKOE 16 16 100 186 12 16  L60 N3xE Ti0
SRDCH 2020108 20 20 125 20 14 20  LG0 H3x@ 110

SRICH 2020806 20 0 125 20 15 20 L50 M3.5:8.8 TIS
SROCH 2525M10 25 25 150 25 17.5 20 160 M3 5x8.8 TIS

Insert Info

(a3

Tools Trpe e
Insert Type :

. / s

a4 o)

Baterial
e
\
5

Tool Illustration

Fig. 2.3-11
(3)Choose the tool needed in diago “tuur anu v mem”, then reverse back to “add tool"to

input the number of tool and the name of tool.

Add tool to chief axes

(1) .Choose the tool needed in the tool data-lmasd as tool “01”.

(2). Press mouse left key and hode it, then ptdl ihachine library.

(3). Add to top rest, then click “confirm”.

2.3.3 WORKPIECE PARAMETER AND ACCESSORY

a. milling machine

Size of workblank coordinate of workpiece

Workpiece Setting :

i Cylinder

Horkpiece material

|08F Low carbon steel LJ Load workpiece file

[” Reposition Ref. point

[™ Replace workpiece Cancel
Fig. 2.3-12

(1)Define the length ,width and highness of worklland its material.

14
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(2)Define orgin of workpiece XY ~ Z.
(3)select changing machining orgirthanging workpiece.
b.Lathe

Workpiece Settings

{7 Tube Load workpiece file

(¥ Bar

Workpiecs material |0AF Low carbon stesl x|

Clamp type

W Replace worlpiece

™ Tailstock Tailstock |-
bancel

Fig. 2.3-13
(1)Define workblank type, length, diameter andhitsterial.

(2)Define fixture.
(3)Choose tailstock.

Choose workholding fixture

Clamp Setting

Clamp Types
(¢ Step clam [ Edge clamp { Vise

Caneel

Fig. 2.3-14

Workpiece placement

15
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Place workpiece

¥ direction (mm] ¥ direction(mm] Rotate (Angle)
-100 4 #| +100  -100 4| »| #1080 —gp < »| +90 Place |
-10 4 +10 =10 «f | +10 =10 4| »| 410

-1 4 «| 41 -1 4| ¢ +1 =1 4| ] +1

L4

¥ directionimm] ¥ directionimm] Rotate (hnglel
0 ||:| ||:| Cancel |

Fig. 2.3-15

(1)Choose the placement of direction X.

(2)Choose the placement of direction Y.

(3)Choose the placement of angle.

(4)Press“Place”and“Confirm”.

Edge detector measures null point of workpiecehemse the edge detector needed in model list.

Select Edge Finder &]
[ Eecentrieity Edge
Finder

Frecision: 0. 00Smm

ME-420
F ME-610

6,5 115

=]

0k

Cancel

Fig. 2.3-16

Coolant pipe adjusting

Coolant Pipe Adjust [$_<|
Fipe 1 Fipe 2
#Ax1al Length #Ax1al Length

- 4|kt - Akt
Radial Radial

- 4| k| + - 4| k| +
Badial Angle Radial Angle
SR S Y
#xial Length fxrial Length
- A k| + - 4k +

Fig. 2.3-17
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2.3.4 RAPID SIMULATIVE MACHINING
(1)Programme by EDIT.

(2)Choose tool:

(3)Choose workblank and workpiece null point.

(4)Placement mode AUTO.

(5)Press the key to rapid simulative machining aithmachining.
2.3.5 WORKPIECE MEASUREMENT

i

Three modes of measurement

(1)Feature point.

(2)Feature line.

(3)Distribution of roughness.

You can use Up, Down, Left and Right on keyboarth&asure size, also you can input value
into diago box..

Dimen=sion and. .. E|

H -450.000  Locate
1 -#50. 000

2 0. 000

Eomgh 5 5 Fa 0.00

Dimenzion BEF. Positionm

|Current work coordina -

[ A1l Dimensions

Fig. 2.3-18

2.3.6 REC PARAMETER SETUP

Three modes of REC area selection,setup as

Eecord Parameters

X

Record Area

Width [320
Pick
Height 200

[v Sawe the file then play it

[v Recording, record area flashing

Cancel

Fig. 2.3-19
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2.3.7 WARING MESSAGE

E Output current message files E Output all message files
| Last day message ﬂ Next day message
ﬂ Delete current message files E Parameter setup

When click “Parameter setl_?i-i‘ » window “Info window parameter’will be appearance.

Judgement Setting

Cut Score:

0 15 =et as no cut score,
20 15 zet az the maximum
cut =score

Owerroll Score

Overroll Seore |100

General Yarning 2
Progranming |2

Operation 2

General Error [3

1 bl ol

- P ing |3
Parameter Settings ﬁl TOETEInE
Operation Error [3
Font Color Setting
Generst [N <]
Buffer S1ze 2000
tarnine NN =]
Moni tor _El Cancel ‘

Fig. 2.3-20 Font color setup Fig. 2.3-21 Gradeing standard

1. VULGAR WARINGS

Return to reference point!

Backoff measuring piercing point bar of spindle(fiaiting machine only)!
Program protection is locked out, and it's unabledit!

Program protection is locked out, and it's unabldelete program!
Modality is not booked Please book first!

Input format: X*** or Y*** or Z*** (FANUC measurement)!

Cutter parameter is incorrect!

There is a tool hasing this tool number, pleasatingw tool number!
No tool hasing this tool number in top rest!

Please backoff measuring piercing point bar bedoite-toochange!
Please choose the mode Autdit or DNC before open file!

The file is over the Max size,so it is unable tagal workpiece!

2. PROGRAMMING WARING

18
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Search program no O****!

Program protection is locked out, and it's unabledit new program number!
3. MACHINE PPERATION WARING

Electric source is not opened or intense elegyrisitinavailable!

Spindle startup should be in JOGIND ~ INC or WHEEL mode!

Please close machine door!

Startup NCSTART then switch to AUTO MDI ~ TEACHING or DNC mode!
4. VULGAR ERRORS

Please backoff spindle measurement piercing pa@inbbfore startup NCSTART
X direction overshoot

Y direction overshoot

Z direction overshoot

5. PROGRAMMING ERRORS

General G code and cyclic program are somethingntitéer!

No O*** in program direction!

Cutter number is on-unit!

Radius compensation register number D is on-unit!

Length compensation register number H is on-unit!

Modality O*** is not booked! It can’'t be deleted!

Vice program number is inexistence in subprogralth ca

Vice program number is error in subprogram call!

It is lack of value F in G code!

There is no straightaway leadingin in tool compénsa

There is no straightaway eduction in tool compeosht

6. MACHINE OPERATION ERRORS

Cutter comes up against workbench!

Measuring piercing point bar comes up against wemnkh!

End face comes up against workpiece!

Cutter comes up against holding fixture!

Spindle is not stared,tool collision!

Measuring piercing point bar comes up against tool!

Cutter collision! Please replace small type meagupiercing point bar or raise spindle!
Teacher sends examination questions to studenfi@nd she can grade it which student finish
and send to teacher by Swan simulation networkesefso teacher can control the machine

operation panel of student and tips of error messag

19
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Gl

[IF adiress | Last in:

Ready Connected: 0

Fig. 2.3-22 Network management
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SINUMERIK 802S/c operation

CHAPTER 3 SINUMERIK 802S/c OPERATION
3.1 SINUMERIK 802S/c MACHINE PANEL OPERATION

Machine operation panel is on the bottom-right afdew, as the followinggraph show. The

panel composed with Choosing botton, Program Rgn@ntrol Switch and so on is used to

control the running status of machine.

Fig 3.1-1 802S/c(milling machine)panel
AUTO :
AUTO Auto-machining mode
JOG :
N
_ 496 | Manual mode, Move mesa or tool
manually and continuously.
SINGL :
SPINSTAR :
.
SFIN .
(SIART. Spin start.
SPINSTAR :
SPINSTP :

. Spin stop.

RESET :

. reset.

5Pl SPIN

=f +/

Fig 3.1-2 802S/c(lathe)panel
CYCLESTAR::

/START. Program running startup.

CYCLESTOP:
- Program running stop.
Z I -y
X AL -x

+ | -Z
. MANUAL MOVING

MACHINE PANEL BUTTON
FEED-RATE (F) ADJUSTING KNOB

21
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SINUMERIK 802S/c operation

3.2 Operation button
3.2.1 EYSTOKE INTRODUCTION

machining show

back

menu extend key

=

area conversion key

delete

=l
=
1=

Uprightness menu key

=

SINUMERIE,

Reference

mm
-401.783A0t
-198.428

-53.411
0.000

0.000

300.000

>G54XAYBZ1 AF166MA
RiB=-15 Rii1=-9.8

35188
6

N BEEA 5D
HEOD OEn =N
I EEE AN 80,

Fig 3.2

-22 -

-1

HE =

call the police key

O

select key

>

enter

INS
—_

Spacebar
YA

letter key

Z
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3.2.2 MANUAL OPERATION OF VIRTUAL NC MACHINE
Start
Operating sequence
Connect CNC and machine power then start systenthendiefault window is return the
reference point in JOG mode.
Return the reference point ("Machine” operation arga
Operating sequence
® “Return the reference point” only can use in mo@NZ
® Start return the reference point function with prifge reference point button in machine
control panel
® In return the reference point’'s window the refegepoint’s state of selected axis will be
shown.
3.3 NC SYSTEM OPERATION
3.3.1 Parameter Mode
1) Creating a new tool
Operating sequence
® Press “New” softkey to create a new tool.
® Pressing this softkey opens the input window andwamview of the tool numbers
assigned.
® Enter the new T number (maximal only three digits)l specify the tool type.
® Press OK to confirm your entry; the Tool Compermsaidata window is opened.
2) Tool compensation data
The tool compensation data are divided into lergith radius compensation data.
Operating sequence
® Enter the offsets by positioning the cursor onitipeit field to be modified,
® entering value(s)

® and confirming your entry by pressing Input or esou selection.

FA FESE JOG

Tool compensation data Ttype: 100
Mo, o edies 3 T Mio: 1
O -- number: 2
mim Geametry Wear
Leng.1 p.Bea 0.0oo0
T Leng.2 0.ooo0 0.0oo0
Leng. 3 .oon n.o0a0
' Fadius 0.000 0.000
Feset |Mew edge|l Delete | Mesy tool [Get Comp.
edge tonl
Fig 3.3-1
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3) Determining the tool offsets
Operating sequence
® Select the softkey Get Comp. The window Compensatidues opens.
® Enter offset if the tool edge cannot approach #re point Gxx. If you work without
zero offset, select G500 and enter offset.
® \When the softkey Calculate is pressed, The deteiniompensation value is stored.
4) Entering/modifying the zero offset (“Parameter” operating area)
Functionality
The actual-value memory and thus also the actlakwdisplay are referred to the machine
zero after the reference-point approach. The wedeimachining program, however, refers to the
workpiece zero. This offset must be entered azéhe offset.
Operating sequences
® Use the Parameter and Zero Offset softkeys totsttlezero offset. An overview of
settable zero offsets appears on the screen
® Position the cursor bar on the input field to berad,
® enter value(s).
® The next zero offset overview is displayed by Pdgen. G56 and G57 are now

displayed.
® Return to next-higher menu level, without saving tlero offset values.
P& RESE J0G
Settable zero offset
354 355

il Offs et Offset

# 400 608 -400.000 rnrm

W -250.000 200000 mm

z -220.000 107617 mm
Deter- Pro- Sum
mine gramimed

Fig 3.3-2

Determining the zero offset
Prerequisite
You have selected the window with the correspondarg offset (e.g. G54) and the axis for
which you want to determine the offset.
Operating sequences
® Press Parameter softkey
® Softkey can be used to select the zero offsetstG&67. The selected zero offset is

displayed on the selected softkey.
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® Selects the next axis.
® Pressing the Calculate softkey calculates the aéset.
® Press the OK softkey to quit the window.

FA RESE JOG

Determine zero offset

Offset Axis Faositian

554 -400.000 mm | = -355.140 mrm
Trurm ;1 Drum; L Tiyp: 500
Length : +H 0.000 mm

Offset : 0.0ao M

[+ et [+ et Calcu- ]
LIFrame A late

Fig 3.3-3

R parameters (“Parameters” operating area)
Functionality

All R parameters (arithmetic parameters) that @righe control system are displayed on the
R Parameters main screen as a list. These can diedadf necessary.
Operating sequence

® Use the Parameter and R Parameter softkeys

® to position the cursor on the input field that yeant to edit.
® Enter value(s).
°

Press Input or use the cursor keys to confirm.

FA RESE ALITO RO SBL

R Parameters

ROP . ARABRAA RT .000ooo

1 0.000000 R n.o0oooo

Rz 0.000000 RS n.o0oooo

F3 0.000000 R10 n.o0oooo

R4 0.000000 F11 n.o0oooo

Ra 0.000000 R12 n.o0oooo

F& 0.000000 F13 Q.o0oaoo
Farameter data

Fig 3.3-4

Programming the setting data (“Parameters” operatirg area)
Functionality

25
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Use the setting data to define the settings fooflerating states. These can also be modified
if necessary.
Operating sequences

® Use the Parameter and Setting Data softkeys totsgddting Data.

® The Setting Data softkey branches to another meral in which various control

options can be set.

FA RESE ALITO R SEL
Jog data Spindle data
Jog feedrate 0 rpm

8@ . a8 iyl

.tl 1000 rpm
Spindle speed

8 rpm 29 rmm
Diry run feedrate Stant angle
0000  rmmimin 0000
Jog Spindle Diry Start
data data fead angle
Fig 3.3-5

® Use the paging keys to position the cursor on #sired line within the display areas.
® Enter the new value in the input fields.
® Use Input or the cursor keys to confirm.
Softkeys
JOG data
This function can be used to change the followisttjrsgs:
Jog feed
Feed value in Jog mode
If the feed value is zero, the control system tisesvalue stored in the machine data.
Spindle
Spindle speed
Direction of rotation of the spindle
Spindle data
Minimum / Maximum
Limits for the spindle speed set in the Max. (GREB). (G25) fields must be within the
limit values specified in the machine data. Progreal (LIMS) Programmable upper speed
limitation (LIMS) at constant cutting speed (G96).
Dry feed
Dry-run feedrate for dry-run operation (DRY) Thedeate you enter here is used in the
program execution instead of the programmed feedgithe Automatic mode when the

Dry-Run Feedrate is active
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Start angle
Start angle for thread cutting (SF)

A start angle representing the starting positiarttie spindle is displayed for thread
cutting operations. It is possible to cut a mudtitiread by altering the angle and repeating the
thread cutting operation.

3.3.2 Manually Operated Mode
“JOG” Mode (“Machine” operation area)
Functionality
In Jog mode, you can
® traverse the axes and
® set the traversing speed by means of the ovenitels etc.
Operating sequences
® Use the Jog key on the machine control panel arsaléct the Jog mode.
® Press the appropriate key for the X or Z axisawdrse the desired axis. As long as the
direction key is pressed and hold down, the axegtse continuously at the speed stored
in the setting data. If this setting is zero, théue stored in the machine data is used.
® If you press the Rapid Traverse Overlay key astrae time, the selected axis is
traversed at rapid traverse speed as long as bgthate pressed down.
® In the Incremental Feed operating mode, you cartheseame operating sequence to
traverse the axis by settable increments. Thensetnent is displayed in the display
area. Jog must be pressed again to cancel therlantal Feed.
® The Jog main screen displays position, feed amtifpialues, including the feedrate

override and spindle override, gear stage statugeliss the current tool.

ma RESE JOG
Actyal Act epos.mrF: inchimin
+X -355.140 0.000}ct
+Y -189.324 0.000 0.000
+Z -29.464 0.000Pra:
+SP 0.000 0.000 0.000
g n.ooo 300.000(T: 25 D 1]
s
MBGTHL
Hand Axis Actyval Loarm
wheel feed. WIS actwal
Fig 3.3-6

MDA Mode (Manual Data Input) (“Machine” operating area)
Functionality
You can create and execute a part program blotheiMDA mode. Contours that require

several blocks (e.g. roundings, chamfers) canneixkeuted/programmed.
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Operating sequences
® Use the MDA key in the machine control panel aceseiect the MDA mode.
® Enter a block using the control keyboard.
® The entered block is executed by pressing NC STARE.block cannot be executed
while machining is taking place.
3.3.3 Automatic Mode
Selecting/starting a part program (“Machine” operating area)
Functionality
The control system and the machine must be seefguebthe program is started. Please note
the safety instructions provided by the machine ufeturer.
Operating sequence
® Use the Automatic key to select the Automatic mode.
® An overview of all programs stored in the contigdtem is displayed.
® Position the cursor bar on the desired program.
® Use the Select softkey to select the program fecetton. The selected program name
appears in the Program Name screen line.

FF FEZE JOIG

Mame Type
Ex10 MPF =
Ly CRED MPF
Ly CTa MPF
Ly a2 MPF
LiCyiCa3 MPF
Ly Cad MPF
PARAM MPF
PARAMZ MPF
Frao- Cycles Select Cpen
arams
Fig 3.3-7

Automatic Mode
Functionality
In Automatic mode, part programs can be executibgdutomatically, i.e. this is the
operating mode for standard processing of partrarog.
Operating sequence
® Use the Automatic key to select the Automatic mode.
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Act tepos.miF: inchitmin

.t -355.140 i ;
wi -189.324 0.000 0.00o
+Z -29.464 0.000[Fra:
+SP 0.000 0.000 0.00o0
g 0.ooo0 300.000fT: 25 [ 0
b

MB6T A1

Froor. ralu]ulyy! Search Actyal £00im

Control hlock 11 [ actwal

Fig 3.3-8

® An overview of all programs stored in the contigdtem is displayed.

MA  RESE ALUTO ROt

FProgram cantral
Skip block

L] DRY Diry run feedrate

B ROw Fapid traverse override

L1 Programrmed stop

LPRT Program test active

) 5Lp SBL1 with stop after each mach.

(8LBZ  SBLZwith stop after each hlock

)

Fig 3.3-9

Press select/switch key, select program controhatet

SINUMERIK 802 S/c handle

Select area switch key, return to main menu

Press select key, call the machining program

o

® Press program key

® Select program to machined

o

® Press open key to edit program
o

Press single cycle key, select single cycle mangini
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ma RESE ALTC RO SHL
Actyval Act epos.mnF: inchimin
+X -355.140 0.000)Act:
+Y -189.324 0.000 0.ooo
+Z -29.464 0.000Fra:
+SP 0.000 0.000 0.000
5 0.0oo 300.000T: 25 D 1]
]
MBG6THL
Frogr. £00m Search Actwal Zoom
Control hlock Miza actyval
Fig 3.3-10

Block search (“Machine” operating area)

Operating sequence

® Precondition: The desired program has already beletted,and the control system is in

the reset state.

® The block search function can be used to advareprtigram up to the desired point in

the part program. The search target is set byiposig the cursor directly on the desired

block in the part program.

mMA RESE ALITO Ry ZBL

Search 1
MBS

¥0.646Y-8 648

M3

Z18.801
GB1Z6 . 001 F100
¥1.352Y-9 354
¥2.525y-9 527

X0 .473Y-7.475

Search Interr, Cantin. start B
paint search search
Fig 3.3-11

Start B search
This function starts program advance and closeS#aech window.
Result of the searchThe desired block is displayed in the Current Blaakdow.
3.3.4 Program Mode
Entering a new program (“Program” operating area)
Functionality

This Section describes how to create a new filafpart program. A window appears in
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which you are prompted to enter program name guel ty

Operating sequences

You have selected the Program operating area. fidggdn Overview window showing
the programs already stored in the CNC is displayethe screen.

Press the New softkey. A dialog window appearshictvyou enter the new main
program or subroutine program name. The exten®&t.for main programs is
automatically entered. The extension .SPF for subres must be entered with the
program name.

Enter the new name.

Complete your input by selecting the OK softkeye Tiew part program file is generated
and is now ready for editing.

The creation of the program can be interrupted BERLL; the window is then closed.

FR RESE ALTO ROt SBL
larme Type
Ex10 MPF =
LCYizED MPF
LCYiCTa MPF
LCYizE2 MPF
LCYiZE3 MPF

M| e procIrarT;
Flease specify name |

O

Fig 3.3-12

Editing a part program (“Program” operating area)

Functionality

Part programs or sections of a part program canlmnkdited if not being executed.

FR RESE ALTO RiT SBL
MHarme Type
Ex10 MFF
Ly ZED MFF
LY CTa MFF
LiCyiee2 MFF
LiCYZE3 MFF "
LiCyieed MFF N
PARARM MFF
FPARAMZ MFF

Fro- Cycles Select CIpen

drams

Fig 3.3-13

Operating sequence
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You are in the main menu and have selected the®regoperating area. The program
overview appears automatically.

Use the paging keys to select the program you teigdit.

Pressing the open softkey calls the editor forstilected program and pulls down the
editor window. The file can now be edited. All cyas are stored immediately.

This function stores the changes in the file sysaechautomatically closes the file.
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CHAPTER 4 SINUMERIK 802D OPERATION
4.1 SINUMERIK 802D MACHINE PANEL OPERATION

Machine operation panel is on the bottom-right afdew, as the followinggraph show. The
panel composed with Choosing botton, Program Rgn@introl Switch and so on is used to

control the running status of machine.

Fig4.1-1 802D (milling machine)panel

Fig4.1-2 802D (lathe)panel
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HEFR Hfr B FoRBRGERE  NCiEEh

('\

Fig4.1-3 802D (lathe)panel

MDA :

&)

_ MO edit

AUTO :

AUTO . Ayto-machining mode

JOG :

o

_ 496 | Manual mode, Move mesa or tool
manually and continuously

REFPOT :

REF .
. PaT | return reference point.

VAR :

_—

VARl increment select.
SINGL :

SINGLE .
(BlotK | single step.

PINSTP :

. principal axis stop.
RESET :

. diaplasis key.
CYCLESTAR :

/START. Program running startup.

CYCLESTOP :
. Program running stop
aspect key :
iz |-
Ul —
+X el X

34
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working select

4.2 Operation button
4.2.1 EYSTOKE INTRODUCTION

[SCALE MPF

Reference point
-401.655
-198.569

-45.592

0.000

0.000
0.000

m
m
m
m

3000
0.0

V]

Figd.2—2

call the police key

[>]

1l
menu enlarge key CHANNEL
f i i
= alleyway conversion key
ALARM
CANCEL
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@

HELE communication key

Start

Operating sequence

CTRL

control key

4.2.2 MANUAL OPERATION OF VIRTUAL NC MACHINE

Connect CNC and machine power then start systenthendiefault window is return the

reference point in JOG mode.

Return the reference point ("Machine” operation arga

Operating sequence

® “Return the reference point” only can use in mo@NZ

® Start return the reference point function with prifge reference point button in machine

control panel

® In return the reference point’'s window the refegepoint’s state of selected axis will be

shown.

OGREF

RESET SKEP DRY ROVMO1 PRT SBL

[SCALE MPF

MCS

Reference point

[T.F.5

X1 ()
Y1 O
Z1 O
P O

-401.655
-198.569
-45.592

0.000

T 25

F 0.000
0.000

S 2000
oo

b0

100%
mmdmin
S0%

L
L
=
|

Fig4.2—3

4.3 NC SYSTEM OPERATION
4.3.1 Parameter Mode

1) Creating a new tool

Operating sequence

® Press “New” softkey to create a new tool.

® Pressing this softkey opens the input window andwamview of the tool numbers

assigned.

® Enter the new T number (maximal only three digits)l specify the tool type.

® Press OK to confirm your entry; the Tool Compersaata window is opened.

2) Tool compensation data

The tool compensation data are divided into leagith radius compensation data.

Operating sequence

® Enter the offsets by positioning the cursor onittpait field to be modified,
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entering value(s)
and confirming your entry by pressing Input or asou selection.

OFFSET

Mool compensation d:1 Edge Active toal no
TDE 20me Wiear
Lengthi Radius Lengthi Radius Tool
oz 0000 0.000 0000 Measure

o 31 0.000 0,000 0.000 0.000 Delets
Mmoo 0.000 000 0000 0000 taol

Extend

Edges

Find

ERNNEE

New
toal

offset able data data

‘ ‘ ‘ “wiork ‘ R wvari- ‘ Setting User

]

Fig 4.3-1

3) Determining the tool offsets

Operating sequence

Select the softkey Get Comp. The window Compensatidues opens.
Enter offset if the tool edge cannot approach #re point Gxx. If you work without
zero offset, select G500 and enter offset.

When the softkey Calculate is pressed, The deteambompensation value is stored.

4) Entering/modifying the zero offset (“Parameter” operating area)

Functionality

The actual-value memory and thus also the actuakwdisplay are referred to the machine

zero after the reference-point approach. The wedeimachining program, however, refers to the

workpiece zero. This offset must be entered azéhe offset.

Operating sequences

Use the Parameter and Zero Offset softkeys totsttlezero offset. An overview of
settable zero offsets appears on the screen

Position the cursor bar on the input field to herad,

enter value(s).

The next zero offset overview is displayed by Pd@en. G56 and G57 are now
displayed.

Return to next-higher menu level, without saving zlero offset values.
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OFFSET
Settable zero offset

wes X -401.655™ "= X -401.655 "

Mirror 1] ] 0
Al -438.000 -240.000 -220.000 -450.000 -250.000 -220.000

ligt data ata

Y  -198.569 ™ Y -198569™ | wonrieee
z -45.592 ™ Z -45.592 ™
Homm ¥ oomm Z mm o9 ¥oq Z 9
Basic 0.000 0.000 -480.000 -250.000 -220.000
G54 | -450.000 | -240.000 © -220.000 0.000 0.000 0.000
G55 0.000 0.000 0.000 0.000 0.000 0.000
G5B 0.000 0.000 0.000 0.000 0.000 0.000
G5T 0.000 0.000 0.000 0.000 0.000 0.000
G458 0.000 0.000 0.000 0.000 0.000 0.000
G459 0.000 0.000 0.000 0.000 0.000 0.000
Prag 0.000 0.000 0.000 0.000 0.000 0.000
Foarr 0.000 0.000 0.000
d

Tool ‘ ‘ ‘ R wari- ‘ Setting Uszer

Determining the zero offset
Prerequisite
You have selected the window with the correspondarg offset (e.g. G54) and the axis for
which you want to determine the offset.
Operating sequences
® Press Parameter softkey
® Softkey can be used to select the zero offsetstG&67. The selected zero offset is
displayed on the selected softkey.
® Selects the next axis.
® Pressing the Calculate softkey calculates the aiset.
® Press the OK softkey to quit the window.

OFFSET
Setting data work area
lirnit.
0G data Time
0G feedrate A. 888 rrrnsinin counter
Snindle speed 0.000 rpm
Spindle data | =
Minimurm 0.000 rpm
Maximun 0.000 rpm
Limitation with 0.000 rpm
DRY
Diry run feedrate 0.000 rmmimin Misc.
Start anale
Start angle for o0.0oo .
Tool Wark R vari- Setting
list offset able data

Fig 4.3-3
JOG data
This function can be used to change the followisttjrsys:
Jog feed
Feed value in Jog mode
If the feed value is zero, the control system tisesvalue stored in the machine data.
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Spindle
Spindle speed
Direction of rotation of the spindle
Spindle data
Minimum / Maximum
Limits for the spindle speed set in the Max. (GRB). (G25) fields must be within the
limit values specified in the machine data. Progreadl (LIMS) Programmable upper speed
limitation (LIMS) at constant cutting speed (G96).
Dry feed

Dry-run feedrate for dry-run operation (DRY) Thedeate you enter here is used in the
program execution instead of the programmed feedgithe Automatic mode when the
Dry-Run Feedrate is active

Start angle
Start angle for thread cutting (SF)

A start angle representing the starting positiarttie spindle is displayed for thread
cutting operations. It is possible to cut a mudtitiread by altering the angle and repeating the
thread cutting operation.

4.3.2 Manually Operated Mode
“JOG” Mode (“Machine” operation area)
Functionality
In Jog mode, you can
® traverse the axes and
® set the traversing speed by means of the ovenitels etc.
Operating sequences
® Use the Jog key on the machine control panel arsaléct the Jog mode.
® Press the appropriate key for the X or Z axisdwdrse the desired axis. As long as the
direction key is pressed and hold down, the axegtse continuously at the speed stored
in the setting data. If this setting is zero, théue stored in the machine data is used.
® If you press the Rapid Traverse Overlay key astrae time, the selected axis is
traversed at rapid traverse speed as long as bgthate pressed down.
® In the Incremental Feed operating mode, you cartheseame operating sequence to
traverse the axis by settable increments. Thensetinent is displayed in the display
area. Jog must be pressed again to cancel therlantal Feed.
® The Jog main screen displays position, feed amtifpialues, including the feedrate

override and spindle override, gear stage statugeliss the current tool.
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0G REF
RESET SKP DRYROWMIT PRT SBL
[SCALE MPF
i S Reference point T.F.S
X1 () -401.655 Ll T 25 Ca
N1 O -198.569 mm F 0.000 100%

0.000 mmdmin

71 O -45.592 mm S 3000 50%

L
L
e & S - o
=
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Fig 4.3-4

MDA Mode (Manual Data Input) (“Machine” operating area)
Functionality

You can create and execute a part program blotheiMDA mode. Contours that require
several blocks (e.g. roundings, chamfers) canneixkeuted/programmed.
Operating sequences

® Use the MDA key in the machine control panel aceseiect the MDA mode.

® Enter a block using the control keyboard.

® The entered block is executed by pressing NC STARE.block cannot be executed

while machining is taking place.

4.3.3 Automatic Mode
Selecting/starting a part program (“Machine” operating area)
Functionality

The control system and the machine must be seefguebthe program is started. Please note
the safety instructions provided by the machineufecturer.
Operating sequence

® Use the Automatic key to select the Automatic mode.

® An overview of all programs stored in the contigdtem is displayed.

® Position the cursor bar on the desired program.

® Use the Select softkey to select the program fecetton. The selected program name

appears in the Program Name screen line.
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Automatic Mode

Functionality

Mame Lenath Execute
Y MPF 125694
PARAM MPF 85 G
PARAM2 MPF 139
CALE MPE 244
o1 MPF 150 Copy
LOT1 MPF 190
LOT2 MPF 146
POCKET3 MPF 155 Upen
POCKET4 MPF 146
LONGHOLE MPF 127 _—
CYCLET1 MPF 176
L1 SPF 27
L2 SPF 171 Remame
Read
Free NC memory: 102323
Write
Cxeles ‘ ‘ ‘ ‘
Fig 4.3-5

In Automatic mode, part programs can be executibgdutomatically, i.e. this is the

operating mode for standard processing of partrarog.

Operating sequence

® Use the Automatic key to select the Automatic mode.

HITOMATIC

[ECALEWEE funetion
et Position Distto-gg F:mmimin [T.E.S
X -0.000 0.000mm 0.000) 1< 2
- 8 617
-0.000 0.000mm 0.000| 7. sa0 & 5500
o 10: 380
i 11: 12: GEO1
7 0.000  0.000 0.000/% zem
15: 05 1B:CFC
bsp 0.000 0000 mmo [ e
19: 20:
Block display
MB351086
MB&TEL
G17G98
G54GARBYBZ1 60 HESHES
Ri=i G ‘
Cyele Tirme: 0000 H 00 M DOS Pt arnal
DEOETANS
Program Block Record ‘Correct
zontrol search DY OZEam
Fig 4.3-6

® An overview of all programs stored in the contigdtem is displayed.
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AUTCNATIC

RESET

[SCALE MPF

O3S 168
MBS TA1
617698
G54GBXBYBZ168 Without
Ri=1 calenlate
MARKEL : =~
SCALE X=R1 Y=Ri et
R2=8

MARKEZ : Find
AROT RPL=R2
Gaiave
G1Z-5F208
G1x-58v8
y58
GBZX5BCR=25
GB1YB

i To
endpoint

|
B
G
|
|
o

Gl
Back

[ Program ‘

: Record Correct
control

Drogram

-

Fig 4.3-7
® Press select/switch key, select program controhatket
Select area switch key, return to main menu
Press program key
Select program to machined
Press select key, call the machining program

Press open key to edit program

Press single cycle key, select single cycle mangini

RUTCHATIC
REEET

Mezs1ena
MB6TEL

G17G99
G54GEXEYAZ1 88
Ri=1
MARKEL [ =
scaLE | Find

R2-8 Search direct hetual cursnrx
MARKEZ

AROT R

GBRaYH
G1Z-5F208
Gi¥-58Y8
¥5@ :
GBZK5BCR=25 Abort
Go1Ya

[SCALE MPF |

Searech leaw. . [text or line number)

LLELLL

O

Frogran

control. progran

‘ Record Correct

|

Fig 4.3-8
Block search (“Machine” operating area)
Operating sequence
® Precondition: The desired program has already beletted,and the control system is in
the reset state.
® The block search function can be used to advareprtigram up to the desired point in
the part program. The search target is set byiposig the cursor directly on the desired

block in the part program.
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PROG
Marne Type Length
Y MPF 125694
PARAM MPF 85
Egﬁgﬁ Haw progran: J
0T Please specify a
LOT1 PELf
LoT2 |
POCKET:
POCKET.
LONGHOLE MPF 127
CYCLET1 MPF 176
L1 SPF 27
L2 SPF 171
Abort
b
Free MG memony:. 102323
ik
4
Fig 4.3-9

Start B search

This function starts program advance and closeS#aech window.

Result of the searchThe desired block is displayed in the Current Blagkdow.
4.3.4 Program Mode

Entering a new program (“Program” operating area)

Functionality

This Section describes how to create a new filafpart program. A window appears in

which you are prompted to enter program name guel ty

Operating sequences

You have selected the Program operating area. fidggdn Overview window showing
the programs already stored in the CNC is displayethe screen.

Press the New softkey. A dialog window appearshictvyou enter the new main
program or subroutine program name. The exten®&t.for main programs is
automatically entered. The extension .SPF for subres must be entered with the
program name.

Enter the new name.

Complete your input by selecting the OK softkeye Tiew part program file is generated
and is now ready for editing.

The creation of the program can be interrupted BERLL; the window is then closed.
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Marne Length

Y MPF 125694
PARAM MPF 85
PARAMZ =

CALE Few program:
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LoT2 |
POCKET:

POCKET.
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CYCLET1 MPF 176
L1 SPF 27
L2 SPF 171

Abort
P

Free MG memony:. 102323

| I S S

Fig 4.3-10
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Editing a part program (“Program” operating area)
Functionality

Part programs or sections of a part program canlmnkdited if not being executed.

PROGRAN
Fart program edit:  SCALE MPF Unselect Execute
MB2S 1066
MB6TB1

Maik
G17G78 block.
GH4GBXAYRZ1868
Ri=1 Copy
MARKEL : block
SCALE X=R1 ¥Y=Ri Irsert
R2-8 block
MARKEZ :
AROT RPL=R2 Delete
Gexeyea block
G1Z-5F288 Find
G1X-58Y8
Y58
GBA2ZX58CR=25 Renumber
Ga1Ya
®8
‘ ‘ Dirilling Milling ‘ Recompie | Simulation

Fig 4.3-11

Operating sequence
® You are in the main menu and have selected the@regoperating area. The program
overview appears automatically.
® Use the paging keys to select the program you teigfit.
® Pressing the open softkey calls the editor forstilected program and pulls down the
editor window. The file can now be edited. All cyas are stored immediately.

® This function stores the changes in the file syst@chautomatically closes the file.
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CHAPTER 5SINUMERIK 810/840 OPERATION
5.1 SINUMERIK 810/840D MACHINE PANEL OPERATION

Machine operation panel is on the bottom-right afdew, as the followinggraph show. The

panel composed with Choosing botton, Program Rgn@introl Switch and so on is used to

control the running status of machine.

Fig5.1—2 810D lathe panel

automatism machining SPINDLE START RIGHT

Clockwise direction
| Manual mode :ﬂ:E

5] SPINDLE START RIGHT

Eﬁé] 24

| Return to reference point Clockwise direction

———
[./AR INCREMENT - SPINDLE STOP
& Zl
[ SINGLE BLOCK RESET
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@ | (SINUMERIK 810D lathe )
iy CYCLE START

-CYCLE STOP

Emergency stop knob

SELECT AXIS Spindle speed

(SINUMERIK 810D milling machine )

FEEDREAT(F) TUNE

SELECT AXIS BUTTON

5.2 Operation button
5.2.1 EYSTOKE INTRODUCTION

MACHINMNG |CHAN1 |JOG |SIEMENS\SCALE_MPF

Channel reset

Program stopped
BO030SLMCP panel[SpindleStop] Spindle stop
Fosition

Repaos. offset Spindle

®1 -400.825 m 0.000 ot 200000

et. . rprm
1 -196.201 m 0.000 |ooo 0.000 deg
ral -54.315 m 0.000
c1 0.000 deg 0.000

100.000%

Feedrate rmmimin
Act. 0.000 0.00%
Setting 1800.000

Taoaol

»
Freselected tool:

SBL
Execute

Parameters Services Diagnosis Cucles

I achining Frograms

Fig5.2—1

Number/letter key
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: E | [ =
O N G P / g 9
u v W [F] 5 3
X Y Z C 4 S 6
[ [ . r_
I J K R 1 2 3

‘ﬁ‘ back % ETC key
@

P help SHIET - Shift key
) B
Replace key wosz delete key
DEL
Delete key INSERT  insert key
ALT >
ALT key meutT enter key

AV «

Cursor DOWN

] |
0
number key

letter key

O

sHEET - select key
5.2.2 MANUAL OPERATION OF VIRTUAL NC MACHINE
Start
Operating sequence
Connect CNC and machine power then start systenthendefault window is return the
reference point in JOG mode.
Return the reference point ("Machine” operation arga
Operating sequence
® “Return the reference point” only can use in mo@NZ
® Start return the reference point function with prifge reference point button in machine

control panel
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® In return the reference point’'s window the refergepoint’s state of selected axis will be
shown.
5.3 NC SYSTEM OPERATION
5.3.1 Manually Operated Mode

“JOG” Mode (“Machine” operation area)
Functionality
In Jog mode, you can
® traverse the axes and
® set the traversing speed by means of the ovenitels etc.
Operating sequences
® Use the Jog key on the machine control panel arsaléct the Jog mode.
® Press the appropriate key for the X or Z axisdwdrse the desired axis. As long as the
direction key is pressed and hold down, the axegtse continuously at the speed stored
in the setting data. If this setting is zero, théue stored in the machine data is used.
® If you press the Rapid Traverse Overlay key astrae time, the selected axis is
traversed at rapid traverse speed as long as bgthate pressed down.
® In the Incremental Feed operating mode, you cartheseame operating sequence to
traverse the axis by settable increments. Thensetinent is displayed in the display
area. Jog must be pressed again to cancel therlantal Feed.
® The Jog main screen displays position, feed amtifpialues, including the feedrate
override and spindle override, gear stage statugeliss the current tool.
5.3.2 Parameter Mode
1) Creating a new tool
Operating sequence
® Press “New” softkey to create a new tool.
® Pressing this softkey opens the input window andwamview of the tool numbers
assigned.
® Enter the new T number (maximal only three digits)l specify the tool type.
® Press OK to confirm your entry; the Tool Compemsaiata window is opened.
2) Tool compensation data
The tool compensation data are divided into lemagith radius compensation data.
Operating sequence
® Enter the offsets by positioning the cursor onittpait field to be modified,
® entering value(s)
® and confirming your entry by pressing Input or esou selection.
3) Determining the tool offsets
Operating sequence
® Select the softkey Get Comp. The window Compensatidues opens.
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® Enter offset if the tool edge cannot approach #re point Gxx. If you work without
zero offset, select G500 and enter offset.
® \When the softkey Calculate is pressed, The deteiniompensation value is stored.
4) Entering/modifying the zero offset (“Parameter” operating area)
Functionality
The actual-value memory and thus also the actuakwdisplay are referred to the machine
zero after the reference-point approach. The wedeimachining program, however, refers to the
workpiece zero. This offset must be entered azéhe offset.
Operating sequences
® Use the Parameter and Zero Offset softkeys totsttlezero offset. An overview of
settable zero offsets appears on the screen
® Position the cursor bar on the input field to berad,
® enter value(s).
® The next zero offset overview is displayed by Pdgen. G56 and G57 are now
displayed.
® Return to next-higher menu level, without saving tlero offset values.
Determining the zero offset
Prerequisite
You have selected the window with the correspondarg offset (e.g. G54) and the axis for
which you want to determine the offset.
Operating sequences
® Press Parameter softkey
® Softkey can be used to select the zero offsetstG&67. The selected zero offset is
displayed on the selected softkey.
® Selects the next axis.
® Pressing the Calculate softkey calculates the aiset.
® Press the OK softkey to quit the window.
R parameters (“Parameters” operating area)
Functionality
All R parameters (arithmetic parameters) that @righe control system are displayed on the
R Parameters main screen as a list. These can diéedof necessary.
Operating sequence
® Use the Parameter and R Parameter softkeys
@ to position the cursor on the input field that yeant to edit.
® Enter value(s).
® Press Input or use the cursor keys to confirm.
Programming the setting data (“Parameters” operatirg area)

Functionality
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Use the setting data to define the settings footierating states. These can also be modified
if necessary.
Operating sequences

® Use the Parameter and Setting Data softkeys totsgddting Data.

® The Setting Data softkey branches to another merel In which various control

options can be set.

® Use the paging keys to position the cursor on #séred line within the display areas.

® Enter the new value in the input fields.

® Use Input or the cursor keys to confirm.
5.3.3 Automatic Mode
Selecting/starting a part program (“Machine” operating area)
Functionality

The control system and the machine must be seefguebthe program is started. Please note
the safety instructions provided by the machine ufeturer.
Operating sequence

® Use the Automatic key to select the Automatic mode.

® An overview of all programs stored in the contigdtem is displayed.

® Position the cursor bar on the desired program.

® Use the Select softkey to select the program fecetton. The selected program name

appears in the Program Name screen line.

FF FEZE JOIG

Mame Type
Ex10 MPF =
Ly CRED MPF
Ly CTa MPF
Ly a2 MPF
LiCyiCa3 MPF
Ly Cad MPF
PARAM MPF
PARAMZ MPF
Frao- Cycles Select Cpen
arams
Fig 3.3-7

Automatic Mode
Functionality
In Automatic mode, part programs can be executibgdutomatically, i.e. this is the
operating mode for standard processing of partrarog.
Operating sequence
® Use the Automatic key to select the Automatic mode.
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Act tepos.miF: inchitmin
+X -355.140 i :
+Y -189.324 0.000 0.000
+Z -29.464 0.000Fry:
+SP 0.000 0.000 0.000
5] 0.000 300.000[T: 28 [n n
hrH
MA6T A1
Froor. ralu]ulyy! Search Actyal £00im
Contral block [ actwval
Fig 3.3-8
® An overview of all programs stored in the contigdtem is displayed.
® Press select/switch key, select program controhatkt
Select area switch key, return to main menu
® Press program key
® Select program to machined
® Press select key, call the machining program
® Press open key to edit program

® Press single cycle key, select single cycle maagini
Block search (“Machine” operating area)
Operating sequence
® Precondition: The desired program has already beletted,and the control system is in
the reset state.
® The block search function can be used to advareprtigram up to the desired point in
the part program. The search target is set byiposig the cursor directly on the desired
block in the part program.
Start B search
This function starts program advance and closeS#aech window.
Result of the searchThe desired block is displayed in the Current Blagkdow.
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CHAPTER 6 SINUMERIK 801 OPERATION
6.1 SINUMERIK 801 MACHINE PANEL OPERATION

Machine operation panel is on the bottom-right afdew, as the followinggraph show. The
panel composed with Choosing botton, Program Rgn@introl Switch and so on is used to

control the running status of machine.
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SELECT AXIS SPINDLE SPEED TUNE BUTTON

6.2 Operation button
6.2.1 EYSTOKE INTRODUCTION
Machine operation panel is on the bottom-right afdew, as the followinggraph show. The
panel composed with Choosing botton, Program Rgn@ntrol Switch and so on is used to

control the running status of machine.
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6.2.2 MANUAL OPERATION OF VIRTUAL NC MACHINE
Start

Operating sequence
Connect CNC and machine power then start systenthendiefault window is return the
reference point in JOG mode.

