
 

 

 

 

 

 

 This user manual describes all items concerning the operation of 

the system in detail as much as possible. However, it is impractical to give 

particular descriptions of all unnecessary and/or unavailable operations of 

the system due to the manual content limit, product specific operations and 

other causes. Therefore, the operations not specified herein shall be 

considered impossible or unallowable. 

 

 

 

 

 

 This user manual is the property of GSK CNC Equipment Co., 

Ltd. All rights are reserved. It is against the law for any organization or 

individual to publish or reprint this manual without the express written 

permission of GSK and the latter reserves the right to ascertain their legal 

liability. 
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FOREWORD 
Dear user,    

We are really grateful for your patronage and purchase of this GSK980TDc Turning 

CNC system made by GSK CNC Equipment Co., Ltd. 

The user manual describes the programming, operation, installation and connection 

of this GSK980TDc Turning CNC system. Please read it carefully before operation in 

order to get the safe and effective working.  

 

Warning 

 This system can only be operated by authorized and qualified personnel as 

improper operations may cause accidents. 

Please carefully read this user manual before use! 

 

  Note: The power supply installed on (in) the cabinet is exclusive to GSK’S CNC  

systems.  

The power supply form is forbidden to be used for other purposes. 

Otherwise, there may be extreme danger!  

 

This user manual shall be kept by final user.  

 

 



Notes 

 III

Notes 

■ Delivery and storage 
¸ Packing box over 6 layers in pile is unallowed. 

¸ Never climb the packing box, neither stand on it, nor place heavy objects on it. 

¸ Do not move or drag the product by the cables connected with it.  

¸ Forbid collision or scratch to the panel and displayer.  

¸ Packing box should be protected from damping, insolation and raining.  

 

■ Open packing box to check  
¸ Ensure things in packing box are the required ones.  

¸ Ensure the product is not damaged in delivery.     

¸ Ensure the parts in packing box are in accordance to the order. 

¸ Contact us in time if the product type is inconsistent with the order, there is short of 

accessories, or product damage in delivery.  

 

■ Connection  
¸ Only qualified persons can connect the system or check the connection. 

¸ The system must be earthed, its resistance must be less than 4 Ω and the ground wire 

cannot be replaced by zero wire.  

¸ Connection must be correct and firm to avoid the product to be damaged or other 

unexpected result.  

¸ Connect with surge diode in the specified direction to avoid the damage to the system.  

¸ Switch off power supply before pulling out plug or opening electric cabinet.  

■ Troubleshooting 
¸ Switch off power supply before troubleshooting or changing components.  

¸ Troubleshoot and then startup the system when there is short circuit or overload.  

¸ Do not switch on or off it frequently and an interval is 1 minute at least after the system is 

powered on again. 
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All specification and designs are subject to change without further notice. 

 

 
 

 Warning！ 

¸ Please read this user manual and a manual from machine builder completely 

before installation, programming and operation; do operate the system and 

machine according to user manuals, otherwise it may damage the system, 

machine, workpiece and even injure the operator. 

Cautions！ 

¸ Functions, technical indexes described in this user manual are only for the 

system. Actual functions and technical performance of machine tool with this 

CNC system are determined by machine builder’s design, so refer to its user 

manual. 

¸ The system is employed with integrated machine control panel and the keys 

on machine control panel are defined by PLC program. Functions of keys in 

this user manual are for standard PLC program. Please notice it! 

¸ Refer to user manual from machine manufacturer about functions and 

meanings of keys on machine control panel. 

 Announcement！ 

¸ This manual describes various items as much as possible. However, 

operations allowable or unallowable can not be explained one by one due to 

so many possibilities that may involve with, so the contents that are not 

specially stated in this manual shall be considered to be unavailable. 



