www.CNCmakers.com CNCmakers Limited

% 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, pstract,specific operations
and other causes. Therefore, the operations not specified herein

shall be considered impossible or unallowable.

%‘%This user manual is the property of CNCmakers Limited. 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 CNCmakers Limited 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 C1000T CNC system

made by CNCmakers Limited.

The user manual describes the programming, operation, installation and connection
of this C1000T CNC system. Please read it carefully before operation in order to get the

safe and effective working.

Warning

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

improper operations may cause accidents.

Please carefully read this usersmanual before use!

Note: The pewer supplyinstalled on (in) the cabinet is exclusive to CNCmakers

Limited’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.
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Notes

m Delivery and storage

1.

Packing box over 6 layers in pile is unallowed.

2. Never climb the packing box, neither stand on it, nor place heavy objects on it.
3. Do not move or drag the product by the cables connected with it.

4.
5

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

Forbid collision or scratch to the panel and displayer.

m Open packing box to check

1.

Ensure things in packing box are the required ones.

2. Ensure the product is not damaged in delivery.
3.
4. Contact us in time if the product type is inconsistent with the order; there is short of

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

accessories, or product damage in delivery.

m Connection

4.
5.

. Only qualified persons can connect the'system or.check the connection.

. The system must be earthed, its resistance must be less than 4 Q 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 diodenin the specified direction to avoid the damage to the system.

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

m Troubleshooting

1.
2.
3.

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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Announcement !

This manual describes various items as much as possible. However,
operations allowable or unallowable cann’t 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.

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.

Cadtions I

Functions, technical indexes described in this user manual are only for the
system. Actual functionsand.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.

All specification and designs are subject to change without further notice.
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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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CHAPTER 1 PROGRAMMING

1.1 C1000T introduction

1.1.1 Productintroduction

C1000T can control 5 feed axes(including C axis), 2 analog spindles, 1ms high-speed
interpolation, 0.1um control precision, which can obviously improve the machining efficiency, precision
and surface quality.
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X, Z,Y, 4" 5" axis name and axis type of Y, 4", 5" can be defined

1ms interpolation period, controlprecision 1um, 0.1um

Max. speed 60m/min ( up to.24m/min in 0.1um )

Adapting to the servo spindle to realize the spindle continuously positioning, rigid tapping, and
the rigid thread machining

Built-in multi PLC programs, and the PLC program currently running can be selected
Statement macro command programming, macro program call with parameter

Metric/inch programming, automatic toolsetting, automatic chamfer, tool life management
function

Chinese, English display can be selected by parameters.

USB interface, U disc file operation, system configuration and software

2-channel 0V ~ 10V analog voltage output, two-spindle control

1-channel MPG input, MPG function

36 input signals and 36 output signals

Appearance installation dimension, and command system are compatible with C1000T
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1.1.2 Technical specification
Controllable axes
Controllable axes: 5 ( X, Z, Y, 4" 5™)
Link axes : 4

Feed axis function
Least input unit: 0.001mm ( 0.0001inch ) and 0.0001mm ( 0.00001inch )
Least command unit : 0.001mm ( 0.0001inch ) and 0.0001mm ( 0.00001inch )
Position command range: £99999999x |least command unit
Rapid traverse speed : max. speed 60m/min in 0.001mm command unit
Rapid override: FO, 25%, 50%, 100%
Feedrate override: 0~ 150% 16 grades to tune
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Interpolation mode: linear interpolation, arc interpolation(three-point_arc,interpolation),
thread interpolation and rigid tapping
Automatic chamfer function
Thread function
General thread(following spindle)/rigid thread
Single/multi metric, inch straight thread, taper thread, end face thread, constant pitch
thread and variable pitch thread
Thread run-out length, angle, speed characteristics can be set
Thread pitch: 0.01mm ~ 500mm or 0.06 tooth/inch ~ 2540 tooth/inch
Acceleration/deceleration function
Cutting feed: front acceleration/deceleration linear, front acceleration/deceleration S
back acceleration/deceleration linear,back acceleration/deceleration exponent
Rapid traverse: linear,S type
Thread cutting: linear, exponential
Initial speed, termination speed, time of acceleration/deceleration can be set by
parameters.
Spindle function
2-channel 0\.~ 10V analog voltage output, two-spindle control
1-channel spindle encoder feedback, spindle encoder line can be set ( 100p/r ~ 5000p/r )
Transmission ratio between encoder and spindle: (1~255) : (1~255)
Spindle speed: it is set by S or PLC, and speed range: Or/min ~ 9999r/min
Spindle override: 50% ~ 120% 8 grades tune
Spindle constant surface speed control
Rigid tapping
Tool function
Tool length compensation
Tool nose radius compensation ( C )
Tool wear compensation
Tool life management
Tool setting mode: fixed-point tool setting, trial-cut tool setting, reference point
return tool setting, automatic tool setting
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Tool offset execution mode: modifying coordinate mode, tool traverse mode
Precision compensation
Backlash compensation

Memory pitch error compensation
PLC function

Two-level PLC program , up to 5000 steps , the 1% program refresh period 8ms
PLC program communication download
PLC warning and PLC alarm
Many PLC programs (up to 20PCS ), the PLC program currently running can be
selected
Basic I/0 : 18 input signals /18 output signals
Man-machine interface

8.0" wide screen LCD , resolution: 800X600

Chinese, English display
Planar tool path display

Real-time clock
Operation management
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Operation mode: edit, auto, MDI, machine zero return, MPG/single, manual, program
zero return
Multi-level operation privilege management
Alarm record
Program edit
Program capacity: 56MB , 400 programs ( including subprograms and macro
programs )
Edit function: program/block word search, modification, deletion,copying,pasting
Program format: ISO command, statement macro command programming, relative
coordinate, absolutercoordinate and compound coordinate programming
Program call:.macro program call with parameter, 4-level program built-in .,
Communication function
RS232 : two-way transmitting part programs and parameters, PLC program, system
softwaresserial upgrade
USB : U file operation, U file directly machining, PLC program, system software U

upgrade
Safety function

Emergency stop
Hardware travel limit
Software travel check
Data backup and recovery
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G command table

Table 1-1
Command Function Command Function Command Function
s G00 Rapid traverse G40 ;I'gglczlréose radius compensation G96 Constant surface speed
c (positioning) control
3 GO01 Linear interpolation G41 Tool nose radius compensation| G97 | Constant surface speed
© left control cancel
H G02 CW arc interpolation G42 Tool nose radius compensation| G98 Feed per minute
3 right
‘8 GO03 CCW arc interpolation G50 Floate workpiece coordinate G99 Feed per revolution
= system
Q
3 G04 | Dwell, exact stop G54~G59 | Workpiece coordinate system
3 settina
=. G17 Plane selection G65
= Macro command non-modal
(o] command call
G18 Plane selection G71 /Axial roughing cycle
command)
G19 Plane selection G72 . .
Radial roughing cycle
command
G10 Data input mode ON G73 Closed cutting cycle
G11 i G74
Cancle data input mode Axial grooving cycle
G20 ini G75
Input in inch Radial grooving cycle
G21 Input in metric G76 Multiple thread cutting
cycle
G28 | Automatic return G80 | Rigid ' tapping " state
machinel zero point cancel
G30 | 2%, 3% 4" referencel G84 [ | Axial rigid tapping
point
G31  Iskip function G838 Radial rigid tapping
G32  |constant pitch G90 Axial cutting cycle
thread cutting
G33 |7 tapping.cycle G92 | Thread cutting cycle
G34 Thread" cutting T with G94 | Radial cutting cycle
variable lead

1.1.3 Environment and conditions

C1000T storage delivery, working environment as follows:

Table 1-2
Item Working conditions Storage delivery conditions
Ambient temperature 0°C ~45°C -40°C ~+70°C
Ambient humidity <90%(no freezing) <95%(40°C)
Atmosphere pressure 86 kPa ~ 106 kPa 86 kPa ~ 106 kPa
Altitude <1000m <1000m
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1.1.4 Power supply

C1000T can normally run in the following AC input power supply.
Voltage: within(0.85 ~ 1.1)xrated AC input voltage (AC 220V); Frequency: 49Hz ~ 51Hz continuously

changing

1.1.5 Guard
C1000T guard level is not less than IP20.

1.2 CNC system of machine tools and CNC machine tools

CNC machine tool is an electro-mechanical integrated product, composed of Numerical Control
Systems of Machine Tools, machines, electric control components, hydraulic components, pneumatic
components, lubricant, cooling and other subsystems (components), and CNC»systems of machine
tools are control cores of CNC machine tools. CNC systems of machine tools“are made up of
computerized numerical control(CNC), servo (stepper) motor drive devices, servo (or stepper) motor
etc.

Operational principles of CNC machine tools: according to requirements of machining
technology, edit user programs and input them to CNC, then CNC outputs motion control commands
to the servo (stepper) motor drive devices, and last the servo. (or stepper) motor completes the cutting
feed of machine tool by mechanical driving device; logic control commands in user programs to
control spindle start/stop, tool selections, cooling ON/OFF, lubricant ON/OFF are output to electric
control systems of machine tools from CNC, and then the electric control systems control output
components including buttons, switches, indicators, relays, contactors and so on. Presently, the
electric control systems are employed with Programmable Logic Controller (PLC) with characteristics
of compact, convenience and high reliance. Thereof, the motion control systems and logic control
systems are the main of CNC machine:tools.

C1000T Turning Machine CNC system has simultaneously motion control and logic control
function to control two axes of.CNC machine tool to move, and has nested PLC function. Edit PLC
programs (ladder diagram)“according to requirements of input and output control of machine tool and
then download them to C1000T Turning Machine CNC system, which realizes the required electric
control requirements ofimachine tool, is convenient to electric design of machine tool and reduces cost
of CNC machine . tool.

Software used to'control C1000T Turning Machine CNC system are divided into system software
(NC for short) and PLC software (PLC for short). NC system is used to control the display,
communication, edit, decoding, interpolation and acceleration/deceleration, and PLC system for
controlling explanations, executions, inputs and outputs of ladder diagrams.

Standard PLC programs are loaded (except for the special order) when C1000T Turning Machine
CNC System is delivered, concerned PLC control functions in following functions and operations are
described according to control logics of standard PLC programs, marking with “Standard PLC
functions” in C1000T Turning CNC System User Manual. Refer to Operation Manual of machine
manufacturer about functions and operations of PLC control because the machine manufacturer may
modify or edit PLC programs again.
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Programming is a course of workpiece contours, machining technologies, technology
parameters and tool parameters being edit into part programs according to special CNC
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machining of workpiece according requirements of part programs.
Technical flow of CNC machining is as following Fig. 1-2.

Analyse workpiece drawings and confirm
------ machining processing

D5. 67

) l 00001 ;
v b, GO00 X3.76 Z0 ;
292, Edit part programs and record into CNC | 501 Z-1.28 F50 ;
l M30 ;
%
Test part programs and‘execute trial run

}

Execute, toolsetting and set tool offsets and
coordinates

&

y
Run part programs and machine workpiece

y

Check part dimension and modify part
programs and compensations

|

The machining ends and the workpiece is
foomed |77

Fig. 1-2
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1.3 Programming fundamentals

1.3.1 Coordinates definition

Sketch map of CNC turning machine is as follows:
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Fig. 1-3

C1000T uses a rectangular coordinate system composed of X, Z axis. X axis is perpendicular with
axes of spindle and Z axis is parallel with axes of spindle; negative directions of them approach to the
workpiece and positive ones are away from it.

There is a front tool post and a rear tool post of NC turning machine according to their relative
position between the tool post and the spindle, Fig. 1-5 is a coordinate system of the front tool post
and Fig. 1-6 is a rear tool post one. It shows exactly the opposite of X axes, but the same of Z axes
from figures. In the manual, it will introduce programming application with the front tool post
coordinate system in the following figures and.examples.

'
"7 ¢ L x :
V| — -
4 75 1,
5. Z
N Z
¥ ‘ V -
/|
| '
4 X a /i
— ]
Fig.1-4 Front tool post coordinate system Fig.1-5 Rear tool post coordinate system

1.3.2 Machine coordinate system, Machine Zero and machine reference
point

Machine tool coordinate system is a benchmark one used for CNC counting coordinates and a
fixed one on the machine tool. Machine tool zero is a fixed point which position is specified by zero
switch or zero return switch on the machine tool. Usually, the zero return switch is installed on max.
stroke in X, Z positive direction. Machine reference point is located at the position at which the
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machine zero value adding the data parameter No.114/No.115 value. When No.114/No.115 value is 0,
the machine reference point coincides with the machine zero. The coordinates of machine reference
point is the No.120/No.121 value. Machine zero return/G28 zero return is to execute the machine
reference point return. After the machine zero return/machine reference point return is completed,

C1000T machine coordinate system which takes No.120/No.121 value as the reference point. Note:
Do not execute the machine reference point return without the reference point switch installed on the
machine tool, otherwise, the motion exceeds the travel limit and the machine to be damaged.

1.3.3 Workpiece coordinate system and Program Zero

The workpiece coordinate system is a rectangular coordinate system based on the part drawing,
also called floating coordinate system. After the workpiece is installed on the machine, the absolute
coordinates of tool’s current position is set by G50 according to the workpiece’s measure, and so the
workpiece coordinate system is established in CNC. Generally, Z axis of the workpiece coordinate
system coincides with the spindle axis. The established workpiece is valid till it is replaced'by a new
one.

The current position of workpiece coordinate system set by G50 is the-program zero.

Note: Do not execute the machine reference point return without using G50 to set the workpiece coordinate
system after power on, otherwise, the alarm occurs.

Workpiecs

] |

0, 0, 7, (Zy)
P——
X1/2 (X2/2)
Z]
—
I - |
] (x,2)
(x1,21) X2
/’_J_‘ ' X2 ‘ X (x2,22)
00,0
z X
Fig. 1-6

In the above figure, XOZ is the coordinate system of machine tool, X;0,Z; is the workpiece
coordinate system of X axis located at the heading of workpiece, X,0,Z, is the one of X axis located
at the ending of workpiece, O point is the machine reference point, A point is the tool nose and
coordinates of A point in the above-mentioned coordinate systems is as follows:

A point in the machine tool coordinate system: (x,z);
A point in X;04Z, coordinate system: (x4,z4);
A point in X,0,Z, coordinate system: (x»,z>).

10
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1.3.4 Interpolation function

Interpolation is defined as a planar or three dimensional contour formed by path of 2 or multiple
axes moving at the same time, also called Contour control. The controlled moving axis is called link
axis when the interpolation is executed. The moving distance, direction and speed of it are controlled
synchronously in the course of running to form the required Composite motion path. Positioning
control is defined that motion end point of one axis or multiple axes instead of the motion path in the
course of running is controlled.

C1000T X and Z axis are link axes and 2 axes link CNC system. The system possesses
linear, circular and thread interpolation function.

Linear interpolation: Composite motion path of X, Z axis is a straight line from starting point to

end point.

Circular interpolation: Composite motion path of X, Z axis is arc radius defined by R or the circle
center (I, K) from starting point to end point.

Thread interpolation: Moving distance of X or Z axis or X and Z axis is-defined by rotation angle
of spindle to form spiral cutting path on the workpiece surface to realize the
thread cutting. For thread interpolation, the‘feed axisrotates along with the
spindle, the long axis moves one pitch when the spindle rotates one rev,
and the short axis and the long axis directly interpolate.
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Fig. 1-7
G32 W-27 F3; (B—C; thread interpolation)
G1 X50 Z-30 F100;
G1 X80 Z-50; (D—E; linear interpolation)

G3 X100 W-10 R10;  (E—F; circular interpolation)

M30;
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1.3.5 Absolute programming and incremental programming

Specify coordinate values of path’s end point or target position in programming and there are 3
kinds of programming method according to coordinate values in programming: absolute programming,
incremental programming and compound programming.

Programming with X/Z axis absolute coordinate value to program (present with X, Z) is defined to
be the absolute programming;

Programming with X/Z axis incremental movement (present with U, W) is defined to be the
incremental programming;

In the system, X, Z axis separately uses the absolute programming and incremental program,
which is called the compound programming.

Example: A—B linear interpolation
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Fig.1-8

Absolute programming: GO01 X200 Z50;
Incremental programming: G01 U100 W-50;
Compound programming: G01 X200 W-50;.0r GO1 U100 Z50
Note: When there are command address X/ U or Z] W at the same time, X/Z command value is valid.
Example: G50 X10 Z20;
G01 X20 W30 U20 Z30;"“[LEnd point of the block (X20, Z30)]

1.3.6 Diameter programming.and radius programming

Programming methods of X coordinate values are divided into: diameter programming and
radius programming.
Diameter programming:x\when NO.001 Bit2 is 0, X input command value is in diameter and X
coordinate is in diameter at the moment;
Radius programming: when NO.001 Bit2 is 1, X input command value is in radius and X
coordinate is in radius at the moment.
Table 1-3 Addresses related to diameter or radius programming

. Diameter Radius
Address Explanation ) ,
programming| programming
X dinat
X coor |r1a © . In diameter In radius
G50 setting X coordinate
Addresses - " -
X increment In diameter In radius
related to u — . . .
. X finishing allowance in G71, G72, G73 | In diameter In radius
diameter or
radius
programming R

Moving distance of tool retraction when

In diameter In diameter
cutting to the end point in G74

12
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Except for addresses and data in Table 1-1, others (arc radius, taper in G90) are unrelated to

diameter or radius programming, and their input values in X direction are defined by the radius.
Note: The diameter programming is used except for the special description in the following explanation.

1.4 Structure of an NC program

User needs to compile part programs (called program) according to command formats of CNC
system. CNC system executes programs to control the machine tool movement, the spindle
starting/stopping, the cooling and the lubricant ON/OFF to complete the machine of workpiece.

Program example:

00001
N0005
N0010
N0015
N0020
N0025
N0030
N0040
N0050
N0060
N0070
N0080
N0090
NO100
N0110
N0120

The tool leaves the path of A—~B—C—D—A after the above-mentioned programs are executed.

L

9380
T
'N

B 50

o=

= - - A
= _ .
— 3

30 50 m
!

50

G0 X100.Z50;
M12;

T0101;
M3'S600;

M8

G1.X50 Z0 F600;

W-30 F200;
X80 W-20 F150;
GO0 X100 Z50;
T0100;

M5 SO;

M9;

M13;

M30;

%

Fig. 1-9

(Program name)

Rapidly positioning to A point)

Clamping workpiece)

Changing No.1 tool and executing its offset)
Startlng the spindle with 600 r/min)

(

(

(

(

(

(Approaching B point with 600mm/min)
(Cutting from B point to C point)
(Cutting from C point to D point)
(Rapidly retracting to A point)
(Canceling the tool offset)
(Stopping the spindle)

(Cooling OFF)

(Releasing workpiece)

(

End of program, spindle stopping and Cooling OFF)
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1.4.1

General structure of a program

A program consists of a sequence of blocks, beginning with “OXXXX”(program name)and

ending with “%”; a block begins with block number (omitted) and ends with “;” or “*”. See the general
structure of program as follows:

v

Program name —————[50008); [ (CNC_PROGRAM. 20051020) |

NO0010 G50 X0 Z0;

Program annotation

Block skip character—» [IN0020 G1 X100 2100 [F200} Word
N0030 G2 U100 W50 R50;
iN0040 GO X0 Z0; [+ Block
N0050 X100 Z100;

Block number — T0101;
N0070 G1 X50 Z30;
N0080 GO X0 Z0|; |«
N0090 M30;

Character for end of block—»

f

Character for end of block

Fig. 1-10 Structure of a program

Program name

Program

There are most 10000 programs stored in C1000T. To identify it, each program has only one
program name (there is no the same program name) beginning with command address O and the

following 4 digits.
O Oooo
T
|—> Address O
Word

Program number (0000 ~ 9999, the leading zero can be omitted)

A word is the basic command unit to.command CNC system to complete the control function,
composed of an English letter (calledscommand address) and the following number (operation
command with/without sign). The command address describes the meaning of its following operation
command and there may be differentymeaning in the same command address when the different
words are combined together"All'words of C1000T are in Table 1-4.

X 1000

P

Address Digits

|

Word
Table 1-4  Word table
Address | Command value range Function meaning Unit

0O 0~9999 Program name
N 0~9999 Block number
G 00 ~99 Preparatory function
X -99999999 ~ 99999999 | X coordinate Related to IS-B, I1S-C

0~99999.999(s) Pause time
z -99999999 ~ 99999999 | Z coordinate Related to IS-B, I1S-C
Y -99999999 ~ 99999999 | Y coordinate Related to IS-B, I1S-C

14
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Address | Command value range Function meaning Unit
-99999999 ~ 99999999 | X increment Related to IS-B, IS-C
0 ~99999.999(s) Pause time
U -99999 ~ 99999 X finishing allowance in G71,G72, Related 10 IS-B, IS-C
G73
1~99999 Cutting depth in G71 Related to IS-B, IS-C
-99999999 ~ 99999999 X tool retraction clearance in G73 Related to 1S-B, I1S-C
-99999999 ~ 99999999 Z increment Related to I1S-B, IS-C
1~99999 Cutting depth in G72 Related to IS-B, IS-C
W -99999 ~ 99999 (Zg;;nlshmg allowance in G71,G72, Related to 1S-B, 1S-C
-99999999 ~ 99999999 | Z tool retraction in G73 Related to IS-B, IS-C
\ -99999999 ~ 99999999 | Y increment Related'to IS-B, IS-C
-99999999 ~ 99999999 | Arc radius Related to IS-B, IS-C
1~99999 Tool retraction in G71, G72 Related to IS-B, IS-C
1~9999 (times) Roughing cycle times in G73
. 1 ~99999 '(;0705I retraction clearance in G74, Related to IS-B, 1S-C
1~99999 ;Z?r:tr?r:rg?:rgzarance fomend | ¢ elated to 1S-B, IS-C
1~99999999 Finishing.allowance in G76 Related to IS-B, IS-C
-99999999 ~ 99999999 | Taperiin G90, G92, G94, G96 Related to IS-B, IS-C
-99999999 ~ 99999999 )Sia:/ttiar::;ogo?nitween arc center and Related to IS-B, IS-C
0.06 ~ 25400 ( tooth/inch ) 4 Metric thread teeth
K -99999999 ~ 99999999 ' [ Z vgctor F)etween arc center and Related 10 IS-B, IS-C
starting point
0~8000'( mm/miny) Feedrate per minute
F 0.0001~.500(mm/r) Feedrate per rev
0:001.~500( mm ) Metric thread lead
S 0~9999 ( r/min) Spindle speed specified
00~04 Multi-gear spindle output
T 01~32 Tool function
00 ~99 Miscellaneous  function  output,
M program execution flow
9000 ~ 9999 Subprogram call
P 0~9999999 ( 0.001s) Pause time
0~9999 Calling times of subprogram number
0~999 Subprogram call times
0~9999999 X circle movement in G74, G75 Related to IS-B, IS-C
Thread cutting parameter in G76
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www.CNCmakers.com Chapter 1 Programming

Address | Command value range Function meaning Unit
0 ~9999 Initial block number of finishing in
the compound cycle command
0~9999 End block number of finishing in the
compound cycle
0~9999999 Z circle movement in G74, G75 Related to 1S-B, IS-C
1~9999999 First cut-in depth in G76 Related to I1S-B, IS-C
1~9999999 Min. cut-in depth in G76 Related to IS-B, IS-C
Q 0~ 360000 Offset angle between one-turn
signal and starting point of thread
cutting at the initial angle in G32
H 01~99 Operand in G65
Block
A block which is basic unit of CNC program consists,of arsequence of words, ending with “;” or
“» . There is the character ;" or “*” between blocks. “;*.is used:to separate blocks in the manual as
follows:

[ NO030 GO X20 Z30 _;_

l— End of block

Block number
Block skip

One block may be with a number. of words or only with “; "ending character(EOB) instead of
words. There must be one or. more blank space between many words.

There is only one.for otherfaddresses except for N, G, S, T, H, L in one block, otherwise the
system alarms. The lastiwordin the same address is valid when there are more N, G, S, T, H, L in the
same block. The last Gycode is valid when there are more G codes which are in the same group in
one block.

Block number

A block number consists of an address N and its following 6-digit: NOOOOOO ~ N999999,
and the leading zero can be omitted. The block number must be at the beginning of block, otherwise
the block is invalid.

The block number can be omitted, but there must be the block number when the program
calls/skips the target block. The increment of block number is at will and it better to increase or
decrease the sequence of block number in order to conveniently search and analyze programs.

16
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When “Automatic number” in the switch window is set to “ON”, block numbers will be
automatically created incrementally and their increment is defined by N,.42.

Character for block skip

Insert “/” in the front of block and startup ¥ when some block cannot be executed (cannot be
deleted), and the system skips the block and executes the next one. The block with “/” in the front of it
is executed if the block skip switch is not started.

Character for end of a program
“%” is an ending character of program. “%” is a mark of communication ended when the program
is transmitted. The system will automatically insert “%” at the end of program.
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1.4.2 Main program and subprogram

To simply the programming, when the same or similar machining=path,and control procedure is
used many times, its program commands are edited to a sole program to call. A program which calls
the program is the main program and the called program (end with M99)'is subprogram. They both
take up the program capacity and storage space of system. The subprogram has own name, and can
be called at will by the main program and also can run separately. The system returns to the main
program to continue when the subprogram ends as follows.

00001; > 01006;
G50 X100 ZIOO; 1 G1 X50 ZSO; “--
M3 S1 T0101; e | U100 W200;
GO X0 Z0; | U30 W-15 F250; !
G1 U200 Z200 F200; ¥ MO9:  cemen !
M98 P21006; Lo,
GO X100,.Z1005 = <
M5S0 T 100 Retumn
M30:
%

Main program Subprogram

Fig. 1-12 Main program and subprogram

17
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1.5 Program run

1.5.1  Sequence of program run

Running the current open program must be in Auto mode. C1000T cannot open two or more
programs at the same, and runs only program any time. When the first block is open, the cursor is
located in the heading of the first block and can be moved in Edit mode. In the run stop state in Auto
mode

The program starts to run by the cycle start signal ( -is pressed or external cycle start
signal)from a block pointed by current cursor, usually blocks are executed one by one according to
their programming sequence, the program stops running till executing M02 or M30. The cursor moves
along with program running and is located at the heading of the current block. Sequence and state of
program running are changed in the followings:
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The program stops running after pressing B£&" or emergent stop button;

*

The program stops running when the system or PLC alarms;
*  The program runs and single block stops (the program run stops.after the:current block runs

completely) in Edit, MDI mode, and then a block pointed by the current cursor starts running

after the system switches into Auto mode, - is pressed orexternal cycle start signal is

switched on;
* The program stops running in Manual(Jog), Handwheels(MPG), Single Block, Program

Reference Point Return, Machine Reference. Point. Return mode and it continuously runs
from current position after the system is switched into Auto mode and is pressed or
the external cycle start signal is switched on;

.\J

*  The program pauses after pressing &mwon»0r the external cycle start signal is switched off,

and it continuously runs (from ‘current position after pressing .or the external cycle

start signal is switched on;
*  When Single Block is.ON, the program pauses after every block is executed completely, and

then it continuously. runs from the next block after -s pressed or the external cycle

start signal is switched on;

Block withy*/” in the front of it is not executed when the block skipping switch is ON;

The system skips to the target block to run after executing G65;

Please see Section Three G Commands about execution sequence of G70~73;

Call corresponding subprograms or macro program to run when executing M98 ;

¥ % % %

The system returns to main program to call the next block when executing M99(if M99
specifies a target block number, the system returns to it to run) after the subprograms or
macro programs run completely;

*  The system return to the first block to run and the current program is executed repetitively
when M99 is executed in a main program.

18
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1.5.2 Execution sequence of word

There are many words (G, X, Z, F, R, M, S, T and so on) and most of M, S, T is transmitted to
PLC by NC explaining and others are directly executed by NC. M98, M99, S word used to specify the
spindle speed r/min, m/min is directly executed by NC.

NC firstly executes G and then M commands when G codes and M00, M0O1, M02 and M30 are in
the same block.

NC firstly executes G and then M commands( without transmitting M signal to PLC) when G
codes and M98, M99 are in the same block.

When G codes and M, S, T executed by PLC are in the same block, PLC defines M, S, T and G
to be executed simultaneously, or execute M, S ,T after G codes. Please see User Manual of machine
manufacturer for execution sequence of commands.

Execution sequence of G, M, S, T in the same block defined by C1000T standard PLC
program is as follows:

M3, M4, M8, M10, M12, M32, M41, M42, M43, M44, Soo, Toooo and»Gicodes are executed
simultaneously;

M5, M9, M11, M13, M33 after G codes are executed;

MO0, M01, M02, M30 after other commands of current block are executed.

Bujwwelboid T awnjop
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CHAPTER 2 MSTF COMMAND

2.1 M (miscellaneous function)

M command consists of command address M and its following 1 ~2 or 4 bit digits, used for

controlling the flow of executed program or outputting M commands to PLC.
M oooo
L Command value(00~99, 9000~9999, the leading zero can be omitted)
Command address
M98, M99 is executed by NC separately and NC does not output M commands to PLC.
MO02, M03 are for ending of programs defined by NC, and NC outputs M commands to PLC
which can control spindle OFF, cooling OFF and so on.
M98, M99 are for calling programs, M02, M30 are for ending of program which are not changed
by PLC. Other M commands output to PLC and their function are defined'by PLC.
Please refer to User Manual from machine manufacturer.
There is only one M command in one block, otherwise the system alarms.
Table 2-1 M commands to control program execution

3
c
3
(1]
—
U
=
o
«Q
=
Q
3
3
=
«Q

Commands Functions
MO02 End of program
M30 End of program
M98 Call subprograms

Return from a subprogram; itis executed repeatedly when the program

M99
ends in M99(the current program is not called by other programs)

211 Endof program MO02

Command format: MO02 orM2
Command function: In Auto mode, after other commands of current block are executed, the automatic
run stops, the amount‘ef workpiece is added 1,the tool nose radius compensation is cancelled and the
cursor return to the start of,program (whether return to the start of program or not is defined by

parameters).

2.1.2 Endofprogramrun M30

Command format: M30

Command function: In Auto mode, after other commands of current block are executed in M30,
the automatic run stops, the amount of workpiece is added 1, the tool nose
radius compensation is cancelled and the cursor returns to the start of
program (whether the cursor return to the start of program or not is defined
by parameters).

If No.005 Bit 4 is set to 0, the cursor does not return to the beginning of program, and the cursor

returns immediately after the program is executed completely when No.005 Bit 4 is setto 1.

20
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2.1.3 Subprogramcall M98

Command format:
M98 Poooonooono
| T=—__ called subprogram number ( 0000 ~ 9999 ) . The leading zero of

subprogram number can be omitted when the calling times is not input; the
subprogram number must be with 4 digits when the calling times is input..
Call times: 1 ~9999. The calling times cannot be input when it is 1.

Command function: In Auto mode, after other commands are executed in M98, CNC calls
subprograms specified by P, and subprograms are executed 9999 times at
most. M98 is invalid in MDI mode.
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2.1.4 Return from subprogram M99

Command format: M99 Poooo

Executed block after returningto the ‘main program is 0000 ~

9999 , and its leading zero can be omitted.

Command function: After other commands of current block®in the subprogram are executed, the
system returns to the main program.and continues to execute next block
specified by P, and calls a block following M98 of current subprogram when
P is not input. The current program is executed repeatedly when M99 is
defined to end of program (namely, the current program is executed without
calling other programs). M99 is.invalid in MDI mode.

Example:  Execution path of calling subprogram (with P in M99) as Fig. 2-1.
Execution path of calling subprogram (without P in M99) as Fig. 2-2.

01009;

NOOLO 5. o : 01010;

N0020.. ... : N1020......... ;

NO0030 ... ; N1030......... ;

N0040 M98 P1010; A~ . |

N0050.......... : <____;<_ .........

NO0060.......... : / };I 1100 M99 P0070;
. 0

N0070.......... D e—

Fig. 2-1 Execution path of calling subprogram (with P in M99)

21
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00001; > O 1006;
G50 X100 Z100; 1 Gl X50 Z50; <~
M3 S1 TO101; Call ' U100 W200; |
GO X0 Z0; | U30 W-15 F250; !
G1 U200 Z200 F200; v M99;  mme-d
M98 P21006; — %
GO0 X100 Z100; «
M5 S0 T0100; Retun
M30;
%

Main program Subprogram

Fig. 2-2 Execution path of calling subprogram (without P in M99)

Subprogram calls can be nested up to four levels as shown in Fig. 2-3.

Main program Subprogram Subprogram S ubptogram Subprogram

01001 ; 01002 ; 101003 ; L01004 ; 01005 :

S N s 2 PR

M30 ; NEEE M99 W99; SEER

M98P1002; M98P1003; / M98P1004: / M98P1005; o

ad

Level 1 Level 2 Level 3 Level 4

Figa2-3' Subprogram nesting

2.1.5 M commands defined by standard PLC ladder diagram

Other M commands are defined by PLC except for the above-mentioned ones(M02, M30, M98,
M99, M9000~ M9999). The following M commands are defined by standard PLC, and C1000T
Turning Machine CNC system is used for controlling machine tool. Refer to commands of machine
manufacturer aboutfunctions, significations, control time sequence and logic of M commands.

M commands defined by standard PLC ladder diagram.
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CNCmakers Limited Turning CNC System

Table 2-2 M commands

Command Function Remark
MO0 Program pause
MO1 Program optional stop
M03 Spindle clockwise (CW) ) )
. . Functions interlocked
MO04 Spindle counterclockwise (CCW)
_ and states reserved
*MO05 Spindle stop
MO8 Cooling ON Functions interlocked
*MO09 Cooling OFF and states reserved
M10 Tailstock forward Functions interlocked
M11 Tailstock backward and states reserved
M12 Chuck clamping Functions interlocked
M13 Chuck releasing and states reserved
M14 Spindle position control Functions interlocked
*M15 Spindle speed control and states reserved
M20 Spindle clamping Functions/interlocked
*M21 Spindle releasing and states reserved
M24 The 2" spindle position control | Functions interlocked
*M25 The 2" spindle speed control and states reserved
M32 Lubricating ON Functions interlocked
*M33 Lubricating OFF and’states reserved
M63 The 2nd spindle rotation.CCW . )
- : Functions interlocked
M64 The 2nd spindle rotation CW
_ and states reserved
*M65 The 2nd spindle stop
*M41, M42, Spindle automatic Gear shiftin Functions interlocked
M43, M44 P o g and states reserved

Command format:

2.1.6 Programstop MOO
MO0 or. MO

Note: Commands with “*” defined by(standard PLC is valid when power on.

User Manual

Command function: After MO0 is executed, the program stops and the system displays “Pause”,
and then the program continuously runs after the cycle start key is pressed.

2.1.7 Program optional stop MO1

Command format: MO1 or M1

23
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fel ]
Command function: in AUTO, MDI mode, it is valid. Press &% and its indicator lights and the
system enters the optional stop state, at the moment, the program stops run
and the system displays “PAUSE” after M01 is executed, after the cycle start

key is pressed, the program continuously runs. When the program optional

Command function: MO03: Spindle CW rotation;
MO04: Spindle CCW rotation;
MO05: Spindle stop.
Note: Refer to time sequence of output defined by standard PLC ladder in VOLUME III INSTALLATION
& CONNECTION.

<

stop switch is not open, the program does not pause even if MO1 runs. %

3

2.1.8 Spindle CW, CCW and stop control M03, M04, M05 :
Command format: M03 or M3 3
MO04 or M4; S

=

MO5 or M5. )

3

3,

=]
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2.1.9 Cooling control M08, M09

Command format: MO8 or M8;
MO09 or M9;
Command function: M08: Cooling ON;
MO09: Cooling OFF.

Note: Refer to time sequence and logic of M08, M09 defined by standard PLC ladder in VOLUME III
INSTALLATION & CONNECTION.

2.1.10 Tailstock control M10, M11

Command format: M10;
M11;
Command function; M10xtailstock going forward;
M11: tailstock going backward.

Note: Referto.time sequence and logic of M10, M11 defined by standard PLC ladder in VOLUME III
INSTALLATION.& CONNECTION

2.1.11 Chuck control M12, M13

Command format: M12;
M13;
Command function:  M12: chuck clamping;
M13: chuck releasing.

Note: Refer to time sequence and logic of M12, M13 defined by standard PLC ladder in VOLUME III
INSTALLATION & CONNECTION.

2.1.12 Spindle position/speed control switch M14, M15

Command format : M14 ;

M15 ;
Command function : M14 : spindle is in the position control mode from speed control mode;



www.CNCmakers.com CNCmakers Limited Turning CNC System  User Manual

M15 : spindle is in speed control mode from the position control mode. Note: Refer to time
sequence and logic of M14, M15 defined by standard PLC ladder in VOLUME III
INSTALLATION & CONNECTION.

2.1.13 Spindle clamped/released M20, M21

Command format : M20 ;
M21 ;
Command function : M20 : spindle clamped
M21 : spindle released
Note: Refer to time sequence and logic of M20, M21 defined by standard PLC ladder in VOLUME III
INSTALLATION & CONNECTION.

2.1.14 The 2" spindle position/speed switch M24, M25

Command format : M24 ;
M25 ;
Command function :M24 :The 2™ spindle is switched from the speed control mode to the position
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control mode;
M25 :The 2" spindle is switched from the position.control mode to the speed

control mode.
Note: Refer to time sequence and logic of M24, M25 defined by 'standard PLC ladder in VOLUME III
INSTALLATION&CONNECTION.

2.1.15 Lubricating control M32, M33

Command format : M32 ;
M33 ;

Command function : M32 : lubricating ON;
M33 : lubricating OFF.

Note: Refer to time sequence anddogic of M32, M33 defined by standard PLC ladder in VOLUME III
INSTALLATION&CONNECTION.

2.1.16 Spindle automatic gear change M41, M42, M43, M44

Command format ==M4ny; (n=1, 2, 3, 4)
Command function s When the system executes M4n, the spindle changes to gear n.

Note: Refer to time sequence and logic of M41, M42, M43, M44 defined by standard PLC ladder in
VOLUME. IIL INSTALLATION&CONNECTION.

25
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2.1.17 The 2™ spindle rotation CCW, rotation CW , stop M63, M64, M65

Command format: M63 ;
M64
MG65 ;
Command function:
M63: spindle rotation CCW;
M64: spindle rotation CW;

M65: spindle stop.
Note 1: The sequence of M63, M64, M65 defined by the standard PLC is the same that of M03, M04, M05.
Note 2: The function is enabled when the 2nd spindle function is valid.
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2.2 Spindle function

S command is used for controlling spindle speed and this C1000T has two modes to control it:

Spindle speed switching value control: Soo(2 digits command value)is executed by PLC, and
PLC outputs switching value signal to machine tool to change spindle speed with grades.

Spindle speed analog voltage control: Soooo(4 digits command value)specifies actual speed of
spindle and NC outputs 0~10V analog voltage signal to spindle servo or converter to realize stepless
spindle speed.

2.2.1 Spindle speed switching value.control

Spindle speed is controlled by switchinglvalue when No.001 BIT4 is set to 0. There is only one S
command in a block, otherwise the system alarms.

Their executing sequence is defined by PLC when S command and word for moving function are
in the same block. Please refer to User'Manual from machine manufacturer.

When spindle speed is controlled by switching value, C1000T Turning CNC system is used for
machine tool and the time sequence and logic of executing S command is according to User Manual
from machine manufacturer. Referio S command defined by standard PLC of C1000T as follows:

Command.foermat: Spg
L 00 ~ 04(the leading zero can be omitted): No.1 ~ No.4 gear of spindle

speed is controlled by switching value.

In spindle speed switching value control mode, after S signal transmits to PLC, the system dwells

time defined by No.081, then return FIN signal, and the dwell time is called runtime of S command.

I 1
1 1
1 kI

A Dwell time  \

Start to execute S command Start to execute the following word or block

S01, S02, S03, S04 output are reserved when resetting CNC.