Mo RESET| JOG REF

Fef position mim  |F: inchimin
+X ) 220.000Act:
+Z () 500.000 0.000
Fro:
+SP () 0.000 0000
100%
S oo 0.000 200.000[T; 1 D 1

>T1id1
Gh4Xd.ZA.MA38180

S

Fig6.2—1

Return the reference point ("Machine” operation arga
Operating sequence
® “Return the reference point” only can use in mo@NZ
@ Start return the reference point function with prifge reference point button in machine
control panel
® In return the reference point’'s window the refegepoint’s state of selected axis will be
shown.
6.3 NC SYSTEM OPERATION
6.3.1 Manually Operated Mode
“JOG” Mode (“Machine” operation area)
Functionality
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In Jog mode, you can
® ftraverse the axes and
® set the traversing speed by means of the ovenitels etc.
Operating sequences
® Use the Jog key on the machine control panel arsaléct the Jog mode.
® Press the appropriate key for the X or Z axisdwdrse the desired axis. As long as the
direction key is pressed and hold down, the axegtse continuously at the speed stored
in the setting data. If this setting is zero, théue stored in the machine data is used.
® If you press the Rapid Traverse Overlay key astrae time, the selected axis is
traversed at rapid traverse speed as long as bgthate pressed down.
® In the Incremental Feed operating mode, you cartheseame operating sequence to
traverse the axis by settable increments. Thensetnent is displayed in the display
area. Jog must be pressed again to cancel therlantal Feed.
® The Jog main screen displays position, feed amtifpialues, including the feedrate
override and spindle override, gear stage statuseliss the current tool.
MDA Mode (Manual Data Input) (“Machine” operating area)
Functionality
You can create and execute a part program blotheiMDA mode. Contours that require
several blocks (e.g. roundings, chamfers) canneixkeuted/programmed.
Operating sequences
® Use the MDA key in the machine control panel aceseiect the MDA mode.
® Enter a block using the control keyboard.
® The entered block is executed by pressing NC STARE.block cannot be executed
while machining is taking place.
6.3.2 Parameter Mode
1) Creating a new tool
Operating sequence
® Press “New” softkey to create a new tool.
® Pressing this softkey opens the input window andwamview of the tool numbers
assigned.
® Enter the new T number (maximal only three digits)l specify the tool type.
® Press OK to confirm your entry; the Tool Compemsaata window is opened.
2) Tool compensation data
The tool compensation data are divided into lemagith radius compensation data.
Operating sequence
® Enter the offsets by positioning the cursor onittpait field to be modified,
® entering value(s)
® and confirming your entry by pressing Input or esou selection.
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3) Determining the tool offsets
Operating sequence
® Select the softkey Get Comp. The window Compensatidues opens.
® Enter offset if the tool edge cannot approach #re point Gxx. If you work without
zero offset, select G500 and enter offset.
® \When the softkey Calculate is pressed, The deteiniompensation value is stored.
4) Entering/modifying the zero offset (“Parameter” operating area)
Functionality
The actual-value memory and thus also the actlakwdisplay are referred to the machine
zero after the reference-point approach. The wedeimachining program, however, refers to the
workpiece zero. This offset must be entered azéhe offset.
Operating sequences
® Use the Parameter and Zero Offset softkeys totsttlezero offset. An overview of
settable zero offsets appears on the screen
® Position the cursor bar on the input field to berad,
® enter value(s).
® The next zero offset overview is displayed by Pdgen. G56 and G57 are now
displayed.
® Return to next-higher menu level, without saving tlero offset values.

FA FESET| JOG REF

Jog data Spindle data
Jog feedrate B rpm
100.000  rmmfrmin

: 1000 rprm

Spindle speed
i rpm 25 rpm
Oy run feedrate Start angle
a0.000 mmfmin 0.0o0
Jog Spindle Dy Start
data data feed angle
Fig 6.3-1

Determining the zero offset
Prerequisite
You have selected the window with the correspondarg offset (e.g. G54) and the axis for
which you want to determine the offset.
Operating sequences
® Press Parameter softkey
® Softkey can be used to select the zero offsetstG&67. The selected zero offset is

56



g-' operation manual SINUMERIK 801 handle

displayed on the selected softkey.
® Selects the next axis.
® Pressing the Calculate softkey calculates the aiset.
® Press the OK softkey to quit the window.
R parameters (“Parameters” operating area)
Functionality
All R parameters (arithmetic parameters) that @righe control system are displayed on the
R Parameters main screen as a list. These can diedof necessary.
Operating sequence
® Use the Parameter and R Parameter softkeys
@ to position the cursor on the input field that yeant to edit.
® Enter value(s).
® Press Input or use the cursor keys to confirm.
Programming the setting data (“Parameters” operatirg area)
Functionality
Use the setting data to define the settings fooflerating states. These can also be modified
if necessary.
Operating sequences
® Use the Parameter and Setting Data softkeys totsgddting Data.
® The Setting Data softkey branches to another meral in which various control

options can be set.

FA RESET| JOG REF

R Parameters
FOp.B0BBA RY 0.000oon
R 0.ooooon R 0.000oon
Rz Q.ooooon R4 0.a0ooon
R 0.ooooon R10 0.000oon
R4 0.ooooon R11 0.000oon
R5 o.ooooon R12 0.o0ooon
RE Q.ooooon 13 0.a0ooon
R Toaol Caorr.| Setting [Fero offse
Fararmeter data
Fig 6.3-2

® Use the paging keys to position the cursor on #sired line within the display areas.
® Enter the new value in the input fields.
® Use Input or the cursor keys to confirm.

Softkeys

JOG data
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This function can be used to change the followisttjrsgs:
Jog feed
Feed value in Jog mode
If the feed value is zero, the control system tisesvalue stored in the machine data.
Spindle
Spindle speed
Direction of rotation of the spindle
Spindle data
Minimum / Maximum
Limits for the spindle speed set in the Max. (GRB). (G25) fields must be within the
limit values specified in the machine data. Progreaul (LIMS) Programmable upper speed
limitation (LIMS) at constant cutting speed (G96).
Dry feed

Dry-run feedrate for dry-run operation (DRY) Thedeate you enter here is used in the
program execution instead of the programmed feedgithe Automatic mode when the
Dry-Run Feedrate is active

Start angle
Start angle for thread cutting (SF)

A start angle representing the starting positiarttie spindle is displayed for thread
cutting operations. It is possible to cut a mudtifiread by altering the angle and repeating the
thread cutting operation.

6.3.3 Automatic Mode
Selecting/starting a part program (“Machine” operating area)
Functionality
The control system and the machine must be seefguebthe program is started. Please note
the safety instructions provided by the machine ufeturer.
Operating sequence
® Use the Automatic key to select the Automatic mode.
® An overview of all programs stored in the contigdtem is displayed.
® Position the cursor bar on the desired program.
® Use the Select softkey to select the program fecetton. The selected program name
appears in the Program Name screen line.
Automatic Mode
Functionality
In Automatic mode, part programs can be executibgdutomatically, i.e. this is the
operating mode for standard processing of partrarog.
Operating sequence
® Use the Automatic key to select the Automatic mode.
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An overview of all programs stored in the contrgdtem is displayed.

Press select/switch key, select program controhatet
Select area switch key, return to main menu

Press program key

Select program to machined

Press select key, call the machining program

Press open key to edit program
® Press single cycle key, select single cycle maagini
Block search (“Machine” operating area)
Operating sequence
® Precondition: The desired program has already beletted,and the control system is in
the reset state.
® The block search function can be used to advareprtigram up to the desired point in
the part program. The search target is set byiposig the cursor directly on the desired
block in the part program.
Start B search
This function starts program advance and closeS#aech window.
Result of the searchThe desired block is displayed in the Current Blagkdow.
6.3.4 Program Mode
Entering a new program (“Program” operating area)
Functionality
This Section describes how to create a new filafpart program. A window appears in
which you are prompted to enter program name guel ty
Operating sequences
® You have selected the Program operating area. fidgrd®n Overview window showing
the programs already stored in the CNC is displayethe screen.
® Press the New softkey. A dialog window appearshittvyou enter the new main
program or subroutine program name. The exten®&t.for main programs is
automatically entered. The extension .SPF for subres must be entered with the
program name.
® Enter the new name.
® Complete your input by selecting the OK softkeye Tiew part program file is generated
and is now ready for editing.
® The creation of the program can be interrupted BERLL; the window is then closed.
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FR RESET| JOGREF

MHarme Type
EX10 MFF =
LCYTED MFF
LCYCTS MFF
LCYizE2 MFF
LCYioEa MFF
LCYizE4 mFF
FAR AN MFF
FAR LM 2 MFF
Fra- Cycles Select Qpen
grams
Fig 6.3-3

Editing a part program (“Program” operating area)
Functionality
Part programs or sections of a part program canlmnkdited if not being executed.

FFR RESET| JOG REF

Marme Type
ExG MPF =
LG SFF
LCyzad mMPF
Ly ey MPF
Loy Cas MPF
L0t SFF

1A MPF
Loz SFF

Fria- Cycles Select Cpen
drarms
Fig 6.3-4

Operating sequence
® You are in the main menu and have selected the@regoperating area. The program
overview appears automatically.
® Use the paging keys to select the program you teigit.
® Pressing the open softkey calls the editor forstilected program and pulls down the
editor window. The file can now be edited. All cyas are stored immediately.

® This function stores the changes in the file syst@chautomatically closes the file.
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CHAPTER 7 SINUMERIK 802Se OPERATION
7.1 SINUMERIK 802Se MACHINE PANEL OPERATION

Machine operation panel is on the bottom-right afdew, as the followinggraph show. The
panel composed with Choosing botton, Program Rgn@introl Switch and so on is used to

control the running status of machine.
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Fig7.1—1802Semilling machinepanel Fig7.1—2 802Selathepanel
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SPINSTP :

. SPINDLE STOP

CYCLESTAR:

WS CYCLE START.

PPisi SPINDLE START RIGHT Clockwise direction

RESET :

. RESET.

CYCLESTOP :

. CYCLE STOP.
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e
+
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m user-defined key

H
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©

EMERGENCY STOP.

7.2 Operation button

SELECT AXIS.

Machine operation panel is on the bottom-right afdew, as the followinggraph show. The

panel composed with Choosing botton, Program Rgn@ntrol Switch and so on is used to

control the running status of machine.

I S
g

SINUMERIK 802C
base line

Fig7.2—1

7.2.1 EYSTOKE INTRODUCTION
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Machine area key.

-Recall key. -ETC key @Area switchover key

i
" Cursor UP * Cursor LEFT -Delete key(backspace)
- -Numerical keys EE‘ Vertical menu
0 Acknowledge alarm O Selection key/toggle key
-'> ENTER/input key ﬁ Shift key
=V Cursor DOWN 2 Cursor RIGHT
INS U A 7
L—! SPACE(INSERT) Alphanumeric keys
7.3 NC SYSTEM OPERATION
Start

Operating sequence
Connect CNC and machine power then start systenthendefault window is return the
reference point in JOG mode.

Me REESET] JOGREF

Reference point mm  |F:inchimin
+ X ) -400.000Act
+Y O -200.000 0.000
+Z O -100.000[ "

0.o0n
+SP () 0.000 100%
S 0% 0.000 Joo.ooom: 25D 1]
bt
MAGT Al
Fig7.3—1

Return the reference point ("Machine” operation arga
Operating sequence
® “Return the reference point” only can use in mo@NZ
@ Start return the reference point function with prifge reference point button in machine
control panel

® In return the reference point’'s window the refergepoint’s state of selected axis will be
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shown.
mA  RESET| JOGREF
Feference point mim  |F:inchirmin

s -~ 0.000Act:
+Y 0.000,, 0.000
+Z Qe 0.000 " | o
+SP () 0.000 o
S o0 0.000 200.000(T: 26 0 1]
o

HMHBeTA1

hd 2- Fara- Fro- Ser- Diag-
chine rmeter oram ice nosis

Fig7.3—2

7.3.1 Parameter Mode
1) Creating a new tool

Operating sequence

® Press “New” softkey to create a new tool.

® Pressing this softkey opens the input window andwamview of the tool numbers

assigned.

® Enter the new T number (maximal only three digits)l specify the tool type.

® Press OK to confirm your entry; the Tool Compermsaata window is opened.

2) Tool compensation data

The tool compensation data are divided into lemagith radius compensation data.

Operating sequence

® Enter the offsets by positioning the cursor onitipait field to be modified,

® entering value(s)

® and confirming your entry by pressing Input or esou selection.

FA RESE ALITO RO
Tool compensation data T-type: 100
Mo, ¢ edges 1 T-Mao: 1
D -- nurmbet: 1
mim Geometny Wiear
Leng.1 |@.088 0.000
T Leng.2 0,000 0000
Leng.3 0,000 0000
' Fadius 0,000 0000
== D D== ==T T=» Search
Fig 7.3-3
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3) Determining the tool offsets
Operating sequence
® Select the softkey Get Comp. The window Compensatidues opens.
® Enter offset if the tool edge cannot approach #re point Gxx. If you work without
zero offset, select G500 and enter offset.
® \When the softkey Calculate is pressed, The deteiniompensation value is stored.
4) Entering/modifying the zero offset (“Parameter” operating area)
Functionality
The actual-value memory and thus also the actlakwdisplay are referred to the machine
zero after the reference-point approach. The wedeimachining program, however, refers to the
workpiece zero. This offset must be entered azéhe offset.
Operating sequences
® Use the Parameter and Zero Offset softkeys totsttlezero offset. An overview of
settable zero offsets appears on the screen
® Position the cursor bar on the input field to berad,
® enter value(s).
® The next zero offset overview is displayed by Pdgen. G56 and G57 are now
displayed.

® Return to next-higher menu level, without saving tlero offset values.

F& FESET| JOG REF

Settable zero offset

354 355
HAuis Offset Offset
4 458 . 989 -400.000 mm
Y -250.000 200,000 mm
z -220.000 107617 mm

Dieter- Pra- Surm
mine grammed

Fig 7.3-4

Determining the zero offset
Prerequisite

You have selected the window with the correspondarg offset (e.g. G54) and the axis for
which you want to determine the offset.
Operating sequences

® Press Parameter softkey

® Softkey can be used to select the zero offsetstG&67. The selected zero offset is
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displayed on the selected softkey.
® Selects the next axis.
® Pressing the Calculate softkey calculates the aiset.
® Press the OK softkey to quit the window.

FA RESET| JOG REF

Settable zero offset

G54 G55
Axie Offset Offset
b -450.000 -400.000  mm
Tool number

Select toal numberl

I

)4

Fig 7.3-5

R parameters (“Parameters” operating area)
Functionality

All R parameters (arithmetic parameters) that @righe control system are displayed on the
R Parameters main screen as a list. These can diedadf necessary.
Operating sequence

® Use the Parameter and R Parameter softkeys

® to position the cursor on the input field that yeant to edit.
® Enter value(s).
°

Press Input or use the cursor keys to confirm.

F& RESET| JOG REF

F FPararmeters
RO p.A0RA0G RT 0.000000
R 0.000000 Ra 0.000000
Rz 0.0ooao0o R4 0.0000o0
F3 0.00000a R10 0.000000
R4 0.0ooao0o F11 0.0000o0
R4 0.00000a R12 0.000000
(] 0.000000 R13 0.000000

Fig 7.3-6

Programming the setting data (“Parameters” operatirg area)
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Functionality

Use the setting data to define the settings fooflerating states. These can also be modified
if necessary.
Operating sequences

® Use the Parameter and Setting Data softkeys totsgddting Data.

® The Setting Data softkey branches to another meral in which various control

options can be set.

FR RESET| JOGREF

MHarme Type
EX10 MFF =
LCYTED MFF
LCYCTS MFF
LCYizE2 MFF
LCYioEa MFF
LCYizE4 mFF
FAR AN MFF
FAR LM 2 MFF
Fra- Cycles Select Qpen
grams
Fig 7.3-7

® Use the paging keys to position the cursor on #séred line within the display areas.
® Enter the new value in the input fields.
® Use Input or the cursor keys to confirm.
Softkeys
JOG data
This function can be used to change the followisttjrsgs:
Jog feed
Feed value in Jog mode
If the feed value is zero, the control system tisesvalue stored in the machine data.
Spindle
Spindle speed
Direction of rotation of the spindle
Spindle data
Minimum / Maximum
Limits for the spindle speed set in the Max. (GRB). (G25) fields must be within the
limit values specified in the machine data. Progreaul (LIMS) Programmable upper speed
limitation (LIMS) at constant cutting speed (G96).
Dry feed
Dry-run feedrate for dry-run operation (DRY) Thedeate you enter here is used in the
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program execution instead of the programmed feedgithe Automatic mode when the
Dry-Run Feedrate is active

Start angle
Start angle for thread cutting (SF)

A start angle representing the starting positiarttie spindle is displayed for thread
cutting operations. It is possible to cut a mudtitiread by altering the angle and repeating the
thread cutting operation.

7.3.2 Manually Operated Mode
“JOG” Mode (“Machine” operation area)
Functionality
In Jog mode, you can
® traverse the axes and
® set the traversing speed by means of the ovenitels etc.
Operating sequences
® Use the Jog key on the machine control panel arsaléct the Jog mode.
® Press the appropriate key for the X or Z axisdwdrse the desired axis. As long as the
direction key is pressed and hold down, the axegtse continuously at the speed stored
in the setting data. If this setting is zero, théue stored in the machine data is used.
® If you press the Rapid Traverse Overlay key astrae time, the selected axis is
traversed at rapid traverse speed as long as bgthate pressed down.
® In the Incremental Feed operating mode, you cartheseame operating sequence to
traverse the axis by settable increments. Thensetnent is displayed in the display
area. Jog must be pressed again to cancel therlantal Feed.
® The Jog main screen displays position, feed amtifpialues, including the feedrate

override and spindle override, gear stage statugeliss the current tool.

ma  RESE J00G

Actwval Act iepos.muF: inchimin
X =324 925 0.000Act:
+Y -143.417 0.000 0000
+Z 0.000 0.000" .-
+SP 0.000 0.000  00%
2 100w 0.00o0 0.000[T: 26 D: 1]
b
MAGTHAL
Hand Axis Actwal Z0arm
wheel feed. WiC S actval
Fig 7.3-8

MDA Mode (Manual Data Input) (“Machine” operating area)
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Functionality
You can create and execute a part program blotheiMDA mode. Contours that require
several blocks (e.g. roundings, chamfers) canneixkeuted/programmed.
Operating sequences
® Use the MDA key in the machine control panel aceseiect the MDA mode.
® Enter a block using the control keyboard.
® The entered block is executed by pressing NC STARE.block cannot be executed
while machining is taking place.
7.3.3 Automatic Mode
Selecting/starting a part program (“Machine” operating area)
Functionality
The control system and the machine must be seefguebthe program is started. Please note
the safety instructions provided by the machine ufeturer.
Operating sequence
® Use the Automatic key to select the Automatic mode.
® An overview of all programs stored in the contigdtem is displayed.
® Position the cursor bar on the desired program.
® Use the Select softkey to select the program fecetton. The selected program name

appears in the Program Name screen line.

FF RESE JO0G

MHame Type
Ex10 MPF =
LCHCaD MFF
LCYCTa MFF
LCyoaz MPF
LCyCal MPF
LCyzad FF
F AR A FF
FAR A2 FF
Fro- Cycles Select Qipen
Qrams
Fig 7.3-9

Automatic Mode
Functionality
In Automatic mode, part programs can be executibgdutomatically, i.e. this is the
operating mode for standard processing of partrarog.
Operating sequence
® Use the Automatic key to select the Automatic mode.
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WA RESE JOG
Actval Art iepos.muF: inchimin
+X -324 925 0.000Act:
+Y -143.417 0.000,, 0.000
+Z 0.000 0.000 " o
+SP 0.000 0.000 00
S 104 0.000 o.ooaqm: 248 D 0
b
MB6TE1
Hand Az Artrval Zoom
wheel feed. 11 [= actval
Fig 7.3-10
® An overview of all programs stored in the contigdtem is displayed.
® Press select/switch key, select program controhatkt
Select area switch key, return to main menu
® Press program key
® Select program to machined
® Press select key, call the machining program
® Press open key to edit program
® Press single cycle key, select single cycle maagini
mA  RESE ALTO [FURN
Prograrm control
mEE Skip block
O DRy Dry run feedrate
B ROV Rapid traverse override
L 1 Programmed stop
LIFRT Program test active
) S| [ SBL1 with stop after each mach.
() 5LB2 SBLZ2 with stop after each block
0]i4

Fig 7.3-11
Block search (“Machine” operating area)
Operating sequence
® Precondition: The desired program has already beletted,and the control system is in
the reset state.
® The block search function can be used to advareprtigram up to the desired point in

the part program. The search target is set byiposig the cursor directly on the desired
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block in the part program.

b A ESE ALITO Ry
Search 1
2
MAGT A1
G54G?0GHABKA . YA . E50.
HM35800Q
Mas
HA.646Y-8 .648
M3
£168.8d1
Search Interr. Contin. start B
point search search
Fig 7.3-12

Start B search
This function starts program advance and closeS#aech window.
Result of the searchThe desired block is displayed in the Current Blaakdow.
7.3.4 Program Mode
Entering a new program (“Program” operating area)
Functionality
This Section describes how to create a new filafpart program. A window appears in
which you are prompted to enter program name guel ty
Operating sequences
® You have selected the Program operating area. fidgrd®n Overview window showing
the programs already stored in the CNC is displayethe screen.
® Press the New softkey. A dialog window appearshictvyou enter the new main
program or subroutine program name. The exten®&t.for main programs is
automatically entered. The extension .SPF for subres must be entered with the
program name.
® Enter the new name.
® Complete your input by selecting the OK softkeye Tiew part program file is generated
and is now ready for editing.

® The creation of the program can be interrupted BERLL; the window is then closed.
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MA RESE ALTO R

fEFEA T 1

b

HB6TA1

GH4GAGEAKA . YP.Z5A.

HiS80a

MBa8

HO_646Y-8.648

M3

Z18.881
hla- Fara- Fro- Ser- Diag-
chine meter gram ice nosis

Fig 7.3-13

Editing a part program (“Program” operating area)
Functionality

Part programs or sections of a part program canlmnkdited if not being executed.

FR FESE AT RO

b
MAGT A1

G54G78GAAXA _YA_.Z58.
M3S888

Masg

Ad.646Y-8.648

M3

Z168.081

LCYiZE3 | LCYCE4 | LCYCED | LOYCYS | Contour

Fig 7.3-14
Operating sequence
® You are in the main menu and have selected the@regoperating area. The program
overview appears automatically.
® Use the paging keys to select the program you teigit.
® Pressing the open softkey calls the editor forstilected program and pulls down the
editor window. The file can now be edited. All cyas are stored immediately.

® This function stores the changes in the file syst@chautomatically closes the file.
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CHAPTER 8 SINUMERIK 802D programme

8.1 Position
Plane selection: G17 to G19

Functionality

To assign, for examplégol radius and tool length compensationsa plane with two

axes is selected from the three axes X, Y and mifnplane, you can activate a tool radius
compensation.

For drill and cutter, the length compensation (tari is assigned to the axis standing vertically
on the selected plane (see Section 8.6 "Tool amicdoffsets”). It is also possible to use

a 3-dimensional length compensation for specisdsas

Another influence of plane selection is describéith the appropriate functions (e.g. Section
8.5 "Rounding, chamfer”).

The individual planes are also used to definedihection of rotation of the circle for the
circular interpolation CW or CCW. In the plane in which the circle is &esed, the
abscissa and the ordinate are designed and tlathalslirection of rotation of the circle.
Circles can also be traversed in a plane otherttretrof the currently active G17 to G19
plane (see Chapter 8.3 "Axis Movements”).

The following plane and axis assignments are plessib

Table 8-2 Plane and axis assignments

G function _F'Ia.ne _ uertice_:l a.:u:is_ on plam}_ o
[abscissalordinate) {length compensation axis when drilling/milling)
G17 XY z
G18 ZIX Y
G19 YiZ X
Fig8.1—1

Absolute / incremental dimensioning: G90, G91, ACC

Functionality

With the instructions G90/G91, the written positibdata X, Y, Z, ... are evaluated as

a coordinate point (G90) or as an axis positiomaweerse to (G91). G90/G91 applies to

all axes.

Irrespective of G90/G91, certain positional data lba specified for certain blocks in absolute/
incremental dimensions using AC/IC.

These instructions doot determine the pathby which the end points are reached,; this is
provided by a G group (GO, G1, G2 and G3... se@teh8&.3 "Axis Movements”).
Programming

G90 ; Absolute dimensioning

G91 ; Incremental dimensioning
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X=AC(...) ; Absolute dimensioning for a certain @fhere: X axis), non-modal

X=IC(...) ; Absolute dimensioning for a certain @here: X axis), non-modal

Y ok Absolute dimension v ok Incremental dimension
T P2 ’ T P2
; P3 1 o
H
f I P1 ] P
11 - x ¥ -x
i~ B I
.
- _— -

Fig8.1—2
Absolute dimensioning G90
With absolute dimensioning, the dimensioning datars to theero of the coordinate
system currently active(workpiece or current workpiece coordinate systemmachine
coordinate system). This is dependent on whictetsfare currently active: programmable,
settable, or no offsets.
Upon program start, G90 is active &l axesand remains active until it is deselected in
a subsequent block by G91 (incremental dimensiodatg) (modally active).
Incremental dimensioning G91
With incremental dimensioning, the numerical vadfi¢he path information corresponds to
theaxis path to be traversed The leading sign indicates tlraversing direction.
G91 applies to all axes and can be deselectedubsequent block by G90 (absolute
dimensioning).
Specification with =AC(...), =IC(...)
After the end point coordinate, write an equaliggns The value must be specified in round
brackets.
Absolute dimensions are also possible for circlgeepoints using =AC(...). Otherwise, the
reference point for the circle center is the cistlrting point.
Programming example
N10 G90 X20 Z90 ; Absolute dimensioning
N20 X75 Z=IC(-32) ; X dimensioning continues todi®solute, Z incremental

dimension

N180 G91 X40 Z20 ; Switching to incremental dimensig

N190 X-12 Z=AC(17) ; X — continues to be incremédtmensioning, Z — absolute
Dimensions in metric units and inches: G71, G70, @D, G700

Functionality

If workpiece dimensions that deviate from the baggtem settings of the control are present

(inch or mm), the dimensions can be entered diréctihe program. The required conversion
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into the base system is performed by the contrstiesy.
Programming

G70 ; Inch dimension input

G71 ; Metric dimension data input

G700 ; Inch dimension data input; also for feedFate
G710 ; Metric dimension data input; also for fee¢ela
Programming example

N10 G70 X10 Z30 ; Inch dimension input

N20 X40 Z50 ; G70 continues to be active

N80 G71 X19 Z17.3 ; Metric dimesioning from here

Information

Depending on thdefault settingyou have chosen, the control system interpreigeaimetric
values as either metrar inch dimensions. Tool offsets and settable worket# including
their display are also to be understood as georattralues; this also applies to the
feedrate F in mm/min or inch/min. The default sgfttan be set via machine data.

All examples listed in this Manual are based onedric default setting.

G70 or G71 evaluates all geometric parameterdihedtly refer to thevorkpiece, either

as inches or metric units, for example:

_ Positional data X, Y, Z, ... for G0,G1,G2,G3,G3®RCT

_ Interpolation parameters I, J, K (also thread pitch

_ Circle radius CR

_ Programmable work offset (TRANS, ATRANS)

_ Polar radius RP

All remaining geometric parameters that are naaiworkpiece parameters, such as
feedrates, tool offsets, asdttablework offsets, are not affected B70/G71
G700/G710however, also affects the feedrate F (inch/mirh/ire. or mm/min, mm/rev.).
Polar coordinates, pole definition: G110, G111, G21L

Functionality

In addition to the common specification in Cartasiaordinates (X, Y, Z), the points of

a workpiece can also be specified using polar donates.

Polar coordinates are also helpful if a workpieca part of it is dimensioned from a central
point (pole) with specification of the radius ahe tangle.

Plane

The polar coordinates refer to the plane activatitldl G17 to G19.

In addition, the 3rd axis standing vertically orstplane can be specified. When doing so,
spatial specifications can be programmed as cylinderdinates.

Polar radius RP=...
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The polar radius specifies the distance of thetgoithe pole. It is stored and must only be
written in blocks in which it changes, after chantgthe pole or when switching the plane.
Polar angle AP=...

The angle is always referred to the horizontal éfisscissa) of the plane (for example, with
G17: X axis). Positive or negative angle specifaa are possible.

The polar angle remains stored and must only biéenrin blocks in which it changes, after

changing the pole or when switching the plane.

Paoint Point
v A defined by RF, AP X l defined by RF, AP

- -

Y
Y

Example G17: X7 plane Example G18: 2% plans

Fig8.1—3
Pole definition, programming
G110 ; Pole specification, relative to the lastgpemnmed set position
(in the plane, e.g. G17: X/Y)
G111 ; Pole specification, relative to the origfrthe current
workpiece coordinate system (in the plane, e.g..&1Y)
G112 ; Pole specification, relative to the lasid/able; preserve plane
Notes
_ Pole definitions can also be performed using podardinates. This makes sense if
a pole already exists.
_If no pole is defined, the origin of the currentrkiece coordinate system will act as the
pole.
Programming example
N10 G17 ; X/Y plane
N20 G111 X17 Y36 ; Pole coordinates in current vpigke coordinate system

N80 G112 AP=45 RP=27.8 ; New pole, relative tol#s pole as a polar coordinate
N90 ... AP=12.5 RP=47.679 ; Polar coordinate

N100 ... AP=26.3 RP=7.344 Z4 ; Polar coordinate amldis (= cylinder coordinate)
8.2 G Commands

8.2.1 Fundamental Principles of NC Programming
Program names
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Each program has its own program name. When cgeatprogram, the program name can
be freely selected, observing the following rules:

_ The first two characters must be letters;

_Use only letters, digits or underscore.

_ Do not use delimiters (see Section "Character set”)

_ The decimal point must only be used for separaifche file extension.

_ Do not use more than 30 characters.

Example:FRAMES52

Program structure

Structure and contents

The NC program consists of a sequencklotks (see Table 8-1).

Each block represents a machining step.

Instructions are written in the blocks in the fasfirwords.

The last block in the execution sequence contaspeaial word for thend of program:
M2.

Table 8-1 NC program structure

Block Word Word Word ... ; Comment

Block N10 GO X20 ... ; 1. Block

Block N20 G2 Z37 ... ; 2. Block

Block N30 G91 ... ... .

Block N40 ... ... ...

Block N50 M2 ; End of program

Word structure and address

Functionality/structure

A word is a block element and mainly constitute®atrol command. The word consists of
_address character generally a letter

_and anumerical value: a sequence of digits which with certain addresaesbe added
by a sign put in front of the address, and a delgioit.

A positive sign (+) can be omitted.

Word

Address Value

Example: G1

Word

Address Value

X -20.1

Word

Address Value

F300
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Explanation: Traverse with

Linear

interpolation

Path or lilmit

position for the

X axis: —=20.1 mm

Feedrate:

300 mm/min

Figure 8-1 Word structure (example)

Several address characters

A word can also contain several address lettethisncase, however, the numerical value
must be assigned via the intermediate charé&ster

Example:CR=5.23

Additionally, it is also possible to call G funati® using a symbolic name (see also Section
"List of instructions”).

Example:SCALE ; Enable scaling factor

Extended address

With the addresses

R Arithmetic parameters

H H function

I, J, K Interpolation parameters/intermediate point

the address is extended by 1 to 4 digits to olatdilgher number of addresses. In this case,
the value must be assigned using an equality sifjisee also Section "List of instructions”).
Example:R10=6.234 H5=12.1 11=32.67

Block structure

Functionality

A block should contain all data required to exe@uteachining step.

Generally, a block consists of sevesalrds and is always completed with the
end-of-block character’LF” (Line Feed). This character is automatically geted when
pressing the line feed key or thmput key.

IN... Word1 Word2 ... Wordn ;Comment LF

End-of-block

character

only if required

is written at the end,

delimited from the

remaining part of the block

” ”

by”;
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Space Space Space Space

Block instructions

Block number — stands in front of instructions;

only if necessary; instead of "N”, in main blocks,

the following character is used (” Colon (%)

Block skip;

only if necessary; stands in the beginning

(BLANK)

Total number of characters in a blo&id2characters

Figure 8-2 Block structure diagram

Word order

If a block contains several instructions, the failog order is recommended:
N..G..X...Y...Z..F..S.. T..D...M... H

Note regarding block numbers

First select the block numbers in steps of 5 ofTHls, you can later insert

Note regarding block numbers

First select the block numbers in steps of 5 ofTHlis, you can later insert blocks and
nevertheless observe the ascending order of blaaibars.

Block skip

Blocks of a program, which are to be executed ritit @ach program run, can berked

by a slasHi in front of the block number. The block skip opematitself is activated either via
operation (Program control: "SKP”) or via the PLC (signal)id also possible to skip

a whole program section by skipping several blagiag the "/ ”.

If block skip is active during the program execatiall blocks marked with 7' are skipped.
All instructions contained in the blocks concermélinot be considered. The program is
continued with the next block without marking.

Comment, remark

The instructions in the blocks of a program camXmained using comments (remarks). A
comment is started with the character ” ; ” andsanidh the end—of-block chracter.
Comments are displayed in the current block disptayether with the remaining contents of
the block.

Messages

Messages are programmed in a separate block. Aagessdisplayed in a special field
and remains active until a block with a new messagaecuted or until the end of the program
is reached. Max65 characters of a text message can be displayed.

A message without message text will delete anyiposynessage.

MSG ("THIS IS THE MESSAGE TEXT")

Programming example
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N10 ;G&S company, order no. 12A71

N20 ;Pump part 17, drawing no.: 123 677

N30 ;Program created by H. Adam, Dept. TV 4

N40 MSG("BLANK ROUGHING")

:50 G17 G54 G94 F470 S20 D2 M3 ;Main block

N60 GO G90 X100 Y200

N70 G1 Y185.6

N80 X112

/N90 X118 Y180 ;Block can be skipped

N100 X118 Y120

N110 GO G90 X200

N120 M2 ;End of program

Character set

The following characters are used for programmihgy are interpreted in accordance with
the relevant definitions.

Letters, digits
AB,C,D,EFG,HIIJKLMNO,,P®STUVWXY,Z
0,1,2,3,4,56,7,8,9

No distinction is made between upper and lower ttters.
Printable special characters

( Round left bracket ” Inverted commas

) Round right bracket _ Underscore (belonging tiefg

[ Square left bracket . Decimal point

] Square right bracket , Comma, delimiter

< Less than ; Start of comment

> Greater than % Reserved; do not use

: Main block, end of label & Reserved; do not use

= Assignment; subset of euqality ' Reserved; dousat
/ Division; block skip $ System-internal variabtientifier
* Multiplication ? Reserved; do not use

+ Addition; plus sign ! Reserved; do not use

— Subtraction; minus sign

Non—printable special characters

LF Line Feed (end-of-block character)

Blank Delimiter between words; blank

Tabulator Reserved; do not use

Overview of the instructions
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Address Meaning Value assignment Information Programming
o Toal offset number 0... 9, only integer, no Contains offset data for a certain tool T... ; D0—= offset | D...
sign values=10
max. 3 D numbers per tool
F Feedrate 0.007 ... 99 983,999 Path velocity of a tool/workpiece; F..
unit: mm/min or mm/revolution
depending on G4 or G953
F Dwell time 0.007 ... 99 983,999 Dwell time in seconds G4F.. ;separate block
n block with G4
G G function Only integer, specified va- | The G functions are divided into G groups. Onlyone G | G...
[preparatery function) lues function of a group can be programmed in a block. or symbolic name, e.g.:
A G function can be either modal (until it iz canceled CIF
by another function of the same group) or only sffec-
tive for the block in which it is programmed non-modal.
G group:
G0 Linear interpolation at rapid traverse rate : Motion commands GOX.Y.Z. ; Canesian
using polar coordinates:
GO AF=... AP=_.
or with additional axis:
GOAP=_RP=_7 =g with G17, 7 axis
G1* Linear interpolation at fesdrate (type of interpolation) G1X. Y. Z.F.
'With polar coordinates:
&1 AP=_. RP=_.F.
or with additional axis:
G1AP=..RP=.Z.F. ;eg:with&17, Zaxs
G2 Circular interpolation CW modally effective G2 K. . F.. ; Center and end points
F. ; Radius and end point
{in conjunction with a 3rd axis and TURM=... also helix ; Aperturs angle and center
nterpolation — see alse TURN )
. ; Aperturs angle and end point
in polar coordinates:
G2 AP=.. RP=_F.
or with additional axis:
GZAP=.. RP=..Z.F. .. with G17, Z axis
G3 Circular interpolation CCOW G3 ... ;otherwise, as with G2
{in conjunction with a 3rd axis and TURM=... also helix
nterpolation — see alse TURN )
CIF Circular interpolation via intermediate point CIFX. Y. Z. . N=_J1=_Kl=_.F.
cT Circular interpolation; tangential fransition N10
N20CTX..¥Y... F.. Circle, tangential transition to the
previous path sagment
G332 Thread cutting, tapping with constant lzad S.. M. spindle speed, direction
GIZ. K. Tapping with compensation
chuck, e.g.in e Z axis
G331 Thread interpolation N10 SPOS= Pasition-controlled spindle
N20 G321 Z... K. 5.. ;Tapping without compensation
chuck, e.g. in the Z axis
:RH or LH thread is specified via the arithmetic sign of the
lead (2.9 K+): +:aswith M2
- as with M4
G3az Thread interpolation — retraction G2 2. K. ;rigid tapping (without compen-
sation chuck, £.g. along the Z
axis, retraction motion
; Sign of the lead as with G331
G4 Dwiell time 2: Special motions G4 F... ;separate block, F: Time in seconds
-mod. or
nen-mesa G4 S. ;separate block, 5: in spindle revolutions
GE3 Tapping with compensaton chuck GEIZ.. F.5. M.
GT4 Reference point approach =0¥1=0Z1=0 ;separate block
(machine axis identifier!)
GT5 Fixed-point approach G75X1=0¥1=0Z1=0 ;separate block
(machine axis identifier)
G147 ‘Smooth approach and retraction along a straight line 3147 G471 DISR=.. DISCL=... FAD=. F.. X..Y._Z._
G148 Smooth approach and retraction along a straight line G148 G40 DISR=... DISCL=...FAD=.. F.. X_.. Y. Z_.
G247 Smooth approach and retraction with a gquarter G247 G41 DISR=... DISCL=... FAD=.F.. ¥_.. Y. Z._.
G248 ‘Smooth approach and retraction with a quarter 3248 G40 DISR=... DISCL=... FAD=.. F.. X..Y._Z._
G347 Smooth approach and retraction with a semicircle G347 G41 DISR=... DISCL=...FAD=..F.. X_.. Y. Z_.
G348 Smooth approach and retraction with a semicircle 3348 G40 DISR=... DISCL=... FAD=.F.. X Y. Z._.
TRANS Programmable offset 3: Writs memory TRANS X Y. Z. separats block
ROT programmakble rotation ROT RPL= ;rofation in the current plans
non-moda G17 ... G198, separate block
SCALE Programmable scaling factor SCALEX . Y. Z. scaling factor in the direction of
the specified axis,
separate block
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MIRROR | Programmable mirraring MIRRCR X0 ‘Coordinate axis whose
direction is changed;
separate block

ATRANS | Additive programmable offset ATRANS .. Separate block

AROT Additive programmakble rotation ARCT RPL=... ;Add. rotation in the cursnt

plane G17 ... G19,
separate block

ASCALE | Additive programmable scaling factor ASCALEX...Y. Z. ; Sealing factor in the direction
of the specified axis,
separate block

AMIRROR | additive programmable miraning AMIRROR X0 ;Coordinate axis whose
direction is changed;
separate block

G25 Lower spindle speed limitation G25S... ;Separate block

ar
lower working area limitation G25 XY .. Z.. +Separate block
G268 Upper spindle speed limitation G26S... ;Separate block
or
upper working area limitation GREX..Y . Z.. ‘Separate block
G110 Pale specification, GIOX.. Y. ;Pole specification, Cartesian,
relative to the last programmed set position £.0. With G17
G110 RP=... AP=... \pale specification, polar
separate block
G111 Pale specification, G111 XY ;Pole specification, Cartesian,
relative to the origin of the current workpisce coordi- £.0. With G17
nate system G111 AP=... AP=_. ;pole specification, polar
separate block

G112 Pale specification, G2 Y. ;Pole specification, Cartesian,

relative to the POLElast valid €.0.; With G17
G112 RP=... AP=... ‘pole specification, polar
separate block

G17 = K plane 6: Plang szlection G17 .. Vertical axis on this

G18 Z¥ plane modally effective plane iz tool length

G189 Y/Z plane offsat axis

G40 * Tool radius compensation OFF 7: Tool radius compensation

GH Tool radius compensation lefi of the contour modally efiective

G42 Tool radius compensation right of the contour

G500 * Setable work offset OFF 8: Settable work offset

G54 1st settable work offsst modally effective

G55 2nd settable work offset

G56 3rd setable work offsst

GET 4th settable work offset

G5E Sth settable work offset

G52 6th settable work offset

G533 MNon-medal skipping of the settable work offset 9: Skipping of the settable work offsat

non-madal
G153 MNon-medal skipping of the settable work offset inclu-
ding baze frame