Summary 

 V

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ⅰ Programming 
 

GSK980TDc CNC Technical Specification, Product 

Type, Command and Program Format 

Ⅱ Operation 
 

GSK980TDc CNC Operation Use 

  Ⅲ Installation and Connection 
 

GSK980TDc CNC Installation, Connection and Setting 

Appendix 
 

CNC Ladder Function Allocation, Alarm Message Table 
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Safety Responsibility 

Manufacturer’s safety responsibility 

——The manufacturer should be responsible for the cleared or the controlled safety in the design 

and the structure of the CNC system and the accessories.  

——The manufacturer should be responsible for the CNC system and the accessories.   

——The manufacturer should be responsible for the message and the suggestion for the user.  

 

User’s safety responsibility 

——The user should study and train the system safety operation, master the safety operation 

content.  

——The user should be responsible for the danger caused by increasing, changing or modifying 

the CNC system, the accessories by itself.   

——The user should be responsible for the danger because of the mistaken operation, regulation, 

maintenance, installation and storage. 
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Transfer to the block which serial number is n. The system alarms when others exceeds the 
range from 1 to 99999, and it specifies the serial number with the statement.  
 Format:     GOTO  n;   n: serial number(1~99999) 
 Example:   GOTO 1;  
          GOTO #101;  
 
2) Conditional control (IF statement ) 

GOTO format: IF[ conditional statement]GOTO n;  
When the specified conditional statement is valid, the system transfers to the block which serial 

number is n; When the specified conditional statement is valid, the system executes the next block.  
Example:   

When the variable #1 is more than 10, the system transfers to the block which serial 
number is N2.  
             
 

               
 

 
N2 G00 X10.0; 

  
THEN format: IF[conditional expression]THEN<macro program statement >;  
 When the condition expression is valid, the system executes only one statement following THEN.  
 Example: IF[#1 EQ #2] THEN #3=0;  

When #1 value is equal to the #2, 0 is assigned to the variable #3; when they are not equal, the 
system orderly executes the followings instead of the assignment statement after THEN.  

 
Conditional expression: the conditional expression must include the conditional operator, two 

sides of conditional operator can be variable, constant or expression, and it must be closed with the 
brackets ‘[’ ‘]’. 

Conditional operator: the system uses the conditional operators listed in the following table.  
 

Conditional operator Meaning 
  EQ or = = Equal to (=) 
  NE or <> Not equal to (≠) 
  GT or > More than (>) 
  GE or >= More than or equal to (≥) 
  LT or < Less than (<) 
  LE or <= Less than or equal to (≤) 

  
Example: IF[3<>2]GOTO 2; its meaning: when 3 is not equal 2, the system skips to N2 block;  

             IF[#101>=7.22]THEN #101=SIN30; its meaning: when #101 is more than or equal to 
7.22, the system executes the assignment after THEN. i.e. the sine value of 30 degree 
is assigned to the variable #101.  

 Typical program: the following program counts the sum of the integer 1~10. 

Program 

IF [#1GT10] GOTO2;

 
If the condition 
is not met. 

 
If the condition 
is met. 
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3) Cycle (WHILE statement) 
Specify one conditional expression after WHILE. When the specified conditional is valid, the 

system executes the blocks between DO and END; otherwise, the system skips to the block after 
END.  

Example:  
                                WHILE [conditional expression] DOm; (m=1, 2, 3)  
 

When the condition       When the  
 is not met.        condition is met.                       

               
END m; 

 
Explanation: when the specified condition is valid, the system executes the block between DO 

and END; otherwise, executes the block after END. The two tabs after DO and END are consistent, 
and the tab value can be 1, 2 or 3, otherwise, the system alarms.  

Nest: the tab (1~3) in DO, END can be used many times. But the system alarms when there is 
the intercross repetitive cycle in the program.  

