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Chapter 1 Preface

This system is a universal milling machine, drilling machine, boring machine CNC
system which is developed by our company. The control circuit is using the latest
industrial high-speed ARM processor, large-scale field and programmable FPGA
technology, multilayer PCB, the machine adopts the high integrated chip and surface
mount components, the structure is more compact and reasonable so that make sure the
reliability and stability of the system.

Real-time control of high speed (the highest speed shift speeds of up to 60 m / min, the
highest feed interpolation speed can reach 30 m / min), high precision; the use of 800x600
dot matrix TFT LCD adaptive brightness LCD display, LED backlight brightness
uniformity and long service life, and overcomes the display brightness by environmental
temperature changes the shortcoming. Full screen English menu display, operation is
simple and convenient.

This system is based on the milling as the representative of the three, four and five axis
linkage, This system is based on the milling as the representative of the two or three, four
axis linkage, closed-loop control universal fully digital control system, powerful function
and many instructions, programming code accords with ISO international code standard.
Direct control of AC servo, choosing the dual channel AC servo driver which is high price
ratio.

This manual details the programming and using method of milling system.

Special Attention:
1.All the functions of A axis are effective when configure fourth or fifth axis system.
2. When use this system for the first time, please read carefully all the details of each
chapter so as to make it work more efficiently.
3. The “Run” button on the panel of system can be used when debugging (P9 in other
parameter to set “Effective” “Invalid”), must plus an external “Run” button when
fitting system, otherwise may cause accident because of the life of button!!!So the
system prohibits using the button for many times, otherwise the consequences has
nothing to do with my company
4. Don’ t plug & insert connector when system is on power.
5. ‘F**’ means the ‘**th’ function button,Example: F2 means the 2nd function
button.

‘P**’means the ‘no.**’parameter, Example: P5 in Speed parameter ,means that

No.5 paramter in Speed parameter.
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Chapter 2 Programming

CNC milling System is high-performance automatical equipment according to
programmed program to process workpiece. Programming is using the CNC system
control language according to the requirement and drawing of the workpiece to describe
the processing trajectory and the assistant action. Ideal system not only could promise
process qualified workpiece, but also make the functions of milling reasonable application
and fully use, so it is very important to programming, this chapter will introduce many
kinds of instructions and usage of CNC program, please read carefully.

2.1 Basic concepts

Program Segment: It is a complete command line consisted of instruction segment and
data segment.

Program: is a congregation of program segment by machining logic structure in order
to complete the machining of workpiece.

Machine Coordinate System: The establishment of coordinate is based on machine’s
zero point.The milling machine coordinate axis and its direction should follow to
"ISO841" standard.The method as follow: Through right hand rule we can make the
program coordinate, The Z axis is parallel as spindle, The X axis is horizontal, The Y
axis is determined by right hand rule. The A, B, C are  rotated axis or assistant axis
which  parallel as X,Y,Z axis. Furthermore, The coordinate axis direction is the
increasing workpiece dimension direction.

As no work coordinate, make machine coordinate as work coordinate.

Machine Coordinate & direction
sketch map
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Working Coordinate System: Work piece processing uses the coordinate system is
called as the work piece coordinate system, it is set by CNC. The work piece coordinate
system could change to move its zero point.

Set the work piece coordinates:

1.Use G54 ~ G59: Use operating parameter set coordinate system may set 6 work piece
coordinate system.

2.G52 instruction: Set a value in front of G52 instruction to set the workpiece
coordinate system in program.

With absolute value instruction ,it must use the above method to establish the work
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piece coordinate system

Local coordinate system: Set local coordinate system of workpiece coordinate system
in order to programme easily when programming in workpiece coordinate system.

Absolute Programming: It is confirmed coordinates data programming mode based on
established absolute coordinate system..It is settlements by “G90”.

Relative Programming(increment programming) : It is distance and direction of
operation end point ,compared with starting point.It is settlements by “G90”.

Mode Instruction: The instruction which can remain the function in the program.It
works both in this program and program in the future.

In the same operation, there may be several mode instruction, such as M03(spindle
clockwise),M04(spindle counter clockwise),M05(spindle stop).They are all mode used to
control spindle.The mode of same kind are categorized into one mode group.At any time
it must be one of them,and there is only one of them.The original chosen mode is called
mode origin.In the above mode group,MO05 is such a mode origin .

Suspending Mode (destroying mode): It is instruction which can turn mode instruction
into mode origin or destroy the mode.Such as M20(program ending instruction),meaning
the end of operation and returning to original status.

None Mode instruction: It is the instruction which has no function to store,and only
works in the segment of program.

2.2 General description of program

G02, T02, HO2, D02, MO02, S04, F04, X-043, Y-043, Z-043, A-043, 1-043,
J-043, K-043, L04, P4, R043.

Attention 1:“-”means this data can be use.(+ couldn't ignore)

Attention 2:In front of the numeral is 0, indicated this data only write the effective data.

Attention 3:The digital presentation is a figure, when is two, top digit expression integer figure
biggest figure, after low position expresses decimal point most imperial throne.

2.3 Program instruction

Introduce all the functions and using method of instruction code in this system.
2.3.1 Functional meaning of address symbol,data list

. Address .
Functions meaning Data range
symbol
Document No. | % Name of machining workpiece | 0-9. A-Z
Program | No. of t 0000-9999
segment No. 0. of program segmen -
Preparation Content and mode  of
P ) G designated instruction | 00-99
function .
operation
Auxiliary . o .
. M Auxiliary operation instruction | 00-99
function
Tool
T No.of Tool. 01-99
chosen
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Tool The length compensates
. No.of the radius compensates
compensatt | HD 1-4
of the parameter

on

. The spindle speed; spindle

1 2
Spindle g op | Jocalization 00-99999
function
Cutti . .
WS F Speed per minute 1-3000mm/min

speed

Coordinate | XY Z A | The coordinates value of X Z

s character | B

and 4th or 5th axes.

£9999.999mm

Core
coordinates

IJK

X Z axes and Z axes core
coordinate increment value

£9999.999mm

Step length | R

Circular arc radius

0.001-999.999mm

Delay time | P.X Delay time of designated delay | 0.001-99.999s

Program p Entrance of calling program 0000-9999

entrance name

Repeat L T1m.es of cycle or subprogram 1.9999

times calling

Line skip / Not to carry out when “/” is in | D12_P9 in Other parameter

front of program line

can shield the function

2.3.2 G, M Function instruction data list
Table 1 G Instruction-code and function

G code function

GO0 Rapid positioning

GO1 Linear interpolation

G31 No alarm when checking skip

G311 Alarm when checking skip

GO02 Circular/Helical interpolation CW

GO03 Circular/Helical interpolation CCW

GO1(G00)X I | Beveling automatically

GO1(G00)Y I | Beveling automatically

GO01(G00)Z 1 | Beveling automatically

GO1(GO0)X R | Smoothing automatically

GO1(G00)Y R | Smoothing automatically

GO1(G00)Z R | Smoothing automatically

G04 Dwell

GI5 Polar coordinate command cancel

Gl6 Polar coordinate command: Polar coordinate (Radius and Angle)
G17 XY plane selection X: X axis or its parallel axis
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GI8 Z X plane selection Y: Y axis or its parallel axis
G19 Y Z plane selection Z: Z axis or its parallel axis
G20 Inch input

G21 Millimeter input

G28/G281/G2 | Return to reference posistion of machine

82/G283/G284

M882 M883 Set drop instruction of Z axis tool setting automatically
M884 M88S5 Automatic dividing center of X Y axis

MS880 Adjust tool automatically

G30/G301/G3 | Return to reference point of coordinate system
02/G303/G304

G26 Return to starting point of program

G261 X-axis Return to starting point of program

G262 Y-axis Return to starting point of program

G263 Z-axis Return to starting point of program

G264 A-axis Return to starting point of program

G25 Save current coordinate value of XY Z A axis
G61/G611/G6 | Back to the memory point(G25 specify the point)
12/G613/G614

