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Coje to ,,G-CODE“?
G-code

From Wikipedia, the free encyclopedia
For other uses, see G-code (disambiguation) and G programming language (disambiguation).
"RS-274" redirects here. For the photoplotter format, see Gerber format.
G-code (also RS-274) is the most widely used computer numerical control (CNC) programming language. It is used mainly in computer-aided manufacturing to control automated machine tools, and has many variants.

G-code instructions are provided to a machine controller (industrial computer) that tells the motors where to move, how fast to move, and what path to follow. The two most common situations are that, within a machine tool
such as a lathe or mill, a cutting tool is moved according to these instructions through a toolpath cutting away material to leave only the finished workpiece and/or an unfinished workpiece is precisely positioned in any of up to
nine axes!" around the three dimensions relative to a toolpath and, either or both can move relative to each other. The same concept also extends to noncutting tools such as forming or burnishing tools, photoplotting, additive
methods such as 3D printing, and measuring instruments.
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CAD/CAM-CNC-process chain
- production with machine tools

creation of CAD-data CAD-data
(design) analyze/supplement

production with machine tools

SINUMERIK

The term CAD/CAM-CNC-process chain primarily reflects the production environment with machine tools.
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Product Manufacturing Information (PMI) in NX
- the consequent step towards paperless production

CAD-session CAM-session

Product manufacturing information (tolerances, dimensions ...) can be assigned to the CAD master model in NX and are thus
available in the CAM session without detour via technical drawings.
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CAM
- Computer-aided manufacturing

Job preparation Production / shop-floor

CAD-data

Computer-aided manufacturing refers to the use of software that is independent of the CNC machine to generate the NC code.
In contrast to workshop-oriented programming (WOP), NC programs are created in the job preparation phase.
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Postprocessor
- individual for each machine

Individual

+ each CAM-system
» each CNC-type

g » each machine type

Postprocessors of each CAM system must be individually adapted for the CNC type but also for each machine type.
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U obrabéciho stroje je to jasna volba — Sinumerik ONE © Co ale ostatni aplikace?
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Varianta SIMATIC Technology

Entry type: Application example Entry 1D: 109767009, Entry date: 11/26/2021
o o o W 1r (29)
>Rate

SIMATIC $7-1500T Kinematics Language
Entry  Associated product(s)

The library LKinLang enables textual motion programming of kinematics. Besides the possibility to define user-specific textual languages, the
motion program can also be defined in G-Code.

PROGRAM

Motion with textual | ges is and widely d in many Therefore, the standard application SIMATIC Kinematics
Language enables the user to easily define a motion program for kinematics using different textual languages without an engineering system

The library function blocks parse the textual program commands in a list (PathData), from where the commands are automatically executed by the function
block MC_MovePath (library LKinCtrl > 109755891,
Besides the possibility to define user-specific textual languages, the motion program can also be defined in G-Code. The program commands can be

created manually using text editors or in case of G-Code by export of suitable (CAD) - software. The resulting program will be stored on the SIMATIC
memaory card. File transfer is possible by accessing the web server via the user files or using the file transfer toal

Following benefits are provided with this library:

. motion prog: g using textual |

* G-Code programming with limited instruction set

= user-defined language definition

= 4D path interpolation

= storage of textual program files on memory card

* program file transfer via web server or transfer tool
= mathematical functions for programming

= control structures and variables for programming

SIMATIC HMI Faceplates

2 G0

3 41 ER=20  Blend Inea movement with radus 20

4 at

H 2100 Move up

3 X100 Y100  ;Move above pick pes

7 Z0M1,11  Down to pick pos and dose gricoe:

8 GIFIS)  Wait 150ms

9 GLZI0  Move v

10 X200 Y300 Move to sbove place pos v
—_

+albsohte postions

iLinax movement

Insert command

>

Editor Programs

SIMATIC File Transfer

The additional file transfer lool for windows enables to easily transfer files 10 the memory card from a computer connecled 1o the SIMATIC PLC. Using the
transfer tool the manual access lo the web server can be avoided

NX MCD / SIMIT Mode! for SIMATIC Kinematics Language - Machining Centers
One of the library is

https://support.industry.siemens.com/cs/ww/en/view/109767009 +

https://support.industry.siemens.com/cs/ww/en/view/109755891
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with the scenario shown in the image below.