S1~ S84 output are invalid when CNC is switched on. The corresponding S signal output is valid
and reserved, and others are cancelled at the same time when executing one of S01, S02, S03, S04.
When executing S00, S1 ~ S4 output are cancelled and only one of S1 ~ S4 is valid at the same time.
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2.2.2 Spindle speed analog voltage control

Spindle speed is controlled by analog voltage when No.001 BIT4 is set to 1.
Command format: S 0000
L 0000~9999 (the leading zero can be omitted.):Spindle speed
analog voltage control

Command function: The spindle speed is defined, and the system outputs 0 ~ 10V analog voltage

to control spindle servo or converter to realize the stepless timing. S
command value is not reserved, and it is 0 after the system is switched on.

When the spindle speed analog voltage control is valid, there are 2 methods to input the spindle
speed: the spindle fixed speed is defined by S command( r/min), and is invariant without changing S
command value, which is called constant speed control(G97 modal); other is the tangent speed of
tool relative to the outer circle of workpiece defined by S command, which is calledseconstant surface
speed control (G96 modal), and the spindle speed is changed along with the absoluteicoordinates
value of X absolute coordinates in programming path when cutting feed is executed insthe constant
surface speed.

Please refer to Section 2.2.3.

The system can execute 4 gears spindle speed. Count the analog voltage value corresponding
to the specified speed according to setting value(corresponding to No.037 ~ N0.040) of max. spindle
speed (analog voltage is 10V)of current gear, and then output'to spindle servo or converter to ensure
that the spindle actual speed and the requirement are the same:

After the system is switched on, the analog output voltageris 0V. The analog output voltage is
reserved (except that the system is in cutting feed in the surface speed control mode and the
absolute value of X absolute coordinates is changed)_after S command is executed. The analog
output voltage is 0V after SO is executed:, The analogfoutput voltage is reserved when the system
resets and emergently stops.

Parameters relative to the analog voltage control of spindle speed:

System parameter No.021: offset value of output voltage with max. spindle speed (the analog

output veltage is 10V);

System parameter No.036: offset value of output voltage with spindle speed 0 (the analog output

voltage is 10V);

System parameter-No.037 ~'No.040: max. spindle speed (the analog output voltage is 10V) with

spindle 1 ~ 4 gears(corresponding to M41 ~ M44).

2.2.3 Constantssurface speed control G96, constant rotational speed
control G97

Command format: G96 S__; (S0000 ~ S9999, the leading zero can be omitted.)

Command function: The constant surface speed control is valid, the cutting surface speed is
defined (m/min) and the constant rotational speed control is cancelled.
G96 is modal G code. If the current modal is G96, G96 cannot be input.

Command format: G97 S__; (S0000 ~ S9999, the leading zero can be omitted.)

Command function: The constant surface speed control is cancelled, the constant rotational
speed control is valid and the spindle speed is defined (r/min). G96 is
modal G code. If the current modal is G97, G97 cannot be input.

Command format: G50 S__; (S0000 ~ S9999, the leading zero can be omitted.)
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Command function: define max. spindle speed limit (r/min) in the constant surface speed control

and take the current position as the program reference point.

G96, G97 are the modal word in the same group but one of them is valid. G97 is the initial word
and the system defaults G97 is valid when the system is switched on.

When the machine tool is turning it, the workpiece rotates based on the axes of spindle as the
center line, the cutting point of tool cutting workpiece is a circle motion around the axes, and the
instantaneous speed in the circle tangent direction is called cutting surface (for short surface
speed). There are different surface speed for the different workpiece and tool with different material.

When the spindle speed controlled by the analog voltage is valid, the constant surface control
is valid. The spindle speed is changed along with the absolute value of X absolute coordinates of
programming path in the constant speed control. If the absolute value of X absolute coordinates adds,
the spindle speed reduces, and vice verse, which make the cutting surface speed as S command
value. The constant speed control to cut the workpiece makes sure all smooth finishnon the surface of
workpiece with diameter changing.

Surface speed=spindle speed x |X| x m +1000 (m/min)

Spindle speed: r/min
|X|: absolute value of X absolute coordinate value, mm

m=3.14
n A
3000 —
2400 —
1800 —
1200
n 600m/min
n 100
600 \N
o Tt 1 T T T T T T T T T1T.T7T 7T [ > ., .
80 200 320 440 520 600  Unit(mm, diameter)
Fig. 2-4

In G96, the spindle speed is changed along with the absolute value of X absolute coordinates
value of programming path in cutting feed (interpolation), but it is not changed in GO0 because there
is no actual cutting and is counted based on the surface speed of end point in the program block.

In G96 (constant surface speed control), Z coordinates axis of workpiece system must consist
with the axes of spindle (rotary axis of workpiece), otherwise, there is different between the actual
surface speed and the defined one.

G96 control is valid, G50 S_ can limit max. spindle speed (r/min). The spindle actual speed is the
limit value of max. speed when the spindle speed counted by the surface speed and X coordinates
value is more than the max. spindle speed set by G50 S_. After the system powers on, max. spindle
speed limit value is not defined and its function is invalid. Max. spindle speed limit value defined by
G50 S_ is reserved before it is defined again and its function is valid in G96. Max. spindle speed
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defined by G50 S__is invalid in G97 but its limit value is reserved.

Note: When NO.043 (lowest spindle speed in constant surface speed control) is set to 0 and G50 SO is
executed, the spindle speed is limited to 0 r/min (the spindle does not rotate).

When the constant surface speed is controlled by the system parameter No.043, the spindle
speed is lower limit, which is higher than one counted by the surface speed and X axis coordinates
value.

Example:
A
S - Z axis
= = >
7 B 602
/'A Dl 50
A
X axis
A
Fig. 2-5
00001 ; (Program name)

NO010 M3 G96 S300; (Spindle rotates clockwise, the constant surface speed control is
valid and the surface.speed'is 300 m/min)

N0020 GO X100 Z100; (Rapid traverse to A pointwith spindle speed 955 r/min)

NO030 GO0 X50 Z0; (Rapid traverse. to:B.point with spindle speed 1910 r/min)

N0040 G1 W-30 F200; (Cut from'B to. C with spindle speed 1910 r/min)

NOO50 X80 W-20 F150; (Cut from C to D"with spindle speed 1910 r/min and surface speed

1194 r/min)
N0060 GO X100 Z100; (Rapid retract to A point with spindle speed 955 r/min)
NO110 M30; (End of program, spindle stopping and cooling OFF)

NO120 %

Note 1: S value commanded,in G96 is also reserved in G97. Its value is resumed when the system is in G96
again; Example:

G96 S50; * (Cutting surface speed 50m/min)
G97 $1000; (Spindle speed 1000 r/min)
G96 X3000; (Cutting surface speed 50m/min)

Note 2: The constant surface speed control is valid when the machine tool is locked (X, Z do not move when
their motion command are executed);

Note 3: To gain the precise thread machining, it should not be adopted with the constant surface speed
control but the constant rotational speed (G97) in the course of thread cutting;

Note 4: From G96 to G97, if none of S command (r/min) is commanded in the program block in G97, the last
spindle speed in G96 is taken as S command in G97, namely, the spindle speed is not changed at this
time;

Note 5: In G96, when the spindle speed counted by the cutting surface speed is more than max. speed of
current spindle gear (system parameter No.037 ~ No.040), at this time, the spindle speed is limited to

max. one of current spindle gear.

29



S
c
3
1]
—
U
=
O
«Q
=
Q
3
3,
=]
«Q

www.CNCmakers.com Chapter2 MSTF Command

2.2.4 Spindle override

When the spindle speed analog voltage control is valid, the spindle actual speed can be tuned
real time by the spindle override and is limited by max spindle speed of current gear after the spindle
override is tuned, and it also limited by limited values of max. and min. spindle speed in constant
surface speed control mode.

The system supplies 8 steps for spindle override (50% ~ 120% increment of 10%). The actual
steps and tune of spindle override are defined by PLC ladder and introductions from machine
manufacturer should be referred when using it. Refer to the following functions of CNCmaker
Limited standard PLC ladder.

The spindle actual speed specified by C1000T standard PLC ladder can be tuned real time by the
spindle override tune key at 8 steps in 50% ~ 120% and it is not reserved when the spindle override is
switched off. Refer to the operations of spindle override in VOLUME II OPERATION.:

2.3 Tool function

2.3.1 Tool control

T functions of C1000T: automatic tool change and executing tool offset. Control logic of
automatic tool change is executed by PLC and tool offset is executed by NC.
Command format:

T oo oo

T ; Tool offset number (00-32 , the leading zero cannot be omitted )
Target tool.number ( 01-32 , the leading zero cannot be omitted )

Command function: The"automatic tool post rotates to the target tool number and the tool offset
of tool offset number commanded._is\executed. The tool offset number can be the same as the tool
number, and also cannot\beithe same as it, namely, one tool can corresponds to many tool offset
numbers. After executing=tool offset and then TooO00, the system reversely offset the current tool
offset and thesystem its operation mode from the executed tool length compensation into the
non-compensation, which course is called the canceling tool offset, called canceling tool
compensation. When the system is switched on, the tool offset number and the tool offset number
displayed by T command is the state before the system is switched off.

Only one T command is in a block, otherwise the system alarms.
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Toolsetting is executed to gain the position offset data before machining (called tool offset), and
the system automatically executes the tool offset after executing T command when programs are
running. Only edit programs for each tool according to part drawing instead of relative position of
each tool in the machine coordinate system. If there is error caused by the wearing of tool, directly
modify the tool offset according to the dimension offset.

I

z
-

%—g
i

e e e o o e e o
1 - 4 N 1 (Zhma 4 [(1)
Ole| |e[C] e o {C'e
2 s ol 2 573 | (@
%3 ® & o ¢ o ©° .0 o

The tool offset is used for the programming. The offset corresponding to the tool offset number in
T command is added or subtracted on the end point of each block. Tool offset in X direction in
diameter or radius is set by No.004 Bit4. For tool offset.in diameter or radius in X direction, the
external diameter is changed along with diameter or radiusswhen the tool length compensation is
changed.

Example: When the state parameter No.004 Bit4.is set to 0 and X tool length compensation
value is 10mm, the diameter of workpiece external diameter is 20mm as Fig.2-5 :

> —» Programmed path

¥ Motion path of coordinates

Fig.2-5_ Creation, execution and cancellation of tool length compensation

GO01 X100 2100 TO101; (Block 1, start to execute the tool offset)
GO01 W150; (Block 2, tool offset Block 2, tool offset)
G01 U150 W100 T0100;  (Block 3, canceling tool offset)
There are two methods defined by No.003 Bit4 to execute the tool length compensation:
Bit4=0: The tool length compensation is executed by the tool traversing;
Bit4=1: The tool length compensation is executed by modifying the coordinates;

Example:
Table 2-4
Tool offset number X 4
00 0.000 0.000
01 0.000 0.000
02 12.000 -23.000
03 24.560 13.452
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State of T
TO100

State of T
T0202

State of T
TO303

Coordinates Coordinates Coordinates

Ne 01 tool without
the tool
compensation

Change Ne2 tool

and execute its

offset by the tool
traversing with 12mm
in X positive direction
and 23mm in Z

Change N23 tool

and execute itsy, offset
by the tool traversing
with 12.56mm in X
positive direction and
36.452mm in Z positive

°< displaying displaying displaying
= (Incremental (Incremental (Incremental
3 coordinates) coordinates) coordinates)
) U: 0.000 U: 12.000 U: 24.560
— W: 0.000 W: -23.000 W: 13.452
o) (Absolute (Absolute (Absolute

- . .

o coordinates) coordinates)

% X:0.000 X:0.000 X:0.000

3 Z:0.000 Z:0.000 Z:0.000

3.

=]

@

coordinates) E

negative direction direction
Fig.2-6  Tool traversing/mode
—————————————————— = L EEEEEEY G miaiail] I e
State of T State of T State of T
T0100 T0202 T0303

Coordinates
displaying

(Incremental
coordinates)

Coordinates
displaying

(Incremental
coordinates)

Coordinates
displaying

(Incremental
coordinates)

' | W:0.000

U: 0.000 | . ™\ U:0.000 i 1| U:0.000
: v | W:0.000 : | W:0.000
(Absolute : | | (Absolute i1 | (Absolute
coordinates) ™, | | t | coordinates) i 1 | coordinates)
X: 0.000 | X:-12.000 1| X:-24.560
Z:0.000 | E Z:23.000 E i Z:-13.452
A ! | Change N3 tool
NTioP : , Shange Ne2 FOOI : 1 and execute its
without the tool | E ca>?f:e?:)i/crl:1tgdlitfsying i | offset by
compensation ! . the coordinates I +modifying the
—————————————————— ' Fommmmmmmmmmmmmmmmmeed 1 coordinates

Fig. 2-7  Modifying the coordinates mode

In Edit and Auto mode, a sole T word in executing tool offset (it is not with the motion command
in the same block) is relative to No.004 BIT3 setting (as Fig.2-6 and Fig.2-7).
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When T command and the motion command are in the same block and execute tool offset by
modifying coordinates, the motion command and T command are executed at the same time, the
system executes by adding the current tool offset to coordinates of motion command and whether the
traverse speed is employed the cutting feedrate or the rapid traverse speed defined by the motion
command.

When T command and the motion command are in the same block and execute tool offset by
traversing tool, the motion command or T command is executed separately. Firstly tool change is
executed and then the motion command is executed. The tool offset is executed at current rapid
traverse speed.

The tool offset is cancelled after one of the following operations is executed:

1. Execute Too0O0 command;

2. Execute G28 or manual machine reference point return (only the tool (offset of coordinate
axis which is executed machine reference point return is cancelled, and another one which is
not executed machine reference point return is not cancelled);

When No0.084 is not 1 (2 ~ 32) and target tool number is not equal to current display tool number,

the control sequence and logic of tool post is defined by PLC ladder diagram. after commanding T
command, please see User Manual of machine tool manufacturer. C1000T standard PLC ladder

diagram defines as follows: clockwise rotation for selecting tool, counterclockwise rotation for tool
post clamping, directly inputting tool selection signal for tool’change. Please refer to VOLUME III

INSTALLATION&CONNECTION.

When the system is employed with line-up tool post, No.084 should be set to 1 and different tool
number is executed by different tool offset as T0101, T0102, T0O103.

standby tools. Executing the counting in MDIlimode is determined by No.002 Bit3 (MDITL).
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CHAPTER 3 G COMMANDS

3.1 Commands

G command consists of command address G and its following 1 ~ 2 bits command value, used

for defining the motion mode of tool relative to the workpiece, defining the coordinates and so on.
Refer to G commands as Fig. 3-1.

Goo

\—> Command value ( 00 ~99 , the leading zero can be omitted )
Command address G

G words are divided into 9 groups (00, 01, 02, 03, 05. 06 . 07 . 16, 21). Except that
commands in the group 01 and 00 are not in the same block, G words in the different,groups can be
input to the same block and the last one is valid when two or more G words in the same group are
input. The words in the different groups without the same parameter (word) can be in the same block
and their functions are valid without sequence at the same time. The system alarms when G words
do not belong to Table 3-1 or they are optional functions without being supplied.
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Table 3-1 G command list

Word Group Function Remark

GO0 Rapid traverse movement Initial modal G command
G01 Linear interpolation

G02 Circular interpolation(CW)

GO03 Circular interpolation(CCW)

G32 Thread cutting

33 Z tapping cyole Modal G commands
G34 Variable pitch thread cutting

G90 01 Axial cutting.cycle

G92 Thread\cutting cycle

G94 Radial cutting cycle

G04 00 Dwell time preset

G10 Data input valid

G11 Data input cancel

G12 Storage stroke detection ON

G13 Storage stroke detection OFF

G27 Reference point return check Non-modal G commands
G28 Machine 1st reference point return

G29 Machine reference point automatic return

G30 Machine 2nd, 3rd,4th reference point return

G31 Skip interpolation
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G50 Setting workpiece coordinates system
G65 Macro command
G70 Finishing cycle
G71 Axial roughing cycle
G72 Radial roughing cycle
G73 Closed cutting cycle
G74 Axial grooving cycle
G75 Radial grooving cycle
G76 Multiple thread cutting cycle
G54 Workpiece coordinates 1
G55 Workpiece coordinates 2
G56 05 Workpiece coordinates 3 Modal G command
G57 Workpiece coordinates 4
G58 Workpiece coordinates 5
G59 Workpiece coordinates 6
G20 06 Inch select Modal G command
G21 Metric select Initial mode . Gi.command
G96 Constant surface speed ON Modal G command

02
G97 Constant surface speed OFF Initial mode G command
G98 03 Feed per minute Initial’'mode G command
G99 Feed per rev Modal G command
G40 Cancel cutter radius compensation Initial mode G command
G41 Tool nose radius compensation left

07 contour (optlo.n) : . Modal G command
G42 Tool nose radius compensation right

contour(option)

G17 XY plane Modal G command
G18 16 ZX plane Initial mode G command
G19 YZ plane Modal G command

3.1.1 Modal, non-modal and initial mode

G commands are'divided into group 00, 01, 02, 03, 06, 07 , 16, 21.

After G/ commands are executed, their defined functions and states are valid until they are
changed by others in the same group, which commands are called modal G commands. After the
modal G words are executed, and before their defined functions and states are changed, the G
command cannot be input again when they are executed by the following block.

The defined function and state are valid one time after G command is executed, and the G word
must be input again when it is executed every time, which command is called non-modal G
command.

After the system is switched on, the valid modal G commands which are not executed their
functions or states are called initial mode G command. Take it as the initial mode G command to be
executed when it is not be input after the system is switched on.

3.1.2 Omitting words

To simplify the programming, their command values are reserved after executing words in Table
3-2. If the words are contained in the previous blocks, they cannot be input when the words are used
with the same values and definitions in the following blocks.
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Table 3-2
Command . .
Function Initial value when power-on
address
U Cutting depth in G71 No.51 parameter value
o< U Move distance of X tool retraction in G73 No.53 parameter value
c w Cutting depth in G72 No.51 parameter value
§ w Move distance of X tool retraction in G73 No.54 parameter value
H Move distance of tool retraction in G71, G72
- R No.52 parameter value
- cycle
“3 R Cycle times of stock removal in turning in G73 No.55 parameter value
5 R MoYe dllstance of tool retraction after No.56 parameter value
3 cutting in G74, G75
g' R Allowance of finishing in G76 No.60 parametervalue
R Taper in G90, G92, G94, G96 0
(G98) F Feedrate per minute(G98) No.30 parameter value
(G99) F Feedrate per rev (G99) 0
F Metric pitch(G32, G92, G76) 0
I Inch pitch(G32, G92) 0
S Spindle speed specified(G97) 0
S Spindle surface speed specified(G96) 0
S Spindle speed switching value output 0
Finishing times of thread cutting in.G76; No.57 parameter value
P Tool retraction width of thread cutting in.G76 No.19 parameter value
Angle of tool nose of thread cutting.in G76; No.58 parameter value
Q Min. cutting value in G76 No.59 parameter value

Note 1: For the command addresses,with functions (such as F, used for feedrate per minute, feedrate per
revolution and metric pitch"and so on), they can be omitted not to input when executing the same
function to definite words after the words are executed. For example, after executing G98 F_ without
executing the thread command, the pitch must be input with F word when machining metric thread.

Note 2: They can be omitted not to input when the address characters X(U) , Z(W) are the coordinates of end
point of block and the system defaults the current absolute coordinates in X or Z direction to the
coordinate value of end point of block.

Note 3: The corresponding.words must be input when the command addresses which are not in Table 3-2

are used.
Example 1:

00001;

GO0 X100 Z100; (rapid traverse to X100 Z100; the modal GO is valid)

X20 Z30; (rapid traverse to X20 Z30; the modal GO is not input)

G1 X50 Z50 F300; (linear interpolation to X50 Z50, feedrate 300mm/min; the modal G1 is
valid)

X100; (linear interpolation to X100 Z50, feedrate 300mm/min; Z coordinate is
not input and is the current coordinates Z50; F300 is kept, G1 is modal
and is not input)

GO0 X0 Z0; (rapid traverse to X0 Z0 and the modal GO is valid)

M30;
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Example 2:
00002;
GO0 X50 Z5; (rapid traverse to X50 Z5)
G04 X4; (dwell 4 seconds)
G04 X5; (dwell 5 seconds again, G04 is non-modal and is needed to input again)
M30;
Example 3 (the first run after power-on) :
00003;
G98 F500 G01 X100 Z100; (Feedrate per minute 500mm/min in G98)
G92 X50 W-20 F2 ; (F value is a pitch and must be input in thread cutting)
G99 G01 U10 F0.01 (Feedrate per revolution in G99 must be input again)

G00 X80 250 M30;

3.1.3 Related definitions

In the user manual, the definitions of Word are as follows except for the especial explanations:
Starting point: position before the current block runs;
End point: position after the current block ends;
X: X absolute coordinates of end point;
U: different value of absolute coordinates between starting point and end point;
Z: Z absolute coordinates of end point;
W: different value of absolute coordinates between starting point and end point;
F: cutting feedrate.

3.2 Rapid traverse movement _G00

Command format: GO0 X(U)/__- Z(W) __;

Command function: X, Z rapidly traverses at the respective traverse speed to the end points
from their starting point. G0OO is initial command as Fig.3-1.
X, Z traverses at the respective traverse speed, the short axis arrives the
end point and the length axis continuously moves to the end point and the
compound path may be not linear.

Command specification: G0O is initial mode;

X, U, Z, W range: £99999999x least input increment ;

Can omit onesor all command addresses X(U), Z(W). The coordinate values of starting point and
end point are the same when omitting one command address; the end point and the starting point are
in the same position when all are omitted. X, Z are valid, and U, W are invalid when X, U, Z and W are
in the same one block.
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Command path:

1

1

1

! cQtar o . . . ~

: A:Start point C is the middle point from A

B:End point to B by the rapid traverse
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Fig. 3-1

The respective rapid traverse speed of X, Z is defined by the system parameter No.022, No.023,
and their traverse speed can changed by rapid override key on the machine control panel.
Example: The tool rapidly traverses to B from A as Fig. 3-2.

A:Start. point
B:End point

<

L
11

>
<______

Fig. 3-2
G0 X20 Z225; (absolute programming)
GO0 U-22 W-18; (incremental programming)

G0 X20 W-18;  (compound programming)
G0 U-22 Z25; (compound programming)

3.3 Linear interpolation GO01

Command format: GO1 X(U) _ Z(W)_ F_;
Command function: The movement path is a straight line from starting point to end point as
Fig.3-3.
Command specification: G0O1 is modal.
Can omit one or all command addresses X (U), Z (W). The coordinate
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values of starting point and end point are the same when omitting one
command address; the end point and the starting point are in the
same position when all are omitted.

F command value is the vector compound speed of X and Z
instantaneous speed and the actual cutting feedrate is the product
between the feedrate override and F command value.

After F command value is executed, it has been reserved unless the
new one is executed. Do not repeat it when the following G
commands adopt functions of F word. Its range is referred to Table
1-10.

Note: In G98, F max. value cannot exceed the value set by the data parameter No.027, otherwise, the system

alarms.

Command path:

' A:Start point

B:End point

Z W
1 <—>
X 1
A
Fig. 3-3

Example: Cutting path from ©40 to.®60 as Fig.3-4:

A:Start point

: B:End point
3| T4 Z
e =
R R S 3 R >
1 A
| N~~~ Program:
i B GO01 X60 Z7 F500; (Absolute programming)
j ! ﬁ G01 U20 W-25; (Incremental programming)
| G01 X60 W-25;  (Compound programming)
E‘TF? G01 U20 27; (Compound programming)
! s}
"v

Fig. 3-4
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3.4 Circularinterpolation G02, G03

Command format: G02 R__
}X(U) _ Z(W)_ {
GO03 I K__

E Command function:
5 G02 movement path is clockwise (rear tool post coordinate system)/counterclockwise (front tool
o post coordinate system) arc from starting point to end point as Fig. 3-5(a).
= G03 movement path is counterclockwise (rear tool post coordinate system/clockwise (front tool
éu post coordinate system) arc from starting point to end point as Fig. 3-5(b).
Q Command path:
)
3
3,
> A:Start point of arc
«Q B:End point of arc
Y/ Y/
LN W
X 7 axis X 7 axis
A ] B :
U/2] ! U/2
R I A R 4
7 s a I
PLSS NV LS A
y X axis b X axis
G02 path GO3 path

Fig: 3-5. G02 and GO03 path

Command specification:

G02, GO3 are modal,

R is arc radius, range: £99999999x least input increment;

I: X difference value between‘circle center and starting point of arc in radius;

K: Z difference'value between circle center and starting point of arc;

Center point of arc is specified by address I, K which separately corresponds to X, Z, I, K
expresses the vector (it is the increment value) from starting point to center point of arc as the
following figure;

I=Coordinates of center point-that of starting point in X direction; K= Coordinates of center
point-that of starting point in Z direction;

[, K are with sign symbol. When directions of |, K are the same as those of X, Z, they are positive,
otherwise, they are negative.
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A

X
End point
Starting point <
R Y E%
I 3
Y o
Center _ e —
K Z -
o
Fig. 3-6 Q
3
Arc direction: G02/G03 direction (clockwise/counterclockwise) is opposite on the front tool post 3
coordinate system and the rear one as Fig.3-7: g
7 axis ;
602 X axis ;E?
'y I's
o | (7 s '
X axis

7 axis

N S il

‘\GOZ 603
A £ axis 4‘\\\\

, A Z axis

G03 e
@_ 602

/444 C /444 C f//EBE_

v X axis
* Fig. 3-7
Notes:
*  When | =0 or K =0, they can be omitted; one of I, K or R must be input, otherwise the system
alarms.

* Ris valid and'l, Krareiinvalid when they are input at the same time.

* R value must betequal to or more than half distance from starting point to end point, and the
system alarms if the end point is not on the arc defined by R command;

*  Omit all or one“of X(U), Z(W); coordinates of starting point and end point of this axis are the same
when omitting ones, the path is a full circle(360°) in G02/G03 when center point are specified
by |,K; the path is 0(0°) when center point is specified by R.

* R should be used for programming. The system executes in R= 1|12 + K2 to ensure starting
point and end point of arc path are the specified ones in I, K programming.
* When the distance from center point to end point is not equal to R(R= 1|f2 +K?)in LK

programming, the system automatically adjusts position of center point to ensure starting point
and end point of arc path are the specified ones; when the distance from center point to end point
is more than 2R, and the system alarms.

* Arcis less than 360° when R is commanded, the arc is more than 180° when R is negative, and it
is less than or equal to 180° when R is positive.
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Example: Arc cutting path from ®45.25 to $63.06 shown in Fig. 3-8.

50.0 R
W N 7 A:Start point of arc
% 30.0 - B:End point of arc
C:Center point
E
o3 A
©
© > Program:
A ®45.25 Z axis G02 X63.06 Z-20.0 R19.26 F300 ; or
o9e A
R19. 26 _4—X G02 U17.81 W-20.0 R19.26 F300 ; or
17,68 G02 X63.06 Z-20.0117.68 K-6.37 ; or
) G02 U17.81 W-20.0 117.68 K-6.37 F300
IA B
IS Y

Fig. 3-8
Compound programming in G02/G03:
< 40 >
’< 27 >
/ R5
R15

S
o D22 _
Fig. 3-9 Circular programming example

Program: 00001

42

NOO1 GO X40 Z5;

N002 M03 S200;

NO03 G01 X0 Z0 F900;
N005 G03 U24 W-24 R15;
N006 G02 X26 Z-31 R5;
NO07 GO1 Z-40;

NOO8 X40 Z5;

N009 M30;

(Rapidly traverse)
(Start spindle)
(Approach workpiece)
(Cut R15 arc)
(Cut R5 arc)
(Cut 926)
(Return to starting point)
(End of program)
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3.5 Plane selection G17 ~ G19

Command format :

5 S
c G17...... XY plane c
3 G18......ZX plane 2
— G19...... YZ plane —
R Command function: use G commands to select the plane of the arc interpolation or the one of 3
8 the cutter compensation 8
o Command explanation: G17, G18, G19 are modal, and the plane does not change in the block o
g without the command. g
5 Notes: =3
@ *  Firstly set the basic axis Y when the system selects G17, G19 plane; <

*  Cannot switch the planes in C tool compensation;

*  G71~G76 , G90, G92 , G94 can be used in G18 plane;

*  The plane selection code can be in the same block with' G codes in the other groups;

* The movement command is not related to the plane selection;

* Diameter or radius programming: currently, because there is only one bit parameter No

1.2 to select the diameter or the radius programming and is valid to only X axis, Z and Y
axis use the only radius programming’in G2, G3, and X axis is selected by the
parameter;

*  The tool nose direction of C tool compensation is 0 in G17, G19.

3.6 Chamfering function

Chamfering function is'to.insert one straight line or circular between two contours to make the tool
smoothly transmit from ‘ene contour to another one. C1000T uses the linear and circular chamfering
functions.

3.6.1  Linear chamfering

Linear chamfering: insert one straight line in the linear contours, arc contours, linear contour and
arc contour. The command address of linear chamfering is L, behind which data is the length of
chamfering straight line. The linear chamfering must be used in G01, G02 or GO3 command.

A. Linear to linear

Command format: GO01 X(U)_ Z(W)_ L_;

G01 X(U)_ Z(W)_;

Command function: insert one straight line between two linear interpolation blocks
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5 5
c Inserted linear =
3 segment 3
® ®
— —
e Run path n o)
3 Angular without o
‘-2 bisector ™ ___ chamfering ‘_Q‘
[V Q
3 3
3 3

=1
@ @

B. Linear to circular
Command format: GO01 X(U)_ Z(W)_L_;
G02/G03 X(U)_ ZW)_ R.;
Or
GO01 XU)_ ZW). L_;
G02/G03 X(Wu, Z(W) | K ;
Command function: insert one straight(line between the linear and circular interpolation blocks.

Circular tangent

Angular
bisector "

C. Circular to circular
Command format: G02/G03 X(U)_ ZW)_ R_ L
G02/G03 X(U)_ Z(W)_ R ;

Or
G02/G03 X(U)_ ZW)_ | K_ L
G02/G03 X(U)_ ZW)_ | K

Command function: insert one straight line between two circular interpolation blocks.
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Fo

D. Circular to linear
Command format: G02/G03 X(U)_ Z(W)_ R_ L_;
GO01 X(U)_ Z(W)_;
Or
G02/G03 X(U)_ ZW)_ | K_ L
GO01 X(U)_ zZ(W)_;
Command function: insert one straight line block between circular and linear interpolation
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block.

Circular tangent line

Angular bisector _

3.6.2  Circular chamfering

Circular chamfering: insert one circular between linear contours, circular contours, linear contour
and circular contour, the circular and the contour line are transited by the tangent. The command of
circular chamfering is D, and the data behind the command is the radius of chamfering circular. The
circular chamfering must be used in G01, G02 or G03.

A. Linear to linear
Command format: GO01 X(U)_ ZW)_ D_;
GO01 X(U)_ Z(W)_;
Command function: insert one circular between two straight lines, the inserted circular
block and two straight lines are tangent, the radius is the data behind
the command address D.
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Tangential point

5
c
= 3
)
Tangential point —
-
B. Linear to circular o
Command format: GO1 X(U)_ ZW)_ D_; %
G02/G03 X(U)_ ZW)_ R ; 3
or g
GO1 X(U)_ ZW)_ D_; Q
G02/G03 X(U)_ zZW)_ | K

Command function: insert one circular between linear and circular, the inserted circular is
tangent to the linear and the circular, and the radius is the data
behind the command address D.

Tangential point

C. Circular to circular
Commandformat: G02/G03 X(U)_ Z(W)_ R_ D_;

G02/G03 X(U)_ Z(W)_ R_;

or

G02/G03 X(U). ZW)_ R_ D_:
G02/G03 X(U)_ ZW)_ | K.

or

G02/G03 X(U). ZW)_ | K_ D
G02/G03 X(U)_ Z(W)_ | K_;

or

G02/G03 X(U)_ Z(W)_ | K_ D_;
G02/G03 X(U)_ Z(W)_ R_:

Command function: insert one circular between two circular blocks, the inserted circular is
tangent to the two circular blocks, and the radius is the data behind
the command address D.
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R2

Tangential point

Tangential point

D. Circular to linear
Command format: G02/G03 X(U)_ 2zZ(W)_ R_ D ;
GO01 X(U)_ Z(W)_;
Or
G02/G03 X(U)_ zZW)_ |I_ K_ D
GO01 X(U)_ ZW)_;
Command function: insert one circular block between the.circular and the linear, the
inserted circular block is tangent'to the circular and the linear, and
the radius is the data behind the command address D.
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Tangential point

Tangential point

3.6.3 Special cases

The chamfering function is invalid or alarms as follows:

1) Linear chamfering
A. The chamfering function is invalid when two interpolation straight lines are in the same linear.

/

B. CNC alarms when the chamfering linear is too long.
L1 iis the chamfering linear, and the length is L+. I, is the third edge of the triangle which is formed
by two interpolation straight lines, the length is Ly, CNC alarms when L is bigger than L as follows:
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C. Some linear block is too short
The chamfering linear length is L, CNC alarms when other end of the caculated chamfering
linear is not in the interpolation linear(in the extension line of the interpolation linear).
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2) Circular chamfering
A. The circular chamfering function is invalid when two interpolation straight lines are in the same

block.

B. CNC alarms when the chamfering circular radius is too big.
CNC alarms when the chamfering, circular radius is D, max. circular radius of the tangential
linear lines is Rnhax Which is less than D as follows.

C. The circular chamfering function is invalid when the linear and the circular, or the circular and
the linear are tangential.

—>

D. The circular chamfering function is invalid when one circular and another one are tangential.
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3.7

3.8

The circular chamfering function is valid when the circular tangency is as follows:

Dwell G04
Command format: G04 P__ ;or
G04 X __ ;or
G04 U__ ;or
G04;

Command function: each axis stops the motion, the modal of G commands and the reserved
data, state are not changed, and execute the next block after dwelling the
defined time.

Command specification: G04 is non-modal.

G04 dwell time is defined by the word P__, X__or U
P range is.0 ~ 99999 ( unit: ms ) .

X, U rangefis 0~9999.999 x least input unit (unit: s)

Notes:
z The system exactly stopia block when P, X, U are not input
z P, X, U can not.be in the same block;

Machine Zero function

3.8.1  Machine 1st reference point (G28

Command format: G28 X/U Z/W ;

Command function: the tool rapid traverses to the middle point defined by X/U. Z/W from
starting point and then return to the machine zero.

Command specifications:

G28 is non-modal.

X, Z: absolute coordinates of middle point;
U,W: Difference value of absolute coordinates between middle point and starting point in
Z direction
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Omit all or one of X/U ,Z/W as follows:

Table 3-4
Command Function
G28 X/U X returns to machine zero and Z/Y axis remain in the previous position
G28 Z/W Z returns to machine zero and X/ Y axis remain in the previous position
G28 in the previous positions and continuously execute the next block
G28 X/UZ/W X, Z axis return to machine zero simultaneously

Running path(as Fig. 3-12) :
(1) Rapid traverse to middle point of specified axis from current position(A point—B point) ;
(2) Rapid traverse to reference point from the middle point(B point—R point) ;
(3) If the machine is not locked, LED is ON when the machine reference point return is

completed.

v

Starting

point A S

Middle point
v — B«(X,Z)

Machine zero R
e ——)

Fig.3-12

Note 1: Machine zero,returns in Jog mode and in G28 are the same and their deceleration signals and

signals per.rev must bedetected;
Note 2: X andZmove at the respectively rapid traverse speed from A to B and from B to R, and so the path is

not always a straight line;
Note 3: The system cancels the tool length compensation after executing G28 to perform the machine zero

return;
Note 4: Do not execute G28 and machine zero return without the zero switch on the machine.

3.8.2 Machine 2nd, 3rd, 4th reference point G30

Machine zero is fixed point in the machine tool, decided by the zero switch and zero return switch
installed on the machine tool.The coordinates of machine reference point are No.120, No.121 setting

value.
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C1000T has machine 2™, 3, 4™ reference point functions. Use separately No.122 ~ No.127 to set

X, Z machine coordinates of the machine 2", 3, 4" reference point.
The relationship between the machine zero, machine reference point, machine 2”d, 3“’, 4t

reference point is as follows:

E A X

c

g Ne124 f----------ommm e ‘The 3" machine reference point

- e

. | th . .
] N B S R boommoooooooo- ‘The 4" machine reference point
(o] , !

g N2122 b ‘The 2" machine refererice point

3 N9120 |----- Fo---- i |

5 No114 ! he machine reference point

Q@ ® Ne1ls ! |

The machine zerq'

v

Ne121  N@I123 N2125 Ne127

Command format:

G30 P2 XU__ ZIW_;
G30 P3 XU___ ZW_;
G30 P4 XU __ ZW _;

Command function: the tool rapidly traverses.with the rapid traverse speed to the middle point
specified by X/U , Z/W ‘and then return to machine 2", 3", 4" reference
point

Command specifications: G30 is non-modal.

X: X absolute coordinate of the middle point;
U: X relative coordinate of the middle point;
Z: Z absolute coordinate of the middle point;
W: Z relative coordinate of the middle point;
Omit one or all'of X/U , Z/W as follows:

Command Function
G30 Pn XU, X returns to the machine nth reference point, Z axis retains
G30 Pn Z/IW _— Z return to the nth machine reference point, X axis retains
G30 X and Z retain, go on executing the next program block
G30 Pn X/U __  2Z/W __ | Xand Zreturn to the machine nth reference point simultaneously

Note 1: nin the above table is 2, 3 or 4;
Note 2: Do not check the deceleration, zero signal when you execute the machine 2", 3™ 4™ reference point.

Command operations: (taking example of returning to machine 2" reference point as follows):

(1) Rapidly traverse to the middle position of command axis from the current position (A point
—B point);
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(2) Traverse from the middle point with the speed set by No.113 to the 2" reference point set by
No.122 and No.123 (B point —R2 point);

(3) When CNC is not in the machine lock state, the completion signal of reference point return
ZP21 Bit0, Bit1 is high.

S

5

Z ®

b |

-

-

o

Q

=

I g

drti . 3

Stgrting point A Middle point =

v — B(X,2) -
X The machine 2™

reference point R2

Note 1: Execute the machine 2", 3™, 4" reference point return after you manually execute the machine
reference point return or G28 (machine reference point return).

Note 2: A—B and B—R2, two axes separately traverse, and,so their trails are linear or not.

Note 3: CNC cancels the tool length compensation after you execute G30 to return 2nd, 3rd, and 4th
reference point.

Note 4: Must not execute G30 (machine 2nd, 3rd; 4th reference point return) when the zero switch is not
installed on the machine.

Note 5: Do not set the workpiece coordinate system when you execute the 2nd, 3rd, and the machine 4th
reference point return.

3.9 Skip interpolation “G31

Command format: G31 X/U Z/W_F ;

Command function:'in executing the command, when the outside skip signal (X3.5) is input, the
system stops the command to execute the next block. The function is used
to the dynamic measure (such as milling machine), toolsetting measure
and so on of workpiece measure.

Command explanations: non-modal G command (00 group);

Its address format and usage are same that of GO1;
Cancel the tool nose radius compensation before using it;
Feedrate should not be set to too big to get the precise stop position;
a. following block execution after skip:
1. The next block of G31 is the incremental coordinate programming shown in Fig. 3-13:
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2y 2

G31 W100.0 F100; :

U50. 0; o

2

Input skip o |

signal here :

|

X |

L > o b

100. 0
. Actual motion
[ Motion without skip signal
Fig. 3-13

User Manual

2. The next block of G31 is the absolute coordinate programming of one_axis as Fig. 3-14:

X100. 0;

G31 7200.0 F100;

X100. 0 2 f

|

|

|

Input skip |
signal here :
|

|

¢ — .,

Actual motion
______ Motion without skip signal

Fig. 3-14

3. The next block of G31 is the.absolute coordinate programming of two axes shown in Fig. 3-15:
Program: G31'Z200.F100
GO01%X100 Z300

>

100 —
Input skip

signal here

(100, 300)

Actual motion
Motion without skip signal
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b. Signals related to G31
Skip signal:
SKIP: G6.6
Type: input signal
Function: G6.6 ends the skip cutting. l.e. in a block containing G31, the skip signal becoming the
absolute coordinate position of “1” is to be stored in the macro variable (#5011 ~
#5015 separately corresponds to X, Z, Y,4th,5th)
Operation: when the skip signal becomes “1”, CNC executes as follows:
When the block is executing G31, CNC stores the current absolute coordinates of
each axis. CNC stops G31 to execute the next block, the skip signal detects its state
instead of its RISING EDGE. So when the skip signal is “1”, it meets the skip
conditions.