 

 O9500 
 #1=0；… …the sum is initialized to be 0  
 #2=1；… …the summand number is initialized to be 1 
 N1 IF[#2 GT 10]GOTO 2；… … the system skips to N2 when the summand is more than 10
 #1= #1+#2；  … …count the sum of two numbers  
 #2= #2+1；  … … the summand adds 1 
 GOTO 1；  … … unconditionally skip to the block N1 
 N2 M30；  … … end of program 

Program 
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3.27  Metric/Inch Switch  

Command format: G20; (inch input) 

G21; (metric input) 

 Explanation: input/output unit of CNC system is divided into two, i.e., metric unit: mm and inch unit: 

inch.  

Input unit of modifying the system has also:  

Modifying BIT0 (metric/inch): 0: metric input 1: inch input 

No. 001# completely corresponds to G20/G21, namely, the parameter also changes 

when G20/G21 is executed; G20/G21 mode also changes when the parameter is 

modified, and the alarm prompt occurs after modification. Parameters relevant to 

metric/inch are referred to Installation & Connection, Section 3.2.17.  
 

Notes 
 No.001⑴ ＃0(INI) input increment unit change  
①．After the input increment unit is changed (inch/metric input), the following unit system is 

changed: (i.e.: mm<>inch; mm/min<>inch/min):  
  －F specifies the feedrate (mm/min<>inch/min), thread lead (mm <>inch) 
        —position command (mm<>inch) 
  —tool compensation value (mm<>inch) 
  —MPG graduation unit (mm<>inch) 
  —movement distance in incremental feed (mm<>inch) 

—some data parameters, including NO.49~NO.54, NO.56, NO.59, NO.60, NO.114~ NO.116, 
NO.120~ NO.127, NO.140, No.141, No.154; the unit is 0.001mm(IS-B) in the metric input 
system, is 0.0001inch(IS-B) in the inch input system. For example, the same parameter 
NO.49 setting value is 100m, it means to be 0.1mm in the metric input system (G21), and 
it means 0.01inch in the inch input system (G20).   

②．The machine coordinates will automatically switch after the input increment unit change is 
switched:  

    No.004⑵ ＃0(SCW) output command unit change  
SCW=0: the system minimal command increment uses the metric output (0.001mm) 
SCW=1: the system minimal command increment uses the inch output (0.0001inch) 
Some data parameter meanings will be changed when the output control bit parameter SCW is 

changed:  
①．Speed parameter:  

Metric machine: mm/min        
Inch machine: 0.1 inch/min 
Example: when the speed is set to 3800, the metric machine is 3800 mm/min and the 
inch machine is 380 inch/min. 
Speed parameters: No.22, No.23, No.27, No.28~No.31, No.32, No.33, No.41, No.107, 
No.113;  

②．Position(length) parameter 
metric machine: 0.001 mm       
inch machine: 0.0001 inch 
When the setting is 100, the metric machine is 0.1mm and the inch machine is 0.01 
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inch. 
Position parameters: No.34, No.35, No.37~No.40, No.45~No.48, No.102~No.104 and 

all pitch error compensation parameter;  
 
Note 1: When the minimal input increment unit and the minimal command unit are different, the maximal error 

is the half of minimal command unit. The error cannot be accumulated. 
Note 2: The current system increment is IS-B in the above explanation.  
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CHAPTER 4  TOOL NOSE RADIUS COMPENSATION (G41, G42) 

4.1  Application   

4.1.1  Overview 

Part program is compiled generally for one point of tool according to a workpiece contour. The 
point is generally regarded as the tool nose A point in an imaginary state (there is no imaginary tool 
nose point in fact and the tool nose radius can be omitted when using the imaginary tool nose point to 
program) or as the center point of tool nose arc ( as Fig. 4-1). Its nose of turning tool is not the 
imaginary point but one arc owing to the processing and other requirement in the practical machining. 
There is an error between the actual cutting point and the desired cutting point, which will cause the 
over- or under-cutting affecting the part precision. So a tool nose radius compensation is needed in 
machining to improve the part precision. 