GED Exact stop 10: Approach behavior

GE4 Continuous-path control mode modally effective

G9 Non-moedal exact stop 11: Non-modal exact stop

non-madal

GE01 * Exact stop window, fine, with G80, G2 12: Exact stop window

GE02 Exact stop window, coarss, with G60, G9 modally effective

G70 Inch dimensicn input 13: Inch / metr.dimension input

G7 ™ Metric dimension data input modally effective

GTO0 Inch dimension data input; also for feedrate F

G710 Metric dimension data input; also for feedrate F

G0 * Absolute dimension data input 14: Absolute [ incremental dimension

G911 Incremental dimension data input modally effective

G294~ Feed F in mm/min 15: Feedrate / spindie

G895 Feedrate F in mmyspindle revolutions modally effective

CFC= Feedrate with circle ON 16: Feedrate override

CFTCF | Feedrate overrde OFF modally effective

G450 * Transition circle 18: Behavior at corners when working with tool radius

G451 Paint of intersection modally effective

BRISK * | Jerking path acceleration 21: Acceleration profile

SOFT Jerk-limited path acceleration modally effective
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Address Meaning Value Assignment Information Programming
= ™ function = 0.0000001 Valle transter to the PLC, HO= EE
9999 9993 | meaning defined by the machine manufacturer
Hi= (8 decimals) or with e.g.. H7=23.458
through specification of an
H3999=
10#+300)
I nterpolation parameters 0.001 ... 99.599.999 Belongs to the X axis; meaning dependent on G2,G3 See G2, G3, G233, G321 and G332
hread: —= circle center or
0.001 ... 2000.000 G33, 3331, G332 — thread lzad
J nterpolation parameters 0.001 .. 99599 999 Belongs to the Y axis; otherwise, as with | See G2, G3, G33, G331 and G332
Thread:
0.001 ... 2000.000
K nterpolation parameters 0.001 ... 99599 999 Belongs to the Z axis; otherwise, as with | See G2, G3, G33, G331 and G332
Thread:
0.001 ... 2000.000
= ntermediate point for cir- 0.001 ... 99599 999 Belongs to the X axis; specification for circular interpo- | See CIP
cular interpolation lation with CIP
Ji= ntermediate point for cir- [ 4=0.001 ... 99599.939 Belongs to the Y axis; specification for circular interpo- | See CIP
cular interpolation lation with CIP
Ki= ntermediate point for cir- | 40,001 ... 99 989,953 Belongs to the Z axis; specification for circular interpo- | See CIP
cular interpolation lation with CIP
L Subrouting; name and call | 7 decimals; It is also possible to use L1 ..19999999, Instead ofa | L7871 separate block
nieger only, no sign free name; thus, the subroutine will be called in a se-
parate block.
Please cbhserve: L0001 is not always equalto L1,
The name “LLE is reserved for the tool change sub-
routing.
M Miscellansous function Q.. Far example, for initiating switching actions, M...
nieger only, no sign such as “Coolant N, max. 5§ M functions per block
Mo Frogrammed stop The machining is stopped at the end of a block contai-
ning MO; to continue, press NC START.
M1 Optional stop As with MO, but the stop is only performed if a special
signal (Program control: "M017) is present.
Mz End of program Can be found in the last block of the processing se-
quence
a0 - Resenved; do not use
M17 - Reserved; do not use
M2 Spindle CW rottion
M4 Spindle CCW rotation
Address Meaning Value Assignment Information Programming
POT() Square A12=POT(R13)
ABS() Amount ABE=ABS(A3)
TRUNC(} nteger partion A10=TRUMNC{R11}
LMY Matural legarithm A12=LN(R3)
EXP() Expanential function A13=EXF(A1)
RET End of subroutine Used instead of M2 — to maintain the continucus-path AET ;zeparate block
control mode
5 Spindle speed 0.001 ... 99 999.939 Unit of measurement of the spindle rp.m. 5.
=3 Dwell ime 0.001 ... 99 599.959 Dwell time in spindle revolutions G45.. \separaie block
in block with G4
T Tool number 32000 The tool change can be performed either directly using | T.
nteger only, no sign the T command or only with M8. This can be set in the
maching data.
x Axs =4=0.001 ... 99 599.993 G command ..
Y Axis =+0.001 ... 99 599 059 G command Y.
Z Hods +0.001 ... 99 599 959 G command Z.
AC Absalute coordinats - The dimension can be specified for the end orcenter | N10/G91 X10 Z=AC(20) ;X - incremental dimension,
point of a cerain axis, irespective of G31. Z — absolute
ACClaxis] | Percentage path accele- 1 ... 200, integer Acceleration override for an axis or spindle; specified N10 ACC[]=80 Jfor the X awis: 80%
ration override as a percentage MN20 ACC[S]=50 Jfor the spindle: 50%
ACP Absolute coordinate; ap- |- It is also possible to specify the dimensions for the end | N10 A=ACP{45.3) Approach absolute position of the
proach position in the po- point of a rotary axis with ACP (...} irespective of A axis in the positive direction
sitive direction GB0/G91; also applies to spindle positioning N20 SPOS=ACP(33.1) ;Position spindle
{for ratary axis, spindle)
ACN Absolute coordinate; ap- - Itis also possible to specify the dimensions for the end | N10 A=ACN{43.3) Approach absolute position of the
proach position in the ne- point of a rotary axis with ACM(..) irespective of A axigin
gative direction GB0/E91; also applies to spindle positioning the negative direction
{for rotary axis, spindle) M20 SPOS=ACP(23.1) ;Position spindle
ANG Angle for the specification | £0.00001 ... 359.95999 Specified in degrees; N10G1 GI7TX.. Y.
of a straight line for the one possibility of specifying a straight line when using | N11 X ANG
contour definition G0 or G1 i only one end-point coordinate of the plane | or contour aver several blocks:
is known or N10G1 GI7TX... Y.
if the complete end point is known with contour ranging | N11 ANG=...
over several blocks M12 ¥ Y. ANG=...
AP Polar angle 0 ... 435999993 Specified in degrees, traversing in polar coordinates, see GO, G1,G2, G2
definition of the pole; in addition: RP — polar radius G110, G111, G112
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Address Meaning Value Assignment Information Programming
SLOT2 Milling a circumferential slot MN105LOT2(...) separate block
POCKET2 | Square pocket MN10 POCKET3(...) ;separate block
POCKET4 | Circular pocket MN10 POCKET4(...) separate block
CYCLET1 | Face milling N10 CYCLET1(...) separate block
CYCLE7T2 | Contour milling N10 CYCLET2(...) separate block
LOMNG- Leng hole MN10 LONGHOLE(...) ;separate block
HOLE
DC Absolute coordinats; - Itis also possible to specify the dimensions for the end | N10 A=DC{45.3) ;Approach absoluts position of the
approach position directly point of a rotary axis with DC(.) irespectve of A axis directly
{for rotary axis, spindls) G20/E91; also applies to spindle positioning MN20 SPOS=DC(32.1) ; Position spindle
DEF Definition instruction Defining a local user variable of the type DEF INT VARI1=24, VARI2 ; 2 variables of the type INT
BOOL, CHAR, INT, REAL, STRING[N] ; the name is defined by the
directly at the beginning of the program user
DEF STRING[12] VARS3="HELLD" ;max. 12 characters
DISCL Approach [ retraction di- | — Safety clearance for switching the speed for the infeed | See with G147, G148, G247, G248 | G347, G348
stance of the infeed mo- Movement;
vement to the machining please observe: G340, G341
plane (SAR)
DISR Approachiretraction di- - G147/G148: Distance of the cutter edge from the star- | See with G147, G148, G247, G248 | G347, G348
stance or approach/re- ting ar end point of the contour
traction radius (SAR) G247, G347/G248, Ga48:
Radius of the tool center paint path
FAD nfeed speed - The speed acts after reaching the safety clearance See with G147, G148, G247, G248 , G347, G348
{SAR) during infeed
Flease observe: G340, G341
FRC Mon-modal feedrate for 0, =0 In case FRC=0: Feedrate Fwil act For the unit, see F and G54, G35
chamfer/raunding for chamferrounding, see CHF, CHR, RND
FRCM Modal feedrate for cham- |0, =0 In case FRCM=0: Feedrate Fwill act For the unit, ses F and G%4, G335
fer/rounding for rounding/madal rounding, see AND, RNDM
FXS Travel to fixed stop =1: Selection Axis: Use the machine identifier N20 G1 X10 Z25 FXS[Z1]=1 FXST[Z1]=12.2 FXSWI[Z1]=2
[axis] =0: Deselection F..
FXST Clamping torque, =00..1000 in %, max. 100% from the max. worgque of the drive, N30 FXSTZ11=12.3
[axis] travel 1o fixed stop axis: Use the maching identifier
FXSW Monitoring window, =00 Unit of measurement mm or degrees, axis-specific, N40 FXSWZ1]=2.4
[axis] travel to fixed stop auis: Use the machine identifier
GOTOB GoBack instruction - A GoTo operation is performed to a block marked by 2 | N10 LABELT: ..
label; the jump destination is in the direction of the pro- | ..
Address Meaning Value Assignment Information Programming
OFFN Groove width with TRA- - Cnly effective with the tool radius compensation G4, | N10O F\I=1 24
CYL, otherwise specifica- G42 active
tion of stock allowance
RND Rounding 0.010 ... 99 599.999 Inserts a rounding with the specified radius valus tan- | N10 X Y... RND=4.5
gentially between two contour blocks: N1 XY
special feedrate FRC= ... possible
RANDM Maodal rounding 0.010 ... 99599.955 — Inserts roundings with the specified radius value MN10 ¥ ¥... RNDM=.7.3 madal rounding ON
tangentially at the following contour comers; N11 XY
special feedrate possible: FRCM= ... -
i} — Modal rounding OFF N100 RNDM=.0 madal rounding OFF
RF Polar radius 0.001 ... 99 599.999 Traversing in polar coordinates, definition of the pole see GO, G1, G2; G2
in addition: AP — polar angle G110, G111, G112
RPL Angle of rotation with 4-0.00001 ... 359.99%3 Specification in degrees; angls for a programmable see AOT, ARCT
AOT, ARCT rotation in the current plans G17 to G19
SET(.,.) | Setvalues forthe SET. Various values, from the specified element
variable fields up to: according to the number of values DEF REAL VARZ[12 Pi4.5) ;all elements value 4.5
REF{) REP: the same value, from the specified element up to | N1OR10=5ET(1.1,2.3 4. s R10=1.1,A11=2.3, R4=4.4
the end of the field
SF Thread stariing point 0.001 _.. 359.539 Specified in degrees; the thread commencement point | See G33
when using G33 with 333 iz offset by the specified valus (not relsvant
for tapping)
SPI{n) convens the spindle num- n=1orn=2
ber n into axis identfier axis identifier: e.g. “SP1" or °C*
SFOS Spindle position 0.0000 ... 352.9999 specified in degrees; e spindle stops ar the specified | N10 SPOS=....
position (to achisve this, the spindle must provide the N10 SPOS=ACFI...)
If specified incrementally | appropriate technical prerequisites: position control) N10 SPOS=ACN(...)
(Ic): N10 SPOS=IC(.)
=4-0.001 ... 99 599.999 N10 SPOS=DCI{...)
STOPFIFD | Stops the fast machining |- Special function; STOPFIFO :separate block, start of filling
step filling of the buffer memaory until STARTFIFO, “Buffer N10X...
memory full” or “End of program” is detected. N20 X
START- Start of fast machining - Special function; N30 X
FIFO step the buffer memory is filled at the same time. STAATFIFD ;separate block, end of filling
STOPRE Preprocessing stop - Special function; the next block is only decoded if the STOPRE separate block
block before STOPRE is completed.
TAMG(Fo, | Tangential control, - Fa: Mame of the following axis) TANG(C.X.Y) ; separate block
Lel,Le2..) | definition Le1: Mamg of master axs 1
Le2: Mamg of master axis 2
Furner parametars optional TANG(C,X,Y,1"W","F") ; Max. number of parameters
This function is only available for the SINUMERIK
802Dsl pro.
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Address Meaning Value Assignment Information Programming
TANGON | Activate - Fao: Mame of following axis (rotary axis) TANGON(C) ; Separate block
{Fo,.) tangential control

Thiz function is only available for the SINUMERIK TANGON(C,angle,dist, angletol)
802Dsl pro. ; Max. number of parameters
TANGOF Deactivate - Fo: Mame of following awis (rotary axis) TANGOF(C) ; separate block
(Fa) tangential control This function is only available for the SINUMERIK
8020sl pro.
TANGDEL | Tangential contral, - Fao: Mame of following axis (rotary axis) TANGDELIC) ; separate block
({Fo) delets definition Thiz function iz only available for the SINUMERIK
802Dsl pro.
TLIFT(Fo) | Tangential control, - Fo: Name of following axis (rotary axis) TLIFTIC) ; separate block
insert intermediate block Thizs function is only available for the SINUMERIK

802Dsl pro.

TRACYL{g) | Milling of the face end d:1.000 ... 99 999.999 Kinematic ransformation TRACYL(2

; separate block
: Cylinder diameter: 20.4 mm

TRACYL(20.4,1) also possible
TRAFOOF | Deactivate TRACYL - Disables all kinematic transformations TRAFOOF : separate block
TURM Mumber of additional 0..999 in conjunction with circular interpolation G2/G2 in a N10 G0 G17 X20¥5 23
circle passes with helx in- plans G17 to G19 and infeed motion of the axs stan- N20 G1Z-5F50
terpolation ding vertically on the plane N30 G3 X20 ¥3 Z-20 10 J7.5 TURN=2

vintom:l, 3 full circles

8.2.2 Positional data

» Linear interpolation with rapid traverse: GOO

Functionality

The rapid traverse movement GO is used for rapgitipaing of the tool, but not fafirect
workpiece machining

All the axes can be traversed simultaneously — stnagéght path.

For each axis, the maximum speed (rapid travess#gfined in machine data. If only one
axis traverses, it uses its rapid traverse. If twthree axes are traversed simultaneously,
the path velocity (e.g. the resulting velocityte tool tip) must be selected such that the
maximum possible path velocitywith consideration of all axes involved results.

A programmed feedrate (F word) has no meaning @r@&2/G3 remains active until
canceled by another instruction from this G gragp,(G1, G3, ...).

GO X... Y... Z... ; Cartesian coordinates

GO AP=... RP=... ; Polar coordinates

GO AP=... RP=... Z... ; Cylinder coordinates (3-diraional)

Fig 8.2-1
Programming
GO X... Y... Z... ; Cartesian coordinates
GO AP=... RP=... ; Polar coordinates
GO AP=... RP=... Z... ; Cylinder coordinates (3-diraional)
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Note: Another option for linear programming is dable with the angle specification
Y A |- 12 .
p* T
Zin |
. P1 |
|
3 N/ -,
[ |
4 I
= >
Ll - P—
- 20 . ¥ 10T Z
. 40 . g 19 o

Fig 8.2-2
Programming example
N10 GO X100 Y150 Z65 ; Cartesian coordinate

N50 GO RP=16.78 AP=45 ; Polar coordinate
Information

Another group of G functions exists for movementht® position (see Section 8.3.16
"Exact stop / continuous-path control mode: G604 (.6
For G60 exact stop, a window with various precisialues can be selected with another

G group. For exact stop, an alternative instructiith non-modal effectiveness exists: G9.
You should consider these options for adaptatioroto positioning tasks.

Fig 8.2-3
Linear interpolation with feedrate: G1
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Functionality

The tool moves from the starting point to the eathpalong a straight path. Tipath
velocity is determined by the programmEdvord.

All axes can be traversed simultaneously.

G2/G3 remains active until canceled by anotheruetibn from this G group (GO, G2, G3,
)

Programming

G1 X...Y... Z... F... ; Cartesian coordinates

G1 AP=... RP=... F... ; Polar coordinates

G1 AP=... RP=... Z... F... ; Cylinder coordinat@sd{mensional)

Note: Another option for linear programming is dable with the angle specification

ANG-=... (see Section 8.5.2 "Blueprint programming”)

YA

______ @ -

5 X
Fig 8.2-4

Programming example
NO5 GO G90 X40 Y48 Z2 S500 M3 ; Tools traversesapid traverse to P1,
3 axes simultaneously,
spindle speed = 500 r.p.m., CW rotation
N10 G1 Z-12 F100 ; Infeed to Z-12, feedrate 100 mmim/
N15 X20 Y18 Z-10 ; Tool traverses along a straljte in the space
to P2
N20 GO Z100 ; Traversing at rapid traverse
N25 X-20 Y80
N30 M2 ; End of program
To machine a workpiece, spindle speed S ... ardtithtn M3/M4 are required (see Section
"Spindle movement”).
Circular interpolation: G2, G3
Functionality
The tool moves from the starting point to the eathpalong a circular path. The direction is
determined by the G function:
G2 ;CW
G3;CCwW
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Fig 8.2-5

The description of the desired circle can be givevarious ways:

(52/G3 and center point parameter (+end point):| G2/G3 and radius parameter (+end point):

T T
" End point X, ¥ 1 End point X, ¥

eE G2E.Y.L.I. ez G2X. Y.CR=...

T Circle radius CR

Starting point 3, Y Center point L, J Starting point X, Y
= -
52/G3 and specification of aperture angle G2/G3 and specification of aperture (+end point):
Y‘. (+center point): End point X, Y
>
eg GZAR=_L._T. / | eg GZAR=_ X _¥..
/T
Angle R ' I e R
Starting point 3, Y Center point L, J int
- el

Programming

G2/G3 X... Y... l... J...; Center and end points

G2/G3 CR=... X... Y... ; Circle radius and end poin

G2/G3 AR=... I... J... ; Aperture angle and ceptant

G2/G3 AR=... X... Y...; Aperture angle and endnpoi

G2/G3 AP=... RP =... ; Polar coordinates, circlauad the pole

Note

Further possibilities for circle programming resaim:

CT — circle with tangential connection and

CIP — circle via intermediate point (see next aad).

Input tolerances for the circle

Circles are only accepted by the control systerh witertain dimensional tolerance.
The circle radius at the starting and end poirgascampared here. If the difference is within

the tolerance, the center point is exactly setiiratily. Otherwise, an alarm message is
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issued.

The tolerance value can be set via machine dagd'&art-up Guide” 802Dsl).

Information

Full circles in a block are only possible if the center poind &#me end point are specified.
For circles with radius specification, the arithioetign of CR =... is used to select the
correct circle. It is possible to program 2 circlgth the same starting and end points,

as well as with the same radius and the same idinedthe negative sign in front of

CR =... determines the circle whose circle segmentdatgr than a semi-circle; otherwise,
the circle with the circle segment is less thaeaural to the semi-circle and determined as

follows:

‘f‘. Circle larger than semicircle

MP1 — center point of circle 1
MP2Z — center point of circle 2

Fig 8.2-7

Programming example: Definition of center point andend point

A
Starting peint End point
] i /
J“, : C@nt.r;-r point ':
[ ' '
- .
=+
o " 1. -
i
[
.-_\_\' .—h-
¥ ¥y
. @ - > X
. 40 »
- 50 -
Fig 8.2-8

N5 G90 X30 Y40 ; Circle starting point for N10
N10 G2 X50 Y40 110 J-7 ; End point and center point
Note: Center point values refer to the circle startingflo

Programming example: End point and radius specificdon
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YA

Starting point

40

*| (Center point 7’

End paint

I-rf g -\\'
—&

30

=]

Y

Fig 8.2-9

N5 G90 X30 Y40 ; Circle starting point for N10
N10 G2 X50 Y40 CR=12.207 ; End point and radius

Note: With a negative leading sign for the value with GR= a circular segment larger than

a semi-circle is selected.

Helix interpolation: G2/G3, TURN

Functionality
With helix interpolation, two

movements are ovetlai

— circular movement in plane G17 or G18 or G19

— linear movement of the axis standing verticatiytiois plane.

The number of additional full-circle passes is pangmed with TURN=. These are added to

the actual circle programming.

The helix interpolation can preferably be usedtffier milling of threads or of lubricating

grooves in cylinders.

Programming

G2/G3 X... Y... ... J... TURN =... ; Center andigvints
G2/G3 CR = ... X... Y... TURN =... ; Circle radiaad end point

G2/G3 AR = ... I... J... TURN =... ; Aperture angled center point
G2/G3 AR = ... X... Y... TURN =... ; Aperture anglad end point
G2/G3 AP =... RP =... TURN =... ; Polar coordinatasle around the pole

G2 __.

o ‘\“

X

Programming example

it
G2
l—-'“
¢y

¢ :
MGl

——

G2
f'
i
L S

Fig 8.2-10
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N10 G17 ; X/Y plane, Z standing vertically on it
N20..Z ...

N30 G1 X0 Y50 F300 ; Approach starting point
N40 G3 X0 Y0 Z33 10 J-25 TURN= 3 ; Helix

Thread cutting with constant lead: G33

Functionality

This requires a spindle with position measuringesys

The function G33 can be used to machine threadsamitstant lead of the following type:
If an appropriate tool is used, tapping with comgadimg chuck is possible.

The compensating chuck compensates the resultthgdifferences to a certain limited
degree.

The drilling depth is specified by specifying orfdle axes X, Y or Z; the spindle lead is
specified via the relevant |, J or K.

G33 remains active until canceled by another iestsa from this G group (GO, G1, G2, G3,
)

Right-hand or left-hand threads

Right-hand or left-hand threads are set with thatian direction of the spindle (M3 right
(CW), M4 left (CCW) — see Section 8.4 "Spindle mamant”). To this end, the speed must
be programmed under the address S or an approppegel must be set.

Remark:

A complete cycle of tapping with compensating chiscgBrovided by the standard cycle
CYCLE840.

AN
@

Fig 8.2-11
Programming example
metric thread 5,
pitch as per table: 0.8 mm/rev., tap hole alreadynachined:
N10 G54 GO G90 X10 Y10 Z5 S600 M3 ; Approach starfpoint, spindle rotation CW
N20 G33 Z-25 K0.8 ; Tapping, end point —25 mm
N40 Z5 K0.8 M4 ; Retraction, spindle rotation CCW
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N50 GO X...Y... Z...

Axis velocity

With G33 threads, the velocity of the axis for theead lengths is determined on the basis
of the spindle speed and the thread pitch.f€bdrate F is not relevant It is, however,
stored. However, the maximum axis velocity (rapévérse) defined in the machine data can
not be exceeded. This will result in an alarm.

Information

Important

_ The spindle speed override switch should remaimamnged for thread machining.

_ The feedrate override switch has no meaning inioisk.

Tapping with compensating chuck: G63

Functionality

G63 can be used for tapping with compensating chlic& programmed feedrate F must
match with the spindle speed S (programmed undeadldress "S” or specified speed) and
with the thread pitch of the drill:

F [mm/min] = S [r.p.m.] x thread pitch [mm/rev.]

The compensating chuck compensates the resultthgdifferences to a certain limited
degree.

The drill is retracted using G63, too, but with #pndle rotating in the opposite direction M3
—<—> M4,

G63 is non-modal. In the block after G63, the prasiG command of the "Interpolation
type” group (GO, G1,G2, ...) is active again.

Right-hand or left-hand threads

Right-hand or left-hand threads are set with thatian direction of the spindle (M3 right
(CW), M4 left (CCW) — see Section 8.4 "Spindle maent”).

Remark:

The standard cycle CYCLE840 provides a completpitapcycle with compensating chuck
(but with G33 and the relevant prerequisites).

Programming example

metric thread 5,

pitch as per table: 0.8 mm/rev., tap hole alreadynachined:

N10 G54 GO G90 X10 Y10 Z5 S600 M3 ; Approach starfioint, spindle rotation CW
N20 G63 Z-25 F480 ; Tapping, end point —25 mm

N40 G63 Z5 M4 ; Retraction, spindle rotation CCW

N50 X... Y... Z...

Fixed point approach: G75

Functionality

By using G75, a fixed point on the machine, e.gl thhange point, can be approached.
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The position is stored permanently in the machaia dor all axes. No offset is effective.
The speed of each axis is its rapid traverse.

G75 requires a separate block and is non-modalnfdahine axis identifier must be
programmed!

In the block after G75, the previous G commandefinterpolation type” group (GO,
G1,G2, ...) is active again.

Programming example

N10G75X1=0Y1=021=0

Remark: The programmed position values for X1, ady(value, here = 0) are ignored, but
must still be written.

Reference point approach: G74

Functionality

The reference point can be approached in the N@ranowith G74. The direction and
speed of each axis are stored in machine data.

G74 requires a separate block and is non-modalnfdahine axis identifier must be
programmed!

In the block after G74, the previous G commandefinterpolation type” group (GO,
G1,G2, ...) is active again.

Programming example

N10G74X1=0Y1=0Z21=0

Remark: The programmed position values for X1, ady(value, here = 0) are ignored, but
must still be written.

Unit of measure for F with G94, G95

The dimension unit for the F word is determined®functions:

_ G94F as the feedrate inm/min

__ G95F as the feedrate imm/rev. of the spindle

(only meaningful when the spindle is running)

Remark

This unit of measure applies to metric dimensidwzording to Section "Metric and inch
dimensioning”, settings with inch dimensioning algo possible.

Programming example

N10 G94 F310 ; Feedrate in mm/min

N110 S200 M3 ; Spindle rotation

N120 G95 F15.5 ; Feedrate in mm/rev.

Remark: Write a new F word if you change G94 — G95.
Exact stop / continuous-path control mode: G9, G6@;64

Functionality
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G functions are provided for optimum adaptatiodiféerent requirements to set the traversing
behavior at the block borders and for block adwagdexample: For example, you

would like to quickly position with the axes or yawuld like to machine path contours over
multiple blocks.

Programming

G60 ; Exact stop — modal

G64 ; Continuous-path control mode

G9 ; Exact stop — non-modal

G601 ; Exact stop window fine

G602 ; Exact stop window coarse

Exact stop G60, G9

If the exact stop function (G60 or G9) is activee telocity for reaching the exact end position
at the end of a block is decelerated to zero.

Another modal G group can be used here to set Wheemaversing movement of this block
is considered ended and the next block is started.

_ G601 ; Exact stop window fine

Block advance takes place when all axes have rdablke’Exact stop window fine”

(value in the machine data).

_ G602 ; Exact stop window coarse

Block advance takes place when all axes have rdablke’Exact stop window coarse”

The selection of the exact stop window has a diganif influence on the total time if many

positioning operations are executed. Fine adjustsmeaguire more time.

Y Block advancing enable
for “coarse™ [ for "fine’ G602 (coarse)

L ]
v

Fig 8.2-12
Programming example
N5 G602 ; Exact stop window coarse
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N10 GO G60 X... ; Exact stop modal
N20 X... Y... ; G60 remains active

N50 G1 G601 ... ; Exact stop window fine
N80 G64 X... ; Switching to continuous-path contraide

N100 GO G9 X... ; Exact stop is only effective fois block

N111 ... ; Continuous-path control mode again

Remark: The G9 command only generates exact stahddlock in which it is
programmed; G60, however, is effective until it@celed by G64.

Continuous-path control mode G64

The objective of the continuous-path control ma®iavoid deceleration at the block
boundaries and to swit¢b the next blockwith a path velocity as constant as possible

(in the case of tangential transitions). The fumtivorks withlook-ahead velocity control
over several blocks.

For non-tangential transitions (corners), the vigfazan reduced rapidly enough so that the
axes are subject to a relatively high velocity geaver a short time. This may lead to

a significant jerk (acceleration change). The sizthe jerk can be limited by activating the
SOFT function.

Programming example

N10 G64 G1 X... F... ; Continuous-path control mode

N20 Y.. ; Continuous-path control mode continuebdactive

N180 G60 ... ; switching to exact stop

Look-ahead velocity control

In the continuous-path control mode with G64, thetml system automatically determines
the velocity control for several NC block in advanthis enables acceleration and deceleration
across multiple blocks with approximately tangdrt@nsitions. For paths that consist of
short travels in the NC blocks, higher velocities de achieved than without look ahead.
Spindle speed limitation: G25, G26

Functionality

In the program, you can limit the limit values thaduld otherwise apply for a controlled
spindle by writing G25 or G26 and the spindle adgi® with the speed limit value.

This overwrites the values entered in the settiig @t the same time.

G25 and G26 each require a separate block. A prsljigprogrammed speed S is
maintained.

Programming

G25 S... ; Programmable lower spindle speed lifoitat
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G26 S... ; Upper speed limitation

Information

The outmost limits of the spindle speed are setachine data. Appropriate inputs via the
operator panel can activate various setting datéufther limiting.

Programming example

N10 G25 S12 ; Lower spindle limit speed: 12 r.p.m.

N20 G26 S700 ; Upper spindle limit speed : 700m.p.

Note

G25/G26 are used in conjunction with axis addrefwes working area limitation

(see Section "Working area limitation”).

Selecting the tool radius compensation: G41, G42

Functionality

The control system is working with tool radius canpation in the selected plane G17 to
G19.

A tool with a corresponding D number must be acfige tool radius compensation is activated
by G41/G42. The control system automatically catasd the required equidistant tool

paths for the programmed contour for the respectiveent tool radius.

Workpiece
contour

Fath of the
ool center point
at equal distance | B
to the contour {equidistant path)

Fig 8.2-13
Programming
G41 X... Y...; Tool radius compensation left of gtontour
G42 X... Y...; Tool radius compensation right ke tontour
Remark: The selection can only be made for linetrpolation (GO, G1).
Program both axes of the plane (e.g. with G17: X If¥you only specify one axis,
the second axis is automatically completed withiéise programmed value.
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Workpiece
coniour

Fig 8.2-14
Tool radius compensation OFF: G40
Functionality
The compensation mode (G41/G42) is deselected®dth G40 is also the activation
position at the beginning of the program.
The tool ends thblock in front of G40 in the normal position (compensation vector
vertically to the tangent at the end point);
If G40 is active, the reference point is the taatter point. Subsequently, when deselected,
the tool tip approaches the programmed point.
Always select the end point of the G40 block sungt tollision-free traversing is
guaranteed!
Programming
G40 X... Y... ; Tool radius compensation OFF
Remark: The compensation mode can only be desdledtie linear interpolation (GO, G1).
8.3 Overview of cycles
Cycles are generally applicable technology subnestthat can be used to carry out
a specific machining process, such as drilling tifraad (tapping) or milling of a pocket.
These cycles are adapted to individual tasks bgrpater assignment.
Drilling cycle, drilling pattern cycles and milling cycles
The following standard cycles can be carried outguthe SINUMERIK 802D control
system:
_ Dirilling cycles
CYCLESLI Drilling, centering
CYCLES82 Drilling, counterboring
CYCLESS Deep hole drilling
CYCLES84 Rigid tapping
CYCLES84 Tapping with compensating chuck
CYCLES85 Reaming 1 (boring out 1)
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CYCLES®6 Boring (boring out 2)

CYCLES8Y Drilling with stop 1 (boring out 3)

CYCLES8Y Drilling with stop 2 (boring out 4)

CYCLES85 Reaming 2 (boring out 5)

With SINUMERIK 840D, the boring cycles CYCLE85CYCLES89 are called boring 1 ...
boring 5, but are nevertheless identical in thairction.

_ Drill pattern cycles

HOLES1 Row of holes

HOLES?2 Circle of holes

_ Milling cycles

CYCLET71 Face milling

CYCLE72 Contour milling

CYCLET76 Rectangular spigot milling

CYCLET77 Circular spigot milling

LONGHOLE Long hole

SLOT1 Milling pattern 'Slots on a circle’

SLOT2 Milling pattern "Circular slots”

POCKET3 Rechtecktasche frasen (mit beliebigem Frase
POCKET4 Milling of rectangular pocket (using anyllimg cutter)
CYCLE90 Thread milling

The cycles are supplied with the tool box. Theylaagled via the RS232 interface into the
part program memory during the start-up of the @rstystem.
Auxiliary cycle subroutines

The cycle package includes the following auxiliatproutines:
_cyclesm.spf

_ steigung.spf and

__meldung.spf

These must always be loaded in the control.

Drilling, centering — CYCLES81

Programming

CYCLE8L(RTP, RFP, SDIS, DP, DPR)

RTP real Retraction plane (absolute)

RFP real Reference plane (absolute)

SDIS real Safety clearance (enter without sign)

DP real Final drilling depth (absolute)

DPR real Final drilling depth relative to the refiece plane (enter without
sign)

Function
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The tool drills at the programmed spindle speedfaadrate to the entered final drilling
depth.

Drilling, counterboring — CYCLES82

Programming

CYCLE82(RTP, RFP, SDIS, DP, DPR, DTB)

Parameters

Table 9-4 Parameters for CYCLES82

RTP real Retraction plane (absolute)

RFP real Reference plane (absolute)

SDIS real Safety clearance (enter without sign)

DP real Final drilling depth (absolute)

DPR real Final drilling depth relative to the refiece plane (enter without

sign)

DTB real Dwell time at final drilling depth (chiprdaking)

Function

The tool drills at the programmed spindle speedfaadrate to the entered final drilling
depth. A dwell time can be allowed to elapse wimenfinal drilling depth has been reached.
Sequence

Position reached prior to cycle start:

The drilling position is the position in the twoesxof the selected plane.

The cycle creates the following sequence of motians

_ Approach of the reference plane brought forwarthieysafety clearance by using GO
_ Traversing to the final drilling depth with the tate (G1) programmed prior to the cycle
call

_ Dwell time at final drilling depth

_ Retraction to the retraction plane with GO

Explanation of the parameters

For the parameters RTP, RFP, SDIS, DP, DPR, sed E8C

Deep hole drilling — CYCLE83

Programming

CYCLES83(RTP, RFP, SDIS, DP, DPR, FDEP, FDPR, DAMBDDTS, FRF, VARI)
Parameters

Table 9-5 Parameters for CYCLES83

RTP real Retraction plane (absolute)

RFP real Reference plane (absolute)

SDIS real Safety clearance (enter without sign)

DP real Final drilling depth (absolute)

DPR real Final drilling depth relative to the refiece plane (enter without
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sign)

FDEP real First drilling depth (absolute)

FDPR real First drilling depth relative to the mefiece plane (enter without

sign)

DAM real Amount of degression (enter without sign)

DTB real Dwell time at final drilling depth (chiprdaking)

DTS real Dwell time at starting point and for swamoval

FRF real Feedrate factor for the first drilling trefenter without sign)

Range of values: 0.001 ... 1

VARI int Machining type:

Chip breaking =0

Swarf removal = 1

Function

The tool drills at the programmed spindle speedfaadrate to the entered final drilling
depth.

Deep hole drilling is performed with a depth infaddh maximum definable depth executed
several times, increasing gradually until the fidilling depth is reached.

The drill can either be retracted to the refergriaae + safety clearance after every infeed
depth for swarf removal or retracted in each cgsk tmm for chip breaking.

Sequence

Position reached prior to cycle start:

The drilling position is the position in the twoesxof the selected plane.

Function

The tool drills at the programmed spindle speedfaadrate to the entered final drilling
depth.

Deep hole drilling is performed with a depth infaddh maximum definable depth executed
several times, increasing gradually until the fidilling depth is reached.

The drill can either be retracted to the refergriaae + safety clearance after every infeed
depth for swarf removal or retracted in each cgsk tmm for chip breaking.

Sequence

Position reached prior to cycle start:

The drilling position is the position in the twoesxof the selected plane.

Rigid tapping — CYCLES84

Programming

CYCLES84 (RTP, RFP, SDIS, DP, DPR, DTB, SDAC, MPIPIT, POSS, SST, SST1)
Parameters

Table 9-6 Parameters for CYCLE84

RTP real Retraction plane (absolute)
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RFP real Reference plane (absolute)

SDIS real Safety clearance (enter without sign)

DP real Final drilling depth (absolute)

DPR real Final drilling depth relative to the refiece plane (enter without

sign)

DTB real Dwell time at thread depth (chip breaking)

SDAC int Direction of rotation after end of cycle

Values: 3, 4 or 5 (for M3, M4 or M5)

MPIT real Pitch as a thread size (signed):

Range of values 3 (for M3) ... 48 (for M48); thgrsdetermines

the direction of rotation in the thread

PIT real Pitch as a value (signed)

Value range: 0.001 ... 2000.000 mm); the sign ddtess the

direction of rotation in the thread

POSS real Spindle position for oriented spindlg &tathe cycle (in degrees)

SST real Speed for tapping

SST1 real Speed for retraction

Function

The tool drills at the programmed spindle speedfaadrate to the entered final thread
depth.

CYCLES84 can be used to perform rigid tapping openat For tapping with compensating
chuck, a separate cycle CYCLE840 is provided.

Sequence

Position reached prior to cycle start:

The drilling position is the position in the twoesxof the selected plane.

The cycle creates the following sequence of motians

_ Approach of the reference plane brought forwarthieysafety clearance by using GO
_ Oriented spindle stop (value in the parameter P@88&»witching the spindle to axis
mode

_ Tapping to final drilling depth and speed SST

_ Dwell time at thread depth (parameter DTB)

_ Retraction to the reference plane brought forwarthe safety clearance, speed SST1
and direction reversal

_ Retraction to the retraction plane with GO; spindlede is reinitiated by reprogramming
the spindle speed active before the cycle wasdcalte the direction of rotation programmed
under SDAC

Explanation of the parameters

For the parameters RTP, RFP, SDIS, DP, DPR, sed €E8C
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Tapping with compensating chuck — CYCLE840

Programming

CYCLES840 (RTP, RFP, SDIS, DP, DPR, DTB, SDR, SDAGIC, MPIT, PIT)
Parameters

RTP real Retraction plane (absolute)

RFP real Reference plane (absolute)

SDIS real Safety clearance (enter without sign)

DP real Final drilling depth (absolute)

DPR real Final drilling depth relative to the refiece plane (enter without
sign)

DTB real Dwell time at thread depth (chip breaking)

SDR int Direction of rotation for retraction

Values: 0 (automatic reversal of direction of riata}

3 or 4 (for M3 or M4)

SDAC int Direction of rotation after end of cycle

Values: 3, 4 or 5 (for M3, M4 or M5)

ENC int Tapping with/without encoder

Values: 0 = with encoder

1 = without encoder

MPIT real Pitch as a thread size (signed):

Range of values 3 (for M3) ... 48 (for M60)

PIT real Pitch as a value (signed)

Value range: 0.001 ... 2,000.000 mm

Function

The tool drills at the programmed spindle speedfaadrate to the entered final thread
depth.

Use this cycle to perform tapping with compensatihgck

_ without encoder and

_ with encoder.

Sequence of operations: Tapping with compensatindiack without encoder
Position reached prior to cycle start:

The drilling position is the position in the twoesxof the selected plane.
Reaming 1 (boring 1) - CYCLES85

Programming

CYCLES85(RTP, RFP, SDIS, DP, DPR, DTB, FFR, RFF)

Parameters

Table 9-8 Parameters for CYCLES85

RTP real Retraction plane (absolute)
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RFP real Reference plane (absolute)

SDIS real Safety clearance (enter without sign)

DP real Final drilling depth (absolute)

DPR real Final drilling depth relative to the refiece plane (enter without

sign)

DTB real Dwell time at final drilling depth (chiprdaking)

FFR real Feedrate

RFF real Retraction feedrate

Function

The tool drills at the programmed spindle speedfaadrate to the entered final drilling
depth.

The inward and outward movement is performed afdbdrate assigned to FFR and RFF
respectively.

Sequence

Position reached prior to cycle start:

The drilling position is the position in the twoesxof the selected plane.

The cycle creates the following sequence of motions

_ Approach of the reference plane brought forwarthieysafety clearance by using GO
_ Traversing to the final drilling depth with G1 aatithe feedrate programmed under the
parameter FFR

_ Dwell time at final drilling depth

_ Retraction to the reference plane brought forwarthe safety clearance with G1 and the
retraction feedrate defined under the parameter RFF

_ Retraction to the retraction plane with GO

Boring (boring 2) — CYCLES86

Programming

CYCLES®6 (RTP, RFP, SDIS, DP, DPR, DTB, SDIR, RPR@® RPAP, POSS)
Parameters

Table 9-9 Parameters for CYCLE86

RTP real Retraction plane (absolute)

RFP real Reference plane (absolute)

SDIS real Safety clearance (enter without sign)

DP real Final drilling depth (absolute)

DPR real Final drilling depth relative to the refiece plane (enter without

sign)

DTB real Dwell time at final drilling depth (chiprdaking)

SDIR int Direction of rotation

Values: 3 (for M3)
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4 (for M4)

RPA real Retraction path along the 1st axis ofph@e (incremental, enter

with sign)

RPO real Retraction path along the 2nd axis optaee (incremental,

enter with sign)

RPAP real Retraction path along the boring axisrémental, enter with

sign)

POSS real Spindle position for oriented spindlg &tathe cycle (in degrees)

Function

The cycle supports the boring of holes with a kbphar.

The tool drills at the programmed spindle speedfaadrate to the entered final drilling
depth.

With boring 2, oriented spindle stop is activated®the drilling depth has been reached.
Then, the programmed retraction positions are agbred in rapid traverse and, from there,
the retraction plane.

Sequence

Position reached prior to cycle start:

The drilling position is the position in the twoesxof the selected plane.

The cycle creates the following sequence of motions

_ Approach of the reference plane brought forwarthieysafety clearance by using GO

_ Traversing to final drilling depth with G1 and tfeedrate programmed prior to the cycle
call

_ Dwell time to final drilling depth

_ Oriented spindle stop at the spindle position pgogned under POSS

_ Traverse retraction path in up to three axes with G

_ Retraction in the boring axis to the reference g@larought forward by the safety
clearance by using GO

_Retraction to the retraction plane with GO (initiailling position in both axes of the plane)
Boring with Stop 1 (boring 3) - CYCLES87

Programming

CYCLES87 (RTP, RFP, SDIS, DP, DPR, SDIR)

Parameters

RTP real Retraction plane (absolute)

RFP real Reference plane (absolute)

SDIS real Safety clearance (enter without sign)

DP real Final drilling depth (absolute)

DPR real Final drilling depth relative to the refiece plane (enter without

sign)
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SDIR int Direction of rotation

Values: 3 (for M3)

4 (for M4)

Function

The tool drills at the programmed spindle speedfaadrate to the entered final drilling
depth.

During boring 3, a spindle stop without orientatldb is generated after reaching the final
drilling depth, followed by a programmed stop M@es$sing the NC START key continues
the retraction movement at rapid traverse untiréteaction plane is reached.

Sequence

Position reached prior to cycle start:

The drilling position is the position in the twoesxof the selected plane.

Drilling with stop 2 (boring 4) — CYCLES88

Programming

CYCLESS8 (RTP, RFP, SDIS, DP, DPR, DTB, SDIR)

Parameters

RTP real Retraction plane (absolute)

RFP real Reference plane (absolute)

SDIS real Safety clearance (enter without sign)

DP real Final drilling depth (absolute)

DPR real Final drilling depth relative to the refiece plane (enter without

sign)

DTB real Dwell time at final drilling depth (chiprdaking)

SDIR int Direction of rotation

Values: 3 (for M3)

4 (for M4)

Function

The tool drills at the programmed spindle speedfaadrate to the entered final drilling
depth. When boring with stop, a spindle stop withmientation M5 and a programmed stop
are generated when the final drilling depth is healc Pressing the NC START key continues
the retraction movement at rapid traverse untiréteaction plane is reached.

Sequence

Position reached prior to cycle start:

The drilling position is the position in the twoesxof the selected plane.

The cycle creates the following sequence of motians

_ Approach of the reference plane brought forwarthieysafety clearance by using GO

_ Traversing to final drilling depth with G1 and tfeedrate programmed prior to the cycle

call
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_ Dwell time at final drilling depth

_ Spindle and program stop with M5 MO. After progratop, press the NC START key.
_ Retraction to the retraction plane with GO

Reaming 2 (boring 5) - CYCLE89

Programming

CYCLES9 (RTP, RFP, SDIS, DP, DPR, DTB)

Parameters

RTP real Retraction plane (absolute)

RFP real Reference plane (absolute)

SDIS real Safety clearance (enter without sign)

DP real Final drilling depth (absolute)

DPR real Final drilling depth relative to the refiece plane (enter without

sign)

DTB real Dwell time at final drilling depth (chiprdaking)

Function

The tool drills at the programmed spindle speedfaadrate to the entered final drilling
depth. When the filan drilling depth is reachee, phogrammed dwell time is active.
Sequence

Position reached prior to cycle start:

The drilling position is the position in the twoesxof the selected plane.

The cycle creates the following sequence of motians

_ Approach of the reference plane brought forwarthieysafety clearance by using GO
_ Traversing to final drilling depth with G1 and tfeedrate programmed prior to the cycle
call

_ Dwell time to final drilling depth

_ Retraction up to the reference plane brought falviogrthe safety clearance using G1
and the same feedrate value

_ Retraction to the retraction plane with GO

Row of holes — HOLES1

Programming

HOLES1 (SPCA, SPCO, STAL, FDIS, DBH, NUM)

Parameters

SPCA real 1. axis of the plane (abscissa) of aeafe point on the straight

line (absolute)

SPCO real 2. axis of the plane (ordinate) of tafenence point (absolute)

STAL real Angle to the 1st axis of the plane (ads)

Value range: —180<STA1<=180 degrees

FDIS real Distance from the first hole to the refere point (enter without
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sign)

DBH real Distance between the holes (enter witlsagri)

NUM int Number of holes

Function

This cycle can be used to produce a row of holesainumber of holes arranged along

a straight line, or a grid of holes. The type olehis determined by the drilling hole cycle that
has already been called modally.

Sequence

To avoid unnecessary travel, the cycle calculatesthrer the row of holes is machined starting
from the first hole or the last hole from the attuasition of the plane axes and the geometry
of the row of holes. The drilling positions arentegpproached one after the other at

rapid traverse.

Circle of holes — HOLES2

Programming

HOLES2 (CPA, CPO, RAD, STAL, INDA, NUM)

Parameters

CPA real Center point of circle of holes (absolufesy axis of the plane

CPO real Center point of circle of holes (absolu@ed axis of the plane

RAD real Radius of circle of holes (enter withoiging

STAL real Starting angle

Value range: —180<STA1<=180 degrees

INDA real Incrementing angle

NUM int Number of holes

Function

Use this circle to machine a circle of holes. Thaehining plane must be defined before the
cycle is called.

The type of hole is determined by the drilling hojele that has already been called modally.
Figure 9-30

Face milling — CYCLE71

Programming

CYCLE71 ( RTP, RFP, SDIS, DP, PA, PO, LEN®|D, STA, MID, MIDA, FDP,
_FALD, FFP1, VARI, FDP1)

Parameters

_RTP real Retraction plane (absolute)

_RFP real Reference plane (absolute)

_SDIS real Safety clearance (to be added to tleeenece plane;

enter without sign)

_DP real Depth (absolute)
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_PA real Starting point (absolute), 1st axis of plene

_PO real Starting point (absolute), 2nd axis offtlame

_LENG real Rectangle length along the 1st axigeimental.

The corner from which the dimension starts redubis the sign.

_WID real Rectangle length along the 2nd axis,amantal.

The corner from which the dimension starts redubis the sign.