Note: CNC immediately stops the feed axis (without acceleration/deceleration execution), and G31 feedrate
should be as low as possible below 1000 mm/min to get the precise stop position.
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3.10 Workpiece coordinate system G50

Command format: G50 X/U Z/W ;

Command function: define the absolute coordinates of current position and create the
workpiece coordinates system (called floating coordinates system) by
setting the absolute coordinates of current position in the system. After
G50 is executed, the system takes the current position as the program
zero (program reference point), and the system returns to the point after
executing the program zero return. After the workpiece coordinate system
is created, input the coordinate values with the coordinate system in the
absolute coordinates programming until the next workpiece coordinate
system is created again (using G50).

Command specifications:

G50 is non-modal;

X: New absolute coordinates of current position in X direction;

U: Different value between the new absolute coordinates of current position in X direction and

the absolute coordinates before executing commands;

Z: New absolute coordinates of current position in Z direction;

W: Different value between the new absolute coordinates of current position in X direction and

the absolute coordinates before executing commands;
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In G50, when X/U. Z/W are not input, the €ystem does not change current coordinates

position as program zero; (In G50 SXXXXsnot.set program zero)
Example:

o Y-\ Sy =

b 250

¢ 100

(250, 50) Z j

150 .
i 150
<€ --X
1 Pl‘ogram zero
+ . (100, 150)
Before setting coordinate system with G50 After setting coordinate system with G50
Fig.3-16

As Fig.3-16, create the above-mentioned workpiece coordinate system and set (X100 Z150) to
program zero point after executing “G50 X100 Z150”.
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3.11 Workpiece coordinate system G54 ~ G59
Format: G54~ G59

Function: It specifies the current workpiece coordinate system. It is used to select workpiece
coordinate system by specifying workpiece coordinate system G code in program.

Explanation:
1. No instruction parameter.

2. 6 workpiece coordinate systems can be set in the system, any of which can be selected
b by G54~G59 instruction.

G54 - Workpiece coordinate system 1
G55 - Workpiece coordinate system 2
G56 -------mmmmeee- Workpiece coordinate system 3
G57 - Workpiece coordinate system 4
G58 - Workpiece coordinate system 5
G59 - Workpiece coordinate system 6

3. When different workpiece coordinate system is called by block, the axis for move by instruction
will be located in the new workpiece coordinate system; for the coordinate of the axis not move,
It turns to the corresponding coordinate in the.new workpiece coordinate system and the actual

machine position doesn’t change.

Example: The corresponding machine coordinate for G54 coordinate system origin is (20, 20)

The corresponding machine coordinate for G55 coordinate system origin is (30, 30)

When the program is executed by sequence, the absolute coordinate and the machine coordinate

of the end point are shown as follows:
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Workpiece Workpiece Workpiece
A coordinate1 coordinate 2 coordinate 3
(G54) (G55)> (G56)
R\
N
Machine | Workpiece Ty
zero / coordinate
/ system offset
g
/ \4
/ _-~~ Machine
/ o reference point
’ PR

Workpiece
coordinate 4

(G57)>
L »

h

Workpiece
coordinale
(G58)
S
h

Workpiece
coordinate 6

(G59)

—

As shown in Fig. 4-2-8-1, after power-on, the machine returns to machine zero by manual zero return. The

machine coordinate system is set up by machine zero with the machine reference point generating and

workpiece coordinate system to be defined. The corresponding values of offset number parameter P270~

274 in workpiece coordinate system are the.integral offset of the 6 workpiece coordinate system. The 6

workpiece coordinate system origins can be specifiedsby coordinate offset input in MDI mode or set by

number parameter P128 ~ 139,P275~P292. These 6 workpiece coordinate systems are set up by the

distances from machine zero to each coordinate system origin

Example:

N10 G55/G90 G00,X100 Y20;

N20 G56 X80.5 Z25.5;

For the example above, when N10 block is being executed, it rapidly traverses to a position

(X=100, Y=20) in G55 workpiece coordinate system.

When N20 block is being executed, the absolute coordinate value automatically turns to the

coordinate value (X=80.5, Z=25.5) in G55 workpiece coordinate system for rapid positioning.
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3.12 Fixed cycle command

To simplify programming, the system defines G command of single machining cycle with one
block to complete the rapid traverse to position, linear/thread cutting and rapid traverse to return to
the starting point:

G90: axial cutting cycle;

G92: thread cutting cycle;

G94: radial cutting cycle;

G92 will be introduced in section Thread Function.

3.12.1 Axial cutting cycle G90

Command format: G90X/U Z/W_F ; (cylinder cutting)
G90OX/U Z/W _R_F ; (taper cutting)

Command function: From starting point, the cutting cycle of cylindrical surface or taper surface
is completed by radial feeding(X) and axial (Z or X and Z) cutting.

Command specifications:

G90 is modal;

Starting point of cutting: starting position of linear interpolation(cutting feed)

End point of cutting: end position of linear interpelation(cutting feed)

X: X absolute coordinates of cutting end point

U: different value of X absolute coordinate/between end point and starting point of cutting

Z: Z absolute coordinates of cutting end(point

W: different value of Z absolute coordinate between end point and starting point of cutting

R: different value (radius value) of X absolute coordinates between end point and start point of
cutting. When the signs of R is.not the same that of U, R| <| U/2| ; when R =0 or the input is
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default, the cylinder cuttinguis ‘executed as Fig.3-17, otherwise, the cone cutting is executed
as Fig. 3-18; unit:mm.

Cycle process:

@ X rapidly traversesfrom/starting point to cutting starting point;

@ Cutting.feed, (linearninterpolation) from the cutting starting point to cutting end point;

® X executes theutool retraction at feedrate (opposite direction to the above-mentioned @), and
returnito the position which the absolute coordinates and the starting point are the same;

@ Z rapidly traverses to return to the starting point and the cycle is completed.
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----» Rapid traverse
—> Cutting feed
A: Starting point (end point)
> B: Cutting starting point
C: Cutting end point

X axis
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7 axis

X axis

Fig: 3-18
Cutting path: Relative position between cutting end point and starting point with U, W, R, and tool path
of U, W, R with_different signs are shown in Fig. 3-19:

1) U>0, W<0, R>0 2) U<0, W<0, R<0

> >
z z
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3) U>O,W>0,R<0,|R|S|U/2| 4) U<O,W>0,R>0,|R|S|U/2|
> »
Z W - A YA
_ R
| @ 3 @ Ra s
l ! c
) | ® 3
| > U/2 D u/2 o
\ @ i
e __|i DU N y .
i 3
! Q
Q
W : Y]
3
v X ¥ 3,
5
Q@
Fig. 3-19

Example:  Fig. 3-20 rod ®125x110

110 |

A
A

30 00

I
[y

D120 |

|
|
iX axis

Fig. 3-20

Program :*Q0002;

M3 /8300 GO X130 Z3;

G90 X120 Z-110 F200; (A—D, cut ®120)
X110 Z=30; W
X100;

Xa0:

X80;

X70;

X60; )
GO0 X120 Z-30;

G90 X120 Z-44 R-7.5 F150;

Z-56 R-15

7-68 R-22.5 (B—C , 4 times taper cutting )
Z-80 R-30

M30;

; ( A—B, 6 times cutting cycle ®60, increment of 10mm )
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3.12.2 Radial cutting cycle G94

Command format: G94 X/U__ Z/W __ F__; (face cutting)
G944 X/U __Z/W __R_F__; (taper face cutting)
Command function: From starting point, the cutting cycle of cylindrical surface or taper surface

E is completed by axial feeding(Z) and radial (X or X and Z) cutting.
5 Command specifications:
o G94 is modal;
H Starting point of cutting: starting position of linear interpolation (cutting feed). Unit: mm;
9 End point of cutting: end position of linear interpolation (cutting feed). Unit: mm;
«.3 X: X absolute coordinate of end point of cutting.  Unit: mm;
g U: Different value of absolute coordinate from end point to starting point of cutting in X
3 direction .Unit: mm;
g Z: Z absolute coordinates of end point of cutting, Unit: mm;
W: Different value of X absolute coordinate from end point to starting point of.cutting,  Unit:
mm;

R: Different value(R value) of X absolute coordinates from end pointito’ starting point of
cutting. When the sign of R is not the same as that of U, R, |R|<|W/| .
Radial linear cutting is shown in Fig. 3-21, radial taper cutting is as Fig. 3-22. Unit: mm
Cycle process:

@ Z rapidly traverses from starting point to cutting starting'point;

@ Cutting feed (linear interpolation) from the cutting starting point to cutting end point;

(® Z executes the tool retraction at the cutting feedrate (opposite direction to the
above-mentioned (@), and returns to the position which the absolute coordinates and the
starting point are the same;

@ X rapidly traverses to return to the starting point and the cycle is completed.

7 axis

----% Rapid traverse
D X/2 ——3 Cutting feed

CA 3(F) .
2 () i®! U/ A: Starting point (end point)
USSR S ZN . B: Cutting starting point
B 1(R) A C: Cutting end point
> »lat »
X axis [ b W ”
Y I
Fig. 3-21
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Fig. 3-22

Cutting path: Relative position between cutting end point and starting point with U, W,R is shown in

Fig.3-23:
1) U>0 W<0 R<0 2) U<0 W<0 R<0

»-Z »7Z

W

. — >

® :

u2 o @
R @

\ 4 R

(3)U>0 W>0aR<0%( IRIZ| W] ) 4)U<0 W>0 R<0 (|R|s<|W])

= -/ | A
W
< ‘ R

———————— .

@ ®

u/2 @ @
@ @ us2
@
< ©) Y___¥___
%
X
vX W v <

Fig. 3-23
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Example: Fig. 3-24, rod ®125x112

110

-k

30

s E—

E — e —— . —— e —— — — — — — — —
3

® S

— )

O

=

(]

«Q

=

Q

3 v

3 D C

a Fig. 3-24

Program: O0003;
G00 X130 Z5 M3 S1;
G94 X0 Z0 F200 } End face cutting

X120 Z-110 F300; ( Outer cutting 120 )
GO00 X120 20

G94 X108 Z-30 R-10

X96 R-20

X84 R-30 (C—B—A_, cutting ®60 )
X72 R-40

X60 R-50;

M30;

3.12.3 Caution of fixed eycle commands

1) After X(U) , Z(W) ,R are executed in the canned cycle command, their command values are
valid if X(U) , Z(W) ,R are not redefined by executing a new canned cycle commands. The command
values of X(U) ,Z(W);R.are cleared if non-modal G command(00 Group) except for G04 or GOO,
G01, G02, G03/G32 is executed.

2) Pause orsingle block is executed in G90, G94, the single block stops after the tool moves end
point of current path:
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3.13 Multiple cycle commands

Multiple cycle commands of the system includes axial roughing cycle G71, radial roughing cycle
G72, closed cutting cycle G73, finishing cycle G70, axial grooving multiple cycle G74, axial grooving
multiple cycle G75 and multiple thread cutting cycle G76. When the system executes these
commands, it automatically counts the cutting times and the cutting path according to the
programmed path, travels of tool infeed and tool retraction, executes multiple machining cycle (tool
infeed — cutting—retract tool—tool infeed ), automatically completes the roughing, finishing
workpiece and the starting point and the end point of command are the same one.

3.13.1 Axial roughing cycle G71
Command format : G71 U(Ad)R(e)F__ S__ T ;1)

G71 P(ns) Q(nf) U(Au) W(Aw) KO : (2)

N(ns) GO/GT X(U) ..; ~

Command function: G71 is divided into three parts:

(1) 1st blocks for defining the(travels of tool infeed and retract tool, the cutting feedrate, the
spindle speed and the tool function,when roughing;

(2) 2nd blocks for defining theibloek interval, finishing allowance;

(3) 3rd blocks for some continuous finishing path, counting the roughing path without being
executed actually when executing G71.

According to the.finishing path, the finishing allowance, the path of tool infeed and tool retract,
the system automatically counts the path of roughing, the tool cuts the workpiece in paralleling with Z,
and the roughing is) completed by multiple executing the cutting cycle tool infeed—-cutting—tool
retraction. The ‘starting point and the end point are the same one. The command is applied to the
formed roughing of non-formed rod.

Relevant definitions:

Finishing path: The above-mentioned Part 3 of G71(ns ~ nf block)defines the finishing path, and
the starting point of finishing path (starting point of ns block)is the same these of
starting point and end point of G71, called A point; the first block of finishing
path(ns block)is used for X rapid traversing or tool infeed, and the end point of
finishing path is called to B point; the end point of finishing path(end point of nf
block)is called to C point. The finishing path is A—~B—C.

S
c
3
o
—
]
-
o
«Q
-
Q
3
2
=]
«Q




www.CNCmakers.com CNCmakers Limited Turning CNC sttem User Manual

Roughing path: The finishing path is the one after offsetting the finishing allowance(Au,Aw) and
is the path contour formed by executing G71. A, B, C point of finishing path
after offset corresponds separately to A’, B’, C’ point of roughing path, and the
final continuous cutting path of G71 is B'—C’ point.

Ad: It is each travel(unit: mm, radius value) of X tool infeed in roughing, its value:
0.001 CIS_B) /0.0001 CIS_C) ~99.999(unit: mm,radius value) without sign, and the
direction of tool infeed is defined by move direction of ns block. The command value Ad is
reserved after executing U(Ad) and the value of system parameter No.051 is rewritten to
Adx1000(unit: 0.001 mm) . The value of system parameter No.051 is regarded as the travel
of tool infeed when U(Ad) is not input.

e: It is travel(unit: mm, radius value) of X tool retraction in roughing its value: 0~99.999(unit:
mm,radius value) without sign, and the direction of tool retraction is opposite to that of tool
infeed, the command value e is reserved and the value of system parameter No.052 is
rewritten to ex1000(unit: 0.001 mm) after R(e) is executed. The value of system parameter
No.052 is regarded as the travel of tool retraction when R(e) is not input:

ns: Block number of the first block of finishing path.

nf: Block number of the last block of finishing path.

Au: X finishing allowance is +99999.999x least input increment with, sign symbol (diameter). X
coordinate offset of roughing path compared to finishing path, i.e. the different value of X
absolute coordinates between A’and A. The system defaults Au=0 when U(Au) is not input,
i.e. there is no finishing allowance in X direction for,roughing cycle.

Aw: Z finishing allowance is £99999.999x least input'increment with sign symbol (diameter). the Z
coordinate offset of roughing path compared to finishing path, i.e. the different value of Z
absolute coordinate between A’ and A. The system defaults Aw=0 when W(Aw) is not input,
i.e. there is no Z finishing allowance for roughing cycle.

K: When K is not input or is not 1, the system:does not check the program monotonicity except
that the Z value of starting point and end point of the arc or ellipse or parabola or the arc is
more than 180 degree; K=15the system checks the program monotonicity.

F: Feedrate; S: Spindle speed; T: Tool number, tool offset number.
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M, S, T, F: They can be specified in'the first G71 or the second ones or program ns~nf. M, S, T,
F functions of M, S, T, F.blocks are invalid in G71, and they are valid in G70 finishing blocks.
Type | :
1) Execution process: (Fig. 3-25)
X rapidly.traverses to A’ from A point, X travel is Au, and Z travel is Aw;
X moves from A’is Ad( tool infeed), ns block is for tool infeed at rapid traverse speed with GO,
is for tool infeed at feedrate F with G71, and its direction of tool infeed is that of A—B point;
Z executes the cutting feeds to the roughing path, and its direction is the same that of Z
coordinate B—C point;
X, Z execute the tool retraction e (45° straight line) at feedrate, the directions of tool
retraction is opposite to that of too infeed;
Z rapidly retracts at rapid traverse speed to the position which is the same that of Z
coordinate;
After executing X tool infeed (Ad+e)again, the end point of traversing tool is still on the
middle point of straight line between A’ and B’(the tool does not reach or exceed B’), and
after executing the tool infeed (Ad+e)again, execute (3); after executing the tool infeed
(Ad+e)again, the end point of tool traversing reaches B’ point or exceeds the straight line
between A'—B’ point and X executes the tool infeed to B’ point, and then the next step is

©@ ® ® ©® 6
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executed;
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Cutting feed from B’ to C’ point along the roughing path;
Rapid traverse to A from C’ point and the program jumps to the next clock following nf block

after G71 cycle is ended.

1
1

1

1

1

1

1

1

1

Program path 1
1

1

)

S

Fig. 3-25 G71 cycle path

Ad

Ad

Finishing path

Rapid traverse

Cutting feed

A: Starting point(End point)
A’ —B’ —C’<: roughingpath

2) Coordinate offset direction with finishing.allewance:

Au, Aw define the coordinate offset and.cut-in"direction in finishing, and their sign symbol are as
follows Fig. 3-26: B—C for finishing path, B'—C*for roughing path and A is the tool start-up point.
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Notes :

® ns block is only GO0, GO1.

® For the finishing path(ns ~ nf block) , Z dimension must be monotonous change(always
increasing or decreasing)

® ns ~ nf blocks in programming must be followed G71 blocks.

® ns ~ nf blocks are used for counting the roughing path and the blocks are not executed when
G71 is executed. F, S, T commands of ns ~ nf blocks are invalid when G71 is executed, at the
moment, F, S, T commands of G71 blocks are valid. F, S, T of ns ~ nf blocks are valid when
executing ns ~ nf to command G70 finishing cycle;

® In ns ~ nf blocks, there are only G commands: G00, G01, G02, G03, G04;,G96, G97, G98,
G99, G40, G41, G42 and the system cannot call subprograms(M98/M99);

® G96, G97, G98, G99, G40, G41, G42 are invalid when G71 is executed;.and are valid when
G70 is executed;

® \When G71 is executed, the system can stop the automatic run and manual traverse

® \When the system is executing the feed hold or single block, the.program pauses after the
system has executed end point of current path;

® ~d,2u are specified by the same U and different _with or without being specified P, Q
commands;

® G71 cannot be executed in MDI, otherwise, the system alarms;

® There are no the same block number in,ns~nf when compound cycle commands are
executed repetitively in one program;

@ The tool retraction point should be high or low as possible to avoid crashing the workpiece

67
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. Example : Fig. 3-27 ( Type | )

10 20 30 30

¢ 100
& 60
b 40

Starting point (200, 10)

Fig. 3-27

Program: 00004;
GO00 X200 Z10 M3 S800; (Spindle clockwise with 800 r/min)

G71 U2 R1 F200; (Cutting depth each time 4mm, tool retraction 2mm [in
diameter])

G71 P80 Q120 U0.5 W0.2; (roughing a---e, machining allowance: X, 1mm;Z, 2mm)

N80 GO0 X40 S1200; (Positioning)

G01 Z-30 F100; (a—=b)

X60 W-30; (b<5c) —b—c—d—e blocks for finishing path

W-20; (c—d)

N120 X100 W-10; (d—e)

G70 P80 Q120; (a---e blocks for finishing path)

M30; (End of block)
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3.13.2 Radial roughing cycle G72

Command format : G72 W(Ad)R(e)F_ S T ; (1)
G72 P(ns) Q(nf) U(Au) W(Aw) K0/1 (2)
N (ns) .. . .. ;
_(ns) | \
.F;
.S ;

Command function: G72 is divided into three parts:

3
c
3
(1]
—
U
=
o
«Q
=
Q
3
3
=
«Q

(1) 1st blocks for defining the travels of tool infeed and tool retraction, the cutting speed, the

spindle speed and the tool function in roughing;

(20 2nd blocks for defining the block interval, finishing allowance;

(3) 3rd blocks for some continuous finishing path, counting the roughing path without being

executed actually when G72 is executed.

According to the finishing path, the finishing allowance, the path of tool infeed and retract tool,
the system automatically counts the path of roughing, the tool cuts the workpiece in paralleling with Z,
and the roughing is completed by multiple executingithe cutting cycle tool infeed—cutting feed—tool
retraction. The starting point and the end point of G72 are the same one. The command is applied to

the formed roughing of non-formed rod.
Relevant definitions:

Finishing path: the above-mentioned Part (3) of G71(ns ~ nf block)defines the finishing path,
andrthe starting point of finishing path (i.e. starting point of ns block)is the same
these of starting point and end point of G72, called A point; the first block of
finishing path(ns block)is used for Z rapid traversing or cutting feed, and the end
point, of finishing path is called to B point; the end point of finishing path(end

point of nf block)is called to C point. The finishing path is A—B—C.

Roughing path: The finishing path is the one after offsetting the finishing allowance(Au, Aw) and
is the path contour formed by executing G72. A, B, C point of finishing path after
offset corresponds separately to A’, B’, C’ point of roughing path, and the final

continuous cutting path of G72 is B'—C’ point.

Ad: it is Z cutting in roughing, its value: 0.001~99.999(unit: mm) without sign symbol, and the
direction of tool infeed is determined by ns block traverse direction. the specified value Ad
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is reserved and the data value is switched to the corresponding value to save to No.051
after W(Ad) is executed. The value of system parameter No.051 is regarded as the tool
infeed clearance when R(e) is not input.

e: it is Z tool retraction clearance in roughing, its value: 0~99.999(unit: mm) without sign
symbol, and the direction of tool retraction is opposite to that of tool infeed, the specified
value e is reserved and the data value is switched to the corresponding value to save to
No.052 after R(e) is executed. The value of system parameter No.052 is regarded as the
tool retraction clearance when R(e) is not input.

ns: Block number of the first block of finishing path.

nf: Block number of the last block of finishing path.

Au : it is X finishing allowance in roughing, its range: £99999999x|east input increment(X
coordinate offset of roughing contour corresponding to the finishing path, i.e. X absolute
coordinate difference between A’ and A, in diameter with sign symbol).

Aw : it is Z finishing allowance in roughing, its range: £99999999x|east“input increment(Z
coordinate offset of roughing contour corresponding to the finishing path;,i.e. Z absolute
coordinate difference between A’ and A, in diameter with sign_symbol).

F: Cutting feedrate; S: Spindle speed; T: Tool number, tool offset number.

M, S, T, F: They can be specified in the first G72 or the second ones or.program ns ~nf. M, S, T,
F functions of M, S, T, F blocks are invalid in G72, and they are valid in G70 finishing blocks.
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Execution process: Fig. 3-28

®X rapidly traverses to A’ from A point, X'travel is Au, and Z travel is Aw;

@X moves from from A’ is Ad( tool infeed), ns»block is for tool infeed at rapid traverse
speed with GO, is for tool infeed at'G72 feedrate F in G1, and its direction of tool
infeed is that of A—B point;

®X executes the cutting feeds to the roughing path, and its direction is the same that of
X coordinate B—C point;

@®X, Z execute thetool retraction e (45°straight line)at feedrate, the directions of tool
retraction is‘opposite to that of tool infeed ;

®X rapidly retracts at rapid traverse speed to the position which is the same that of Z
coordinate;

®After Z tookinfeed (Ad+e)again is executed, the end point of traversing tool is still on
the middle point of straight line between A'and B’(the tool does not reach or exceed
B’), and after Z executes the tool infeed (Ad+e)again, @ is executed; after the tool
infeed (Ad+e) is executed again, the end point of tool traversing reaches B’ point or
exceeds the straight line between A'—B’ point and Z executes the tool infeed to B’
point, and then the next step is executed;

@Cutting feed from B’ to C’ point along the roughing path;

®Rapidly traverse to A from C’ point and the program jumps to the next clock following
nf block after G71 cycle is completed.
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AU
1
1
:
1 Yy m===-- > Finishing path
! 1
1
' ! L . > Rapid traverse
1 N :
N I
i E ‘I' E _ 5 Cutting feed
1 1 : VI
i A ; ! 1
1
' i ! ! | A: Starting point(End point)
! Ay H ! | A’ —B’ —C’ : roughing path
1 ! 1 ' !
! | ! ! LA
_——el---—-- [ P —— i N - J
B 3 K ! :
< 1 H ! A
B e < > >1
e Ad Ad
Fig. 3-28

Command specifications:

ns ~ nf blocks in programming must be followed G72 blocks.

ns ~ nf blocks are used for counting the roughing/path-and the blocks are not executed when
G72 is executed. F, S, T commands of ns ~ nf blocks arefinvalid when G72 is executed, at the
moment, F, S, T commands of G72 blocks are valid. F, S, T of ns ~nf blocks are valid when
executing ns ~ nf to command G70 finishing cycle;

There are G00, GO1 without the.word X(U).in.ns block, otherwise the system alarms;

The dimensions in X, Z direction. must-be changed monotonously (always increasing or
reducing) for the finishing path;

In ns ~ nf blocks, there areronly G commands: G01, G02, G03, G04, G96, G97, G98, G99,

G40, G41, G42 and the system cannot call subprograms(M98/M99);

G96, G97, G98, G99, G40, G41, G42 are invalid when G72 is executed, and are valid when
G70 is done;

When G72is.executed, the system can stop the automatic run and manual traverse

When the system is executing the feed hold or single block, the program pauses after the
system has executed end point of current path;

ad, awrare specified by the same W and different with or without being specified P, Q
commands;

There are no the same block number in ns~nf when compound cycle commands are
executed repetitively in one program;

G72 cannot be executed in MDI, otherwise, the system alarms;

The tool retraction point should be high or low as possible to avoid crashing the workpiece.
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Coordinate offset direction with finishing allowance:

Au, Aw define the coordinate offset and its direction of cut-in in finishing, and their sign symbol
are as follows Fig. 3-29: B—C for finishing path, B'—C’ for roughing path and A is the tool start-up
point.

<
2 » Z » 7
c
v B’

5 v B a »
® B < A A > B
—
) K\\
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(=] - ,

C C
3 v £ - X
= Auk0, Aw>0 Au<0, Aw<0
Q 7 7

\4

»

C
BK/g/ A A - \B
7 |

v X Au>0, Aw>0 v [ Aud0, Aw<0

Example : Fig. 3-30

& 160

b 80

\4

-

-
-

-

Starting point
176, 10
Y

~
-

P
[ S PR

S e —==—=—=

| I B

| = - ——

—_————

Fig.3-30
Program:
00005;
GO00 X176 210 M03 S500 (Change No.2 tool and execute its compensation, spindle
CW rotation with 500 r/min)
G72 W2.0 R0.5 F300; (Tool infeed 2mm, tool retraction 0.5mm)
G72 P10 Q20 U0.2 W0.1; (Roughing a--d,X roughing allowance 0.2mm and Z 0.1mm)
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N10 GO0 Z-55 S800 ;
GO01 X160 F120;

(Rapid traverse)
(Infeed to a point)
(

X80 W20; Machining a—b) Blocks for finishing path
W15; (Machining b—c)
N20 X40 W20 ; (Machining c—d) <
G70 P050 Q090 M30; (Finishing a—d) g_
3
3.13.3 Closed cutting cycle G73 °
Command format: G73 U(Ai)) W(AkK) R F_ S T ; (1) 3
G73 P(ns)_ Q(nf)  U(Au) W(Aw) ; e) S
N_(ns) . . ... ; )
__(ns) g
....... ; 7 3
. F; a
S; > 3)
N (nf) . .. .. ; J

Command functions: G73 is divided into three parts:

(1) Blocks for defining the travels of tool infeed and'tool retraction, the cutting speed, the spindle

speed and the tool function when roughing;

(2) Blocks for defining the block interval, finishing allowance;

(3) Blocks for some continuous finishing .path, counting the roughing path without being

executed actually when executing G73.

According to the finishing allowance, the travel of tool retraction and the cutting times, the system
automatically counts the travel(of roughing offset, the travel of each tool infeed and the path of
roughing, the path of each“cutting is the offset travel of finishing path, the cutting path
approaches gradually:the:finishing one, and last cutting path is the finishing one according to the
finishing allowance. The starting point and end point of G73 are the same one, and G73 is
applied to roughing for the formed rod. G73 is non-modal and its path is shown in Fig.3-77.

Relevant definitions:

Finishing path: The above-mentioned Part 3 of G73 (ns ~ nf block)defines the finishing path,
and the starting point of finishing path (start point of ns block)is the same these
of starting point and end point of G73, called A point; the end point of the first
block of finishing path(ns block)is called B point; the end point of finishing
path(end point of nf block) is called C point. The finishing path is A—~B—C.

Roughing path: It is one group of offset path of finishing one, and the roughing path times are
the same that of cutting. After the coordinates offset, A, B, C of finishing path
separately corresponds to A,, B, , C, of roughing path(n is the cutting times,
the first cutting path is A4, By, C; and the last one is A4, Bg, Cq4). The
coordinates offset value of the first cutting compared to finishing path is
(Aix2+Au, Aw+Ak) (diameter programming) , the coordinates offset value of
the last cutting compared to finishing path is(Au, Aw) , the coordinates offset
value of each cutting compared to the previous one is as follows:

Ai: It is X tool retraction clearance in roughing, and its range is £99999.999x least input
increment (radius, with sign symbol) , Ai is equal to X coordinate offset value (radius
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value) of A1 point compared to Ad point. The X total cutting travel(radius value) is equal
to |Ai| in roughing, and X cutting direction is opposite to the sign of Ai: Ai > 0, the system
executes X negative cutting in roughing. It is reserved after Ai specified value is
executed and the data is switched to the corresponding value to save to NO.053. The
No0.053 value is regarded as X tool retraction clearance in roughing when U(Ai) is not
input.

Ak: It is Z tool retraction clearance in roughing, and its range is +99999.999x% least input
increment (radius, with sign symbol) , Ak is equal to Z coordinate offset value (radius
value) of A1 point compared to Ad point. Z total cutting travel(radius value) is equal to
|AK| in roughing, and Z cutting direction is opposite to the sign of Ak: Ai> 0, the system
executes Z negative cutting in roughing. It is reserved after Ak specified value is
executed and the data is switched to the corresponding value to save to NO.054. The
No.054 value is regarded as Z tool retraction clearance in roughing when W(AK) is not
input.

d: It is the cutting times 1~9999 (unit: times). R5 means the closed cutting cycle is completed
by 5 times cutting. R (d) is reserved after it is executed and NO.055 value is rewritten to d
(unit: times). No.055 value is regarded as the cutting times/when R(d) is not input. When
the cutting times is 1, the system completes the closed cutting cycle based on 2 times
cutting.

ns: Block number of the first block of finishing path.

nf: Block number of the last block of finishing path:

Au: It is X finishing allowance and its range is(299999.999x least input increment (diameter,
with sign symbol) and is the X coordinate offset of roughing path compared to finishing
path, i.e. the different value of X absolute coordinates of A1 compared to A. Au > 0,it is
the offset of the last X positive roughing=path compared to finishing path. The system
defaults Au=0 when U(Au) is ' not input, i.e. there is no X finishing allowance for
roughing cycle.

Aw: It is Z finishing allowance,and its range is £99999.999x |east input increment (diameter,
with sign symbol).and is\the "X coordinate offset of roughing path compared to finishing
path, i.e. the different value of Z absolute coordinates of As compared to A. Aw > 0,it is
the offset of theulast X positive roughing path compared to finishing path. The system
defaults Aw=0.when W(Aw) is not input, i.e. there is no Z finishing allowance for roughing
cycle.

F: Feedrate; S: Spindle speed; T: Tool number, tool offset number.

M, S, T, F: They can be specified in the first G73 or the second ones or program ns ~nf. M, S,

T, F functions of M, S, T, F blocks are invalid in G73, and they are valid in G70 finishing blocks.
Execution process: (Fig. 3-31)

® A—A+: Rapid traverse;

@ First roughing A;—B1—C; :

A,—B1: Rapid traverse speed in ns block in GO, cutting feedrate specified by G73 in ns block

in G1;

B1—C1: Cutting feed.

(® C1—A,: Rapid traverse.

@ Second roughing A,—B,—C5 :

A,—B,: Rapid traverse speed in ns block in GO, cutting feedrate specified by G73 in ns block

in G1;
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B,—C,: Cutting feed.

® C,—A;: Rapid traverse:

No. n times roughing, A,—B,—C, :

An—Bn: ns Rapid traverse speed in ns block in GO, cutting feedrate specified by G73 in ns
block in G1;

B,—C,: Cutting feed.

Ch—An+1: Rapid traverse;

Last roughing, Aq—B¢—Cqy :

As—Byg: Rapid traverse speed in ns block in GO, cutting feedrate specified by G73 in ns block
in G1;

Bys—Cq: Cutting feed.

Cq—A: Rapid traverse to starting point;
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A: Starting point(End point)
An—Bn—Cn: roughing path

————— Finishing path
----- Rapid traverse

— Cutting feed

Au/2
AitAu/2

AK+Aw ‘

Fig. 3-31 G73 path

Command specifications:

® ns ~nf'blocks in programming must be followed G73 blocks.

@ ns ~ nf blocks are used for counting the roughing path and the blocks are not executed when
G73 is executed. F, S, T commands of ns ~ nf blocks are invalid when G71 is executed, at the
moment, F, S, T commands of G73 blocks are valid. F, S, T of ns ~ nf blocks are valid when
executing ns ~ nf to command G70 finishing cycle.

® There are only GO0, G0O1 in ns block.

® | n ns ~nf blocks, there are only G commands: G00, G01, G02, G03, G04, G96, G97, G98,

G99, G40, G41, G42 and the system cannot call subprograms(M98/M99)
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® G96, G97, G98, G99, G40, G41, G42 are invalid when G73 is executed, and are valid when
G70 is executed.
® \When G73 is executed, the system can stop the automatic run and manual traverse
® \When the system is executing the feed hold or single block, the program pauses after the
system has executed end point of current path.
® 2j, 2u are specified by the same U and Ak, Aw are specified by the same U, and they are
different with or without being specified P,Q commands.
® G73 cannot be executed in MDI, otherwise, the system alarms.
® There are no the same block number in ns~nf when compound cycle commands are
executed repetitively in one program.
@ The tool retraction point should be high or low as possible to avoid crashing the workpiece.
Coordinate offset direction with finishing allowance:
Ai, Ak define the coordinates offset and its direction of roughing; Au, Aw define the coordinate
offset and the cut-in direction in finishing, and their sign symbols are as follows Fig. 3-32: A is tool
start-up point, B—C for workpiece contour, B'—C’ for roughing contour and B’’—C" forfinishing path.
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Example : Fig. 3-33
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Fig.3-33

Program: O0006;
G99 GO0 X200 210 M03 S500; (Specify feedrate per rev and position starting point and

start spindle)
G73 U1.0 W1.0R3; (Xstool retraction with 2mm, Z 1mm)
G73 P14 Q19 U0.5 W0.3 F0.3; (X roughing with 0.5 allowance and Z 0.3mm)
N14 GO0 X80 W-40 ; N
G01 W-20 F0.15 S600 ;
X120 W-10 ;
W-20 ; > Blocks for finishing
G02 X160 W-20,R20;
N19 GO1 X180 W-10; )
G70 P14 Q19.M30; (Finishing)

3.13.4 Finishing cycle G70

Command format: G70 P(ns) Q(nf);

Command function: The tool executes the finishing of workpiece from starting point along with
the finishing path defined by ns ~ nf blocks. After executing G71, G72 or
G73 to roughing, execute G70 to finishing and single cutting of finishing
allowance is completed. The tool returns to starting point and execute the
next block following G70 block after G70 cycle is completed.

ns: Block number of the first block of finishing path.

nf: Block number of the last block of finishing path.

G70 path is defined by programmed one of ns ~ nf blocks. Relationships of relative position

of ns, nf block in G70 ~ G73 blocks are as follows:
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G71/G72/G73 ...... ;
N_(ns) ... ...
........ T
-F
S L Blocks for finishing path
N__(nf)...... /

G70 P(ns) Q(nf) ;

Command specifications:

® ns ~ nf blocks in programming must be followed G70 blocks.

® F, S, Tin ns ~ nf blocks are valid when executing ns ~ nf to command G70 finishing cycle.

® G96, G97, G98, G99, G40, G41, G42 are valid in G70;

® \When G70 is executed, the system can stop the automatic run and manual traverse

® \When the system is executing the feed hold or single block, the program pauses after the
system has executed end point of current path.

e G70 cannot be executed in MDI, otherwise, the system alarms.

® There are no the same block number in ns=nf when compound cycle commands are
executed repetitively in one program.

® The tool retraction point should be high or low asjpossible to avoid crashing the workpiece.

3.13.5 Axial grooving multiple.cycle G74

78

Command format: G74 R(e);

G74 XIU__"ZW __ P(Ai) Q(AK) R(Ad) F__;

Command function:/ Axial (X axis) tool infeed cycle compounds radial discontinuous cutting
cycle: Tool'infeeds from starting point in radial direction( Z), retracts, infeeds again,
and<‘again and“again, and last tool retracts in axial direction, and retracts to the Z
positionyin radial direction, which is called one radial cutting cycle; tool infeeds in axial
direction and execute the next radial cutting cycle; cut to end point of cutting, and
then_return to starting point (starting point and end point are the same one in G74),
which is called one radial grooving compound cycle. Directions of axial tool infeed
and radial tool infeed are defined by relative position between end point X/U Z/W
and starting point of cutting. G74 is used for machining radial loop groove or column
surface by radial discontinuously cutting, breaking stock and stock removal.

Relevant definitions:

Starting point of axial cutting cycle: starting position of axial tool infeed for each axial cutting

cycle, defining with A,(n=1,2,3...... ), Z coordinate of A, is
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the same that of starting point A, the different value of X
coordinate between A, and A,.1 is Ai. The starting point A,
of the first axial cutting cycle is the same as the starting
point A, and the X coordinate of starting point (As ) of the
last axial cutting cycle is the same that of cutting end point.

End point of axial tool infeed: starting position of axial tool infeed for each axial cutting cycle,

defining with B,(n=1,2,3...... ), Z coordinate of By is the same
that of cutting end point, X coordinate of B, is the same that of
An, and the end point (B ) of the last axial tool infeed is the
same that of cutting end point.

End point of radius tool retraction: end position of radius tool infeed (travel of tool infeed is Ad)
after each axial cutting cycle reaches the end point of axial
tool infeed, defining with C,(n=1,2,3...4 ), Z coordinate of
C, is the same that of cutting end point, and the different
value of X coordinate between Cgand A, is'Ad;

End point of axial cutting cycle: end position of axial tool retraction from the end point of
radius tool retraction, defining with=D,(n=1, 2, 3...... ), Z

coordinate of D, is the same that of starting point, X
coordinate of D, is the same that of C,, (the different value
of X coordinate between it and A, is Ad);

Cutting end point: it is defined by X/\U __ Z/W _ ' _47and is defined with B;of the last axial

tool infeed.

R(e) : it is the tool retraction clearance after each axial(Z) tool infeed, and its range is
0~99.999(unit : mm) without sign symbols. The specified value is reserved validly after
R(e) is executed and the data is switched to the corresponding value to save to NO.056.
The NO.056 value is regarded as:the tool retraction clearance when R(e) is not input.

X: X absolute coordinate value of cutting end point B; (unit: mm).

U: Different value of X absolute coordinate between cutting end point B; and starting point.

Z: Z absolute coordinate value of cutting end point B; (unit: mm).

W: Different value of Z absoluteicoordinates between cutting end point B and starting point.

P(Ai) : radial(X), cutting for each axial cutting cycle , range: 0 < Ai< 9999999x least input
increment (diameter value), without sign symbol.

Q(AK) : radial(Z), cutting for each axial cutting cycle, range: 0 < Ak< 9999999x |east input
increment (diameter value), without sign symbol.

R(Ad) : radial«(X) tool retraction after cutting to end point of axial cutting,range:0~99999.999x
least input increment (diameter value) without sign symbol. The radial (X) tool retraction
clearance is 0 when the system defaults the axial cutting end point. The system defaults
the tool retraction is executed in positive direction when X/U and P(Ai)  are omitted.