 
Fig. 4-1  Tool 

 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 

Fig. 4-2 Tool nose center path 

 

4.1.2  Imaginary tool nose direction  

Suppose that it is generally difficult to set the tool nose radius center on the initial position as Fig. 
4-3; suppose that it is easily set the tool nose on it as Fig. 4-4; The tool nose radius can be omitted in 
programming. Fig. 4-5 and Fig.4-6 correspond separately to the tool paths of tool nose center 
programming and imaginary tool nose programming when tool nose radius is executed or not. 
 
 

Tool path with imaginary tool nose and without C compensation

Tool path with imaginary 
tool nose and C 
compensation 

Tool nose center path without C compensation

Tool nose center path with C compensation

Error 

Tool nose

Workpiece 
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   Tool path is shown in Fig.4-5 when the tool nose center programming is executed. 
 
 
 
 
 
 
 

Fig. 4-5-1 the tool nose center path is                       Fig. 4-5-2 precise cutting with tool 
the same that of programmed path without                   radius compensation  
tool radius compensation                     

 
  The tool path is shown in Fig. 4-6 when imaginary tool nose programming is executed 

          

 
 
 
 
 
 
 

Fig. 4-6-1 the imaginary tool nose path is                  Fig. 4-5-2 precise cutting with tool 
the same that of programmed path without                   radius compensation  
tool radius compensation                     

 
The tool is supposed to one point in programming but the actual cutting blade is not one ideal 

point owing to machining technology. Because the cutting blade is not one point but one circular, 
machining error is caused which can be deleted by tool nose circular radius compensation. In actual 
machining, suppose that there are different position relationship between tool nose point and tool 
nose circular center point, and so it must create correct its direction of imaginary tool nose. 

From tool nose center to imaginary tool nose, set imaginary tool nose numbers according to tool 
direction in cutting. Suppose there are 10 kinds of tool nose setting and 9 directions for position 
relationship. The tool nose directions are different in different coordinate system (rear tool post 
coordinate system and front tool post coordinate system) even if they are the same tool nose 
direction numbers as the following figures. In figures, it represents relationships between tool nose 
and starting point, and end point of arrowhead is the imaginary tool nose; T1～T8 in rear tool post 
coordinate system is as Fig. 4-7; T1～T8 in front tool post coordinate system is as Fig. 4-8. The tool 

Starting point 
Starting point 

Fig. 4-3  Programming with tool nose Fig. 4-4  Programming with imaginary tool nose

Programmed path 
Programmed path 

Tool nose  
center path

Tool nose  
center path Start compensation

 
 

Programmed path 

Imaginary tool nose
path 

Programmed path 

Imaginary tool nose
path 

Start compensation
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nose center and starting point for T0 and T9 are shown in Fig. 4-9. 
 

                                       Z axis

X axis

 

Imaginary tool
nose No.1

 
Imaginary tool 
nose No. 2  

Imaginary tool
nose No.3  

Imaginary tool
nose No.4  

Imaginary tool
nose No.5  Imaginary tool

nose No.6  

Imaginary tool
nose No.7  Imaginary tool 

nose No. 8  
 

Fig. 4-7  Imaginary tool nose number in rear tool post coordinate system  
 

Rear tool post coordinate system 
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Z axis

X axis  

Imaginary tool 
nose No. 1  

Imaginary tool 
nose No.2  

  
Imaginary tool
nose No.3  

Imaginary tool 
nose No.4

 

Imaginary tool 
nose No.5

 Imaginary tool 
nose No.6  

Imaginary tool 
nose No.7

 Imaginary tool 
nose No.8  

 
Fig. 4-8  Imaginary tool nose number in front tool post coordinate system  

 
 
 

Front tool post coordinate system 
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Fig. 4-9  Tool nose center on starting point  

4.1.3  Compensation value setting 

Preset imaginary tool nose number and tool nose radius value for each tool before executing 
tool nose radius compensation. Set the tool nose radius compensation value in OFFSET window (as 
Fig. 4-1), R is tool nose radius compensation value and T is imaginary tool nose number. 