Downloads

for Documentation V1.4.0 (3,8 MB)

Lib o* Library V1.4.0 for STEP 7 V16 (7,2 MB)

B o Example Project for STEP 7 V16 (11,5 MB)
5ib &* SIMATIC FileTransfer V1.1.6 (0,4 MB)

for Changelog V1.4.0 (0,5 KB)




Varianta SIMATIC Technology — prakticka ukazka

sktop\10976700: i \LKinLang_ExamplePr ). ng_ExamplePro
Poject Edit View Insent Online Options Tool; Window Help : Totally Integrated Alrtomation
G Y H st | @] X T X 0 (12 ) MK B R cooniine &F cooifine | iz I8 B 3| 1] [Search nprojec | ¢ PORTAL
p J £l 4 ll LKinLai ,E:anmlekplu;¥1_4*o_¥1? » Dwim&uem- ,' E ..act V1_4 0_V17 » PLC_1[CPU 1517TF-3 PN/DP] » Program blocks » KinematicsMain [0B123]
J i Plant objects |§ Topology view Ijg Network view E’f Device view |
(]2 ¥ newwork| |1 connections [ comnezion |~ B %5 W H[1] @+ S [[ Connections [« [ v o =¥ 2 0, | = B @ [D] B @2 s G BAT G0N ET e o
= i o = KinematicsMain ;
E B _‘|LKmLahg_Enmp!erpq_Vi_ﬂ_o_V_ =] v 571500/ET200... | |Name IDmtype | Defaultvalue Comment. |
E & Add new device [ 1 4@~ Input E
= 7 HMI_1 b oA .
| th Devices & neworks i ';uc-isms-a . m%nrmbilg i e 2 @=  initalcall Boal initial call of thiz OB [V
= [[§ PLC_1 [CPU1517TF-3 PNIDP] | = HMLRT.1 Bl [ B0
=z nowmcnnﬁgmnm | = ‘ b HML1IE.CP.. e 5
2l Online & diagnostics | ‘ 2 s A 4 =al = 5] -
» g8 Software units [ 1 — . |
= | Program blocks | {PNAIE_1 } = Bl(&ktith: Main P@gnm gmep (Cycle) |
P Add newblock | 1 Motion program for TO_Kinemstics B
B foms Main [081) | Network 1: Call LKinLang_FileHandler -read file from card -
& HmiMsin [0B124] 1 5 2
W NSRRIz ‘ ¥  Network 2: CallLKinLang_Parser- parse program lines and write path data “
2 MCinterpolator [0B92] 1 Comment w=
3 MCLookahead [0B97] | L =
| MCServo [0891] 1 W89 5‘
@ Controls [DB1] ‘ *LKinLang_ B3
@ GlobsIDats [DB13] 1 Farser_D8" .
b [i Instances ‘ WB35450 g
» [ia) LKinCur_Blocks 1 TKinLang_Parser™ 5
» [ LinLang_Blocks ol —~—EN s ;
» [ LkinLang_Editor_Blocks — “Controlz™. E
» [z LKinLang_ProgramManage.. ¥ ‘ executeParier — execute
» I3 system blocks l *Controls" stop
» [ Technology objects ‘ Parser— stop
» G Exteral zource files v 1 o
<1 1] 1> | *LKINLANG_
‘ v | Details view | LANGPACK_
| GCODE" — language
1 0 syntaxCheck
| “GlobalData" flag  flagMode
Name 1 ModeDefaults — pefaults
1 "GlobalData" line
Buffer — fineBufier
1 “GlobalData” path
1 Data — pathData
| “GlobalDsta".pre  preProcess
1 ProcessorConfig — Canfig
} “GlobalDsta™.
| parameter  parameter
Defaults — pefaults
|
‘ “GlobalData”. interface
| interfaceVariables — Variables
E« |
<| m > | [100% ¥ —%— @ < |m > < [}
GinematicsMain [OB
General Texts
General [a]
Information E jGenssal
Time stamps vl
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Varianta SIMATIC Technology — cena v LP — bez slev
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Zéruka (1260 m) 12
- Al
Sestava C.1. EEO (648m) 0
[Pozice|Pocet Objednaci cislo Popis [zakaznicka Sleva  [Cenikova Iiimotnosl [Rozmér [Termin I
Cenalks Cena Cenalks |[[Brutto obalu vysklad. ||
i€ € € dxsxv [prac. dny
SIMATIC S7-1500F, CPU 1517F-3 PN/DP, Central processing unit with Work
memory 3 MB for Program and 8 MB for data, 1st interface: PROFINET IRT
10 |1 6ES7517-3FP00-0AB0 with 2-port switch, 2nd inteface: PROFINET RT, 3rd interface: PROFIBUS, 2 6 082,00 6 082,00 6 082,00 2,072 KG 22,3x19,8x15,9 CM 175
ns bit perfermance, SIMATIC Memory Card required
20 |1 6ES7954-8LL03-0AA0 R R R e SRR 397,00 397,00 397,000 0020 ke 10,6x8,4x0,7 CM 30
HMI 0,00 0.00
SIMATIC HMI TP1900 Comfort, Comfort Panel, Touch operation, 19"
Y ¥ widescreen TFT display, 16 million colors, PROFINET interface,
30 |1 6AV2124-0UC02-0AX1 MPU/PROFIBUS DP interface, 24 MB configuration memory, WEC 2013, 4 317,00 4 317,00 4 317,00 6,63 KG 66x52x22 CM 200
configurable from WinCC Comfort V14 SP1 with HSP
CU320-2PN 0,00 0,00
40 (1 6SL3040-1MA01-0AA0 ngASMCS B ST R MR RO, KR 794,76 794,76 794,76 25 KG 226x50x300 r.m" 230
;| : SINAMICS $120 CompactFlash card incl. perfformance expansion incl.
0 KRR licensing (Certificate of License, stored on the card) V5.2 Senvice Pack 3 =1 i S 0.012)K6 0x0x0 5
0,00 0,00
Soucet zakaznickych cen v EUR: 12 122,75
Al
A
Soucet prodlouZené zaruky EEO (jednotek EEO/EUR) 0 0,00
Celkova cena sestavy EUR: 1212275
Orientacni cena v K&: 297 189,22