G40 Cutter compensation cancel

G41 Cutter compensation left

G42 Cutter compensation right

G43 Tool lengthen compensation + direction

G44 Tool lengthen compensation - direction

G45 Tool adding offset

G46 Tool subtract offset

G47 Tool adding two multiple offset

G48 Tool subtract two multiple offset

G49 Tool length compensatation cancel

G37 Cancel scale zoom

G36 Enable scale zoom

Gl12 Cancel programmer mirror

Gl1 Enable programmer mirror

G52 Set local coordinate

G353 Machine coordinate system selection

G54 Workpiece coordinate system 1 selection Attention:These 6
G55 Workpiece coordinate system 2 selection workpiece
G56 Workpiece coordinate system 3 selection coordinate save in
G57 Workpiece coordinate system 4 selection CNC, user may
G58 Workpiece coordinate system 5 selection choice any one.
G59 Workpiece coordinate system 6 selection

G60 exactitude stop

SZGH-CNC1500MDcb Series
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Go64 Continue path work.
G68 Coordinate rotation
G69 Coordinate rotation cancel
G73 Peck drilling cycle
G74 Left-spiral cutting circle
G80 Cancel cycle mode
G81 Drill cycle
G82 Drill cycle
G8&3 Drill cycle
G84 Right Tap cycle
G85 Right-spiral tapping cycle
G86 Boring cycle
G89 Boring cycle
G90 Absolute comand
Go1 Increment command
G98 Return to initial point in canned cycle
G99 Return to R point in canned cycle
G22 Program cycle order
G800 Cancel Program cycle order
Table 2 M code and function
Program MO1 Program ready to stop,input M22 is effective suspend
Control MO02 Program over, stop auto run (default M02) .
M30 Program over, turn off spindle and cool.
MO0 Program Pause, press “Start”to continue run.
M20 Program end,cycle time is up to parameter,for test.
MS87 Number of workpiece +1 automatically.
Subprogram | M97 Program jump
M98 Using sub-program
M99 sub-program over
Spindle MO3 Spindle CW
M04 Spindle CCW
MO5 Spindle Stop
Coolant MOS8 Turn on coolant
M09 Turn off coolant
Chuck MI10 Tighten tool
MIl11 Loosen tool
Huff M358 Turn off huff
M59 Turn on huff
Lubrication M32 Turn on lubricate
M33 Turn off lubricate
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User-defined | M61 User self-defined2 output turn on
output M60 User self-defined2 output turn off
M63 User self-defined3 output turn on
M62 User self-defined3 output turn off
M65 User self-defined4 output turn on
M64 User self-defined4 output turn off
M67 User self-defined5 output turn on
M66 User self-defined5 output turn off
M69 User self-defined6 output turn on
M68 User self-defined6 output turn off
M71 User self-defined7 output turn on
M70 User self-defined7 output turn off
M79 User self-defined7 output turn on
M78 User self-defined7 output turn off
M75 User self-defined8 output turn on
M74 User self-defined8 output turn off
M12 Check M12 input valid
MI13 Check M12 input invalidate
Ml14 Check M 14 input valid
MI15 Check M 14 input invalidate
M16 Check M16 input valid
User-defined | M17 Check M16 input invalidate
input M18 Check M18 input valid
M19 Check M18 input invalidate
M28 Check M28 input valid
M29 Check M28 input invalidate
M22 Check M22 input valid
M23 Check M22 input invalidate
M41 SP Speed first gear
Shift of M42 SP Speed second gear
Spindle M43 SP Speed third gear
M44 SP Speed fourth gear
Speed of | S Set speed of first spindle
spindle SS Set speed of second spindle
M500 Read & Reset all feeding axis absolutely position value
Ri::td tli M501 Read & Reset X-axis absolutely position value
position  of M502 Read & Reset Y-axis absolutely position value
M503 Read & Reset Z-axis absolutely position value
absolute servo - —
motor M504 Read & Reset A-axis absolutely position value
MS505 Read & Reset B-axis absolutely position value
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2.4 Programming instruction and using method

2.4.1 Programming conventions
(1) Multiple instruction in a line: It can be many instructions in the same line to
increase the number of line, but the same instruction can’t be together.
(2) The instructions and parameter can be random placement in a same line.
Example: M03 GO1 X20 Y-30 can be written GO1 Y-30 X20 MO03
(3) The instruction can’t be repeated emergence in the same program line.
(4) There can’t be appear independent parameter and operation with instruction in the
same program line.
(5) “0” in front of the instruction code couldn’t write, example: GO1 MO03 can be
written G1 M3.
(6) The instruction behind the starting any point, any line or change tool must use
absolute program.
(7) Non-mode instruction must be used in specified program line, example: G61.
(8) Mode instruction is always effective before appearing other similar instruction.
Example: NO0000 GO1 X300 F100 ; GO1 instruction
N0001 X260 ; GO1 instruction
N0002 GO0 Y200 ; GOO instruction, GO1 is invalid.
2.4.2 G function instruction

(1) Coordinate System Selection(G53/G54/G55/G56/G57/G58/G59).

Format: G53 (G54/G55/G56/G57/G58/GS9) (Mode after setting)
(G53 machine coordinate
G54 work coordinate system 1 G55 work coordinate 2
G56 work coordinate 3 G57 work coordinate 4
G58 work coordinate 5 G59 work coordinate 6
G53 machine coordinate is decided by machine reference point.The default coordinate
system is G53. Suggest not to adjust the value of G53, the other workpiece coordinate will
offset automatically.
G54/G55/G56/G57/G58/G59 work coordinate have offset relative to machine
coordinate which can be set in parameter.

Z

® O o Z

G54 Work coordinate system

Yr

G54 original

point

G59 Work coordinate system

-Y

G59 original

point

Machine origin

Workpiece zero point offset

Example: GOO G54 X50 Y60 Z70
Move to Coordinate Point ( X50 Y60 Z70 ) of G54 coordinate with speed of G0O.
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(2) Local Coordinate System(G52)

Set local coordinate system when programming in workpiece coordinate system is to
programme easily.

Format: G52 X_Y_Z ; Setlocal coordinate system (Mode)

G52 X0YO0Z0; Cancellocal coordinate system

Use G52 to set local coordinate system in milling coordinate system(G53) or workpiece
coordinate system(G54~G59). The origin of local coordinate systemissetby X Y Z .

Local coordinate system setting does not change the workpiece coordinate system and
machine tool coordinate system. When using the G52 instruction to set workpiece
coordinate system, if it is not the instruction of all the axis coordinate value, the local
coordinate system of non-specified coordinate value will not cancel and remain
unchangeable .Use the absolute mode to specify motion instruction after the G52 program

A
Ip_ | (Local cooridnate)
(G54:Work cooridnate 1)
1P | (Local cooridnate)

_____ (G59:Work cooridnate 1)

segment .

(Machine cooridnate)

v

Machine cooridnate origin

S

Referenle point

(3) Program Method(G90/G91)

Two methods to move tools: Absolute value and incremental value. Programme
coordinate value of end point with absolute value; Programme incremental value of
moving distance with incremental value. G90 and G91 corresponding to point out the
coordinate use absolute value or incremental value.

Format: G90 (Mode,initial) ;Absolute Coordinate Programme
G91 (Mode) ;Increment Coordinate Programme
Attention:Rotating axis use nearest calculation to carry out when using absolute coordinate to

programme, Programme as programming calculation to carry out when in relative coordinate.

(4) Plane Selection(G17/G18/G19)

Format: G17 (Mode,Original) ;Select XY Plane
G18 (Mode) ;Select ZX Plane
G19 (Mode) ;Select YZ Plane

Attention: this instruction Used to point out arc interpolation plane.does not produce motion.
(5) Rapid motion(G00)

Tool move to instructive position according to GO0 speed in parameter.
As absolute method, use section end point coordinate to program;
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As increase method, use motion distance to program.
Format: G00 X- Y-Z- A- B-(Mode, original)
Attention:X, Y, Z, A means motion axis.The data point out motion distance and
direction by absolute or increase method.
GO0 move to aim point according to line way.
Moving speed is determined by parameter.