Table 4-1 CNC tool nose radius compensation value display window 

number X  Z  R T 
000 0.000 0.000 0.000 0 
001 0.020 0.030 0.020 2 
002 1.020 20.123 0.180 3 
… … … … … 

032 0.050 0.038 0.300 6 
 

Note: X tool offset value can be specified in diameter or radius, set by No.004 Bit4 ORC, offset value is in 
radius when ORC=1 and is in diameter when ORC=0. 

 
In toolsetting, the tool nose is also imaginary tool nose point of Tn (n=0~9) when taking 

Tn(n=0~9) as imaginary tool nose. For the same tool, offset value from standard point to tool nose 
radius center (imaginary tool nose is T3) is different with that of ones from standard point to imaginary 
tool nose(imaginary tool nose is T3) when T0 and T3 tool nose points are selected to toolsetting in 
rear tool post coordinate system, taking tool post center as standard point. It is easier to measure 
distances from the standard point to the tool nose radius center than from the standard point to the 
imaginary tool nose, and so set the tool offset value by measuring distance from the standard point to 
the imaginary tool nose(tool nose direction of T3). 
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Fig. 4-10  Tool offset value of tool post center as benchmark 

4.1.4  Command format 

                         
X    Z    T   ； 

     
 
 
 

Commands Function specifications Remark 

G40 Cancel the tool nose radius compensation 

See Fig.4-11 
and 4-12 

 

G41 
Tool nose radius left compensation is specified by G41 in rear tool 
post coordinate system and tool nose radius right compensation is 
specified by G41 in front tool post coordinate system 

G42 
 
 

Tool nose radius right compensation is specified by G42 in rear tool 
post coordinate system and tool nose radius left compensation is 
specified by G42 in front tool post coordinate system 

 

4.1.5  Compensation direction 

Specify its direction according to relative position between tool nose and workpiece when 
executing tool nose radius compensation is shown in Fig. 4-11 and Fig.4-12.  

G40 
 
G41 
 
G42 

G00 
 
G01 
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Z

X

G42:Tool is right to 
workpiece from its 
movement direction

G41:Tool is left to 
workpiece from its 
movement direction

Workpiece

Tool

 
 

Fig. 4-11  Compensation direction of rear coordinate system  

Z axis Z axis

X axis X axis
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Z

G41:Tool is right to 
workpiece from its 
movement direction

G42:Tool is left to 
workpiece from its 
movement direction

Workpiece

Tool

X

 
 
 
 
 Fig. 4-12  Compensation direction of front coordinate system  

4.1.6  Notes    

¸ The system is in tool nose radius compensation mode at initial state, and starts to create tool 
nose radius compensation offset mode when executing G41 or G42. When the system starts to 
execute compensation, it pre-read two blocks, and the next block is saved to storage for tool 
nose radius compensation when executing one of them. The system reads two blocks in 
“Single” mode and stops after executing end point of the first block.   

¸ In tool nose radius compensation mode, the tool nose center moves to end point of previous 
block and is vertical to its path when the system executes two block or more than blocks without 
motion Command. 

¸ The system cannot create and cancel tool nose radius compensation. 
¸ Tool nose radius R is without negative value, otherwise there is a mistake running path. 
¸ Tool nose radius compensation is created and cancelled in G00 or G01 instead of G02 or G03, 

otherwise, the system alarms.  

¸ The system cancels the tool nose radius compensation mode when pressing 
RESET

 key. 
¸ G40 must be specified to cancel offset mode before the program is ended, otherwise the tool 

path offsets one tool nose radius.  
¸ The system executes the tool nose radius compensation in main program and subprogram but 

X axis

Z axisZ axis

X axis 
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must cancel it before calling subprogram and then create it again in the subprogram. 
¸ The system does not execute the tool nose radius compensation in G71, G72, G73, G74, G75, 

G76 and cancel it temporarily. 
¸ The system executes the tool nose radius compensation in G90, G94, it offsets one tool nose 

radius for G41 or G42. 