_STA real Angle between the longitudinal axis & tectangle and the
1st axis of the plane (abscissa, enter without)sign

Range of values: Q< STA 180

_MID real Maximum infeed depth (enter without sign)

_MIDA real Maximum infeed width during solid macimg in the plane as
a value (enter without sign)

_FDP real Retraction travel in the finishing difent(incremental,

enter without sign)

_FALD real Finishing dimension in the depth (incemtal, enter without sign)
_FFP1 real Feedrate for surface machining

_VARI integer Machining type (enter without sign)

UNITS DIGIT

Values: 1 Roughing

2 Finishing

TENS DIGIT:

Values: 1 Parallel to the 1st axis of the planddivectional

2 Parallel to the 2nd axis of the plane, unidicai

3 Parallel to the 1st axis of the plane,

changing direction

4 Parallel to the 2nd axis of the plane,

changing direction

_FDP1 real Overrun travel in the direction of tieng infeed (incremental,
enter without sign)

Contour milling — CYCLE72

Programming

CYCLE72 ( KNAME, RTP, RFP, SDIS, DP, MID, FALFALD, FFP1, FFD, VARI,
_RL, AS1, LP1, FF3, AS2, LP2)

Parameters

_KNAME string Name of contour subroutine

_RTP real Retraction plane (absolute)

_RFP real Reference plane (absolute)

_SDIS real Safety clearance (to be added to tleeeete plane; enter
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without sign)

_DP real Depth (absolute)

_MID real Maximum infeed depth (incremental; entéthout sign)

_FAL real Finishing allowance at the edge contemtér without sign)
_FALD real Finishing allowance at the base (incretak enter without sign)
_FFP1 real Feedrate for surface machining

_FFD real Feedrate for depth infeed (enter withsigrn)

_VARI integer Machining type (enter without sign)

UNITS DIGIT

Values: 1 Roughing

2 Finishing

TENS DIGIT:

Values: 0 Intermediate travel with GO

1 Intermediate travel with G1

HUNDREDS DIGIT

Values: 0...Retraction at end of contour to _RTP

1...Retraction at end of contourto RFP + _SDIS

2 Retraction by _SDIS at end of contour

3 No retraction at end of contour

_RL integer Traveling around the contour eitherticaly, to the right or to the
left (with G40, G41 or G42; enter without sign)

Values: 40...G40 (approach and retraction, strdigatonly)

41...G41

42..G42

Rectangular spigot milling — CYCLE76

Programming

CYCLE76 ( RTP, RFP, SDIS, DP, DPR, LENG, WIDRAD, PA, PO, STA,
_MID, FAL, FALD, FFP1, FFD, CDIR, VARI, AP1AP2)
Parameters

_RTP real Retraction plane (absolute)

_RFP real Reference plane (absolute)

_SDIS real Safety clearance (enter without sign)

_DP real Final drilling depth (absolute)

_DPR real Final drilling depth relative to the mefece plane (enter without
sign)

_LENG real Spigot length (enter without sign)

_WID real Spigot length (enter without sign)

_CARD real Spigot corner radius (enter without ¥ign
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_PA real Reference point of spigot, abscissa (alespl

_PO real Reference point of spigot, ordinate (aliedl

_STA real Angle between longitudinal axis and k& af plane

_MID real Maximum depth infeed (incremental; entéthout sign)

_FAL real Final machining allowance at the margintour (incremental)

_FALD real Finishing allowance at the base (incretak enter without sign)

_FFP1 real Feedrate at the contour

_FFD real Feedrate for depth infeed

_CDIR integer Milling direction (enter without sign

Values: 0 Synchronous milling

1 Conventional milling

2 With G2 (independent of spindle direction)

3 With G3

_VARI integer Machining type

Values: 1 Roughing up to finishing allowance

2 Finishing (allowance X/Y/Z=0)

_AP1 real Length of blank spigot

Function

Use this cycle to machine rectangular spigotsénntiachining plane. For finishing, a face
cutter is required. The depth infeed is alwaysiedrout in the position upstream of the
semicircle style approach to the contour.

_PA, PO (reference point)

Use the parameters _PA and PO to define the refegoint of the spigot along the
abscissa and the ordinate.

This is the spigot center point.

_STA (angle)

_ STA specifies the angle between the 1st axiseptane (abscissa) and the longitudinal
axis of the spigot.

_CDIR (milling direction)

Use this parameter to specify the machining dioector the spigot.

By using the parameter _CDIR, the milling direction

__can be programmed directly with "2 for G2” and &8 53" or,

_ alternatively, "Synchronous milling” or "Conventiahmilling”.

can be programmed for the transformation declatthronized operation or reverse rotation

are determined internally in the cycle via the clien of rotation of the spindle activated
prior to calling the cycle.

Synchronous milling Conventional milling

M3 -G3 M3—-G2
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M4 -G2 M4 —->G3

_VARI (machining type)

Use the parameter VARI to define the machiningtyp

Possible values are:

_ 1 =roughing

_ 2 =finishing

_AP1, AP2 (blank dimensions)

When machining the spigot, it is possible to take account blank dimensions (e.g. when
machining precast parts).

The blank dimensions for length and width (_AP1 aA&2) are programmed without sign
and are placed by the cycle symmetrically arouedpibcket center point via calculation.
The internally calculated radius of the approachisiecle depends on this dimension.
Circular spigot milling — CYCLE77

Programming

CYCLE77 ( RTP, RFP, SDIS, DP, DPR, PRAD, F2), MID, FAL, FALD,
_FFP1, FFD, CDIR, VARI, AP1)

Parameters

The following input parameters are always required:

Table 9-18 Parameters for CYCLE77

_RTP real Retraction plane (absolute)

_RFP real Reference plane (absolute)

_SDIS real Safety clearance (enter without sign)

_DP real Depth (absolute)

_DPR real Depth relative to the reference plantefesithout sign)

_PRAD real Spigot diameter (enter without sign)

_PA real Center point of spigot, abscissa (absplute

_PO real Center point of spigot, ordinate (absplute

_MID real Maximum depth infeed (incremental; entéthout sign)

_FAL real Final machining allowance at the margintour (incremental)

_FALD real Finishing allowance at the base (incretak enter without sign)

_FFP1 real Feedrate at the contour

_FFD real Feedrate for depth infeed (or spatiaed)

_CDIR integer Milling direction (enter without sign

Values: 0 Synchronous milling

1 Conventional milling

2 With G2 (independent of spindle direction)

3 With G3

_VARI integer Machining type
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Values: 1 Roughing up to finishing allowance

2 Finishing (allowance X/Y/Z=0)

_AP1 real Length of blank spigot

Function

Use this cycle to machine circular spigots in thechining plane. For finishing, a face cutter
is required. The depth infeed is always carriediotiie position upstream of the semicircle
style approach to the contour.

Figure 9-48

Slots on a circle — LONGHOLE

Programming

LONGHOLE (RTP, RFP, SDIS, DP, DPR, NUM, LENG, CRZR0, RAD, STAL, INDA, FFD,
FFP1, MID)

Parameters

RTP real Retraction plane (absolute)

RFP real Reference plane (absolute)

SDIS real Safety clearance (enter without sign)

DP real Slot depth (absolute)

DPR real Slot depth relative to the reference planéer without sign)

NUM integer Number of slots

LENG real Slot length (enter without sign)

CPA real Center point of circle of holes (absolufesy axis of the plane

CPO real Center point of circle of holes (absolu@ed axis of the plane

RAD real Radius of the circle (enter without sign)

STAL real Starting angle

INDA real Incrementing angle

FFD real Feedrate for depth infeed

FFP1 real Feedrate for surface machining

MID real Maximum infeed depth for one infeed (entéthout sign)

Function

Use this cycle to machine elongated holes arrangeacircle. The longitudinal axis of the
slots is aligned radially.

Contrary to the slot, the width of the long holeléermined by the tool diameter.
Internally in the cycle, an optimum traversing paftihe tool is determined, ruling out
unnecessary idle passes. If several depth infeedgquired to machine an slot, the infeed
is carried out alternately at the end points. Taid fpo be traversed along the longitudinal
axis of the slot will change its direction afteckanfeed. The cycle will search for the
shortest path when changing to the next slot.

Slots on a circle — SLOT1
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Programming

SLOT1(RTP, RFP, SDIS, DP, DPR, NUM, LENG, WID, CRZR0, RAD, STA1, INDA, FFD,
FFP1, MID, CDIR, FAL, VARI, MIDF, FFP2, SSF)

Parameters

RTP real Retraction plane (absolute)

RFP real Reference plane (absolute)

SDIS real Safety clearance (enter without sign)

DP real Slot depth (absolute)

DPR real Slot depth relative to the reference planéer without sign)
NUM integer Number of slots

LENG real Slot length (enter without sign)

WID real Slot width (enter without sign)

CPA real Center point of circle of holes (absolufesy axis of the plane
CPO real Center point of circle of holes (absolu@ed axis of the plane
RAD real Radius of the circle (enter without sign)

STAL real Starting angle

INDA real Incrementing angle

FFD real Feedrate for depth infeed

FFP1 real Feedrate for surface machining

MID real Maximum infeed depth for one infeed (entéthout sign)
CDIR integer Mill direction for machining the slot

Values: 2 (for G2)

3 (for G3)

FAL real Finishing allowance at the slot edge (entihout sign)

VARI integer Machining type

Values: O=complete machining

1=roughing

2=finishing

MIDF real Maximum infeed depth for finishing

FFP2 real Feedrate for finishing

SSF real Speed when finishing

Note

The cycle requires a milling cutter with an "endttocutting across center” (DIN844).
Function

The cycle SLOT1 is a combined roughing-finishingley

Use this cycle to machine slots arranged on aecifidhe longitudinal axis of the slots is
aligned radially. Unlike the slot, a value is definfor the slot width.

Function
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The cycle SLOT1 is a combined roughing-finishingley

Use this cycle to machine slots arranged on aecifidthe longitudinal axis of the slots is
aligned radially. Unlike the slot, a value is defihfor the slot width.
Circumferential slot — SLOT2

Programming

SLOT2(RTP, RFP, SDIS, DP, DPR, NUM, AFSL, WID, CRZR0, RAD, STAL, INDA, FFD,
FFP1, MID, CDIR, FAL, VARI, MIDF, FFP2, SSF)

Parameters

RTP real Retraction plane (absolute)

RFP real Reference plane (absolute)

SDIS real Safety clearance (enter without sign)

DP real Slot depth (absolute)

DPR real Slot depth relative to the reference planéer without sign)

NUM integer Number of slots

AFSL real Angle for the slot length (enter with@ign)

WID real Circumferential slot width (enter withosign)

CPA real Center point of circle of holes (absolufesy axis of the plane

CPO real Center point of circle of holes (absolu@ed axis of the plane

RAD real Radius of the circle (enter without sign)

STAL real Starting angle

INDA real Incrementing angle

FFD real Feedrate for depth infeed

FFP1 real Feedrate for surface machining

MID real Maximum infeed depth for one infeed (entéthout sign)

CDIR integer Mill direction for machining the cinacderential slot

Values: 2 (for G2)

3 (for G3)

FAL real Finishing allowance at the slot edge (entihout sign)

VARI integer Machining type

Values: 0 = complete machining

1 = roughing

2 = finishing

MIDF real Maximum infeed depth for finishing

Milling a rectangular pocket — POCKET3

Programming

POCKET3(_RTP, RFP, SDIS, DP, LENG, WID, CRAPA, PO, STA, MID, FAL,
_FALD, FFP1, FFD, CDIR, VARI, MIDA, AP1, AP2AD, RAD1, DP1)

Parameters

114



g-' operation manual SINUMERIK 802D handle

_RTP real Retraction plane (absolute)

_RFP real Reference plane (absolute)

_SDIS real Safety clearance (enter without sign)

_DP real Pocket depth (absolute)

_LENG real Pocket length, for dimensioning from toener with sign
_WID real Pocket width, for dimensioning from tharer with sign
_CRAD real Pocket corner radius (enter without sign

_PA real Reference point for the pocket (absolutsf) axis of the plane

_ PO real Reference point for the pocket (absol@igd,axis of the plane
_STA real Angle between the pocket longitudinakaadd the first axis of
the plane (enter without sign);

Value range: 0, < STA 180

_MID real Maximum infeed depth (enter without sign)

_FAL real Finishing allowance at the pocket edggdewithout sign)
_FALD real Finishing allowance at the base (enténaut sign)

_FFP1 real Feedrate for surface machining

_FFD real Feedrate for depth infeed

_CDIR integer Milling direction: (enter without iy

Values: 0 Synchronous milling (according to thendpe

direction)

1 Conventional milling

2 With G2 (independent of spindle direction)

3 With G3

_VARI integer Machining type

UNITS DIGIT

Values: 1 Roughing

2 Finishing

TENS DIGIT:

Values: 0 Perpendicular to the pocket center with G

1 Perpendicular to the pocket center with G1

2 Along a helix

3 Perpediculation along a pocket longitudinal

axis

The other parameters can be selected as optioesifsfhe plunge-cut strategy and the
overlap for solid machining (to be entered withsign):

Function

The cycle can be used for roughing and finishiray.fihishing, a face cutter is required.
The depth infeed will always start at the pocketteepoint and be performed vertically from
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there; thus it is practical to predrill at this jims.

_ The milling direction can be determined either gsanG command (G2/G3) or from the
spindle direction as synchronous or opposed milling

_ For solid machining, the maximum infeed width ie fflane can be programmed.
_ Finishing allowance also for the pocket base

_There are three different insertion strategies:

— vertically to the pocket center

—along a helical path around the pocket center

— oscillating at the pocket central axis

_ Shorter approach paths in the plane for finishing

_ Consideration of a blank contour in the plane abthak dimension at the base
(optimum machining of preformed pockets possible).

Milling a circular pocket — POCKET4

Programming

POCKET4 (_ RTP, RFP, SDIS, DP, PRAD, PA, R@D, FAL, FALD, FFP1,
_FFD, CDIR, VARI, MIDA, AP1, AD, RAD1, DP1)

Parameters

_RTP real Retraction plane (absolute)

_RFP real Reference plane (absolute)

_SDIS real Safety clearance (to be added to tleeenete plane;

enter without sign)

_DP real Pocket depth (absolute)

_PRAD real Pocket radius

_PA real Starting point (absolute), 1st axis of plene

_PO real Starting point (absolute), 2nd axis offtlame

_MID real Maximum infeed depth (enter without sign)

_FAL real Finishing allowance at the pocket edggdewithout sign)

_FALD real Finishing allowance at the base (enténaut sign)

_FFP1 real Feedrate for surface machining

_FFD real Feedrate for depth infeed

_CDIR integer Milling direction: (enter without iy

Values: 0 Synchronous milling (according to thendje

direction)

1 Conventional milling

2 With G2 (independent of spindle direction)

3 With G3

_VARI integer Machining type

UNITS DIGIT
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Values: 1 Roughing

2 Finishing

TENS DIGIT:

Values: 0 Perpendicular to the pocket center with G

1 Perpendicular to the pocket center with G1

2 Along a helix

The other parameters can be selected as optioesifsfhe plunge-cut strategy

and the

overlap for solid machining (to be entered withsign):

_MIDA real Maximum infeed width as a value in satichchining in the plane

_AP1 real Pocket radius blank dimension

_AD real Blank pocket depth dimension from refeeeptane

_RAD1 real Radius of the helical path during inser{referred to the tool

center point path)

_DP1 real Insertion depth per 36@evolution on insertion along helical path

Function

Use this cycle to machine circular pockets in tlaehmning plane. For finishing, a face cutter
is required.

The depth infeed will always start at the pocketteepoint and be performed vertically from
there; thus it is practical to predrill at this jims.

_ The milling direction can be determined either gsanG command (G2/G3) or from the
spindle direction as synchronous or opposed milling

_ For solid machining, the maximum infeed width ie fflane can be programmed.

_ Finishing allowance also for the pocket base

_ Two different insertion strategies:

— vertically to the pocket center

—along a helical path around the pocket center

_ Shorter approach paths in the plane for finishing

_ Consideration of a blank contour in the plane abthak dimension at the base
(optimum machining of preformed pockets possible).

__MIDA is recalculated during edge machining.

Thread milling — CYCLE90

Programming

CYCLEQ90 (RTP, RFP, SDIS, DP, DPR, DIATH, KDIAM, RIFFR, CDIR, TYPTH, CPA, CPO)
Parameters

RTP real Retraction plane (absolute)

RFP real Reference plane (absolute)

SDIS real Safety clearance (enter without sign)
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DP real Final drilling depth (absolute)

DPR real Final drilling depth relative to the refiece plane (enter without

sign)

DIATH real Nominal diameter, outer diameter of theead

KDIAM real Core diameter, internal diameter of theead

Function

By using the cycle CYCLE90, you can produce inteanaxternal threads. The path when
milling threads is based on a helix interpolatiéh three geometry axes of the current plane,
which you will define before calling the cycle, anolved in this motion.

Sequence when producing an external thread

Position reached prior to cycle start:

The starting position is any position from whicle t#tarting position at the outside diameter
of the thread at the height of the retraction pleare be reached without collision.

This start position for thread milling with G2 libetween the positive abscissa and the positive
ordinate in the current level (i.e., in the 1stdpaat of the coordinate system). For

thread milling with G3, the start position liesWween the positive abscissa and the negative
ordinate (i.e., in the 4th quadrant of the coortdirgystem).

8.4 Arithmetic Parameters R

Functionality

The arithmetic parameters are used if an NC proggarot only to be valid for values
assigned once, or if you must calculate values.réqaired values can be set or calculated
by the control system during program execution.

The arithmetic parameter values can also be sepésator inputs. If values have been
assigned to the arithmetic parameters, they cassigned to other variable-setting NC
addresses in the program.

Programming

RO = ... bis R299 = ... ; Assign values to the Rapeeters

R[RO] = ... ; Indirect programming: Assign a vatoghe R parameter whose

number can be found, e.g. in RO

X = R0 ; Assign arithmetic parameters to the NCrasskes, e.g. for the

X axis

Value assignment

You can assign values in the following range toRhgarameters:

_(0.000 0001 ... 9999 9999)

(8 decimal places, arithmetic sign and decimal f)oin

The decimal point can be omitted for integer valdeplus sign can always be omitted.
Example:

RO =35678 R1=-37.3R2=2R3 =-7 R4 =-45678.1

118



g-' operation manual SINUMERIK 802D handle

Use theexponential notationto assign an extended range of numbers:

_(10-300 ... 10+300).

The value of the exponent is written after ¥ characters; maximum total number of
characters: 10 (including leading signs and decpuoait)

Range of values for EX: —300 to +300

Example:

RO = -0.1EX-5 ; Meaning: RO = -0.000 001

R1 = 1.874EX8 ; Meaning: R1 = 187 400 000

Remark: There can be several assignments in ock lvlol. assignments of arithmetic
expressions.

8.5 Local User Data

Local User Data (LUD)

Functionality

The operator/programmer (user) can define his/iver\ariable in the program from various
data types (LUD = Local User Data). These variabtesonly available in the program in
which they were defined. The definition takes plemmediately at the start of the program
and can also be associated with a value assigrahém same time. Otherwise the
starting value is zero.

The name of a variable can be defined by the progrer. The naming is subject to the
following rules:

_ A maximum of 32 characters can be used.

__ltis imperative to use letters for the first twacacters; the remaining characters can be
either letters, underscore or digits.

_ Do not use a name already used in the controlsy8t&C addresses, keywords, hames
of programs, subroutines, etc.).

Programming / data types

DEF BOOL varnamel ; "Bool” type, values: TRUE (5 EALSE (= 0)

DEF CHAR varname?2 ; "Char” type, 1 character in A&ClII code: "a”, "b”, ...

: Numerical code value: O ... 255

DEF INT varname3 ; Integer type, integer values;@2value range:

; —2 147 483 648 ... +2 147 483 648 (decimal)

DEF REAL varname4 ; "Real” type, natural numberwgish R parameter),

; Value range: _(0.000 0001 ... 9999 9999)

; (8 decimal places, arithmetic sign and decimahf)ar

; exponential notation: _ ( 10-300 ... 10+300)

DEF STRINGEtring length] varname41 ; STRING typestfing length]: Maximum number
of characters

Each data type requires its own program line. Hareseveral variables of the same type
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can be defined in one line.
Example:
DEF INT PVARL, PVAR2, PVAR3 = 12, PVAR4 ; 4 variall of the INT type
Example for STRING type with assignment:
DEF STRING[12] PVAR = "Hello” ; Define PVAR variablwith maximum
string length 12 and character
sequence
Hello
Fields
In addition to the individual variables, one or tdionensional fields of variables of these
data types can also be defined:
DEF INT PVAR5[n] ; Single-dimensionsal field of INffpe, n: integer
DEF INT PVARG6[n,m] ; Two-dimensional field of th&T type, n, m: integer
Example:
DEF INT PVAR7[3] ; Field with 3 elements of the INype
Within the program, the individual field elemengnde reached via the field index and can
be treated like individual variables. The fieldéxduns from O to a small number of the
elements.
Example:
N10 PVAR7[2] = 24 ; The third field element (withdex 2) is assigned the value 24.
Value assignment for field with SET instruction:
N20 PVAR5[2] = SET(1,2,3) ; Starting with the 3idlfl element, different values are
assigned.
Value assignment for field with REP instruction:
N20 PVAR7[4] = REP(2) ; Starting from the field elent [4], all values are assigned the
same value, here 2.
Jump destination for program jumps
Functionality
A label or ablock number serve to mark blocks as jump destinations for @egumps.
Program jumps can be used to branch to the progegmmence.
Labels can be freely selected, but must contaimamm of 2 and a maximum of 8 letters
or numbers, and tHest two characters must bdetters or underscores.
Labels that are in the block that serves as the jdestination arended by a colon
They are always at the start of a block. If a bloaknber is also present, the label is located
after the block number.
Labels must be unique within a program.
Programming example
N10 LABEL1: G1 X20 ; LABEL1 is the label, jump desdtion
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TR789: GO X10 Z20 ; TR789 is the label, jump destim
— No block number existing

N2100 ... ; A block number can be a jump destination

121



g-' operation manual SINUMERIK 802S/c handle

CHAPTER 9 SINUMERIK 802S/c programme
9.1 Position

Absolute/incremental dimensions:G90/G91
1. Functionality
When instruction G90 or G91 is active, the spedifiesition information X, Z is interpreted as a
coordinate point (G90) or as an axis path to beetsed (G91). G90/G91 applies to all axes.
These instructions do not determine the actual gativhich the end points are reached. This is
done by a G group
2. Programming

G90 absolutelimension

G91 Incremental dimension

X=AC (...) X axis programming in according to absoldtmension

X=IC (...) X axis programming in according tbocremental dimension

Absolute dimension G90:
When absolute dimensioning is selected, the direrdiita refer to the zero point of the currently
active coordinate system (workpiece coordinateesysturrent workpiece coordinate system or
machine coordinate system). Which of the systerastige depends on which offsets are
currently effective, i.e. programmable, settableane at all.
G90 is active for all axes on program start andaieamso until it is deactivated by G91
(incremental dimensioning selection) in a subseghbkck (modal command).

Incremental dimension G91:
When incremental dimensioning is selected, the migalesalue in the poison information
corresponds to the path to be traversed by anBixéstraversing direction is determined by the
sign.
G91 applies to all axes and can be deactivateddfly(&bsolute dimensioning) in a later block.

3. example for G90 and G91 programming

N10 G90 X20 790 ;Absolute dimensioning

N20 X75 Z-32 ;Absolute dimensioninij active

N180 G91 X40 7220 ; Switchover to incretadalimensioning
N190 X-12 717 ;Incremental dimensianstill active

Radius/diameter dimensionsG22/G23

1. Functionality

When parts are machined on turning machinesnibimal practice to program the position data
for the X axis (facing axis) as a diameter dimensio

The specified value is interpreted as a diametethie axis only by the control. It is possible to

switch over to radius dimension in the programeifessary.
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2. Programming
G22 Radius dimension

G23 Diameter dimension

Diiamneter dimensicon % Radius dimension

G23 Facing axis G22

X
Facing axis

|oao
1

|
juk]
I
‘020
|

I
|rza
—_
1

|
RS
1

Fa
Longituding axis Lengrudnal axis

Fig 9.1-1
Information
When G22 or G23 is active, the specified end piointhe X axis is interpreted as a radius or
diameter dimension.
The actual value is displayed correspondingly ewlorkpiece coordinate system. A
programmable offset with G158 X... is always intetpd as a radius dimension. See the following
section for a description of this function.

3. Programming example

N10 G23 X44 Z30 :Diameter for X axis

N20 X48 725 :G23 still active

N30 Z10

N110 G22 X22 Z30 ;Changeover to radius dirmenfor X axis from here
N120 X24 7225

N130 Z10

Programmable zero offsetG158

1. Functionality

Use the programmable zero offset for frequentheaded shapes/arrangements in different
positions on a workpiece or when you simply wisktlloose a new reference point for the
dimension data. The programmable offset producesulrent workpiece coordinate system. The
newly programmed dimension data then refer tosyésem. The offset can be applied in all axes.

A separate block is always required for the G15&rction.
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. | T X current
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Z current -
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Offset X_..Z__.

Workpiece “offsef”

Fig 9.1-2
2. Offset G158
A zero offset can be programmed for all axes wisttriiction G158. A newly entered G158
instruction replaces any previous programmablesbffsstruction.
3. Delete offset
If the instruction G158 without axes is insertedihlock , then any active programmable offset
will be deleted.

4. Programming Example

N10 ...

N20 G158 X3 75 ;Programmable offset

N30 L10 ;Subroutine call, contains ge®metry to be offset
N70 G158 :Offset deleted

Workpiece clamping - settable zero offset: G54 to &/, G500, G53

1. Functionality

The settable zero offset specifies the positiothefworkpiece zero point on the machine (offset
between workpiece zero and machine zero). Thigbiscalculated when the workpiece is
clamped on the machine and must be entered bypérator in the data field provided. The value
is activated by the program through selection ffour possible groups: G54 to G57.

2. Programming

G54 :1st settable zero offset

G55 :2nd settable zero offset

G56 :3rd settable zero offset

G57 :4th settable zero offset

G500 :Settable zero offset OFF modal

G53 ;Settable zero offset OFF non-modal, slgmpresses programmable offset
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Specify offset in £ axiz only!
Fig 9.1-3
3. Programming Example
N10 G54 ... :Call first settable zero offset

N20 X... Z... ;Machine workpiece

N90 G500 GO X... ;Deactivate settable zero offset
9.2 G Commands
9.2.1 Linear interpolation at rapid traverse:

Functionality
The rapid traverse motion GO is used to positi@mibrkpiece rapidly, but not to machine the
workpiece directly. All axes can be traversed stamdously resulting in a linear path.
The maximum speed (rapid traverse) for each axdstiin the machine data. If only one axis is
moving, it traverses at its own rapid traverseirsgtif two axes are traversed simultaneously, then
the path speed (resultant speed) is selectedtsooa¢ain the maximum possible path speed based
on the settings for both axes.
A programmed feed (F word) is irrelevant for GO. i@hains effective until it is canceled by

another instruction from the same group (G1, G2,.G.3

Programming example

N10 GO X100 Y150 Z65 ; Cartesian coordinate

N50 GO RP=16.78 AP=45 ; Polar coordinate

Information

Another group of G functions exists for movementhte position .For G60 exact stop, a window
with various precision values can be selected aitbther G group. For exact stop, an alternative
instruction with non-modal effectiveness exists: G9

You should consider these options for adaptatioroto positioning tasks.
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9.2.2 Positional data

GO1 Linear interpolation

Functionality

The tool moves from the start point to the end paiang a straight path. The path speed is
defined by the programmed F word. All axes carréeersed simultaneously.

G1 remains effective until it is canceled by anoihstruction from the same G group (GO, G2,
G3, ...).

C—1 Al
——
Fig 9.2-2
Programming example
NO5 G54 GO G90 X40 2200 S500 M3 ;tool is nmgvat rapid traverse, spindle  speed
=500 rpm, CW rotation

N10 G1 7120 F0.15 ;Lineaeipolation with feed 0.15
mm/rev
N15 X45 7105
N20 Z80
N25 GO X100 ;Traverseae at rapid traverse
N30 M2 ;End of gram

G02/G03 Circular interpolation

1.Functionality

The tool moves from the start point to the end poima circular path. The direction is determined
by the G function:

G2 - in clockwise direction

G3 - in counterclockwise direction

X: 1 G2 G3

i - 1 et illancnn ] e R e e ) —_— g
In clockwise direction In counterclockwise direction Z
Fig 9.2-3

G2/G3 remain effective until they are canceled hgther instruction from the same G group (GO,
G1,..).
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Note: The required cycle can be described in differentsva

_ Center point and end point

_ Circle radius and end point

_ Center point and aperture angle

2. Programming

G2/G3 X... Y... l... J...; Center and end points

G2/G3 CR=... X... Y... ; Circle radius and end poin

G2/G3 AR=... I... J... ; Aperture angle and ceptant

G2/G3 AR=... X... Y... ; Aperture angle and endnpoi

G2/G3 AP=... RP =... ; Polar coordinates, circlauad the pole

Further possibilities for circle programming resaim:

CT - circle with tangential connection and

CIP — circle via intermediate point (see next aad).

3. Programming example

Center point and end point specification:

N5 G90 Z30 X40 ;Circle start point for N10

N10 G2 Z50 X40 K10 I-7 ;End point and center point

End point and radius specification

N5 G90 X30 Y40 ; Circle starting point 610

N10 G2 X50 Y40 CR=12.207 ; End point and radius

Note: With a negative leading sign for the value with GR= a circular segment larger than a
semi-circle is selected.

End point and aperture angle:

N5 G90 Z30 X40 ;Circle start point for N10

N10 G2 Z50 X40 AR=105 ;End point and aperture angle

Center point and aperture angle:

N5 G90 Z30 X40 ;Circle start point for N10

N10 G2 K10 I-7 AR=105 ;Center point and aperturglan

GO5 Circular interpolation via intermediate point

1. Functionality

If you know three contour points around the ciioltead of center point or

radius or aperture angle, you should preferablythuses5 function.

The direction of the circle in this case is detemui by the position of the intermediate point
(between start and end positions).

G5 remains effective until it is canceled by anoihstruction from the same G group (GO, G1,
G2, ...).

Note: The dimension setting G90 or G91 appliesot the end poirdnd intermediate point!
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2. Programming example

N5 G90 Z30 X40 ;Circle start point for N10

Fig 9.2-4

N10 G5 Z50 X40 KZ=40 1X=45 ;End and intermediatén® (XI must be programmed as a

radius dimension)
G33 Thread cutting with constant lead:

1. Functionality

Function G33 can be used to cut the following typiethreads with constant lead:

® 7 Thread on cylindrical bodies
® 7z Thread on tapered bodies
® 7 Externall/internal threads

® 7 Single-start/multiple-start threads

® 7 Multi-block threads (thread “chaining”)

G group (GO, G1, G2,G3,...).

2. Prerequisite This requires a spindle with position measuringesys

G33 remains effective until it is canceled by aeothstruction from the same

}/— external

_i\? <
L

interna

Fig 9.2-5

3. Right-hand or left-hand threads

The direction of the thread, i.e. right-hand ot-fednd, is determined by the setting for the

direction of rotation of the spindle (M3 - clockwisotation, M4 - counterclockwise rotation). To

this aim,the speed setting must be programmed wauttkess S, or a speed must be set.

Note: The approach and run-out paths must be takemccount with respect to the thread length.

In the case of tapered threads (2 axes must béispgdhe lead address | or K of the axis with
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the longer path (greater thread length) must bd.useecond lead is not specified.

4. Start-point offset SF

A start-point offset of the spindle is required foachining multiple-start threads or threads in
offset cuts. The start-point offset is programmeder address SF in the thread block with G33
(absolute position).

If a start point is not included in the block, tredue from the setting data is activated.

Note: Any value programmed for SF= is always emténethe setting data as well.

5. Programming example

Cylindrical thread, two-start, start-point offs@0ldegrees, thread length (including approach and
run-out) 100 mm, thread lead 4 mm/rev.

RH thread, cylinder premachined:

N10 G54 GO G90 X50 Z0 S500 M3  ;Approach starbpdCW spindle rotation

N20 G33 Z-100 K4 SF=0 ;Lead 4 mm/rev.

N30 GO X54

N40 Z0

N50 X50

N60 G33 Z-100 K4 SF=180 ;2nd start, 18@rdes offset

N70 GO X54 ...

G75Fixed point approach

1. Functionality

By using G75, a fixed point on the machine, e.gl thhange point, can be approached. The
position is stored permanently in the machine éatall axes. No offset is effective. The speed of
each axis is its rapid traverse.

G75 requires a separate block and is non-modalnfdahine axis identifier must be
programmed!

In the block after G75, the previous G commandefinterpolation type” group (GO,

G1,G2, ...) is active again.

2. Programming example

N10 G75 X0 Z0

Remark: The programmed position values for X, Z/(@ue, here = 0) are ignored, but must still
be written.

G74 Reference point approach

1. Functionality

The reference point can be approached in the Ngramowith G74. The direction and speed of
each axis are stored in machine data.

G74 requires a separate block and is non-modalnfdahine axis identifier must be
programmed!

In the block after G74, the previous G commanchef’tnterpolation type” group (GO, G1,G2, ...)
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is active again.

2. Programming example

N10 G74 X0 Z0

Remark: The programmed position values for X, Z/(@ue, here = 0) are ignored, but
must still be written.

G9/G60/G64EXxact stop / continuous-path control mode

1. Functionality

G functions are provided for optimum adaptatiodiféerent requirements to set the traversing
behavior at the block borders and for block adwagdexample: For example, you

would like to quickly position with the axes or yawuld like to machine path contours over
multiple blocks.

2. Programming

G60 ;Exact stop — modal

G64 ;Continuous-path control mode

G9 ; Exact stop — non-modal

G601 ; Exact stop window fine

G602 ; Exact stop window coarse

3. exact stop fine G60,G9

If the exact stop function (G60 or G9) is activee telocity for reaching the exact end position
at the end of a block is decelerated to zero.

Another modal G group can be used here to set Wheemaversing movement of this block
is considered ended and the next block is started.

* G601 ; Exact stop window fine

Block advance takes place when all axes have rdablke’Exact stop window fine”

(value in the machine data).

* G602 ; Exact stop window coarse

Block advance takes place when all axes have rdablke’Exact stop window coarse”
(value in the machine data).

e selection of the exact stop window has a sigaitienfluence on the total time if many
positioning operations are executed. Fine adjustsmeaguire more time.

4. Programming example

N5 G602 ; Exact stop window coarse

N10 GO G60 X... ; Exact stop modal

N20 X...Y... : G60 remains active

N50 G1 G601 .. . ; Exact stop window fine
N80 G64 X.. . ; Switching to continuous-path ttohmode
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N100 GO G9 X.. . ; Exact stop is only effective fhis block

N111 .. ; Continuous-path control modeimga

Remark: The G9 command only generates exact stadhddlock in which it is programmed;
G60, however, is effective until it is canceled®§4.

5. Continuous-path control mode G64

The objective of the continuous-path control maiavoid deceleration at the block boundaries
and to switcho the next blockwith a path velocity as constant as possib{e the case of
tangential transitions). The function works witlok-ahead velocity controlover several blocks.
For non-tangential transitions (corners), the vigfazan reduced rapidly enough so that the axes
are subject to a relatively high velocity changeraw short time. This may lead to a significant
jerk (acceleration change). The size of the jerklmalimited by activating the SOFT function.

6. Programming example

N10 G64 G1 X... F... ; Continuous-path control mode

N20Y. . ; Continuous-path control madatinues to be active
N180 G60 ... ; switching to exact stop
G4 Dwell Time

1. Functionality

Between two NC blocks, you can interrupt the mailgjfior a defined time by inserting a
separate blockwith G4,The words with F... or S... are only usedhis block for the specified
time. Any previously programmed feedrate F or adigi speed S remain valid.

2. Programming

G4 F... ; Dwell time in s

G4 S... ; Dwell time in spindle revolutions

3. Programming example

N5 G1 F200 Z-50 S300 M3 ; Feedrate F, spindéed[s

N10 G4 F2.5 :Dwell time 2.5 s

N20 Z70

N30 G4 S30 ; Dwell for 30 spindéyolutions; corresponds to S=300 r.p.m.,
and100 % speed override: t=0.1 min

N40 X... ; Feedrate and spirgfieed continue to be effective

Remark

G4 S.. is only possible if a controlled spindlavsilable (if the speed specifications are also
programmed via S...).

F Feedrate

1. Functionality

The feed F is thpath velocity and represents the value of the geometric sumeofeltocity
components of all axes involved. The individuakaxtlocities therefore result from the portion of
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the axis path in the overall distance to be traadbrs

The feedrate F is effective for the interpolatigpets G1, G2, G3, and G5 and is retained until a
new F word is written.

2. Programming

F...

Remark

Forinteger values the decimal point is not required, e.g. F300.

Unit of measure for F with G94, G95

The dimension unit for the F word is determined®functions:

_ G94F as the feedrate inm/min

_G95F as the feedrate imm/rev. of the spindle (only meaningful when the spindleuisning)
Remark

This unit of measure applies to metric dimensidwzording to Section "Metric and inch
dimensioning”, settings with inch dimensioning algo possible.

3. Programming example

N10 G94 F310 ; Feedrate in mm/min

N110 S200 M3 ; Spindle rotation

N120 G95 F15.5 ; Feedrate in mm/rev.

Remark: Write a new F word if you change G94 — G95.

S spindle speed/direction of rotation

1. Functionality

The spindle speed is programmed in r.p.m. undeadieess S provided that the machine
possesses a controlled spindle.

The direction of rotation and the start or endhef inovement are specified via M commands (also
see Section 8.7 "Miscellaneous function M”).

M3 ; Spindle CW rotation

M4 ; Spindle CCW rotation

M5 ; Spindle stop

Remark: For integer S values, the decimal pointtmomitted, e.g. S270

Information If you write M3 or M4 in ablock with axis movementsthe M commands become
activebefore the axis movements.

2. Programming example

N10 G1 X70 Z20 F300 S270 M3 ; Spindle acceleratdst@ 270 r.p.nmbefore traversing of

the X, Z axes...
N80 S450 .. . ; Speed change ...
N170 GO Z180 M5 ; Z motion, spindlepsto

G25/G26 main spindle speed limitation
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1. Functionality

In the program, you can limit the limit values thaduld otherwise apply for a controlled spindle
by writing G25 or G26 and the spindle address & thie speed limit value.This overwrites the
values entered in the setting data at the same time

G25 and G26 each require a separate block. A prsligprogrammed speed S is maintained.
2. Programming

G25 S...limits the main spindle lower speed value

G26 S... limits the main spindle upper speed value.

1. Information : The outmost limits of the spindle speed are satachine data. Appropriate
inputs via the operator panel can activate varsmiing data for further limiting.

2. Programming example

N10 G25 S12 ; Lower spindle limit speed: 12 r.p.m.

N20 G26 S700 ; Upper spindle limit speed : 700m.p.

SPOS Spindle positioning

1. Functionality

Prerequisite: The spindle must be technically designed for pasitontrol. With the function
SPOS = you can position the spindle in a speaiiigular position. The spindle is held in the
position by position control.

The speedof the positioning procedure is defined in machdata. With SPOS walue from the
M3/M4 movement, the respectidirection of rotation is maintained until the end of the
positioning. When positioning from standstill, thesition is approached via the shortest path. The
direction results from the respective starting and position.

Exception: First movement of the spindle, i.eh# measuring system is not yet synchronized. In
this case, the direction is specified in machina.da

Other movement specifications for the spindle assjble with SPOS = ACP (...), SPOS = ACN
(...), ... as for rotary axes (see Section "4tl$’axiThe spindle movement takes place parallel to
any other axis movements in the same block. Thiskhks ended when both movements are
finished.

2. Programming

SPOS = ... ; Absolute position: 0 ... <360 degrees

3. Programming example

N10 SPOS = 14.3 ; Spindle position 14.3 degrees

N80 GO X89 Z300 SPOS = 25.6 ; Positioning of thaedip with axis movements ; The block is
only completed if all movements are performed.

N81 X200 2300 ; The N81 block will only stéfrthe spindle position from N80; is
reached.

T Tool
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1. Functionality
You select a tool by programming the T word. A maeldata defines whether the T word
represents a tool change or merely a preselection.
® 7 Tool change (tool call) is implemented directlybword (e.g. normal practice for tool
revolver on turning machines) or
® 7 the tool is changed through additional instructit6 after preselection by T word (see also
Section “Miscellaneous Functions M”).
Please note:
If a certain tool has been activated, this will eémstored as the active tool even across the
program end and after POWER ON of the control systéyou change a tool manually, then
enter the change into the control system also nilgrtoamake sure that the control system detects
the right tool. For example, you can start a biaitk a new T word in the MDA mode.
2.Programming
T... ;Tool number: 1 ... 32 000
Note A maximum of 15 tools can be stored in thetmbrat a time.
3. Programming example

; Tool change without M6

N10T1 : Tool 1

N70 T588 : Tool 588

; Tool change with M6:

N10T14 ... : Preselect tool 14

N15 M6 ; Perform tool change; thereafter4 Tdactive

D Tool offset number
1. Functionality
You can assign between 1 and 9 data fields witlowartool offset blocks (for several tool edges)
to each specific tool. If a special edge is regijifrecan be programmed by means of D plus a
corresponding number.
D1 is the automatic default if no D word is prograed. When DO is programmed, then the
offsets for the tool are not active.
Note: A maximum of 30 data fields with tool offsgdbcks can be stored in the control
at a time.
2. Programming
D... :Tool offset number: 1 ... 9
DO : No offsets active

Information : Tool length compensations take immediate effectnithe tool is active. The
values of D1 are applied if no D number has beegrammed. The tool length is compensated
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when the first programmed traversal of the relelamgth compensation axis is executed.
A tool radius compensation must also be activateshbans of G41/G42.
3. Programming example

Tool changeavithout M6 command (only with T).

N5 G17 ; Determines the axis assignmentdonpensations
N10 T1 ; Tool 1 is activated with the appiate D1
N11 GO Z... ; With G17, Z is the length compeitgaaxis, the length offset compensation

;is overlaid here
N50 T4 D2 : Load tool 4, D2 from T4 active

N70 GO Z... D1 ; D1 for tool 4 active; only cuggiedge changed Tool change usinghtge

; command:
N5 G17 ; Determines the axis assignmentdonpensations
N10 T1 ; Tool preselection
N15 M6 ; Tool change, T1 is active with tygpropriate D1
N16 GO Z... ; With G17, Z is the length compeitgaaxis, the length offset compensation

;is overlaid here

N20 GO Z... D2 ; D2 for tool 1 is active; with G1Zis the length compensation axis,the
;difference of the length compensation D1—>D2 isrtaid here
N50 T4 : Preselection of tool T4;

please observe:T1 with D2 is still active !

N55 D3 M6 ; Tool change, T4 with the approm@iBt3 is active

G41/G42 Selection of tool radius compensation

1. Functionality

compensation (tool nose radius compensation) igatiet! by G41/G42. The control then
automatically calculates the necessary tool paghglestant from the programmed contour for the
current tool radius.
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Tool nose radiu
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N
Fig 9.2-6
2. Programming
G41 X...Z... ;Tool radius compensation to ldftontour
G42 X... Z...  ;Tool radius compensation to rightontour

Note: You may only select the function for lineateirpolation (GO, G1).
Program both axes. If you only specify one axisntthe last programmed
value is automatically set for the second axis.

3. Programming

N10T...

N20 G17 D2 F300 ; Offset no. 2, feedrate 300 mm/m
N25 X... Y. .. ; PO — starting point

N30 G1 G42 X... Y... ; Selection right of the camtoP1

N31 X...Y.. . ; Starting contour, circle straight line

After the selection, it is also possible to exedlteks that contain infeed motions or M outputs:
N20 G1 G41 X...Y... ; Selection left of the camto

N21 Z... : Infeed motion

N22 X... Y... ; Starting contour, circle gtraight line

G40Tool radius compensation OFF

1. Functionality

The compensation mode (G41/G42) is deselected®dth G40 is also the activation position at
the beginning of the program.

The tool ends thblock in front of G40 in the normal position (compensation vector veltyca
the tangent at the end point);

If G40 is active, the reference point is the taatter point. Subsequently, when deselected, the
tool tip approaches the programmed point.

Always select the end point of the G40 block sungt tollision-free traversing is guaranteed!

2. Programming

G40 X... Y... ; Tool radius compensation OFF

Remark: The compensation mode can only be desdledtie linear interpolation (GO, G1).

3. Programming example
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N100 X... Y... ; Last block on the contotircle or straight line, P1
N110 G40 G1 X... Y.. ; Deactivate tool radius cemgation, P2
Subroutine

Programming example

Main: LF10.MPF

G54 T1 DO G90 GO0 X60 Z10

S800 M03

GO01 X70 Z8 FO.1

X-2

GO0 X70

L10 P3 : Call subroutine L10.SPF 3 times
G0z50

MO5

MO02

subroutine: L10.SPF

MO03S600 ;  subroutine directory

G01 G91 X-25 F0.1

X6 Z-3

Z-23.5

X15 Z-20.5

G02 X0 Z-71.62 CR=55

G03 X0 Z-51.59 CR=44

GO01 Z-6.37

X14

X6 Z-3

Z-12

X10

X-32 7194

G90

MO02 rreturn

9.3 CYCLES

Cycles are process-related subroutines that sugpogral implementation of specific machining
processes such as, for example, drilling, stocloketnor thread cutting. The cycles are adapted to
the specific problem in hand by means of supplapeters.
Standard cycles for turning and milling applicaiare provided in the system.
Standard cycles for turning

1. Overview of cycles

LCYC82 Drilling, spot facing
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LCYC83 Deep hole drilling

LCYC840 Tapping with compensating chuck

LCYC84 Tapping without compensating chuck

LCYC85 Boring_1

2. Defining parameters

The arithmetic parameters from R100 to R149 ard asesupply parameters for the cycles.
Before a cycle is called, values must be assignéd transfer parameters. Any parameters not
needed must be loaded with zero. The values oéttiassfer parameters are unchanged after the
cycle has been executed.