(6) Line interpolation(G01)

Used for single axis motion or 2,3,4 axis interpolation motion.
Format: GO01X Y _Z A_B_F_(Mode)
Note: X, Y, Z, A means motion axis.The data point out motion distance and

direction by absolute or increase method.Motion speed is determined by F word. The F
instruction is mode.

The feeding speed of F in GO1 can be adjusted by feeding override on the panel, the
range is 0%~150%.

GO1 instruction is also can be written G1.

(7) Arc interpolation(G02/G03)

In the program plane, these instruction is to execute G02 clockwise and G03
counter-clockwise arc interpolation.

Format: G17{G02}X Y {I—J—}F ;XY plane(Mode)
Go3[ " —|R [~

G18 {ggi}x 7 {I_R K_}F ;ZX plane(Mode)

G19 {GOZ}Y , {JK}F ;YZ plane(Mode)
Gos[ —"—| rR_ |-

Arc interpolation must point out interpolation plane, the X. Y. Z word point out the arc
end coordinate value, I. J. K separate is X. Y. Z increase value from original point or
center point.In another words, Make the original point as zero point, As center point
locate to positive direction of original point the value will be positive, As center point
locate to negative direction of original point the value will be negative.l J K function is
describe circle center point coordinate.On the side, We can use R program, the R is
negative when arc angle larger 180 degree.circle program couldn't use R.

The arc track as follow:

A A

Y X Z
G03 G03 G03
0 ; 0 z= 0 Y;

G17 18 . . G19
Use I J K ensure center of arc,the Vz(i,:lue behind of [ J K is vector component from

10
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starting point to center of arc, ‘+/-’ depends on direction of I J] K.When starting point &
end point is same and total 360° round whose center is specified with [ J K, 1J K can be
omitted.

End(x,y)
’

Start

1

Center Center

Attention: The arc interpolation speed is determined by F word.I, J, K and R are the non-
modality instruction.
Demonstration:
1) absolute programming:
NO0000 G92 X200 Y40 Z0;
NO0010 G90 G03 X160 Y40 I-20 JO;
N0020 G02 X120 Y40 R20;
N0030 G02 X120 Y40 R20;
N0040 G26 M02;
2) increase programming:(corresponding programming)
NO0000 G91 G17 G03 X-40 YO R20 F300;
NO0010 G02 X-40 YO R20;
N0020 G02 X0 YO0 R20;
NO0030 G26 M02;
Two methods have the same result.

(8) Helical interpolation (G02/G03)

Spiral interpolation means arc interpolation adding another axis line interpolation,F
instruction defines arc interpolation speed.therefore, the feed speed of line interpolation
axis is as follow:

Lengthen of line axis
Lengthen of arc

FX

Format: G17 {Goz}x Y {I—J—}z F ;XY plane(Mode)
R [

}X 7 {I—J—}Y F ;ZX plane(Mode)
AR [

G19 {GOZ}Y 7 {I—J—}X F ;YZ plane(Mode)
G03) = 7|R_|] T~

The cutting tool radius compensates only carries on to the circular arc,Inserts in the
segment in the instruction spiral line which makes up not to be able the instruction cutting

tool bias and the cutting tool length compensates.

11
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In the spiral interpolation section, cannot use tool length and radius compensation.

Z

~— Tool track

NO0001 G90 G17 G54
N0002 GO1 X20 YO Z0 F600
N0003 G03 X0 Y20 R20 Z15 F180

(9) Dwell (G04)

Require of work process, delays some time before execute other motion.
Format: G4 P_;
or G4 X ;
or G4 U_;
Function:Every axis is stop and mode instruction is still working when carry out this
instruction, after delaying the specified time to carry out the next program segment.
Instruction introduction:
a.The unit of P delay time is ms(Millisecond)/
b.The unit of X and U delay time are S.

c.Example:
G04 X1; delay 1s.
G04 P1000; delay 1s.
G04 Ul; delay 1s.

d.Special application:G04 can be accurate stop instruction, such as processing corner
kinds of workpiece, it appears over cutting sometimes, if use G04 instruction around the
corner, it will clear the over cutting.

Example as follows:

(20, 10)
<~ __shere able to insert G0O4 command
----» mean coner cutting path

Program: -+ --*

N150 GO1 X20 Z10 F100;

N160 G04 P150; (Clear the over cutting)
N170 GO1 W-10;

Attention: Set P21 in F1-User parameter to clear the over cutting.

12
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(10) Programmable Mirror Image (G11/G12)

In order to decrease program codes, be used for machining symmetry workpiece.
Format: G11X_Y_(Z_X ) (Y_Z_) (mode) ;according to XYZ symmetry axis
G12 (mode, original) ;Cancel Mirror.

For example:Image processing(Mirror processing) is used to change the feeding axis
direction to achieve the symmetrical processing and feed on this axis. To change the feed
axis direction is from the G17(X_Y )/GI18(Z X )/G19(Y_Z ) commands to specify the
current plane.The value of X Y Z specified is the current coordinate value.

In the image processing ,the program could use G26,G61,G28,G30 and G52,G53/G59
codes.If need use this codes,cancer the image processing.

Yg_A @) Symmetn: axis(X=50) i

a |

. _ B _ _Symmetry axis
_(%:50)

40 50 60

B

)
1 [ ] 1
40 5060 100

o-

(1) Trackof program

(2) Asthe symmetry axis isX=50

(3) Asthe symmetry pointis (50, 50)
(4) asthe symmetry axis is Y=50

The mirror procedure gives an example
Sub program
KGl11
N10 GO0 G90 X60.0 Y60.0;
N20 GO1 X100.0 F100;
N30 GO1 Y100.0;
N40 G01 X60.0 Y60.0;
N50 M99;
Main program
N10 GO0 G90;
N20 M98 PKG11;
N30 G11 X50.0
N40 M98 PKG11;
N50 G11 X50.0 Y50.0
N60 M98 PKG11;
N70 G11 Y50.0
N80 M98 PKG11;
N90 G12;
N100 M02;

13
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(11) Scaling (G36/G37)

Used for not change the processing program, process according to the proportion of
reduced or enlarged workpiece. Programming shape is magnified and reduced (scaling),
use X , Y and Z to specify scaling center. If an axis is not specified, the axis not to
carry out scaling. The number behind the X Y Z  is the coordinate of current
workpiece coordinate system.

Format: G36 X _Y_Z R_(mode) ;Carry out
G37 (mode, original) ;Cancel
Attention: 1. the scaling coefficient is behind R.
2.the scaling is invalid for value of compensation & offset.
P1" P2" P3" P4’ magnify to P1 P2 P3 P4,R=P0P4°/POP4. When P1 P2 P3 P4 reduce
to P1" P2° P3" P4’, R=POP4/POP4°. So: R<1 when magnifying, R>1 when reducing,R=1
can be default.

5 Original
! Track

=> | E—

F L , -

i Track after

| )
PO:Genter of Scaling : v li
; scaling

@

(12) Coordinate System Rotation Mode (G68/G69)

Programming shape can rotate, This code can make workpiece rotate for specified angle.
Anyway, if the shape of workpiece is comprised of many same graphics, the graphics
unit can be compiled to subprogram, then the subprogram is on tap for rotation instruction
of main program,which can simplify the programming, saving storage space
Format: G68 X-Y-R- (mode) ; enable
G68 Z- X- R- (mode) ; enable
G68 Y- Z- R- (mode) ; enable
G69 (mode, original) ; disable
“GINX Y /(G18)Z X /(G19)Y_Z ” is used for ensure the rotate center.
“R_” is rotate angle. R is positive no. ,rotate is in CCW; R is negative no. ,rotate is CW.

Rotating Degree

\\
Rotate center

0
X

A\

To specify plane and select code(G17 G18 or G19) before the G68 code program

14
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segment, select the code cannot be specified in the mode of rotating coordinate system.
Cancel the mode G69 code must occupy a program segment separately. After rotating the
coordinate system to carry out tool radius compensation, tool length compensation, tool
offset and other compensation.