Execution process: (Fig. 3-34)

@ Axial (Z) cutting feed 2k from the starting point of axial cutting cycle, feed in Z
negative direction when the coordinates of cutting end point is less than that of
starting point in Z direction, otherwise, feed in Z positive direction;

@ Axial (Z) rapid tool retraction e and its direction is opposite to the feed direction of D;

® X executes the cutting feed (Ak+e) again, the end point of cutting feed is still in it
between starting point A, of axial cutting cycle and end point of axial tool infeed, Z
executes the cutting feed (Ak+e)again and execute @); after Z executing the cutting
feed (Ak+e)again, the end point of cutting feed is on B,, or is not on it between A, and
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B, cutting feed to B,, in Z direction and then execute @;

@ Radial(X) rapid tool retraction Ad(radius value) to C, , when X coordinate of Bs
(cutting end point) is less than that of A (starting point), retract tool in X positive,
otherwise, retract tool in X negative direction;

(® Axial(Z axial) rapid retract tool to Dn, No. n axial cutting cycle is completed. If the

<
=) current axial cutting cycle is not the last one, execute ® ; if it is the previous one
c . .
3 before the last axial cutting cycle, execute (7);
® ® Radial(X axial)rapid tool infeed, and it direction is opposite to @ retract tool. If the end
—
o point of tool infeed is still on it between A and As (starting point of last axial cutting
3 cycle) after X executes the tool infeed (Ad+Ai) (radius value) , i.e. D,—A.+1 and
Q@ then execute (D (start the next axial cutting cycle); if X end point of tool infeed is not
o on it between D, and Arafter tool infeed (A d+Ai) (radius value), rapidly traverse to
3 As and execute (D to start the first axial cutting cycle;
5 (@ X rapidly traverse to return to A, and G74 is completed.
«Q
»
Z axis
Cl Dl
B S Wit Pmmmmmmm s mTTT T i
1
Ad| o < Akte Dk
v | Ak —E» — —_e 5 '
L. < Akte |
Y
| o2 W '
Al o N i p2
1 1
: < 4———: A2 u/2 X/2
v ! — — — ! ’
A BZ‘ = ;
|
Ai Cn :
Y Wi ol =" s
1 1
: < 1—: An
v — — - |
Y S— < ¥
Bn H
LY RNS. i o 0<AK <Ak
A Lf | 0<CALT <A
1
i Y
v : ‘—> — ‘—> : AT
H(B[): N : —---» Rapid traverse
< ‘LW >-: E— Cutting feed
VA ' w 1
An:Starting point of axial cutting cycle
v H.n:}.lmd [n_)inl ty! u.\'m‘l I'w:w,] )
Vaxis

n=1,2,3...

Fig. 3-34 G74 path

Command specifications:

@® The cycle movement is executed by Z/W and P(Ak) blocks of G74, and the movement is not
executed if only “G74 R(e) ; ” block is executed;

@® Ad and e are specified by the same address and whether there are Z/W and P(Ak) word or
not in blocks to distinguish them;

@® When G74 is executed, the system can stop the automatic run and manual traverse
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® \When the single block is running, programs dwell after each axial cutting cycle is completed.
® R(Ad) must be omitted in blind hole cutting, and so there is no distance of tool retraction when

the tool cuts to axia

I end point of cutting.

Example : Fig. 3-35

$ 60

Do
(e}

80

. xy

Fig.3-35

Program (suppose that the grooving tool width is 4mm, system least increment is 0.001mm):

00007;
GO0 X40 Z5 M3 S500;
G74 R0.5;

(Start spindle and position to starting point of machining)
(Machining cycle)

G74 X20 260 P3000 Q5000 F50; (Z tool infeed 5mm and tool retraction 0.5mm each time; rapid

M30;

return to starting point (Z5) after cutting feed to end point
(Z-20), X tool/infeed 3mm and cycle the above-mentioned
steps)

(End of program)

3.13.6 Radial grooving multiple.cycle G75

Command format : G75 R(e) ;
G75 X/U__ Z/W__ P(Ai) Q(AK) R(AD) F__;

Command_function:

Relevant definitions:
Starting point of radi

Axial (Z) tool infeed cycle compounds radial discontinuous cutting cycle:
Tool infeeds from starting point in radial direction, retracts, infeeds again,
and again and again, and last tool retracts in axial direction, and retracts to
position in radial direction, which is called one radial cutting cycle; tool
infeeds in axial direction and execute the next radial cutting cycle; cut to
end point of cutting, and then return to starting point (starting point and
end point are the same one in G75), which is called one radial grooving
compound cycle. Directions of axial tool infeed and radial tool infeed are
defined by relative position between end point X(U) Z(W) and starting
point of cutting. G75 is used for machining radial loop groove or column
surface by radial discontinuously cutting, breaking stock and stock
removal.

al cutting cycle: Starting position of axial tool infeed for each radial cutting
cycle, defined by Ay(n=1, 2, 3...... ), X coordinate of A, is
the same that of starting point A, the different value of X
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coordinate between A, and A, is Ak. The starting point
A4 of the first radial cutting cycle is the same as the
starting point A, and Z starting point (As ) of the last axial
cutting cycle is the same that of cutting end point.

End point of radial tool infeed: Starting position of radial tool infeed for each radial cutting
cycle, defined by B, (n=1, 2, 3...... ), X coordinates of B, is
the same that of cutting end point, Z coordinates of B, is the
same that of A,, and the end point (Bs ) of the last radial tool
infeed is the same that of cutting end point.

End point of axial tool retraction: End position of axial tool infeed (travel of tool infeed is Ad)
after each axial cutting cycle reaches the end point of axial
tool infeed, defining with C,(n=1,2,3...... ), X coordinate of
C, is the same that of cutting end point, and the different
value of Z coordinate between C, and Asis Ad;

End point of radial cutting cycle: End position of radial tool retraction from the end point of
axial tool retraction, defined by D,(n=1, 2, 3...... ), X
coordinate of D, is the same that of starting point, Z
coordinates of D, is the same that of C,, (the different value
of Z coordinate between it and A, is Ad);

Cutting end point: It is defined by X/U __ Z/W ___ |, and is defined with B;of the last radial

tool infeed.

R(e) : It is the tool retraction clearance after each radial(X) tool‘infeed, its range is 0~99.999 (unit:
mm, radius value) without sign symbols. The specified value is reserved validly after R(e)
is executed and the data is switched and saved to No.056. NO.056 value is regarded as
the tool retraction clearance when R(e) is not.input.

X: X absolute coordinate value of cutting.end.point B¢ (unit:mm).

U: Different value of X absolute coordinate between cutting end point B; and starting point.

Z: Z absolute coordinate value of cutting'end point B; (unit:mm).

W: Different value of Z absolute coordinate between cutting end point B and starting point A(unit:

mm).
P(Ai) : Radial(X) discontinuous tool infeed of each axial cutting cycle, its range: 0 < Ai< 9999999
x least input.increment ' without sign.

Q(AK) : Axial(Z) discontinuous tool infeed of each radial cutting cycle, its range: 0 < Ak< 9999999x

least input increment without sign symbol.

R(Ad) : Axial (Z).tool retraction clearance after cutting to end point of radial cutting, its range:
0~99999.999x|east input increment without sign symbol.

The system defaults the tool retraction clearance is 0 after the radial cutting end point is
completed when R(Ad) is omitted.

The system defaults it executes the positive tool retraction when Z/W and Q(Ak) are
omitted.
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Fig. 3-36:,G75 path
Execution process: (Fig. 3-36)

D Radial (X) cutting feed Aifrom the starting point of radial cutting cycle, feed in X
negative direction whenithe coordinates of cutting end point is less than that of
starting point inXudirection, otherwise, feed in X positive direction;

(@ Radial(X).rapid toel retraction e and its direction is opposite to the feed direction of (D

@ X executes the cutting feed (Ak+e) again, the end point of cutting feed is still in it
betweenstarting point A, of radial cutting cycle and end point of radial tool infeed, X
executes the cutting feed (Ai+e) again and executes (2); after X cutting feed (Ai+e) is
executed again, the end point of X cutting feed is on B, or is not on it between A, and
B, cutting feed to B, and then executes;

@ Axial(Z) rapid tool retraction Ad(radius value) to C,,, when Z coordinate of B; (cutting
end point) is less than that of A (starting point), retract tool in Z positive, otherwise,
retract tool in Z negative direction;

(5 Radial (Z) rapid retract tool to Dn, No. n radial cutting cycle is completed. The current
radial cutting cycle is not the last one, execute ®; if it is the previous one before the
last radial cutting cycle, execute (0

® Axial(X) rapid tool infeed, and it direction is opposite to @ retract tool. If the end point
of tool infeed is still on it between A and As (starting point of last radial cutting cycle)
after Z tool infeed (A d+AKk) (radius value), i.e. D,—A,+1 and then execute (D (start
the next radial cutting cycle); if the end point of tool infeed is not on it between D,
and A after Z tool infeed (A d+2k), rapidly traverse to As and execute (D to start the
first radial cutting cycle;

(@ Z rapidly traverses to A, and G75 is completed.
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Explanation:

® The cycle movement is executed by X/W and P(Ai) blocks of G75, and the movement is not
executed if only “G75 R(e) ; ” block is executed;

e Ad and e are specified by the same address R and whether there are X(U) and P(Ai) words or
not in blocks to distinguish them;

® \When G75 is executed, the system can stop the automatic run and manual traverse

® \When the system is executing the feed hold or single block, the program pauses after the
system has executed end point of current path;

® R(Ad) must be omitted in grooving, and so there is no tool retraction clearance when the tool
cuts to radial cutting end point.

Example : Fig.3-37

T —
< 50 >
1
1
1
1
1
1
A 1
1
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$ 120 &40 $120 1 z
-t---- ———r—=-—-- --o--t----- >
1
1
1
A 4 1
1
1
1
1
v !
1
20, 7,
*X

Fig. 3-37 /G75 cutting

Program (suppose the grooving tool width is:4mm, the system least increment is 0.001mm):

00008;

G00 X150 Z50 M3 S500; (Start spindle with 500 r/min)

GO0 X125 Z-20; (Position to starting point of machining)
G75 R0.5 F150; (Machining cycle)

G75 X40 Z-50 P6000 Q3000; (X tool infeed 6mm every time, tool retraction 0.5mm,
rapid returning to starting point (X125) after infeeding
to end point (X40), Z tool infeed 3mm and cycle the
above-mentioned steps to continuously run programs)

G0'X150 Z50; (Return to starting point of machining)

M30; (End of program)

3.14 Thread cutting commands

C1000T CNC system can machine many kinds of thread cutting, including metric/inch single, multi
threads, thread with variable lead and tapping cycle. Length and angle of thread run-out can be
changed, multiple cycle thread is machined by single sided to protect tool and improve smooth finish of
its surface. Thread cutting includes: continuous thread cutting G32, thread cutting with variable lead
G34, Z thread cutting G33, Thread cutting cycle G92, Multiple thread cutting cycle G76.

The machine used for thread cutting must be installed with spindle encoder whose pulses are set
by No.070m. Drive ratio between spindle and encoder is set by No.110 and No.111. X or Z traverses
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to start machine after the system receives spindle signal per rev in thread cutting, and so one thread
is machined by multiple roughing, finishing without changing spindle speed.

The system can machine many kinds of thread cutting, such as thread cutting without tool
retraction groove. There is a big error in the thread pitch because there are the acceleration and the
deceleration at the starting and ending of X and Z thread cutting, and so there is length of thread
lead-in and distance of tool retraction at the actual starting and ending of thread cutting.

X, Z traverse speeds are defined by spindle speed instead of cutting feedrate override in thread
cutting when the pitch is defined. The spindle override control is valid in thread cutting. When the
spindle speed is changed, there is error in pitch caused by X and Z acceleration/deceleration, and so
the spindle speed cannot be changed and the spindle cannot be stopped in thread cutting, which will
cause tool and workpiece to be damaged.

3.14.1 Thread cutting with constant lead G32

Command format: G32X/U_ zZW_ F(I)_ J_ K_ Q_

Command function: The path of tool traversing is a straight line from starting point to end point as
Fig.3-84; the longer moving distance from starting point to.end point(X in radius value) is
called as the long axis and another is called as the short axis. In.course of motion, the long
axis traverses one lead when the spindle rotates one revolution, and the short axis and
the long axis execute the linear interpolation. Form one spiral grooving with variable lead
on the surface of workpiece to realize thread cutting with constant lead. Metric pitch and
inch pitch are defined respectively by F, |..Metric or/inch straight, taper, end face thread
and continuous multi-section thread can by machined in G32.

Command specifications:

G32 is modal;

Pitch is defined to moving distance when the spindle rotates one rev(X in radius);

Execute the straight thread cutting when X“coordinates of starting point and end point are the

same one(not input X or U);

Execute the end face thread cutting when Z coordinates of starting point and end point are the

same one(not input Z.or W);

Execute the cutting taper thread when X and Z coordinates of starting point and end point are

different;

Related definitions:

F: Metri¢ pitch is‘'moving distance of long axis when the spindle rotates one rev: 1 mm ~ 500 mm.
After Flis executed, it is valid until F with specified pitch is executed again.

I: Teeth perinch. It is ones per inch(25.4 mm) in long axis, and also is circles of spindle rotation
when the long axis traverses one inch(25.4 mm) :0.06tooth/inch ~ 25400tooth/inch. After | is
executed, it is valid until | with specified pitch is executed again. The metric, inch input both
express the teeth per inch thread.

J: Movement in the short axis in thread run-out, negative sign; if the short axis is X,

its value is specified with the radius; J value is the modal parameter.

K: Length in the long axis in thread run-out. If the long axis is X, its value is in radius without

direction; K is modal parameter.

Q: Initial angle(offset angle)between spindle rotation one rev and starting point of thread cutting:
0~ 360000 (unit: 0.001 degree). Q is non-modal parameter, must be defined every time,
otherwise it is 0°.
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Q rules:
1. lIts initial angle is 0° if Q is not specified;
2. For continuous thread cutting, Q specified by its following thread cutting block except for the

first block is invalid, namely Q is omitted even if it is specified;

3. Multi threads formed by initial angle is not more than 65535;
4. Qunit:0.001°. Q180000 is input in program if it offsets 180° with spindle one-turn; if Q180 or

Q180.0, itis 0.18°.
Difference between long axis and short axis is shown in Fig. 3-38

Z -
y Lz | o
< > Starting point
Z is long axis when Lz2Lx(a<45°)
Lx  Xis long axis when Lx2Lz (a>45°)
Xy End point
Fz
A
A —
9 Z» axi1is K
=i
g 9 . \
- -Curreltl\lty point y Tool path
Y @ o) |
- ‘ _Y
7 W End point of G32 program
v X axis

Fig. 3-38 G32 path

Notes:

86

® There is no thread run-out when J, or J, K are omitted; K=J is the thread run-out value when K
is omitted;

® There is no.threadwrun-out when J=0 or J=0, K=0;

® The thread run-out value J=K when J#0,K=0;

® There is no thread run-out when J=0 or K#0;

e |[f the current block is for thread and the next block is the same, the system does not test the
spindle encoder signal per rev at starting the next block to execute the direct thread cutting,
which function is called as continuous thread machining;

e After the feed hold is executed, the system displays “Pause” and the thread cutting
continuously executes not to stop until the current block is executed completely; if the
continuous thread cutting is executed, the program run pauses after thread cutting blocks are
executed completely;

@ |n Single block, the program stops run after the current block is executed. The program stops
running after all blocks for thread cutting are executed;
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e The thread cutting decelerates to stop when the system resets, emergently stop or its drive
unit alarms.

Example: Pitch: 2mm. 81 = 3mm,02 = 2mm,total cutting depth 2mm divided into two times cut-in.

gl 5
c
70 3
)
% —
950 —7 3
52 e o
. . Q
//é Starting point 3
- 3
ﬁ End point g
;? S
@
X
Fig.3-39
Program:
00009;
GO00 X28 Z3; (First cut-in 1mm)
G32 X51 W-75 F2.0; (First taper cutting)
GO0 X55; (Tool retraction)
W75; (Z returns to thesstartingpoint)
X27; (Second tool.infeed.0.5mm)
G32 X50 W-75 F2.0; (Second taperthread cutting )
GO0 X55; (Tool retraction)
W75 ; (Z returnstorthe starting point)
M30;
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3.14.2 Thread cutting with variable lead G34

Command format : G34 X\U_ zZW__ F(l)_ J_ K _R_ ;

Command function: The motion path of tool is a straight line from starting point of X, Z to end
point specified by the block, the longer moving distance from starting point
to end point(X in radius value) is called as the long axis and another is
called as the short axis. In course of motion, the long axis traverses one
lead when the spindle rotates one rev, the pitch increases or decreases a
specified value per rev and one spiral grooving with variable lead on the
surface of workpiece to realize thread cutting with variable lead. Tool
retraction can be set in thread cutting.

F, | are specified separately to metric, inch pitch. Executing G34 can machine metric or inch
straight, taper, end face thread with variable pitch.

Command specifications:

G34 is modal;

Functions of X/U , Z/W , J, K are the same that of G32;

F: specifying lead, and its range: 0 ~ 500 mm;

I: Inch thread of first pitch from starting point: 0.06 tooth/inch ~ 25400 tooth/inch;

R: Increment or decrement of pitch per rev, R=F1- F2, with direction; F1>F2, pitch decreases

when R is negative; F1<F2, pitch increases when R is positive (as Fig. 3-87);

R: £0.001~£500.000 mm/pitch (metric thread);

+0.060~%25400 tooth/inch (inch thread).

The system alarms when R exceeds thewabove-mentioned range or the pitch exceeds

permissive value or is negative owing to R'increases or decreases.
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«+—— Starting point of

< .2
% E2. _— machining
3 o ot
o
— Fig. 3-40 Variable pitch thread
)
3 Note: Itis the same as that of G32.
% Example: First pitch of starting point: 4mm, increment 0.2mm per rev of spindle.
3
3.
‘3 — 70 W -
»50 Z
52 - v _
. *
- S

Fig. 3-42 Variable pitch thread machining

Program : O0010 ;

G00 X60 Z4 M03 S500;
GO00 X48;

G34 W-78 F3.8 J5 K2 R0.2;
N30 M30;
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3.14.3 Z thread cutting G33

Command format : G33zZ/W __ F(I)_ L__ ;

Command function: Tool path is from starting point to end point and then from end point to
starting point. The tool traverses one pitch when the spindle rotates one rev, the pitch
is consistent with pitch of tool and there is spiral grooving in internal hole of
workpiece and the internal machining can be completed one time.

Command specification: G33 is modal command;

Z/W : When Z or W is not input and starting point and end point of Z axis are the same one, the

thread cutting must not be executed;

F: Thread pitch, and its range is referred to Table 1-4;

I: Teeth per inch thread 0.06 ~ 25400 teeth/inch; its range is referred to Table 1-4.

L:The number ofmulti threads.lts range is 1~99. It is single thread when L issomitted.
Cycle process:
@ Z tool infeed (start spindle before G33 is executed);
(@ MO5 signal outputs after Z reaches the specified end point in programming;
(® Test spindle after completely stopping;
@ Spindle rotation (CW) signal outputs(reverse to the original rotation direction);
® Z executes the tool retracts to starting point;
® MO0S5 signal outputs and the spindle stops;
@ Repeat the steps @ ~ @ if multi threads are machined.

Example: Fig. 3-43 thread M10x1.5
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Program: Fig. 3-43
000145
G00:Z90. X0'MO03; Start spindle
G33 Z50.F1.5; Tap cycle
MO3 Start spindle again
GO00 X60 Z100; Machine continuously
M30

Note 1: Before tapping, define rotation direction of spindle according to tool rotating. The spindle stops
rotation after the tapping is completed and the spindle is started again when machining thread
continuously.

Note 2: G33 is for rigid tapping. The spindle decelerates to stop after its stop signal is valid, at the moment,
Z executes continuously infeeds along with the spindle rotating, and so the actual cutting bottom
hole is deeper than requirement and the length is defined by the spindle speed and its brake in
tapping.

Note 3: Z rapid traverse speed in tapping is defined by spindle speed and pitch is not related to cutting
feedrate override.

Note 4: In Single block to feed hold, the tapping cycle continuously executes not to stop until the tool
returns to starting point when the system displays “Pause”.

Note 5: The thread cutting decelerates to stop when the system resets, emergently stop or its driver alarms.
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3.14.4 Thread cutting cycle G92

Command format: G92 X/U _ZW _F_J K _L; (Metric straight thread cutting cycle)
G2 XU ZW I J K L; (Inch straight thread cutting cycle)
G2 XU _ZW _R_F_J_ K_L; (Metric taper thread cutting cycle)
G2 XU _zZIW _R_|I_J_  K_Lj; (Metrictaper thread cutting cycle)
Command function: Tool infeeds in radial(X) direction and cuts in axial(Z or X, Z) direction from
starting point of cutting to realize straight thread, taper thread cutting cycle with
constant thread pitch. Thread run-out in G92: at the fixed distance from end
point of thread cutting, Z executes thread interpolation and X retracts with
exponential or linear acceleration, and X retracts at rapidly traverse speed after
Z reaches to end point of cutting as Fig. 3-94.
Command specifications:

G92 is modal;

Starting point of cutting: starting position of thread interpolation;

End point of cutting: end position of thread interpolation;

X: X absolute coordinate of end point of cutting, unit:mm;

U: different value of X absolute coordinate from end point to starting point of cutting, unit:mm;

Z: Z absolute coordinate of end point of cutting, unit:mm;

W: Different value of X absolute coordinate from end point to starting point of cutting, unit:mm;

R: Different value(radius value) of X absolute coordinate’from end point to starting point of cutting.

When the sign of R is not the same that of UgR | <| U/2{, unit:mm;
F: Thread lead, its range: 0 < F <500 mm.After F value is executed, it is reserved and can be
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omitted,;

I: Thread teeth per inch, its range: 0.06tooth/inch ~ 25400tooth/inch , it is reserved and it can be
omitted not to input after | specified value is executed;

J: Movement in the short axis(in thread run-out, its range 0~99999.999x% least input increment
without direction ( automatically. define its direction according to starting position of program),
and it is modal parameter. If the,short axis is X, its value is specified by radius;

K: Movement in the long axis in thread run-out, its range: 0~99999.999x |east input increment
without direction (“automatically define its direction according to starting position of program),
and it is modalparameter. If the long axis is X, its value is specified by radius;

L: Multi threads: 1.~ 99 and it is modal parameter. ( The system defaults it is single thread when L
is omitted).
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F A:starting point (End point)
B:starting point of cutting
C:End point of cutting
< ——— % Thread cutting
2 Thread )
S run-out width ————-> Rapid traverse
® >
— 7 axis
E X/2
o 7 )
«Q C @ B
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1
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Fig. 3-44
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Fig. 3-45

The system _can machine one thread with many tool infeed in G92, but cannot do continuous two
thread and end face thread. Definition of thread pitch in G92 is the same that of G32, and a pitch is
defined that it is aimoving distance of long axis(X in radius) when the spindle rotates one rev.

Pitch of taper thread is defined that it is a moving distance of long axis(X in radius). When
absolute value of Z coordinate difference between B point and C point is more than that of X (in
radius), Z is long axis; and vice versa.

Cycle process: straight thread as Fig.3-44 and taper thread as Fig.3-45.
(D X traverses from starting point to cutting starting point;
@ Thread interpolates (linear interpolation) from the cutting starting point to cutting end point;
(@ X retracts the tool at the cutting feedrate (opposite direction to the above-mentioned ), and
return to the position which X absolute coordinate and the starting point are the same;
@ Z rapidly traverses to return to the starting point and the cycle is completed.

92



93

www.CNCmakers.com

Notes :

Chapter 3 G Commands

Length of thread run-out is specified by NeO19 when J, K are omitted;

Length of thread run-out is K in the long direction and is specified by Ne019 when J is
omitted ;

Length of thread run-out is J=K when K is omitted;

There is no thread run-out when J=0 or J=0, K=0;

Length of thread run-out is J=K when J#0,K=0;

There is no thread run-out when J=0,K#0;

After executing the feed hold in thread cutting, the system does not stop cutting until the
thread cutting is completed with Pause on screen;

After executing single block in thread cutting, the program run stops after the system
returns to starting point(one thread cutting cycle is completed);

They are executed as the positive values when J, K negative values are.input;

Thread cutting decelerates to stop when the system resets, emergently stops or its driver
alarms.

Command path: relative position between thread cutting end point and starting point with U, W, R

1) U>0, W<0, R>0

and tool path and thread run-out direction with different U, W, R signs below:

24)7U<0 ,W<0 , R<0

A A TTTTTTTTToDmTmmeo g K 2
U2 g 5 t l -

! @ i

o—x— i vz g ©)

4) U<0,W>0,R>0,|R|=<|U/2|

A
o
>

z < z
l<_> A
P e —— — /\.IJIR
i @ 4 i @ i
o | s o | |
| @ /2 ' | us2
W I : i<___________@_ ________ i v
| K Ij v i
[
- W— X
v

Fig.3-46
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Example : Fig.3-47

30
I<—>
JEN I - --=--» 7 axis
S
= S
3 5
)
—
3 .
o | X axis
"2 D
)
3 Fig.3-47
§_ Program:
Q 00012;
M3 S300 GO X150 250 T0101; (Thread tool)
GO0 X65 Z5; (Rapid traverse)
G92 X58.7 Z-28 F3 J3 K1; (Machine thread with 4 times cutting,'the first tool infeed
1.3mm)
X57.7 ; (The second tool infeed 1mm)
X57,; (The third tooldnfeed 0.7mm)
X56.9; (The fourth tool'infeed 0.1mm)
M30;

3.14.5 Multiple thread cutting cycle G76

Command format: G76 P(m) (r) (a). Q(~dmin)’ R(d);

G76 X/U __ ZIW o R@Y P(k) Q(&d) F() _;

Command function: Machining thread. with specified depth of thread (total cutting depth)is
completedy by multiple roughing and finishing, if the defined angle of
thread is ‘not'Q°, thread run-in path of roughing is from its top to bottom,
and angle of ' neighboring thread teeth is the defined angle of thread. G76
can be used for machining the straight and taper thread with thread
run-out path, which is contributed to thread cutting with single tool edge to
reduce the wear of tool and to improve the precision of machining thread.
But G76 cannot be used for machining the face thread. machining path is
shown in Fig. 3-98:

Relevant definitions:

Starting point(end point): Position before block runs and behind blocks run, defined by A point;

End point of thread(D point): End point of thread cutting defined by X/\U __ Z/W __ .The tool

will not reach the point in cutting if there is the thread run-out path;

Starting point of thread: Its absolute coordinates is the same that of A point and the different

value of X absolute coordinates between C and D is i(thread taper with radius value). The tool

cannot reach C point in cutting when the defined angle of thread is not 0°;

Reference point of thread cutting depth (B point) : Its absolute coordinates is the same that

of A point and the different value of X absolute coordinate between B and C is k(thread taper with

radius value).The cutting depth of thread at B point is 0 which is the reference point used for
counting each thread cutting depth by the system;

Thread cutting depth: It is the cutting depth for each thread cutting cycle. It is the different value
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(radius value, without signs) of X absolute coordinate between B and intersection of reversal
extension line for each thread cutting path and straight line BC. The cutting depth for each

roughing is \IH x ad, nis the current roughing cycle times, 2 d is the thread cutting depth of first

roughing;
Thread cutting amount: Different value between the current thread current depth and the

previous one:(\l——\lﬁ) xad;
End point of tool retraction: It is the end position of radial (X) tool retraction after the thread
cutting in each thread roughing, finishing cycle is completed, defining with E point;
Thread cut-in point: B, (n is the cutting cycle times) is the actual thread cutting starting point in
each thread roughing cycle and finishing cycle, B is the first thread roughing cutting-in point, Bris
the last thread roughing cut-in point, Be is the thread finishing cutting-in point. B, is X, Z
replacement formula corresponding to B.

tqg _ Z replacement a : thread angle ;
2 X replacement

X: X absolute coordinate (unit: mm) of thread end point;

U: Different value (unit: mm) of X absolute coordinate between thread end point and starting point;

Z: Z absolute coordinate (unit: mm) of thread end point;

W: Different value (unit: mm) of Z absolute coordinate between thread end point and starting point;
P(m): Times of thread finishing: 00 ~99 (unit: times). At is valid after m specified value is executed,
and the system parameter Ne057 value is rewritten‘to.m. The value of system parameter Ne057 is
regarded as finishing times when m is not input:tin thread finishing, every feed cutting amount is
equal to the cutting amount d in thread finishing dividing the finishing times m;

P(r): Width of thread run-out 00 ~ 99(unit: 0.1xL,L is'the thread pitch). It is valid after r specified value
is executed and the system parameter.Ne019 value is rewritten to r. The value of system parameter
NeQ19 is the width of thread run-out when r is not input. The thread run-out function can be applied to
thread machining without tool_retraction groove and the width of thread run-out defined by system
parameter Ne019 is validfor G92, G76;

P(a): Angles at taper of neighboring two tooth , range: 00 ~ 99 , unit : deg(®). It is valid after a specified
value is executed and‘the\system parameter Ne058 value is rewritten to a. The system parameter
Ne058 value is.regarded.as angle of thread tooth. The actual angle of thread in defined by tool ones
and so a should be the,same as the tool angle;

2 Q(2 dmin): Minimum cutting travel of thread roughing (unit: 0.001mm(IS-B) or 0.0001 mm(IS-C),

radius value without sign symbols). When (\l——\ln—l) xad< admin, 2dmin is regarded as the

cutting travel of current roughing, i.e. depth of current thread cutting is (‘\ln—l x o d+ 4 dmin) . Setting

Admin is to avoid the too small of roughing amount and too many roughing times caused by the

cutting amount deceleration in thread roughing. After Q(4dmin) is executed, the specified value

~dmin is valid and the system data parameter NO. 059 value is rewritten to 2 dmin (unit: 0.001).

when Q(4 dmin) is not input, the system data parameter NO.059 value is taken as the least cutting
amount;

R(d): It is the cutting amount in thread finishing, range: 00 ~ 99.999 (unit:mm, radius value without

sign symbols), the radius value is equal to X absolute coordinates between cut-in point Be of thread

finishing and Bf of thread roughing. After R(d) is executed, the specified value d is reserved and the

system parameter Ne060 value is rewritten to dx1000(unit: 0.001 mm) . The value of system
parameter Ne060 is regarded as the cutting travel of thread finishing when R(d) is not input;
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R(i): It is thread taper and is the different value of X absolute coordinate between thread starting
point and end point, range: £99999.999x% least input increment (radius value). The system defaults
R(i)=0(straight thread) when R(i) is not input;

P(k): Depth of thread tooth, the total cutting depth of thread, range: 1~ 99999999x least input
increment (radius value without sign symbols). The system alarms when P(k) is not input;

<
% Q(~d): Depth of the 1% thread cutting, range: 1 ~ 99999999x least input increment (radius value
‘BD without sign symbols). The system alarms when Ad is not input;
— F: metric thread lead, its range :0~500mm
o I:thread teeth per inch for inch thread,its range:0.06~25400teeth/per inc
o
Q A
3 7 axis L
3 2 > _- ”’:,
3 I
3 e
Q PP
Y - - A
X/2 i ,—“‘Adl LT
) L al2 - -~
1 [ RN e
' | A:Starting point \(End point)
Y T B:Reference. point of  thread
T cutting depth
! ! ! C:Starting point of  thread cutting
! ! ! D:End point of thread cutting
D b
A1y
LA
1L A
U/2 . -—---> Rapid traverse
' i ! » Thread cutting
v ¢
_L_T_ ________________________ _>___________::2
;ﬁé < ur :\
o Z ) L
y
Fig. 3-
48(a)
Cut-in method as'follows: Fig. 3-
48(b) : Be \
Bf d|
Bn ‘
B2
adyn | K
B1 M
1
ad
v 11

Fig. 3-48(b)
9%



www.CNCmakers.com Chapter 3 G Commands

Pitch is defined to moving distance ( X radius value) of long axis when the spindle rotates one rev.
Z is long when absolute value of coordinate difference between C point and D point in Z direction is

more than that of X direction ( radius value, be equal to absolute value of i); and vice versa
Execution process:

Notes:

@® The tool rapidly traverses to B4, and the thread cutting depth is ~d. The tool only
traverses in X direction when a=0; the tool traverses in X and Z direction and its
direction is the same that of A—D when a#0;

The tool cuts threads paralleling with C—D to the intersection of D—E (r#0: thread
run-out);

The tool rapidly traverses to E point in X direction;

The tool rapidly traverses to A point in Z direction and the single roughing cycle is
completed;

The tool rapidly traverses again to tool infeed to B, ( is the roughing times), the cutting

depth is the bigger value of (JJn x2d) ,(\n-1xad+2dy,)., and execute @ if the
cutting depth is less than(k-d) ; if the cutting depth is more than or equal to(k-d) , the tool
infeeds(k-d) to B, and then execute @& to complete the lastithread roughing;

The tool cuts threads paralleling with C—D to the intersection of D—E (r#0: thread
run-out);

© ®6 ©

X axis rapidly traverses to E point;

Z axis traverses to A point and the thread roughing cycle is completed to execute the
finishing;

After the tool rapidly traverses to B(the cutting depth is k and the cutting travel is d),
execute the thread finishing, at last the tool returns to A point and so the thread finishing
cycle is completed;

If the finishing cycle time is less.than m, execute @ to perform the finishing cycle, the
thread cutting depth is k'and the cutting travel is 0; if the finishing cycle times are equal
to m, G76 compound thread machining cycle is completed.

®Q ©

©

® In thread cutting, execute the feed hold, the system displays Pause after the thread

cutting is,executed completely, and then the program run pauses;

® Execute singletblock in thread cutting, the program run stops after returning to starting
point(one thread cutting cycle is completed);

e The thread,cutting decelerates to stop when the system resets and emergently stop or
theidriver alarms;

® Omit all or some of G76 P(m) (r) (a) Q(2dgyy) R(d) . The omitted address runs
according to setting value of parameters;

® m, r, a used for one command address P are input one time. Program runs according to
setting value of Ne57, 19, 58 when m, r, a are all omitted; Setting value is a when address
P is input with 1 or 2 digits; setting values are r, a when address P is input with 3 or 4
digits;

® The direction of A>C—D—E is defined by signs of UW , and the direction of C—D is
defined by the sign of R(i) . There are four kinds of sign composition of U, W
corresponding to four kinds of machining path as Fig. 3-100.
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Example: Fig. 3-49, thread M68x%6.
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T
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]
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c ]
3 60.64
) Y |
= — Cutting point
o) — -— zooming in
) 62
Q o
m N
3 3.68
3. ' Y
@
Fig.3-49
Program:
00013;
G50 X100 zZ50 M3 S300; (Set workpiece coordinate’ system, start spindle
and specify spindle speed)
GO00 X80 Z10; (Rapid traverse.to starting point of machining)
G76 P020560 Q150 RO.1; (Finishing 2 times, chamfering width 0.5mm, tool

angle 60°, min. cutting depth 0.15, finishing
allowance,0.1)
G76 X60.64 Z-62 P3680 Q1800 E6; " (Tooth height 3.68, the first cutting depth 1.8)
GO00 X100 Z50 ; (Return to starting point of program)
M30; (End of program)

3.15 Constant surface 'speed control G96, constant rotational
speed control G97

The detailed is referred to.Chapter 2.2.3.

3.16 Feedrate per minute G98, feedrate per rev G99

Command format: G98 F_; (the leading zero can be omitted, feed rate per minute is specified)

Command function: cutting feed rate is specified as mm/min, G98 is the modal G command.
G98 cannot be input if the current command is G98 modal.

Command format: G99 F_; (its range is referred to Table 1-4, the leading zero can be omitted)

Command function: Cutting feed rate is specified as mm/min, G99 is the modal G command.
G99 input may be omitted if current state is G99. The actual cutting
feedrate is gotten by multiplying the F command value (mm/r) to the
current spindle speed(r/min). If the spindle speed varies, the actual
feedrate changes too. If the spindle cutting feed amount per rev is
specified by G99 F__ |, the even cutting texture on the surface of
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workpiece will be gotten. In G99 state, a spindle encoder should be fixed
on the machine tool to machine the workpiece.
G98, G99 are the modal G commands in the same group and only one is valid. G98 is the initial state
G command and the system defaults G98 is valid when the system turns on.
Reduction formula of feed between per rev and per min:
Fm=FxS
Fm: feed per min (mm/min) ;
F.: feed per rev (mm/r) ; S:
spindle speed (r/min) .
After the system turns on, the feedrate is ones set by Ne076 and F value is reserved after F is
executed. The feed rate is 0 after FO is executed. F value is reserved when the system resets and
emergently stops. The feedrate override is reserved when the system is turned off.

Note: In G99 modal, there is the uneven cutting feed rate when the spindle speed is lower than 1 r/min; there
is the follow error in the actual cutting feed rate when there is the swing in the spindle speed. To gain
the high machining quality, it is recommended that the selected spindle speed should be not lower than
min. speed of spindle servo or converter.
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Related parameters:

System parameter No.027: the upper limit value of cutting feedrate(they are the same in X, Z
direction, diameter/min in X direction);

System parameter No.029: exponential function for time constant of acceleration/deceleration
when cutting feed and ‘manual feed;

System parameter No.030: initial (ultimate) speed of acceleration/deceleration in exponential
function when_cutting feed and manual feed.

3.17 Macro commands

C1000T provides the macro command which is similar to the high language, and can realize the
variable assignment, and subtract operation,logic decision and conditional jump by user macro
command, contributed to compiling part.program for special workpiece, reduce the fussy counting
and simplify the user program.

3.17.1 MACRO variables

® Presentation.of macro variables
Present with “#” + macro variables number.;
Format: # i(i=100,102,103,...... );
Example: #105, #109, #125.

@® \Variable Type
The variable is divided into four types according to the variable number:
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Number NO. | Variable type Function

#0 Null variable | The variable is null and is not valued.
The local variable is used to store data in the macro program,
such as result. When the system is turned off, the local variable is

#1~#50 Local variabl
E ocal variable initialized to be null. When the macro program is called, the
5 argument values to the local.
® #100~#199 The share variable has the same meaning in the different macro
: 4500~#999 Share variable | program. When the system is turned off, the variable #100~#199
3 is initialized to be null, #500~#999 is saved and is not lost.
% #1000~#5235 Syétem System variable
3 variable
3.
S
@

@® Macro variables reference
1. Macro variables can replace command values
Format: < Address > +“#i” or < Address > +* - #I”. It shows the system takes variable value

or negative value of variable value as address value.
Example: F#103...when #103=15, its function is the same that of F15;
Z-#110...when #110=250, its function is the same that of Z-250;

Note 1: The address O, G and N cannot refer macro variables. For example, O#100 , G#101 ,N#120 are illegal;

Note 2: If macro variables values exceed the maximum rang of command values, they cannot be used. For
example: #130 = 120, M#130 exceeds the maximum command value.

®  Null variable
When the variable value is not defined,, it is null, the variable #0 is always null and only is read
instead of writing.
a. Reference
When an undefined variable (null'variable) is referred, the address is ignored.

#1=<null> #1=0
GO00 X100.Z#1is equal to GO0 X100 | GO0 X100 Z#1 is equal to GOO X100 Z0
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@ Variable display

MACRO 08899 NBBBa °<
NO. DATA NO. DATA NO. DATA =
1608 123.123 118 128 3
~101 FIIIIIIN 111 2.881 121 128 ®
182 112 122 —
163 113 123 T
164 a 114 4.882 124 3
185 115 125 (]
166 116 126 o
187 117 127 3
168 118 1888 128 3
189 1 119 129 =1
[No. 100 «Q
| MDI S888A TA181
(1) In macro window, the variable being displayed to the null. means it is null, i.e. it is not

defined.

(2) The share variable (#100~#199, #500~#999) values are displayed in the macro variable
window, and is also displayed the window, the data is input directly to value the share
variable.