SINUMERIK ONE

Entry type: Manual Entry ID: 109812272, Entry date: 07/20/2022

SINUMERIK ONE works steps for configuring and commissioning

Entry  Associated product(s)
Edition:
07/2022 b

Commissioning Manual

Document ID number:  ASE47490947B AE
M Display

M Configure

for Download (5473 KB)
ik Download as htmis, only PC (19 MB)

https://support.industry.siemens.com/cs/ww/en/view/109812272

SINUMERIK ONE

Service Documentation

Edition 2021.03
Training Manual

— _
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Entry ID: 109807400, Entry date: 03/02/2022
* I ir vy (2)
> Rate

Technical Documentation for SINUMERIK ONE, Version 6.15 SP1

The following ion is ded for m and users of SINUMERIK machine tools with SINUMERIK ONE, version 6.15 SP1. To
make it easier to find the right contents, we have divided our documentation selection into the following categories:

User: Operating

User: Programming

Manufacturer/Service: Functions
ManufactureriService: Hardware
Manufacturer/Service: Configuring/commissioning
Manufacturer/Service: Safety Integrated
Information and Training

Manufacturer/Service: SINAMICS

User: Operating

" Operating

In our Operating Manuals, you will find information on the operator commands and operator controls of SINUMERIK Operate, tailored to the different
processing technologies.