In the mode of rotating coordinate system, the G code (G28 G26 G31 G30 etc) which
is related with backing to the datum point and those related with the the G code (G52,
(G54/G59) of coordinate system cannot be specified, if need these G codes, must specify
after canceling coordinate rotation mode. The first moving instruction must use absolute
value instruction after the coordinate system rotation cancel G69, if use incremental
instruction, it will not to carry out correct motion.

Example:

N1 G92 X-500Y-500F20000 G17;
N2 G68 X700Y300R60;
N3 G90 GO1 X0 Y0 F20000;
N4 G91 X100
B s en0;, N5 G02 Y100R100
; N6 G03X-1001-50]-50;
N7 GO1Y-100
N8 G69
= N9 G90 X-500Y-500
N10 M02;

Original program tool track

(-500, -500)Tool track after rotate
(13) Return to Reference Position (G28/G281/G282/G283/G284)
Return zero point means tool go to reference point with appointed axis.

Format: G28 X(U)_Y(V)_Z(W)_A_; XYZA firstly return to middle point and
then return to zero point of machine .

G281 sonly X return to reference point of machine
G282 sonly Y return to reference point of machine
G283 sonly Z return to reference point of machine
G284 sonly A return to reference point of machine
G301 ;X axis return to zero point of coordinate
G302 ;Y axis return to zero point of coordinate
G303 ;Z. axis return to zero point of coordinate
G304 ;A axis return to zero point of coodinate

Attention: Should clear radius&length compensation of tool before the code

(14) Tool Length Compensation (G43/G44/G49)

The difference between programming tool length and actual using tool length can be
compensated with this function so that not to adjust the program. Use G43 or G44 to
specify the direction of offset, import the corresponding H code address to select tool
length offset value from the offset table.

Format: G43 H_ ;Add tool length compensate.

G44 H_ ;subtract tool length compensate.
G49 or HO ;cancel tool length compensate.

15



-Shenzhen Guanhong Automation Co.,Ltd.- SZGH-CNC1500MDcb Series

Program tool % Real too
——————— Make this distance as
i i

|
T tool lengthen after.

Example: N0O00O G43 H2 X10  (H2 value is 5)
NO0010 G44 H3 X20  (H3 value is 10)
Executing first section,tool length add 5. Executing second section,tool length
subtract 10(real running is 10+5=15).

(15) Tool Offset (G45/G46/G47/G48)

——

Used for processing groove of the workpiece, programming according to the size of
workpiece drawing, the instruction line with the one of this set of instruction, then it can
work out correct production in different tool radius.

Format: G4ST_ ;Add one radius.

G46 T_ ;subtract one radius.
G47T_ ;Add two radius.
G48 T_ ;subtract two radius.

The instruction of increase or decrease the tool radius is increasing or decreasing one or
two tool radius parameter values with T to number in the execution. And be used with XY
(G17) plane of the G00, GO1, G02, GO3 instruction. Can not be used with tool radius
compensation instruction (G41,G42)

Increase or decrease one or two tool radius in the direction of axis for GOO and GO1.

For G02 and GO3 is Puls/Minus one or two tool radius in the direction of arc radius.
G45/G46/G47/G48 are non-modal instructions.

Y A L i
—60 — 30 = G - +X>
B E F
. X
O >
Program as follows:
NO0000 GO1 Z-20 F400 G91 ; Z point starts
NO0010 G46 TO1 X55Y55 ; Point location to A point, X and Y axis both decrease one tool radius(T01)
N0020 G47 GO01 X60 F200 ; A-B X axis increase two tools radius
N0030 Y60 ; B-C length not change
N0040 G48 X60 ; C-D X axis decrease two tools radius
N0050 Y-60 ; D-E length not change

16
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N0060 G45 X30 ; E-F X axis increase one tools radius

NO0070 G45 G03 X30 Y30 R30 ; F-G CCW radius increase one tool radius
NO0080 G45 GO1 Y60 ; G-H Y axis increase one tool radius

N0090 G46 X0 ; H-I Move for one tool radius along the negative direction of X axis
NO0100 G46 G02 X-30 Y30 R30 ; I-J CW radius decrease one tool radius

NO110 G45 GO1 YO 5 J-K Move for one tool radius along the positive direction of Y axis
NO0120 G47 X-150 ; K-L X axis increase two tools radius

NO0130 G47 Y-120 ; L-M Y axis increase two tools radius

NO0140 G46 X-55 Y-55 ; M-N X and Y axis both decrease one tool radius
NO150 G26 ; Program backs to the starting point to end

NO151 M02

(16) Tool Radius Compensatation (G40/G41/G42)

When the tool is moving,tool track can offset a radius.In order to offset a radius,
CNC establish offset vector ,also start point ,whose length equal tool radius. Offset
vector is vertical to tool track.vector’s tail is at the workpiece,head is point to center of
tool . If specify linear interpolation or arc interpolation after starting tool , tool track
can be offset by length of offset vector. When completed machining, it needs to cancel
tool radius compensation in order to return to starting position.

Cancel tool -~

radius offset,” |
/ /'//
Start point

Format: G40 (mode,original) ;Cancel tool radius compensation.
G41 T_(mode) ;tool locate in Left offset of workpiece.
(radius compensation)
G42 T_(mode) ; tool locate in Right offset of workpiece.
(radius compensation)

Left side or Right side of G41/G42 is that look along with cutting direction,tool is at
workpiece’s left side or right side. Call T1 - T99 as the value of tool radius. Run offset is
starting from the line where G41/G42 is.The transitional line that system automatically
generate in the tip corner,that make tool radius offset vector of last segment’s end point
Transition to vector of next segment’s starting point. The tool radius offset vector is the
method of bewrite number & diretion of tool offset.Its vector length is tool radius. For
arc,its direction is at the direction of radius.For line,its direction is at the vetical direction
of this line.

Tool radius compensation establish and cancel have two type: A type and B type,

17
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which can set P1,P2 inTool parameter. Furthermore, Tool radius compensation establish
and cancel must be executed in linear section.

.
.
N5
,
;

C1(700,1300)

P4(500,1150) P4(900,1150)

C3(-150,1150) C2(1550,1150)

_____ e .S
\ P2(250,900) P3(450,900) relsenen) P7(1150,900) I
sz P9(250,550) Y N8
P1(250,550 P8(1150,550)
N1//‘/ A/K__,»’/ . N9
L~ N11
@Start T—' X Unit:mm
G54 X0 YO0 ZO0s. oot starting position (X0 YO0 Z0)
N1 .G90 G17 GO0 G41 T15 D2 X250.0 Y550.0 ; establish compensation
N2 GO1 Y900.0 F150; ...c.ovvvveiiiiiii. . from P1 to P2
N3 X450.0; oot from P2 to P3
N4 G03 X500.0 Y1150.0 R650.0; ............... from P3 to P4
N5 G02 X900.0 R-250.0; ....vvveiiiiiiinnnnn.... from P4 to P5
N6 G03 X950.0 Y900.0 R650.0; ............... from P5 to P6
N7 GO1 X1150.0; ooeeeiiiiii i from P6 to P7
N8 YS550.0; oo from P7 to P8
N9 X700.0 Y650.0; «.oovvviiiiiiiiee from P8 to P9
NI10 X250.0 Y550.0; oovvnnniiiiiiiiiiiieee from P9 to P1
NIT GO0 G40 X0 YO; oovveeiieieiieeeen, cancel compensation

(17) Program Cycle (G22--G800)

(G22 is program circulation instruction, G800 is an instruction to end circulate. But G22
must be used with G800 for repeated processing. L means circulation times, the range is
1-99999.The circulation instruction can nest.