(3) The local variable (#1~#50) and the system variable values are not displayed. Some
local variable or system variable value is displayed by assigned with the share variable.
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® System variable
( 1)Interface signal: CNC only executes G and F signals. Whether there are 1/O to correspond

to it is defined by PLC.
< Variable No. Function
% #1000~#1015 Correspond G54.0~G54.7, G55.0~G55.7 signal states
g #1032 Correspond G54, G55 signal states
— #1100~#1115 Correspond F54.0~G54.7, F55.0~F55.7 signal states
L) #1132 Correspond F54, F55 signal states
‘g #1133 Correspond F56, F57, F58, F59 signal states
o
g (2) Tool compensation system variable:
5 Offset compensation value
il [Compensation Wear compensation value
No. X z Y radius X VA v radius
1 #1500 | #1600 | #1700 #1800 #1900 #2000 #2100 #2200
32 #1531 #1631 #1731 #1831 #1931 #2031 #2131 #2231
(3) System modal information variable
Var:;z-ble Function
G00, G01, G02, G03, G32, G33, G34, G80,
#4001 G84, G88, G0, G992, G94 No. 1 group
#4002 G96, G97 No. 2 group
#4003 G98, G99 No. 3 group
#4005 G54,G55,G56,G57,G58,G59 No. 5 group
#4006 G20, G21 No. 6 group
#407 G40,G41,G42 No. 7 group
#4016 G17,G18,G19 No. 16 group
#4120 F command
#4121 M command
#4122 Serial No.
#4123 Program No.
#4119 S command
#4120 T command
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(4) system variable of coordinate position information:

Tool
Coordinat
Variable No. Position signal oorcinate compensation | Read in running
system
value
End point of Workpiece
#5001~#5005 blr;ck coordinate Not including Possible
system
Machine
#5006~#5010 | Current position coordinate
(Machine coor.) system
y i Including impossible
Workpiece
#5011~#5015 | Current position coordinate
(Abs. coordinate system

Note:

The position listed in the above table separately corresponds orderly to X, Y, Z, 4", 5" axis. For example:

#5001 meanings to be X position information, #5002 meanings to be Y position information, #5003
meanings to be Z position information and #5004 meanings to 4™ position information and #5005
meanings to 5™ position information.

(5) Workpiece zero offset value and Workpiece coordinate system:

Basic offset value:

G54
G54
G55:
G56:
G57:
G58:
G59:

#5201 ~ #5205
#5206 ~ #5210
#5211 ~ #5215
#5216 ~ #5220
#5221 ~ #5225
#5226 ~ #5230
#5231 ~ #5235

Local variable
@® The relation of adress and localvariable:

Variable adress|Local, variable|Variable adress|Local variable |Variable adress|Local variable

A #1 E #8 U #21
B #2 #9 \Y #22
C #3 M #13 \W #23
I #4 Q #17 X #24
J #5 R #18 Y #25
K #6 S #19 Z #26
D #7 T #20
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3.17.2 Operation and jump command G65

Command format:
G65 Hm P#i
m: operation or jump command

Q#]j

R# k;

E # |- macro variables name for storing values.
5 # j: macro variables name 1 for operation, can be constant.
® # k: macro variables name 2 for operation, can be constant.
: Command significance: #i=# O#Kk
-
‘g Operation sign specified by Hm
5 Example: P#100 Q#101 R#102.....#100 = #101 O #102;
3 P#100 Q#101 R15....#100 = #101 O 15;
‘3 P#100 Q-100 R#102.....#100 = -100 O #102;
Note: Macro variable name has no “#” when it is presented directly with constant:
Macro command list
Command format Functions Definitions
G65 HO1 P#i Q#j Assignment #i=#j assignvalue ofjtoi
G65 HO2 P#i Q#j R#kK; Decimal add operation #Hi=#|+#K
G65 HO3 P#i Q#j R#k; Decimal subtract operation #i=#-#k
G65 HO4 P#i Q#tj R#kK; Decimal multiplication operation, | #i'=# jx# k
G65 HO5 P#i Q#j R#k; Decimal division operation #Hi=#j+#k
G65 H11 P#i Q#j R#k; Binary addition #i=#jOR#k
G65 H12 P#i Q#j R#kK; Binary multiplication(operation) #i=#jAND #Kk
G65 H13 P#i Q#j R#k; Binary exclusive or #i=#jXOR#k
G65 H21 P#i Q#; Decimal square root #i= 1I#j
G65 H22 P#i Q#j; Decimal absolute value #i=|#]j|
G65 H23 P#i Q#j REK; Decimalkremainder Remainder of # i = (#j+# k)
G65 H24 P#i Q#j; Decimal,into,binary #i=BIN#]j)
G65 H25 P#i Q#j; Binary into'decimal #i=DEC#]j)
G65 H26 P#i Q# RIK: Decimtal multiplication/division | #i = # ix# j+# k
operation

G65 H27 P#i Q#j R#k;

Compound square root

#i= | # )7 +#k’

G65 H31 P#i Q#j R#K; Sine #i=#jxsin# k)
G65 H32 P#i Q#j R#kK; Cosine #i=#jxcos(# k)
G65 H33 P#i Q#j R#k; Tangent #i=# jxtan(# k)

G65 H34 P#i Q#j R#k;

Arc tangent

#i=ATAN(# ]/ #K)

G65 H80 Pn;

Unconditional jump

Jump to block n

G65 H81 Pn Q#j R#k;

Conditional jump 1

Jump to block n if # j = # k,otherwise
the system executes in order

G65 H82 Pn Q#j Rk;

Conditional jump 2

Jump to block n if # j # # k, otherwise
the system executes in order

G65 H83 Pn Q# R#k;

Conditional jump 3

# K,
otherwise the system executes in
order

Jump to block n if # j >
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Command format Functions Definitions

G65 H84 Pn Q#j R#Kk; Conditional jump 4 otherwise the system executes in

Jump to block n if # j < # Kk,

order

G65 H85 Pn Q#j R#k; Conditional jump 5

Jump to block n if # j = # k, otherwise
the system executes in order

G65 H86 Pn Q#j R#k; Conditional jump 6

Jump to block n if # j <# k, otherwise
the system executes in order

G65 H99 Pn; P/S alarm (500+n) alarms

105

1 Operation commands

1) Assignment of macro variables: # 1 =# J

G65 HO1 P#l Q#J

(Example) G65 HO1 P# 101 Q1005; (#101 = 1005)

G65 HO1 P#101 Q#110; (#101 = #110)
G65 HO1 P#101 Q-#102; (#101 = -#102)

2) Decimal add operation: # | = # J+# K

G65 H02 P#l Q#J R#K

(Example) G65 H02 P#101 Q#102 R15; (#101 = #102+15)
3) Decimal subtract operation: # 1= #J - #K

G65 HO3 P#l Q#J R# K

(Example) G65 HO3 P#101 Q#102 R#103; (#101 =#102 - #103)
4) Decimal multiplication operation: # | =# Jx# K

G65 H04 P#l Q#J R#K

(Example) G65 H04 P#101 Q#102 R#103; (#101 = #102x#103)
5) Decimal division operation.:#1= # J+# K

G65 HO5 P#l Q#J R#K

(Example) G65 HOSP#101 Q#102 R#103; (#101 = #102+#103)
6) Binary logic add(or) : #1 =# J.OR. # K

G65 H11.P#| Q#J R#K

(Example) G65H11/P#101 Q#102 R#103; (#101 = #102.0R. #103)
7) Binaryslogic multiply(and) : # 1 = # J AND. # K

G65 H12 P#l Q#J R#K

(Example ) G65 H12 P# 201 Q#102 R#103; (#101 = #102.AND.#103)
8) Binary executive or: # | = # J XOR. #K

G65 H13 P#l Q#J R#K

(Example) G65 H13 P#101 Q#102 R#103; (#101 = #102.XOR. #103)

9) Decimal square root: # | = A 3]

S
c
3
o
—
]
-
o
«Q
-
Q
3
2
=]
«Q

G65 H21 P#1 Q#J

(Example) G65 H21 P#101 Q#102 ; (#101=J#102)
10) Decimal absolute value: #1 = | # J |

G65 H22 P#l Q#J

(Example) G65 H22 P#101 Q#102 ; (#101 = | #102|)

11) Decimal remainder: # | = # J - TRUNC(#J/#K)x# K,TRUNC: omit decimal fraction
G65 H23 P#l Q#J R#K
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(Example) G65 H23 P#101 Q#102 R#103;

12) Decimal converting into binary: # | = BIN (# J)

G65 H24 P#l Q#J
(Example) G65 H24 P#101 Q#102 ;

G65 H25 P#l Q#J
(Example) G65 H25 P#101 Q#102 ;

G65 H26 P#l Q#J R# k
(Example) G65 H26 P#101 Q#102 R#103;

15) Compound square root: # | = |#J2 +#K>
G65 H27 P#l Q#J R#K

S
c
3
1]
—
U
=
o
(o]
-
Q
3
3
=]
(o]

(Example) G65 H27 P#101 Q#102 R#103;
16) Sine: # | = # J*SIN(# K) (Unit: %o)
G65 H31 P#l Q#J R#K
(Example) G65 H31 P#101 Q#102 R#103;
17) Cosine: # | = # JsCOS(# K) (Unit: %o)
G65 H32 P#l Q#J R# k
(Example) G65 H32 P#1Q#102 R#103;
18) Tangent: # | = # J° TAM(# K) (Unit: %o)
G65 H33 P#l Q#J R# K
(Example) G65 H33 P#101 Q#102 R#103;
19) Cosine: # | = ATAN(# J /# K) (Unit: %o)
G65 H34 P#l Q#J R# k
(Example) G65 H34 P#101 Q#102 R#103;
2 Jump commands
1) Unconditional jump
G65 H80 Pn; n: Block.number
(Example) G65 H80 P120; (jump to N120)
2) Conditional jump 1 #J.EQ#K (=)
G65 H81 Pn Q#J R#K;

(#101 = #102- TRUNC (#102/#103)x#103

#101 = BIN(#102) )

13) Binary converting into decimal: # | = BCD (# J)

#101 = BCD(#102) )

14) Decimal multiplication/division operation: # | =(# Ix# J) +# K

(#101 =(# 101x# 102) +#103)

I_LL1 NnA2 1 u1nn2
(#101 =1 )

#101 = #102SIN(#103Y)
(#101/=#102-COS(#103) )
#101 = #102-TAM(#103) )

(#101 =ATAN(#102/#103) )

n: Block number

(Example) G65 H81 P1000 Q#101 R#102;

The program,jumps N1000 when # 101=#102 and executes in order when #101 ##102.

3) Conditional jump 2 #J.NE.#K ( #)
G65 H82 Pn Q#J R# K;
(Example) G65 H82 P1000 Q#101 R#102;

n: Block number

The program jumps N1000 when # 101 # #102 and executes in order when #101 = #102.

4) Conditional jump 3 #J.GTH#K ( > )

G65 H83 Pn Q#J R# K; __n: Block number

(Example) G65 H83 P1000 Q#101 R#102;

The program jumps N1000 when # 101 > #202 and executes in order when #101 <
#102.
5) Conditional jump 4 #JLTH#K ( < =)

G65 H84 Pn Q#J R# K; __n: Block number
(Example) G65 H84 P1000 Q#101 R#102;
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Note

3.17.3 Program example with macro command

follo

Local
variable

107

The program jumps N1000 when # 101 <#102 and executes in order when #101=>#102.
6) Conditional jump 5 #J.GE#K ()

G65 H85 Pn Q#J R# K; __n: Block number
(Example) G65 H85 P1000 Q#101 R#102;

The program jumps N1000 when # 101 < #1 and executes in order when #101 < #102.

7) Conditional jump 6 #J.LE#K (<)
G65 H86 Pn Q#J R# K; __ n: Block number
(Example) G65 H86 P1000 Q#101 R#102;

8) P/S alarm
G65 H99 Pi;

i: alarm number +500

(Example) G65 H99 P15;

P/S alarm 515.
: Block number can be specified by variables. Such as: G65 H81 P#100 Q#101 R#102;
The program jumps to block that its block number is specified by #100.

Differences between user macro program call (G65, G66) and subprogram call (M98) are as

WS!

1. G65 can specify the argument data and send them‘to macro program and M98 has no such

function.

Chapter 3 G Commands

2. G65 can change the level of local variable and M98 has no such function.

3. G65 only follows N and only P or H follows them.

z Non-modal call (G65)
Command format: G65 P_ L <argument>_;

Macro program specified.by P.is called, the argument(data) is send to the user macro

program body.
Command explanation:
P —— called'macro program number
L — called times (it is 1 when it is omitted, it can be the repetitive times from 1 to
9999)
<argument>.__ data sent to macro program is valued with the corresponding local

variable.
Nest call:.G65 call has four-level nest.

Main program

macro program (1%t level) macro program (2" level) macro program (3 level) macro program (4" level)

S

e

&

i

<

e

(0 level)

#01

#33

(1st level)

#01

#33

(2nd level)

#01

#33

(3rd level)

#01

#33

(4th level)

3
c
3
(1]
—
U
=
o
«Q
=
Q
3
3
=
«Q

#01

#33
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Specifying argument:
use the letter besides G, L, O, N, P, and each is only specified one time, and the last
which is specified many times is valid.

Argument address and corresponding variable No. table in method 1

°< Address | Variable No. Address | Variable No. Address | Variable No. E
g A #1 | #4 T #20 S
o B #2 J #5 U #21 o®
H C #3 K #6 Vv #22 —
3 D #7 M #13 W #23 3
Q E #8 Q #17 X #24 Q
g F #9 R #18 Y #25 S
3 H #11 S #19 Z #26 3,
3 =]
Q Q

Note: The addresses which are not needed to specify can be omitted, the corresponding local variable
of the omitted address is valued by <null>.

3.18 Metric/Inch Switch

3.18.1 Functional summary

CNC input, output separately has two kinds.of unit: metric unit , mm; inch unit, inch.

The corresponding state parameter related tosmetric, inch in C1000T CNC: No0O01 # O(INI) :
input incremental unit selection
0 : metric input (G21) 1 : inch input (G20)

The parameter completely corresponds to'G20/G21. i.e. the parameter changes along when
G20/G21 is being executed; G20/G21'modal correspondingly changes when the parameter is
changed.

No003 # 0(OIM) : when the metric/inch input mode is switched, whether the tool compensation

value and wear value is automatically switched:
0: do.not automatically switch(only move one-bit decimal point )
1 :"automatically switch

No004 # 0(SCW) : metric machine, inch machine selection (least output increment selection)

0 : metric machine output (0.001mm)
1 : inch machine output (0.0001inch)
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3.18.2 Function command G20/G21

Command format: G20; (inch input)
G21; (mm input)
G command must be in the beginning of the program, and is specified by the single block.
Warning: must not switch G20/G21 in program being executed; the system is turned on again after
G20/G21 is executed.

3.18.3 Notes

(1) No.001 # 0(INI) input increment unit change
@ . 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.45~N0O.48, NO.56, NO.59, NO.60, NO.114~ NO.116,
NO.120~ NO.131, NO.139, No0.140, 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.45 setting value is 100m, it means to be 01mm in the metric input system (G21), and
it means 0.1inch in the inch input system (G20).

@ . The machine coordinates will automatically,switch, after the input increment unit change is
switched:
(2) No.004 # 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:
@ . Speed parameter:
Metric machine:xmm/min
Inch.machine;: 0.1 inch/min
Example: when the speed is set to 3800, the metric machine is 3800 mm/min and the
inchymachine is 380 inch/min.
Speed parameters: No.22, No.23, No.27, No.28~No.31, No.32, No.33, No.41, No.107,
No0.113,N0.134;

@ . 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
inch.
Position parameters: No.34, No.35, No.37~No0.40, No.45~No0.48,
No0.102~No0.104,No0.136~No0.138 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 I1S-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 compénsation is needed in
machining to improve the part precision.

A
Ve

Fig. 4-1 Tool

B tool compensation is defined that a workpiece contour path is offset one tool nose radius,
which cause there is excessive cutting at an intersection of two programs because of executing
motion path of next after completing the previous block.

To avoid the above-mentioned ongs, the system/uses C tool compensation method (namely, tool
nose radius compensation). The system will.read the next block instead of executing it immediately
after reading a block in C tool compensation method, and count corresponding motion path according
to intersection of blocks. Contour can’be compensated precisely because reading two blocks are
pretreated as Fig.4-2.

Tool nose center path without C compensation

Workpiece
Tool nose center path with C compensation

Tool path with imaginary
tool nose and C

compensation Tool nose

1.

Fig. 4-2 Tool nose center path
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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.

c

3

®

—

-

o

Q

o A

3

3_ Starting point

3 Starting point

(o]
Fig. 4-3 Programming with tool nose Fig. 4-4 Programming with imaginary tool nose
Tool nose path is the same as programming Finishing when,using tool nose radius
path without using tool nose radius compensation compensation

Tool nose
center path Start

Tool nose

B center path compensation
Programmed path
Programmed path
Tool nose path is the same as programming Finishing when using tool
path without using tool nose radius compensation nose radius compensation

Fig. 4-5 “Tool path in tool nose center programming

Imaginary tool
nose;path

Imaginary  tool

I | nose path

~ Start compensation

Programmed path Programmed path

Fig. 4-6 Tool path in imaginary tool nose programming

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
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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

nose center and starting point for TO and T9 are shown in Fig. 4-9. °<
c

X axis %

—

Rear tool post coordinate system | g
«Q

| Z axis )

3

3,

B =1
- > Q

Imaginary tool
nose No.l

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

G

Imaginary tool
nose No. 8

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

7 axis

X axis

N

Imaginary tool
nose No. 1

| . /
.
/
A g

N

Imaginary tool
nose No.2

~

Imaginary tool

Imaginary tool

nose No.3 nose No.4
- ‘\7‘ ) S m
Imaginary teol
nose. NowS
Imaginary tool
nose No.6

Imagiiﬁéry tool
nose No.7

Imaginary tool
nose No.8

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

— 5
c
Fig. 4-9 Tool nose center on starting point 3
o®
4.1.3 Compensation value setting :
-
Preset imaginary tool nose number and tool nose radius value for each tool before executing 3
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. g
Table 4-1 CNC tool nose radius compensation value display window 3
number X Y4 R

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 TO and T3 tool nose points are selected to toolsetting in
rear tool post coordinatessystem;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 noese(tool nose direction of T3).
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Define distance from standard point

Define distance from standard point to g
to tool nose for compensation value

center of tool nose for compensation value

A A
OFX X
X tool compensation OFX
g X tool compensation
c
3 / , /
® - e
— »i »
3 OFZ OFZ
8 Z tool compensation Z tool compensation
o
3
3,
=]
«Q

&

Starting point on center of tool nose Starting point on.imaginary tool nose

Fig. 4-10 Tool offset value of tool post center as benchmark

4.1.4 Command format

G40
G00 Xz T_ ;
G41
GO01
G42
[commands Function specifications Remark
G40 Cancel the tooknose radius compensation

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

See Fig.4-11
and 4-12

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.
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X
—
7
<
o
Tool c
3
G42:Tool is right to G41:Tool is left to ®
workpiece from its workpiece fiom its =
— . . -—
movement direction movement direction 3
o
«Q
=
Q
3
Workpiece g
=]
«Q
X axis X axis

NN RN
N
23
LI
N
23

S\

i B E : :*)541
G42 G41

S\

Fig. 4=11 ““Compensation direction of rear coordinate system
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_—
Z
X
Tool
G41:Tool is right to G42:Tool is left to
workpiece from its workpiece from its
movement direction movement direction

Workpiece

G4L G42
e . e
f /\JD G41 Z :*) G42
- %0 - e o
] =
—é __________ D - Z axis _g '''''''''' e T Z axis
. z
Z f‘” = Z )
= Z
Z e =0 ?
G41 G42
| X axis FX axis
Fig. 4-12 Compensation direction of front coordinate system
4.1.6 Notes
z 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.
7z 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.
z  The system cannot create and cancel tool nose radius compensation.
z Tool nose radius R is without negative value, otherwise there is a mistake running path.
=z Tool nose radius compensation is created and cancelled in GO0 or GO1 instead of G02 or G03,
otherwise, the system alarms.
z  The system cancels the tool nose radius compensation mode when pressing key.
z G40 must be specified to cancel offset mode before the program is ended, otherwise the tool
path offsets one tool nose radius.
z  The system executes the tool nose radius compensation in main program and subprogram but
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must cancel it before calling subprogram and then create it again in the subprogram.
z The system does not execute the tool nose radius compensation in G71, G72, G73, G74, G75,

G76 and cancel it temporarily.
z 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.

&

3
c
3
(1]
—
U
=
o
«Q
=
Q
3
3
=
«Q

— ] —— ;>1 | |

4

X

Fig. 4413

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

Set the tool nese radius\R and imaginary tool nose direction in “TOOL OFFSET&WEAR”

window as following:

Table 4-3 N\ T\

% : e

007

008
Program:
G00 X100 zZ50 M3 T0101 S600; (Position, start spindle, tool change and execute
tool compensation)
G42 GO0 X0 Z3; (Set tool nose radius compensation)
GO01 Z0 F300; (Start cutting)
X16;
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Z-14 F200;

G02 X28 W-6 RG;

G01 W-7;

X32;

Z-35;

G40 GO0 X90 Z40; (Cancel tool nose radius compensation)
GO00 X100 zZ50 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°.

S
c
3
1]
—
U
=
o
«Q
-
Q
3
3
=]
(o]

Workpiece side

3

Inner

Programmed path 7

a =180° 2

Programmed path

oo —— T

Workpiece side

0
0° = a<I180° ////////

4.2.2 Tool traversing when starting tool

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——Ilinear; C——circular.
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(a) Tool traversing inside along corner(a2180°)
1) linear —linear 2 ) Linear —circular

a Program path

Program path

Tool nose center path

<
o
c
3
(1]
—
U
=
o
Q
Tool nose center path Q
3
3,
=
«Q

Fig.4-14a Linear —linear(starting tool inside)  Fig. 4-14b Linear —circular_( starting tool inside )

(b) Tool traversing inside along corner(180° > a290°)

1) linear —linear 2) linear —circular

Program path

Program path

S Tool nose center path

Tool nose center path

Fig.4-15a Linear —linear(starting tool outside) Fig.4-15b Linear—circular(starting tool outside)

(c) Tool traversing.inside along corner (a < 90°)

1) linear——linear 2) linear —circular

Programmed path

LS Tool nose center path Tool nose center path

Fig.4-16a Linear —linear( starting tool outside ) Fig. 4-16b Linear—circular (starting tool outside )
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(d) Tool traversing inside along corner(a<1°), linear —linear

Fig. 4-17 Linear—linear ( a < 1°, starting tool outside )
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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.
z Offset path without changing compensation direction.in compensation mode
(a) Tool traversing inside along corner(a2180°)

1) linear —linear 2) linear —circular

a Program path

1
Tool nose center path

Fig. 4-18a _Linear —linear (moving inside)  Fig. 4-18b Linear—circular (moving inside)

3) circular—linear 4) circular —circular

a Programmed path

1
1
1

Tool nose center path

Fig. 4-18c Circular—linear( moving inside ) Fig. 4-18d Circular—circular( moving inside )
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(b) Tool traversing outside along corner(180° > a=90°)

1) linear —linear

~ a Program path
\\ ;
\\ r
L
\\ _________________ _>
S Tool nose center path

Fig. 4-19a Linear —linear
(180° > 0=90°, obtuse angle, moving outside )

3) circular—linear

N 2 Program path
R _\:\\\ r ] >
C -

L] L
N o e e e e e e e e e _>
S

Tool nose center path

Fig. 4-19c cirular —linear
(1180° > 0=90°, obtuserangle, moaving outside )

2) linear —circular

Program path

Tool nose center path

Fig. 4-19b Linear—circular
( 180° > 0=90°, obtuse angle, moving outside )

4)circular —circular

Program path

Tool nose center path C

Fig. 4-19d cirular —cirular
( 180° > 0=90°, obtuse angle, moving outside )
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(c) Tool traversing outside along corner(a < 90°)

2) linear —circular
1) linear —linear Pt

G42

Programmed path

Tool nose center path

Tool nose centér path

S
c
3
1]
—
U
=
O
«Q
=
Q
3
3,
=]
«Q

Fig. 4-20a Linear—Linea ( moving outside )  Fig. 4-20b Linear—circular ( moving outside )
3)circular—linear 4) circular—circular

Programmed path

s G42

a Programmed path

Tool nose center path

Fig.4-20c Circular—linear( moving outside ) Fig.4-20d Circular—circular( moving outside )

5) Machining inside (a < 1°) and zoom in the compensation vector

Tool nose center path

Programmed path

Fig. 4-20e Linear —linear ( a < 1°, moving inside )
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(d) Special cutting

1) Without intersection

Alarm and stop ~ There is an intersection of compensation paths

when the tool radius is small; no one when the
Big compensation radius is big . the tool stops at the end point of
9 pensaton e ___ - previous block and the system alarms.
Small compensation \\_

EEEEEEEEEEEE Y T B
vl R

Programmed path

g
c
3
(1]
—
LY
=
O
«Q
=
Q
3
3
=
«Q

The center of circular B

The center of circular A

Fig. 4-21 Paths without intersection after offset

2 ) Center point and starting point of circular being the same one

Tool nose center path

——————————— stop No. 254 alarm occurs, and the tool stops
the end point of the previous block.
N3 ' N4 (G4D
N3 G01 W20;
Programmed path N4 GO2 W10 | 0 KO;

N5 N5 GO03 U-10 1-10;

Fig. 4-22 Centerpoint and starting point of circular being the same one

7 Offset path of compensationdirection in compensation mode

The compensation direction of tool nose radius is specified by G41 and G42 and the sign symbol
is as follows:

Table 4-3
Comp. sign Sign symbol of compensation value
G Command + -
G41 Left compensation Right compensation
G42 Right compensation | Left compensation

The compensation direction can be changed in compensation mode in special cutting, it cannot
be changed at starting block and its following one. There is no inside and outside cutting when the
system changes the compensation direction. The following compensation value is supposed to be
positive.
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1)linear—linear 2) linear—circular

Tool nose center path

-
-
-

612 7
V3 r
4
< Programmed path ) G41
(o) +
c r 1 H
----------- >
g Tool nose center path Programmed path L S
—
v Fig. 4-23 Linear—linear Fig. 4-24 Linear—circular
-
8 ( changing compensation direction ) ( changing compensation direction )
o
3 . .
3 3)circular—linear 4) circular—circular
=]
@

Tool nose centerpath

G42 Tool nose center path G42
—"——-
- r
C o
ys Programmed path G41
Programmed path
Fig. 4-25 circular—linear Fig. 4-26 circular—circular
( changing compensation direction ) ( changing compensation direction )

5) No intersection when compensation is executed normally

When the system executes G41 and G42 to change'the offset direction between block Aand B, a
vector perpendicular to block B is created fromits starting point.

i ) Linear----Linear

L
S 0% M
Programmed path R ;
G42
G41
r L7 ‘
L 2L
Tool nose center path S
G42
Programmed path - >
G41
r
_________________ ’
Tool nose centerpath <. y
L S

Fig. 4-27a Linear—linear, no intersection ( changing compensation direction )
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ii ) Linear ---circular

Tool nose center path

Programmed path RN
» { G41

Fig. 4-27b Linear—ecircular without intersection ( changing compensation direction )

iii ) Circular-----circular

G41 e «

e J Programmed path
Tool nos€ center path (G02,G41~G42)
(G03,G41~G42) /!
o1

Fig. 4-27c 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), otherwiseithe 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(a2180°)

1) linear —linear 2) circular—linear

Program path Program path

Tool nose center path

Fig. 4-28a linear-linear Fig. 4-28b Circular-linear
(moving inner and canceling offset) (moving inner and canceling offset)
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(b) Tool traversing outside along corner(180° > a290°)

1) linear —linear 2) circular—linear

Programmed path @

Tool nose center path

Fig. 4-29a linear—linear ( 0290°

moving outside and canceling offset ) Fig. 4-29b Circular—linear ( a=90°moving
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outside and canceling offset )

(c) Tool traversing outside along corner(a < 90°)
2) circular —linear

1) linear —linear

Programmed path

,/, S L
Tool nose center path S L S ¢ Tool nose center path
Fig. 4-30a Linear—linear (a < 90°cutting Fig. 4-30b Circular—linear
outside and canceling offsét) (a < 90°cutting outside and canceling offset)

(d) Tool traversing outside along.corner(a <1°) ; linear— linear

G40

Fig. 4-31 Linear—linear (a < 1°cutting outside and canceling offset)

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.
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(1) Fundamental conditions
1) The tool path direction is different that of program path (angle is 90°~270° ).
2) There is a big difference (a > 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

N
Tool nose center path N .

Programmed path

Directions of two
paths (180%)

g
c
3
(1]
—
LY
=
O
«Q
=
Q
3
3
=
«Q

Programmed path

Directions of two
paths (180°)

Fig. 4-32b< Machining interference (2)

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

Tool.nose center path .- - stop
1 ’,,’
! -
1 X
1 P
L 200 S P S I >
1 1
1 1
s -
\4 o
) UE—
A C
A
Programmed path >
B

Fig. 4-33 Executing interference (1)

Directions of block B and tool nose radius compensation path are opposite without interference,
the tools stops and the system alarms.
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2) Concave channel less than compensation value

Tool nose center path

Programmed path

B

Fig. 4-34 Executing interference (2)

Directions of block B and tool nose radius compensation path are opposite withoutiinterference,
the tools stops and the system alarms.
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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 sintersection to a point for canceling
compensation vector. The tool directly moves again to the intersection after the compensation mode
is resumed.
=z Setting coordinate system in G50

Programmed.path

N7

Fig. 4-35 Temporary compensation vector in G50
Note: SS indicates a point at which the tool stops twice in Single mode.

z Reference point automatic return G238
In compensation mode, the compensation is cancelled in a middle point and is automatically
resumed after executing the reference point return in G28.

Programmed path G28  Middle point

G42 \ - \
r - S \

7
/ S
e
7L
Ve

s
~  Tool nose center path

S Machine reference point

Fig. 4-36 Cancel compensation vector temporarily in G28
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z G71~ G75 compound cycle; G76, G92 thread cutting
When executing G71~ G76 , G96 thread cutting, the system does not execute the tool nose

radius compensation and cancel it temporarily, and there is GO0, G01,in the following blocks, and
the system automatically recovers the compensation mode.

z G32, G33,G34 thread cutting g
They cannot run in the tool nose radius compensation mode, otherwise, No.131 alarm occurs c
‘o CANNOT USED TO C COMPENSATION”. ?D

> |
U
)
—————————————— > Q@
=
3
S
—”‘—” T\ ~ =
S PP ,> ~. Tool nose center path «Q
‘r AN
N6
G71~GT6, N7
G32,G33

Programmed path

Fig. 4-37 Cancel compensation vectoritemporarily in G71 ~ G76

Z G90, G94

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
creates the previous radius compensation mode;

C. The paths @,® in the following figure are the radius compensation cutting;

D. The path @ 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.

«— W —>

Fig. 4-38 Offset direction of tool nose Fig. 4-39 Offset direction of tool nose
radius compensation in G90 radius compensation in G94
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4.2.7 Particulars

z Inside chamfer machining less than tool nose radius

At the moment, the tool inside offset causes an excessive cutting. The tool stops and the system
alarms ( P/S41) when starting the previous block or chamfer moving. But the tool stops the end point
of previous block when Single is ON.

z Machining concave less than tool nose diameter

There is an excessive cutting when the tool nose center path is opposite to program path caused
by tool nose radius compensation. At the moment, the tool stops and the system alarms when starting
the previous block or chamfer moving.

z Machining sidestep less than tool nose radius

The tool center path can be opposite to program path when the sidestep is less than tool nose
radius and is an circular in program. At the moment, the system automatically ignores:thefirst vector
and directly moves end point of second vector linearly. The program stops at the end, point in single
block and otherwise the cycle machining is continuously executed. Ifsthe  sidestep is a linear,
compensation is executed correctly and the system does not alarm (but¢the not-cutting is still
reserved).

z Subprograms in G Commands

The system must be in canceling compensation mode before/calling subprograms. After calling
subprograms, the offset is executed and the system must be in canceling compensation mode before
returning to main programs, otherwise the system alarms.

z Changing compensation value

(a) Change compensation value in_canceling tool change mode. New compensation value is
valid after tool change when the compensation value is changed in compensation mode.

(b) Compensation value sign symbol and tool nose center path

G41 and G42 are exchanged each,other if the compensation value is negative (-). The tool
moves along inside when its center moves along outside of workpiece, and vice versa.

Generally, the compensation value is positive (+) in programming. The compensation value is
negative (-) when the toolpath is as the above-mentioned (a), and vice versa.

Besides, direction of,tool nose offset changes when offset value sign symbol is changed, but we
suppose the direction of tool nose is not changed. Generally, the offset value sign symbol is not
changed.

z End point of programming circular out of circular

The tool stops and the system alarms and displays “End point of circular is not on circular” when
the end point of circular is not on circular in programs.
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Volume II Operation

3
c
3
(1]
=
@)
o
®
=
V)
=
o
=

132



www.CNCmakers.com Chapter 1 Operation Mode and Display Interface

CHAPTER 1 OPERATION MODE AND DISPLAY INTERFACE

1.1 Panel division

<
o
C1000T CNC system uses an integrated panel, which is divided as follows: 5
)
=
@]
©
®
- B N’ B | © | -
=X 1z Wi a| 5| 6 Rl State indicator g
= 5 4 KE . 213
g M .o
Edit keyboard
Tnpti] Lo Fy
ALARM =
Display menu
™ B E E BIalE] 9 B EFol] e
ay @ x @ & COOUNGES. OW R vERALCE]
Dle[D]e ) pes 2 lesilil $ el © v
o f MOI ') o [} B BT0P| O HESRLE
4 ) 2, oy 2| 5| LAES EEnpme e ——— Machine panel
ue 1 Creas 6. COW ¢ veran OHESRCE FEED “OLD|

C1000T panel division
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1.1.1 State indication

& X “ &Z
@ 4th ~ &C

Axis zero return completion indictor

ALM READY © RUN Three color indictor

1.1.2 Edit keypad

Press key Name Function
RESE
ﬂ T CNC reset, feed, output stop etc:
s
c X [|Z U !|w Address input
?D Address
= O NI |IP key D L L
G 4 o~ a ouble address key, switching them by pressing it
'oo repetitively
® 26X 2| TG
2
5
o | J (K ||R
S A B c \'4
MIIS. | T
[ ] X
=
— D E
—] Th dd key, switching th b ing it
<, >+ symbol reg.a ress key, switching them by pressing i
L= repetitively
7 |8 8
]
| | Number Number inout
4 5 B key umber inpu
1] 293
O |
|
Decimal
- < . Lo
D I t t
> point ecimal point inpu
DATA | Input key | Parameter, compensation value and other data input
INPUT
DATA Output key | Communication output
OUTPUT
Ch
CHANGE kaer;ge Switching message, display
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Inserting, altering, deleting programs, fields in

INSERT
EDIT working mode( A8 compound key, switching them
by pressing it repetitively)

INSERT | |ALTER | |DELETE Edit key

EOB EOB key | Inputting the end character of block
Press key Name Function
ﬁ = Cursor ,
move kevs controlling cursor move
§ < Y
Wi
=E r:;w Switch the window in the same display window

1.1.3 Menu display

Menu key Remark

M To enter POS interface. There are RELATIVE POS, ABSOLUTE POS,

INTEGRATED POS, POS&PRG windows in this interface.

To enter PRG interface. There_are PRG CONTENT, PRG LIST, PRG STATE
windows in this interface:
To enter TOOL OFFSET, MACRO interface (switching between interfaces by
OFFSET pressing it repeatedly). OFFSET interface displays offset values; MACRO for CNC
macro variables.
To enter '‘ALARM interface. There are ALARM, WARN LOG windows in this

3
c
3
(1]
=
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=
o
=

PROGRAM

ALARM

interface.
Toventer Setting, Graphic interface (switching between interfaces by pressing it
SETTING repeatedly). There are SWITCH,PARM OPERATION,PASSWORD SETTING,

In. Setting interface. GRAPH window can display the movement path of feed axis

To enter BIT PARAMETER, DATA PARAMETER, SCREW-PITCH COMP

interfaces (switching between each interface by pressing it repeatedly).

To enter CNC DIAGNOSIS, PLC STATE, PLC VALUE, TOOL PANEL, VERSION

MESSAGE interfaces (switching between each interfaces by pressing this key

M repeatedly). CNC DIAGNOSIS, PLC STATE, PLC VALUE interfaces display CNC
internal signal state, PLC addresses, data message; TOOL PANEL is used for|

machine soft keypad operation; the VERSION MESSAGE interface displays CNC

software, hardware and PLC version No.

u Enter ladder interface. There are PLC version, PLC state,PLC data,ladder

GRAPH

PARAVETER

interface in this interface.(switching between interfaces by pressing it repeatedly)

1.1.4 Machine panel
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The key functions on C1000T machine panel are defined by PLC program (ladder),
the detailed function meanings are referred to machine manufacturer manual.
The functions of this C1000T machine panel keys defined by standard PLC program

are as follows:

Key Name Function explanation Operation mode
* = Feed hold Dwell commanded b
e W y Auto, MDI
D key program, MDI code
Cycle Start | Cycle start ded b
. ycle Star ycle start commanded by Auto, MDI
key program, MDI code
%+ Feedrate Auto, MDI, Edit , Machine zero
S, OVERRIDE
Override Adjusting feedrate return, MPG, Step, Manual,
S?%%— keys Program zero return
VEARDE
Feedrate
override Auto, MDI; Edit , Machine zero
Fm;'ﬁm 100% press | Adjust the feedrate rate return, MPG, Step, Manual,
key Program zero return
Rapid
. . . . Auto, MDI, Machine zero return
X1 |1.X10 X100 | []x1000 . . . . ) ] )
override Adjusting rapid traverse
b 70 Jloe 20 B e ver! Justing rap Manual, Program zero return
keys
;%;f’Jr Spindle spindle speed-adjustment | Auto, Edit, MDI, Machine zero
override (spindle analog control return, Manual, Step, MPG,
NW%— :
s keys active) Program zero return
'5 Manual tool Machine zero return, Manual,
U manual tool change
ciavGE change key Step, MPG, Program zero return
i SGB JOG key | spindle jog on/off
J
e Rapid switch rapid speed/
oD Switch Feed speed
Machine zero return, Manual,
° 0 Lubricatin
9 g For lubricating ON/OFF Step, MPG, Program zero return
LUBRICATING key
. Auto, Edit, MDI, Machine zero
COOUENf Cooling key | For cooling ON/OFF return, Manual, Step, MPG,

Program zero return
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Key Name Function explanation Operation mode

.:D:D

S.CW .

F dle CCW

. Spindle or Sp!n © Machine zero return, Manual,
o control keys For spindle stop Step, MPG, Program zero return
7 YS 1 For spindle CW P 109

=

S.CCW
P Rapid For rapid traverse /feedrate

L P! " rapidirav Auto, MDI, Manual

RAPDD traverse key | switching

S, T function output is
inactive.

T H X feed key
.<:i1 => Z feed key
@Z
IS N Y feed key | Positive/negative Machine zero % return, Step,
cl - movement of each axis in | Manual, Program “zero return
The 47 feed | \1anual, Step mode mode
@4th key
. Cs feed
C/s key
° MPG axis Each axis selection in
® selection MPG mode
MPG MPG mode
key
MPG/Step | Move amount per MPG
i t le 1/10/100/1000
;nn(;rer\r,r;zri\d i/(l::vee n W permz’:ep Auto, MDI, Machine zero return,
*rLxt °rx10 *rx100 [*rxioo0
Wro Wz Wom Wior | override | 1/10/100/000 mm zﬂee:zurZ't’ur:tep’ MPG, ~Program
selection Rapid override FO, F25%,
key F50%,F100%
For switching of
‘T Single Block | block/blocks execution,
Auto, MDI
e switch Single block indicator lights .
up if Single mode is active
For skipping of block
' Block Ski headed with“/’sign, if its
SKIP 2\cl:vitch P switch is set for ON, the| Auto, MDI
Block Skip indicator lights
up
. If the machine is locked, its | Auto, MDI, Edit, Machine zero
= Machine . i
W Lock ke indicator lights up, and X, Z | return, Manual, Step, MPG,
- y axis output is inactive. Program zero return
If the miscellaneous
function is locked, its
. M.S.T. Lock '
o ¢ indicator lights up and M, Auto, MDI
MSTLOCK key
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Key Name Function explanation Operation mode
. If dry run is active, the Dry
%} Dry Run key | run indicator lights up. Dry | Auto, MDI
run for program/MDI codes
. Edit mode Auto, MDI, Machine zero return,
E? ke To enter Edit mode Manual, Step, MPG, Program
y zero return
- Auto mode MDI, Edit, Machine zero return,
u
AU% ke To enter Auto mode Manual, Step, MPG, Program
y zero return
. MDI mode Auto, Edit, Machine zero return,
% ke To enter MDI mode Manual, Step, MPG, Program
y zero return
Machine . :
.-d} To enter Machine zero Auto, MDI~Edit; Manual, Step,
. zero return
zero return mode MPG, Pragram zero return
mode key
To enter Step or MPG Auto, MDIy Edit, Machine zero
— Step/MPG P
— mode (one mode by return,»Manual, Program zero
TRIAL CUT mode key
parameter) return
Auto, MDI, Edit, Machine zero
* Manual
< To enter Manual mode return, Step, MPG, Program
MANUAL mode key
zero return
. Program i -
2) 9 To enter Program zero Auto, MDI, Edit, Machine zero
PROGRAM zero return
2480 return mode return, Step, MPG, Manual
mode key

1.2 Summary of operation mode

There are 7 modes in C1000Twhich are Edit, Auto, MDI, Machine zero, Step/MPG, Manual,
Program Zero modes.