> Operating Manual SINUMERIK ONE Universal

> Operating Manual SINUMERIK ONE Tuming

> Operating Manual SINUMERIK ONE Milling

> Operating Manual SINUMERIK CNE Grinding

> Operating Manual SINUMERIK Access MyMachine /P2P (PC)

> Operating Manual SINUMERIK Industrial Edge for Machine Tools Operating Protect MyMachine /3D Twin

> Diagnostics Manual SINUMERIK ONE SINAMICS S$120 Alarms

https://support.industry.siemens.com/cs/ww/en/view/109807400




Sinumerik ONE - prakticka ukazka

emens

Project Edit View Inser Online Options Tools Window Help - >
Totally Integrated Automation

Si i savepoiesr | S X 5 = X (9 cfs 5 I B 3| Goonline F Gooffine | Ay [ I | 3¢ HH[[L1] [Seorchinproece- | L PORTAL

¥ newwork| 1 c [Avconnecion [+ | B | %8 W H[II] Q¢ D, EEE P Hr drlys
s = ¢/ pevice
T « : — - .
=] ¥ L] SolidCon_UNI750_V17_Virwal B |~ ez |Data type \Offset  Defoultvalue | Comment |
5 B Add new device i S ]
) i s anc2 |
£ . gnewce;&nemm L R 1 > & 2 s OBIEV_CLASS Byte oo g Ll
& CNC_2 [NCU 1750] | HM [<] L N ]
F [I¥ Device configuration = 1 STNCK =t
~ [ PLC_2 [PLCNCU1750] | siamcs in. | H
[IY Device configuration =
|~ SINAMCS Integ... =
%] Online & diagnostics PROFIBUS 2] : T li ¥ Block title: ~
® safety Administration -1 Comment
~ |~ ET2005Pstatio..
i sofuwere units | b 10device_1 |*  Network 1: Basic program =t
= [ Program blocks g 2
B Add new block Baseprogramm 3
et
2 r-EiMdF‘”‘"""" 1 CALL *LBS_MainBP" 1Fc2 =|m|
~ (&l MyProgram =
& Hardware interrupt [.. - 2: navolenirucniho panel g_.
& 081 [081] J obsluha panelu =
4 08100 [08100] 1 H
& Time of day [OB10] 1 A "bhg_tmp” 1M101.6 L
& aktivaceDeaktivaceR. . 2 Jc AR ]2
& AsB [FC35] B i =
&S | -
= (e E| 5 CALL *“LBP_MCPCtriMilling™ *FC19 2
: oHE :FGZ: L 6 BaGNo i=1641 1641
AvisY [FC33] T 7 ChanNo 1641 1641
& AxisZ [FC34] 1 8 SpindleIfNo :=164¢ 1686
4 Channel [FC31] v 1 9 FeedHold "mezipameti”.MCP_Feedhold 1DB100.DB._
<] [ i 10 mezipameri”.MCP_Spindlehold ADB100.DB_
11
v
| Details view [ — T
13 A "BHG prep2” $110.1
14 AN "bhg_prep3” 3I10.2
15 KOT
{Namie-  Address I | 16 A “mezipameti”.opriRucniPanel $DB100.05.
17 A "LBP_ModeGroup™.E_JOG 4DB11.DBX.
18 = *bhg_tmp" 1M101.6
18
20 AN "bhg_tmp" M101.6
21 R "LBP Axisl".A_HW1 4D831.DBX.
22 R "LBP_Ax1s2".A_HW1 +D332.DBX.
23 R “LBE_Axis3".A_HW1 D333.DBX
24 R "LBP_Axis4".A_HW1 4DB34.DBX._
25 R “LBE_AxisS".A_HW1 4DB35.DBX.
26
27 A “bhg_tmp” M101.6
28 CC  "Helppanel” $FC119
100% —

', Properties I"_iJ Info Dlﬂ Diagnostlcs |

General

Infarmation
Time stamps

<m]>]
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Varianta Sinumerik ONE — cenav LP — bez slev

