M Series Teaching (Advanced Tutorial) |
CNC Functions (3) G50, G51, G52
Instructions

Preliminary preparations
Software : Sysctrl Studio (available from Chuanhe Automation Academy)
Hardware : M-series controller (this tutorial uses the M511 as an example)

Note : Only the M500 series controllers (excluding the M500S series) support CNC functions; other
series do not.

Sysctrl Studio basic configuration

Motion Control — Axis Settings: Enter the axis settings interface and add a virtual servo axis
(simulating actual use).

MR

G-Code related function blocks

MC_ AxesGroupAddAxis (Add axis to axis group)

MC_AxesGroupAddAxis_lnstance

MC_AxesGroupAddAxis
=] AxesEroup Dong =
— S Busy =
= Execute Emor fe—
= |dentMum ErroriD) e

@ Function Description:

e This command is used to add a shaft to a shaft group. A shaft must be added before using a
shaft group.
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e |[dentNum indicates the axis number within the axis group, ranging from 1 to 8. 1 represents the
X-axis, 2 represents the Y-axis, and so on...

@ Parameter description (input and output variables):

Input
Name Description Data Type Setting Range Default Value Explanation
N Series M500: 1~8 R B
AxesGroup Axis Group Index USINT Other models: 1 No default value Serial number of target axis group
Axis Physical Axis Number USINT Determined by controller model No default value Specify the physical number of the controlled axis
The function block t detecti f the risil
Execute Tﬂ'ggsr BOOL TRUE/FALSE EALSE e funci IC.>I'I ° OCK executes upon detection o € rising
edge of this signal
IdentNum Logical Axis Index within Axis Group USINT 1~8 No default value ;‘:3;;' index number of the axis inside the target axis
Output
Name Description Data Type Qutput Range Function
Done Execution Completed BOOL TRUE / FALSE Turns TRUE after the function block finishes execution
Busy Executing BOOL TRUE / FALSE Remains TRUE while the function block is running
Turns TRUE if an abnormal condition occurs during
Error Fault Detected BOOL TRUE / FALSE .
execution
Outputs the corresponding fault code when an execution
ErrorlD Fault Code WORD 0~B5535

exception occurs

MC_CoorMotion (CNC execution instruction)

MC_CoorMotion_Instance

MC_CoorMotion

= Execute Done e
= Pause Busy =
= Stop Active f=—
=1 Vellvernde CommandAborted =
= PreReadhkiaxNum Error p=
=i WNCFile EmorD ==
=t AxesEroup CurrentLine ==
—{Made

= Res

@ Function Description:

e This command is used to execute the CNC code downloaded to the controller from the software.
Before executing this command, all axes in the axis group must be in the StandStill state;
otherwise, the command execution will result in an error.

e Before executing this command, please add each axis to an axis group using the
MC_AxesGroupAddAxis command, and then execute the command. Which axes form a group is
determined by the value of AxesGroup in the MC_AxesGroupAddAxis command. Multiple axis
groups can be executed simultaneously. For example, to group axes 1, 2, and 3 into one axis
group, and axes 4, 5, and 6 into another axis group, use two MC_CoorMotion commands,
specifying different values for AxesGroup in the two commands.

e The MC_CoorMotion command, along with other motion commands, controls the target speed.
The target speed can be changed in real-time by altering the value of the VelFactor (target speed
ratio). Setting the VelFactor value to 0 enables a pause function.
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e PreReadMaxNum indicates the number of CNC instructions to be pre-read. The setting range is
1~50.

e The NCFile input variable is used to specify the CNC number to be executed, which can be
viewed through the CNC number created in the software.

e The output variable CurrentLine of this instruction is used to display the number of lines of CNC
code specified by AxesGroup that have been executed.