@® Edit mode

In this mode, the operation of part program setup, deletion and alteration can be performed.
® Auto mode
In this mode, the program is executed automatically.
® MDI mode
In this mode, the operation of parameter input, command blocks input and execution can be
performed.
@® Machine zero mode
In this mode, the operation of X, Z machine zero return can be performed separately.
® MPG / Step mode
In the Step/MPG feed mode, the moving is performed by an increment selected by CNC
system.
® Manual mode
In this mode, the operation of Manual feed, Manual Rapid, feedrate override adjustment, Rapid
override adjustment and spindle ON/OFF, cooling ON/OFF, Lubricating ON/OFF, spindle jog, manual
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tool change can be performed.
® Program zero return mode
In this mode, the operation of X, Z program zero return can be performed separately.

1.3 Display interface

C1000T has 9 interfaces such as POS, PRG etc., and there are multiple windows in each
interface. Each interface (window) is separated with the operation mode. See the following figures for
the display menu, display interface and window layers:

Menu Display
Display windo
key interface Ispiay wi w
S
\ 4
PosToN | POS interface @_TABSOLUTE POS INTEGRATED s POSEPRG | <
............... S
yy 12
: . : 5
"""""""""""" " = -9 )
=
= o
= x <]
- ) D
0 PRGSTATE PRG LIST 8
; PRG CONTENT L (=
PROGRAM | PRG interface b, ¢ - N g
_______________ -
S
\ 4
TOOL OFFSET @'FSEIL_’] TOOL OFFSET i L—>| TOOL OFFSET 5
interface — 7y
............... ’ /_/‘7‘ - m e mmmmmememm ..o
OFFSET
(= |
| E J ‘
MACRO (:L—p
. terface MACRO N | . ] MACRO4
in ?
(=)
¢ =
ALARM ,Atl"i‘fRM ALARM |4 P! WARN LOG
interface
=] |
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Menu Displa
] play Display window
key interface
SETTING PASSWORD SETTING
interface
SETTING
GRAPH
, GRAPH
interface
BIT
s PARAMETER —
c
i DATA BIT P.‘-\RA‘T\’IE'I'ER 1 '<_-->I BIT PARAMETER 2 ':j DATA PARAMETER 1 l:jDA'I‘A PARAMETER i ':_’I DATA }’.‘-\R.‘-ilE'I'ER 7
PARAMETER : e :
[ | e e
o JEGEE \ =
o ——
S ,
) —
=] )
A\
SCREW-PITCH SCREW-PITCH PAR 1 | .ISCREW-PITCII PAR 1 > ISCREW-PITCH PAR 32
COMP —— - 7y
LR »‘ == IEEEEEEEREREPEPEY
Y
— CNC ONC DAGY T |— ONC DIAGN & |—— CNC DIAGN 7
DIAGNOSIS X 7Y
............... .\ ST
=
\ 4
PLC SIGNAL PIC STATE T |——> PIC STATE i '<-_--->-|PLL STATE 104
A
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Menu Display

key interface Display window

A4

PLC VALUE P IC DATA 1 - ! |C DATA 1 __ PLU DATA 177

A
_______________ =
TOOL PANEL | TOOL PANEL
VERSION ERSION MESSAGE
MESSAGE
GRAPH GRAPH GRAPH

1.3.1 POS interface

Press POSTION to enter POS interface, which has four interfaces such as ABSOLUTE POS,

RELATIVE POS, INTEGRATED POS and POS&PRG, and they can be viewed by = or

E

keys.
1) ABSOLUTE POS display interface
The X, Z coordinates displayed are the sabsolute position of the tool in current workpiece
coordinate system, X,Z coordinates areimemorized as power is down and the workpiece coordinate
system is specified by G50,G54~G59

AUTO 150000 T0100
[ACT POS(ABS) . 00005 NOOOO MODAL INFO

601 697 G98 G21
640 G54 Mo5 M09

05 NOOQQ | wi wis ko

F000000 mmﬁmin
0. 000 prwroTEm

PRG RATE 3000

1 FEEDRATE 100%
APID O\ 00N
Z 0.000 [T

PROC CNT 0000,0000

CUT TIME 000:00: 14

= SYS TIME: 08:45:
Bl s om0 woni

Note: It displays “PRG. F” In Edit, Auto, MDI;"MANUAL.F" in Machine zero, Program zero, Manual
mode ; “HNDL INC” in MPG mode; “STEP INC” in Step mode.

ACT. F: Actual speed after feedrate override in a

machining. FED OVRI: An override by feedrate override

switch

G CODE: Modal value of 01 group G code and 03 group G code

PART CNT: Part number plus 1 when M30 (or M99 in the main program) is executed
CUT TIME: Time counting starts if Auto run starts, time units are hour, minute and second
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RAP OVRI: Current rapid rate

SPI OVRI: Spindle override display as the BIT4 of the parameter No.001 is set to 1.
S0000: Feedback spindle speed of spindle encoder, and spindle encoder is necessary.

T0100: Current tool No. and tool offset No.
The parts counting and the cut time are memorized at power-down, the clearing ways for
them are as follows:

_ CANCEL N
PART CNT clearing: Press key then press #] key.

. CANCEL m
CUT TIME clearing: Press key then press Y| key.

2) RELATIVE POS display interface

The U, W coordinates displayed are the current position relative to the relative reference point,
and they are held on at CNC power on. They can be cleared at any time. If U, W coordinates are
cleared, the current position is the relative reference point. When CNC parameter No.005 Bit1=1, as
the absolute coordinates are set by G50 code, U, W coordinates are identical with the'set absolute
coordinates.

s

The clearing steps of U, W relative coordinates: g
U )

In RELATIVE POS window, press and hold | key till the “U” in“the window blinks, press —
CANCEL ) (o)
key to clear U coordinate; 5
o

. W . . . . 8

In RELATIVE POS window, press and hold key till'the “W” in the window blinks, press =
(<)

=

CANCEL ,
key to clear W coordinate.

Note: When Y, the 4™, the 5" axis are valid, their zero clearing method are the same those of the above.

3) INTEGRATED POS display interface

In INTEGRATED POS window;'the RELATIVE, ABSOLUTE, MACHINE, DIST TO GO (only in
Auto and MDI mode) are displayed together.

The displayed value of machine coordinate is the current position in the machine coordinate
system which is set up according to the machine zero.

The DIST TO GOQrvis, the\difference of the target position by block or MDI command to the current
position.

The display windowris as follows:

L y | 50000 10100

00005 NO@0 |MODAL |INFO
(REL) (ABS) 601 G97 G98 621
(G40 G54 Mo5 MeS

U 0. 000 X 0. 000 M33 M41 M13 M3@
50600

i £ 2% 1Foe0000 mm/min
3009 mm/min
-

(MACH INE) (REM DIST) |PRG RATE 3000

X 0.000 < 0.000 EELORATE 100%
1008

z 0. 000 z 0. 000 E 100%
| PROC_CNT 0000, 0000|
| _||CUT TIME 000:00: 14)
SYS TIME: 08:46:21
Bl e A o] =

4) POS&PRG display interface
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In this window, it displays ABSOLUTE, RELATIVE coordinate of the current position
(ABSOLUTE, DIST TO GO of current position will be displayed if BITO of bit parameter No.180 is
set to 1) as well as 6 blocks of current program together. During the program execution, the
displayed blocks are refreshed dynamically and the cursor is located in the block being executed.

Cl
Note: Press
corner below:

EDIT ZERO B
MON | TOR

GO1 G697 G698 G21
i - (G40 (G54 Me5 Me9
U  100.000 X 100.000 M33 M41 M13 M30
50600
W 0. 000 Z 0. 000

FO0000Q mm/min
H T 2000 mm/min

| 50000 T0Q100

MODAL INFO

Comprehensive

ooeal ;- PRG RATE 2000
60 X0 Y0 70 : FEEDRATE 100%
2@1 X100 F2000 : RAPID OV T00%

S OVRD 100%

PROC CNT 00000001

CUT TIME 000:00: 16|

EDIT ZERO B

(REL)
U  100.000
W 0. 000

ALL

SYS TIME: 08:57:8;
Il monT !

| FOORRRQ mm/min
‘ 2000 mm/min
Comprehensive

PRG RATE 2000
FEEDRATE 100%

RAPID OVF __ 100%
S OVRD 100%

PROC_CNT 0000./0001|

CUT TIME 000:00: 16|

1.3.2 PRG interface

Press

ALL

SYS TIME: 08:521%
[ wont— [

=

E

E
in POSITION window and switch the cutting time, and the system{ime at the bottom right

PROG
A to enter PRG interface, which has 4 windows such as PRG CONTENT, PRG

STATE, PRG LIST,FILE LIST in non-Edit modes, and they can be viewed by or key.
There is only PRG CONTENT window in Edit mode, all the blocks of the current program can

be shown by pressing = or =
1) PRG CONTENT window

In this window, the program content including current block can be displayed. In Edit mode,

E

key.

the program content can be viewed forward or backward by pressing or key.
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(o3 J | 150000 TQ10Q

PRG 09101 Noeo

00012 :

%

DATA Ln: 1 Lol IR
SYS TIME: 04:05:3

| [[PROGRAM  MDI  |LOCAL DIRJUSB DISK

2) PRG STATE window

PROGRAM

to enter PRG STATE window.

In this window, press

3
c
3
(1]
=
@)
o
®
=
V)
=
o
=

3) PRG LIST window

PROGRAM
In program content window;, press to enter the program list window. The window displays

all machine programs, and the'first 3 lines of the current program are displayed in the below of the
window.

In this window, it displays:

(a) PART-PRG NO.: Number of the programs that can be saved and programs saved by CNC
(including subprogram)

(b) MEMORY SIZE: The maximum capacity (MB) for the programs that can be saved and the
capacity that has been taken up by programs.

(c) PRG LIST: Number of the programs saved by name size order

d) USED: Display the memory capacity of part programs saved in the CNC

(
(e) PRG SIZE: Display the memory size of the program where the current cursor is
(f) PROGRAM LIST: Display orderly the saved program No. based on the program name
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50000 10100

109 M TORE@: M FREE: 109 M |

| H 5| [PROGRAM PREV | EW
57 0 1ol | 00001 ;
131 00-01-14 |[EANEEN{GNEYAR
483 00-01-14 ETFIERINElIR
9 00-09-19 G90GIBGI5GT4Z-50REF | 25
133 00-09-18 (IS
191 00-09-18

PROGRAM | MDI  [LOCAL DIR USB DIéK \ i Jl_dj
4) FILE DIRECTORY window
In program list window, press ~ to enter the file directory window.
o] | 50000 T0100

FILEDIRE 00001 N00AO
‘ N ExaH Yy
i

J

v

[INPUT:
— _ & B P TINE: 08:34:43
| ProgRAM | wDI _ [UlocALATR]USB DIsK ﬁ

1.3.3 TOOL OFFSET&WEAR, MACRO, TOOL-LIFE MANAGEMENT
interfaces

OFFSET LCN
is a compound Key, press key once in other window, it enters the TOOL OFFSET

OFFSET
window, press key again,.itienters the MACRO interface.

OFFSET
If Bit0 of bit parameter No.002 is 1, L key is pressed again, it enters the TOOL-LIFE
MANAGEMENT interface.

1. TOOL OFFSET&WEAR interface
There are 7 windows and 33 offset & wear No. (No.000 ~ No.032) available for user in this
a2 B

interface, which can be shown as follows by pressing key.

9. 00 0.
0.000]  0.000  0.000
0.000] _ 0.000 0.0
0.000] _ 0.000 __©.000)
. 000 ___0.000 0. 000
; 0.000__0.000)
0.000 __ 0.000 °
i 0.000 __0.000
0.000 __©0.000___0.000 °
0.000 _ ©0.000 __ 0.000
0.000, ©0.000  0.000
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2. MACRO interface

E

There are 20 windows in this interface, which can be shown by pressing or key. In
Macro window there are 600 (No.100 ~ No.199 and No.500 ~ N0.999) macro variables which can be
specified by macro command or set by keypad.

o
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1.3.4 ALARM interface
1) Alarm:

= B

ALARM
Press key to enter alarm interface, which can be viewed by or key, the
window is as follows:

YPE_[ALARM_INSTRUG

CANCEL
Note: Alarm clearing: It may clear alarms by pressing. (it should press . and keys
together to clear No.100 alarm). If the current alarm window is as follows:

2) Alarm log:

5
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Press key again to enter WARN LOG interface, 200 messages can be viewed by

pressing = or = key.

Sequence of warn log: The latéstilog message is shown on the forefront of the 1% window,

00
6 00-09-19 08:19
Please power off! 00-09-19 08:18
ergency stop alarm 00-09-19 04:57

CANCEL J
+ B

Note: Manual clear alarm log: press in 2-level password to clear all log message.

1.3.5 Setting interface

SETTING SETTING
is a compound key, press key in other window, it enters the SETTING interface,

SETTING
press it again, it enters the GRAPHIC interface. Press key repeatedly, it switches between
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SETTING and GRAPHIC interfaces.

1. SETTING interface

There are 5 windows in this interface , which can be viewed by = or = key.

SWITCH SETTING: It is used for the parameter, program, auto sequence No. on-off state.

PARM SWT: when it is turned for ON, the parameters are allowed to be altered; it is turned for
OFF, the parameters are forbidden to be altered.

PROG SWT: when it is turned for ON, the programs are allowed to be edited; it is turned for OFF,
the programs are forbidden to be edited.

AUTO SEG: when it is turned for ON, the block No. is created automatically; it is turned for OFF,
the block No. is not created automatically, but manually if needed.

i 1 50000 10100
ON-OFF SETTING 00001 NooOO MODAL INFO

GO0 G97 G98 G21
G40 G54 MO5 Mo9

M33 M41 W13 3o
50300 |

FOO0000 mm/min
@ mm/min

Comprehens ive

PRG RATE 0

FEEDRATE  10@%|

RAPID OVF 100%

S OVRD 1004

PROC CNT 0000,/ 00!

‘ CUT T LMF 000

BEPAR SWITCH: OFF  +#ON
PRG SWITCH: OFF  *ON
AUTO SEQ:  *OFF ON

E IPassword| Backup lCoordinatl Time

DATA OPERATION: In this window, the CNC_data (such as bit parameter, data parameter,
screw-pitch parameter, tool offset ) can be:backup and restored.
Restore original value:Restore parameters;tool:compensation,screw-pitch to system default value.
C disk data restore to CNC:Restore/data files which are backup to system disk to system
U disk data restore to CNC:Restore data files which are backup to U disk to system
CNC data backup to C disk:Backup current parameters,tool compensation,screw- pitch
and ladder to system disk
CNC data backup to Undisk.:Backup current parameters,tool compensation,screw- pitch
and ladder to U disk

EDIT ZERO B - | S0000 10100

[1]RESTORE | [2]BACKUP

Initial Value restore

[CIPARA(TEST) [IPARA(STEP) [JPARA(SERVO)[ITOOL COMPLIPITG
|RESTORE (C TO CNC) (MT LEVEL)

EPARA [JT1ooL coMPPITCH COMCICURRENT LAD

RESTORE (U TO CNC) (M
[JPARA [JTOOL COMPLIPITCH COMCICURRENT LADCJAI| Ladder
HELP INFO:

PROMPT :

SYS TIME: 98:53:02

I Password || Backup Coordinatl Time | Switch |;

User window of 3, 4, 5 level
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| 50000 T0100 |
00001 N@@OO

EDIT ZERO B
DATA OPERATION
[1IRESTORE [ [2]BACKUP |
BACKUP (CNC TO C) (MT LEVEL)

[IPARA [JTOOL COMPLIPITCH COMCICURRENT LAD

BAGKUP (CNC TO U) (MT LEVEL) ;
[IPARA [ITOOL COMPLIPITCH GOMCICURRENT LADLJAII Ladder ||

HELP INFO: [1]:RESTORE PAGE [2]:BACKUP PAGE
[IN]:SELECT / CANGCEL  [OUT]:All OPERAT |ON

PROMPT :

User window of 2 level

PASSWORD SETTING: For user operation level display and setting

By descending sequence the password of C1000T is classified for 4 levels; which»are machine
builder (2) level, equipment management (3) level, technician (4) level, machining operation (5) level.

Machine builder level: The CNC bit parameter, data parameter, screw-pitch parameter, tool offset
data, part program edit(including macro), PLC ladder editing and alteration, ladder upload and
download operations are allowed;

Equipment management level: Initial password is 12345, thesCNC bit parameter, data parameter,
tool offset data, part program edit operations are allowed;

Technician level: Initial password is 1234, tool offset data (for toolsetting), macro variables, part
program edit operations are allowed; but the .CNC> bit  parameter, data parameter, screw-pitch
parameter operations are forbidden.

Operation level: No password. Only the machine panel operation is allowed, the operations of
part program edit and selection, the alteration operations of CNC bit parameter, data parameter,
screw-pitch parameter, tool offset data are‘forbidden.
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Y 150000 T0100

RIGHT SETTING 00001 NOOOO

URRENT OPERATION LEVEL: 4
ON LEVEL DEGRADE

\ P [NPUT OPERATION PWD:

CHANGE QPERATION PWD:

EDIT PRG |

E SYS TIME: ©8:28:2!
_ |[Password  Backup iCoordinatl Time | Svlitchl

Time, data: display current time and date.

CHANGE a o _
Press to enter the change mode, press ! to change Year/ Month/ Day/ Minute/
L ] L
! ——
Second, press , to change the value. If the system escapes the mode, is pressed

again.
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| SOP00 T0O100 |

600 G97 G98 @21
G40 G54 MeS Mes9
M33 M41 MI13 M30

2015Y @8M 18D 17H 37M 148

2) Graph interface
In GRAPH window, it may perform the graphic scaling and clearing operation.

| 50000 T0100
00001 NOoOd

:AMPL IF
M  :NARROW
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":‘.,A SYS TIME: 08:53:02
W | Em | Fwe [

1.3.6 BIT PARAMETER,DATA PARAMETER, SCREW-PITCH COMP
interfaces

PARAVETER

uis a compound key, it enters BIT PARAMETER, DATA PARAMETER and SCREW-PITCH
COMP interfaces by‘pressing this key repeatedly.

1) BIT PARAMETER interface

PARAVETER
Press key, it enters BIT PARAMETER interface, there are 48 bit parameters which are

displayed by 2 windows in this interface, and they can be viewed or altered by pressing or

=

key to enter the corresponding window. It is shown as follows:
As is shown in this window, there are 2 parameter rows at the window bottom, the 1% row shows

the meaning of a bit of a parameter where the cursor locates, the bit to be displayed can be

L S.4
positioned by pressing D or 1" key. The 2" row shows the abbreviation of all the bits of a

parameter where the cursor locates.
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11 ¢
01000010 00100001

00110111 1000000
01000000 14 | 00000000
00110001 | 164 1000000 01¢
00100000 68 10001101 |
0!

10000001 72 0001 [
00011111 73 00000000 1
10011111 174 10001000 184 11
00001000 175 00000000 185 |
kkkk kkkk SPTY SOHW sokkx sk [N :}',
2(@: In mm 1: In inches) input
=

2) DATA PARAMETER interface

PARAVETER |;l
Press key repeatedly ( key if in BIT PARAMETER _interface), it enters DATA
A A

PARAMETER interface, and they can be viewed or altered by pressing ;g‘ or = key to enter
the corresponding window. It is shown below:
As is shown in this window, there is a cue line at the window bottom, it displays the meaning of

the parameter where the cursor locates.
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3) SCREW-PITCH COMP interface

PARAV

Press key /repeatedly, it enters SCREW-PITCH COMP interface, there are 256
screw-pitch parameters which are displayed by 11 windows in this interface, and they can be viewed
by pressing E’ or @ key.

= 9:,7
9
- 9 =
= | 015 | 9 =
| 016 | o]
e Q| 917 )
0| 91 ) i
3 o1 ) e
020
@ 921 L

e
1
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1.3.7 CNC DIAGNOSIS, PLC STATE, MACHINE SOFT PANEL,
VERSION MESSAGE,HELP MESSAGE interfaces

DIAGNOSIS
is a compound key, it enters CNC DIAGNOSIS, PLC STATE, PLC VALUE, TOOL PANEL,

VERSION MESSAGE interfaces by pressing this key repeatedly.
1) CNC DIAGNOSIS interface

The input/output signal state between CNC and machine, the transmission signal state between
CNC and PLC, PLC internal data and CNC internal state can all be displayed via diagnosis. Press

DIAGNOSIS
key it enters CNC DIAGNOSIS interface, the keypad diagnosis, state diagnosis and

miscellaneous function parameters etc. can be shown in this interface, which can be viewed by

=

pressing or key.
In CNC DIAGNOSIS window, there are two diagnosis rows at the window bottom;, the,.2"%row shows
the meaning of a bit diagnosis No. where the cursor locates, the bit to be displayed.can be positioned

L Bl
by pressing D or ! key. The 1% row shows the abbreviation of the bit diagnosis

number where the cursor locates.

NO. DATA
000 | 000PEP0@ | @10 | 00000000 | 029
001 | 00000000 | 011 | 00000000 | 621
202 | 00000000 | 012
003 013 00
@94 | 00011111 | 014 00
005 015 00000000
206 1 %eemeee
007 o1 00080000

005 | 00000000 | 018 foe@am#
029

009 00011111 00000000 00000000 ™|
m 'ﬁ
%) m l

W SYS TIME: 06753:02
‘:‘i p GNAITO DIAGNO|VERSION 1] ONG HELP|

2) PLC STATE interface
In the window ofwthis, interface, it orderly displays the state of address X0000~X0063,
Y0000~Y0047,/FO000~F063, GO000~G063 etc.. And it enters PLC STATE interface by pressing

DIAGNOSIS .
key repeatedly:" The signal state of PLC addresses can be viewed by pressing or

=

key.
In PLC STATE window, there are 2 rows at the window bottom, the 2" row shows the meaning of
a bit of an address where the cursor locates, the bit to be displayed can be positioned by pressing

L S
D or ) key. The 1% row shows the abbreviation of the bit address number where the cursor

locates.
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EDIT | | 50000 T0100
P A 000 0000
DATA NO DATA [ NO DATA
X016 X020
00000000 | X011 X021

00000000
00000000
00001000
00000000

00000000 | X022 |  ©0PER0D
X023
X024
X025
X026
Xe27
X028
0 | X029 | 00000000 |¥

00000000

00000000

Xe0e [
L[ oG Den |
3)HELP MESSAGE interface

T TSV iTiNE: B
LG SIGNA 10 DIAGNO|VERSION || GNG HELP

It enters HELP MESSAGE interface by pressing key repeatedly. The operation list, alarm
list, G command list ,and macro command message can be shown in this interface..As'is shown in the
following figure:

[Clear alarm:RESET(anti clash key)
|page turning:page key

search:P key —>figure—>input key
PRG execution:automatic/MDI mode circle start

location/POS interface
interface change: location key/page turning
PRT ONT clear: cancel key+N key
IRUN TIME clear: cancel key+M key
display time change: change key
re| coord page

rel coord clear: U key/W key—>cancel ke

5 5
c c

3
3 3
= =

O
9 S
o (1]
- =
3 2!
(= 5
S 5

4) VERSION MESSAGE interface

DAGNOSS
It enters VERSION MESSAGE, interface by pressing key repeatedly. The software,

hardware, and PLC version message can be shown in this interface. As is shown in the following
figure:

RO B | 50000 T0100
lnf‘ INFO

 MODEL : SYSTEM:

SOFT VER: VI 03

HARD VER: V3 01

SYSTEM NUM: 1D0002 1 3000000000000

PLG VER: V2. 00
PLGC DATE: 2013-04-24
LAD VER: V1. @@
LAD DATE: 2015-07-23
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CHAPTER 2 POWER ON/OFF AND PROTECTION

2.1 System power on

Before C1000T power on, the following items should be confirmed:
1. The machine is in a normal state.
2. The power voltage conforms to the requirement of the machine.
3. The connection is correct and secure.

The current position (RELATIVE POS) window is displayed after C1000T automatic
detection and initiation are finished.

150000 T0100
00001 N@00O |MODAL [NFO
601 G97 698 G21
G40 G54 Mo5 M9 |
M33 M41 MI3 M30 |

ACT POS (REL)

- 00001 NOVOO

2000 mm/min

U 0. 000
W 0. 000

FEEDRATE
E[l RELT | EEABS | i

2.2 System power off

Before power is off, ensure that:
1. The feed axes of the CNC is at stop;
2. Miscellaneous functions (spindle, cooling etc.) are OFF;
3. Cut off CNC power prior to machine power cutting off.
Note: Please refer to the machine manufacturer manual about cut-off the machine power.

2.3 Overtravel protection

2.3.1 Hardware overtravel protection

The stroke switches are fixed at the positive and negative maximum travel of the machine X, Z
axis respectively, they are connected by the following figure. And the BIT3(ESP) of bit parameter
No.215 must be set to 0. If the overtravel occurs, the stroke switch acts to make C1000T stop, and the

emergency alarm is issued.

154

)
c
3
(1]
=
O
o
(1}
=
%)
=
o
=}



www.CNCmakers.com Chapter 2 Power ON/OFF And Protection

+24V
+X X +7
||
Overtravel release _I_ Cj
switch Emergency
ESP stop switch

A

When the hardware overtravel occurs, there will be an “emergency stop” alarm in. C1000T. The
steps to eliminate this alarm are: press the OVERTRAVEL button to switch to the ALARM window, view
the alarm message, and reset the alarm and move the table reversely to detach the stroke switch (for
positive overtravel, move negatively; vice versa) .

2.3.2 Software Overtravel Protection

When the Bit4 of bit parameter No.172 is set to 0, the softwareilimit is active.

X, Z axis

The software strokes are set by data parameter N0.045, No.046, No.047, No.048, they refer to
the machine coordinates. As follows figure shows, X, Z are the machine coordinate system
axes;No0.045, No.047 are for X axis positive and negative strokes, No.046, No.048 are for Z axis
positive and negative strokes, within the broken line is the software stroke scope.
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NO.048 NO.046:

If the machine position (coordinate) exceeds the area within broken line, overtravel alarm will be
issued. The steps to eliminate this alarm are: press RESET key to clear the alarm, then moves
reversely (for positive overtravel, move out negatively; vice versa).

Additional axis
The software stroke is set by data parameter No.192, No.195, which is referred to the machine
coordinates. N0.192 is for Y positive stroke, No.195 is for Y negative stroke.
The software stroke is set by data parameter No.193, No.196, which is referred to the machine
coordinates. No.193 is for 4™ axis positive stroke, No.196 is for 4™ axis negative stroke.

155



CNCmakers Limited Turning CNC System User Manual

www.CNCmakers.com

The software stroke is set by data parameter No.194, No.197, which is referred to the machine
coordinates. No.194 is for 5" axis positive stroke, No.197 is for 5" axis negative stroke.

2.4 Emergency operation

During the machining, some unexpected incidents may occur because of the user programming,
operation and product fault etc. So this C1000T should be stopped immediately for these incidents.
This section mainly describes the resolutions that the system is capable of under the emergency
situation. Please see the relative explanation on these resolutions under the emergency by machine
builder.

241 Reset

17
RESET
Press “/ " key to reset C1000T system when there are abnormal .,outputand axis
actions:
1 All axes motion stops;

2 M, S function output is inactive (which can be set by parameter whether automatically cut off

/7
signals such as spindle CCW/CW, lubricating, cooling by pressing %= key, defined by

PLC ladder);
3 Automatic run ends, modal function and state are held.on.

2.4.2 Emergency stop
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During machine running, if the emergency button is pressed under the dangerous or emergent
situation (external SP signal active), the CNC system enters into emergency status and the machine
movement is stopped immediately. All the outputs such as the spindle running, cooling are cut off. If
the emergency button is released, the emergency alarm is cancelled and the CNC resets. Its circuit

wiring is shown in Section 2.3.1 of this Chapter.

Note 1: Ensure the fault is eliminated before the emergency alarm is cancelled.

Note 2: Pressing down the Emergency button prior to power on or off may alleviate the electric shock to the
machine system.

Note 3: Re-perform the'machine zero return to get the correct position coordinate after the emergency alarm
is cancelled (machine zero return is forbidden if there is no machine zero on the machine.).

Note 4: Only Bit2(ELAM) of the bit parameter No.215 is set to 0, is the external emergency stop active.

2.4.3 Feed.hold

FEOHOD key can be pressed during the machine running to make the running to pause. But in
threading, cycle running, this function can not stop the running immediately.

2.4.4 Power-off

Under the dangerous or emergency situations during the machine running, the machine power
should be cut off immediately to avoid the accidents. But it should be noted that there may be a large
error between the CNC coordinates displayed and the actual position. So the toolsetting operation
should be performed again.
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CHAPTER 3 MANUAL OPERATION

Note!
The key functions of this C1000T machine panel are defined by PLC

program (ladders), please refer to the manual from the machine builder for
their function significance.
Please note that the following functions for the machine panel keys are

described based on theCNCmakers Limited standard PLC programs!

dm
)

Press s | key, it enters Manual mode. In this mode, the manual feed; spindle control,
override adjustment, tool change etc. operations can be performed.

3.1 Coordinate axis move

In Manual mode, 2 coordinate axes can be moved ‘manually for feeding and rapid traverse.

3.1.1 Manual feed

Press and hold X axis feed and direction key ﬁx or @ in the selection area

i B R
G =

< m @ % N , X feeds negatively or positively, and its feeding stops if the key is
released; press.and hold Z axis feed and direction key <Zejz or |2> Z feeds negatively or
positively, and its feeding stops if the key is released; press and hold Y axis feed and direction key
%ev or % , Y feeds negatively or positively, and its feeding stops if the key is released; press

and hold the 4th axis feed and direction key m o} , the 4™ axis feeds negatively or
positively, and its feeding stops if the key is released.

v
In Manual mode, press = #0  key to make the indicator O "W\ in the panel state area to light

up, and it enters the manual rapid traverse mode.
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3.1.2 Manual rapid traverse

2
e

i < m @ Pal il

Press and hold the = #®  key in the direction selection area
the rapid traverse indicator in the panel state area lights up. X can rapidly move negatively or

Y

12
8 &

positively by pressing the axis direction key ﬁx or @ , and the axis moving stops if the key is
released; press and hold Z axis feed and direction key @z or [2> , Z can be rapidly moved
negatively or positively, and Z moving stops if the key is released; press and held Y axis feed and

LI

direction key ey or , Y can rapidly move negatively or positively, and Y. moving stops if
%
the key is released; press and hold the 4™ axis feed and direction key ch or‘ , the 4™ axis can
rapidly move negatively or positively, and the 4™ axis moving stops if the key.is released.
vy

In Manual rapid mode, press = ™®  key to make the indicator O "Vu  to go out, and the rapid
traverse will be inactive, it enters the manual feed mode.

Note 1: If no reference point return is performed after'power on, as the rapid traverse switch is turned on
(rapid indicator lighting up), the manual feedrate or rapid rate for the traverse is defined by the
Bit0(ISOT) of the bit parameter No.012 of this C1000T system.
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Note 2: In Edit/MPG mode, }{},’ key is inactive.

3.1.3 Speed tune

i,

WW%
f. OVERRIDE
L

In Manual mode, 0 or can be pressed to alter the manual feedrate override that has 16
steps. The relation of the override and the feedrate is as follows table if data parameter No.031 is
set to 1260:

Feedrate override (%) Feedrate (mm/min)
0 0
10 126
20 252
30 378
40 504
50 630
60 756
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Feedrate override (%) Feedrate (mm/min)

70 882

80 1008
90 1134
100 1260
110 1386
120 1512
130 1638
140 1764
150 1890

Note : There is about 2% error for the data in the above table.
[ ]

{t

5 e

S 'Q v °rixio Txoo Fuxiood

o© In the manual rapid traverse, it can press or VI Vu25% WE0% VW00%Key to modify the
= rapid override, and there are 4 steps of FO, 25%, 50%,100% for the override.(FO set by data
o parameter No.032)

g The rapid override is active under the following conditions:

§_ (1) GOO rapid traverse (2) Rapid traverse in_canned cycle

g' (3) Rapid traverse in G28 (4) Manual rapid traverse

3.2 Other manual operations

3.2.1 Spindle CCW, CW, stop/control

[ ]

| 4]

s.cw : In Manual mode, the spindle rotates counterclockwise if pressing this key;
'ZUJO

881%: |n Manual mode; the spindle stops if pressing this key;

b))

soW > In Manual mode, the spindle rotates clockwise if pressing this key.

3.2.2 Spindle jog
‘@
J06 - At the moment, the spindle is in JOG state.

Functional description:
L

Press = %6 to enter JOG mode, and the spindle JOG function ON/OFF is executed only when
the spindle is in the state of stop.

1)

In spindle JOG mode, by pressing 5% key, the spindle rotates counterclockwise for jogging;
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)

by pressing = S®  key, the spindle rotates clockwise for jogging. The jog time and speed are set by
data parameter No.108 and No.109 respectively.

When the spindle JOG rotates, %N i pressed to stop the spindle JOG rotation, the spindle
brake signal is not output when the JOG rotation stops.

K10.4 is set to 1, the spindle JOG is valid in any mode. In Auto or MDI mode, the spindle is in the
JOG rotation state, the program closes the spindle JOG rotation and the JOG function.

Parameter setting:

PLC parameter K104 1/0: the spindle JOG is valid in any mode/Manual, MPG, Zero return mode.

Data parameter No.108: spindle JOG time

Data parameter No.109: rotary speed in spindle JOG.

3.2.3 Cooling control

L]
W
tooune - |n Manual mode, press this key, the cooling is switched on/off.
Parameter setting: PLC parameter K10.1 1/0: the spindle lubricating and cooling output
remains/closes in reset.

3.2.4 Lubricating control

Function description:
1. Non-automatic lubricating
DT17 =0: For non-automatic lubricating
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When data parameter No.112 is70,, it is\lubricating turn output, by pressing the e key, the
lubricating is output. And the lubricating is cancelled by pressing it again. M32 is for lubricating output,
and M33 is for lubricating output cancellation.

'W()(_

When data parameter No.112, > 1, it is timing lubricating output, by pressing the W& key the
lubricating is output. And'it.is cancelled after a setting time by data parameter No.112; by executing
M32, the lubricating istoutput, and it is cancelled after a setting time by data parameter No.112. If the
setting time is not yet'up, M33 is executed to cancel the lubricating output.

2. Automatic lubricating

DT17>0: For automatic lubricating, the lubricating time DT17 and lubricating interval time DT16
may be set.

After C1000T system is switched on, it is lubricating for a time set by DT17, then the lubricating
output stops. After an interval set by DT16, the lubricating is output again, so it cycles by sequence.

=10

In the automatic lubricating, M32, M33 codes as well as the = key are all inactive.

Parameter setting:

PLC parameter: K10.1 1/0: the spindle lubricating/cooling output remains/closes in reset.

PLC parameter:K16.2 1/0: whether the lubricating outputs in power-on when the automatic

lubricating is valid.

PLC data: DT16 automatic lubricating interval time (ms)

PLC data: DT17: automatic lubricating output time (ms)
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Data parameter: No.80: M execution duration(ms)
Data parameter: No.112: lubricating start time (0-60000ms)(O:lubricating time is not limited)

3.2.5 Manual tool change

i
TeweE - |n Manual mode, by pressing this key, the tools are changed manually by sequence (if
current tool is No.1, by pressing this key, it is changed for No.2 tool; if current tool is No.4, by pressing

this key, it is changed for No.1 tool.

3.2.6 Spindle override

In Manual mode, if the spindle speed is controlled by analog voltage output, the spindle speed
may be overrided.

—{h%+

%
By pressing ("% | in Spindle Override keys, the spindle speed..can. be changed by real-time
adjusting of the spindle override that has 8 steps of 50% ~ 120%.
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CHAPTER 4 MPG/STEP OPERATION

In MPG/Step mode, the machine moves by a specified increment.

Note!
The key functions of this C1000T machine panel are defined by PLC

program (ladders), please refer to the manuals by the machine builder
for their significance.
Please note that the following description for the key functions in this chapter

is based on the C1000T standard PLC program!

4.1 Step feed

Set the system parameter No.001 Bit3 to 0, and press ﬁ key to enter the STEP working
mode, it displays as follows:
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4.1.1 Increment Selection
*ra o Sudoo Fuoo

Press WF0 W25% M50% W100% {5 select the move increment, the increment will be shown in the

T1x1000
window. When the BIT7(SINC) of the bit parameter K016 is 1, step W'00% s inactive; when the BIT7

i °rivo oo Fixiooo Txoo
is 0, W W25% V5% WI00% gre gl active. For example, to press 5% key, the window is shown

as follows:
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4.1.2 Moving direction selection

L ]
Pressing ﬁx or @ key once can move X negatively or positively by“a step increment;
L ]
pressing ®z or §> key once can move Z negatively or positively by a step increment;
L]
K

pressing @y or key once can move Y negatively or positively by a step increment.

4.2 MPG(handwheel)feed
‘@

Set the BIT3 of the system parameter No.001 t6 1, and press = ™% key to enter the MPG mode,
it displays as follows:
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The handwheel figure is as follows:

The handwheel (MPG) figure
4.2.1 Increment selection

*ra rae Faoo Fuxooo _ . _ _
Press mr w2ssw wsone wioowkey to select the move increment, the increment will be shown in
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Trx1000
the window. When the BIT7(SINC) of PLC K016 is 1, step W'00% js inactive; when BIT7 is O,
*ra *rxo oo Fuxaooo oo

WF  Wu25% W50% W100%gre gl active. For example, to press 5% key, the window is shown as

follows:

| 00001 NOOQO
X 0. 000

| FEEDRATE 00
RAPID OVF

S OVRD

PROC

4.2.2 Moving axis and direction selection

L ] L] o L ]
In MPG mode, press ﬁx, ey | <%Iz , m key, thescorresponding axis will be selected.
The MPG feed direction is defined by its rotation direction. Generally, the handwheel CW is for
positive feed, and CCW for negative feed. In case of that handwheel CW is for negative feed, CCW
for positive feed, it may exchange the A, B signals of the.handwheel terminals. No. 013 Bit0 ~ Bit4

selects the feed direction of MPG rotation.
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4.2.3 Other operations
1) Spindle CCW, CW, stop control

=)
s.cw - In Manual/Step mode, the spindle rotates counterclockwise if pressing this
key;

o

SS1P ' In Manual/Step'mode, the spindle stops if pressing this key;

)

s.o% : In Manual/Step.mode, the spindle rotates clockwise if pressing this key.
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2) Spindle Jog

‘©

406 at the moment, the spindle is in JOG working mode.
1)
In spindle Jog mode, by pressing =S¢ key, the spindle rotates counterclockwise for jogging; by
=)

pressing = % key, the spindle rotates clockwise for jog. The jogging time and speed are set by data
parameter No.108 and No.109 respectively. The concrete is referred to Chapter 3.2.2.

3) Cooling control

Refer to OPERATION, Chapter 3.2.3
4) Lubricating control

Refer to OPERATION, Chapter 3.2.4
5) Manual tool change

Tedaee - |n MPG/Step mode, press it to execute the tool change orderly.

adjusting of the spindle override that has 8 steps of 50% ~ 120% .