Page 14

Zéruka (1260 m) 12

Sestava &.1. EEO (48m) 0
Pozice[Potet |Objednaci cislo " Popis |Zékaznicka |Steva  |[Cenikova [Hmotnost Rozmér |[Termin
i C Brutto obalu vysklad.
H" € dx§xv |prac. dnL
10 1 6FC5317-4AAD0-0AAD 5 094,02 5 094,02 5 094,02| 3 K6 0x0x0) 80|
20 |1 6FC5852-1XG15-0YAQ 218427 2 184.27] 2184.27 0,01 KG 0x0x0 5
30 |1 6FC5852-1XC15-0YAS SINUM NE CNC software 31-3 with SINUMERIK Operate software 6.15/ 228,83 228.83 228,83 0,03 KG 0x0x0) 5
6 languages (en.de fr.it,
SINUMERIK ONE 1 axis/ ,.‘ dle in addmun fty option delivery of an
40 |1 6FC5800-0BA00-0YB0 electronic license (PDF) email add for delivery 15671,54 1571,54] 1571,54 0,01 KG 0x0x0) 5
Jis absolutely essential
SINUMERIK ONE additionally 1 positioning axis/ auxiliary spindle software
50 |2 6FC5800-0BB00-0YBO option delivery of an electronic license [PDF] i i 559,70 111940 559,70( 0,01 KG 0x0x0) 5
email address for delivery is absolutely
SINUMERIK ONE Safety Integrated - F PLC software option delivery of an
60 |1 6FC5800-08S60-0YB0 electronic license (PDF) email add for delivery 578,92 578,92 578,92 0,01 KG 0x0x0 5
is absolutely essential
SINUMERIK ONE Safety Integrated - axis/spindle software option delivery of
70 |6 6FC5800-0BK00-0YBO an electronic license (PDF) email add for 160,81 964,86 160,81 0,01 KG 0x0x0 5
i essential
ERIK ONE additional Ianguages software option delivery of an
80 |1 6FC5800-0BN00-0YBO electronic license (PDF) email add for delivery 336,39 336,39 336,39 0,01 KG 0x0x0) 5
is absolutely es_sergtlal
SINUMERIK ONE pair of synchronous axes (gantry axes) software option
90 |1 6FC5800-0BM02-0YB0 delivery of an electronic license (PDF) *******##srussssruusatsusssass email 201272 2012,72] 2012,72 0,01 KG 0x0x0 5
|address for delivery is absolutely tial
SINUMERIK ONE sag comp ion multi-d | software option
100 |1 6FC5800-0BM55-0YB0 delivery of an electronic license (PDF) s+ assssssummassuasess email 1419.92 1419,92 1419,92| 0,01 KG 0x0x0 5
|address for delivery is absolutely
SINUMERIK ONE additional HMI user memory on SD card of the NCU
110 |1 6FC5800-0BP12-0YB0 software option delivery of an electronic license (PDF) 272,97 272,97 272,97 0,01 KG 0x0x0) 5|
email for delivery is absolutely essential
SINUMERIK ONE expanded CNC user memory software option delivery of an
120 |1 6FC5800-0BP77-0YB0 electronic license (PDF) email address for delivery 621,29 621,29 621,29 0,01 KG 0x0x0 5
is absolutely essential
HMI 0,00 0,00
SIMATIC [TC1900 V3, Industrial Thin Client, 19" widescreen TFT display,
130 |1 6AV6646-1BA18-0NAD capacitive touch sensor, Supported protocols: RDP, VNC, SMARTSERVER 2057,00 2 057,00, 2 057,00( 7,26 KG 62x40x14 CM 200
ign, panel mount
S ERIK Operate/NCU software option delivery of an
140 |1 6FC5800-08S00-0YB0 electronic license (POF) email address for delivery 312,24 312,24 312,24 0,01 KG 0x0x0 5
0,00 0,00
Soucet zakaznickych cen v EUR: 18 774,37
Soucet prodlouZené zaruky EEO (jednotek EEO/EUR) 0 0,00]
Celkova cena sestavy EUR: 18 774,37
Orientacni cena v K& 457 719,14
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Varianta Sinumerik ONE - opce

Project - SZE

Drives - [Open-loop control / clo

itrol / 24 V / Cabinet Modules]