3. Arithmetic parameters

The cycles use the parameters R250 to R299 asahtmithmetic parameters. These are deleted
when calling the cycles.

4. Call and return conditions

The drilling cycles are programmed independentlthefparticular axis names. The drilling
position must be approached prior to calling thdeein the higher-level program. The required
values for feed, spindle speed and direction aftiah of the spindle must be programmed in the
part program, if there are no supply parametetsardrilling cycle.

GO0 G90 G40 are always effective at the end of &ecyc

5. Recompilation of cycles

The cycle can only be recompiled if the set of peeters stands immediantely before the cycle
call. The parameters may not be separated by Nénstats or comments.

6. Planadefinition

All drilling and milling cycles assume that the @nmt workpiece coordinate system in which
machining is to be performed is defined by selgcéirplane G17, G18 or G19 and activating a
programmed frame (zero offset, rotation).

The drilling axis is always the 3rd axis of this®m. Prior to the call, a tool with tool offset of
this plane must be active. This remains active aftar the cycle has been completed.
LCYC82 Drilling, spot facing

1. Function

The tool drills with the spindle speed and feedpaiteyrammed down to the entered final depth.
When the final drilling depth is reached, a dwiefie¢ can be programmed. The drill is retracted
from the drill hole at rapid traverse rate.

2.Call

LCYC82

3. Precondition

The spindle speed and the direction of rotationyelas the feed of the drilling axis must be
defined in the higher-level program.

The drilling position must be approached beforéirgathe cycle in the higherlevel program.
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The required tool with tool offset must be seledtetbre calling the cycle.

4. Parameters

Parameter Meaning, Value Range
R101 Retract plane (absolute)
R102 Safety clearance
R103 Reference plane (absolute)
R104 Final drilling depth (absolute)
R105 Dwell time in seconds
Information :

R101The retract plane determines the position of thierdy axis at the end of the cycle.
R102The safety clearance acts on the reference plané¢heé reference plane is shifted forward
by an amount corresponding to the safety clearance.

The direction in which the safety clearance actitematically determined by the cycle.
R103The starting point of the drill hole shown in thending is programmed under the reference
plane parameter.

R104The drilling depth is always programmed as an alisolalue with refer to workpiece zero.
R105The dwell time at drilling depth (chip breakagepisgrammed in seconds under R105.

5. Motional sequence

Position reached prior to beginning of cycle:lassiion in the higher-level program (drilling
position)

The cycle produces the following motional sequence:

1) Approach reference plane shifted forward bymownt corresponding to the safety clearance
using GO.

2) Traverse to final drilling depth with G1 and fleedrate programmed in the higher-level
program.

3) Execute dwell time to final drilling depth.

4) Retract to retract plane with GO.

5. Example

N10 GO G17 G90 F500 T2 D1 S500 M4 ; Define techgplivalues

N20 X24 Y15 ; Approach tinidy position

N30 R101=110 R102=4 R103=102 R104=75 ; Supply perers

N35 R105=2 ; Supply paesens

N40 LCYC82 ; Call cycle

N50 M2 ; End of pragr
CYCLEB83 Deep hole drilling

1. Function

The deep-hole drilling cycle produces center hdt@sn to the final drilling depth by repeated,

step-by-step deep infeed whose maximum amount egratameterized. The drill can be retracted
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either to the reference plane for swarf removaradach infeed depth or by 1 mm in each case for
chip breakage.

2.Call

LCYC83

3. Precondition

The spindle speed and the direction of rotationtrbagiefined in the higherlevel program.

The drilling position must be approached beforéirmathe cycle in the higherlevel program.
Before calling the cycle, a tool offset for thelldmust be selected.

4. Parameters
Ri02+R105
R101
: R103
! 1.
i 2.
: R104

Parameter Meaning, Value Range

R101 Retract plane (absolute)

R102 Safety clearance, enter without sign

R103 Reference plane (absolute)

R104 Final drilling depth (absolute)

R105 Dwell time to drilling depth (chip breakage)

R107 Feed for drilling

R108 Feed for first drilling depth

R109 Dwell time at starting point and for swarf mral

R110 First drilling depth(absolute)

R111 Absolute degression, enter without sign

R127 Machining type:Chip breakage = 0Swarf remeval
Note:
Information

R101The retract plane determines the position of thikrdy axis at the end of the cycle. The
cycle is programmed on the assumption that thacefiane positioned in front of the reference
plane, i.e. its distance to the final depth is grea

R102The safety clearance acts on the reference plan¢hé reference plane is shifted forward
by an amount corresponding to the safety clearance.

The direction in which the safety clearance actaitomatically determined by the cycle.
R103The starting point of the drill hole shown in theading is programmed under the reference
plane parameter.

R104The drilling depth is always programmed as an alisolalue regardless of how G90/91 is

set prior to cycle call.
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R105The dwell time at drilling depth (chip breakagepisgrammed in seconds under R105.
R107, R108The feed for the first drilling stroke (under R1@8)d for all subsequent drilling
strokes (under R107) are programmed via these gdeasn

R109A dwell time at the starting point can be progrardrileseconds under parameter R109.
The dwell time at the starting point is executely dor the “with swarf removal” variant.
R110Parameter R110 determines the depth of the filihdrstroke.

R111Parameter R111 for the degression value deterritieesmount by which the current
drilling depth is reduced with subsequent drillsigokes. The second drilling depth corresponds
to the stroke of the first drilling depth minus thlesolute degression value provided that this value
is greater than the programmed absolute degregaloa. Otherwise, the second drilling depth
also corresponds to the absolute degression value.

The next drilling strokes correspond to the absotlégression value provided that the remaining
degression depth is still greater than twice theohle degression value. The remainder is then
distributed evenly between the last two drillingpkes.

If the value for the first drilling depth is in opgition to the total drilling depth, the error mags
61107 “First drilling depth incorrectly defined” displayed, and the cycle is not executed.
R127Value 0: The drill travels 1 mm clear for chip brage after it has reached each drilling
depth. Value 1: The drill travels to the refereptane, which is shifted forward by an amount
corresponding to the safety clearance for swarbkenafter each drilling depth.

5. Motional sequence

Position reached prior to beginning of cycle:

last position in the higher-level program (drillipgsition)

The cycle produces the following motional sequence:

1) Approach reference plane shifted forward bymownt corresponding to the safety clearance
using GO.

2) Traverse to first drilling depth with G1; theefirate results from the feedrate programmed prior
to cycle call after it has been computed with thigirsg in parameter R109 (feedrate factor).
Execute dwell time at drilling depth (parameter RJ10

With chip breakage selected: Retract by 1 mm frioencurrent drilling depth with G1 for chip
breakage.

With swarf removal selected:

Retract for swarf removal to reference plane sthifteward by an amount corresponding to the
safety clearance with GO for swarf removal, exexuthe dwell time at starting point (parameter
R106), approach last drilling depth minus clearatistance calculated in the cycle using GO,

3) Traverse to next drilling depth with G1 and gnegrammed feed; this motional sequence is
continued as long as the final drilling depth iaateed.

4) Retract to retract plane with GO.

5. Example
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100

]

,,
@100

Fig 9.2-8
N10 T1D1 ;Define tool offset
N20 GO X120 Z50
N30 M3 S500
N40 M8
N50 X0 Z50
N60 R101=50.000 R102=2.000 ; Define values
N70 R103=0.000 R104=-50.000
N80 R105=0.000 R107=200.000
N90 R108=100.000 R109=0.000
N100 R110=-5.000 R111=2.000
N110 R127=1.000
N120 LCYCB83 ; call of cycle
N130 GO X200 Z200
N140 M5 M9
N150 M2
LCYC840 Tapping with compensating chuck
1. Function
The tool drills with the programmed spindle speed direction of rotation down to the entered
thread depth. The feed of the drilling axis resfitisn the spindle speed. This cycle can be used
for tapping with compensating chuck and spindl@aetalue encoder. The direction of rotation is
automatically reversed in the cycle. The retractloa carried out at a separate speed.
2.Call LCYC84
3. Precondition
This cycle can only be used with a speed-contraf@ddle with position encoder. The cycle does
not check whether the actual-value encoder fosgiiedle really exists.
The spindle speed and the direction of rotationtrbaglefined in the higherlevel program. The
drilling position must be approached before callimg cycle in the higherlevel program.

The required tool with tool offset must be seledtetbre calling the cycle.
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4. Parameters declare

Parameter Meaning, Value Range
R101 Retract plane (absolute)
R102 Safety clearance
R103 Reference plane (absolute)
R104 Final drilling depth (absolute)
R106 Thread lead as value.value range: 0.001000.200 mm
R126 Direction of rotation of spindle for tappingNe range: 3 (for M3), 4 (for M4)
Information :
R101-R104 See LCYC84
R106 Thread lead as value
R126 The tapping block is executed with the directiomatition of spindle

programmed under R126. The direction of rotatioautomatically reversed in the cycle.

5. Motional sequence

Position reached prior to beginning of cycle:

last position in the higher-level program (drillipgsition)

The cycle produces the following motional sequence:

1. Approach reference plane shifted forward byrmpunt corresponding to the safety clearance
using GO

2. Tapping down to final drilling depth with G33

3. Retract to reference plane shifted forward bgmmount corresponding to the safety clearance
with G33

4. Retract to retract plane with GO

5. Example

This program is used for tapping on the position tk@ Z axis is the drilling axis. The parameter
for the direction of rotation R126 must be paramie¢el. A compensating chuck must be used for
machining. The spindle speed is defined in theddével program.

N10 GO G17 G90 S300 M3 D1 T1 ; Define technologhuges

N20 X35 Y35 Z60 ; Approach drillipgsition
G17

N30 R101=60 R102=2 R103=56 R104=15 ; Parametegrassint
N40 R106=0.5 R126=3 ; Parameter assighmen
N40 LCYC840 ; Cycle call

N50 M2 ; End of program
LCYCS85 Boring

1. Function

The tool drills with the spindle speed and feedpatigrammed down to the entered final drilling

depth. When the final drilling depth is reachedweell time can be programmed. The approach
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and retract movements are carried out with therfged programmed under the respective
parameters.

2.Call

LCYC85

3. Precondition

The spindle speed and the direction of rotationtrbagiefined in the higherlevel program.
The drilling position must be approached beforéirgathe cycle in the higherlevel program.
Before calling the cycle, the respective tool wihl offset must be selected.

4. Parameters

Parameter Meaning, Value Range

R101 Retract plane (absolute)

R102 Safety clearance

R103 Reference plane (absolute)

R104 Final drilling depth (absolute)

R105 Dwell time at drilling depth in seconds

R107 Feed for drilling

R108 Feed when retracting from drill hole
Information :

Parameters R101 - R105ee LCYC82

R107The feed value defined here acts for drilling.

R108The feed value entered under R108 acts for retigaétom the drill hole.

5. Motional sequence

Position reached prior to beginning of cycle: lassition in the higher-level program (drilling
position)

The cycle produces the following motional sequence:

1) Approach reference plane shifted forward bymouwnt corresponding to the safety clearance
using GO

2)Traverse to final drilling depth with G1 and fleed programmed under parameter R106.
3)Execute dwell time at final drilling depth.

4) Retract to reference plane shifted forward bymount corresponding to the safety clearance
with G1 and the retract feed programmed under R108.

6. Example

The cycle LCYCS85 is called in Z70 and X50 in the ghdne. The Y axis is the drilling axis. No
dwell time is programmed. The workpiece upper edge Y=102.

N10 GO G90 G18 F1000 S500 M3 T1 D1 ; Define tetbgy values

N20 Z70 X50 Y105 ; Approadtillthg position
N30 R101=105 R102=2 R103=102 R104=77 ; Define patars
N35 R105=0 R107=200 R108=400 ; Define patens
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N40 LCYC85 ; Call dnilly cycle
N50 M2 ; End of gram
LCYC93 Recess cycle

1. Function

The recess cycle is designed to produce symmetegcakses for longitudinal and face machining
on cylindrical contour elements. The cycle is dl#dor machining internal and external recesses.
2. Call

LCYC93

3. Precondition

The recess cycle can only be called if G23 (dian@iegramming) is active. The tool offset of the
tool whose tool nose width has been programmed RAB7 must be activated before the recess
cycle is called. The zero position of the tool nfssmes machine zero.

4. Parameters

R101 Im oo

Ir114] "RI18_

Parameter Meaning, Value Range

R100 Starting point in facing axis

R101 Starting point in longitudinal axis

R105 Machining method, Value range 1 ... 8

R106 Finishing allowance, without sign

R107 Tool nose width, without sign

R108 Infeed depth , without sign

R114 Recess width, without sign

R115 Recess width, without sign

R116 Flank angle, without sign,between 0 <= R1+689.999 degrees

R117 Chamfer on rim of recess

R118 Chamfer on recess base

R119 Dwell time on recess base
Information

R100The recess diameter in X is specified in paraneie0
R101R101 determines the point at which the recesssstathe Z axis.

R105R105 defines the recess variant:

Value | Longitudinal/Facing External/Internal Starting Point Position
1 L A Left
2 P A Left
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L | Left
P | Left
L A Right
P A
L

Right
I Right
8 P I Right
If the parameter is set to any other value, théedgcaborted with the alarm 61002 “Machining

N|o|jfo|bd~|w

type incorrectly programmed”.
R106Parameter R106 determines the finishing allowaocedughing of the recess.
R107Parameter R107 determines the tool nose widtheofgbessing tool. This value must
correspond to the width of the tool actually udéthe tool nose of the active tool is wider, the
contour of the programmed recess will be violafth violations are not monitored by the cycle.
If the programmed tool nose width is wider thanrbeess width at the base, the cycle is aborted
with the alarm G1602 “Tool width incorrectly defifie
R108By programming an infeed depth in R108, it is poiesio divide the axisparallel recessing
process into several infeed depths. After eactethfthe tool is retracted by 1 mm for chip
breakage.
R114The recess width programmed in parameter R114 &suned on the base.The chamfers are
not included in the measurement.
R115Parameter R115 determines the depth of the recess.
R116The value of parameter R116 determines the angleedfanks of the recess. When it is set
to “0”, a recess with axis-parallel flanks (i.ectangular form) is machined.
R117R117 defines the chamfers on the recess rim.
R118R118 defines the chamfers on the recess base Vallnes programmed for chamfers do not
produce a meaningful recess contour, then the éyeborted with the alarm 61603 “Recess form
incorrectly defined”.
R119The dwell time on the recess base to be enterBd 19 must be selected such that at least
one spindle revolution can take place during theltperiod. It is programmed to comply with an
F word (in seconds).
5. Motional Sequence
Position reached prior to beginning of the cycle:
® Any position from which each recess can be apprxhelithout risk of collision.
The cycle produces the following motional sequence:
® Approach with GO starting point cacluated intemail the cycle.
® Execute depth infeeds:

Roughing in parallel axes down to base, takingfiimig allowance into account. Tool travels

clear for chip breakage after each infeed.

® Execute width infeeds:
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Width infeeds are executed perpendicular to théhdieyeed with GO, the roughing process
for machining the depth is repeated.

The infeeds both for depth and width are distridueenly with the highest possible value.

® 7z Rough the flanks. Infeed along the recess wiltxecuted in several steps if necessary.

® 7 Finish-machine the whole contour, starting ahbiohs and working towards center of
recess base, at the feedrate programmed befoogdleecall.

6. Example

- 160 -

@100

AV

Fig 9.3-1

G55 GO X0 Z0 M3 S1000 T0O1 D01
GO0 X100

Z-50

R100=100 R101=-100 R105=1
R106=0 R107=3 R108=5
R114=70 R115=30 R116=0
R117=5R118=5 R119=1
LCYC93

GO0 X120

Z-50

R100=100 R101=-110 R105=5
R106=0 R107=3 R108=5
R114=50 R115=30 R116=13.6
R117=5 R118=5 R119=0.5
LCYC93

T01DO0O

MO5

M2

LCYC95 Stock removal cycle
1. Function
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This cycle can machine a contour, which is prograchim a subroutine, in a longitudinal or face
machining process, externally or internally, throwxisparallel stock removal.

The technology (roughing/finishing/complete machg)ican be selected. The cycle can be called
from any chosen collision-free position. A tools®Et must have been activated in the program
with the cycle call.

2. Call

LCYC95

fzh

3

3. Precondition

® The cycle requires an active G23 (diameter prograagm

® The file SGUD.DEF, which is supplied on the cyaliéskette, must be available in the
control system.

® The stock removal cycle can be called to the 3odjm level.

4. Parameters

Parameter Meaning, Value Range
R105 Machining type valuerange 1 ... 12
R106 Finishing allowance, without sign
R108 Infeed depth, without sign
R109 Infeed angle for roughing, it should be zdraee machining
R110 Contour clearance distance for roughing
R111 Feedrate for roughing
R112 Feedrate for finishing

Information

R105The machining types:

® longitudinal/facing

® internal/external

® roughing/finishing/complete machining

are defined by the parameter determining the typeachining.When longitudinal machining is

selected, the infeed always takes place in thadegkis, and vice versa.

- _ Roughing/Finishing/Complete
Value Longitudinal/Facing(P) External/Internal (A/l) o
Machining
1 L A Roughing
2 P A Roughing
3 L I Roughing
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4 P I Roughing
5 L A Finishing

6 P A Finishing
7 L I Finishing

8 P I Finishing
9 L A Complete
10 P A Complete
11 L I Complete
12 P I Complete

If any other value is programmed for the paraméier cycle is aborted and the following alarm
output 61002 “Machining type incorrectly programrhed

R106 A finishing allowance can be programmed in paramet6.

The workpiece is always rough-machined down tofthishing allowance. In this case, the
residual corner produced in the course of eachadiallel roughing process is immediately cut
away in parallel with the contour at the same titheo finishing allowance is programmed, the
workpiece is roughmachined right down to the fic@htour.

R108The maximum possible infeed depth for the rouglpiragess is entered under parameter
R108. However, the cycle itself calculates theenirinfeed depth that is applied in
rough-machining operations.

R109The infeed motion for roughing can be executecharagle which can be programmed in
parameter R109. In the face machining processdirgieimmerse is not possible, R109 must be
programmed to ZERO.

R110Parameter R110 specifies the distance by whickotblgs lifted from the contour in both
axes after each roughing operation so that it earetracted by GO.

R111The feedrate programmed under R111 applies ta#iispon which stock is removed during
roughing operations. If finishing is the only mathg type selected, then this parameter has no
meaning at all.

R112The feedrate programmed under R112 is appliedr@hing operations. If roughing is the
only machining type selected, then this paramedsro meaning at all.

Contour definition

The contour to be machined by stock removal is iamogned in a subroutine. The name of the
subroutine is transferred to the cycle via the _GMNRAvariable. The contour may consist of
straight lines and circle segments; radii and cleasnfan be inserted. The programmed circle
sections can be quarter circles as a maximum.

Undercuts may not be contained in the contoum lfiadercut element is detected, the cycle is
aborted, and the alarm 61605 “Contour incorreatirebd” is output.

The contour must always be programmed in the dinechat is traversed when finishing

according to the selected machining direction.
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Roughing

Approach cycle starting point (calculated interplallith GO in both axes simultaneously.

® Perform depth infeed with the angle programmed uRd®9 to the next roughing depth.
® Approach roughing cut point in parallel axes with &d at a federate programmed in R111.
® Travel in parallel with contour along contour +i§ining allowance up to the last roughing
cut point with G1/G2/G3 and at feedrate R111.
® Lift in each axis by the clearance (in mm) prograsdrm R110 and retract with GO.
® Repeat this sequence until the final roughing depthached.
Finishing
® Approach the cycle starting point in individual axeith GO
® Approach the contour starting point in both axesutianeously with GO.
® Finish-machine along the contour with G1/G2/G3 antthe federate programmed in R112.
® Retract to cycle starting point in both axes with G

When finishing is selected, the tool radius comp#as is automatically activated internally in

the cycle.

Starting point

The cycle automatically calculates the point atolihinachining must start. The starting point is

always approached in both axes simultaneouslyoiaghing and in individual axes for finishing.

In this case, the infeed axis approaches thersggptint first.

When complete machining is selected, the tool do¢seturn to the internally calculated starting

point after the last roughing cut

5. Example
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Fig 9.3-2

Main: LC95.MPF

G500 S500 M3 F0.4 TO1 D01 ; setting workpiece
Z2 X142 M8

_CNAME="LO1"
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R105=1 R106=1.2 R108=5 R109=7

R110=1.5R111=0.4 R112=0.25

LCYC95 ; call lcyc95

T02DO01

R105=5 R106=0

LCYC95

GO0 G90 X120

Z120 M9

M2

Subroutine LO1.SPF:

GO0 X30 22

GO01 Z-15F0.3

X50 Z-23

Z-33

G03 X60 Z-38 CR=5

GO01 X76

G02 X88 Z-50 CR=12

MO02

LCYC97 Thread cutting

1. Function

The thread cutting cycle is suitable for cuttingeemal and internal, single-start or multiple-start
threads on cylindrical and tapered bodies in te@épor longitudinal axis. Depth infeed is an
automatic function.

Whether a right-hand or left-hand thread is produsealetermined by the direction of rotation of
the spindle, which must be programmed before eptlie cycle. Feed and spindle override are not

effective in the traversing blocks containing tlireatting operations.

2. Call
LCYC97
R103 R101
R0 | |
Ii [ R109
Rl 11 w
RiDg T R4 00
Fig 9.3-3
3. Parameters
Parameter Meaning, Value Range
R100 Diameter of thread at starting point
R101 Thread starting point in longitudinal axis
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R102 Diameter at end point

R103 Thread end point in longitudinal axis
R104 Thread lead as value, without sign
R105 Definition of thread cutting method:Value rang, 2
R106 Finishing allowance, without sign
R109 Approach path, without sign
R110 Run-out path, without sign
R111 Thread depth, without sign
R112 Starting point offset, without sign
R113 Number of rough cuts, without sign
R114 Number of threads, without sign

Information

R100, R101These parameters define the thread starting poiitand Z.

R102, R103The thread end point is programmed under R102 a8 Rn the case of cylindrical
threads, one of these parameters has the sameagaRE00 or R101.

R104The thread lead is an axis-parallel value andésifipd without sign.

R105Parameter R105 defines whether the thread is mediiternally or externally.

R105 = 1: External thread

R105 = 2: Internal thread

If the parameter is set to any other value, théedgcaborted with the alarm 61002 “Machining
type incorrectly programmed”.

R106 The programmed finishing allowance is subtractechfthe specified thread depth. The
remainder is divided into rough cuts.

The finishing allowance is removed in one cut afterghing.

R109, R110Parameters R109 and R110 specifiy the internalbutated thread approach and
run-out paths. The cycle shifts the programmedistapoint forward by the approach distance.
The run-out path extends the length of the thregaihd the programmed end point.
R111Parameter R111 defines the total depth of the threa

R112An angle value can be programmed in this paraméteés.value defines the

point at which the first thread cut starts on tlewnference of the turned part,

i.e. it is a starting point offset.

Possible values for this parameter are betweerd0.00+ 359.9999 degrees.

If no starting point offset is specified, the fitestead automatically starts at the

zero-degree marking.

R113Parameter R113 determines the number of roughitsgfouthread cutting operations. The
cycle independently calculates the individual, entiinfeed depths as a function of the settings in
R105 and R111.

R114This parameter specifies the number of threadss@'hees arranged symmetrically around
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the circumference of the turned part.

4 Motional sequence

Position reached prior to beginning of cycle:

® Any position from which the programmed thread starpoint + approach path can be
approached without risk of collision.

The cycle produces the following motional sequence:

® Approach starting point at the beginning of therapph path (calculated internally in the
cycle) to cut first thread with GO.

® Infeed for rough cutting according to the infeedtmed defined under R105.

® Repeat thread cuts according to the programmed @uaflsough cuts.

® Remove the finishing allowance with G33.

°

Repeat the whole sequence for every further thread.

5.Example
-~ 80
N i
g
=]
L ¥
Fig 9.3-4

G55 G00 X0 Z0 M03 S1000 ;setting workpiece

T01 D01

GO00 X100

Z50

R100=96 R101=0 R102=100 R103=-100
R104=2 R105=1 R106=0.5
R109=15 R110=35 R111=15
R112=0 R113=7 R114=1
LCYC97 ; call cycle
MO5
M2
9.4 Arithmetic parameters R
1. Functionality
If you want an NC program in which you can vHrg values to be processed, or if you simply

needed to compute arithmetic values, then you sarRu(arithmetic) parameters. The control
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system will calculate or set the values you neednithe program is executed. An alternative
method is to input the arithmetic parameter vadliesctly. If the R parameters already have value
settings, then they can be assigned in the prograither NC addresses that have variable values.
2.Programming

RO=...

to

R249=...

(to R299=..., if there are no machining cycles)

3. Explanation

250 arithmetic parameters with the following clésation are available:

RO ... R99 - for free assignment

R100 ... R249 - transfer parameters for machinjyaies.

R250 ... R299 - internal arithmetic parameterariachining cycles.

If you do not intend to use machining cycles (seetiSn NO TAG “Machining Cycles”), then this
range of arithmetic parameters is also availablgdor use.

4. Value assignment

Example:

R0=3.5678 R1=-37.3 R2=2 R3=-7 R4=-45678.1234

You can assign an extended numerical range usipgnextial notation 10 3%...1073%) .

The value of the exponent is typed after the chara&X. Maximum number of characters: 10
(including sign and decimal point).

Value range of EX: -300 to +300.

Example:

R0=-0.1EX-5 ;Meaning: RO = -0,000 001

R1=1.874EX8 ;Meaning: R1 = 187 400 000

Note: Several assignments (including arithmetiacesgions) can be programmed in one block.
5. Assignment to other addresses

You can obtain a flexible NC program by assignirithenetic parameters or arithmetic
expressions with R parameters to other NC addregséises, arithmetic expressions or R
parameters can be assigned to any NC addresshwittxteption of addresses N, G and L.
When making assignments of this kind, type the attar “=" after the address character.
Assignments with a negative sign are also permitted

If you wish to make assignments to axis addregs@gefsal instructions), then you must do so in
a separate program block.

Example:

N10 GO X=R2 ;Assignment to X axis

6. Arithmetic operations functions

Operators/arithmetic functions must be programnsdg.uthe normal mathlematical notation.
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Processing priorities are set by means of rounckieta. Otherwise the “multiplication/division
before addition/subtraction” rule applies. Degragsspecified for trigonometric functions.
9.5 Program jumps
9.5.1 Ilabel --- Jump destination for program jumps

1. Functionality
1) Alabel or ablock number serve to mark blocks as jump destinations for @ogjumps.
Program jumps can be used to branch to the progegmmence.
2) Labels can be freely selected, but must coraimnimum of 2 and a maximum of 8 letters or
numbers, and thirst two characters must bdetters or underscores.
3) Labels that are in the block that serves aguitn@ destination arended by a colonThey are
always at the start of a block. If a block numliseslso present, the label is locasgtdr the block
number.
4) Labels must be unique within a program.

2. Programming example
N10 LABEL1: G1 X20 ; LABELL is the label, jumpestination

TR789: GO X10 Z20 ; TR789 is the label, jumptdetion
— No block number existing
N100 .. .; A block number can arap destination.
9.5.2 Unconditional program jumps
1. Functionality
NC programs process their blocks in the sequenadich they were arranged when they were
written.
The processing sequence can be changed by intrappgram jumps.
The jump destination can be a block witkalael or with ablock number. This block must be
located within the program.
The unconditional jump instruction requires a safmblock

2. Programming

GOTOF Lable ; GoTo operation
GOTOB Lable ;GoBack operation

AWL Note
GOTOF ; GoTo operation (in the direction lod tast block of the program)
GOTOB ;GoBack operation (in the directiorttod first block of the program)
Lable ; Selected string for the label (jurapél) or for the block number

9.5.3Conditional program jumps
1. Functionality
Jump conditionsare formulated after thH& instruction . If the jump conditionyalue not zerg

is satisfied, the jump takes place.
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The jump destination can be a block witkalel or with ablock number. This block must be
located within the program.
Conditional jump instructions require a separatekl Several conditional jump instructions can
be located in the same block.
By using conditional program jumps, you can alsasiderably shorten the program, if necessary.
2.Programming

IF condition GOTOFlabel ; GoTo operation (forward jum)

IF condition GOTOBIabel ; GoBack operation (reverse jump)

AWL Meaning

GOTOF Jump direction forward (in the directiortlodé last block
of the program)

GOTOB Jump direction reverse (in the directibthe first block
of the program)

Lable Selected string for the label (jump laleelfor the block
number

IF Introduction of the jump condition

Condition R parameter, arithmetic expression for formulathng
condition

3. Comparison operations

Operators Meaning
== Equal to
<> Not equal to
> Greater than
< Less than
>= Greater than or equal to
<= Less than or equal to

The comparison operations support formulating pfimp condition. Arithmetic expressions
can also be compared.
The result of comparison operations is "satisfied”not satisfied.” "Not satisfied” sets the value
to zero.

4. Programming example for comparison operators

R1>1 ;R1 greater than 1
1<R1 ;1 less than R1
R1<R2+R3 ;R1 less than R2 plus R3

R6>=SIN(R7*R7) :R6 greater than or equal to SIN(R7

9.5.4 Programming example
Task
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Approaching points on a circle segment:

Given: Starting angle: 30n R1

Circle radius: 32 mm in R2
Spacing between the positions: 1 R3

Number of points: 11 in R4
Position of the circle centerin Z: 50 mm  in R5

Position of the circle center in X: 20 mm in(R6

' \

R4 =11 (Mo. of points)

R&

Fig 9.3-5

Programming example
N10 R1=30 R2=32 R3=10 R4=11 R5=50 R6=20 ; Assigmirof the starting values
N10 MA1: GO Z=R2 *COS (R1)+R5 X=R2*SIN(R1)+R6
; Calculation and assignment to axis addresses

N30 R1=R1+R3 R4= R4-1
N40 IF R4 >0 GOTOB MA1
N50 M2
Explanation

In block N10, the starting conditions are assigttetthe corresponding arithmetic parameters.
The calculation of the coordinates in X and Z dreprocessing takes place in N20.

In block N30, R1 is incremented by the clearanageaR3, and R4 is decremented by 1. If
R4 > 0, N20 is executed again; otherwise, N50 eitt of program.
9.6 Subroutine

1. Application

Basically, there is no difference between annpaogram and a subroutine.
Frequently recurring machining sequences are staredbroutines, e.g certain contour shapes.
These subroutines are called at the appropriagitots in the main program and then executed.

One form of subroutine is theachining cycle Machining cycles contain universally valid
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machining scenarios (e.qg.: drilling, tapping, greanilling, etc.). By assigning values via included
transfer parameters, you can adapt the subroutipeur specific application.
2. Structure
The structure of a subroutine is identical to thfe main program .Like main programs,
subroutines contaill2 — end of programin the last block of the program sequence. Thisnsea
a return to the program level where the subroutiag called from.
3. End of program
The end instructioRET can also be used instead of the M2 program erfieisubroutine.
RET requires a separate block.
The RET instruction is used when G64 continuous-patde is not to be interrupted by a
return. With M2, G64 is interrupted and exact dtomitiated.

Main program Seguence
AMAINIZ3
Subroutine
MN20  L10 ;Call t
Cai
W21 ...
i N10 R1=34 ..
N20 X..Z...
MED L10 ;Call
Vy
Retumn
M2 Y
Fig 9.3-6

4. Subroutine name
The subprogram is given a unique name allowing litet selected from several subroutines. When
you create the program, the program name may bé/fselected provided the following
conventions are observed:
_ The first two characters must be letters
_ The others may be letters, digits or underscore
_ Maximum of 8 characters in total
__No dashes (see Section “Character set”)
The same rules apply as for main program names.
5. Subroutine call
Subroutines are called in a program (main or sujmara) with their names. To do this, a separate
block is required.

Example
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N10 L785 :Call of subroutine L785
N20 WELLE7 :Call of subroutine WELLE7
6. Program repetition P...
If a subroutine is to be executed several timesigtession, write the number of times it is to be
executed in the block of the call after the subirubame under theddress P A maximum of
9,999 cyclesre possible (P1 ... P9999).
Example
N10 L785 P3 ; Call of subroutine L785 , 3gmss
7. Nesting depth
It is not only possible to call subroutines in mpimgrams, but also in other subroutines. There is
a total of 4 program levels (including the maingraom level) available for programming this type
of nested call.
Note: If you are working with machining cycles, g¢e remember that these also need one of the
four program levels.
8. Information

Modal G functions can be changed in the subrouére,G90 —> G91. When returning to the
calling program, ensure that all modal functiore sat the way you need them to be.

Please make sure that the values of your arithrpat@meters used in upper program levels
are not inadvertently changed in lower programlieve

When working with SIEMENS cycles, up to 4 prograwdls are needed.
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CHAPTER 10 SINUMERIK 810/840 programme

10.1 Position
Plane selection: G17 to G19

Functionality

To assign, for examplégol radius and tool length compensationsa plane with two

axes is selected from the three axes X, Y and mifnplane, you can activate a tool radius
compensation.

For drill and cutter, the length compensation (tari is assigned to the axis standing vertically
on the selected plane (see Section 8.6 "Tool amicdoffsets”). It is also possible to use

a 3-dimensional length compensation for specisdsas

Another influence of plane selection is describéith the appropriate functions (e.g. Section
8.5 "Rounding, chamfer”).

The individual planes are also used to definedihection of rotation of the circle for the
circular interpolation CW or CCW. In the plane in which the circle is &esed, the
abscissa and the ordinate are designed and tlathalslirection of rotation of the circle.
Circles can also be traversed in a plane otherttretrof the currently active G17 to G19
plane (see Chapter 8.3 "Axis Movements”).

The following plane and axis assignments are plessib

Table 8-2 Plane and axis assignments

G function _F'Ia.ne _ uertice_:l a.:u:is_ on plam}_ o
[abscissalordinate) {length compensation axis when drilling/milling)
G17 XY z
G18 ZIX Y
G19 YiZ X
Fig 10.1—-1

Absolute / incremental dimensioning: G90, G91, ACC

Functionality

With the instructions G90/G91, the written positibdata X, Y, Z, ... are evaluated as

a coordinate point (G90) or as an axis positiomaweerse to (G91). G90/G91 applies to

all axes.

Irrespective of G90/G91, certain positional data lba specified for certain blocks in absolute/
incremental dimensions using AC/IC.

These instructions doot determine the pathby which the end points are reached,; this is
provided by a G group (GO, G1, G2 and G3... se@teh8&.3 "Axis Movements”).
Programming

G90 ; Absolute dimensioning

G91 ; Incremental dimensioning
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X=AC(...) ; Absolute dimensioning for a certain @fhere: X axis), non-modal

X=IC(...) ; Absolute dimensioning for a certain @here: X axis), non-modal

Y ok Absolute dimension v ok Incremental dimension
T P2 ’ T P2
; P3 1 o
H
f I P1 ] P
11 - x ¥ -x
i~ B I
.
- _— -

Fig 10.2-2
Absolute dimensioning G90
With absolute dimensioning, the dimensioning datars to theero of the coordinate
system currently active(workpiece or current workpiece coordinate systemmachine
coordinate system). This is dependent on whictetsfare currently active: programmable,
settable, or no offsets.
Upon program start, G90 is active &l axesand remains active until it is deselected in
a subsequent block by G91 (incremental dimensiodatg) (modally active).
Incremental dimensioning G91
With incremental dimensioning, the numerical vadfi¢he path information corresponds to
theaxis path to be traversed The leading sign indicates tlraversing direction.
G91 applies to all axes and can be deselectedubsequent block by G90 (absolute
dimensioning).
Specification with =AC(...), =IC(...)
After the end point coordinate, write an equaliggns The value must be specified in round
brackets.
Absolute dimensions are also possible for circlgeepoints using =AC(...). Otherwise, the
reference point for the circle center is the cistlrting point.
Programming example
N10 G90 X20 Z90 ; Absolute dimensioning
N20 X75 Z=IC(-32) ; X dimensioning continues todi®solute, Z incremental

dimension

N180 G91 X40 Z20 ; Switching to incremental dimensig

N190 X-12 Z=AC(17) ; X — continues to be incremédtmensioning, Z — absolute
Dimensions in metric units and inches: G71, G70, @D, G700

Functionality

If workpiece dimensions that deviate from the baggtem settings of the control are present

(inch or mm), the dimensions can be entered diréctihe program. The required conversion
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into the base system is performed by the contrstiesy.
Programming

G70 ; Inch dimension input

G71 ; Metric dimension data input

G700 ; Inch dimension data input; also for feedFate
G710 ; Metric dimension data input; also for fee¢ela
Programming example

N10 G70 X10 Z30 ; Inch dimension input

N20 X40 Z50 ; G70 continues to be active

N80 G71 X19 Z17.3 ; Metric dimesioning from here

Information

Depending on thdefault settingyou have chosen, the control system interpreigeaimetric
values as either metrar inch dimensions. Tool offsets and settable worket# including
their display are also to be understood as georattralues; this also applies to the
feedrate F in mm/min or inch/min. The default sgfttan be set via machine data.

All examples listed in this Manual are based onedric default setting.

G70 or G71 evaluates all geometric parameterdihedtly refer to thevorkpiece, either

as inches or metric units, for example:

_ Positional data X, Y, Z, ... for G0,G1,G2,G3,G3®RCT

_ Interpolation parameters I, J, K (also thread pitch

_ Circle radius CR

_ Programmable work offset (TRANS, ATRANS)

_ Polar radius RP

All remaining geometric parameters that are naaiworkpiece parameters, such as
feedrates, tool offsets, asdttablework offsets, are not affected B70/G71
G700/G710however, also affects the feedrate F (inch/mirh/ire. or mm/min, mm/rev.).
Polar coordinates, pole definition: G110, G111, G21L

Functionality

In addition to the common specification in Cartasiaordinates (X, Y, Z), the points of

a workpiece can also be specified using polar donates.

Polar coordinates are also helpful if a workpieca part of it is dimensioned from a central
point (pole) with specification of the radius ahe tangle.

Plane

The polar coordinates refer to the plane activatitldl G17 to G19.

In addition, the 3rd axis standing vertically orstplane can be specified. When doing so,
spatial specifications can be programmed as cylinderdinates.

Polar radius RP=...
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The polar radius specifies the distance of thetgoithe pole. It is stored and must only be
written in blocks in which it changes, after chantgthe pole or when switching the plane.
Polar angle AP=...

The angle is always referred to the horizontal éfisscissa) of the plane (for example, with
G17: X axis). Positive or negative angle specifaa are possible.

The polar angle remains stored and must only biéenrin blocks in which it changes, after

changing the pole or when switching the plane.

Paoint Point
v A defined by RF, AP X l defined by RF, AP

- -

Y
Y

Example G17: X7 plane Example G18: 2% plans

Fig 10.2-3
Pole definition, programming
G110 ; Pole specification, relative to the lastgpemnmed set position
(in the plane, e.g. G17: X/Y)
G111 ; Pole specification, relative to the origfrthe current
workpiece coordinate system (in the plane, e.g..&1Y)
G112 ; Pole specification, relative to the lasid/able; preserve plane
Notes
_ Pole definitions can also be performed using podardinates. This makes sense if
a pole already exists.
_If no pole is defined, the origin of the currentrkiece coordinate system will act as the
pole.
Programming example
N10 G17 ; X/Y plane
N20 G111 X17 Y36 ; Pole coordinates in current vpigke coordinate system

N80 G112 AP=45 RP=27.8 ; New pole, relative tol#s pole as a polar coordinate

N90 ... AP=12.5 RP=47.679 ; Polar coordinate
N100 ... AP=26.3 RP=7.344 Z4 ; Polar coordinate amldis (= cylinder coordinate)
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10.2 G Commands
10.2.1 Fundamental Principles of NC Programming
Program names

Each program has its own program name. When cgeatprogram, the program name can
be freely selected, observing the following rules:

_ The first two characters must be letters;

_Use only letters, digits or underscore.

__ Do not use delimiters (see Section "Character set”)

_ The decimal point must only be used for separaifche file extension.

_ Do not use more than 30 characters.

Example:FRAMES52

Program structure

Structure and contents

The NC program consists of a sequencklotks (see Table 8-1).

Each block represents a machining step.

Instructions are written in the blocks in the fasfirwords.

The last block in the execution sequence contaspeaial word for thend of program:
M2.

Table 8-1 NC program structure

Block Word Word Word ... ; Comment

Block N10 GO X20 ... ; 1. Block

Block N20 G2 Z37 ... ; 2. Block

Block N30 G91 ... ... .

Block N40 ... ... ...

Block N50 M2 ; End of program

Word structure and address

Functionality/structure

A word is a block element and mainly constitute®atrol command. The word consists of
_address character generally a letter

_and anumerical value: a sequence of digits which with certain addresaesbe added
by a sign put in front of the address, and a delgioit.

A positive sign (+) can be omitted.

Word

Address Value

Example: G1

Word

Address Value

X -20.1
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Word

Address Value

F300

Explanation: Traverse with

Linear

interpolation

Path or lilmit

position for the

X axis: —20.1 mm

Feedrate:

300 mm/min

Figure 8-1 Word structure (example)

Several address characters

A word can also contain several address lettethisncase, however, the numerical value
must be assigned via the intermediate charé&ster

Example:CR=5.23

Additionally, it is also possible to call G funati® using a symbolic name (see also Section
"List of instructions”).

Example:SCALE ; Enable scaling factor

Extended address

With the addresses

R Arithmetic parameters

H H function

I, J, K Interpolation parameters/intermediate point

the address is extended by 1 to 4 digits to olatdilgher number of addresses. In this case,
the value must be assigned using an equality sitjiisee also Section "List of instructions”).
Example:R10=6.234 H5=12.1 11=32.67

Block structure

Functionality

A block should contain all data required to exe@uteachining step.

Generally, a block consists of sevesalrds and is always completed with the
end-of-block character’LF” (Line Feed). This character is automatically geted when
pressing the line feed key or thmput key.

IN... Word1 Word2 ... Wordn ;Comment LF

End-of-block

character

only if required

is written at the end,
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delimited from the

remaining part of the block

” ”

by™”;
Space Space Space Space

Block instructions

Block number — stands in front of instructions;

only if necessary; instead of "N”, in main blocks,

the following character is used (” Colon (%)

Block skip;

only if necessary; stands in the beginning

(BLANK)

Total number of characters in a blo&id2characters

Figure 8-2 Block structure diagram

Word order

If a block contains several instructions, the failog order is recommended:

N..G.. X...Y...Z..F..S.. T..D...M... H

Note regarding block numbers

First select the block numbers in steps of 5 ofTHlis, you can later insert

Note regarding block numbers

First select the block numbers in steps of 5 ofTHlis, you can later insert blocks and
nevertheless observe the ascending order of blacibars.

Block skip

Blocks of a program, which are to be executed ritit @ach program run, can bearked

by a slasHi in front of the block number. The block skip opematitself is activated either via
operation (Program control: "SKP”) or via the PLC (signal)id also possible to skip

a whole program section by skipping several blagiag the "/ ”.

If block skip is active during the program execatiall blocks marked with 7 are skipped.
All instructions contained in the blocks concermélinot be considered. The program is
continued with the next block without marking.

Comment, remark

The instructions in the blocks of a program camXmained using comments (remarks). A
comment is started with the character ” ; ” andsanidh the end—of-block chracter.
Comments are displayed in the current block disptayether with the remaining contents of
the block.

Messages

Messages are programmed in a separate block. Aagessdisplayed in a special field

and remains active until a block with a new messagaecuted or until the end of the program

is reached. Max65 characters of a text message can be displayed.
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A message without message text will delete anyiposynessage.
MSG ("THIS IS THE MESSAGE TEXT")

Programming example

N10 ;G&S company, order no. 12A71

N20 ;Pump part 17, drawing no.: 123 677

N30 ;Program created by H. Adam, Dept. TV 4

N40 MSG("BLANK ROUGHING")

:50 G17 G54 G94 F470 S20 D2 M3 ;Main block

N60 GO G90 X100 Y200

N70 G1 Y185.6

N80 X112

/N90 X118 Y180 ;Block can be skipped

N100 X118 Y120

N110 GO G90 X200

N120 M2 ;End of program

Character set

The following characters are used for programmihgy are interpreted in accordance with
the relevant definitions.