(@ Parameter description (input and output variables):

Input
Name Description Data Type Setting Range Default Value Explanation
The function block detecti f the risil d.
Execute Trigger BOOL TRUE/FALSE  FALSE © runction block runs upon detection ot the rising edge
of this signal
) Suspend all axes in the group and decelerate to stop at
Pause Pause Motion BOOL TRUE / FALSE FALSE the CNC-defined deceleration rate
Stop Emergency Stop BOOL TRUE / FALSE FALSE \cr;]cr::}edlately stop all axes in the group within one control
VelOverride Velocity Override Factor LREAL 0~500 0 Global speed override percentage for CNC motion
PreReadMaxNum Max CNC Block Pre-read Count UINT 1~50 No default value :;:;Tum number of CNC program lines preloaded into
NCFile CNC Program Index UINT 1~64 No default value Index number of the target CNC program file
AxesGroup Axis Group Index USINT 1~8 No default value Serial number of the target motion axis group
Mode Operation Mode INT Reserved / Reserved for future function expansion
Res Reserved LREAL Reserved / Reserved register for future use
Output
Name Description Data Type Output Range Function Description
Done Execution Completed BOOL TRUE / FALSE Turns TRUE after all CNC program blocks finish running
Busy Program Running BOOL TRUE / FALSE Remains TRUE while the CNC program is being processed
. . . Turns TRUE when the function block is driving axis
Active Axis Under Motion Control BOOL TRUE / FALSE X g
motion
Turns TRUE if the CNC program is interrupted by Pause or
CommandAborted  Motion Aborted BOOL TRUE / FALSE , prog prec by
Stop signal
Turns TRUE when any abnormal error occurs durin
Error Fault Flag BOOL TRUE / FALSE ) Y 9
operation
Output the corresponding fault code when an error is
ErrorD Fault Code WORD 0~65535 ue ponding
triggered
Currentline Active CNC Line Number UDINT 0~65535 Line number of the CNC block currently being executed

G50 Precise Path
Step 1: Create a CNC list

Right-click on the [CNC List] on the left side of the software, select "New", and the "New CNC"
window will pop up. Click "OK" to create a CNC list with the number 1.
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Step 2: Writing the program
@® Write G-Code program files

example:

NO GO X0 YO

N1 G50

N10 G1 X0 Y100
N20 G1 X200 Y100
N30 G1 X200 YO
N40 G1 X0 YO

This code is used to set the transition mode between two adjacent CNC codes. The function of this
code is to indicate that when the position of the previous line of CNC code is reached, the speed is
also reduced to 0, and then the execution of the next line of CNC code is started.

o The default transition mode between two CNC codes is G50, which can be switched using G51
and G52 codes. All transitions between G codes can use G50.

1 Ne G@ Xe Y@

2 N1 G58

Nl@ G1 Xe Ylee
N2@ G1 X2ee Ylea
N3@ G1 X2e@ Ye
N48 G1 Xe Ye

;oW oBw

e sl Sl o wa
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@ Write motion control programs

e Create a shaft group (shaft group enable is not required)

e Execute G-Code program file

G51 Rounded transition

- B
13
WC_AxEsOrupaddaxsg WC_AxesGroupsddaxis
WC_Axes GroupAddiis NC_AwesGroupAddAss
EROp—
1 —{AsaGroug Dose|— 1 —{axesGroup Done|—
| —jaam Busyf— 2 —faxs Busy[—
# H —{Exscute Ererf— H H —{E=scils Ervarf—
1 —isenttiom ErmvorD— 2 —faentium EmrDf—
- Rz
MC_Coorvotond
WC_Coarllcbon
ERdp———

T —jExecuie Danef—

WC_Cosrilotiond_Passe —{Pouse Busy|—

WC_Coeiioinni_Sinp —Siop Activel—

WC_Caarintion_VeOvemide Con

) ={Prefeadimium Errorf=—

1 —{uCFi Emu|—

1 —txestroun CurreniLing f—

NC_CoorMotond_Wode —{Mede
WC_Cosrilotond_fies —{Ass

Step 1: Create a CNC list

Right-click on the [CNC List] on the left side of the software, select "New", and a "New CNC"
window will pop up. Click "OK" to create a CNC list with the number 2.
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Step 2: Writing the program

@® Write G-Code program files

example:

NO GO X0 YO

N5 G51 D30

N10 G1 X0 Y100
N15 G51 D20

N20 G1 X200 Y100
N25 G51 D10

N30 G1 X200 YO
N40 G1 X0 YO

This code is used to set the transition mode between two adjacent CNC codes. The function of this
code is to execute the next CNC code when the previous CNC code reaches the end position
without the speed dropping to 0. The transition between the end position of the previous line and
the start position of the next CNC code is an arc, and the interpolation speed does not drop to 0
during the transition.