Format: G22 L_ ;cycle begining
]» scirculating
G800 scycle end

18
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Example

A B C
0= 0T D E
;R:

] 0\ N\ G N\
I

Program as follows:
N0000 G17 G90 X0 YO F250 M03
N0001 G91 GO1 Z-10

wn

30

NO0010 G22 L4 ;

N0020 GO1 X20 ;

NO0030 G03 X10I5J0YO0 ;

N0040 G800 ;

NO0050 GO1 X20 ;D-E line

NO0060 Y-30 ;E-F line

N0070 G11 X140 Y-30 ;set mirror

NO0080 G22 L4 ;circulation begin
NO0090 GO1 X20 ;F-G line

NO0100 G03 X10 15 ;G-H arc

NO110 G800 ;circulation end
NO0120 GO1 X20 ;1-J line

NO0130 GO1 Y-30 ;cancel mirror
NO0140 G12 ;J-A line

NO0150 G26 ;g0 back to program begin point
NO0160 M02 ;over

(18) Accurate Position/Continual way processing (G60/G64)

According to requirement of processing, we can set program section connection way
by the G60/G64 instruction.
Format: G60 ; accurate position (mode)
G64 ; continue section(mode, original)

(19) Canned Cycle (G73,G80~G89)

Canned cycle can shorten the program length,make program more simple.
Circle instruction table

19
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G Feed Motion in the withdraw application
code method bottom of hole
G73 Intermission No Rapid move High speed drill deep
feed hole
G74 Continue Stop-Spindle Cutting feed Left tap cycle
feed Clockwise
G80 Continue No No Cancel cycle
feed
G81 Continue No Rapid move Drill cycle
feed
G82 Continue Stop Rapid move Drill cycle
feed
G83 Intermission No Rapid move Drill deep hole cycle
feed
G84 Continue Stop-Spindle Cutting feed Tap cycle
feed Clockwise
G85 Continue No Cutting feed Drill hole cycle
feed
G86 Continue Spindle stop Rapid move Drill hole cycle
feed
G89 Continue Spindle stop Cutting feed Drill hole cycle
feed
Canned cycle instruction is consist of six motions
Motion 1 Positionof X and Y axis; -
O======= O O Start
Motion 2 rapid move to R point; -
Motion 3 machining hole; et b
Motion 4 action in the bottom of hole; N B
Motion 5 withdraw to R point; vl e
Motion 6 rapid move to original point i T

The difference of G90 and G91 as follow:

G90(Absolute) G91(Rncrease)
Q=== >? L >?—“—
1 1
i i R
1 1
1 1
. . \
R point R - R point i
¥4
. . Y
Z point O Z Zpoint O————

20
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The difference of G98 and G99 as follow:

G98(Home to orighal plane)

G99 (Home to Rl plane)

g orighal plane

O------- »0 O

O-mmmmmmmm

(o]

? R plane
:
1
1
1
1
1
1
i
1
(o]

Use the L word to set cycle time, the maximum value is 9999, the default value is 1;
Orientation plane is determined by G17(XY)/G18(ZX)/G19(YZ).

(20) Peck Drilling Cycle (G73)

This cycle execute high speed drilling deep hole until reaching to bottom, at the
same time, remove the cutting trifling from hole.

Format: G73X Y Z R QF L

X _Y_:hole position data

.
b

Z._:the distance(G91) or coordinate(G90) from R point to hole bottom
R _: the distance(G91) or coordinate(G90) from original point to R point

Q_:cutting depth every time
F_:cutting speed
L_:repeated times

G73(G98) G73(G99)
a orighal plane
O----»Q A O-——-rQ
i i
1 1
1 1
| |
R point Rpoint x R plane
il s
a |4 td a |4 td
A A A A
4 LI 4 A
Y.l A AH

21
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High speed drilling cycle along the Z axis to carry out intermittent feeding, when
using this cycle, the swarf can be easily discharged from the hole and can set the smaller
value when backing. This allows to carry out drilling effectively. P1 in User parameter is
to set the value of the tool withdrawal(d).

Using auxiliary function to rotate spindle before specifying G73 (M code).
Set the offset of tool length(G43 G44 or G49) in changeless cycle which is located to R
point to plus offset, the offset of tool radius is ignored.

For example:

M3 S2000 Spindle starts rotating

G90 G99 G73 X300. Y-250. Z-150. R-100. Q15. F120. Drill the fist hole and return
to R point

Y-550.; Drill the second hole and return to R point

G98  Y-750.; Drill the third hole and return to R point

G80

M30; The end

(21) Drill cycle or Counter boring cycle (G82)

Format: G82 X-Y-Z-R-P-F-L- ;
X-Y-: hole position data
Z-: the distance(G91) or coordinate(G90) from R point to hole bottom
R-: the distance(G91) or coordinate(G90) from original point to R point
P-:pause time
F-:cutting speed
L-:repeat time

G82(G98) G82(G99)
g orighal plane 6
O------- »0 0O O------- »0
! i
R point I E R point T Q Rplane
o <‘I> Z point o ézpoim
P P
For example:
M3 S2000
G90 G99 G82 X300. Y-250. Z-150. R-100. P1000 F120.
Y-550.;
G98 Y-750.;
G80
M30;

22
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(22) Intermission drill cycle (G83)

Format: G83X Y Z R Q F L_
X _Y_ : hole position data
Z._: the distance(G91) or coordinate(G90) from R point to hole bottom
R_: the distance(G91) or coordinate(G90) from original point to R point
Q_ :cutting depth every time
F_ :cutting speed
L_ :repeated times

G83(G98) G83(G99)
a orighal plane g
[Sauinil g @] A O----»0
| i |
1 ! 1
1 1 1
: ' :
R point ! [ R point x R plane
ATy T ; W i
L 1 (L 1 1
q . + 1 q v + ]
X N X I
~ o H ~ 1 H
q 1 ! : q 1 ! i
b & d ! b & 4
1 1
1 1
q ! q !
b 4 H ) 4 i
Z point Z point

Q means the cutting depth of each cutting feed, it must be specified in the incremental
value. Cutting feed in the second and later must be executed quickly to move to d point to
execute again before the end of last drilling, No.2 parameter in processing parameter set
the cutting feed d, must specify the positive value in Q, negative is ignored.

Use the auxiliary functions M code to rotate spindle before specifying G83.

For example:
M3 S2000
G90 G99 G83 X300. Y-250. Z-150. R-100. Q15. F120.
Y-550.;
Y-750.;
G98 Y-750.;
G80
M30;

(23) Boring cycle (G85)

Format: G85X Y Z R F L

X _Y_: Hole position data

Z._: the distance(G91) or coordinate(G90) from R point to hole bottom
R_: the distance(G91) or coordinate(G90) from original point to R point
F_ :cutting speed

L_ :repeated times
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G85(G98)

G85(G99)

E orighal plane

0------- >0 )

'
.
R point T I
PO Z point

1

|
R point f IRPWHE
Z point

PO

Along X and Y axis to locate,rapid move to R point and carry out boring from R point
to Z point,carry out cutting feed and return to R point when arriving the bottom of hole.

For example:
M3 S100

G90 G99 G85 X300. Y-250. Z-150. R-120. F120.

Y-550;
Y-750;

GI98 Y-750;
G80

M30;

(24) Boring cycle(G86)

Format: G86X Y _Z R_F_L
X _Y_ : hole position data

Z._: the distance(G91) or coordinate(G90) from R point to hole bottom
R_: the distance(G91) or coordinate(G90) from original point to R point

F_ :cutting speed /

G86(G98)

L_ :repeated times

G86(G99)

B Sp-cw
O------- > (
? ' orighal plane
1 1

:
R point T I
P O\ Z point

Sp-stop

! Sp-cw
] /
R point T I R plane
PO Z point

Sp-stop

Along the X and Y axis to locate, move fast to R point and carry out boring from R
point to Z point. The tool will return quickly when spindle stopping at the bottom of hole.

Example: M3 S2000

G90 G99 G86 X300. Y-250. Z-150. R-100. F120.