Letters, digits
ABCDEFG,HIIJKLMNO,,P®STUVWXY,Z
0,1,2,3,4,56,7,8,9

No distinction is made between upper and lower ttteys.
Printable special characters

( Round left bracket ” Inverted commas

) Round right bracket _ Underscore (belonging tiefg

[ Square left bracket . Decimal point

] Square right bracket , Comma, delimiter

< Less than ; Start of comment

> Greater than % Reserved; do not use

: Main block, end of label & Reserved; do not use

= Assignment; subset of euqality ' Reserved; dousat

/ Division; block skip $ System-internal variabtientifier

* Multiplication ? Reserved; do not use

+ Addition; plus sign ! Reserved; do not use

— Subtraction; minus sign

Non—printable special characters

LF Line Feed (end-of-block character)

Blank Delimiter between words; blank
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Tabulator Reserved; do not use

Overview of the instructions

Address Meaning Value assignment Information Programming
o Toal offset number 0... 9, only integer, no Contains offset data for a certain tool T... ; D0—= offset | D...
sign values=10
max. 3 D numbers per tool
F Feedrate 0.007 ... 99 983,999 Path velocity of a tool/workpiece; F..
unit: mm/min or mm/revolution
depending on G4 or G953
F Dwell time 0.007 ... 99 983,999 Dwell time in seconds G4F.. ;separate block
n block with G4
G G function Only integer, specified va- | The G functions are divided into G groups. Onlyone G | G...
[preparatery function) lues function of a group can be programmed in a block. or symbolic name, e.g.:
A G function can be either modal (until it iz canceled CIF
by another function of the same group) or only sffec-
tive for the block in which it is programmed non-modal.
G group:
G0 Linear interpolation at rapid traverse rate : Motion commands GOX.Y.Z. ; Canesian
using polar coordinates:
GO AF=... AP=_.
or with additional axis:
GOAP=_RP=_7 =g with G17, 7 axis
G1* Linear interpolation at fesdrate (type of interpolation) G1X. Y. Z.F.
'With polar coordinates:
&1 AP=_. RP=_.F.
or with additional axis:
G1AP=..RP=.Z.F. ;eg:with&17, Zaxs
G2 Circular interpolation CW modally effective ; Center and end points
; Radius and end point
{in conjunction with a 3rd axis and TURM=... also helix ; Aperturs angle and center
nterpolation — see alse TURN )
; Aperturs angle and end point
in polar coordinates:
G2 AP=.. RP=_F.
or with additional axis:
GZAP=.. RP=..Z.F. cegowith G17, Z axis
G3 Circular interpolation CCOW G3 ... ;otherwise, as with G2
{in conjunction with a 3rd axis and TURM=... also helix
nterpolation — see alse TURN )
CIF Circular interpolation via intermediate point CIPX. Y. Z.1=. Kl=..F
cT Circular interpolation; tangential fransition N10
N20CTX..¥Y... F.. Circle, tangential transition to the
previous path sagment
G332 Thread cutting, tapping with constant lzad S.. M. spindle speed, direction
GIZ. K. Tapping with compensation
chuck, e.g.in e Z axis
G331 Thread interpolation N10 SPOS= Pasition-controlled spindle
N20 G321 Z... K. 5.. ;Tapping without compensation
chuck, e.g. in the Z axis
:RH or LH thread is specified via the arithmetic sign of the
lead (2.9 K+): +:aswith M2
- as with M4
G3az Thread interpolation — retraction G2 2. K. ;rigid tapping (without compen-
sation chuck, £.g. along the Z
axis, retraction motion
; Sign of the lead as with G331
G4 Dwiell time 2: Special motions G4 F... ;separate block, F: Time in seconds
-mod or
nen-mesa G485 ;separate block, 5: in spindle revolutions
GE3 Tapping with compensaton chuck GEIZ.. F.5. M.
GT4 Reference point approach G74X1=0¥1=0Z1=0 separate block
(machine axis identifier!)
GT5 Fixed-point approach G75X1=0¥1=0Z1=0 ;separate block
(machine axis identifier)
G147 ‘Smooth approach and retraction along a straight line 3147 G471 DISR=.. DISCL=... FAD=. F.. X..Y._Z._
G148 Smooth approach and retraction along a straight line G148 G40 DISR=... DISCL=...FAD=.. F.. X_.. Y. Z_.
G247 Smooth approach and retraction with a gquarter G247 G41 DISR=... DISCL=... FAD=.F.. ¥_.. Y. Z._.
G248 ‘Smooth approach and retraction with a quarter 3248 G40 DISR=... DISCL=... FAD=.. F.. X..Y._Z._
G347 Smooth approach and retraction with a semicircle G347 G41 DISR=... DISCL=...FAD=..F.. X_.. Y. Z_.
G348 Smooth approach and retraction with a semicircle 3348 G40 DISR=... DISCL=... FAD=.F.. X Y. Z._.
TRANS Programmable offset 3: Writs memory TRANS X Y. Z. separats block
ROT programmakble rotation ROT RPL= ;rofation in the current plans
non-moda G17 ... G198, separate block
SCALE Programmable scaling factor SCALEX . Y. Z. scaling factor in the direction of
the specified axis,
separate block
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MIRROR | Programmable mirraring MIRRCR X0 ‘Coordinate axis whose
direction is changed;
separate block

ATRANS | Additive programmable offset ATRANS .. Separate block

AROT Additive programmakble rotation ARCT RPL=... ;Add. rotation in the cursnt

plane G17 ... G19,
separate block

ASCALE | Additive programmable scaling factor ASCALEX...Y. Z. ; Sealing factor in the direction
of the specified axis,
separate block

AMIRROR | additive programmable miraning AMIRROR X0 ;Coordinate axis whose
direction is changed;
separate block

G25 Lower spindle speed limitation G25S... ;Separate block

ar
lower working area limitation G25 XY .. Z.. +Separate block
G268 Upper spindle speed limitation G26S... ;Separate block
or
upper working area limitation GREX..Y . Z.. ‘Separate block
G110 Pale specification, GIOX.. Y. ;Pole specification, Cartesian,
relative to the last programmed set position £.0. With G17
G110 RP=... AP=... \pale specification, polar
separate block
G111 Pale specification, G111 XY ;Pole specification, Cartesian,
relative to the origin of the current workpisce coordi- £.0. With G17
nate system G111 AP=... AP=_. ;pole specification, polar
separate block

G112 Pale specification, G2 Y. ;Pole specification, Cartesian,

relative to the POLElast valid €.0.; With G17
G112 RP=... AP=... ‘pole specification, polar
separate block

G17 = K plane 6: Plang szlection G17 .. Vertical axis on this

G18 Z¥ plane modally effective plane iz tool length

G189 Y/Z plane offsat axis

G40 * Tool radius compensation OFF 7: Tool radius compensation

GH Tool radius compensation lefi of the contour modally efiective

G42 Tool radius compensation right of the contour

G500 * Setable work offset OFF 8: Settable work offset

G54 1st settable work offsst modally effective

G55 2nd settable work offset

G56 3rd setable work offsst

GET 4th settable work offset

G5E Sth settable work offset

G52 6th settable work offset

G533 MNon-medal skipping of the settable work offset 9: Skipping of the settable work offsat

non-madal
G153 MNon-medal skipping of the settable work offset inclu-
ding baze frame

GED Exact stop 10: Approach behavior

GE4 Continuous-path control mode modally effective

G9 Non-moedal exact stop 11: Non-modal exact stop

non-madal

GE01 * Exact stop window, fine, with G80, G2 12: Exact stop window

GE02 Exact stop window, coarss, with G60, G9 modally effective

G70 Inch dimensicn input 13: Inch / metr.dimension input

G7 ™ Metric dimension data input modally effective

GTO0 Inch dimension data input; also for feedrate F

G710 Metric dimension data input; also for feedrate F

G0 * Absolute dimension data input 14: Absolute [ incremental dimension

G911 Incremental dimension data input modally effective

G294~ Feed F in mm/min 15: Feedrate / spindie

G895 Feedrate F in mmyspindle revolutions modally effective

CFC= Feedrate with circle ON 16: Feedrate override

CFTCF | Feedrate overrde OFF modally effective

G450 * Transition circle 18: Behavior at corners when working with tool radius

G451 Paint of intersection modally effective

BRISK * | Jerking path acceleration 21: Acceleration profile

SOFT Jerk-limited path acceleration modally effective
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Address Meaning Value Assignment Information Programming
= ™ function = 0.0000001 Valle transter to the PLC, HO= EE
9999 9993 | meaning defined by the machine manufacturer
Hi= (8 decimals) or with e.g.. H7=23.458
through specification of an
H3999=
10#+300)
I nterpolation parameters +0.001 ... 99999 959 Belongs to the X axis; meaning dependent on G2,G3 See G2, G3, G233, G321 and G332
Thread: —= circle center or
0.001 ... 2000.000 G33, 3331, G332 — thread lzad
J nterpolation parameters =+0.001 .. 99999 959 Belongs to the Y axis; otherwise, as with | See G2, G3, G33, G331 and G332
Thread:
0.001 ... 2000.000
K nterpolation parameters =+0.001 ... 99999953 Belongs to the Z axis; otherwise, as with | See G2, G3, G33, G331 and G332
Thread:
0.001 ... 2000.000
= ntermediate point for cir- 0.001 ... 99599 999 Belongs to the X axis; specification for circular interpo- | See CIP
cular interpolation lation with CIP
Ji= ntermediate point for cir- [ 4=0.001 ... 99599.939 Belongs to the Y axis; specification for circular interpo- | See CIP
cular interpolation lation with CIP
Ki= ntermediate point for cir- | 40,001 ... 99 989,953 Belongs to the Z axis; specification for circular interpo- | See CIP
cular interpolation lation with CIP
L Subrouting; name and call | 7 decimals; It is also possible to use L1 ..19999999, Instead ofa | L7871 separate block
nieger only, no sign free name; thus, the subroutine will be called in a se-
parate block.
Please cbhserve: L0001 is not always equalto L1,
The name “LLE is reserved for the tool change sub-
routing.
M Miscellansous function Q.. Far example, for initiating switching actions, M...
nieger only, no sign such as “Coolant N, max. 5§ M functions per block
Mo Frogrammed stop The machining is stopped at the end of a block contai-
ning MO; to continue, press NC START.
M1 Optional stop As with MO, but the stop is only performed if a special
signal (Program control: "M017) is present.
Mz End of program Can be found in the last block of the processing se-
quence
a0 - Resenved; do not use
M17 - Reserved; do not use
M2 Spindle CW rottion
M4 Spindle CCW rotation
Address Meaning Value Assignment Information Programming
POT() Square A12=POT(R13)
ABS() Amount ABE=ABS(A3)
TRUNC(} nteger partion A10=TRUMNC{R11}
LMY Matural legarithm A12=LN(R3)
EXP() Expanential function A13=EXF(A1)
RET End of subroutine Used instead of M2 — to maintain the continucus-path AET ;zeparate block
control mode
5 Spindle speed 0.001 ... 99 999.939 Unit of measurement of the spindle rp.m. 5.
=3 Dwell ime 0.001 ... 99 599.959 Dwell time in spindle revolutions G45.. \separaie block
in block with G4
T Tool number 32000 The tool change can be performed either directly using | T.
nteger only, no sign the T command or only with M8. This can be set in the
maching data.
x Axs =4=0.001 ... 99 599.993 G command ..
Y Axis =+0.001 ... 99 599 059 G command Y.
Z Hods +0.001 ... 99 599 959 G command Z.
AC Absalute coordinats - The dimension can be specified for the end orcenter | N10/G91 X10 Z=AC(20) ;X - incremental dimension,
point of a cerain axis, irespective of G31. Z — absolute
ACClaxis] | Percentage path accele- 1 ... 200, integer Acceleration override for an axis or spindle; specified N10 ACC[]=80 Jfor the X awis: 80%
ration override as a percentage MN20 ACC[S]=50 Jfor the spindle: 50%
ACP Absolute coordinate; ap- |- It is also possible to specify the dimensions for the end | N10 A=ACP{45.3) Approach absolute position of the
proach position in the po- point of a rotary axis with ACP (...} irespective of A axis in the positive direction
sitive direction GB0/G91; also applies to spindle positioning N20 SPOS=ACP(33.1) ;Position spindle
{for ratary axis, spindle)
ACN Absolute coordinate; ap- - Itis also possible to specify the dimensions for the end | N10 A=ACN{43.3) Approach absolute position of the
proach position in the ne- point of a rotary axis with ACM(..) irespective of A axigin
gative direction GB0/E91; also applies to spindle positioning the negative direction
{for rotary axis, spindle) M20 SPOS=ACP(23.1) ;Position spindle
ANG Angle for the specification | £0.00001 ... 359.95999 Specified in degrees; N10G1 GI7TX.. Y.
of a straight line for the one possibility of specifying a straight line when using | N11 X ANG=...
contour definition G0 or G1 i only one end-point coordinate of the plane | or contour aver several blocks:
is known or N10G1 GI7TX... Y.
if the complete end point is known with contour ranging | N11 ANG=...
over several blocks N12 X
AP Polar angle 0 ... 435999993 Specified in degrees, traversing in polar coordinates, see GO, G1,G2, G2
definition of the pole; in addition: RP — polar radius G110, G111, G112
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Address Meaning Value Assignment Information Programming
SLOT2 Milling a circumferential slot MN105LOT2(...) separate block
POCKET2 | Square pocket MN10 POCKET3(...) ;separate block
POCKET4 | Circular pocket MN10 POCKET4(...) separate block
CYCLET1 | Face milling N10 CYCLET1(...) separate block
CYCLE7T2 | Contour milling N10 CYCLET2(...) separate block
LOMNG- Leng hole MN10 LONGHOLE(...) ;separate block
HOLE
DC Absolute coordinats; - Itis also possible to specify the dimensions for the end | N10 A=DC{45.3) ;Approach absoluts position of the
approach position directly point of a rotary axis with DC(.) irespectve of A axis directly
{for rotary axis, spindls) G20/E91; also applies to spindle positioning MN20 SPOS=DC(32.1) ; Position spindle
DEF Definition instruction Defining a local user variable of the type DEF INT VARI1=24, VARI2 ; 2 variables of the type INT
BOOL, CHAR, INT, REAL, STRING[N] ; the name is defined by the
directly at the beginning of the program user
DEF STRING[12] VARS3="HELLD" ;max. 12 characters
DISCL Approach [ retraction di- | — Safety clearance for switching the speed for the infeed | See with G147, G148, G247, G248 | G347, G348
stance of the infeed mo- Movement;
vement to the machining please observe: G340, G341
plane (SAR)
DISR Approachiretraction di- - G147/G148: Distance of the cutter edge from the star- | See with G147, G148, G247, G248 | G347, G348
stance or approach/re- ting ar end point of the contour
traction radius (SAR) G247, G347/G248, Ga48:
Radius of the tool center paint path
FAD nfeed speed - The speed acts after reaching the safety clearance See with G147, G148, G247, G248 , G347, G348
{SAR) during infeed
Flease observe: G340, G341
FRC Mon-modal feedrate for 0, =0 In case FRC=0: Feedrate Fwil act For the unit, see F and G54, G35
chamfer/raunding for chamferrounding, see CHF, CHR, RND
FRCM Modal feedrate for cham- |0, =0 In case FRCM=0: Feedrate Fwill act For the unit, ses F and G%4, G335
fer/rounding for rounding/madal rounding, see AND, RNDM
FXS Travel to fixed stop =1: Selection Axis: Use the machine identifier N20 G1 X10 Z25 FXS[Z1]=1 FXST[Z1]=12.2 FXSWI[Z1]=2
[axis] =0: Deselection F..
FXST Clamping torque, =00..1000 in %, max. 100% from the max. worgque of the drive, N30 FXSTZ11=12.3
[axis] travel 1o fixed stop axis: Use the maching identifier
FXSW Monitoring window, =00 Unit of measurement mm or degrees, axis-specific, N40 FXSWZ1]=2.4
[axis] travel to fixed stop auis: Use the machine identifier
GOTOB GoBack instruction - A GoTo operation is performed to a block marked by 2 | N10 LABELT: ..
label; the jump destination is in the direction of the pro- | ..
Address Meaning Value Assignment Information Programming
OFFN Groove width with TRA- - Cnly effective with the tool radius compensation G4, | N10O F\I=1 24
CYL, otherwise specifica- G42 active
tion of stock allowance
RND Rounding 0.010 ... 99 599.999 Inserts a rounding with the specified radius valus tan- | N10 X Y... RND=4.5
gentially between two contour blocks: N1 XY
special feedrate FRC= ... possible
RANDM Maodal rounding 0.010 ... 99599.955 — Inserts roundings with the specified radius value MN10 ¥ ¥... RNDM=.7.3 madal rounding ON
tangentially at the following contour comers; N11 XY
special feedrate possible: FRCM= ... -
i} — Modal rounding OFF N100 RNDM=.0 madal rounding OFF
RF Polar radius 0.001 ... 99 599.999 Traversing in polar coordinates, definition of the pole see GO, G1, G2; G2
in addition: AP — polar angle G110, G111, G112
RPL Angle of rotation with 4-0.00001 ... 359.99%3 Specification in degrees; angls for a programmable see AOT, ARCT
AOT, ARCT rotation in the current plans G17 to G19
SET(.,.) | Setvalues forthe SET. Various values, from the specified element
variable fields up to: according to the number of values DEF REAL VARZ[12]=REP{4.5) ;all elements value 4.5
REF{) REP: the same value, from the specified element up to | NTOR10=SET(1.1,234.4) ;R10=1.1,A11=2.3, R4=44
the end of the field
SF Thread stariing point 0.001 _.. 359.539 Specified in degrees; the thread commencement point | See G33
when using G33 with 333 iz offset by the specified valus (not relsvant
for tapping)
SPI{n) convens the spindle num- n=1orn=2
ber n into axis identfier axis identifier: e.g. “SP1" or °C*
SFOS Spindle position 0.0000 ... 352.9999 specified in degrees; e spindle stops ar the specified | N10 SPOS=....
position (to achisve this, the spindle must provide the N10 SPOS=ACFI...)
If specified incrementally | appropriate technical prerequisites: position control) N10 SPOS=ACN(...)
(Ic): N10 SPOS=IC(.)
=4-0.001 ... 99 599.999 N10 SPOS=DCI{...)
STOPFIFD | Stops the fast machining |- Special function; STOPFIFO :separate block, start of filling
step filling of the buffer memaory until STARTFIFO, “Buffer N10X...
memory full” or “End of program” is detected. N20 X
START- Start of fast machining - Special function; N30 X
FIFO step the buffer memory is filled at the same time. STAATFIFD ;separate block, end of filling
STOPRE Preprocessing stop - Special function; the next block is only decoded if the STOPRE separate block
block before STOPRE is completed.
TAMG(Fo, | Tangential control, - Fa: Mame of the following axis) TANG(C.X.Y) ; separate block
Lel,Le2..) | definition Le1: Mamg of master axs 1
Le2: Mamg of master axis 2
Furner parametars optional TANG(C,X,Y,1"W","F") ; Max. number of parameters
This function is only available for the SINUMERIK
802Dsl pro.
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Address Meaning Value Assignment Information Programming
TANGON | Activate - Fao: Mame of following axis (rotary axis) TANGON(C) ; Separate block
{Fo,.) tangential control

Thiz function is only available for the SINUMERIK TANGON(C,angle,dist, angletol)
802Dsl pro. ; Max. number of parameters
TANGOF Deactivate - Fo: Mame of following awis (rotary axis) TANGOF(C) ; separate block
(Fa) tangential control This function is only available for the SINUMERIK
8020sl pro.
TANGDEL | Tangential contral, - Fao: Mame of following axis (rotary axis) TANGDELIC) ; separate block
({Fo) delets definition Thiz function iz only available for the SINUMERIK
802Dsl pro.
TLIFT(Fo) | Tangential control, - Fo: Name of following axis (rotary axis) TLIFTIC) ; separate block
insert intermediate block Thizs function is only available for the SINUMERIK

802Dsl pro.

TRACYL{d) | Milling of the face end d:1.000 ... 99999999 Kinematic ransformasion TRACYLI: ; separate block
: Cylinder diameter: 20.4 mm
TRACYL(20.4.1) also possible
TRAFOOF | Deactivate TRACYL - Disables all kinematic transformations TRAFOOF : separate block
TURM Mumber of additional 0..999 in conjunction with circular interpolation G2/G2 in a N10 G0 G17 X20¥5 23
circle passes with helx in- plans G17 to G19 and infeed motion of the axs stan- N20 G1Z-5F50
terpolation ding vertically on the plane N30 G3 X20 ¥3 Z-20 10 J7.5 TURN=2

vintom:l, 3 full circles

10.2.2 Positional data

» Linear interpolation with rapid traverse: GOO

Functionality

The rapid traverse movement GO is used for rapgitipaing of the tool, but not fafirect
workpiece machining

All the axes can be traversed simultaneously — stnagéght path.

For each axis, the maximum speed (rapid travess#gfined in machine data. If only one
axis traverses, it uses its rapid traverse. If twthree axes are traversed simultaneously,
the path velocity (e.g. the resulting velocityte tool tip) must be selected such that the
maximum possible path velocitywith consideration of all axes involved results.

A programmed feedrate (F word) has no meaning @r@&2/G3 remains active until
canceled by another instruction from this G gragp,(G1, G3, ...).

GO X... Y... Z... ; Cartesian coordinates

GO AP=... RP=... ; Polar coordinates

GO AP=... RP=... Z... ; Cylinder coordinates (3-diraional)

Fig 10.2-4
Programming
GO X... Y... Z... ; Cartesian coordinates
GO AP=... RP=... ; Polar coordinates
GO AP=... RP=... Z... ; Cylinder coordinates (3-diraional)

172



@operation manual SINUMERIK 810/840D handle

Note: Another option for linear programming is dable with the angle specification

Y A |-.-|2-.
)" —
" 40 |
: P1 |
2 ¥ |
[ |
2 /\pg [
L1 : —
, 20 . ¥ 10 T bd
. 40 . . 15,]

Fig 10.2-5
Programming example

N10 GO X100 Y150 Z65 ; Cartesian coordinate

N50 GO RP=16.78 AP=45 ; Polar coordinate
Information

Another group of G functions exists for movementht position (see Section 8.3.16
"Exact stop / continuous-path control mode: G604 (.6
For G60 exact stop, a window with various precisialues can be selected with another

G group. For exact stop, an alternative instructiith non-modal effectiveness exists: G9.
You should consider these options for adaptatioroto positioning tasks.

Fig 10.2-6
Linear interpolation with feedrate: G1
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Functionality

The tool moves from the starting point to the eathpalong a straight path. Tipath
velocity is determined by the programmEdvord.

All axes can be traversed simultaneously.

G2/G3 remains active until canceled by anotheruetibn from this G group (GO, G2, G3,
)

Programming

G1 X...Y... Z... F... ; Cartesian coordinates

G1 AP=... RP=... F... ; Polar coordinates

G1 AP=... RP=... Z... F... ; Cylinder coordinat@sd{mensional)

Note: Another option for linear programming is dable with the angle specification

ANG-=... (see Section 8.5.2 "Blueprint programming”)

YA

______ @ -

5 X
Fig10.2-7

Programming example
NO5 GO G90 X40 Y48 Z2 S500 M3 ; Tools traversesapid traverse to P1,
3 axes simultaneously,
spindle speed = 500 r.p.m., CW rotation
N10 G1 Z-12 F100 ; Infeed to Z-12, feedrate 100 mmim/
N15 X20 Y18 Z-10 ; Tool traverses along a straljte in the space
to P2
N20 GO Z100 ; Traversing at rapid traverse
N25 X-20 Y80
N30 M2 ; End of program
To machine a workpiece, spindle speed S ... ardtithtn M3/M4 are required (see Section
"Spindle movement”).
Circular interpolation: G2, G3
Functionality
The tool moves from the starting point to the eathpalong a circular path. The direction is
determined by the G function:
G2;CW
G3;CCw
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Fig10.2-8

The description of the desired circle can be givevarious ways:

52/G3 and center point parameter (+end point):| G2/G3 and radius parameter (+end point):

T T
" End point X, ¥ 1 End point X, ¥

eE G2X.Y.L.I. ez G2X.Y.CR=..

T~ Circle radius CR

Starting point 3, Y Center point I, J Starting point X, Y
= =
52/G3 and specification of aperture angle G2/G3 and specification of aperture (+end point):
Y‘. {+center point): End point X, Y
>
eg GZAR=_ L. T. / | ep GZAR= X Y.
/T
Angle R ' | e R
Starting point 3, ¥ Center point I, J int
= el

Programming

G2/G3 X... Y... l... J...; Center and end points

G2/G3 CR=... X... Y... ; Circle radius and end poin

G2/G3 AR=... I... J... ; Aperture angle and ceptant

G2/G3 AR=... X... Y...; Aperture angle and endnpoi

G2/G3 AP=... RP =... ; Polar coordinates, circlauad the pole

Note

Further possibilities for circle programming resaim:

CT — circle with tangential connection and

CIP — circle via intermediate point (see next aad).

Input tolerances for the circle

Circles are only accepted by the control systerh witertain dimensional tolerance.
The circle radius at the starting and end poirgascampared here. If the difference is within

the tolerance, the center point is exactly setiiratily. Otherwise, an alarm message is
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issued.

The tolerance value can be set via machine dagd'&art-up Guide” 802Dsl).

Information

Full circles in a block are only possible if the center poind &#me end point are specified.
For circles with radius specification, the arithioetign of CR =... is used to select the
correct circle. It is possible to program 2 circlgth the same starting and end points,

as well as with the same radius and the same idinedthe negative sign in front of

CR =... determines the circle whose circle segmentdatgr than a semi-circle; otherwise,
the circle with the circle segment is less thaeaural to the semi-circle and determined as

follows:

‘f‘. Circle larger than semicircle

MP1 — center point of circle 1
MP2Z — center point of circle 2

Fig10.2-10

Programming example: Definition of center point andend point

A
Starting peint End point
] i /
J“, : C@nt.r;-r point ':
[ ' '
- .
=+
o " 1. -
i
[
.-_\_\' .—h-
¥ ¥y
. @ - > X
. 40 »
- 50 -
Figl0.2-11

N5 G90 X30 Y40 ; Circle starting point for N10
N10 G2 X50 Y40 110 J-7 ; End point and center point
Note: Center point values refer to the circle startingflo

Programming example: End point and radius specificdon
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YA

Starting point End point

*| (Center point 7’

40

30

|-rf---\\'
—& » X

50

Y

=]

Fig10.2-12
N5 G90 X30 Y40 ; Circle starting point for N10
N10 G2 X50 Y40 CR=12.207 ; End point and radius
Note: With a negative leading sign for the value with GR= a circular segment larger than
a semi-circle is selected.
Helix interpolation: G2/G3, TURN
Functionality
With helix interpolation, two movements are ovatlai
— circular movement in plane G17 or G18 or G19
— linear movement of the axis standing verticatiytiois plane.
The number of additional full-circle passes is pangmed with TURN=. These are added to
the actual circle programming.
The helix interpolation can preferably be usedtffier milling of threads or of lubricating
grooves in cylinders.
Programming
G2/G3 X... Y... ... J... TURN =... ; Center andigvints
G2/G3 CR = ... X... Y... TURN =... ; Circle radiaad end point
G2/G3 AR = ... I... J... TURN =... ; Aperture angled center point
G2/G3 AR = ... X... Y... TURN =... ; Aperture anglad end point
G2/G3 AP =... RP =... TURN =... ; Polar coordinatasle around the pole

¥ o P £ 5
t.#'--“\‘ (;E.——u.\‘ (:E..--u.,
-!‘ 1 ¥ ‘hl L3
5-.‘ ; \ i :
i 03 NGl . SR

F]
] #
]
- -
i
—

i
Fig10.2-13

Programming example
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N10 G17 ; X/Y plane, Z standing vertically on it
N20..Z ...

N30 G1 X0 Y50 F300 ; Approach starting point
N40 G3 X0 Y0 Z33 10 J-25 TURN= 3 ; Helix

Thread cutting with constant lead: G33

Functionality

This requires a spindle with position measuringesys

The function G33 can be used to machine threadsamitstant lead of the following type:
If an appropriate tool is used, tapping with comgadimg chuck is possible.

The compensating chuck compensates the resultthgdifferences to a certain limited
degree.

The drilling depth is specified by specifying orfdle axes X, Y or Z; the spindle lead is
specified via the relevant |, J or K.

G33 remains active until canceled by another iestsa from this G group (GO, G1, G2, G3,
)

Right-hand or left-hand threads

Right-hand or left-hand threads are set with thatian direction of the spindle (M3 right
(CW), M4 left (CCW) — see Section 8.4 "Spindle mamant”). To this end, the speed must
be programmed under the address S or an approppegel must be set.

Remark:

A complete cycle of tapping with compensating chiscgBrovided by the standard cycle
CYCLE840.

AN
@

Figl10.2-14
Programming example
metric thread 5,
pitch as per table: 0.8 mm/rev., tap hole alreadynachined:
N10 G54 GO G90 X10 Y10 Z5 S600 M3 ; Approach starfpoint, spindle rotation CW
N20 G33 Z-25 K0.8 ; Tapping, end point —25 mm
N40 Z5 K0.8 M4 ; Retraction, spindle rotation CCW
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N50 GO X...Y... Z...

Axis velocity

With G33 threads, the velocity of the axis for theead lengths is determined on the basis
of the spindle speed and the thread pitch.f€bdrate F is not relevant It is, however,
stored. However, the maximum axis velocity (rapévérse) defined in the machine data can
not be exceeded. This will result in an alarm.

Information

Important

_ The spindle speed override switch should remaimamnged for thread machining.

_ The feedrate override switch has no meaning inioisk.

Tapping with compensating chuck: G63

Functionality

G63 can be used for tapping with compensating chlic& programmed feedrate F must
match with the spindle speed S (programmed undeadldress "S” or specified speed) and
with the thread pitch of the drill:

F [mm/min] = S [r.p.m.] x thread pitch [mm/rev.]

The compensating chuck compensates the resultthgdifferences to a certain limited
degree.

The drill is retracted using G63, too, but with #pndle rotating in the opposite direction M3
—<—> M4,

G63 is non-modal. In the block after G63, the prasiG command of the "Interpolation
type” group (GO, G1,G2, ...) is active again.

Right-hand or left-hand threads

Right-hand or left-hand threads are set with thatian direction of the spindle (M3 right
(CW), M4 left (CCW) — see Section 8.4 "Spindle maent”).

Remark:

The standard cycle CYCLE840 provides a completpitapcycle with compensating chuck
(but with G33 and the relevant prerequisites).

Programming example

metric thread 5,

pitch as per table: 0.8 mm/rev., tap hole alreadynachined:

N10 G54 GO G90 X10 Y10 Z5 S600 M3 ; Approach starfioint, spindle rotation CW
N20 G63 Z-25 F480 ; Tapping, end point —25 mm

N40 G63 Z5 M4 ; Retraction, spindle rotation CCW

N50 X... Y... Z...

Fixed point approach: G75

Functionality

By using G75, a fixed point on the machine, e.gl thhange point, can be approached.
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The position is stored permanently in the machaia dor all axes. No offset is effective.
The speed of each axis is its rapid traverse.

G75 requires a separate block and is non-modalnfdahine axis identifier must be
programmed!

In the block after G75, the previous G commandefinterpolation type” group (GO,
G1,G2, ...) is active again.

Programming example

N10G75X1=0Y1=021=0

Remark: The programmed position values for X1, ady(value, here = 0) are ignored, but
must still be written.

Reference point approach: G74

Functionality

The reference point can be approached in the N@ranowith G74. The direction and
speed of each axis are stored in machine data.

G74 requires a separate block and is non-modalnfdahine axis identifier must be
programmed!

In the block after G74, the previous G commandefinterpolation type” group (GO,
G1,G2, ...) is active again.

Programming example

N10G74X1=0Y1=0Z21=0

Remark: The programmed position values for X1, ady(value, here = 0) are ignored, but
must still be written.

Unit of measure for F with G94, G95

The dimension unit for the F word is determined®functions:

_ G94F as the feedrate inm/min

__ G95F as the feedrate imm/rev. of the spindle

(only meaningful when the spindle is running)

Remark

This unit of measure applies to metric dimensidwzording to Section "Metric and inch
dimensioning”, settings with inch dimensioning algo possible.

Programming example

N10 G94 F310 ; Feedrate in mm/min

N110 S200 M3 ; Spindle rotation

N120 G95 F15.5 ; Feedrate in mm/rev.

Remark: Write a new F word if you change G94 — G95.
Exact stop / continuous-path control mode: G9, G6@;64

Functionality
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G functions are provided for optimum adaptatiodiféerent requirements to set the traversing
behavior at the block borders and for block adwagdexample: For example, you

would like to quickly position with the axes or yawuld like to machine path contours over
multiple blocks.

Programming

G60 ; Exact stop — modal

G64 ; Continuous-path control mode

G9 ; Exact stop — non-modal

G601 ; Exact stop window fine

G602 ; Exact stop window coarse

Exact stop G60, G9

If the exact stop function (G60 or G9) is activee telocity for reaching the exact end position
at the end of a block is decelerated to zero.

Another modal G group can be used here to set Wheemaversing movement of this block
is considered ended and the next block is started.

_ G601 ; Exact stop window fine

Block advance takes place when all axes have rdablke’Exact stop window fine”

(value in the machine data).

_ G602 ; Exact stop window coarse

Block advance takes place when all axes have rdablke’Exact stop window coarse”

The selection of the exact stop window has a diganif influence on the total time if many

positioning operations are executed. Fine adjustsmeaguire more time.

Y Block advancing enable
for “coarse™ [ for "fine’ G602 (coarse)

L ]
v

Fig10.2-15
Programming example
N5 G602 ; Exact stop window coarse
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N10 GO G60 X... ; Exact stop modal
N20 X... Y... ; G60 remains active

N50 G1 G601 ... ; Exact stop window fine
N80 G64 X... ; Switching to continuous-path contraide

N100 GO G9 X... ; Exact stop is only effective fois block

N111 ... ; Continuous-path control mode again

Remark: The G9 command only generates exact stahddlock in which it is
programmed; G60, however, is effective until it@celed by G64.

Continuous-path control mode G64

The objective of the continuous-path control ma®iavoid deceleration at the block
boundaries and to swit¢b the next blockwith a path velocity as constant as possible

(in the case of tangential transitions). The fumtivorks withlook-ahead velocity control
over several blocks.

For non-tangential transitions (corners), the vigfazan reduced rapidly enough so that the
axes are subject to a relatively high velocity geaver a short time. This may lead to

a significant jerk (acceleration change). The sizthe jerk can be limited by activating the
SOFT function.

Programming example

N10 G64 G1 X... F... ; Continuous-path control mode

N20 Y.. ; Continuous-path control mode continuebdactive

N180 G60 ... ; switching to exact stop

Look-ahead velocity control

In the continuous-path control mode with G64, thetml system automatically determines
the velocity control for several NC block in advanthis enables acceleration and deceleration
across multiple blocks with approximately tangdrt@nsitions. For paths that consist of
short travels in the NC blocks, higher velocities de achieved than without look ahead.
Spindle speed limitation: G25, G26

Functionality

In the program, you can limit the limit values thaduld otherwise apply for a controlled
spindle by writing G25 or G26 and the spindle adgi® with the speed limit value.

This overwrites the values entered in the settiig @t the same time.

G25 and G26 each require a separate block. A prsljigprogrammed speed S is
maintained.

Programming

G25 S... ; Programmable lower spindle speed lifoitat
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G26 S... ; Upper speed limitation

Information

The outmost limits of the spindle speed are setachine data. Appropriate inputs via the
operator panel can activate various setting datéufther limiting.

Programming example

N10 G25 S12 ; Lower spindle limit speed: 12 r.p.m.

N20 G26 S700 ; Upper spindle limit speed : 700m.p.

Note

G25/G26 are used in conjunction with axis addrefwes working area limitation

(see Section "Working area limitation”).

Selecting the tool radius compensation: G41, G42

Functionality

The control system is working with tool radius canpation in the selected plane G17 to
G19.

A tool with a corresponding D number must be acfige tool radius compensation is activated
by G41/G42. The control system automatically catasd the required equidistant tool

paths for the programmed contour for the respectiveent tool radius.

Workpiece
contour

Fath of the
ool center point
at equal distance | B
to the contour {equidistant path)

Fig10.2-16
Programming
G41 X... Y...; Tool radius compensation left of gtontour
G42 X... Y...; Tool radius compensation right ke tontour
Remark: The selection can only be made for linetrpolation (GO, G1).
Program both axes of the plane (e.g. with G17: X If¥you only specify one axis,
the second axis is automatically completed withiéise programmed value.
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FoT

\ Workpiece \
1 contaur

Fig10.2-17
Tool radius compensation OFF: G40
Functionality
The compensation mode (G41/G42) is deselected®dth G40 is also the activation
position at the beginning of the program.
The tool ends thblock in front of G40 in the normal position (compensation vector
vertically to the tangent at the end point);
If G40 is active, the reference point is the taatter point. Subsequently, when deselected,
the tool tip approaches the programmed point.
Always select the end point of the G40 block sungt tollision-free traversing is
guaranteed!
Programming
G40 X... Y... ; Tool radius compensation OFF
Remark: The compensation mode can only be desdledtie linear interpolation (GO, G1).
10.3 Overview of cycles
Cycles are generally applicable technology subnestthat can be used to carry out
a specific machining process, such as drilling tifraad (tapping) or milling of a pocket.
These cycles are adapted to individual tasks bgrpater assignment.
Drilling cycle, drilling pattern cycles and milling cycles
The following standard cycles can be carried outguthe SINUMERIK 802D control
system:
_ Dirilling cycles
CYCLESLI Drilling, centering
CYCLES82 Drilling, counterboring
CYCLESS Deep hole drilling
CYCLES84 Rigid tapping
CYCLES84 Tapping with compensating chuck
CYCLES85 Reaming 1 (boring out 1)
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CYCLES®6 Boring (boring out 2)

CYCLES8Y Drilling with stop 1 (boring out 3)

CYCLES8Y Drilling with stop 2 (boring out 4)

CYCLES85 Reaming 2 (boring out 5)

With SINUMERIK 840D, the boring cycles CYCLE85CYCLES89 are called boring 1 ...
boring 5, but are nevertheless identical in thairction.

_ Drill pattern cycles

HOLES1 Row of holes

HOLES?2 Circle of holes

_ Milling cycles

CYCLET71 Face milling

CYCLE72 Contour milling

CYCLET76 Rectangular spigot milling

CYCLET77 Circular spigot milling

LONGHOLE Long hole

SLOT1 Milling pattern 'Slots on a circle’

SLOT2 Milling pattern "Circular slots”

POCKET3 Rechtecktasche frasen (mit beliebigem Frase
POCKET4 Milling of rectangular pocket (using anyllimg cutter)
CYCLE90 Thread milling

The cycles are supplied with the tool box. Theylaagled via the RS232 interface into the
part program memory during the start-up of the @rstystem.
Auxiliary cycle subroutines

The cycle package includes the following auxiliatproutines:
_cyclesm.spf

_ steigung.spf and

__meldung.spf

These must always be loaded in the control.

Drilling, centering — CYCLES81

Programming

CYCLE8L(RTP, RFP, SDIS, DP, DPR)

RTP real Retraction plane (absolute)

RFP real Reference plane (absolute)

SDIS real Safety clearance (enter without sign)

DP real Final drilling depth (absolute)

DPR real Final drilling depth relative to the refiece plane (enter without
sign)

Function
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The tool drills at the programmed spindle speedfaadrate to the entered final drilling
depth.

Drilling, counterboring — CYCLES82

Programming

CYCLE82(RTP, RFP, SDIS, DP, DPR, DTB)

Parameters

Table 9-4 Parameters for CYCLES82

RTP real Retraction plane (absolute)

RFP real Reference plane (absolute)

SDIS real Safety clearance (enter without sign)

DP real Final drilling depth (absolute)

DPR real Final drilling depth relative to the refiece plane (enter without

sign)

DTB real Dwell time at final drilling depth (chiprdaking)

Function

The tool drills at the programmed spindle speedfaadrate to the entered final drilling
depth. A dwell time can be allowed to elapse wimenfinal drilling depth has been reached.
Sequence

Position reached prior to cycle start:

The drilling position is the position in the twoesxof the selected plane.

The cycle creates the following sequence of motians

_ Approach of the reference plane brought forwarthieysafety clearance by using GO
_ Traversing to the final drilling depth with the tate (G1) programmed prior to the cycle
call

_ Dwell time at final drilling depth

_ Retraction to the retraction plane with GO

Explanation of the parameters

For the parameters RTP, RFP, SDIS, DP, DPR, sed E8C

Deep hole drilling — CYCLE83

Programming

CYCLES83(RTP, RFP, SDIS, DP, DPR, FDEP, FDPR, DAMBDDTS, FRF, VARI)
Parameters

Table 9-5 Parameters for CYCLES83

RTP real Retraction plane (absolute)

RFP real Reference plane (absolute)

SDIS real Safety clearance (enter without sign)

DP real Final drilling depth (absolute)

DPR real Final drilling depth relative to the refiece plane (enter without
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sign)

FDEP real First drilling depth (absolute)

FDPR real First drilling depth relative to the mefiece plane (enter without

sign)

DAM real Amount of degression (enter without sign)

DTB real Dwell time at final drilling depth (chiprdaking)

DTS real Dwell time at starting point and for swamoval

FRF real Feedrate factor for the first drilling trefenter without sign)

Range of values: 0.001 ... 1

VARI int Machining type:

Chip breaking =0

Swarf removal = 1

Function

The tool drills at the programmed spindle speedfaadrate to the entered final drilling
depth.

Deep hole drilling is performed with a depth infaddh maximum definable depth executed
several times, increasing gradually until the fidilling depth is reached.

The drill can either be retracted to the refergriaae + safety clearance after every infeed
depth for swarf removal or retracted in each cgsk tmm for chip breaking.

Sequence

Position reached prior to cycle start:

The drilling position is the position in the twoesxof the selected plane.

Function

The tool drills at the programmed spindle speedfaadrate to the entered final drilling
depth.

Deep hole drilling is performed with a depth infaddh maximum definable depth executed
several times, increasing gradually until the fidilling depth is reached.

The drill can either be retracted to the refergriaae + safety clearance after every infeed
depth for swarf removal or retracted in each cgsk tmm for chip breaking.

Sequence

Position reached prior to cycle start:

The drilling position is the position in the twoesxof the selected plane.

Rigid tapping — CYCLES84

Programming

CYCLES84 (RTP, RFP, SDIS, DP, DPR, DTB, SDAC, MPIPIT, POSS, SST, SST1)
Parameters

Table 9-6 Parameters for CYCLE84

RTP real Retraction plane (absolute)
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RFP real Reference plane (absolute)

SDIS real Safety clearance (enter without sign)

DP real Final drilling depth (absolute)

DPR real Final drilling depth relative to the refiece plane (enter without

sign)

DTB real Dwell time at thread depth (chip breaking)

SDAC int Direction of rotation after end of cycle

Values: 3, 4 or 5 (for M3, M4 or M5)

MPIT real Pitch as a thread size (signed):

Range of values 3 (for M3) ... 48 (for M48); thgrsdetermines

the direction of rotation in the thread

PIT real Pitch as a value (signed)

Value range: 0.001 ... 2000.000 mm); the sign ddtess the

direction of rotation in the thread

POSS real Spindle position for oriented spindlg &tathe cycle (in degrees)

SST real Speed for tapping

SST1 real Speed for retraction

Function

The tool drills at the programmed spindle speedfaadrate to the entered final thread
depth.

CYCLES84 can be used to perform rigid tapping openat For tapping with compensating
chuck, a separate cycle CYCLE840 is provided.

Sequence

Position reached prior to cycle start:

The drilling position is the position in the twoesxof the selected plane.