6) Spindle override tune E
In MPG/Step mode, if the spindle speed is controlled by analog voltage output, the spindle speed S
may be overrided. o
L% =

% g

By pressing %** | in Spindle Override keys, (the spindle speed can be changed by real-time |

=

=

4.2.4 Explanationitems

The correspondence of the handwheel scale'to the machine moving amount is as follows table:
Moving amount of each MPG scale
MPG increment 0.001 0.01 0.1 1

Specified coordinate value 0.001mm 0.0fmm | 0.1mm | 1mm

(Taking example of the least input increment 0.001mm)

Note 1: The MPG increment is'related to the system’s current metric/inch input state and the system’s least
input increment.
Note 2: The MPG speed cannot be more than 5r/s, otherwise, the scale value is inconsistent with the
movement amount.
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CHAPTER 5 MDI OPERATION

In MDI mode, the operations of parameter setting, code words input and execution can be
performed.

Note!
The key functions of this C1000T machine panel are defined by PLC

program (ladders), please refer to the manuals by the machine builder for

their significance.
Please note that the following description for the key functions in this chapter is

based on the C1000T standard PLC program!

5.1 Code words input
Select MDI mode to enter the PRG STATE window, to input an block “G50 X50 Z100” , the steps

are as follows:
‘B

1) Press = Ml key to enter MDI mode;
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PROGRAM =l = PROGRAM . .
2) Press key ( or or press many times if needed) to enter PRG STATE

window:

Compreher

PRG RATE!

FEEDRATE

RAPID OVF
S OVRD

G 5 O
3) press address key , humber key , ;
Z 1 0o O
4) press address key , humber key , , ;
O

X
5) press address key , humber key , :
The window is shown as follows after above operations are completed(can input 4 block

and display 6 block):
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. (ABSOLUTE)  (RELATIVE)

SPRM 0300
X 2.000 U 0,000 SSPM 0000
/ SNAX 5000
%4 0.000 W 0.080 SyiN Dpoo

00000 :
L]

PRG RATE( y
FEEDRATE 1004
APID OvE

DATA GS5OZ102150

PROGRAM [ WDI LOCA

5.2 Code words execution

DATA
After the word is input, press YT and the display is as follows:

! 150000 70100
PRG STAT 00001 NOGO8 MODAL INFO
(ABSOLUTE)  (RELATIVE) Gee ag7 698 621
G40 G54 MOS MO
N33 NAL I3 N3O
SQ300,

SPRM @3ee
X 0.00¢ U 0.000 SSPM 00GO
SMAX 600D
MIN 0O

Z 0,200 W Q. 208

00eoa
G508 21X
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DATA g4 A
I imoenwhrl LOCAL DTS DIS

ommn .
After the code words are input.and T s pressed to display the block, key is pressed
D
to execute the input block. During the execution, FfEHWw and Emergency Stop button may be

pressed to terminate'these code words execution.

Note: The subprogram call codes (M98 P_ ; etc.), compound cutting cycle codes(G70, G71, G72, G73, G74,
G75, G76 and so on) is inactive in MDI mode.

5.3 Parameter setting

In MDI mode, the parameter value can be altered after entering the parameter interface. The
detailed is referred to OPERATION, Chapter 10.
5.4 Data alteration

CANCEL
In the PRG STATE window of MDI mode, if there is an error during words inputting, is

pressed to cancel the display or . is pressed to clear all the input, then re-input the correct ones.
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5.5 Other operations

Spindle override available
In MPG/Step mode, when the spindle speed is controlled by analog voltage output, the spindle

speed may be tuned.

={P%t+

%
presst™® | the spindle speed can be changed by real-time adjusting of the spindle override
that has 8 levels of 50% ~ 120%.

2. Rapid override is available.

*rxa Fuxaooo oo ruxo
Press WF0 WL100% W50% W25% to tune the rapid traverse rate which has 4 levels.

3. Feedrate override is available.

MV%+

In MDI mode, by pressing®* | the actual speed real-time adjusting of 0 ~ 150% feedrate by
F code can be done by the override that has 16 levels from 0% to 150%.
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CHAPTER 6 PROGRAM EDIT AND MANAGEMENT

In Edit mode, a program can be created, selected, altered, copied and deleted, and the
bidirectional communication of CNC to CNC, or CNC to PC can also be done. To prevent the program
to be altered or deleted accidentally, a program switch is set up for this C1000T system. And it must be
turned on before program editing. Please see details in Section 10.1.1 of this part. Also 3 level user
passwords are set in this C1000T system to facilitate the management. Only the operation level above
4 is authorized (4th or 3rd level etc.) can the program switch be opened for program editing. See
OPERATION, Section 10.3 .

6.1 Program creation

6.1.1 Creating a block number

In the program, the block number can be added or not, the program-is executed by the sequence.
When the “AUTO SEG” switch in SWITCH SETTING window is OFF, CNC ‘doesn’t generate the block
number automatically, but the blocks may be numbered manually.

When the “AUTO SEG” switch in SWITCH SETTING.window is, ON, CNC generates the block

EOB
number automatically, it automatically generates thefnext block number by pressing key in
editing. The block number increment is set by the CNC data parameter No.042. (See details in
Section 10.1.1 of this part.)
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T, G . SR
ON-OFF SETTING = 00001 NODO® |MODAL [NFO

GO0 G97 G98 G21

G40 654 Mo5 Meg
» o M33 M41 MI3 W30

S |
PRG S# | TCHE EE = —

& F00R0R0 mm/mi
St o on e

PRG RATE 0|

FEEDRATE 100%|
RAPID OVFf 100%

100%|

(PROC_CNT 0000,/0000)

CUT T IME 000:00:00

E’; Password| Backup lGoordinat| Time ”_Switch

6.1.2 Inputting a program
‘D

1. Press = BT key to enter the Edit mode;

PROGRAM
Press key to enter the Program interface, select the PRG CONTENT window by pressing

= B

or key;
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2. Press address key , number key , , and L key by sequence
(e.g. program O0001 creation);

3. Press 2O key to create the new program;

| 50000 T0100
00001 N@eoo

DATA Ln: 1

' ME: 10:20:2
|E [PROGRAM. __ MDI [LOGAL DIR|0SB DISK!' 1%

4. Input the edited part program one.by one, the character will be displayed on the screen
immediately as it is input(as for compound key, press this key repeatedly for alternate input), after a
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EOB
block is finished, press key to,terminate it.
5. Other blocks input may be finished by step 4 above.

Note: The unexpectedpower-off when the program is input, the program being edited cannot be saved.

6.1.3 Movementof.cursor
L ]
@) ) PROGRAM
1) Pressu. 27 1 key to enter the Edit mode, then press key to enter the PRG CONTENT
window;

2) Press ﬁ key, the cursor shifts a row upward; if the number of the column where the
cursor locates is over the total columns of the previous row, the cursor moves to the previous block

i)

3) Press U key, the cursor shifts a row downward; if the number of the column where the

“w.n

cursor locates is over the total columns of the next row, the cursor moves to the next block end (at

U

end (at “;” sign) after key is pressed;

sign) after the key is pressed;

4) Press = key, the cursor shifts a column to the right; if the cursor locates at the row end, it
moves to the head of the next block;
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5) Press < key, the cursor shifts a column to the left; if the cursor locates at the row head, it

moves to the end of the next block;

=
=

6) Press key to window upward

7) Press key to window downward,

6.14.Searching a character and line No.

Searching a character: To search for the specified character upward or downward from
the cursor current location
The steps of finding is as follows:

‘D

1) Press = ®1  key to enter Edit mode;

PROGRAM
2) Press key to enter the PRG CONTENT window;

3) Input the characters to be searched , the characters over the 10th byte will be ignored.

4) Press ﬁ key ( ﬁ or Q

the character where the cursor locates), it displays as follows:

is determined by the location of the character searched to

o “ oy
08123 NOOE
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pars_ A

5) After the finding, the CNC system is still in FIND state, press ﬁ or Q key again,
the next charactercan be found.

Note 1: If the character is not found, the searching character will disappear
Note 2: During the searching, it doesn’t search the characters in the called subprogram, and the character in

subprogram is searched in subprogram.

Note 3: The system cannot search and scan the character in macro edit mode.

Searching a line:Put the cursor rapidly move to specified line of program
The steps of finding is as follows:

171
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1) Press = ®T  key to enter Edit mode;

PROGRAM .
2) Press key to enter the PRG CONTENT window;

3) Input the line No. to be searched
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3) Press input key,the cursor will skip to specified line
6.1.5 Inserting a character

Steps:
1) Select the PRG CONTENT window in Edit mode;
INSERT
2) Press AT key to enter the INS mode (the cursor is an underline), the window is as follows:

3) Input the character to be inserted

6.1.6 Deleting a character

Steps:
1) Enter the PRG CONTENT window in Edit mode;

DELETE
2) Move the cursor to the location where you want to delete, press key. to delete the
character where the cursor locates;

6.1.7 Altering a character
Steps:

1) Enter the PRG CONTENT window in Edit mode;
INSERT

2) Move the cursor to the location where you want to alter, press hATER . key to alter the character instead of
the input content
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6.1.8 Deleting a single block

Steps:
1) Select the PRG CONTENT window:in Edit;mode;

2) Move the cursor to the head of the block to be deleted (column 1), press Na key,

DELETE .
And then press key.to delete a single block

6.1.9 Deleting blocks

Steps:

1) Selectthe PRG CONTENT window in Edit mode;

2) Move the eursor to head line of a block that you want to delete
3) Input the sequence No. of the last block that you want to delete

DELETE
4) Press key, the blocks among cursor and marked address will be deleted
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6.1.10 Deleting a segment

Steps:

1) Select the PRG CONTENT window in Edit mode;
2) Move the cursor to the 15t character of a block that you want to delete

3) Input the last character of the block that you want to delete

DELETE
4) Press key, the segment among cursor and marked address will be deleted

6.1.11 Copying a single block

Steps:
1)Select the PRG CONTENT window in Edit mode;
2) Move the cursor to head line of a block that you want to copy

CHANGE

3)Press A keyfirst, then press ,copy the block where the cursorlocated in

6.1.12 Copying blocks

Steps:

1)Select the PRG CONTENT window in Edit mode;

2) Move the cursor to 15t character of a block that you want to copy
3) Input the sequence No. of the last block that you want to copy
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4) Press CHANSE key, the blocks among«cursor and inputed character will be copyed

6.1.13 Deleting a segment

Steps:

1) Select thesPRG\CONTENT window in Edit mode;
2) Move the cursor to,the 15t character of a block that you want to delete

3) Input the last character of the block that you want to delete

4) Press CHANGE key, the segment among cursor and inputed character will be copyed

6.1.14 Pasting a single block
Steps:
1)Select the PRG CONTENT window in Edit mode;
2) Move the cursor to location of program that you want to paste

DATA
3)Press YT key, insert the last copy program content before cursor to finish paste operation
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6.2 Deleting program

6.2.1 Deleting a program

Steps:
1) Select the PRG CONTENT window in Edit mode;
O O O 1
2) Press address key , humber key , , , by sequence ( by program
00001);

DELETE
3) Press key, program O0001 will be deleted.

6.2.2 Deleting all programs

Steps:
1) Select the PRG CONTENT window in Edit mode;

- 9 L/ » 9

(@)
2) Press address key , symbol key > |, number key ] ; ;

DELETE _
3) Press key, all the programs will be deleted.

6.3 Selecting a program

When there are multiple programs in CNC system, aprogram can be selected by the following 3
methods:

6.3.1 Search

1) Select Edit or Auto mode;
PROGRAM .
2) Press key.to'enter the PRG CONTENT window;
O
3) Press address key. and key in the program No.;

U

EOB
4) Press @ or key, or press key in Auto mode, the searched program will be

displayed. If the program does not exist, an alarm will be issued by CNC.

Note: In step 4, if the program does not exist in Edit mode, a new program will be created by CNC system

after key is pressed.
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6.3.2 Scanning

1) Select Edit or Auto mode;
PROGRAM .
2) Press key to enter the Program window;

O
3) Press address key ;

4) Press G ﬁ

or key to display the next or previous program;
5) Repeat step 3 and 4 to display the saved programs one by one.

6.3.3 Cursor

1) Select Auto mode (must be in non-running state);

PROGRAM .
2) Press key to enter the PRG LIST window;

5 | 00001 : "

131 00-01-14 GOXOYOZOd

483 00-01-14 ERETVITSHRals ! \
SRRl | Go0G98GISRTAZ 50RTEI 25:

133 00-09-18 [

191 00-09-18

3
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h. W B B SYS TIME: 04:05:47
PROGRANBN MBI OCAL DIR USB DISK | i

3) Press ﬁ , U = %

or , , key to move the cursor to the program name to be
selected (“PRG SIZE” “NOTE" eontent changed as the cursor moves);

| 50000 10100

FREE: 109 M |

{ #f P& PROGRAM PREV | EW
5 of 100001
131 00-01-14 EEOINCNEVAR
483 00-01-14 M2551000:
9 00-09-19 (G90G98GISGTAZ-50R5F | 25:
133 00-09-18 0,
191 00-09-18

SYS TIME: 04:05:47
PROGRAM | MDI  |[OCAL DIR USB DISK |

DATA

4) Press EOB key or[™FUT

175



CNCmakers Limited Turning CNC System User Manual

www.CNCmakers.com

6.4 Renaming a program
1) Select the PRG CONTENT window in Edit mode;
O .
2) Press address key =, and key in the new program name;

INSERT
3) Press ATER key.

6.5 Copy a program

To save the current program to a location:
1) Select the PRG CONTENT window in Edit mode;

(@)
2) Press address key , and key in the new program No.;

CHANGE
3) Press key.

E
c
3 6.6 Program management
o©
= .

6.6.1 Program list
@]
E°]
1 PROGRAM
2 In non-Edit mode, press key to enter the PRG LIST«window. In this window, it lists the
o program names saved in CNC system, and it can display. maximum 10 names in a window, if the
=]

=8
programs saved exceed 10, it may press key to display the other program list.

| 50000 T0100

00001 ;
131 00-01-14 NElPNOVAIH
483 00-01-14 EETPEIITlH
R EREl | G90G98GI5GT4Z-50R5F | 25
133 00-09-18 [N
191 00-09-18

PROGRAM MDI  |[OCAL DIR USB DISK | i

1)Open program

. @) EOB
Open specified program : = + No.+

In Edit mode, it will creat program if program No. is not exit.
2)Delete program

DELETE
1. In Edit mode, press to delete program specified by cursor

) DELETE DELETE
2.In Edit mode,press = + No. + or No. +
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6.6.2 Part-Prg number

It shows the total number of the part programs (up to 400) that can be saved in CNC system and
the current part programs number that have been saved at present.

6.6.3 Memory size and used capacity

They show the total memory capacity (56M) of the CNC and the current capacity that has been
occupied.
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CHAPTER 7 TOOL OFFSET AND SETTING

The actual location of tool can be overlooked in programming for simplifying programming. Three
methods including positioning tool setting, trial tool setting and machine zero tool setting are available
in this C1000T system. The tool offset data are obtained from this tool setting operation.

7.1 Tool positioning setting
Steps:

‘ 7 _axis

Z axis

==

X axis .
Xaxis

Fig. 7-1 Fig. 7-2

1. Firstly determine if the offset values are zero in X, Z,.if'not, clear all the tool number offset
values;

2. Set the offset No. for 00 (i.e. T0100,T0300), as for the offset value: (method: execute a move
code or perform the machine zero return in T0O100 state, then clear the offset value automatically as
returning to the machine zero)

3. Select a tool by random (usually the 12! toel, this tool will be used as the reference tool);

4. Position the tool nose of the reference tool to a point (toolsetting point), as shown in Fig. 7-1;

5. In PRG STATE window of the MDI 'mode, set up the workpiece coordinate system by the
command G50 X__ Z ;

6. Clear the relative coordinate, (U;W), see details in OPERATION, Section 1.3.1;

7. After the tool is moved to a safety height, select another tool and move it to the setting point,
as shown in B;

OFFSET J 0 :

8. Press key and move the cursor by , key to select the corresponding offset
number of that tool;

DATA
INPUT

U
9. Press address key , then press key to input the tool offset value of X axis into the

corresponding offset number;

wW DATA
10. Press address key , then press g key to input the tool offset value of Z axis into
the corresponding offset number;

11. Repeat the steps from 7 to 10 to perform the tool setting operation for other tools.

Note: The original system tool offset should be cleared in positioning tool setting, multiple but one input of

(&) W

the new offset value by , keys are disabled, about the clearing ways, refer to Volume II
Operation, Chapter 7.4.4.
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7.2 Trial tool setting

Whether the method of trial tool setting is inactive is defined by the system parameter No.012
Bit5.
Steps (workpiece coordinate system by part end surface):

] Surface B
/ Surface A

1
x > 7

|

X

v

1. Select a tool by random and make it cut on Surface A;
2. Retract the tool along X axis without Z axis moving and stop the spindle;

OFFSET
3. Press key to enter the Offset interface, selectsthe TOOL OFFSET window, then move

the cursor by pressing ﬁ , Q key to select the'corresponding offset number;

INPUT
k

4. Key in by sequence the address key < ,.number key and
5. Make the tool cut along Surface'B;

6. Retract the tool along Z axis without.the'movement of X axis, and stop the spindle;
7. Measure the diameter "a" (supposing a=15);

OFFSET
8. Press key to enterthe Offset interface, select the TOOL OFFSET window, then move

7\

key to select the corresponding offset number;

x DATA
9. Key in the addressikey by sequence, number key L , S and "V
10. Move the toolto a safety height to change for another tool;

the cursor by pressing

key;

Surface B1

]
/ /_ Surface A1

V]

—
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11. Make the tool to cut on Surface A1;

12. Retract the tool along X axis without Z axis moving and stop the spindle;

13. Measure the distance "B " " between the Surface A1 and the workpiece coordinate
origin(supposing B * =1) ;

OFFSET
14. Press key to enter the Offset interface, select the TOOL OFFSET window, then move

the cursor by pressing G , ﬁ key to select the corresponding offset number;

P = ar DATA

. Z . > INPUT
key; 15. Key in by sequence the address key , sign key , humber key ~“~ , and

16. Make the tool to cut on Surface B1;
17. Retract the tool along Z axis without the movement of X axis, and stop the spindle;
18. Measure the distance "a’ " (supposing a’=10);
19. Press ¥ key to enter the Offset interface, select the TOOL OFFSET window, then move
Q , ﬁ key to select the corresponding offset number;
% 17 B R
20. Press orderly the address key , number key , and key;

21. Repeat the execution from Step 10 to Step 20 to perform the {ool setting operation for other

tools.

Note: The offset value may be large by this tool setting method, so the.tool compensation should be done by
the coordinate offset by the CNC system. (set the BIT4 of the CNC parameter No.003 to 1). Moreover,
the tool lengths compensation should be performed by using the T code in the 1st block, or the 1st
move block should contain the T code for the toolldlength compensation.

the cursor by pressing

7.3 Tool setting by machine zero return

There is no reference tool in this tool setting methods, when the tool is worn or to be adjusted, it
only needs to be set again, and (@ machine zero return should be done before the tool setting. The
machining could be continued by performing a machine zero return at power on after power-off, which
is very convenient for the operation.

Steps (workpiece:coordinatessystem by part end surface):

Surface B
f } Surface A
1 ¥
a > 7/
A4 X

1. Press "#¢" key to enter Machine Zero mode, move axes to machine zero;
2. Select a tool by random and set the offset number of the tool to 00 (e.g. T0O100, TO300) ;

180



www.CNCmakers.com Chapter 7Tool Offset and Setting

3. Make the tool to cut on Surface A;
4. Retract the tool along X axis without the movement of Z axis, and stop the spindle;

OFFSET
5. Press key to enter the Offset interface, select the TOOL OFFSET window, then move

key to select the corresponding offset number;

DATA
Z

the cursor by pressing

giahud key to set the

6. Key in by sequence the address key , humber key and
offset value of Z axis;

7. Make the tool cut along Surface B;

8. Retract the tool along Z axis without the movement of X axis, and stop the spindle;

9. Measure the distance "a"(supposing a=15);

OFFSET
10. Press key to enter the Offset interface, select the TOOL OFFSET window, then move

Q , ﬁ key to select the corresponding offset.-number;
x DATA
11. Key in by sequence the address key , humber key 1 ; e and "™
the offset value of X axis;
12. Move the tool to a safety height for tool change;

13. Change for another tool, and set the tool offset number to 00 (i.e. T0O100, TO300);

the cursor by pressing

key to set

Surface B1

|
/ Surface Al
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14. Make the toolito cut on Surface A1; v X
15. Retract the“tooltalong X axis without Z axis moving and stop the spindle; measure the
distance "B1!" between the Surface A1 and the workpiece coordinate system origin(supposing f1=1) ;

OFFSET
16. Press key to enter the Offset interface, select the TOOL OFFSET window, then move

the cursor by pressing U , ﬁ key to select the corresponding offset number;

| < N 1 R
17. Key in by sequence the address key , sign key __— | number key , and
key to set Z offset value;
18. Make the tool to cut on Surface B1;
19. Retract the tool along Z axis without the movement of X axis, and stop the spindle;
20. Measure the distance "a1" (supposing a1=10);

OFFSET
21. Press key to enter the Offset interface, select the TOOL OFFSET window, then move

the cursor by pressing 0 , ﬁ key to select the corresponding offset number;
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X 1 (] DATA
22. Key in by sequence the address key , humber key , and ™

X offset value;

23. Move the tool to a safety position;

24. Repeat the execution from Step 12 to Step 23 to perform the tool setting operation for other
tools.

Note 1: Machine zero switch must be fixed for the tool setting operation by machine zero return.

Note 2: The workpiece coordinate system setting can’t be done by G50 code after tool setting by machine
zero return.

Note 3: The tool compensation should be done by coordinate offset by the CNC system (the system
parameter No.003 Bit4 is set to 1), further more, the tool lengths compensation should be performed
by using the T code in the 1st block, or the 1st move block should contain the T code for the tool
length compensation.

7.4 Setting and altering the offset value

key to set

Press "™ Kkey to enter the Offset interface, it displays the offset numbefs ofiN6.000 ~ No.032

by pressing the E], = keys respectively.

0. 0.
.000] 0.
. 060
000

5 5
c c

3
3 >
= =

(@)
S 5
o D
- =
] 2
(=7 5
S 3

Ty
FSET=

X — 2 R T

WE| 0 2.000__ 0.
R
(o) | MR 0000 0000 0000
() [ INBIOO8 ©_c00 0,000 e
o2 B 0.000 0.000 0000 3
(9% Imin|  o0.000 0000 0000 3
o |ME| 0.000 0000 0000 v

M| 0000 0.000 0000 O ABSOLUTE
s | MR 0.000 0.000 0000

mn|  o.00 0000 o000 O X 0000

ME 0,000 0.000  0.000 g
19 Twin|  o0.000 o0.000 0000 9% Z 0000
WEAR= | I i

"srsr: TIME:

Tool wear (2-axis)

7.4.1 Offset setting

OFFSET
1. Press key to enter the OFFSET interface, select the desired window by pressing the
=2 B keys:

2. Move the cursor to the location of the tool offset, wear number to be input;
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Scanning: Press U , ﬁ key to move the cursor in sequent
Searching: By following key sequence, it may move the cursor directly to a location to be keyed

P DATA
in S + offset number + ™

3. After pressing the address key or , the numerical number may be keyed in
(decimal point allowed)

DATA
INPUT

4. By pressing the key, the CNC calculates the offset value automatically and displays the

result in the window.

7.4.2 Offset alteration

1. By the method in OPERATION, Section 7.4.1, move the cursor to the location of the offset
number that is to be altered;

U W
2. If the offset value of X axis is to be altered, key in ; as for that.of Z axis, key in ;

3. Then key in the incremental value;

DATA
4. Press the ™" key to add the current offset value to the value keyed in, the operation result

will be displayed as a new offset value.
Example: The set X axis offset value is 5.678
The increment keyed inis U 1.5
Then the new offset value is 7.178 (=5.678+1.5)

S S
c c

3
3 >
= =

(@)
S 5
o D
- =
] 2
(= 5
S 3

7.4.3 Clearing the offset values

1. Move the cursor to the offset numberto be cleared;
2. Method (1)

DATA
INPUT

X
If the offset value of X axis is tobe cleared, press key, then press key, this offset

will be cleared;

DATA
INPUT

Z
If the offset value of Z axis is to be cleared, press key, then press key, this offset

will be cleared;
3. Method (2)
DATA
If the current offset in X axis is a, input U-a, then press pual key, this offset in X axis will be
cleared;

DATA
INPUT

If the current offset in Z axis is B, input W-@3, then press key, this offset in Z axis will be

cleared.
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7.4.4 Setting and altering the tool wear

To prevent the mistaken operation of the setting and alteration of the offset value (decimal point
missed, mislocated etc.), which may cause the tool collision by oversize offset value, for the visual
judgement for the tool wear by the operator, the TOOL WEAR window is set in this C1000T system.
When the offset value is needed to be altered due to the inaccurate dimensions by the tool wear, it
may set or modify the wear value. The wear input range is defined by the data parameter No.140, and
they are saved even at power down.

The setting and alteration methods for the tool wear are approximately identical to that of the tool
offset, and the wear value is input by U(X axis), W(Z axis), V(Y axis).

7.4.5 No.0 tool offset moving workpiece coordinate system

When No.012 Bit 6 is set to 1, No. 0 tool offset moving workpiece coordinate system'is valid.
After the value is input in No. 0 tool offset, the workpiece coordinate systemexecutes the offset
based on the input value.

0. 0.
000  0.000)  ©.000
. 900 0. 00¢ . 000
; g%__@_@ T % ......
. 0. 00 : :
K 000 0.000 0. 00¢ =7
mm . 000 0.000
1z 000 0.000 0 ’
i . 0 0.000 ¢ KB
" 000 0. 00 o 3
| . 000! 0. 7
T= i

Beforeninputting No.0O tool offset

9. . 000] .
X
. 00 . 000] . 0
. 00¢ j i
. 00 0. 000) . 000
. 00¢ . 000) . 000]
. 00 . 000) . 000
. 00¢ ; .
. 00¢ ). 000
0.000]  0.000 ¢

After inputting No.0 tool offset
As the above figure, after X100, Z100 in No.0O tool offset is input, the workpiece coordinate
system offsets X100, Z100.
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CHAPTER 8 AUTO OPERATION

Note !

The key functions of C1000T machine panel are defined by PLC program

(ladders), please refer to the materials by the machine builder for their significance.

Please note that the following description for the keys function in this

chapter is based on C1000T standard PLC program!

8.1 Automatic run

8.1.1 Selection of the program to be run

1. Searching method
1) Select the Edit or Auto mode;

2) Press PR oy to enter the PRG CONTENT window;
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3) Press the address key OH , and key in the'program:No.;

4) Press U’ or EOB key, the program retrieved will be shown on the screen, if the program
doesn’t exist, an alarm will be issued.

2. Scanning method
1) Select the Edit or Auto mode;

2) Press MW ey to enter the’PRG CONTENT window;

3) Press the-address key O._. ;

Uy 1

4) Press the or key to display the next or previous program;
5) Repeat the step 3, 4 above to display the saved program one by one.
3. Cursor method

a) Select the Auto mode (in non-run state);

PROGRAM _ =l = _
b) Press key to enter the PRG LIST window (press or key if needed);

c) Press ﬁ G , < or = key to move the cursor to the name of the program to
be selected;

EOB
d) Press key.
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8.1.2 Start of the automatic run

1. Press @ A0 key to select the Auto mode;

2. Press . key to start the program, and the program automatically runs.
Note: Since the program execution begins from the block where the cursor locates, before pressing the

. key, make a check whether the cursor is located at the block to be executed.

8.1.3 Stop of the automatic run
* Stop by code (M00)

1. MOO
After the block containing MOO is executed, the auto run is stopped. Soxsthe, modal function and

state are all reserved. Press the - key or the external run key, the program-execution continues.
2. M01
el
Press & and the optional stop indicator is ON and the function is valid. After the block with
MO1 is executed, the system stops the automatic run, the modal function and the state are saved.

Press - or the external run key, and the program continuously runs.
* Stop by a relevant key

® L)
1. In Auto run, by pressing FEH’;&?OW key or external dwell key, the machine keeps the following
state:
(1) The machine feed slows down to,stop;
(2) The modal function and state are reserved;

(3) The program execution‘continues after pressing the - key.
reb

2. Stop by Reset key.”

(1) All axessmovement.is stopped.

(2) M, S functiontoutput is inactive (the automatic cut-off of signals such as spindle CCW/CW,

RESET
lubricating, cooling'by pressing 4/ " key can be set by the parameters)
(3) Modal function and state is held on after the auto run.

3. Stop by Emergency stop button

If the external emergency button (external emergency signal active) is pressed under the
dangerous or emergent situation during the machine running, the CNC system enters into emergency
state, and the machine moving is stopped immediately, all the output (such as spindle rotation,
cooling) are all cut off. If the Emergency button is released, the alarm is cancelled and CNC system
enters into reset mode.

4. Switching operation mode

When Auto mode is switched to the Machine zero, MPG/Step, Manual, Program zero mode, the
current block “dwells” immediately; when the Auto mode is switched to the Edit, MDI mode in Auto

185
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mode, the “dwell” is not displayed till the current block is executed.

Note 1: Ensure that the fault has been resolved before cancelling the emergency alarm.

Note 2: The electric shock to the device may be decreased by pressing the Emergency button before power
on and off.

Note 3: The Machine zero return operation should be performed again after the emergency alarm is
cancelled to ensure the correctness of the position coordinates (but this operation is forbidden if
there is no machine zero in the machine).

Note 4: Only the BIT2 (EALM) of the bit parameter No.215 is set to 0, could the external emergency stop be
active.

8.1.4 Automatic run from an arbitrary block

L ]
) _ PROGRAM :
Press = ®T  key to enter the Edit mode, press key to enter the Program.interface, then

press = or = key to enter the PRG CONTENT window:
1. Move the cursor to the block to be executed (for example, move the cursor to:the 3rd row head

if it executes from the 3rd row);

EDIT | | 50000 TO100
“' 08123 NOAGO

2. If the mode (G, M, T, F code) of,the current block where the cursor locates is defaulted and
inconsistent with the running mode “of this block, the corresponding modal function should be

executed to continue next step.
L ]

3. Press = A, key to'enter the Auto mode, then press key to start the execution.

8.1.5 Adjustment of the feedrate, rapid rate

In Auto mode, the running speed can be changed by adjusting the feedrate override, rapid
override. It doesn’t need to change the settings of the program and parameter.

* Adjustment of the feedrate override

{t

MWW%
F. OVERRIDE

Press g , 16-level real time feedrate can be obtained.

Note 1: The actual feedrate value is specified by F in feedrate override adjustment;
Note 2: Actual feedrate= value specified by Fx feedrate override
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#* Adjustment of rapid override

It can realize the FO, 25%, 50%, 100 % 4-level real time rapid override adjustment by

i

U\%
R. OVERRIDE

'Q *rix10 *rxa Fuxooo Tixico

pressing or W25% WLFO W100% Vv 50%

Note 1: The rapid traverse speeds of X, Z axis are set by the system parameter No.022, No.023 respectively;
X axis actual rapid traverse rate = value set by parameter No.022xrapid override
Z axis actual rapid traverse rate = value set by parameter No.023xrapid override

Note 2: When the rapid override is F0, the min. rapid traverse rate is set by bit parameter No.032.

8.1.6 Spindle speed adjustment

While the spindle speed is controlled by the analog voltage outputsin-Auto. mode, it can be
adjusted by spindle override.

{r

1%

S. OVERRIDE

Press G to adjust the spindle override for the spindle speed, it can realize 8-level real-time
override adjustment between 50% ~ 120%.
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Note : The actual output analog voltage = analog voltage'by parameter x spindle override.

Example: When the system parameter,N0.037 is set to 9999,execute S9999 code to select the
spindle override 100%, then the actual output analog voltage = 10x100%=10V.

8.2 Running state

8.2.1 Single block execution

When the program is to be executed for the 1% time, to avoid the programming errors, it may
select Single block mode to execute the program.
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In Auto mode, the methods for turning on single block switch are as follows:

L]
0)
Method 1: Press the SN key to make the single block indicator O Din panel state area
to light up, it means that the single block function has been selected;

In Single mode, when the current block execution is finished, the CNC running stops; if next

block is to be executed, it needs to press the . key again, then repeat this operation till the
whole program is finished.

Note 1: The single block stops at the mid point of G28 code.

Note 2: For the single block state in the execution of canned cycle codes G90, G92, G94, G70 ~ G76, refer to
the 1st part PROGRAMMING.

Note 3: While the subprogram calling (M98__ ), or subprogram calling return (M99)is being executed, the
single block is inactive. But it is active except for N, O, P addresses in the block that.contains M98 or
M99 code.

8.2.2 Dryrun

Before the program is to be executed automatically, in order to avoid the programming errors, it
may select the Dry run mode to check the program.
In Auto mode, the methods for turning on the Dry runswitch are as follows:
)
Method 1: Pressthe 9 Kkey to make thesDry runiindicator in panel state area to light up, it
means that the dry run mode has been selected;

In Dry run mode, the machine feed and miscellaneous functions are both active (as machine lock,
MST lock are both OFF), that means the dry run switch has nothing to do with the machine feeding,
MST functions, so the feedrate by program is:inactive and the CNC system runs by the rates in the
following table:

Program command
Rapid traverse Cutting feed
Rapid traverse switch. ON Rapid traverse Max. manual feedrate
Manual feedrate or rapid
traverse(see note)

Rapid traverse switch OFF Manual feedrate

Note 1: The rate by manual feedrate or rapid rate is set by the BIT6 of the CNC system parameter No.004.

Note 2: The shift of rapid switch in Dry run mode doesn’t affect the rate of the current block being executed,
but that of the next block.

Note 3: The switch operation of Dry run is inactive if the ladder of this C1000T is defined to be in auto
running state (Auto, MDI mode).

8.2.3 Machine lock

In Auto mode, the turning on method of machine lock switch is as follows:
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Method 1: Press the "B% key to make the Machine Lock indicator 2

in panel state area to light up, it means that it has entered the machine lock state;

The machine lock and MST lock are usually used together to check the program. While as in the
machine lock mode:

1. The machine carriage doesn’t move, the “MACHINE” in the INTEGRATED POS window of the
Position interface doesn’t vary too. The RELATIVE POS and ABSOLUTE POS, DIST TO GO
are refreshed continuously, which is the same as that the machine lock switch is OFF.

2. M, S, T commands can be executed normally.

8.2.4 MST lock

In Auto mode, the turning on of MST lock switch is as follows:
® MmsT -
MS
Method 1: Press the MstWX key to make the MST Lock indicator O we_in panel state area to
light up, it means that it has entered the MST lock state;

The machine carriage moves without the M, S, T code being executed. The machine lock and

MST lock are usually used together to check the program.
Note: When the MST lock is active, it takes no effect to the execution of M00,; M30, M98, M99.

8.2.5 Block skip

If a block in program is not needed to be executed and not to be deleted, this block skip function
can be used. When the block is headed<with */ ” sign<and Block skip indicator lights up (panel key
active or external skip input active), this block'is skipped without execution in Auto mode.

In Auto mode, the turning on of Block skip switch is as follows:

.
Method 1: Press the S ("key to make the Block skip indicator D in panel state area to
light up;

Note: While the block skip switch is off, the blocks headed with “/” signs are executed normally in Auto
mode.

8.3 Other'operations

L ]
%4
1. In Auto mode, press 0N key to switch on/off the cooling;

OE .E o_’é_ o® OQ .E

2. Press any of the @ =~ woi YGEE wes v or "ESY keys to switch the operation
modes;
e
meseT .
3. Press the 88 key to reset this CNC system.

4. Automatic lubricating operation (Refer to Volume Il Operation, Chapter 3).
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CHAPTER 9 ZERO RETURN OPERATION

Note!
The key functions of this running state (Auto, MDI mode). machine panel

are defined by PLC program (ladders), please refer to the manuals by the
machine builder for their significance.
Please note that the following description for the panel key functions in this

chapter is based on the C1000T standard PLC program!

9.1 Program zero return

9.1.1 Program Zero

While the part is fixed on the machine, absolute coordinate of current tool position may be set by
G50 code according to the relative position between the tool and the part, so a workpiece coordinate
system is setup. The tool current position is called programizero;and this is the program zero return
position.

9.1.2 Program zero return steps

=

1. Press "@w" key, it enters the Program“zero return mode, the bottom line of the window
displays “PROGRAM ZERQ?, as the following figure shows:

2. Press the direction key of X, Z or Y axis, it returns to the program zero of X, Y or Z axis;
3. The machine axis moves toward the program zero return, and the axis stops with the program
zero return completion indicator ON after the axis returns to the program zero.

| Ié'l 1
XO YO IO 40

Program zero return completion indicator
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Note 1: The tool offset is not changed for the program zero return operation, if there is offset, the return
position is the point set by G50.
Note 2: Whether the key is held on at program zero return is defined by the bit parameter No.011 BIT2 (ZNIK).

9.2 Machine Zero return

9.2.1 Machine Zero (machine reference point)

The machine coordinate system is a reference coordinate system for CNC coordinate
operation. It is an inherent coordinate system of the machine. The origin of the machine coordinate
system is called machine zero (or mechanical reference point). It is defined by the zero or zero return
switch fixed on the machine. Usually this switch is fixed at the positive stroke point of X or Z axis.

9.2.2 Machine Zero return steps

® <
1 . . . . . )
1. Press 0" key, it enters the Machine zero mode, the bottom-line of the window displays c
“MACHINE ZEROQ, as the following figure shows: ?D
=
(@)
T
2o 2 2
- Noo 8
é S
Q.
e PRG_RATE 3¢
£ F
0 T
IS _OVRD
PROC CNT 0000 /4
VCUT TIME 000:

2. Press @ y E> , % or h key to return to the machine zero of X, Z or Y axis;

3. The /machine axis 'returns to the machine zero via the deceleration signal, zero signal
detection. At'the machine zero, the axis stops, and the corresponding machine zero return completion
indicator lights up.

I r & 1
O YO ZQO 4hO
Machine zero return completion indicator
Note 1: If there is no machine zero on the machine, machine zero operation is forbidden;
Note 2: The machine zero finish indicator is gone out on condition that:
The axis is moved out from machine zero;
CNC is powered off.
Note 3: After the machine zero operation, the tool length compensation is cancelled by CNC;
Note 4: Parameters related to machine zero return are referred to Volume Il INSTALLATION and
CONNECTION.
Note 5: After the machine zero return is executed, the original workpiece coordinate system is set again with
G50.
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9.3 Other operations in zero return

L ]
| 9]
1. Press St key, the spindle rotates counterclockwise;
.Z[llO
2. Press S5 key, the spindle stops;
b))
3. Press ' 8% key, the spindle rotates clockwise;
‘W
. Press 'tooiké: key, the cooling is switched ON or OFF;
. Lubricating control( refer to OPERATION, Chapter 3);
L
7
. Press 'mowiee key, the tool change is executed;
. Tune the spindle override;
. Tune the rapid override;
. Tune the feedrate override.

o b~
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CHAPTER 10 DATA SETTING, BACKUP and RESTORE

10.1 Data setting

10.1.1  Switch setting

In SWITCH SETTING window, the ON-OFF state of PARM SWT (parameter switch), PROG
SWT (program switch), AUTO SEG (auto sequence No.) can be displayed and set, as is shown in
following figure:

MDI | | 50020 TO100

ON-OFF SETTING 00001 NOGOO 'MODAL INFO
600 G97 698 G21 ‘
G40 G54 MO5 Me9 |

BEPAR SWITCH: OFF *ON M33 M41 M13 M30

PRG SWITCH: OFF  *ON Seace

v R i F@0000Q mn min |

AUTO SEQ: *0FF ON Q@ mm/min |
Comprehensive <
PRG RATE ) o
FEEDRATE 100%) c

RAPID OVF 100%)|
100%| g

T 0000 0000

ou E 000: 00: 00)
Il g SYS TIME: ©8:10:49 :1
| Password| Backup |Coordinat| Time |[ Swieh (o)
©
D
=
SETTING o = = =
1. Press key to enter the Setting interface, then press or key to enter the o
>

SWITCH SETTING window;

2. Press ﬁ or Q key to move the cursorto the item to be set;

U Ry . U .
3. Press and key to shift.the ON-OFF state: press key, “*”

R
set the switch for OFF, press| &Y . key, “*” moves to the right to set the switch for ON. Only the

PARM SWT is set for ON, couldthe parameter be altered; so are PROG SWT and AUTO SEG.

moves to the left to

Note: When the PARM SWT is" shifted from “OFF” to “ON”, an alarm will be issued by CNC system. By

pressing the s key together, the alarm can be cancelled. If the PARM SWT is shifted again,
no alarm, is issued. For security it should set the PARM SWT for “OFF” after the parameter alteration is

finished.