The transition starts at the end position of the previous line of G code minus the transition
distance specified in that code, and ends at the end position of the previous line of G code plus
the transition distance specified in that code.

o The speed of G-codes is based on the composition speed specified in the first G-code following
G51. Subsequent G-codes, even if their composition speed is set via F, will still use the speed
specified in the first G-code following G51 if G51 is not used again. To change the speed during G-
code execution, the value of the MC_CoorMotion directive input variable VelOverride can be
modified.
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Ne Ge Xe Ye

N5 G51 D3e

Nl@ G1 Xe Ylee
N15 G51 D2e

N2& G1 X2ee Ylee
N25 G51 Dle

N38 G1 X2ee Ye
N48 G1 Xe Ye

(- JEN . T R T

Berr2a3lippi<xENb d & G & 13 B

@ Write motion control programs

e Create a shaft group (shaft group enable is not required)

e Execute G-Code program files

- Higt:
2
WC_samalrounisaamsl WC_amesGroupaddizm ]
MC_AnesGroupAdasns WC_Axe 8GroupAsdAas
N ENO[———
1 =] Aveatroup Done|— | —dAzeatioup Donef—
1 —{hais Busy[— I —jAns Busy[—
T8 —{txecule Erorj— T B —{Execute Errerf—
1 — i ErvarD — 2 —wtlium e —
vESz
WE_CooMiesond
MC_Cooridolion
ewo——
HE =—jExecute Done p=—
MC_Coorictond_Puuse —fPauss Busy[—
WE_Coomsiond_Ses —{Slop Actve b=
uC_Coorlotenl_Velwernde —[Velvenide  CommandAberied —
50 —{PreReadimedien Error|—
7 —iCFia ErrerD [—
1 —{axe=sGmup CurrentLine —
MC_Coarlotion)_Mode —jMode
WC_Coorilebend_Fes —ffles
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G52 Smooth transition

Step 1: Create a CNC list

Right-click on the [CNC List] on the left side of the software, select "New", and the "New CNC"
window will pop up. Click "OK" to create a CNC list with the number 3.

Step 2: Writing the program
@® Write G-Code program files

example:

NO GO X0 YO

N1 G52

N10 G1 X0 Y100
N20 G1 X200 Y100
N30 G1 X200 YO
N40 G1 X0 YO

This code is used to set the transition mode between two adjacent CNC codes. The function of this
code is to execute the next CNC code when the previous CNC code reaches the end position
without the speed dropping to 0, and to transition at the set speed (the synthesis speed of the
previous CNC code).

o When executing only G1, G2, and G3 codes, the transition mode can be specified as G52; other G
codes cannot be specified as G52.

This mode is generally used when the incremental position between multiple CNC codes is small,
and the position is fitted to a curve by multiple lines of CNC code.

When using the G52 transition mode between two adjacent code snippets, the composition speed
of the G-code is based on the speed specified in the first G-code snippet following the G52
snippet. Subsequent G-code snippets, even if their composition speed is set via F, will still use the
speed specified in the first G-code snippet following the G52 snippet. To change the speed during
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G-code execution, the composition speed can be modified by changing the value of the
VelOverride directive input variable in the MC_CoorMotion command.

Ne G@ Xe Ye

N1 G52

Nleé G1 Xe Ylee
N2e Gl X2ee Ylee
N3@ G1 X2ee Ye
N4E Gl Xe Ye

@ Write motion control programs

e Create a shaft group (shaft group enable is not required)

e Execute G-Code program files

- BEiEr
EiH
WE_amenGroupiddixsl W _AxesGmupaddis |
MC_pxesGroupacdaes IAC_Axe s Grou pAdGANS
END N f——
| —jaxesGup Dane — | —{axesGrove Do —
1 — A Busy[— 7 —{uas Busyf—
B —{Execute Errorf— FF B —{Execute Errorf—
1 = dantium ErveeiD [— T —{ienthign ErvorlD —
- FEE
NE_Coordotond
WC_Coorlolion
] e ———
B —{Execwtn Derag p=—
WEC_Cooriotond_Pause —{Pause Busy[—
WE_CooMationt_Siop —]5t6p Bt fm
WC_CoorWioiond_VelDveride Command
&0 —{PrefieadWmdium Errorf[—
3= NCFil EmorD —
1 —{anesGroup Carrentiine |[—
WC_Coortbotiond_Wods —{Wode
MC_Cooriotond_Fes —fies
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