4.1.7  Application  

Machine a workpiece in the front tool post coordinate system as Fig. 4-13. Tool number: 
T0101, tool nose radius R=2, imaginary tool nose number T=3. 

X

Z

R6

 
 

Fig. 4-13 
 

For toolsetting in Offset Cancel mode, after toolsetting, Z axis offsets one tool nose radius 
and its direction is relative to that of imaginary tool nose and toolsetting point, otherwise the 
system excessively cuts tool nose radius when it starts to cut. 

Set the tool nose radius R and imaginary tool nose direction in “TOOL OFFSET&WEAR” 
window as following: 

 
Table 4-3  

No. X  Z  R T 

001   2.000 3 
002 … … … … 
… … … … … 

007 … … … … 
008 … … … … 

 
Program:  

G00 X100 Z50 M3 T0101 S600;      (Position, start spindle, tool change and execute 
tool compensation)  

G42 G00 X0 Z3;                   (Set tool nose radius compensation)  
G01 Z0 F300;                     (Start cutting)  
X16;  
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Z-14 F200;  
G02 X28 W-6 R6;  
G01 W-7;  
X32;  
Z-35;  
G40 G00 X90 Z40;                 (Cancel tool nose radius compensation)  
G00 X100 Z50 T0100;  
M30;  

4.2  Tool Nose Radius Compensation Offset Path  

4.2.1  Inner and outer side 

Inside is defined that an angle at intersection of two motion blocks is more than or equal to 180°; 
Outside is 0~180°. 

 

 
3 steps to execute tool nose radius compensation: tool compensation creation, tool 

compensation execution and tool compensation canceling. 
Tool traverse is called tool compensation creation (starting tool) from offset canceling to G41 or 

G42 execution. 
Note:  Meanings of S, L, C in the following figures are as follows: S――Stop point of single block; L――linear; 

C――circular. 

Note: Tool movement path is marked with the tool nose direction 0 in the following figures.  

Note: Tool path is described in rear tool post coordinate system and tool compensation direction G41 in the 

following figures.   
 
 

 

Workpiece side 

Inner 

Outer 

Programmed path

Programmed path

Workpiece side 

 
Outer 
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4.2.2  Tool traversing when starting tool  

(a) Tool traversing inside along corner(α≥180°) 
 1) Linear → linear                               2) linear → circular 
 

Workpiece

Programmed path

α

L
S L

Tool nose center path
     

r

α

L
S

C

Workpiece

Programmed pathTool nose center path
 

 
(b) Tool traversing inside along corner(180°＞α≥90°)  
 1) Linear→ linear                               2) linear → circular 

r r

L S L
L

α Workpiece

Programmed path

Tool nose center path

  
  

(c) Tool traversing inside along corner (α＜90°) 
1）Linear→linear                                     2）Linear→circular        

r

r

L

L

L

L

L

α
Programmed path

Tool nose center path
    

r

r

L

L

L
C

S

α

Workpiece

Programmed pathTool nose center path  
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4.2.3  Tool traversing in Offset mode  

Offset mode is called to ones after creating tool nose radius compensation and before canceling 
it. 
¸ Offset path without changing compensation direction in compensation mode 

(a) Tool traversing inside along corner(α≥180°)  
1）Linear→ linear                               2) Linear→circular 

      

LS

L

α

Tool nose cneter path

Programmed path

Workpiece

C
S

L

α

Tool nose center path Programmed path

Workpiece

 
3) Circular→ linear                                4) Circular→ circular        

L

C
S

α Workpiece

Programmed path

Tool nose center path

S

CC

α

Workpiece

Programmed pathTool nose center path
 

(b) Tool traversing outside along corner(180°＞α≥90°) 
1）Linear→ linear                               2) Linear→circular 

(d) Tool traversing outside along corner , linear →linear (α≤ angle set by No. 237) 