Y-550.;
Y-750.;

GI98 Y-750.;
G80

M30;
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(25) Boring cycle(G89)

Format: G89X Y Z R P F L_ ;
X _Y_ : hole position data
Z._: the distance(G91) or coordinate(G90) from R point to hole bottom
R_: the distance(G91) or coordinate(G90) from original point to R point
P_ :pause time
F_ :cutting speed
L_ :repeated times

G89(GHE) G89{GI9)
E initial plane g
O------- 0, O------- >0
L i
' 1 l R-plane
R pointf . R point T
PO Z point PO Z point
It is the same as G85 unless suspending at the bottom of hole.
Example:
M3 S100
G90 G99 G89 X300. Y-250. Z-150. R-120. P1000 F120.
Y-550.;
Y-750.;
G98 Y-750.;
G80
M30;

when the controller with stepper system need to use G74 and G84,attention:
Tapping has two kinds of methods: Tracking the spindle encoder (P411=2, spindle must
assemble encoder) and interpolation of Z axis and spindle servo (P405=0, P410=95,
P411=3). P404~P413 in Axis parameter to set.
Special Attention:When the spindle and encoder drives not as 1:1, please modify the P412,P413
in Axis parameter;
412, the number of spindle teeth
(requirement: less than or equal to the number of encoder teeth, must match our key-sets

when greater than the number of encoder teeth);
413, the number of encoder teeth

The loop is executed with tapping left, in the left tapping cycle, the spindle rotates CW when
arriving at the bottom of hole.
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(26) Left Tap Cycle(G74)

Format: G74 X Y Z R P K S L
X _Y_ : hole position data

Z._: the distance(G91) or coordinate(G90) from R point to hole bottom
R_: the distance(G91) or coordinate(G90) from original point to R point
P_: pause time
K _: screw pitch
S_: spindle rotate speed
L_ : repeated times
G74(G98) G74(G99)
% orighal plane %
O------- »0 © O------- »0
i i Sp-cow i Sp-cow
1 : 1 P
R point T OF’/ R point T T/Rl"ane
P I Z point PO, O Zpoint
Sp-cw Sp-cw

The speed of coordinate axis is determined by speed of spindle and screw pitch when
processing thread,it is not a matter with speed F. The system will limit the speed within
maximum feeding speed.

Spindle override switch and feeding axis override switch are invalid when processing
thread.

Should specify the screw pitch K value in every processing program segment of thread,
otherwise not through compile.

Use spindle CCW rotation to carry out tapping. Should process a negative thread in
order to return spindle CW rotation when arriving at the bottom of hole. In the left tapping
period, feeding suspension does not stop milling until the return action completed.

Use auxiliary function to rotate spindle CCW before specifying G74. When the spindle
is pulse controlling mode without using auxiliary functions M code.

For example:

N1 M4 S100

N2 G90 G99 G74 X300. Y-250. Z-150. R-100. K5 S100
N3 G98 Y-550. K5;

N4 G80;

NS5 M30;

(27) Right tap cycle(G84)

The same as G74 unless direction.
Format: G84X Y Z R P K L_ ;
X _Y_ : hole position data
Z._: the distance(G91) or coordinate(G90) from R point to hole bottom
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R_: the distance(G91) or coordinate(G90) from original point to R point
P_ :pause time

K _:screw parameter

S_:spindle rotate speed

L_ :repeated times

G84(G98) G84(G99)
% orighal plane %
O=mimim=n »0 (2 O === »0
i i Sp-cow i Sp-cow
1 : 1 P
R point T OP/ R point T T/Rmane
P (\I Z point P O\O Z point
Sp-cw Sp-cw
Example:
M3 S100
G90 G99 G84 X300 Y-250 Z-150 R-120 P300 K5 S100
Y-550. K5;
G98 Y-750. K5;
G80
M30;

(28) Canned Cycle Cancel (G80)

Cancel cycle instruction.
Format: G80 R
Note: Cancel all cycle instruction and execute normal operation.

(29) Pole coordinate instruction(G15/G16)

Pole coordinate instruction inquire user provide radius and angle,Radius may use
absolute and increase type(G90, G91),Angle only use absolute type.
Format: GI15 ; Cancel Pole coordinate;
(G17/G18/G19) (G90/G91) G16 IP_ ;establish
1.G17/G18/G19 specify the panel of pole coordinate instruction.
2.G90 specify the zero point of workpiece coordinate system as the origin of pole
coordinate, measure radius from this point.
3.G91 specify current position as the origin of pole coordinate system, measure radius
from this point.
4.1P_ specify the panel axis address and value of pole coordinate system panel
selection.
First axis: Radius value of pole coordinate.
Second axis: Value of pole angle.
5.G90 set the zero point of workpiece coordinate system as origin of pole coordinate
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system:

Use programming instruction of absolute value to specify the radius(The distance
between zero point and programming point).When using local coordinate system(G52),
the origin of local coordinate system changes into the center of pole coordinate system,
the angle uses absolute value. As the follow shown:

Program position

Real position

A

6.G91 set the current position as the origin of pole coordinate system:

Using programming instruction of incremental value to specify the radius(The
distance between the current position and programming point).The angle use absolute
value.As the follow shown:

Program position

Radius

Angle

Real position

n

>

For example:

270 ( "“K
. | 100mm
G17 G90 G16 X0 YO;
G81 X100.0 Y30.0 Z-20.0 R-5.0 F200.0;
Y150.0;
Y270.0;
G15 G&0;

(30) Switch millimeter and inch(G20/G21)

Format: G20 ; Input in inch;
G21 ; Input in millimeter;
The G code must be compiled in the beginning of the program, using separate program
segment to specify before setting the coordinate system.Switch the unit of input data into
minimal inch or millimeter after G code of switching inch or millimeter specifying,the
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angle of data input unit keeps unchanged, change the units of value as follows after
switching the inch or millimeter:

» The feeding speed is specified by F code

* Position instruction

* Offset value of workpiece zero point

* Compensation value of tool

 The unit of manual pulse generator

 The distance in incremental feeding

(31) Return to starting point (G26/G261/G262/G263/G264/G265)

Format: G26 s ZXY all go back.
G261 ; X go back.
G262 ;5 Y go back.
G263 s Z. go back.
G264 ; A go back.
Note: (G26 motion is according to linkage type.

(32) Remember the current point (G25)

Format: G25 ;To remember the coordinate of X Y Z A B axis
(33) Return to G25 point (G61/G611/G612/G613/G614/G615)

Format: G61 ; Return to X 'Y Z of G25 point
G611 ; Return to X of G25 point
G612 ; Return to Y of G25 point
G613 ; Return to Z of G25 point
G 614 ; Return to A of G25 point
G615 ; Return to B of G25 point

Note: The backing mode is return G25 point with GO0 mode automatically.

(34) Check & Skip (G31,G311)

Format: G31X Y Z A_F _P_ ;No alarm
G311X Y _Z A_F _P_ ;alarm
P: N line+(X00/X39+1000 or 2000) , 1000 means availability skip,2000 mean
invalidation skip.
For example: G31 X50 Z100 F100 P331022 ;if X22 availability then go to N33.
G311 X50 Z100 F100 P2021 ;if X21 invalidation then go to next line.