The cycle creates the following sequence of motians

_ Approach of the reference plane brought forwarthieysafety clearance by using GO
_ Oriented spindle stop (value in the parameter P@88&»witching the spindle to axis
mode

_ Tapping to final drilling depth and speed SST

_ Dwell time at thread depth (parameter DTB)

_ Retraction to the reference plane brought forwarthe safety clearance, speed SST1
and direction reversal

_ Retraction to the retraction plane with GO; spindlede is reinitiated by reprogramming
the spindle speed active before the cycle wasdcalte the direction of rotation programmed
under SDAC

Explanation of the parameters

For the parameters RTP, RFP, SDIS, DP, DPR, sed €E8C
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Tapping with compensating chuck — CYCLE840

Programming

CYCLES840 (RTP, RFP, SDIS, DP, DPR, DTB, SDR, SDAGIC, MPIT, PIT)
Parameters

RTP real Retraction plane (absolute)

RFP real Reference plane (absolute)

SDIS real Safety clearance (enter without sign)

DP real Final drilling depth (absolute)

DPR real Final drilling depth relative to the refiece plane (enter without
sign)

DTB real Dwell time at thread depth (chip breaking)

SDR int Direction of rotation for retraction

Values: 0 (automatic reversal of direction of riata}

3 or 4 (for M3 or M4)

SDAC int Direction of rotation after end of cycle

Values: 3, 4 or 5 (for M3, M4 or M5)

ENC int Tapping with/without encoder

Values: 0 = with encoder

1 = without encoder

MPIT real Pitch as a thread size (signed):

Range of values 3 (for M3) ... 48 (for M60)

PIT real Pitch as a value (signed)

Value range: 0.001 ... 2,000.000 mm

Function

The tool drills at the programmed spindle speedfaadrate to the entered final thread
depth.

Use this cycle to perform tapping with compensatihgck

_ without encoder and

_ with encoder.

Sequence of operations: Tapping with compensatindiack without encoder
Position reached prior to cycle start:

The drilling position is the position in the twoesxof the selected plane.
Reaming 1 (boring 1) - CYCLES85

Programming

CYCLES85(RTP, RFP, SDIS, DP, DPR, DTB, FFR, RFF)

Parameters

Table 9-8 Parameters for CYCLES85

RTP real Retraction plane (absolute)
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RFP real Reference plane (absolute)

SDIS real Safety clearance (enter without sign)

DP real Final drilling depth (absolute)

DPR real Final drilling depth relative to the refiece plane (enter without

sign)

DTB real Dwell time at final drilling depth (chiprdaking)

FFR real Feedrate

RFF real Retraction feedrate

Function

The tool drills at the programmed spindle speedfaadrate to the entered final drilling
depth.

The inward and outward movement is performed afdbdrate assigned to FFR and RFF
respectively.

Sequence

Position reached prior to cycle start:

The drilling position is the position in the twoesxof the selected plane.

The cycle creates the following sequence of motions

_ Approach of the reference plane brought forwarthieysafety clearance by using GO
_ Traversing to the final drilling depth with G1 aatithe feedrate programmed under the
parameter FFR

_ Dwell time at final drilling depth

_ Retraction to the reference plane brought forwarthe safety clearance with G1 and the
retraction feedrate defined under the parameter RFF

_ Retraction to the retraction plane with GO

Boring (boring 2) — CYCLES86

Programming

CYCLES®6 (RTP, RFP, SDIS, DP, DPR, DTB, SDIR, RPR@® RPAP, POSS)
Parameters

Table 9-9 Parameters for CYCLE86

RTP real Retraction plane (absolute)

RFP real Reference plane (absolute)

SDIS real Safety clearance (enter without sign)

DP real Final drilling depth (absolute)

DPR real Final drilling depth relative to the refiece plane (enter without

sign)

DTB real Dwell time at final drilling depth (chiprdaking)

SDIR int Direction of rotation

Values: 3 (for M3)
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4 (for M4)

RPA real Retraction path along the 1st axis ofph@e (incremental, enter

with sign)

RPO real Retraction path along the 2nd axis optaee (incremental,

enter with sign)

RPAP real Retraction path along the boring axisrémental, enter with

sign)

POSS real Spindle position for oriented spindlg &tathe cycle (in degrees)

Function

The cycle supports the boring of holes with a kbphar.

The tool drills at the programmed spindle speedfaadrate to the entered final drilling
depth.

With boring 2, oriented spindle stop is activated®the drilling depth has been reached.
Then, the programmed retraction positions are agbred in rapid traverse and, from there,
the retraction plane.

Sequence

Position reached prior to cycle start:

The drilling position is the position in the twoesxof the selected plane.

The cycle creates the following sequence of motions

_ Approach of the reference plane brought forwarthieysafety clearance by using GO

_ Traversing to final drilling depth with G1 and tfeedrate programmed prior to the cycle
call

_ Dwell time to final drilling depth

_ Oriented spindle stop at the spindle position pgogned under POSS

_ Traverse retraction path in up to three axes with G

_ Retraction in the boring axis to the reference g@larought forward by the safety
clearance by using GO

_Retraction to the retraction plane with GO (initiailling position in both axes of the plane)
Boring with Stop 1 (boring 3) - CYCLES87

Programming

CYCLES87 (RTP, RFP, SDIS, DP, DPR, SDIR)

Parameters

RTP real Retraction plane (absolute)

RFP real Reference plane (absolute)

SDIS real Safety clearance (enter without sign)

DP real Final drilling depth (absolute)

DPR real Final drilling depth relative to the refiece plane (enter without

sign)
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SDIR int Direction of rotation

Values: 3 (for M3)

4 (for M4)

Function

The tool drills at the programmed spindle speedfaadrate to the entered final drilling
depth.

During boring 3, a spindle stop without orientatldb is generated after reaching the final
drilling depth, followed by a programmed stop M@es$sing the NC START key continues
the retraction movement at rapid traverse untiréteaction plane is reached.

Sequence

Position reached prior to cycle start:

The drilling position is the position in the twoesxof the selected plane.

Drilling with stop 2 (boring 4) — CYCLES88

Programming

CYCLESS8 (RTP, RFP, SDIS, DP, DPR, DTB, SDIR)

Parameters

RTP real Retraction plane (absolute)

RFP real Reference plane (absolute)

SDIS real Safety clearance (enter without sign)

DP real Final drilling depth (absolute)

DPR real Final drilling depth relative to the refiece plane (enter without

sign)

DTB real Dwell time at final drilling depth (chiprdaking)

SDIR int Direction of rotation

Values: 3 (for M3)

4 (for M4)

Function

The tool drills at the programmed spindle speedfaadrate to the entered final drilling
depth. When boring with stop, a spindle stop withmientation M5 and a programmed stop
are generated when the final drilling depth is healc Pressing the NC START key continues
the retraction movement at rapid traverse untiréteaction plane is reached.

Sequence

Position reached prior to cycle start:

The drilling position is the position in the twoesxof the selected plane.

The cycle creates the following sequence of motians

_ Approach of the reference plane brought forwarthieysafety clearance by using GO

_ Traversing to final drilling depth with G1 and tfeedrate programmed prior to the cycle

call
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_ Dwell time at final drilling depth

_ Spindle and program stop with M5 MO. After progratop, press the NC START key.
_ Retraction to the retraction plane with GO

Reaming 2 (boring 5) - CYCLE89

Programming

CYCLES9 (RTP, RFP, SDIS, DP, DPR, DTB)

Parameters

RTP real Retraction plane (absolute)

RFP real Reference plane (absolute)

SDIS real Safety clearance (enter without sign)

DP real Final drilling depth (absolute)

DPR real Final drilling depth relative to the refiece plane (enter without

sign)

DTB real Dwell time at final drilling depth (chiprdaking)

Function

The tool drills at the programmed spindle speedfaadrate to the entered final drilling
depth. When the filan drilling depth is reachee, phogrammed dwell time is active.
Sequence

Position reached prior to cycle start:

The drilling position is the position in the twoesxof the selected plane.

The cycle creates the following sequence of motians

_ Approach of the reference plane brought forwarthieysafety clearance by using GO
_ Traversing to final drilling depth with G1 and tfeedrate programmed prior to the cycle
call

_ Dwell time to final drilling depth

_ Retraction up to the reference plane brought falviogrthe safety clearance using G1
and the same feedrate value

_ Retraction to the retraction plane with GO

Row of holes — HOLES1

Programming

HOLES1 (SPCA, SPCO, STAL, FDIS, DBH, NUM)

Parameters

SPCA real 1. axis of the plane (abscissa) of aeafe point on the straight

line (absolute)

SPCO real 2. axis of the plane (ordinate) of tafenence point (absolute)

STAL real Angle to the 1st axis of the plane (ads)

Value range: —180<STA1<=180 degrees

FDIS real Distance from the first hole to the refere point (enter without
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sign)

DBH real Distance between the holes (enter witlsagri)

NUM int Number of holes

Function

This cycle can be used to produce a row of holesainumber of holes arranged along

a straight line, or a grid of holes. The type olehis determined by the drilling hole cycle that
has already been called modally.

Sequence

To avoid unnecessary travel, the cycle calculatesthrer the row of holes is machined starting
from the first hole or the last hole from the attuasition of the plane axes and the geometry
of the row of holes. The drilling positions arentegpproached one after the other at

rapid traverse.

Circle of holes — HOLES2

Programming

HOLES2 (CPA, CPO, RAD, STAL, INDA, NUM)

Parameters

CPA real Center point of circle of holes (absolufesy axis of the plane

CPO real Center point of circle of holes (absolu@ed axis of the plane

RAD real Radius of circle of holes (enter withoiging

STAL real Starting angle

Value range: —180<STA1<=180 degrees

INDA real Incrementing angle

NUM int Number of holes

Function

Use this circle to machine a circle of holes. Thaehining plane must be defined before the
cycle is called.

The type of hole is determined by the drilling hojele that has already been called modally.
Figure 9-30

Face milling — CYCLE71

Programming

CYCLE71 ( RTP, RFP, SDIS, DP, PA, PO, LEN®|D, STA, MID, MIDA, FDP,
_FALD, FFP1, VARI, FDP1)

Parameters

_RTP real Retraction plane (absolute)

_RFP real Reference plane (absolute)

_SDIS real Safety clearance (to be added to tleeenece plane;

enter without sign)

_DP real Depth (absolute)
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_PA real Starting point (absolute), 1st axis of plene

_PO real Starting point (absolute), 2nd axis offtlame

_LENG real Rectangle length along the 1st axigeimental.

The corner from which the dimension starts redubis the sign.

_WID real Rectangle length along the 2nd axis,amantal.

The corner from which the dimension starts redubis the sign.

_STA real Angle between the longitudinal axis & tectangle and the
1st axis of the plane (abscissa, enter without)sign

Range of values: Q< STA 180

_MID real Maximum infeed depth (enter without sign)

_MIDA real Maximum infeed width during solid macimg in the plane as
a value (enter without sign)

_FDP real Retraction travel in the finishing difent(incremental,

enter without sign)

_FALD real Finishing dimension in the depth (incemtal, enter without sign)
_FFP1 real Feedrate for surface machining

_VARI integer Machining type (enter without sign)

UNITS DIGIT

Values: 1 Roughing

2 Finishing

TENS DIGIT:

Values: 1 Parallel to the 1st axis of the planddivectional

2 Parallel to the 2nd axis of the plane, unidicai

3 Parallel to the 1st axis of the plane,

changing direction

4 Parallel to the 2nd axis of the plane,

changing direction

_FDP1 real Overrun travel in the direction of tieng infeed (incremental,
enter without sign)

Contour milling — CYCLE72

Programming

CYCLE72 ( KNAME, RTP, RFP, SDIS, DP, MID, FALFALD, FFP1, FFD, VARI,
_RL, AS1, LP1, FF3, AS2, LP2)

Parameters

_KNAME string Name of contour subroutine

_RTP real Retraction plane (absolute)

_RFP real Reference plane (absolute)

_SDIS real Safety clearance (to be added to tleeeete plane; enter

195



g-'operation manual SINUMERIK 810/840D handle

without sign)

_DP real Depth (absolute)

_MID real Maximum infeed depth (incremental; entéthout sign)

_FAL real Finishing allowance at the edge contemtér without sign)
_FALD real Finishing allowance at the base (incretak enter without sign)
_FFP1 real Feedrate for surface machining

_FFD real Feedrate for depth infeed (enter withsigrn)

_VARI integer Machining type (enter without sign)

UNITS DIGIT

Values: 1 Roughing

2 Finishing

TENS DIGIT:

Values: 0 Intermediate travel with GO

1 Intermediate travel with G1

HUNDREDS DIGIT

Values: 0...Retraction at end of contour to _RTP

1...Retraction at end of contourto RFP + _SDIS

2 Retraction by _SDIS at end of contour

3 No retraction at end of contour

_RL integer Traveling around the contour eitherticaly, to the right or to the
left (with G40, G41 or G42; enter without sign)

Values: 40...G40 (approach and retraction, strdigatonly)

41...G41

42..G42

Rectangular spigot milling — CYCLE76

Programming

CYCLE76 ( RTP, RFP, SDIS, DP, DPR, LENG, WIDRAD, PA, PO, STA,
_MID, FAL, FALD, FFP1, FFD, CDIR, VARI, AP1AP2)
Parameters

_RTP real Retraction plane (absolute)

_RFP real Reference plane (absolute)

_SDIS real Safety clearance (enter without sign)

_DP real Final drilling depth (absolute)

_DPR real Final drilling depth relative to the mefece plane (enter without
sign)

_LENG real Spigot length (enter without sign)

_WID real Spigot length (enter without sign)

_CARD real Spigot corner radius (enter without ¥ign
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_PA real Reference point of spigot, abscissa (alespl

_PO real Reference point of spigot, ordinate (aliedl

_STA real Angle between longitudinal axis and k& af plane

_MID real Maximum depth infeed (incremental; entéthout sign)

_FAL real Final machining allowance at the margintour (incremental)

_FALD real Finishing allowance at the base (incretak enter without sign)

_FFP1 real Feedrate at the contour

_FFD real Feedrate for depth infeed

_CDIR integer Milling direction (enter without sign

Values: 0 Synchronous milling

1 Conventional milling

2 With G2 (independent of spindle direction)

3 With G3

_VARI integer Machining type

Values: 1 Roughing up to finishing allowance

2 Finishing (allowance X/Y/Z=0)

_AP1 real Length of blank spigot

Function

Use this cycle to machine rectangular spigotsénntiachining plane. For finishing, a face
cutter is required. The depth infeed is alwaysiedrout in the position upstream of the
semicircle style approach to the contour.

_PA, PO (reference point)

Use the parameters _PA and PO to define the refegoint of the spigot along the
abscissa and the ordinate.

This is the spigot center point.

_STA (angle)

_ STA specifies the angle between the 1st axiseptane (abscissa) and the longitudinal
axis of the spigot.

_CDIR (milling direction)

Use this parameter to specify the machining dioector the spigot.

By using the parameter _CDIR, the milling direction

__can be programmed directly with "2 for G2” and &8 53" or,

_ alternatively, "Synchronous milling” or "Conventiahmilling”.

can be programmed for the transformation declatthronized operation or reverse rotation

are determined internally in the cycle via the clien of rotation of the spindle activated
prior to calling the cycle.

Synchronous milling Conventional milling

M3 -G3 M3—-G2
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M4 -G2 M4 —->G3

_VARI (machining type)

Use the parameter VARI to define the machiningtyp

Possible values are:

_ 1 =roughing

_ 2 =finishing

_AP1, AP2 (blank dimensions)

When machining the spigot, it is possible to take account blank dimensions (e.g. when
machining precast parts).

The blank dimensions for length and width (_AP1 aA&2) are programmed without sign
and are placed by the cycle symmetrically arouedpibcket center point via calculation.
The internally calculated radius of the approachisiecle depends on this dimension.
Circular spigot milling — CYCLE77

Programming

CYCLE77 ( RTP, RFP, SDIS, DP, DPR, PRAD, F2), MID, FAL, FALD,
_FFP1, FFD, CDIR, VARI, AP1)

Parameters

The following input parameters are always required:

Table 9-18 Parameters for CYCLE77

_RTP real Retraction plane (absolute)

_RFP real Reference plane (absolute)

_SDIS real Safety clearance (enter without sign)

_DP real Depth (absolute)

_DPR real Depth relative to the reference plantefesithout sign)

_PRAD real Spigot diameter (enter without sign)

_PA real Center point of spigot, abscissa (absplute

_PO real Center point of spigot, ordinate (absplute

_MID real Maximum depth infeed (incremental; entéthout sign)

_FAL real Final machining allowance at the margintour (incremental)

_FALD real Finishing allowance at the base (incretak enter without sign)

_FFP1 real Feedrate at the contour

_FFD real Feedrate for depth infeed (or spatiaed)

_CDIR integer Milling direction (enter without sign

Values: 0 Synchronous milling

1 Conventional milling

2 With G2 (independent of spindle direction)

3 With G3

_VARI integer Machining type
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Values: 1 Roughing up to finishing allowance

2 Finishing (allowance X/Y/Z=0)

_AP1 real Length of blank spigot

Function

Use this cycle to machine circular spigots in thechining plane. For finishing, a face cutter
is required. The depth infeed is always carriediotiie position upstream of the semicircle
style approach to the contour.

Figure 9-48

Slots on a circle — LONGHOLE

Programming

LONGHOLE (RTP, RFP, SDIS, DP, DPR, NUM, LENG, CRZR0, RAD, STAL, INDA, FFD,
FFP1, MID)

Parameters

RTP real Retraction plane (absolute)

RFP real Reference plane (absolute)

SDIS real Safety clearance (enter without sign)

DP real Slot depth (absolute)

DPR real Slot depth relative to the reference planéer without sign)

NUM integer Number of slots

LENG real Slot length (enter without sign)

CPA real Center point of circle of holes (absolufesy axis of the plane

CPO real Center point of circle of holes (absolu@ed axis of the plane

RAD real Radius of the circle (enter without sign)

STAL real Starting angle

INDA real Incrementing angle

FFD real Feedrate for depth infeed

FFP1 real Feedrate for surface machining

MID real Maximum infeed depth for one infeed (entéthout sign)

Function

Use this cycle to machine elongated holes arrangeacircle. The longitudinal axis of the
slots is aligned radially.

Contrary to the slot, the width of the long holeléermined by the tool diameter.
Internally in the cycle, an optimum traversing paftihe tool is determined, ruling out
unnecessary idle passes. If several depth infeedgquired to machine an slot, the infeed
is carried out alternately at the end points. Taid fpo be traversed along the longitudinal
axis of the slot will change its direction afteckanfeed. The cycle will search for the
shortest path when changing to the next slot.

Slots on a circle — SLOT1
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Programming

SLOT1(RTP, RFP, SDIS, DP, DPR, NUM, LENG, WID, CRZR0, RAD, STA1, INDA, FFD,
FFP1, MID, CDIR, FAL, VARI, MIDF, FFP2, SSF)

Parameters

RTP real Retraction plane (absolute)

RFP real Reference plane (absolute)

SDIS real Safety clearance (enter without sign)

DP real Slot depth (absolute)

DPR real Slot depth relative to the reference planéer without sign)
NUM integer Number of slots

LENG real Slot length (enter without sign)

WID real Slot width (enter without sign)

CPA real Center point of circle of holes (absolufesy axis of the plane
CPO real Center point of circle of holes (absolu@ed axis of the plane
RAD real Radius of the circle (enter without sign)

STAL real Starting angle

INDA real Incrementing angle

FFD real Feedrate for depth infeed

FFP1 real Feedrate for surface machining

MID real Maximum infeed depth for one infeed (entéthout sign)
CDIR integer Mill direction for machining the slot

Values: 2 (for G2)

3 (for G3)

FAL real Finishing allowance at the slot edge (entihout sign)

VARI integer Machining type

Values: O=complete machining

1=roughing

2=finishing

MIDF real Maximum infeed depth for finishing

FFP2 real Feedrate for finishing

SSF real Speed when finishing

Note

The cycle requires a milling cutter with an "endttocutting across center” (DIN844).
Function

The cycle SLOT1 is a combined roughing-finishingley

Use this cycle to machine slots arranged on aecifidhe longitudinal axis of the slots is
aligned radially. Unlike the slot, a value is definfor the slot width.

Function
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The cycle SLOT1 is a combined roughing-finishingley

Use this cycle to machine slots arranged on aecifidthe longitudinal axis of the slots is
aligned radially. Unlike the slot, a value is defihfor the slot width.
Circumferential slot — SLOT2

Programming

SLOT2(RTP, RFP, SDIS, DP, DPR, NUM, AFSL, WID, CRZR0, RAD, STAL, INDA, FFD,
FFP1, MID, CDIR, FAL, VARI, MIDF, FFP2, SSF)

Parameters

RTP real Retraction plane (absolute)

RFP real Reference plane (absolute)

SDIS real Safety clearance (enter without sign)

DP real Slot depth (absolute)

DPR real Slot depth relative to the reference planéer without sign)

NUM integer Number of slots

AFSL real Angle for the slot length (enter with@ign)

WID real Circumferential slot width (enter withosign)

CPA real Center point of circle of holes (absolufesy axis of the plane

CPO real Center point of circle of holes (absolu@ed axis of the plane

RAD real Radius of the circle (enter without sign)

STAL real Starting angle

INDA real Incrementing angle

FFD real Feedrate for depth infeed

FFP1 real Feedrate for surface machining

MID real Maximum infeed depth for one infeed (entéthout sign)

CDIR integer Mill direction for machining the cinacderential slot

Values: 2 (for G2)

3 (for G3)

FAL real Finishing allowance at the slot edge (entihout sign)

VARI integer Machining type

Values: 0 = complete machining

1 = roughing

2 = finishing

MIDF real Maximum infeed depth for finishing

Milling a rectangular pocket — POCKET3

Programming

POCKET3(_RTP, RFP, SDIS, DP, LENG, WID, CRAPA, PO, STA, MID, FAL,
_FALD, FFP1, FFD, CDIR, VARI, MIDA, AP1, AP2AD, RAD1, DP1)

Parameters
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_RTP real Retraction plane (absolute)

_RFP real Reference plane (absolute)

_SDIS real Safety clearance (enter without sign)

_DP real Pocket depth (absolute)

_LENG real Pocket length, for dimensioning from toener with sign
_WID real Pocket width, for dimensioning from tharer with sign
_CRAD real Pocket corner radius (enter without sign

_PA real Reference point for the pocket (absolutsf) axis of the plane

_ PO real Reference point for the pocket (absol@igd,axis of the plane
_STA real Angle between the pocket longitudinakaadd the first axis of
the plane (enter without sign);

Value range: 0, < STA 180

_MID real Maximum infeed depth (enter without sign)

_FAL real Finishing allowance at the pocket edggdewithout sign)
_FALD real Finishing allowance at the base (enténaut sign)

_FFP1 real Feedrate for surface machining

_FFD real Feedrate for depth infeed

_CDIR integer Milling direction: (enter without iy

Values: 0 Synchronous milling (according to thendpe

direction)

1 Conventional milling

2 With G2 (independent of spindle direction)

3 With G3

_VARI integer Machining type

UNITS DIGIT

Values: 1 Roughing

2 Finishing

TENS DIGIT:

Values: 0 Perpendicular to the pocket center with G

1 Perpendicular to the pocket center with G1

2 Along a helix

3 Perpediculation along a pocket longitudinal

axis

The other parameters can be selected as optioesifsfhe plunge-cut strategy and the
overlap for solid machining (to be entered withsign):

Function

The cycle can be used for roughing and finishiray.fihishing, a face cutter is required.
The depth infeed will always start at the pocketteepoint and be performed vertically from
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there; thus it is practical to predrill at this jims.

_ The milling direction can be determined either gsanG command (G2/G3) or from the
spindle direction as synchronous or opposed milling

_ For solid machining, the maximum infeed width ie fflane can be programmed.
_ Finishing allowance also for the pocket base

_There are three different insertion strategies:

— vertically to the pocket center

—along a helical path around the pocket center

— oscillating at the pocket central axis

_ Shorter approach paths in the plane for finishing

_ Consideration of a blank contour in the plane abthak dimension at the base
(optimum machining of preformed pockets possible).

Milling a circular pocket — POCKET4

Programming

POCKET4 (_ RTP, RFP, SDIS, DP, PRAD, PA, R@D, FAL, FALD, FFP1,
_FFD, CDIR, VARI, MIDA, AP1, AD, RAD1, DP1)

Parameters

_RTP real Retraction plane (absolute)

_RFP real Reference plane (absolute)

_SDIS real Safety clearance (to be added to tleeenete plane;

enter without sign)

_DP real Pocket depth (absolute)

_PRAD real Pocket radius

_PA real Starting point (absolute), 1st axis of plene

_PO real Starting point (absolute), 2nd axis offtlame

_MID real Maximum infeed depth (enter without sign)

_FAL real Finishing allowance at the pocket edggdewithout sign)

_FALD real Finishing allowance at the base (enténaut sign)

_FFP1 real Feedrate for surface machining

_FFD real Feedrate for depth infeed

_CDIR integer Milling direction: (enter without iy

Values: 0 Synchronous milling (according to thendje

direction)

1 Conventional milling

2 With G2 (independent of spindle direction)

3 With G3

_VARI integer Machining type

UNITS DIGIT
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Values: 1 Roughing

2 Finishing

TENS DIGIT:

Values: 0 Perpendicular to the pocket center with G

1 Perpendicular to the pocket center with G1

2 Along a helix

The other parameters can be selected as optioesifsfhe plunge-cut strategy

and the

overlap for solid machining (to be entered withsign):

_MIDA real Maximum infeed width as a value in satichchining in the plane

_AP1 real Pocket radius blank dimension

_AD real Blank pocket depth dimension from refeeeptane

_RAD1 real Radius of the helical path during inser{referred to the tool

center point path)

_DP1 real Insertion depth per 36@evolution on insertion along helical path

Function

Use this cycle to machine circular pockets in tlaehmning plane. For finishing, a face cutter
is required.

The depth infeed will always start at the pocketteepoint and be performed vertically from
there; thus it is practical to predrill at this jims.

_ The milling direction can be determined either gsanG command (G2/G3) or from the
spindle direction as synchronous or opposed milling

_ For solid machining, the maximum infeed width ie fflane can be programmed.

_ Finishing allowance also for the pocket base

_ Two different insertion strategies:

— vertically to the pocket center

—along a helical path around the pocket center

_ Shorter approach paths in the plane for finishing

_ Consideration of a blank contour in the plane abthak dimension at the base
(optimum machining of preformed pockets possible).

__MIDA is recalculated during edge machining.

Thread milling — CYCLE90

Programming

CYCLEQ90 (RTP, RFP, SDIS, DP, DPR, DIATH, KDIAM, RIFFR, CDIR, TYPTH, CPA, CPO)
Parameters

RTP real Retraction plane (absolute)

RFP real Reference plane (absolute)

SDIS real Safety clearance (enter without sign)
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DP real Final drilling depth (absolute)

DPR real Final drilling depth relative to the refiece plane (enter without

sign)

DIATH real Nominal diameter, outer diameter of theead

KDIAM real Core diameter, internal diameter of theead

Function

By using the cycle CYCLE90, you can produce inteanaxternal threads. The path when
milling threads is based on a helix interpolatiéh three geometry axes of the current plane,
which you will define before calling the cycle, anolved in this motion.

Sequence when producing an external thread

Position reached prior to cycle start:

The starting position is any position from whicle t#tarting position at the outside diameter
of the thread at the height of the retraction pleare be reached without collision.

This start position for thread milling with G2 libetween the positive abscissa and the positive
ordinate in the current level (i.e., in the 1stdpaat of the coordinate system). For

thread milling with G3, the start position liesWween the positive abscissa and the negative
ordinate (i.e., in the 4th quadrant of the coortdirgystem).

10.4 Arithmetic Parameters R

Functionality

The arithmetic parameters are used if an NC proggarot only to be valid for values
assigned once, or if you must calculate values.réqaired values can be set or calculated
by the control system during program execution.

The arithmetic parameter values can also be sepésator inputs. If values have been
assigned to the arithmetic parameters, they cassigned to other variable-setting NC
addresses in the program.

Programming

RO = ... bis R299 = ... ; Assign values to the Rapeeters

R[RO] = ... ; Indirect programming: Assign a vatoghe R parameter whose

number can be found, e.g. in RO

X = R0 ; Assign arithmetic parameters to the NCrasskes, e.g. for the

X axis

Value assignment

You can assign values in the following range toRhgarameters:

_(0.000 0001 ... 9999 9999)

(8 decimal places, arithmetic sign and decimal f)oin

The decimal point can be omitted for integer valdeplus sign can always be omitted.
Example:

RO =35678 R1=-37.3R2=2R3 =-7 R4 =-45678.1

205



g-'operation manual SINUMERIK 810/840D handle

Use theexponential notationto assign an extended range of numbers:

_(10-300 ... 10+300).

The value of the exponent is written after ¥ characters; maximum total number of
characters: 10 (including leading signs and decpuoait)

Range of values for EX: —300 to +300

Example:

RO = -0.1EX-5 ; Meaning: RO = -0.000 001

R1 = 1.874EX8 ; Meaning: R1 = 187 400 000

Remark: There can be several assignments in ock lvlol. assignments of arithmetic
expressions.

10.5 Local User Data

Functionality

The operator/programmer (user) can define his/iver\ariable in the program from various
data types (LUD = Local User Data). These variabtesonly available in the program in
which they were defined. The definition takes plemmediately at the start of the program
and can also be associated with a value assigrahém same time. Otherwise the
starting value is zero.

The name of a variable can be defined by the progrer. The naming is subject to the
following rules:

_ A maximum of 32 characters can be used.

_ltis imperative to use letters for the first twacacters; the remaining characters can be
either letters, underscore or digits.

_ Do not use a name already used in the controlsy8t&C addresses, keywords, hames
of programs, subroutines, etc.).

Programming / data types

DEF BOOL varnamel ; "Bool” type, values: TRUE (5 EALSE (= 0)

DEF CHAR varname?2 ; "Char” type, 1 character in A&ClII code: "a”, "b”, ...

: Numerical code value: O ... 255

DEF INT varname3 ; Integer type, integer values;@2value range:

; —2 147 483 648 ... +2 147 483 648 (decimal)

DEF REAL varname4 ; "Real” type, natural numberwgish R parameter),

; Value range: _(0.000 0001 ... 9999 9999)

; (8 decimal places, arithmetic sign and decimahf)ar

; exponential notation: _ ( 10-300 ... 10+300)

DEF STRINGEtring length] varname41 ; STRING typestfing length]: Maximum number
of characters

Each data type requires its own program line. Hareseveral variables of the same type

can be defined in one line.
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Example:
DEF INT PVARL, PVAR2, PVAR3 = 12, PVAR4 ; 4 variall of the INT type
Example for STRING type with assignment:
DEF STRING[12] PVAR = "Hello” ; Define PVAR variablwith maximum
string length 12 and character
sequence
Hello
Fields
In addition to the individual variables, one or tdionensional fields of variables of these
data types can also be defined:
DEF INT PVAR5[n] ; Single-dimensionsal field of INffpe, n: integer
DEF INT PVARG6[n,m] ; Two-dimensional field of th&T type, n, m: integer
Example:
DEF INT PVAR7[3] ; Field with 3 elements of the INype
Within the program, the individual field elemengnde reached via the field index and can
be treated like individual variables. The field éxduns from O to a small number of the
elements.
Example:
N10 PVAR7[2] = 24 ; The third field element (withdex 2) is assigned the value 24.
Value assignment for field with SET instruction:
N20 PVAR5[2] = SET(1,2,3) ; Starting with the 3idlfl element, different values are
assigned.
Value assignment for field with REP instruction:
N20 PVAR7[4] = REP(2) ; Starting from the field elent [4], all values are assigned the
same value, here 2.
Jump destination for program jumps
Functionality
A label or ablock number serve to mark blocks as jump destinations for Eegumps.
Program jumps can be used to branch to the progegmmence.
Labels can be freely selected, but must contaimamm of 2 and a maximum of 8 letters
or numbers, and tHest two characters must bdetters or underscores.
Labels that are in the block that serves as the jdestination arended by a colon
They are always at the start of a block. If a bloaknber is also present, the label is located
after the block number.
Labels must be unique within a program.
Programming example
N10 LABEL1: G1 X20 ; LABEL1 is the label, jump desdtion
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TR789: GO X10 Z20 ; TR789 is the label, jump destim
— No block number existing

N2100 ... ; A block number can be a jump destination
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CHAPTER 11 SINUMERIK 802Se programme
11.1 Position

Absolute/incremental dimensions:G90/G91
1. Functionality
When instruction G90 or G91 is active, the spedifiesition information X, Z is interpreted as a
coordinate point (G90) or as an axis path to beetsed (G91). G90/G91 applies to all axes.
These instructions do not determine the actual gativhich the end points are reached. This is
done by a G group
2. Programming

G90 absolutelimension

G91 Incremental dimension

X=AC (...) X axis programming in according to absoldtmension

X=IC (...) X axis programming in according tbocremental dimension

Absolute dimension G90:
When absolute dimensioning is selected, the direrdiita refer to the zero point of the currently
active coordinate system (workpiece coordinateesysturrent workpiece coordinate system or
machine coordinate system). Which of the systerastige depends on which offsets are
currently effective, i.e. programmable, settableane at all.
G90 is active for all axes on program start andaieamso until it is deactivated by G91
(incremental dimensioning selection) in a subseghbkck (modal command).

Incremental dimension G91:
When incremental dimensioning is selected, the migalesalue in the poison information
corresponds to the path to be traversed by anBixéstraversing direction is determined by the
sign.
G91 applies to all axes and can be deactivateddfly(&bsolute dimensioning) in a later block.

3. example for G90 and G91 programming

N10 G90 X20 790 ;Absolute dimensioning

N20 X75 Z-32 ;Absolute dimensioninij active

N180 G91 X40 7220 ; Switchover to incretadalimensioning
N190 X-12 717 ;Incremental dimensianstill active

Radius/diameter dimensionsG22/G23

1. Functionality

When parts are machined on turning machinesnibimal practice to program the position data
for the X axis (facing axis) as a diameter dimensio

The specified value is interpreted as a diametethie axis only by the control. It is possible to

switch over to radius dimension in the programeifessary.
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2. Programming

G22 Radius dimension G23 Diameter dimansio
Diiamneter dimensicon % Radius dimension X
G23 Facing axis G22 Facing axis
IR REEIR LA _
M
Zz Z
Longituding axis Lengrudnal axis

Fig 11.1-1
Information
When G22 or G23 is active, the specified end piointhe X axis is interpreted as a radius or
diameter dimension.
The actual value is displayed correspondingly ewlorkpiece coordinate system. A
programmable offset with G158 X... is always intetpd as a radius dimension. See the following
section for a description of this function.

3. Programming example

N10 G23 X44 Z30 :Diameter for X axis

N20 X48 725 :G23 still active

N30 Z10

N110 G22 X22 Z30 ;Changeover to radius dirnmemfor X axis from here
N120 X24 7225

N130 Z10

Programmable zero offsetG158

1. Functionality

Use the programmable zero offset for frequentheaded shapes/arrangements in different
positions on a workpiece or when you simply wislktlloose a new reference point for the
dimension data. The programmable offset producesulrent workpiece coordinate system. The
newly programmed dimension data then refer tosyésem. The offset can be applied in all axes.

A separate block is always required for the G15&rction.

Workpiece original
\ %Drkaie

. T X current

-

! Z
Wi :. z
! Workpiece

Offset X_..Z...

Workpiece “offsef”
Fig 11.1-2
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2. Offset G158

A zero offset can be programmed for all axes wisttriiction G158. A newly entered G158
instruction replaces any previous programmablesbffsstruction.

3. Delete offset

If the instruction G158 without axes is insertedihlock , then any active programmable offset
will be deleted.

4. Programming Example

N10 ...

N20 G158 X3 75 ;Programmable offset

N30 L10 ;Subroutine call, contains gle®metry to be offset
N70 G158 :Offset deleted

Workpiece clamping - settable zero offset: G54 to &/, G500, G53

1. Functionality

The settable zero offset specifies the positiothefworkpiece zero point on the machine (offset
between workpiece zero and machine zero). Thigbiscalculated when the workpiece is
clamped on the machine and must be entered bypérator in the data field provided. The value
is activated by the program through selection ffour possible groups: G54 to G57.

2. Programming

G54 :1st settable zero offset
G55 :2nd settable zero offset
G56 :3rd settable zero offset
G57 :4th settable zero offset
G500 :Settable zero offset OFF modal
G53 ;Settable zero offset OFF non-modal, sigipresses programmable offset

‘Kru'lachine l.fg',{:urkpiece "‘%nrkpiece

H-5V
ZM hine = .
Workpiece
—————- LT S
Specify offset in £ axiz only!
Fig 11.1-3

3. Programming Example
N10 G54 ... :Call first settable zero offset

N20 X... Z... ;Machine workpiece
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N90 G500 GO X... ;Deactivate settable zero offset
11.2 G Commands
11.2.1 Linear interpolation at rapid traverse:

Functionality
The rapid traverse motion GO is used to positi@mibrkpiece rapidly, but not to machine the
workpiece directly. All axes can be traversed stam#ously resulting in a linear path.
The maximum speed (rapid traverse) for each axdstin the machine data. If only one axis is
moving, it traverses at its own rapid traverseirsgtif two axes are traversed simultaneously, then
the path speed (resultant speed) is selectedtsooa¢ain the maximum possible path speed based
on the settings for both axes.
A programmed feed (F word) is irrelevant for GO. i@hains effective until it is canceled by

another instruction from the same group (G1, G2,.G.3

Fig 11.2-1

Programming example

N10 GO X100 Y150 Z65 ; Cartesian coordinate

N50 GO RP=16.78 AP=45 ; Polar coordinate

Information

Another group of G functions exists for movementht® position .For G60 exact stop, a window
with various precision values can be selected aitbther G group. For exact stop, an alternative
instruction with non-modal effectiveness exists: G9

You should consider these options for adaptatioroto positioning tasks.

11.2.2 Positional data

GO1 Linear interpolation

Functionality

The tool moves from the start point to the end palong a straight path. The path speed is
defined by the programmed F word. All axes carréeersed simultaneously.

G1 remains effective until it is canceled by anoihstruction from the same G group (GO, G2,
G3, ...).
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C—1 Al
——
Fig 11.2-2
Programming example
NO5 G54 GO G90 X40 Z200 S500 M3 ;tool is nmgvat rapid traverse, spindle  speed
=500 rpm, CW rotation

N10 G1 7120 F0.15 ;Lineaeipolation with feed 0.15
mm/rev
N15 X45 7105
N20 Z80
N25 GO X100 ;Traverseae at rapid traverse
N30 M2 ;End of gram

GO02/G03 Circular interpolation

1.Functionality

The tool moves from the start point to the end poima circular path. The direction is determined
by the G function:

G2 - in clockwise direction

G3 - in counterclockwise direction

X: 1 G2 G3
i - 1 et illancnn ] e R e e ) —_— g
In clockwise direction In counterclockwise direction Z
Fig 11.2-3

G2/G3 remain effective until they are canceled hgther instruction from the same G group (GO,
Gl, ..).

Note: The required cycle can be described in differentava

_ Center point and end point

_ Circle radius and end point

_ Center point and aperture angle

2. Programming

G2/G3 X... Y... l... J...; Center and end points

G2/G3 CR=... X... Y... ; Circle radius and end poin
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G2/G3 AR=... I... J... ; Aperture angle and ceptant

G2/G3 AR=... X... Y... ; Aperture angle and endnpoi

G2/G3 AP=... RP =... ; Polar coordinates, circlauad the pole
Further possibilities for circle programming redaim:

CT - circle with tangential connection and

CIP — circle via intermediate point (see next sad).

3. Programming example

Center point and end point specification:

N5 G90 Z30 X40 ;Circle start point for N10

N10 G2 Z50 X40 K10 I-7 ;End point and center point

End point and radius specification

N5 G90 X30 Y40 ; Circle starting point 610
N10 G2 X50 Y40 CR=12.207 ; End point and radius

Note: With a negative leading sign for the value with GR= a circular segment larger than a
semi-circle is selected.

End point and aperture angle:

N5 G90 Z30 X40 ;Circle start point for N10

N10 G2 Z50 X40 AR=105 ;End point and aperture angle

Center point and aperture angle:

N5 G90 Z30 X40 ;Circle start point for N10

N10 G2 K10 I-7 AR=105 ;Center point and aperturglan

GO5 Circular interpolation via intermediate point

1. Functionality

If you know three contour points around the ciioltead of center point or

radius or aperture angle, you should preferablythuses5 function.

The direction of the circle in this case is detemxi by the position of the intermediate point
(between start and end positions).

G5 remains effective until it is canceled by anoihstruction from the same G group (GO, G1,
G2, ...).

Note: The dimension setting G90 or G91 appliesot the end poirdnd intermediate point!
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2. Programming example

N5 G90 Z30 X40 ;Circle start point for N10

Fig 11.2-4

N10 G5 Z50 X40 KZ=40 1X=45 ;End and intermediatén® (XI must be programmed as a

radius dimension)
G33 Thread cutting with constant lead:

1. Functionality

Function G33 can be used to cut the following typiethreads with constant lead:

® 7 Thread on cylindrical bodies
® 7z Thread on tapered bodies
® 7 Externall/internal threads

® 7 Single-start/multiple-start threads

® 7 Multi-block threads (thread “chaining”)

G group (GO, G1, G2,G3,...).

2. Prerequisite This requires a spindle with position measuringesys

G33 remains effective until it is canceled by aeothstruction from the same

}/— external

_i\? <
L

interna

Fig 11.2-5

3. Right-hand or left-hand threads

The direction of the thread, i.e. right-hand ot-fednd, is determined by the setting for the

direction of rotation of the spindle (M3 - clockwisotation, M4 - counterclockwise rotation). To

this aim,the speed setting must be programmed wauttkess S, or a speed must be set.

Note: The approach and run-out paths must be takemccount with respect to the thread length.

In the case of tapered threads (2 axes must béispgche lead address | or K of the axis with
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the longer path (greater thread length) must bd.useecond lead is not specified.

4. Start-point offset SF

A start-point offset of the spindle is required foachining multiple-start threads or threads in
offset cuts. The start-point offset is programmeder address SF in the thread block with G33
(absolute position).

If a start point is not included in the block, tredue from the setting data is activated.

Note: Any value programmed for SF= is always emténethe setting data as well.

5. Programming example

Cylindrical thread, two-start, start-point offs@0ldegrees, thread length (including approach and
run-out) 100 mm, thread lead 4 mm/rev.

RH thread, cylinder premachined:

N10 G54 GO G90 X50 Z0 S500 M3  ;Approach starbpdCW spindle rotation

N20 G33 Z-100 K4 SF=0 ;Lead 4 mm/rev.

N30 GO X54

N40 Z0

N50 X50

N60 G33 Z-100 K4 SF=180 ;2nd start, 18@rdes offset

N70 GO X54 ...

G75Fixed point approach

1. Functionality

By using G75, a fixed point on the machine, e.gl thhange point, can be approached. The
position is stored permanently in the machine éatall axes. No offset is effective. The speed of
each axis is its rapid traverse.

G75 requires a separate block and is non-modalnfdahine axis identifier must be
programmed!

In the block after G75, the previous G commandefinterpolation type” group (GO,

G1,G2, ...) is active again.

2. Programming example

N10 G75 X0 Z0

Remark: The programmed position values for X, Z/(@ue, here = 0) are ignored, but must still
be written.

G74 Reference point approach

1. Functionality

The reference point can be approached in the Ngramowith G74. The direction and speed of
each axis are stored in machine data.

G74 requires a separate block and is non-modalnfdahine axis identifier must be
programmed!

In the block after G74, the previous G commanchef’tnterpolation type” group (GO, G1,G2, ...)

216



g-' operation manual SINUMERIK 802Se handle

is active again.

2. Programming example

N10 G74 X0 Z0

Remark: The programmed position values for X, Z/(@ue, here = 0) are ignored, but
must still be written.

G9/G60/G64EXxact stop / continuous-path control mode

1. Functionality

G functions are provided for optimum adaptatiodiféerent requirements to set the traversing
behavior at the block borders and for block adwagdexample: For example, you

would like to quickly position with the axes or yawuld like to machine path contours over
multiple blocks.

2. Programming

G60 ;Exact stop — modal

G64 ;Continuous-path control mode

G9 ; Exact stop — non-modal

G601 ; Exact stop window fine

G602 ; Exact stop window coarse

3. exact stop fine G60,G9

If the exact stop function (G60 or G9) is activee telocity for reaching the exact end position
at the end of a block is decelerated to zero.

Another modal G group can be used here to set Wheemaversing movement of this block
is considered ended and the next block is started.

* G601 ; Exact stop window fine

Block advance takes place when all axes have rdablke’Exact stop window fine”

(value in the machine data).

* G602 ; Exact stop window coarse

Block advance takes place when all axes have rdablke’Exact stop window coarse”
(value in the machine data).

e selection of the exact stop window has a sigaitienfluence on the total time if many
positioning operations are executed. Fine adjustsmeaguire more time.