α

L

L

r

S

Programmed path

Tool nose center path
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S

α
L

L

Workpiece

Programmed path

Tool nose center path

L

S
C

L

α

r Workpiece

Tool nose center path Programmed path  
 
 

3）Circular→Linear                                    4）Circular→Circular 

α

L

C

L

Workpiece

Programmed path

Tool nose center path         

α

C
L

C

L
Workpiece

Programmed pathTool nose center path  
(c) Tool traversing outside along corner(α＜90°)  
1）Linear→linear                                       2）linear→circular 

L

LL

L

L

α

S

Workpiece

Programmed path

Tool nose center path    

L

L

r

α

L

C

S

L

r

Tool nose center path Programmed path

Workpiece

 
 
3）Circular→linear                                       4）Circular→circular 
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L

C

L

L L

α Workpiece

Programmed path

Tool nose center path     

L

C

L

L C

α

Workpiece

Programmed pathTool nose center path  
5）Inner side machining and scaling up compensation valid for acute angled being less than α（α：set by No. 237）. 

α

Tool nose center path

Programmed path

 
 
(d) Special cutting 
1)  Without intersection 

Programmed path

P

Tool nose radius is small（r1）:

r1 r1
r2

r2

Tool nose radius is big (r2):

There is an intersection P 
between arc and arc 
compensation path when 
the tool radius is small; 
none when the radius is 
big, and the system 
alarms.

 
 

Fig. 4-14  Paths without intersection after offset 
 

¸ Offset path of changing compensation direction in compensation mode  
 
The compensation direction can be changed in compensation mode in special cutting. There is 

no inside and outside cutting when the system changes the compensation direction. The following are 
the path of tool running when the compensation changes are changed: 
1）Linear→linear                                    2）Linear→circular 
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r
r

G42G41

S
L

LProgrammed path

Tool center path

Workpiece

Workpiece

     

G42

G41

S

C

L

r

r Workpiece

Workpiece

Programmed path

Tool center path  
 

3）Circular→linear                                    4）Circular→circular 

S

r

r
LC

G42

Workpiece

Workpiece

Tool center path

Programmed path

G41

     

r r

C

C
Workpice

Workpiece

G41

G42

S
Tool center path

Programmed path

 
                                   

5) No intersection when compensation is executed normally  
When the system executes G41 and G42 to change the offset direction between block A and B, a 

vector perpendicular to block B is created from its starting point.   
i ) Linear----Linear  

 
Fig. 4-15a  Linear—linear, no intersection（changing compensation direction） 

ii ) Linear ---circular 
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G41
G42

G42

L L

C

Tool nose center path

Programmed path  
Fig. 4-15b  Linear—circular without intersection （changing compensation direction） 

iii ) Circular-----circular 

L
L

C

C

G42

G41

Tool nose center path

Programmed path

 
Fig. 4-15c  Circular—circular without intersection (changing compensation direction) 

4.2.4  Tool traversing in Offset canceling mode 

In compensation mode, when the system executes a block with one of the followings, it enters 
compensation canceling mode, which is defined to compensation canceling of block. 

1. Execute G40 in a program; 
2. Execute M30. 
The system cannot execute G02 and G03 when canceling C tool compensation (tool nose radius 

compensation), otherwise the system alarms and stops run. 
In compensation canceling mode, the system executes the block and ones in the register for tool 

nose radius compensation. At the moment, the run stops after one block is executed when single 
block is ON. The system executes the next one but does not read its following one when pressing 
CYCLE START button again.  