(35) Automatical beveling (I) and smoothing(R)

The acquiescent panel of milling is G17
Format for G17:
G01(G00) X I automatical beveling, the coordinate in the next program segment
must be G01(G00) Y.
G01(G00) Y I automatical beveling, the coordinate in the next program segment
must be G01(G00) X.
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G01(G00) X R automatical smoothing, the coordinate in the next program
segment must be G01(G00) Y.
G01(G00) Y R automatical smoothing, the coordinate in the next program
segment must be G01(G00) X.
Format for G18:
G01(G00) X I automatical beveling, the coordinate in the next program segment
must be G01(G00) Z.
G01(G00) Z I automatical beveling, the coordinate in the next program segment
must be G01(G00) X.
G01(G00) X R automatical smoothing, the coordinate in the next program
segment must be G01(G00) Z.
G01(G00) Z R automatical smoothing, the coordinate in the next program
segment must be G01(G00) X.
Format for G19:
G01(G00) Y I automatical beveling, the coordinate in the next program segment
must be G01(G00) Z.
G01(G00) Z I automatical beveling, the coordinate in the next program segment
must be G01(G00) Y.
G01(G00) Y R automatical smoothing, the coordinate in the next program
segment must be G01(G00) Z.
G01(G00) Z R automatical smoothing, the coordinate in the next program
segment must be G01(G00) Y.
Attention:
1.The address of I and R are specified with radius model. The running distance of this
line and the next line must be greater than the length of beveling or radius of smoothing,
otherwise the system will decrease the length of beveling or radius of smoothing to
minimal running distance of this line and the next line automatically.
2. The two adjacent lines must be 90 degrees.
For example:
0 G54 GO X-50 Y-50 Z20
N1 MO03 S500
N2 GO1 G42 D01 X0 YO F200
N3 GO01 Z-5
N4 X100 14 ; Beveling4x4
N5 Y40 R6 ; SmoothingR6
N6 X47 RS ; SmoothingR5
N7Y7013 ; Beveling3x3
N8 X15
N9 X0 Y40
N10 YO
N11 GO X-50 Y-50 G40
N12 Z50
N13 M30
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(36) The calling program(M97 M98 M99)

Unconditional jump

The line running unconditional jump to the line which is specified by P; P4 stands for
using four field of digital specify the program to the entrance line of the calling main
program (mark line).

Subroutine call

In this system the subroutine should be an independent program.

M98 P L unconditional call subroutine instruction. P is to specify the name and path of
subroutine call, L refers to the calling times address of subroutine.

The M98 instruction can be omitted without writing, format: PP file name, the file
name can be hidden files, the first character of hidden files must be "HIDEFILE" at the
beginning. Such as the file "HIDEFILEO1", this program in the program area is not
displayed, can use the instruction M98 PHIDEFILEO1 or M98 P*01 or PP*0l or
PPHIDEFILEOI when calling.

For example:

P sub/1390 means subroutine is tmp/NC/sub/1390
Note:

1.tmp/NC/ is the system's default path, sub is a folder for the following

2.The subroutine must be a independent program.

3.Method of the main program in USB calls the subroutine in USB: P[or P].

Example: M98 P[A1234 means calling the subroutine A1234 in USB;
MO8 P]SS12 means calling the subroutine SS12 in USB;
PP[FFDE means calling the subroutine FFDE in USB;

It needs to write the path of file if call the subroutine in folder of USB.

There must be space in front of L(Subroutine calling times). Return to the next program
segment of main program when subroutine running to the end.If the program contains a
fixed sequence or repeated pattern, then the sequence or pattern can be compiled to
subroutine to save in memory storage in order to programme easily, the subroutine can be
called by main program which is also can be called by another subroutine.

M99 is an instruction of ending subroutine return, must have this instruction to end the
subroutine.

Attention: 1) M99 in the main program is the same as M02;
2) M99 with P in the main program is the same as M97;
3) M99 returns to main program call in subroutine is in the next line;
4) M99 with P in the subroutine returns to P program line in main program;

The Sub-program can embedded call as follow :

Main program Sub program Sub program Sub program Sub program
00001 ; 01000 ; 02000 ; 03000 ; / 04000 ;
M98P1000; M98P2000; M98P3000; M98P4000; !

M30 ; \ M99 ; \ M99; \ M99 ; \ M99 ;
(First embed) (Second embed) (Third embed) (Fourth embed)
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Example:
Main program 1.2 3 Sub program
N0010 ... ; V 01010 ... ;
N0020 ... ; N1020 ... ;
N0030 M98 P21010 ; N1030 ... ;
N0040 ... : N1040 ... :
N0050 M98 P1010 ; N1050 ... :
NOD6O ... ; < y N1060 ...M99 ;

The calling instruction can be used for 9999 times in the most.
Conditional wait, jump instruction

The system of M code is used for detecting the external input signal as the condition,
as follows:
Conditions wait

M12 M13 instruction are used to detect the input signal M12, M12 in program line is
to detect M 12 input signal is effective to execute the next program line , M13 means to
detect M 12 input signal is invalid to execute the next program line.The instruction is in
an independent line.

M14 M1S5 instruction are used to detect the input signal M14, M 14 in program line is
to detect M 14 input signal is effective to execute the next program line, M15 means to
detect M 14 input signal is invalid to execute the next program line.The instruction is in
an independent line.

M16 M17 instruction are used to detect the input signal M16, M16 in program line is
to detect M 16 input signal is effective to execute the next program line, M17 means to
detect M 16 input signal is invalid to execute the next program line.The instruction is in
an independent line.

M18 M19 instruction are used to detect the input signal M18, M18 in program line is
to detect M 18 input signal is effective to execute the next program line, M19 means to
detect M 18 input signal is invalid to execute the next program line.The instruction is in
an independent line.

M22 M23 instruction are used to detect the input signal M22, M22 in program line is
to detect M22 input signal is effective to execute the next line program, M23 means to
detect M22 input signal is invalid to execute the next program line.The instruction is in
an independent line.

M28 M29 instruction are used to detect the input signal M28, M28 in program line is
to detect M28 input signal is effective to execute the next line program, M29 means to
detect M28 input signal is invalid to execute the next program line.The instruction is in
an independent line.

Conditional jump

Plus Pxxxx (number of program line) in front of the M12 /M13 /M 14 /M15 /M16
/M17 /M22 /M23 /M28 /M29 instruction. Shifting if the condition success, otherwise
execute the next.
For example: M14 P0120

When the program running to this line and the system detecting the M 14 input signal

effectively, program will jump to the 120th line of program (the marking line),execute
the next instruction if the M 14 input signal is invalid.

32



-Shenzhen Guanhong Automation Co.,Ltd.- SZGH-CNC1500MDcb Series

(37) Feeding speed F function

It is the mode,actual running speed is the setting speed times the trimming rate of
speed,
F is used for specify the processing speed of feeding instruction GO1 G02 GO3.
The range is 0.01-15000mm/min,feeding speed is Fx trimming speed, F has mode
function.
Executing the F instruction at the first, and then execute the motion instruction when
the F instruction and motion instruction are in the same line.

(38) T/H/D function

The T/H/D function is means that tool length and radius compensate,which is
mode,used by code in program.

The tool code is from TO1 to T99,every tool have four tool compensate value, which is
length compensation from H1 to H4 and radius compensation from D1 to D4.

(39) Spindle speed S, SS function

The system offers two ways spindle controlling modes.

The first spindle speed is specified by S, the first spindle has two kinds of gear
controlling mode:

(1) The first is four gear spindle speed electrical control, output four bits code of step
speed change, M41-M44 instruction control corresponds to S01-S04 output code, step
speed change. Use No0.50 No.51 No.52 No.53 and No.54 parameter in axis parameter to
set the mode of shifting.

(2) The second uses four gears + step-less speed, M41-M44 instruction control,
correspond the output S01-S04 code. Use No.42 No.43 No.44 No.45 parameter in speed
parameter to set the maximum speed of corresponding gear, use No.50 No.51 No.52
No.53 No.54 parameter in axis parameter to set the mode of shifting.

Stepless speed,the range is 0-99999, output 0-10V variable-frequency voltage. The
output voltage trims x10V of maximum speed of specified spindle.

Second spindle speed is specified by SS, the highest speed is controlled by the No.46
parameter in speed parameter, output 0-10V variable-frequency voltage.

(40) Macroprogram instruction

1.Input instruction: WAT
Waiting for the input port X valid or invalid instruction
Format: WAT+ (-) X
Note: "+" to means the input is effective;
"-" means the input is invalid;
"X" means the input port X00-X55; see the I/O diagnosis;
2.The output instruction: OUT
Set the output port Y is valid or invalid instruction
Format: OUT +(-)Y
Note: "+" means the output is effective;
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nmn

means the output is invalid;

"Y" means the output port YO0-Y31; see the I/O diagnosis;
3. Variable and assignment: =

1) #0--#20 local variable: local variables only can be used to store data in macro
program, such as a result of operation, when power is off, the local variables are
initialized to the empty. The argument assignment to the local variable when calling the
macro program.