7!, Project Edit Paste View Tools Window Help
D@4 &) 1|08 = &%) ~|=] o @)
Partial view: .p] .".l, Open-loop control / closed-loop 1 /24 V / Cabi Modul
Costintore, : c SINUMERIK
B Prject [ Opendoop. » control i Yes i
/clased
EDW loop co @ Installation amangement No details avaiable 2l
Cortroter. SINUMERIK ® DRIVE-CLIQ topology No details avaiable |
(i Controller/Closedd... 24 V supply Yes >
Drive system / Sup..
Open-loop/closed-loop control electronics
Dimension open-loop/closed-loop control electronics
mehopcorlml Controller c:N(:Gﬂﬂ\ﬂ'ai’ﬁlHMl |Werﬂoremruorm]ll0 |Repalservuwms|0wunerlmnl
Order designation: GFC5852-1XG15-0YAD Required channels: I
e [615 L T—
U B
, Order type: [License key on data camer only forthe CNC v  Safety Integrated: F-PLC -
for axes/spindles -
ey ¥ CNC software, CD/DVD e [
i Integrated - I~ Update service Sl Connect: '"ﬂ—z]
mlmm:m
[JAdvanced Suface (507)
SEaeika Auis /spindie functions ] Diive nterpolating following axis Run MyCC DIFA + FASTIPO (R04)
= 5 [Communication / data management ] Involute interpolation (M21)
— (Compensations ] Muti-axis nterpolation (>4 axes) (M15)
i 7] Path acceleration mtation (P26)
Controliable drive systems: = gpmngpm:.mw) .
] Pt Montorng functions [ Settng the ek fitrtime AJET (N82)
{0 Closeddoop control / 24V .. Mation/synchronized actions 1 Spline interpolation (A, B. C splines) (S16)
L) Compact, controlable ... Operating modes ] Top Speed Plus (S62)
BLe "] Top Speed Plus (S62) {eCol)
1 Top Suface (517)
Te
Tools
Transformations
ok | Aecept Cancel Help
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Reference

POIZIIMEK 40
PARAMETRY 3D TISKARNY

1 BEFORE_BLOCK_CHANGE

GO 21860

tUKONCENA HLADINA (1840)
1BEFORE_LAYER_CHANGE
tAFTER_LAYER_CHANGE
tACT_TIME:840,018887145097

Pracovni prostor tiskarny ma
padorys 15mx7,5m
avysku 5,5 m.

55m

Koncepce portalu, pojizdéjiciho po kolejnicich, s vertikalné se pohybujicim pricnikem, ktery nese tiskovou
hlavu. Ovladani je zalozeno na primyslovém feseni s vyuzitim systému Sinumerik. Cinnost tiskarny,
véetné nastupu tuhnuti tiskové hmoty, fizena pomoci G-kédu.

https://www.podzimek3d.cz/
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Reference

PODZIMEK 40

17
o
H
4
w

SiEMENS.
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Reference-co d

= Menu =+

o]

@ NC_PROGRAM
+ Pl Unused items

sd- '(‘) —
& Ao [

=
se

A

¢

REX=>C € ©

Page 18

<

<

al? - NX CAM pro aditivni vyrobu

SIEMENS - B

embhe atior

IF e 2% [ | ‘0@ ©® O——

&

s N
w8 Speed
Generate Verify More Display  Select ' More @ ” @ . Play Display More
Tool Path Tool Path S Tool Path  Tool Path » 1w v -
Insen Adions * Opeiations . Display . Tool Path Animation Robotic Machining  * 1w Feature .
By Py % W [‘Iﬂulhlh w| . [Within work Part Onty | Ty - v 50 BREB9 H-a-9- % %
Operation Navigator - Program Order 0O | Bl Discovery Center & OUM Masikpt  (k AM_PORIAL SINSLCO.prt
To.. Time Path W
407:2451

320:51.04

Man

Output & Avordance Axrs
Susteyy
Initial Level

Sheing Patameters

Spring Pasies

Profile Start Parameters
Non Cutting Moves
Tolerances

Feed Rates

Program & Machine Contr
Options

Actions

» Dependendes
» Details

w Path Settings

Path Overhang

M.nmurapo-m

Minimum Stepover

[ 50,0000 ¥Tool! -||f;'1
[ 95.0000] %To0t1 ~ | /5
[ #5.0000] %00l
Finish Passes Only =

| Revelve Angle .

Pattem

Level to Level

Revolve Angle 185.0000|
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