(a) Tool traversing inside along corner(α≥180°)  
1）Linear→linear                                2）Circular→linear 
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LTool center path

Programmed path

Workpiece
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G40
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Programmed path

Tool center path

Workpiece

 
 
 (b) Tool traversing outside along corner(180°＞α≥90°)  
1）Linear→linear                                   2）Circular→linear 

L

r

α

r

G40

S

LL

Workpiece

Intersection

Programmed path

Tool center path   
C

α

r

S

L

ece

L

IntersectionL

r

 
 
(c) Tool traversing outside along corner(α＜90°)  
1）Linear→linear                                   2）Circular→linear 

L

L

L

S

G40

r

α

r
L

Programmed path

Workpiece

Tool center path     

L

r

C

α

r

G40
S

L

L

L

Tool center path

Workpiece

Programmed path  

4.2.5  Tool interference check  

“Interference” is defined that the tool cuts workpiece excessively and it can find out excessive 
cutting in advance, the interference check is executed even if the excessive cutting is not created, but 
the system cannot find out all tool interferences.    

(1)  Fundamental conditions  
1) The tool path direction is different that of program path (angle is 90°~270° ).  
2) There is a big difference (α＞180°) for two angles between starting point and end point of tool 
nose center path, and between starting point and end point of program path.  

 
Example: linear machining  
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Fig. 4-16a  Machining interference (1) 
 

 
 

 Fig. 4-16b  Machining interference (2) 
 

 (2) Executing it without actual interference 
1) Concave groove less than compensation value  

 
Fig. 4-17  Executing interference (1) 

 
Directions of block B and tool nose radius compensation path are opposite without interference, 

the tools stops and the system alarms. 
 
2) Concave channel less than compensation value  

Direction difference of two paths（180°）

Tool nose center path  

Programmed path 
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Fig. 4-18  Executing interference (2) 

 
Directions of block B and tool nose radius compensation path are opposite without interference, 

the tools stops and the system alarms. 

4.2.6  Commands for canceling compensation vector temporarily 

In compensation mode, the compensation vector is cancelled temporarily in G50, G71~G76 and 
is automatically resumed after executing the commands. At the moment, the compensation is 
cancelled temporarily and the tool directly moves from intersection to a point for canceling 
compensation vector. The tool directly moves again to the intersection after the compensation mode 
is resumed. 
¸ Setting coordinate system in G50  

 
Fig. 4-19  Temporary compensation vector in G50 

 
Note:  SS indicates a point at which the tool stops twice in Single mode.  
 
¸ Reference point automatic return  G28   

In compensation mode, the compensation is cancelled in a middle point and is automatically 
resumed after executing the reference point return in G28. 

 
Fig. 4-20  Cancel compensation vector temporarily in G28 

¸ G71～G75 compound cycle; G76, G92 thread cutting 
When executing G71～G76 , G96 thread cutting, the system does not execute the tool nose 
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radius compensation and cancel it temporarily, and there is G00, G01,in the following blocks, and 
the system automatically recovers the compensation mode.  

¸ G32, G33,G34 thread cutting  
They cannot run in the tool nose radius compensation mode, otherwise, No.131 alarm occurs 
“……CANNOT USED TO C COMPENSATION”. 

 

Fig. 4-21  Cancel compensation vector temporarily in G71～G76 

¸ G32, G33, G34 constant thread cutting  
They cannot be executed in tool nose radius compensation mode, otherwise, No. 131 alarm 

occurs “……the command cannot be used in C compensation mode.”   

¸ G90, G94 (taking an example of G42) 
Compensation method of tool nose radius compensation in G90 or G94: 
A. Cancel the previous tool nose radius compensation; 
B. Create the previous C compensation before cutting, and the path  in the following figure ①

creates the previous radius compensation mode;  
C. The paths 2, 3 in the following figure are the radius compensation cutting;  
D. The path 4 in the following figure can cancel the radius compensation, and the tool returns to 

the cycle starting point; there is G00,G01 in the following block, and the CNC automatically 
recovers the compensation mode.  

        

1

2

3

4

Programmed path

Tool nose center path

    

4

3

2

1

Programmed path

Tool nose center path

             
Fig. 4-22  Offset direction of G90 tool nose       Fig. 4-23  Offset direction of G94 tool nose 
radius compensation                           radius compensation  
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