2) #21--#600 global variables: The meanings are the same in different macro program.

When power is off, the variable #21--#100 is initialized to zero, the variable
#101--#600 data is saved not to loss even if the power is off.

3) #1000-- system variable: the system variables are used to change various data when
reading the running CNC. For example, the current position and the compensation of tool.

Special note: macro variables #100--#155 and #190--#202 have been used by the
system, users can not use.

4) The macro variables #1001--#1099 corresponds the X axis offset value of milling
T1--T99(Unit: micron)

The macro variables #1401--#1499 corresponds the Z axis offset value of milling

T1--T99(Unit: micron)

Could read the value, for example: #200=#1003; To read the X axis offset value of the
third tool into macro variables #200.

Could modify the value, for example: #1003=23000; To modify the X axis offset value
of the third tool to 23000 micron.

#1003=#1003+50; To increase the X axis offset value of the third tool 50 micron.

5)The I/O variables:

#1800: X00-X07 (D0-D7)

#1801: X08-X15 (D0-D7)

#1802: X16-X23 (D0-D7)

#1802: X16-X23 (D0-D7)

#1803: X24-X31 (D0-D7)

#1804: X32-X39 (D0-D7)

#1805: X40-X47 (D0-D7)

#1806: X60-X67 (D0-D7)

#1808: Y00-Y15 (D0-D15)

#1809: Y16-Y31 (D0-D15)

Format:#i=Expression
4.The arithmetic and logic operation

Table:
Function Format Note

Definition H=*#

Addition H=#+#k;

Subtraction #H=4#-#k;

Multiplication H=# *#k;

Division H=4#/#k ;

Sin #1=SIN#) ; 90.5 degrees mean 90
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Asin #1 = ASIN(#); degrees 30 minutes
Cos #1=COSH#) ;

Acos #1= ACOS#);

Tan #1=TAN#);

Atan #1=ATAN#);

Square root

4 = SQRT(#)):;

Absolute value #1=ABS#) ;

Rounding off #i= ROUND#);

Round down #1 = FIX(#);

Round up #1=FUP(#);

Natural logarithm #1=LN#);

Exponential function #1=EXP(#);

Or #i=#) OR #k ; . . .
Exclusive or #i=#) XOR #k ; Executing with- binary
And #i=# AND#k; | 5"

5. Unconditional transfer: GOTO N

Transfer to the program line with sequence number appears error when specifying
beyond the 1-99999, could use expression to specify the sequence number.

For example: GOTO 5, GOTO#100
6.Conditional transfer: IF (Conditional expression) GOTO or THEN

If the conditional expression specified met, execute this segment; if the conditional
expression specified does not meet, execute the next segment.
For example: IF (#100 EQ 2) THEN #100=5

IF (#101 GT 2) GOTO 6

IF (#101 GT 2) GOTO 6
Operation meaning;:

EQ equal

NE not equal

GT greater than >

GE greater than or equal

LT less than <

LE less than or equal
7. Cycle: WHILE (conditional expression) DO 1, 2,3

Specifies a conditional expression in front of WHILE. When the specified conditions
are met, execute the program between DO and END. Otherwise, turn to the program line
after END. Cycle of the embed is 3 at the most.

For example:WHILE (#100 LT 3) DO 1
WHILE (#103 EQ5) DO 2

WHILE (#200 GE 20> DO 3
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END 1

8.Non-mode to call macro program:G65

Format: G65 P- L- <A-B-C-...... Argument passing data >
P is the name of macro program, L is the calling times,A B C are argument, the name of
argument as follows:
#0->A. #1->B. #2->C. #3->D. #4->E. #5->F. #6->H. #7->1. #8->J. #9->K. #10->M.
#11->Q+ #12->R. #13->S. #14->T. #15->U. #16->V. #17->W. #18->X. #19->Y.
#20->Z.
Special attention: The address G. L. N. Q. P can’t be used in argument.
For example:

Main program:9000

G00 X0 Z0

G65 P8000 L1 A5 B6

G0 X0 Z0

M30

Macro program:8000

N1 #2=#0+#1

N21IF (#2EQ 10) GOTO 4

N3 GOO X#2

N4 GO0 Z#1

N5 M99 ; Return
9.Mode to call macro program:G66 G67

G67 instruction is to cancel G66 instruction.The format is the same as G65.
For example:

Main program:9000

G00 X0 Z0

G66 P8000 L2 A5 B6

A8 B1

A9 B10

G67

M30

Macro program:8000

N1 #2=#0+#1

N21IF (#2EQ 10) GOTO 4

N3 GOO X#2

N4 GO0 Z#1

N5 M99 ; Return

(41) User-defined macro instruction(G120-G160,M880-M889)

Every user-defined G code is corresponding to a macro program ProgramGxxx, the M
code is corresponding to a macro program of ProgramUser0 --ProgramUser9, the user
cannot programme the macro program in NC system, must edit the macro code in the
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computer, and then copy into the system.
For example, defines the G152 function: the arc model porous drilling cycle. (must
copy the macro program ProgramG152 into system).
Format:G152 Xx Yy Zz Rr Ii Aa Bb Hh Ff;
X: The X coordinate with absolute value or incremental value of center to specify.
Y: The Y coordinate with absolute value or incremental value of center to specify.
Z: Hole depth
R: Approaching fast to the point coordinate
F: Cutting feed speed
I: Radius
A: The angle of the first hole
B: Incremental angle specify(CW when negative)
Macro program ProgramG152 as follows:
#80=#0
#81=#1
#82=#2
#83=#3
#84=#4
#85=#5
#86=#6
#8T=#T
#88=#8
#89=#9
#90=#10
#91=#11
#92=#12
#93=#13
#94=#14
#95=#15
#96=#16
#HOT=#17
#98=#18
#99=#19
#100=#20
#30=#4003
#31=#4014
G90
IF[#30 EQ 90] GOTO 1
G53
#98=#5001+#98
#99=#5002+#99
N1 WHILE[#86 GT 0] DO 1
#35=#98+#87*COS[#80]
#36=H#99+#87*SIN[#80]
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G81X#35Y#36Z#100R#92F#85
#80=#80+#81

#86=#86-1

END 1

G#30 G#31 G80

M99

2.5 Radius compensation of tool C

C means the system calculates the tool trajectory of radius compensation according to
the last program line and the next program line.
1) Inside and outside
It calls inside when the included angle of tool trajectory is over 180 degrees which is
built by two program segments, it calls outside when the included angle is between 0 and
180 degrees. As the follows:
Inside: Outside:

‘Warksiute Jf—.\l;. Warksiece -
A i ‘=_-,,

Tjustery of programme Trapusiory of progrimme

180" =a //

0" = m = 1807

2) Tool motion when starting

The radius compensation without tool builds tool radius compensation
(a) Tool motion around the inside corner (0=>180)

The tool center will move to the tool vector radius vertex of the starting point in next
program line.

Straight line->Straight line Straight line->Arc
i WoikEece
M =
H Trapuciery of 'I."Iilll:l'-'
G4 by =l prog
e Em s ———
- e i ’ 5 L N
Trajuciory of Lok curiar 42 ] Erosavar painl Trijisiery f loct carbar
Pesalios ol slar Trajectery =f plogrimmnu Pealios of &l

(b)The tool motion around the outside corner of obtuse angle (90<0<<180)
The tool center will move to the tool vector radius vertex of the end point in this
program line.
Straight line—>Straight line
A type B type

Polios ol slari

I‘:'II
S‘L-'r' _____________ Pescssanmasi
/L L :
oo Rayar pein Trajusbery of logd cantar

Straight line->Arc
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A type

Peatios ol wlarl

5 Trajesiery o

Trajwziory of ool carar

B type

Pedtios of atirt

etonsavar pelin L

Trajeclory of lool cardar

(¢)The tool motion around the outside corner of acute angle (a<90)
The tool center will move to the tool vector radius vertex of the end point in this

program line.
S