4. Programming example

N5 G602 ; Exact stop window coarse

N10 GO G60 X... ; Exact stop modal

N20 X...Y... : G60 remains active

N50 G1 G601 .. . ; Exact stop window fine
N80 G64 X.. . ; Switching to continuous-path ttohmode
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N100 GO G9 X.. . ; Exact stop is only effective fhis block

N111 .. ; Continuous-path control modeimga

Remark: The G9 command only generates exact stadhddlock in which it is programmed;
G60, however, is effective until it is canceled®§4.

5. Continuous-path control mode G64

The objective of the continuous-path control maiavoid deceleration at the block boundaries
and to switcho the next blockwith a path velocity as constant as possib{e the case of
tangential transitions). The function works witlok-ahead velocity controlover several blocks.
For non-tangential transitions (corners), the vigfazan reduced rapidly enough so that the axes
are subject to a relatively high velocity changeraw short time. This may lead to a significant
jerk (acceleration change). The size of the jerklmalimited by activating the SOFT function.

6. Programming example

N10 G64 G1 X... F... ; Continuous-path control mode

N20Y. . ; Continuous-path control madatinues to be active
N180 G60 ... ; switching to exact stop
G4 Dwell Time

1. Functionality

Between two NC blocks, you can interrupt the mailgjfior a defined time by inserting a
separate blockwith G4,The words with F... or S... are only usedhis block for the specified
time. Any previously programmed feedrate F or adigi speed S remain valid.

2. Programming

G4 F... ; Dwell time in s

G4 S... ; Dwell time in spindle revolutions

3. Programming example

N5 G1 F200 Z-50 S300 M3 ; Feedrate F, spindéed[s

N10 G4 F2.5 :Dwell time 2.5 s

N20 Z70

N30 G4 S30 ; Dwell for 30 spindéyolutions; corresponds to S=300 r.p.m.,
and100 % speed override: t=0.1 min

N40 X... ; Feedrate and spirgfieed continue to be effective

Remark

G4 S.. is only possible if a controlled spindlavsilable (if the speed specifications are also
programmed via S...).

F Feedrate

1. Functionality

The feed F is thpath velocity and represents the value of the geometric sumeofeltocity
components of all axes involved. The individuakaxtlocities therefore result from the portion of
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the axis path in the overall distance to be traadbrs

The feedrate F is effective for the interpolatigpets G1, G2, G3, and G5 and is retained until a
new F word is written.

2. Programming

F...

Remark

Forinteger values the decimal point is not required, e.g. F300.

Unit of measure for F with G94, G95

The dimension unit for the F word is determined®functions:

_ G94F as the feedrate inm/min

_G95F as the feedrate imm/rev. of the spindle (only meaningful when the spindleuisning)
Remark

This unit of measure applies to metric dimensidwzording to Section "Metric and inch
dimensioning”, settings with inch dimensioning algo possible.

3. Programming example

N10 G94 F310 ; Feedrate in mm/min

N110 S200 M3 ; Spindle rotation

N120 G95 F15.5 ; Feedrate in mm/rev.

Remark: Write a new F word if you change G94 — G95.

S spindle speed/direction of rotation

1. Functionality

The spindle speed is programmed in r.p.m. undeadieess S provided that the machine
possesses a controlled spindle.

The direction of rotation and the start or endhef inovement are specified via M commands (also
see Section 8.7 "Miscellaneous function M”).

M3 ; Spindle CW rotation

M4 ; Spindle CCW rotation

M5 ; Spindle stop

Remark: For integer S values, the decimal pointtmomitted, e.g. S270

Information If you write M3 or M4 in ablock with axis movementsthe M commands become
activebefore the axis movements.

2. Programming example

N10 G1 X70 Z20 F300 S270 M3 ; Spindle acceleratdst@ 270 r.p.nmbefore traversing of

the X, Z axes...
N80 S450 .. . ; Speed change ...
N170 GO Z180 M5 ; Z motion, spindlepsto

G25/G26 main spindle speed limitation
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1. Functionality

In the program, you can limit the limit values thaduld otherwise apply for a controlled spindle
by writing G25 or G26 and the spindle address & thie speed limit value.This overwrites the
values entered in the setting data at the same time

G25 and G26 each require a separate block. A prsligprogrammed speed S is maintained.
2. Programming

G25 S...limits the main spindle lower speed value

G26 S... limits the main spindle upper speed value.

1. Information : The outmost limits of the spindle speed are satachine data. Appropriate
inputs via the operator panel can activate varsmiing data for further limiting.

2. Programming example

N10 G25 S12 ; Lower spindle limit speed: 12 r.p.m.

N20 G26 S700 ; Upper spindle limit speed : 700m.p.

SPOS Spindle positioning

1. Functionality

Prerequisite: The spindle must be technically designed for pasitontrol. With the function
SPOS = you can position the spindle in a speaiiigular position. The spindle is held in the
position by position control.

The speedof the positioning procedure is defined in machdata. With SPOS walue from the
M3/M4 movement, the respectidirection of rotation is maintained until the end of the
positioning. When positioning from standstill, thesition is approached via the shortest path. The
direction results from the respective starting and position.

Exception: First movement of the spindle, i.eh# measuring system is not yet synchronized. In
this case, the direction is specified in machina.da

Other movement specifications for the spindle assjble with SPOS = ACP (...), SPOS = ACN
(...), ... as for rotary axes (see Section "4tl$’axiThe spindle movement takes place parallel to
any other axis movements in the same block. Thiskhks ended when both movements are
finished.

2. Programming

SPOS = ... ; Absolute position: 0 ... <360 degrees

3. Programming example

N10 SPOS = 14.3 ; Spindle position 14.3 degrees

N80 GO X89 Z300 SPOS = 25.6 ; Positioning of thaedip with axis movements ; The block is
only completed if all movements are performed.

N81 X200 2300 ; The N81 block will only stéfrthe spindle position from N80; is
reached.

T Tool
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1. Functionality
You select a tool by programming the T word. A maeldata defines whether the T word
represents a tool change or merely a preselection.
® 7 Tool change (tool call) is implemented directlybword (e.g. normal practice for tool
revolver on turning machines) or
® 7 the tool is changed through additional instructit6 after preselection by T word (see also
Section “Miscellaneous Functions M”).
Please note:
If a certain tool has been activated, this will eémstored as the active tool even across the
program end and after POWER ON of the control systéyou change a tool manually, then
enter the change into the control system also nilgrtoamake sure that the control system detects
the right tool. For example, you can start a biaitk a new T word in the MDA mode.
2.Programming
T... ;Tool number: 1 ... 32 000
Note A maximum of 15 tools can be stored in thetmbrat a time.
3. Programming example

; Tool change without M6

N10T1 : Tool 1

N70 T588 : Tool 588

; Tool change with M6:

N10T14 ... : Preselect tool 14

N15 M6 ; Perform tool change; thereafter4 Tdactive

D Tool offset number
1. Functionality
You can assign between 1 and 9 data fields witlowartool offset blocks (for several tool edges)
to each specific tool. If a special edge is regijiftecan be programmed by means of D plus a
corresponding number.
D1 is the automatic default if no D word is prograed. When DO is programmed, then the
offsets for the tool are not active.
Note: A maximum of 30 data fields with tool offsgdbcks can be stored in the control
at a time.
2. Programming
D... :Tool offset number: 1 ... 9
DO : No offsets active

Information : Tool length compensations take immediate effectnithe tool is active. The
values of D1 are applied if no D number has beegmammed. The tool length is compensated
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when the first programmed traversal of the relelamgth compensation axis is executed.
A tool radius compensation must also be activateshbans of G41/G42.
3. Programming example

Tool changeavithout M6 command (only with T).

N5 G17 ; Determines the axis assignmentdonpensations
N10 T1 ; Tool 1 is activated with the appiate D1
N11 GO Z... ; With G17, Z is the length compeitgaaxis, the length offset compensation

;is overlaid here
N50 T4 D2 : Load tool 4, D2 from T4 active

N70 GO Z... D1 ; D1 for tool 4 active; only cuggiedge changed Tool change usinghtge

; command:
N5 G17 ; Determines the axis assignmentdonpensations
N10 T1 ; Tool preselection
N15 M6 ; Tool change, T1 is active with tygpropriate D1
N16 GO Z... ; With G17, Z is the length compeitgaaxis, the length offset compensation

;is overlaid here

N20 GO Z... D2 ; D2 for tool 1 is active; with G1Z is the length compensation axis,the
;difference of the length compensation D1—>D2 isrtaid here
N50 T4 : Preselection of tool T4;

please observe:T1 with D2 is still active !

N55 D3 M6 ; Tool change, T4 with the appromiBt3 is active

G41/G42 Selection of tool radius compensation

1. Functionality

compensation (tool nose radius compensation) igatiet! by G41/G42. The control then
automatically calculates the necessary tool paghglestant from the programmed contour for the
current tool radius.
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Tool nose radiu

j
C

N
Fig 11.2-6
2. Programming
G41 X...Z... ;Tool radius compensation to ldftontour
G42 X... Z...  ;Tool radius compensation to rightontour

Note: You may only select the function for lineateirpolation (GO, G1).
Program both axes. If you only specify one axisntthe last programmed
value is automatically set for the second axis.

3. Programming

N10T...

N20 G17 D2 F300 ; Offset no. 2, feedrate 300 mm/m
N25 X... Y. .. ; PO — starting point

N30 G1 G42 X... Y... ; Selection right of the camtoP1

N31 X...Y.. . ; Starting contour, circle straight line

After the selection, it is also possible to exedlteks that contain infeed motions or M outputs:
N20 G1 G41 X...Y... ; Selection left of the camto

N21 Z... : Infeed motion

N22 X... Y... ; Starting contour, circle gtraight line

G40Tool radius compensation OFF

1. Functionality

The compensation mode (G41/G42) is deselected®dth G40 is also the activation position at
the beginning of the program.

The tool ends thblock in front of G40 in the normal position (compensation vector veltyca
the tangent at the end point);

If G40 is active, the reference point is the taatter point. Subsequently, when deselected, the
tool tip approaches the programmed point.

Always select the end point of the G40 block sungt tollision-free traversing is guaranteed!

2. Programming

G40 X... Y... ; Tool radius compensation OFF

Remark: The compensation mode can only be desdledtie linear interpolation (GO, G1).

3. Programming example
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N100 X... Y... ; Last block on the contotircle or straight line, P1
N110 G40 G1 X... Y.. ; Deactivate tool radius cemgation, P2
Subroutine

Programming example

Main: LF10.MPF

G54 T1 DO G90 GO0 X60 Z10

S800 M03

GO01 X70 Z8 FO.1

X-2

GO0 X70

L10 P3 : Call subroutine L10.SPF 3 times
G0z50

MO5

MO02

subroutine: L10.SPF

MO03S600 ;  subroutine directory

G01 G91 X-25 F0.1

X6 Z-3

Z-23.5

X15 Z-20.5

G02 X0 Z-71.62 CR=55

G03 X0 Z-51.59 CR=44

GO01 Z-6.37

X14

X6 Z-3

Z-12

X10

X-32 7194

G90

MO02 rreturn

11.3 CYCLES

Cycles are process-related subroutines that sugpogral implementation of specific machining
processes such as, for example, drilling, stoclokatnor thread cutting. The cycles are adapted to
the specific problem in hand by means of supplapeters.
Standard cycles for turning and milling applicaiare provided in the system.
Standard cycles for turning

1. Overview of cycles

LCYC82 Drilling, spot facing
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LCYC83 Deep hole drilling

LCYC840 Tapping with compensating chuck

LCYC84 Tapping without compensating chuck

LCYC85 Boring_1

2. Defining parameters

The arithmetic parameters from R100 to R149 ard asesupply parameters for the cycles.
Before a cycle is called, values must be assignéd transfer parameters. Any parameters not
needed must be loaded with zero. The values oéttiassfer parameters are unchanged after the
cycle has been executed.

3. Arithmetic parameters

The cycles use the parameters R250 to R299 asahtmithmetic parameters. These are deleted
when calling the cycles.

4. Call and return conditions

The drilling cycles are programmed independentlthefparticular axis names. The drilling
position must be approached prior to calling thdeein the higher-level program. The required
values for feed, spindle speed and direction aftiah of the spindle must be programmed in the
part program, if there are no supply parametetsardrilling cycle.

GO0 G90 G40 are always effective at the end of &ecyc

5. Recompilation of cycles

The cycle can only be recompiled if the set of peeters stands immediantely before the cycle
call. The parameters may not be separated by Nénstats or comments.

6. Planadefinition

All drilling and milling cycles assume that the @nmt workpiece coordinate system in which
machining is to be performed is defined by selgcéirplane G17, G18 or G19 and activating a
programmed frame (zero offset, rotation).

The drilling axis is always the 3rd axis of this®m. Prior to the call, a tool with tool offset of
this plane must be active. This remains active aftar the cycle has been completed.
LCYC82 Drilling, spot facing

1. Function

The tool drills with the spindle speed and feedpaitgyrammed down to the entered final depth.
When the final drilling depth is reached, a dwiefie¢ can be programmed. The drill is retracted
from the drill hole at rapid traverse rate.

2.Call

LCYC82

3. Precondition

The spindle speed and the direction of rotationyelas the feed of the drilling axis must be
defined in the higher-level program.

The drilling position must be approached beforéirgathe cycle in the higherlevel program.
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The required tool with tool offset must be seledtetbre calling the cycle.

4. Parameters

Parameter Meaning, Value Range
R101 Retract plane (absolute)
R102 Safety clearance
R103 Reference plane (absolute)
R104 Final drilling depth (absolute)
R105 Dwell time in seconds
Information :

R101The retract plane determines the position of thierdy axis at the end of the cycle.
R102The safety clearance acts on the reference plané¢heé reference plane is shifted forward
by an amount corresponding to the safety clearance.

The direction in which the safety clearance actitematically determined by the cycle.
R103The starting point of the drill hole shown in thending is programmed under the reference
plane parameter.

R104The drilling depth is always programmed as an alisolalue with refer to workpiece zero.
R105The dwell time at drilling depth (chip breakagepisgrammed in seconds under R105.

5. Motional sequence

Position reached prior to beginning of cycle:lassiion in the higher-level program (drilling
position)

The cycle produces the following motional sequence:

1) Approach reference plane shifted forward bymownt corresponding to the safety clearance
using GO.

2) Traverse to final drilling depth with G1 and fleedrate programmed in the higher-level
program.

3) Execute dwell time to final drilling depth.

4) Retract to retract plane with GO.

5. Example

N10 GO G17 G90 F500 T2 D1 S500 M4 ; Define techgplivalues

N20 X24 Y15 ; Approach tinidy position

N30 R101=110 R102=4 R103=102 R104=75 ; Supply perers

N35 R105=2 ; Supply paesens

N40 LCYC82 ; Call cycle

N50 M2 ; End of pragr
CYCLEB83 Deep hole drilling

1. Function

The deep-hole drilling cycle produces center hdtsn to the final drilling depth by repeated,

step-by-step deep infeed whose maximum amount egratameterized. The drill can be retracted
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either to the reference plane for swarf removaradach infeed depth or by 1 mm in each case for
chip breakage.

2. Call

LCYC83

3. Precondition

The spindle speed and the direction of rotationtrbagiefined in the higherlevel program.

The drilling position must be approached beforéirmathe cycle in the higherlevel program.
Before calling the cycle, a tool offset for thelldmust be selected.

4. Parameters
R102+R103
RI01 J
: R103
! 1.
i 2.
: R104

Parameter Meaning, Value Range

R101 Retract plane (absolute)

R102 Safety clearance, enter without sign

R103 Reference plane (absolute)

R104 Final drilling depth (absolute)

R105 Dwell time to drilling depth (chip breakage)

R107 Feed for drilling

R108 Feed for first drilling depth

R109 Dwell time at starting point and for swarf mral

R110 First drilling depth(absolute)

R111 Absolute degression, enter without sign

R127 Machining type:Chip breakage = 0Swarf remeval
Note:
Information

R101The retract plane determines the position of thikrdy axis at the end of the cycle. The
cycle is programmed on the assumption that thacefiane positioned in front of the reference
plane, i.e. its distance to the final depth is grea

R102The safety clearance acts on the reference plan¢hé reference plane is shifted forward
by an amount corresponding to the safety clearance.

The direction in which the safety clearance actaitomatically determined by the cycle.
R103The starting point of the drill hole shown in theading is programmed under the reference
plane parameter.

R104The drilling depth is always programmed as an alisolalue regardless of how G90/91 is

set prior to cycle call.
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R105The dwell time at drilling depth (chip breakagepisgrammed in seconds under R105.
R107, R108The feed for the first drilling stroke (under R1@8)d for all subsequent drilling
strokes (under R107) are programmed via these gdeasn

R109A dwell time at the starting point can be progrardrileseconds under parameter R109.
The dwell time at the starting point is executely dor the “with swarf removal” variant.
R110Parameter R110 determines the depth of the filihdrstroke.

R111Parameter R111 for the degression value deterritieesmount by which the current
drilling depth is reduced with subsequent drillsigokes. The second drilling depth corresponds
to the stroke of the first drilling depth minus thlesolute degression value provided that this value
is greater than the programmed absolute degregaloa. Otherwise, the second drilling depth
also corresponds to the absolute degression value.

The next drilling strokes correspond to the absotlégression value provided that the remaining
degression depth is still greater than twice theohle degression value. The remainder is then
distributed evenly between the last two drillingpkes.

If the value for the first drilling depth is in opgition to the total drilling depth, the error mags
61107 “First drilling depth incorrectly defined” displayed, and the cycle is not executed.
R127Value 0: The drill travels 1 mm clear for chip brage after it has reached each drilling
depth. Value 1: The drill travels to the refereptane, which is shifted forward by an amount
corresponding to the safety clearance for swarbkenafter each drilling depth.

5. Motional sequence

Position reached prior to beginning of cycle:

last position in the higher-level program (drillipgsition)

The cycle produces the following motional sequence:

1) Approach reference plane shifted forward bymownt corresponding to the safety clearance
using GO.

2) Traverse to first drilling depth with G1; theefirate results from the feedrate programmed prior
to cycle call after it has been computed with thigirsg in parameter R109 (feedrate factor).
Execute dwell time at drilling depth (parameter RJ10

With chip breakage selected: Retract by 1 mm frioencurrent drilling depth with G1 for chip
breakage.

With swarf removal selected:

Retract for swarf removal to reference plane sthifteward by an amount corresponding to the
safety clearance with GO for swarf removal, exexuthe dwell time at starting point (parameter
R106), approach last drilling depth minus clearatistance calculated in the cycle using GO,

3) Traverse to next drilling depth with G1 and gnegrammed feed; this motional sequence is
continued as long as the final drilling depth iaateed.

4) Retract to retract plane with GO.

5. Example
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100
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Fig 11.2-8
N10 T1D1 ;Define tool offset
N20 GO X120 Z50
N30 M3 S500
N40 M8
N50 X0 Z50
N60 R101=50.000 R102=2.000 ; Define values
N70 R103=0.000 R104=-50.000
N80 R105=0.000 R107=200.000
N90 R108=100.000 R109=0.000
N100 R110=-5.000 R111=2.000
N110 R127=1.000
N120 LCYCB83 ; call of cycle
N130 GO X200 Z200
N140 M5 M9
N150 M2
LCYC840 Tapping with compensating chuck
1. Function
The tool drills with the programmed spindle speed direction of rotation down to the entered
thread depth. The feed of the drilling axis resfitisn the spindle speed. This cycle can be used
for tapping with compensating chuck and spindl@aetalue encoder. The direction of rotation is
automatically reversed in the cycle. The retractloa carried out at a separate speed.
2.Call LCYC84
3. Precondition
This cycle can only be used with a speed-contraf@ddle with position encoder. The cycle does
not check whether the actual-value encoder fosiiedle really exists.
The spindle speed and the direction of rotationtrbaglefined in the higherlevel program. The
drilling position must be approached before callimg cycle in the higherlevel program.
The required tool with tool offset must be seledtetbre calling the cycle.

4. Parameters declare
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Parameter Meaning, Value Range
R101 Retract plane (absolute)
R102 Safety clearance
R103 Reference plane (absolute)
R104 Final drilling depth (absolute)
R106 Thread lead as value.value range: 0.001000.200 mm
R126 Direction of rotation of spindle for tappingNe range: 3 (for M3), 4 (for M4)
Information :
R101-R104 See LCYC84
R106 Thread lead as value
R126 The tapping block is executed with the directiomatition of spindle

programmed under R126. The direction of rotatioautomatically reversed in the cycle.

5. Motional sequence

Position reached prior to beginning of cycle:

last position in the higher-level program (drillipgsition)

The cycle produces the following motional sequence:

1. Approach reference plane shifted forward byrmpunt corresponding to the safety clearance
using GO

2. Tapping down to final drilling depth with G33

3. Retract to reference plane shifted forward bgmmount corresponding to the safety clearance
with G33

4. Retract to retract plane with GO

5. Example

This program is used for tapping on the position tk@ Z axis is the drilling axis. The parameter
for the direction of rotation R126 must be paramie¢el. A compensating chuck must be used for
machining. The spindle speed is defined in theddével program.

N10 GO G17 G90 S300 M3 D1 T1 ; Define technologhuges

N20 X35 Y35 Z60 ; Approach drillipgsition
G17

N30 R101=60 R102=2 R103=56 R104=15 ; Parametegrassint
N40 R106=0.5 R126=3 ; Parameter assighmen
N40 LCYC840 ; Cycle call

N50 M2 ; End of program
LCYC85 Boring

1. Function

The tool drills with the spindle speed and feedpatiyrammed down to the entered final drilling
depth. When the final drilling depth is reachedweell time can be programmed. The approach

and retract movements are carried out with theréged programmed under the respective
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parameters.

2. Call

LCYC85

3. Precondition

The spindle speed and the direction of rotationtrbasiefined in the higherlevel program.
The drilling position must be approached beforéirgathe cycle in the higherlevel program.
Before calling the cycle, the respective tool wibl offset must be selected.

4. Parameters

Parameter Meaning, Value Range

R101 Retract plane (absolute)

R102 Safety clearance

R103 Reference plane (absolute)

R104 Final drilling depth (absolute)

R105 Dwell time at drilling depth in seconds

R107 Feed for drilling

R108 Feed when retracting from drill hole
Information :

Parameters R101 - R105ee LCYC82

R107The feed value defined here acts for drilling.

R108The feed value entered under R108 acts for retigaétom the drill hole.

5. Motional sequence

Position reached prior to beginning of cycle: lassition in the higher-level program (drilling
position)

The cycle produces the following motional sequence:

1) Approach reference plane shifted forward bymouwnt corresponding to the safety clearance
using GO

2)Traverse to final drilling depth with G1 and fleed programmed under parameter R106.
3)Execute dwell time at final drilling depth.

4) Retract to reference plane shifted forward byemount corresponding to the safety clearance
with G1 and the retract feed programmed under R108.

6. Example

The cycle LCYCS85 is called in Z70 and X50 in the ghdne. The Y axis is the drilling axis. No
dwell time is programmed. The workpiece upper edge Y=102.

N10 GO G90 G18 F1000 S500 M3 T1 D1 ; Define tetbgy values

N20 Z70 X50 Y105 ; Approadtillthg position
N30 R101=105 R102=2 R103=102 R104=77 ; Define patars

N35 R105=0 R107=200 R108=400 ; Define patens

N40 LCYC85 ; Call dnillyj cycle
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N50 M2 ; End of gram

LCYC93 Recess cycle

1. Function

The recess cycle is designed to produce symmetegcakses for longitudinal and face machining
on cylindrical contour elements. The cycle is dl#dor machining internal and external recesses.
2. Call

LCYC93

3. Precondition

The recess cycle can only be called if G23 (dianiegramming) is active. The tool offset of the
tool whose tool nose width has been programmed RAB7 must be activated before the recess
cycle is called. The zero position of the tool nfssmes machine zero.

4. Parameters

R101 Im oo

Ir114] "RI18_

Parameter Meaning, Value Range

R100 Starting point in facing axis

R101 Starting point in longitudinal axis

R105 Machining method, Value range 1 ... 8

R106 Finishing allowance, without sign

R107 Tool nose width, without sign

R108 Infeed depth , without sign

R114 Recess width, without sign

R115 Recess width, without sign

R116 Flank angle, without sign,between 0 <= R1+689.999 degrees

R117 Chamfer on rim of recess

R118 Chamfer on recess base

R119 Dwell time on recess base
Information

R100The recess diameter in X is specified in paraneie0
R101R101 determines the point at which the recesssstathe Z axis.
R105R105 defines the recess variant:

Value | Longitudinal/Facing External/Internal Starting Point Position
1 L A Left
2 P A Left
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L | Left
P | Left
L A Right
P A
L

Right
I Right
8 P I Right
If the parameter is set to any other value, théedgcaborted with the alarm 61002 “Machining

N|o|jfo|bd~|w

type incorrectly programmed”.
R106Parameter R106 determines the finishing allowaocedughing of the recess.
R107Parameter R107 determines the tool nose widtheofgbessing tool. This value must
correspond to the width of the tool actually udéthe tool nose of the active tool is wider, the
contour of the programmed recess will be violafth violations are not monitored by the cycle.
If the programmed tool nose width is wider thanrbeess width at the base, the cycle is aborted
with the alarm G1602 “Tool width incorrectly defifie
R108By programming an infeed depth in R108, it is poiesio divide the axisparallel recessing
process into several infeed depths. After eactethfthe tool is retracted by 1 mm for chip
breakage.
R114The recess width programmed in parameter R114 &suned on the base.The chamfers are
not included in the measurement.
R115Parameter R115 determines the depth of the recess.
R116The value of parameter R116 determines the angleedfanks of the recess. When it is set
to “0”, a recess with axis-parallel flanks (i.ectangular form) is machined.
R117R117 defines the chamfers on the recess rim.
R118R118 defines the chamfers on the recess base Vallnes programmed for chamfers do not
produce a meaningful recess contour, then the éyeborted with the alarm 61603 “Recess form
incorrectly defined”.
R119The dwell time on the recess base to be enterBd 19 must be selected such that at least
one spindle revolution can take place during theltperiod. It is programmed to comply with an
F word (in seconds).
5. Motional Sequence
Position reached prior to beginning of the cycle:
® Any position from which each recess can be apprxhelithout risk of collision.
The cycle produces the following motional sequence:
® Approach with GO starting point cacluated intemail the cycle.
® Execute depth infeeds:

Roughing in parallel axes down to base, takingfiimig allowance into account. Tool travels

clear for chip breakage after each infeed.

® Execute width infeeds:
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Width infeeds are executed perpendicular to théhdieyeed with GO, the roughing process
for machining the depth is repeated.

The infeeds both for depth and width are distridueenly with the highest possible value.

® 7z Rough the flanks. Infeed along the recess wiltxecuted in several steps if necessary.

® 7 Finish-machine the whole contour, starting ahbiohs and working towards center of
recess base, at the feedrate programmed befoogdleecall.

6. Example

- 160 -

100

T
=30

@100

e

U o L

Fig 11.2-9

G55 GO X0 Z0 M3 S1000 T0O1 D01
GO0 X100

Z-50

R100=100 R101=-100 R105=1
R106=0 R107=3 R108=5
R114=70 R115=30 R116=0
R117=5R118=5 R119=1
LCYC93

GO0 X120

Z-50

R100=100 R101=-110 R105=5
R106=0 R107=3 R108=5
R114=50 R115=30 R116=13.6
R117=5 R118=5 R119=0.5
LCYC93

T01DO0O

MO5

M2

LCYC95 Stock removal cycle
1. Function
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This cycle can machine a contour, which is prograchim a subroutine, in a longitudinal or face
machining process, externally or internally, throwxisparallel stock removal.

The technology (roughing/finishing/complete machg)ican be selected. The cycle can be called
from any chosen collision-free position. A tools®Et must have been activated in the program
with the cycle call.

2. Call

LCYC95

fzh

3

3. Precondition

® The cycle requires an active G23 (diameter prograagm

® The file SGUD.DEF, which is supplied on the cyaliéskette, must be available in the
control system.

® The stock removal cycle can be called to the 3odjm level.

4. Parameters

Parameter Meaning, Value Range
R105 Machining type valuerange 1 ... 12
R106 Finishing allowance, without sign
R108 Infeed depth, without sign
R109 Infeed angle for roughing, it should be zdraee machining
R110 Contour clearance distance for roughing
R111 Feedrate for roughing
R112 Feedrate for finishing

Information

R105The machining types:

® longitudinal/facing

® internal/external

® roughing/finishing/complete machining

are defined by the parameter determining the typeachining.When longitudinal machining is

selected, the infeed always takes place in thadegkis, and vice versa.

- _ Roughing/Finishing/Complete
Value Longitudinal/Facing(P) External/Internal (A/l) o
Machining
1 L A Roughing
2 P A Roughing
3 L I Roughing
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4 P I Roughing
5 L A Finishing

6 P A Finishing
7 L I Finishing

8 P I Finishing
9 L A Complete
10 P A Complete
11 L I Complete
12 P I Complete

If any other value is programmed for the paraméier cycle is aborted and the following alarm
output 61002 “Machining type incorrectly programrhed

R106 A finishing allowance can be programmed in paramet6.

The workpiece is always rough-machined down tofthishing allowance. In this case, the
residual corner produced in the course of eachadiallel roughing process is immediately cut
away in parallel with the contour at the same titheo finishing allowance is programmed, the
workpiece is roughmachined right down to the fic@htour.

R108The maximum possible infeed depth for the rouglpiragess is entered under parameter
R108. However, the cycle itself calculates theenirinfeed depth that is applied in
rough-machining operations.

R109The infeed motion for roughing can be executecharagle which can be programmed in
parameter R109. In the face machining processdirgieimmerse is not possible, R109 must be
programmed to ZERO.

R110Parameter R110 specifies the distance by whickotblgs lifted from the contour in both
axes after each roughing operation so that it earetracted by GO.

R111The feedrate programmed under R111 applies ta#iispon which stock is removed during
roughing operations. If finishing is the only mathg type selected, then this parameter has no
meaning at all.

R112The feedrate programmed under R112 is appliedr@hing operations. If roughing is the
only machining type selected, then this paramedsro meaning at all.

Contour definition

The contour to be machined by stock removal is iamogned in a subroutine. The name of the
subroutine is transferred to the cycle via the _GMNRAvariable. The contour may consist of
straight lines and circle segments; radii and cleasnfan be inserted. The programmed circle
sections can be quarter circles as a maximum.

Undercuts may not be contained in the contoum lfiadercut element is detected, the cycle is
aborted, and the alarm 61605 “Contour incorreatirebd” is output.

The contour must always be programmed in the dinechat is traversed when finishing

according to the selected machining direction.

236



g-' operation manual SINUMERIK 802Se handle

Roughing

Approach cycle starting point (calculated interplallith GO in both axes simultaneously.

® Perform depth infeed with the angle programmed uRd®9 to the next roughing depth.

® Approach roughing cut point in parallel axes with &d at a federate programmed in R111.

® Travel in parallel with contour along contour +i§ining allowance up to the last roughing
cut point with G1/G2/G3 and at feedrate R111.

® Lift in each axis by the clearance (in mm) prograsdrm R110 and retract with GO.

® Repeat this sequence until the final roughing depthached.

Finishing

® Approach the cycle starting point in individual axeith GO

® Approach the contour starting point in both axesutianeously with GO.

® Finish-machine along the contour with G1/G2/G3 antthe federate programmed in R112.

® Retract to cycle starting point in both axes with G

When finishing is selected, the tool radius comp#as is automatically activated internally in

the cycle.

Starting point

The cycle automatically calculates the point atolihinachining must start. The starting point is

always approached in both axes simultaneouslyoiaghing and in individual axes for finishing.

In this case, the infeed axis approaches thersggptint first.

When complete machining is selected, the tool do¢seturn to the internally calculated starting

point after the last roughing cut

5. Example
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e S5
r 1 ¥
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Fig 11.2-10

Main: LC95.MPF

G500 S500 M3 F0.4 TO1 D01 ; setting workpiece
Z2 X142 M8

_CNAME="LO1"
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R105=1 R106=1.2 R108=5 R109=7

R110=1.5R111=0.4 R112=0.25

LCYC95 ; call lcyc95

T02DO01

R105=5 R106=0

LCYC95

GO0 G90 X120

Z120 M9

M2

Subroutine LO1.SPF:

GO0 X30 22

GO01 Z-15F0.3

X50 Z-23

Z-33

G03 X60 Z-38 CR=5

GO01 X76

G02 X88 Z-50 CR=12

MO02

LCYC97 Thread cutting

1. Function

The thread cutting cycle is suitable for cuttingeemal and internal, single-start or multiple-start
threads on cylindrical and tapered bodies in te@épor longitudinal axis. Depth infeed is an
automatic function.

Whether a right-hand or left-hand thread is produsealetermined by the direction of rotation of
the spindle, which must be programmed before eptlie cycle. Feed and spindle override are not

effective in the traversing blocks containing tlireatting operations.

2. Call
LCYC97
R103 R101
R0 | |
Ii [ R109
Rl 11 w
RiDg T R4 00
Fig 11.2-11
3. Parameters
Parameter Meaning, Value Range
R100 Diameter of thread at starting point
R101 Thread starting point in longitudinal axis
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R102 Diameter at end point

R103 Thread end point in longitudinal axis
R104 Thread lead as value, without sign
R105 Definition of thread cutting method:Value rang, 2
R106 Finishing allowance, without sign
R109 Approach path, without sign
R110 Run-out path, without sign
R111 Thread depth, without sign
R112 Starting point offset, without sign
R113 Number of rough cuts, without sign
R114 Number of threads, without sign

Information

R100, R101These parameters define the thread starting poiitand Z.

R102, R103The thread end point is programmed under R102 a8 Rn the case of cylindrical
threads, one of these parameters has the sameagaRE00 or R101.

R104The thread lead is an axis-parallel value andésifipd without sign.

R105Parameter R105 defines whether the thread is mediiternally or externally.

R105 = 1: External thread

R105 = 2: Internal thread

If the parameter is set to any other value, théedgcaborted with the alarm 61002 “Machining
type incorrectly programmed”.

R106 The programmed finishing allowance is subtractechfthe specified thread depth. The
remainder is divided into rough cuts.

The finishing allowance is removed in one cut afterghing.

R109, R110Parameters R109 and R110 specifiy the internalbutated thread approach and
run-out paths. The cycle shifts the programmedistapoint forward by the approach distance.
The run-out path extends the length of the thregaihd the programmed end point.
R111Parameter R111 defines the total depth of the threa

R112An angle value can be programmed in this paraméteés.value defines the

point at which the first thread cut starts on tlewnference of the turned part,

i.e. it is a starting point offset.

Possible values for this parameter are betweerd0.00+ 359.9999 degrees.

If no starting point offset is specified, the fitestead automatically starts at the

zero-degree marking.

R113Parameter R113 determines the number of roughitsgfouthread cutting operations. The
cycle independently calculates the individual, entiinfeed depths as a function of the settings in
R105 and R111.

R114This parameter specifies the number of threadss@'hees arranged symmetrically around
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the circumference of the turned part.

4 Motional sequence

Position reached prior to beginning of cycle:

® Any position from which the programmed thread starpoint + approach path can be
approached without risk of collision.

The cycle produces the following motional sequence:

® Approach starting point at the beginning of therapph path (calculated internally in the
cycle) to cut first thread with GO.

® Infeed for rough cutting according to the infeedtmed defined under R105.

® Repeat thread cuts according to the programmed @uaflsough cuts.

® Remove the finishing allowance with G33.

°

Repeat the whole sequence for every further thread.

5.Example
-~ 80
N 1
g
=]
L ¥
Fig 11.2-12

G55 G00 X0 Z0 M03 S1000 ;setting workpiece

TO1 DO1

GO00 X100

Z50

R100=96 R101=0 R102=100 R103=-100
R104=2 R105=1 R106=0.5
R109=15 R110=35 R111=15
R112=0 R113=7 R114=1
LCYC97 ; call cycle
MO5
M2
9.4 Arithmetic parameters R
1. Functionality
If you want an NC program in which you can vHrg values to be processed, or if you simply

needed to compute arithmetic values, then you sarRu(arithmetic) parameters. The control
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system will calculate or set the values you neednithe program is executed. An alternative
method is to input the arithmetic parameter vadliesctly. If the R parameters already have value
settings, then they can be assigned in the prograither NC addresses that have variable values.
2.Programming

RO=...

to

R249=...

(to R299=..., if there are no machining cycles)

3. Explanation

250 arithmetic parameters with the following clésation are available:

RO ... R99 - for free assignment

R100 ... R249 - transfer parameters for machinjyaies.

R250 ... R299 - internal arithmetic parameterariachining cycles.

If you do not intend to use machining cycles (seetiSn NO TAG “Machining Cycles”), then this
range of arithmetic parameters is also availablgdor use.

4. Value assignment

Example:

R0=3.5678 R1=-37.3 R2=2 R3=-7 R4=-45678.1234

You can assign an extended numerical range usipgnextial notation 10 3%...1073%) .

The value of the exponent is typed after the chara&X. Maximum number of characters: 10
(including sign and decimal point).

Value range of EX: -300 to +300.

Example:

R0=-0.1EX-5 ;Meaning: RO = -0,000 001

R1=1.874EX8 ;Meaning: R1 = 187 400 000

Note: Several assignments (including arithmetiacesgions) can be programmed in one block.
5. Assignment to other addresses

You can obtain a flexible NC program by assignirithenetic parameters or arithmetic
expressions with R parameters to other NC addregséises, arithmetic expressions or R
parameters can be assigned to any NC addresshwittxteption of addresses N, G and L.
When making assignments of this kind, type the attar “=" after the address character.
Assignments with a negative sign are also permitted

If you wish to make assignments to axis addregs@gefsal instructions), then you must do so in
a separate program block.

Example:

N10 GO X=R2 ;Assignment to X axis

6. Arithmetic operations functions

Operators/arithmetic functions must be programnsdg.uthe normal mathlematical notation.

241



g-' operation manual SINUMERIK 802Se handle

Processing priorities are set by means of rounckieta. Otherwise the “multiplication/division
before addition/subtraction” rule applies. Degraesspecified for trigonometric functions.
9.5 Program jumps
9.5.1 label --- Jump destination for program jumps

1. Functionality
1) Alabel or ablock number serve to mark blocks as jump destinations for @ogjumps.
Program jumps can be used to branch to the progegmmence.
2) Labels can be freely selected, but must coraimnimum of 2 and a maximum of 8 letters or
numbers, and thiérst two characters must bdetters or underscores.
3) Labels that are in the block that serves aguitng destination arended by a colonThey are
always at the start of a block. If a block numliseslso present, the label is locasgtdr the block
number.
4) Labels must be unique within a program.

2. Programming example
N10 LABEL1: G1 X20 ; LABELL is the label, jumpestination

TR789: GO X10 Z20 ; TR789 is the label, jumptdetion
— No block number existing

N100 .. .; A block number can arap destination.

9.5.2 Unconditional program jumps
1. Functionality
NC programs process their blocks in the sequenadich they were arranged when they were
written.
The processing sequence can be changed by intrappgram jumps.
The jump destination can be a block witkalel or with ablock number. This block must be
located within the program.
The unconditional jump instruction requires a safmblock

2. Programming

GOTOF Lable ; GoTo operation
GOTOB Lable ;GoBack operation

AWL Note
GOTOF ; GoTo operation (in the direction lod tast block of the program)
GOTOB ;GoBack operation (in the directiorttod first block of the program)
Lable ; Selected string for the label (jurapél) or for the block number

9.5.3Conditional program jumps
1. Functionality
Jump conditionsare formulated after thHé& instruction . If the jump conditionyalue not zerg

is satisfied, the jump takes place.
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The jump destination can be a block witkalel or with ablock number. This block must be
located within the program.
Conditional jump instructions require a separatekl Several conditional jump instructions can
be located in the same block.
By using conditional program jumps, you can alsasiderably shorten the program, if necessary.
2.Programming

IF condition GOTOFlabel ; GoTo operation (forward jum)

IF condition GOTOBIabel ; GoBack operation (reverse jump)

AWL Meaning

GOTOF Jump direction forward (in the directiortlodé last block
of the program)

GOTOB Jump direction reverse (in the directibthe first block
of the program)

Lable Selected string for the label (jump laleelfor the block
number

IF Introduction of the jump condition

Condition R parameter, arithmetic expression for formulathng
condition

3. Comparison operations

Operators Meaning
== Equal to
<> Not equal to
> Greater than
< Less than
>= Greater than or equal to
<= Less than or equal to

The comparison operations support formulating pfimp condition. Arithmetic expressions
can also be compared.

The result of comparison operations is "satisfied”not satisfied.” "Not satisfied” sets the value
to zero.

4. Programming example for comparison operators

R1>1 ;R1 greater than 1
1<R1 ;1 less than R1
R1<R2+R3 ;R1 less than R2 plus R3

R6>=SIN(R7*R7) :R6 greater than or equal to SIN(R7
9.5.4 Programming example
Task

Approaching points on a circle segment:
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Given: Starting angle: 30n R1

Circle radius: 32 mm in R2
Spacing between the positions: 1 R3

Number of points: 11 in R4
Position of the circle centerin Z: 50 mm  in R5

Position of the circle center in X: 20 mm in[R6

' \

R4 =11 (Mo. of points)

R&

Fig 11.2-13

Programming example
N10 R1=30 R2=32 R3=10 R4=11 R5=50 R6=20 ; Assgmt of the starting values
N10 MA1: GO Z=R2 *COS (R1)+R5 X=R2*SIN(R1)+R6
; Calculation and assignment to axis addresses
N30 R1=R1+R3 R4= R4-1
N40 IF R4 > 0 GOTOB MA1
N50 M2
Explanation
In block N10, the starting conditions are assigttetthe corresponding arithmetic parameters.
The calculation of the coordinates in X and Z drelprocessing takes place in N20.
In block N30, R1 is incremented by the clearanageaR3, and R4 is decremented by 1. If
R4 > 0, N20 is executed again; otherwise, N50 eitt of program.
9.6 Subroutine
1. Application
Basically, there is no difference between annpaogram and a subroutine.
Frequently recurring machining sequences are storegbroutines, e.g certain contour shapes.
These subroutines are called at the appropriagitots in the main program and then executed.
One form of subroutine is theachining cycle Machining cycles contain universally valid

machining scenarios (e.qg.: drilling, tapping, greanilling, etc.). By assigning values via included
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transfer parameters, you can adapt the subroutipeur specific application.
2. Structure
The structure of a subroutine is identical to thfe main program .Like main programs,
subroutines contaill2 — end of programin the last block of the program sequence. Thisnsea
a return to the program level where the subroutiag called from.
3. End of program
The end instructioRET can also be used instead of the M2 program erfieisubroutine.
RET requires a separate block.
The RET instruction is used when G64 continuous-patde is not to be interrupted by a
return. With M2, G64 is interrupted and exact dtopmitiated.

Main program Seguence
AMAINIZ3
Subroutine
MN20  L10 ;Call t
Cai
W21 ...
i N10 R1=34 ..
N20 X..Z...
MED L10 ;Call
Vy
Retumn
M2 Y
Fig 11.2—14

4. Subroutine name
The subprogram is given a unique name allowing litet selected from several subroutines. When
you create the program, the program name may bé/fselected provided the following
conventions are observed:
_ The first two characters must be letters
_ The others may be letters, digits or underscore
_ Maximum of 8 characters in total
__No dashes (see Section “Character set”)
The same rules apply as for main program names.
5. Subroutine call
Subroutines are called in a program (main or sujmara) with their names. To do this, a separate
block is required.
Example
N10 L785 :Call of subroutine L785
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N20 WELLE7 :Call of subroutine WELLE7
6. Program repetition P...
If a subroutine is to be executed several timesigtession, write the number of times it is to be
executed in the block of the call after the subirubame under theddress P A maximum of
9,999 cyclesre possible (P1 ... P9999).
Example
N10 L785 P3 ; Call of subroutine L785 , 3gmss
7. Nesting depth
It is not only possible to call subroutines in mpimgrams, but also in other subroutines. There is
a total of 4 program levels (including the maingraom level) available for programming this type
of nested call.
Note: If you are working with machining cycles, g¢e remember that these also need one of the
four program levels.
8. Information

Modal G functions can be changed in the subrouére,G90 —> G91. When returning to the
calling program, ensure that all modal functiore sat the way you need them to be.

Please make sure that the values of your arithrpat@meters used in upper program levels
are not inadvertently changed in lower programlieve

When working with SIEMENS cycles, up to 4 prograwdls are needed.
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