10.1.2 Graphic display

SETTING i
Press key to enter the path window
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MDI | - | 50000 TO100
B 00001 N0ooo

0. 000
Z 0.000

AMPL IF]

TIME: 08:17:30

I == goh | ok | mm | R |

Graphic parameter meaning
1. Coordinate system setting: 8 types of graphic paths can be displayed in“this C1000T CNC system
depending on the front or rear tool post coordinate system

E A: Graphic scaling up and down E

c
5 - | L, M 5
) In Graphic window, the graphic path can be scaled up and down by the keys 2 | L in o
= the edit keypad. =
o B: The START, STOP and CLEAR of the graphic path o
3 T 3
3 In Graphic window, press the 1" key once, it starts the drawing; press the Y key once, it o
= o
S stops drawing; press B key once, it clears the current graphic path. S

C: Move of graphic path
In Graphic window, it may press the direction'keys to move the graphic path

10.1.3 Parameter setting

By the parameter setting, the.characteristics of the driver and machine can be adjusted. See
Appendix 1 for their significance.

PARAVETERY] E] o @

Press key to enter the Parameter interface, then press
parameter interface, as'is shown in the following figure:

key to window the
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11 00000000 00
II: 01100001 Fie

11011 11 000

__ 0100000 4 00000000 _
00110001 | 164 180 | 01000010
00100000 | 168 10001101 | 181 | 00000000
D )000001 | 172 | 00010000 | 182 | 00000000
00011111 | 173 183 | 00000000
0011111 | 174 | 10001000 | 184 1
00001000 | 175 185 00

* Fbkk SPTY SOHW bk kkrk (1| o

" In mm, 1: In inches) input

TEEhE

A. Alteration of the bit parameter

1. Byte alteration
1) Turn on the parameter switch;
2) Enter the MDI mode;

E 3) Move the cursor to the parameter No. to be set:
c
c3|> Method 1: Press = or = key to enter the window containing the parameter to
)
be set, press ﬁ or U key to move the cursor to the No. of the parameter to be
_UO set;
®
=
8 P DATA
q INPUT
o Method 2: Press address key Q| keyin.parameter No., then press key.
= 4) Key in the new parameter value;
DATA
5) Press pinkel key, the parameter value is entered and displayed.
6) For security, the PARM SWT. needs to be set for OFF after all parameter settings are
finished.
Example:

Set the bit parameter No.004 Bit (DECI) to 1, and the other bits unchanged.
Move the cursorto No.004, input 01100000 by sequence in the prompt row, the display is as
follows:

00011000 00000000

01000010 0110000 1

00110111 _| 11000000

o1 014 | 00000000 | 00000000 _
00110001 164 00000000 | 1 01000010

00100000 | 168 10001101 181 00000000
10000001 172 00010000 | 182 00000000

90011111 173 183 00000000

10011111 174 10001000 | 184 00000001

00001000 | 175 185 00000000
o RDRN DEC| ORC ¥k kkk $kx SON T
[0: (0: mm. 1: inc)output

= 01100000

2

DATA
Press INPUT  key to finish the parameter alteration. The window is shown as follows:
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01000010 01100001

00110111 11000000

1 014 | 00000000 ;
0011000 64 00000000 | ]
00100000 68 1000 18
1000000 72 0001000¢ 82 |
90011111 73 00000000 83
10011111 74 1000100¢ 84
00001000 75 00000000 85

N DECI ORC #kkr +kek bkt SOff
i 1: inc)output

2. Alteration by bit:
1) Turn on the parameter switch;
2) Enter the MDI mode;
3) Move the cursor to the No. of the parameter to be set;

Method 1: Press = or = key to enter the window of the parameter to be set, press

a4, U

or key to move the cursor to the No. of the parameter to be set;

DATA
INPUT

P
Method 2: Press address key 8, key in parameter No., then press key.

CHANGE
4) Press key to skip to a bit of the parameter, and the bit is backlighted. Press
= <4

or key to move the cursorto the bit to be altered, then key in 0 or 1;
5) After all parameters setting, is finished, the PARM SWT needs to be set for OFF for
security.

3
c
3
(1]
=
O
o
@
=
V)
=
o
=

CHANGE . . .
Note: After entering a bit of the parameter, press key, it may skip out of the bit and back to the

parameter No..

Example:
Set the BIT5 (DECI)'of the bit parameter No.004 to 1, and the other bits unchanged.

CHANGE
Move the cursor to “No.004” by the steps above, press key to skip to a bit of the
parameter as follows:
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00000000 |
10001101

Move the cursor to “BIT5” by pressing or key as follows:

10111 11 :
00000000
0110001 00000000
100000 2 10001101

1000000 73 00010000 B

0001111 73 00000000 il
1001111 74 10001000

00001000 75 00000000 | R

| DEC| ORC W
?%gzlou level. 1:high level

Input “1” to finish the alteration.

B Altering data parameter and screw-pitch parameter

AW N -~
~— — ~— ~—

Turn on the parameter switch;

Enter the MDI mode;

Move the cursor to the No. of the parameter to be set;
Key in the new parameter value;

DATA
Press " key, the value is entered and displayed,;

After all parameters setting is finished, the PARM SWT needs to be set for OFF for security.
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Explanation: The screw-pitch parameter can only be altered under the 2 level password
authority.

Example 1: set the data parameter No.022 to 3800.
Move the cursor to “No0.022” by the steps above, key in “3800” by sequence in the cue line as

follows:

19
0. 0000| | 1260}

409,
5000, 033 40| 043
100 034 0. 6000 044 11

i movement speed (radius)

DATA
Press key to finish the alteration. The window is shown as follows:

3
c
3
(1]
=
@)
©
@
=
Q
=
o
=

Example 2:set X value of the screw-pitch parameter No.000 to 12, Z axis value of that to 30.
Move the cursor to.screw-pitch parameter No.000 by the steps above, key in “X12” by sequence

DATA
in the cue line'Press ™"  key to finish the alteration.

) o | 0
[ o] 013 0
o] 014 0 0
9| 015 9
o[ o1¢ ) 2
) ol 817 [
o o1 [
o o1 [ 9
o 020 [ 9
0 o] 021 [ 9
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DATA
The same as above, key in “Z30” by sequence in the cue line, press gl

alteration. The window is as follows:

key to finish the

012
WIEE
914
915 %)
16

18
19
920
021 @

ﬂ
SISISISSNSSSS
SISINSSSSIS SIS

10.2 Data recovery and backup

The user data (such as bit parameter, data parameter, and screw-pitch parameter) can be backup
(saved) and restored (read) in this C1000T system. It doesn’t.affect the part programs stored in the
CNC system while backuping and restoring these data. The backupiwindow is shown as follows:

5
c
3
(1]
=
O
©
(1}
=
Q
=
O
=}

J ESTORE < i
A N] “SELEGT CANGE U A RAT |ON

ROMPT :
SYS TIME: @8:26:
| [Password |[ Backup (Coordinat| Time | Switch |
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1. Turn on the parameter switch;
L ]

ETTING = =

S
2. Press M key to enter the MDI mode, then press key ( or key if
necessary) to enter OPERATE DATA window;

3. Press = key to enter Backup DATA Window,press 1 to enter RECOVERY DATA Window

DATA
INPUT

4. Move cursor to operated option, press key to select / cancle operation option

Note 1: Don’t cut off the power in the backup and restore operation of the data, and no other operation is
suggested to be performed before the operation is prompted to be finished.

Note 2: The user above the 3 password level can perform the backup and restore operation of the bit
parameter, data parameter and the screw-pitch parameter.

10.3 Password setting and alteration
To protect the part programs, CNC parameters from malignant @lteration;this C1000T
provides password setting function that is graded for 4 levels. By descending sequence,

they are machine builder (2) level, equipment management (3) level, technician (4) level, machining
operation (5) level. The current password level of the CNC system is displayed for “CURRENT
LEVEL:_” in the PASSWORD SETTING window.

2 level: the CNC bit parameter, data parameter, screw-pitch parameter, tool offset data, part
program edit, PLC ladder transmission etc. are allowed;

3 level: the initial password is 12345, the CNC bit parameter, data parameter, tool offset data,
part program edit operations are allowed;

4 level: the initial password is 1234, (tool offset data (for tool setting), macro variables, part
program edit operations are allowed; but the CNC bit parameter, data parameter, screw-pitch

S 5
c c

3
3 3
= =

O
S S
o (1]
- =
] 2
(= 5
S 3

parameter operations are forbidden.

5 level: no password. Only the machine panel operation is allowed, and the operations of part
program edit and selection, (the alteration operations of CNC bit parameter, data parameter,
screw-pitch parameter, tool offset data are forbidden.

| S0000 T0100

RIGHT SETTING 00001 Noooo
CURRENT OPERATION LEVEL: 3
DPERATION LEVEL DEGRADE
B NPUT OPERATION PWD:

CHANGE OPERATION PWD:

W[ T

_ SYS TIME: as:ze:zﬁ
_ |lPassword _ Backup |Goordinatj Time [ Switchl i

After entering the PASSWORD SETTING window, the cursor locates at the “INPUT

PASSWORD:” row. It may press the ﬁ or Q key to move the cursor to the corresponding
item.

{t

a) Press key once, the cursor shifts a row upward. If the current cursor locates at the
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“SET LOWER LEVEL” row (1% row), press ﬁ key, the cursor shifts to the “ALTER
PASSWORD:” row(end row);

b) Press Q key once, the cursor shifts a row downward. If the current cursor locates at the

O

end row, by pressing key once, the cursor shifts to the 1st row.

10.3.1  Operation level entry

1 Move the cursor to the “INPUT PASSWORD:” row after the system enters the PASSWORD
SETTING window;
2 Input the password (an “*” sign added each time inputting a character);

DATA
INPUT

3 Press key to finish the inputting, and the system enters the corresponding password
level.
Note: The length of C1000T password corresponds to the operation level, which can’t.be added or
reduced by user at will. The detailed is as follows: <
o
o ti Initial g
eration nitia
P Password length )
level password
3 5 bytes 12345 =
4 4 bytes 1234 'co
5 No No g
=
o
=

Example:
The current CNC operation level is 4 level, as the following window shows, the 3 level password
of CNC is 12345, please alter the currentlevel to the 3 level.

| | S0000 T0100

EDIT

URRENJOPERATION LEVEL: 4

Ay NgeRANQN TEVEL DE

=l

SYS TIME: 04:17:14

Hm Baé:kinm Coo:;iinat Time Switch

DATA
INPUT

Move the cursor to the “INPUT PASSWORD:” row, key in 12345, then press the key, the
CNC prompts “Modify parameter and edit program”, “PASSWORD PASSED.”, and the current level is
the 3 level. The display is as follows:
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DI | | SQ000 TO100
RIGHT SETTING 00001 Nooo|

CURRENT OPERATION LEVEL: 3
OPERATION LEVEL DEGRADE
INPUT OPERATION PWD:
BECHANGE OPERATION PWD:

GAN CHANGE PARA. editir
INPUT NEW AGAIN!

SYS TIME: 08:3
Password _Backup |Coordinat| _Time | Switch

Note: When current operation level is lower than or equal to the 3 level (3, 4, 5 level), this level is not
changed if the CNC system is turned on again. If previous level is the 2 level, it.defaults the 3 level
when the system is turned on again.

s 10.3.2 Altering the password

g Steps for password alteration:

® 1 After entering the PASSWORD SETTING window, enter the password by the methods in
= Section10.3.1;

_CO 2 Move the cursor to the “ALTER PASSWORD:” row;

2 DATA

E_’.._ 3 Key in the new password, then press pinkall] key;

o

=

4 The CNC system prompts “PLEASE INPUT USER PASSWORD AGAIN!”, the window display
is as follows:

m}a] editing PRG

DATA
5 After re-inputting the password, press NPUT key, if the passwords input are identical, CNC
prompts “PASSWORD UPDATED.”. So the password alteration is successful.
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6 If the inputs of the passwords are not identical, CNC prompts “PASSWORD CHECKOUT

ERROR.”, the window is as follows:

3
c
3
(1]
=
@)
©
@
=
Q
=
o
=

10.3.3 Setting the lower password level

The demotion of the operationilevel is used to enter a lower level from a higher level, the steps
are as follows:

1 After entering the PASSWORD SETTING window, key in the password by the method in
Section 10.3.1;

2 Move the cursor to. the “SET LOWER LEVEL:” row, if the current CNC operation is the 3 level,
the window is as follows:

CURRENT OPERATION LEVEL: 3
- OPERATION LEVEL DEGRADE
[ BEINPUT OPERATION PWD:
CHANGE OPERATION PWD:

CAN CHANGE PARA, editing FRG (<9000)

i i
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Rt
3 Press

window is as follows:

key, the CNC system prompts “CURRENT LEVEL TO 4, MAKE SURE? ”, the

w1 S0000 10100
RIGHT SETTING 00001 N00oo

CURRENT OPERATION LEVEL: 3
BEOPERAT |ON LEVEL DEGRADE
INPUT OPERATION PWD:
CHANGE OPERATION PWD:

SYS TIME: 08:3
Time | Switch |

key again, if the demotion is successful, the window:-is as follows:

4 Press

el | SP000 10100
RIGHT SETTING 00001 Noooo

CURRENT OPERATION LEVEL: 4

OPERATION LEVEL DEGRADE
B INPUT  OPERAT I ON

CHANGE

E— WE: 06:28:03
Password Backup Et Switch

Note: If the current level is the 5 level, the demotion operation is forbidden.
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CHAPTER 11 U OPERATION FUNCTION
11.1 File catalog window

, PROGRAM , = ,
In non-edit mode, press to enter the program window, press to enter [File catalog]

CHANGE
window, press to identify it after U disk is inserted as follows:

MD Q000 T101¢

00-05-18)
00-01-14

00-01-14
00-09-19
00-09-18
00-09-19

PROGRAM |  MDI  [LOCAL DIRJUSE DISK

The left displays CNC catalog information and the right displays USB disc catalog information.
When the system has not checked the U disc, the right . does not display the content. The bottom
displays the file capacity and user operation prompt.» The system only displays “.CNC”,”.NC” and
“.txt” in the current file and other extension names are not displayed.

i) g

or to move it.

)
c
3
(1]
=
O
O
(1}
=
%)
=
O
=}

CHANGE
Press and the cursor is switched from CNC to USB, press

11.2 File copy

DATA
UTPUT

Move the cursor the required CNC format file , press 0 to copy.
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Chapter 13Communication

CHAPTER 12 MACHINING EXAMPLES

Machine a part by a bar stock with dimension ®136mmx180 mm, as follows:

176
- E
30 :
= < < =4 2 - 4 ° i 7 axis
s T = = =L >
2 = :
R20 ) :
30 1><45/ i
< Y 2-1.5%45 !
R20 '
v i
Bar stock
X axis
A
Fig. “\14-1
Machine it with 4 tools as follows:
Tool number Tool shape Explanation
No. 1 Outer circle rough turning tool
No. 2 ’ Outer circle finish turning tool
\
No. 3 Grooving tool, tool width 3mm
=1
No. 4 o) Threading tool, tool nose angle 60°
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121 Programming

Set up the workpiece coordinate system as Fig.14-1 according to the machining process and the
codes introduced in this manual. The programming steps are as follows:

00
N O
N O
N O

N O
03
N O

N O
N O

N O
N O
00
0
N O
5
01
20
30
01

NO
NO

N O

N O
N O

NO

NO

0
0
0

o O o O

0
0
0

1 .

0
5
0
0

’

GO0 X150 250 ;
M12 ;

M3 S800 ;

M8 ;

T0101 ;

GO0 X136 22 ;

G71 U0.5 R0.5 F200 ;
G71 P0060 Q0150 UO0.25

WO0.5 ;
GO0 X16 ;

G12-23;

X39.98 ;

W-33 ;

X40 ;

W-30 ;

G3 X80 W-20 R20 ;
G2 X120 W-20,R20 ;
G1 W-20.;

G1 X130\W-5 ;

G1 W-25y;

GO0 X150 2185 ;

T0202 ;

G70 P0O060 Q0150 ;

GO0 X150 2185 ;

TO303 ;

GO0 Z-56 X42 ;

Name of the part program

Position to the safety height for tool change
Clamp the chuck

Start the spindle with speed 800

Turn on the cooling N 0

Change for the No. 1 tool

Approach the part

Cut depth 1mm and.retract 1mm

0.5mm pre-reserved in X axis, 0.5mm
machining allowanceiin Z axis

Approach to'the end face of the part
Cut the ®16 outer circle N

Cut the:end face N 0 0 9

Cut the ©39.98 outer circle

Cutthe endface N 0 1 0

Cut the ®40 outer circle N

Cut the convex arc N 0 1
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Cut the concave arc N 0 1
Cut the ®120 outer circle N

Cut the cone

Cut the ®130 outer circle
Rough cut end and back to the tool change

point
Change for the No.2 tool and execute its

offset
Fine cut cycle

Rough cut end and back to the tool change

point
Change for the No.3 tool and execute its

offset
Approach to the part
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NO0220 G1 X30 F100 ; Cut the ®30 groove
N0O230 G1 X37 F300 ; Return
G1 X40 W15 ;
N0 240 Chamfering
NO250 GO X42 W30 ;
G1X40 Keep the width of the grooving
NO0260 0
NO26 2 G1 X37 W1.5;
. Chamferin
NO264 G1X10; J
N0 266 GO0 X17 Z-1; Cut the ®10 groove
NO 268 G1X16 ;
NO270 G1 X14 20 F200 ; Chamfering
< .
% N0 280 GO X150 250 ; Return to the toolrchange point
?D NO290 T0404 S100 : Changing for the Na. 4 tool and set the
= spindle speed for 100
o NO30O GO0 X42 Z-20 ; Approach thepart N0 3 1 0
8 G92 X39 W-34 F3 ; Thread-cutting cycle N 0 3 2
2
%-_ 0 X38 ; Feed 1mm for the 2" cutting N
S 0320 X37 ; Feed 1mm for the 3rd cutting N
0330 X364 ; Feed 0.6mm for the 4th cutting
NO332 X36 ; Feed 0.4mm for the 5th cutting
NO0340 GO0 X150 zZ50 4 Return to the tool change point
NO350 T0100 UO'WO': Change for the No.1 tool and execute its
offset
NO360 MS ; Turn off the spindle
NO370 MQ_; Turn off cooling N
0380 M135 Unclamp the chuck
N03990 M30 ; Program ends
12.2 Program input
12.2.1 View a saved program
_ PROGRAM i .
In a non-Edit mode, press key to enter Program interface, select the PRG LIST window by

pressing = or = key, the window is as follows:
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| 50000 10100

00001 :
131 00-01-14 GOXOY0Z0:
483 00-01-14 EETPEISToR

SRl | GO0GI8GISGTAZ-50RSF | 25:
133 00-09-18 [NEN
191 00-09-18

TIM 04:05:47

PROGRAM | MDI  [LocAL DIRUsB DISK | | |

In above window the names of the programs saved can be viewed for renaming the new
program.

12.2.2 Creating a new program

PROGRAM
In Edit mode, press key to enter the PRG CONTENT window as follows:

EDIT | | S0000 TO100

PRG 00002 N©0oo
00003 :
Y

DATA - &1 =13
3 0, ; S TiME: 06:38:04
[PROGRAM  MD! L OCAL AD'TR] U | |

O
Press address key. « , choose a name that is not same with the ones in this window (i.e.

(@) (@) EOB
0001), key in the numberkey ﬁ , , , 1 and the key by sequence to create a
new program as follows:

EDIT | | S0000 T0100

00001 :

'l

DATA Ln:1

R _ SYS TIME: 08:36:98
PROGRAM  MDI  [LOCAL DIR|USB DISK | [

Complete the program editing by inputting the above program word by word.
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12.3 Checkout a program

12.3.1 Graphic setting

GRAPH
1. Press to enter the graphic window as follows:

Z X 510.0000
[____a Z 820.9000
X 1:Z00M
M:ZDOM
S : START]
T:STOP
R:CLEAR

K:CHG

UVERT.MOVE :8.88,HORI .MOVE:8.88,SCALE:8.568 J:MOUVE DIS:4
AUTO BKS S0AA88. TA181

12.3.2 Program check

L]
a B o o -
or to enter the graph display window, press to enter auto operation

Press
.% .M;?JE 0@ ® MST
mode, press Mstwx  MEEE @I to make the auxiliary function lock indicator¥s™ @ =machine lock
") ‘D
indicator "% | and dry run indicator ®lke. to enter the corresponding state. Press I to start the

drawing, press- to automaticallysrun programs, check the program accuracy by displaying the
tool motion path, and the display'windowis as follows after the run is completed:

If there is error in the program path, make a diagnosis for the error in the program and modify the
program. Then make. another=checkout for the program by the method above till the error is

eliminated. In the Graphiciinterface, press I' key on the panel to start drawing, or press Y key

to stop drawing, or press B key to clear the drawing.
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12.4 Tool setting and running

1. Move the tool to a safe position, run the T0100 U0 WO command in the PRG STATE window
of the MDI mode, and cancel the tool offset;
2. Move the tool to cut in the part end surface;

178

135

y X axis

3. Release the tool along X when Z does not move, and stop the spindle, execute G50 Z0 in the
PRG STATE window of the MDI mode to set the coordinate of Z axis;

4. Switch to TOOL OFFSET window and input Z0 to No.001 offset;

5. Move the tool and make it to cut along the outer circle of the part;

% | 178 |
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Z axis

135

7 o

6. Release the tool along Z when X does not move, and stop the spindle, measure the
dimensions of the outer circle of the part (e.g. The measuring value is 135mm);
7. Execute G50 X135 command in the PRG STATE window of the MDI mode to set the
coordinate of X axis;
8. Switch to the TOOL OFFSET window, and input X135 to No.001 offset;
i
9. Move the tool to a safe position, and press the T#4% key in Manual mode to change for the

No. 002 tool;
10. Start the spindle and move the tool to the tool setting point, as A point in the following figure;
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178

| |

®135

Z axis

i

11. Switch to TOOL OFFSET window, move the cursor to No.002 offset andrinput X135 Z0;
" s
12. Move the tool to a safe position, and press the W& key in Manual mode«to change for the
No. 003 tool;
13. Start the spindle and move the tool to the tool setting point, as A pointin the following figure;

X axis

| 178 |

%ﬁ | |
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Z axis

®135

[N

Q3 [

X axis

14. Switch to TOOL OFFSET window, move the cursor to No.003 offset and input X135 Z0;
"B
15. Move the tool to a safe position, and press the & key in Manual mode to change for the

No. 004 tool;
16. Move the tool to the tool setting point, as point A in the following figure;
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| 178 |

% | |

Z axis

®135

i

17. Switch to TOOL OFFSET window, move the cursor to No.004 offset and.input X135 Z0;
18. Move the tool to a safe position after the tool setting is finished;

X axis

19. Press - key to start the machining in Auto mode;
20. If there is any error between the designed and the actual dimensions, the tool offset may be
altered till the part dimensions are within the tolerance.

.\l
A

Note: Press @MU key to make the auto running to pause if dwell is needed during the machining. Also if

emergency occurs, it may press the =
terminate the program running.

| key, Emergency stop button to cut off the power to
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Volume Connection
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CHAPTER 1 INSTALLATION LAYOUT

1.1 C1000T system connection

1.1.1 C1000T back cover interface layout

@) @) @)

© el

o
CN51 @ o
5 O]
COM PORT o © °
ave] 0 o o o 0 0
24V+—|
GND —|
0 o) o 0 0 o) 0 e o

GND —|

CN1 CN11  CN12  CN13  CN14  CN21  GN31_ CN15 CN62 CN61

iR X Y 3 BmE REHE Fh FLB IR Lk WA

POWER SUPPLY ~ AXIS X AXISY AXIS Z AXIS'4 ENCODER ~MPG AX|S5. SPINDLE OUTPUT INPUT
O O O

Fig. 11 “C1000T back cover interface layout
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Interface explanation

® Power box: for +24V, GND power supply

Filter(optional): Input terminals for 220V AC power, PE terminal for grounding, output
terminals to L, N terminals of CNCmakers Limited

CNCmakers Limited-PB2 power box ® CN1: power supply interface

CN11:
CN12:
CN13:
CN14.
CN15:
CN21:
CN31:
CN51:
CN61:
CN62:

X axis, pin15 D female, connect with X drive unit

Y axis, pin15 D female, connect with Y drive unit

Z axis, pin15 D female, connect with Z drive unit

4th axis, pin15 D female, connect with 4th drive unit
spindle, pin 25 D female, connect with spindle drive unit
encoder, pin15 D male, connect with spindle encoder

MPG, pin26 D male, connect with MPG

communication, pin9 D female, connect PC RS232 interface
input, pin44 D male, connect with machine input

output, pin44 D female, connect with machine output

1.2 C1000T installation

1.2.1

C1000T external dimensions

See appendix I, II.

1.2.2 Preconditions of the cabinet installation

® The dust, cooling liquid and organic resolution_should be effectively prevented from entering the
cabinet;

® The designed distance between the/CNC<back cover and the cabinet should be not less than
20cm, the inside and outside temperature difference of the cabinet should be not more than 10C
when the cabinet inside temperature rises;

® Fans can be fixed in the cabinet to ventilate it;

® The panel should be installed<in a place where the cooling can'’t splash;

® The external=electricaluinterference should be taken into consideration in cabinet design to
prevent it from interfering the CNC system.

1.2.3 Measures against interference

In order to insure the CNC stable working, the anti-interference technology such as space
electromagnetic radiation shielding, impact current absorbing, power mixed wave filtering are
employed in CNC design. And the following measures are necessary during CNC connection:

Make CNC far from the interference devices (inverter, AC contactor, static generator,
high-voltage generator and powered sectional devices etc.);

2. To supply the CNC via an isolation transformer, the machine with the CNC system should be
grounded, the CNC and drive unit should be connected with independent grounding wires at
the grounding point;

3. To inhibit interference: connect parallel RC circuit at both ends of AC winding (Fig. 1-3a), RC
circuit should approach to inductive loading as close as possible; reversely connect parallel
freewheeling diode at both ends of DC winding (Fig. 1-3b); connect parallel surge absorber at

1.
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the ends of AC motor winding (Fig. 1-3c);

o +24\é KM | \ \
j 58
50
AC220V Q AN — » 3
M [

j— 3
oV
777
a) b) c)
Fig. 1-3

4. The CNC leadout cables use the twisted shield cable or shield cable, the cable'shield tier is
grounded by an terminal at CNC side, signal cable should be as short as possible;
5. To reduce the mutual interference among the CNC signal cables, and among the strong
current, the wiring should follow the following:

Table 1-1 The Wiring requirement

AC contactor

Group Cable type Wiring requirement
AC power cable Tie up A group cables with a clearance at least 10cm
A AC caoll from thatof B, C.groups, or shield A group cables from

electromagnetism

DC coil(24VDC)

DC relay(24VDC)

Cables between CNC and

Tie up B and A group cables separately or shield B

Position encoder cable

Handwheel (MPG) cable

Other cables for shield

B _ group cables; and the further B group cables are from
strong-power cabinet, 4t of ¢ group, the better it is
Cables between CNC and
machine
Cables, betweens€NC and
servo drive unit Tie up C and A group cables separately, or shield C
c Position feedback cable | group cables; and the cable distance between C group

and B group is at least 10cm and they are twisted pair
cables.
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CHAPTER 2 DEFINITION & CONNECTION OF INTERFACE SIGNALS
2.1 Connection to drive unit

2.1.1 Dirive interface definition

o

1: nCP+ & 211 9:nep- Signal Explanation

% EPD(IZR+ 2 o i(l) S\E;'R' nCP+, nCP- Code pulse signal

4 +24V o 2 12 +5V nDIR+, nDIR- Code direction signal

ALy o 0] ey

7:nEN o 9| 15:0V nALM Drive unit alarm signal
. @]

8 -, nEN Axis enable signal

L@/ nSET Pulse disable signal

Fig.2-1 CN11, CN12, CN13, CN14 interface
(15-core D type female socket)

2.1.2 Code pulse and direction signals

nCP+, nCP- are code pulse signals, nDIR+, nDIR- are code direction signals. These two group
signals are both differential output (AM26LS31), it isfsuggested to receive by AM26LS32 externally,

and the interior circuit for them is shown in Fig./2-2:
nDIR +
R = iNA OutA
ouiA (0———— nDIR-
nChoe .~ 4 B out B nCP +

ous P——— ncpr-

Fig.2-2 Interior circuit of code pulse and direction signals
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2.1.3 Drive unitialarm signal nALM

The low or high level of the drive unit alarm is set by the CNC parameter No.009 Bit0, Bit1, Bit2,
Bit3 and Bit4, its interior circuit is shown in Fig. 2-3:

~ [ ———"%
OS]
nALM

+5V

Fig. 2-3 Interior circuit of drive unit alarm signal
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This type of input circuit requires that the drive unit transmits signal by the types in Fig. 2-4:
Type 1: Type 2:

nALM _ nALM

'y

NS N

Fig. 2-4 Signal types by drive unit

2.1.4 Axis enable signal nEN

nEN signal output is active as CNC works normally (nEN signal to OV on);.when the drive unit
alarm or emergency alarm occurs, CNC cuts off nEN signal output (nEN signal to, 0V.off): The interior
interface circuit is shown in Fig. 2-5:

ULN2803

EN nEN

Fig. 2-5 Interior interface circuit for axis enable signal

2.1.5 Pulse disable signal nSET

nSET signal is used to control servofinput disable which can enhance the anti-disturbance

capability between CNC and drive unit. This signal is at low level if there is pulse output from CNC,
high resistance if not. The interior interface circuit of it is shown in Fig. 2-6:
ULN2803
SET___ o » | nSET
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Fig. 2-6 Pulse disable signal circuit

2.1.6 Zero signal nPC

During machine zero return, the one-turn or proximity switch signal from the motor encoder is
taken as zero signal. Its interior circuit is shown in Fig.2-7.

nPC
D I

1 1

PC

Fig. 2-7 Zero signal circuit
Note: nPC signal uses +24V level.
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a) The wave of PC signal by user is shown in Fig. 2-8:
To machine zero

DEC signal
PC signal ’_‘

(Encoder one-
turn signal) Neglected

PC signal .
(proximity switch)

|
Machine zero

Fig. 2-8 PC signal wave

Note: During the machine zero return, the CNC detects the jumping of the PC signalto judge the reference
point after the DEC switch is detached, which is active in both rise edge and trailing edge of the wave.

b) The wiring of NPN Hall element taken as both DEC signal' and zero signal is shown in Fig. 2-9:
+24V

NPN Hall element

\A nDEC

nPC

Fig. 2-9 Wiring by a NPN Hall element

S
c
3
(1]
]
=
0
o
=)
=
(1°]
(2]
=
o
=)

c) The wiring of PNP Hall elements taken as both DEC signal and zero signal is shown in Fig.
2-10: +24V

]
W
B JJ{  S—e

Fig. 2-10 Wiring by a PNP Hall element

PNP Hall element
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2.1.7 Connection to a drive unit

C1000T is connected with our drive unit shown in Fig. 2-11:
C1000T is connected with DA98(A)drive unit

KY-1000T (axis
CN11. CN12.
CN13n. CPC+N14)

1 nCP+
9 nCP-
2 nDIR+
0 nDIR-
5 nALM 15| ALM
3 nPC 5 | CZCOM

XL ]
X ]
XL
21| SON
] _ov 3 | 106
1| 24 2|
20 | Comr
O
O

DA98 (A)drive unit
signal interface

18 | PULS+
6 | PULS-
19 | SIGN+
7 | SIGN-

—_

Metal shell 10 | RSTP
4 DG

17| DG

22| FSTP
Metal shell

C1000T is connected with DA98B drive unit

CNCmaker (CN11. DA98B drive unit
CN12. CN13. CN14) signal interface

1 nCP+ ::XXCi:::::::BO PULS+
9 | nCP- L 15 PULS-
5 | nDIR+ =99 SIGNT
10 nDIR- Elll SIGN-
5 nALM 5 ALM
3 npC T
11

4

L | 23 SON
oV DQCE 32 DG
+24 : 37 CZ+

38  COM+

Metalyshell Metal shell

KY-1000T (axis

CN11. CN12. DY3 drive unit KY-1000T (axis

CN13n, CPC+N14) signal interface CN11. CN12.
1 nCP+ 1 1 cp+ CN13n, CPC+N14)
9 | nCp- 9 | cp- 1| ncps
2 | nDIR+ [z Db g —
10 nDIR- ‘ 10 | DIR- 10 ey
1, ov 1] RO T o
12| 45V e AT
5 | nALM 6 R R
141 OV L B T

Metal shell | Metal shell | Metal shell

DF3 drive unit

signal interface

CcP+

CP-

DIR+

DIR-

OUT. CoM

FREE

ALM. COM

O1 | N |0 |O | |W N+

FREE

Fig. 2-11 C1000T CNC systems are connected with CNCmakers drive unit

Metal shell

Chapter 2 Definition and Connection of Interface Signal
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2.2 Being connected with spindle encoder

2.2.1 Spindle encoder interface definition

o

58
8: PAS ° 5
T*PAS |17 o %Z 8¥ Name Explanation
g; Eggs o °ll 13: +5v *PAS/PAS Encoder A phase pulse
4: PCS o 9| 12:5V *PBS/PBS Encoder B phase pulse
3:*PCS | |o g 11: 0V *PCS/PCS Encoder C phase pulse
o
N

o

Fig.2-12 CN21 encoder interface
(15-core D type male socket)

2.2.2 Signal explanation

*PCS/PCS,*PBS/PBS,*PAS/PAS are the encoder C, B, A phases differential input signals
respectively, which are received by 26LS32; *PAS/PAS,*PBS/PBS are orthogonal square wave with
phase shift 90°and their maximum signal frequency is less than 1MHz; the encoder pulses for
C1000T are set at will by parameter, the setting range is from 100 to 5000.

Its interior circuit is shown in Fig. 2-13: (n=A, B, C)

PnS

*PnS
AM26LS32

Fig.2-13 /Encoder signal circuit

2.2.3 Being connected with spindle encoder interface

C1000T is connected with'spindle encoder shown in Fig. 2-14, and it uses twisted pair
cables. (exemplified byh CHANGCHUN YIGUANG ZLF-12-102.4BM-C05D encoder):
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Encoder with 1024 lines by
CN21 ~ CHANGCHUN YIGUANG

3 *PCS j@i 8 7
4 | PCS L 2 7
5 *PBS j@i 6 B
6 | PBS —— 3| B
B D (I
8 PAS 15 A
11| OV 4 ov
o v N T sy
Metal shell i

Fig. 2-14 C1000T is connected with the encoder
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2.3 Being connected with MPG (Manual Pulse Generator)

2.3.1 MPG interface definition

13: 0V @ 26:

12: 0V (rg—) 25 Signal Explanation

11: OV & 24:

I_‘ - ®o® | o3 yis HA+. HA- MPG A phase signal

0: OV 23z Xb3 HA+. HA- .

9. x63 || ®e®| 22. x64 ) MPG B phase signal
§: X6.2 :': E' X5.0 X MPG axis selection
® | o X5.1 Y MPG axis selection
f: X6.1 Se® | (0: ! !
5. X6.0 ®g®| 18 24V X5.2 Z MPG axis selection
4: HB- eg® | 7 T2V X5.3 incrementx1

3: HB+ || @ g®)| 16: =5V X5.4 . \
S Y| s Sy 5 .lncrementx 0

l. HA+ U 14 +5V X5.5 incrementx100

+24V

Fig. 2-15 CN31 MPG interface VCC, GND DC power supply

(26-core DB type male socket)

2.3.2 Signal explanation

HA,HB are the MPG A, B phase input signals respectively. Their interior circuit is shown in Fig.
2-16:

R93 470R US55
XHA- TLP181 IVCC
" 4 <
1NE)1‘11£718 w X g
N (s0] —
XHA+ L RA~—1anD c
R96 470R us7 3
XHB- TLP181 lvee ®
- < =
TEr. A
XHB+ N ® 9 9
—W—|GND =
>
o
Fig. 2-16  MPG signal circuit a
o
C1000T'is connected with MPG shown in Fig. 2-17: S
CNCmaker (CN31) MPG CNCmaker (CN31) MPG
L] I A
3 HB+ B 2 HA- A-
11 ov ov 3 HB+ B+
14| +5V +5V 4 HB- B-
2 HA- Fpty 14 | +5V +5V
Metal shell Metal shell Fnpty
Single-terminal input differential input

Fig. 2-17 CNCmaker is connected with MPG
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2.4 Spindle interface

2.4.1 Spindle interface definition

o

1: CP5+ 177 CP5+,CP5- Spindle pulse signal
© 3 || 14: cps-

2: DIRS+ o ; DIR5+,DIR5- | Spindle direction signal

O M -
3: GND o 12 ELRS ALM5 Spindle alarm signal
4: ALMS © 5 ' RDY5 Spindle ready signal
5. X5.0 o 17: +24V
6. X5.1 - o 18. SETS PC5 Spindle zero signal
7. RDY5 o © || 19: ENS SVC-OUT1 Analog voltage output 1
8: X5.2 o © 20: Y5.0 SVC-0OUT2 Analog voltage output 2
9: GND o ] 21 vs1 SET5 Spindle setting, signal
10: PC5 o 7 || 22 vs2 EN5 Spindle enabling signal

o . , ,
11: +24V o || 2 Y33 X5.0~X5.3 | PLC address, only.LOW is valid
12: GND © o 24: SVCOUT2 Y5.0~Y5.3 PLC address
13: SVC-OUT1 25: GND

q

Fig. 2-18 CN15 spindle interface (DB25 female)

Note 1: It is valid when PC5 is connected with 0V, and it is different with other feed axes(it is valid when PC of
CN11~CN14 axis interface is connected with +24V).

Note 2: They are valid when X5.0~X5.3 are connecteduwith 0V, and they are different with other input
signals( other are valid when they are connected with:+24V).

Note 3: The internal circuit of PC5, X5.0~X5.3 signals are:shown below:

+5V__ CNC side +24V

&
Q

2.4.2 Connection to inverter

Machine
side

Fig. 2-19 PC5, X5.0~X5.3 circuit

The analog spindle interface SVC may output 0~10V voltage, its interior signal circuit is shown in
Fig. 2-20:

SvC

— -

Tt

Fig. 2-20 SVC signal circuit

C1000T is connected with the inverter shown in Fig. 2-21:
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C1000T CN15 Inverter
12 GND (/\\ 0V terminal
13 SVC Input terminal

Metal shell

Fig. 2-21 C1000T is connected with the inverter

2.5 C1000T being connected with PC

2.5.1 Communication interface definition

1 6: - -
2: RXD 7 Signal Explanation
3: TXD 8: RXD Receiving data
4 9 TXD Transmitting data
5: GND _ _
GND Signal grounding

Fig. 2-22 CN51 communication interface (DB9-female)

2.5.2 Communication interface connection

C1000T can perform the communication..by CN51 and PC(optional communication gf
software). C1000T is connected with' PC shown in Fig 2-23A: 3
CN5i PC RS232 interface ;

3] L TXD 2 | RXD A

2 | RXD 3 | XD g

5t GND 5L G 5

Metal shell Metal shell a

o

=]

Fig. 2-23A C1000T is connected with PC

The communication between a C1000T system to another C1000T system can
be done by CN51 shown in Fig. 2-23B:

CN51 CN51
3 TXD 2 RXD
2 RXD 3 TXD
5 GND 5 GND
Metal shell / Metal shell

Fig. 2-23B  Communication between a C1000T system and another C1000T system
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2.6 Power interface connection
The power box interface has been done for its delivery from factory, and the user only need to
connect it to a 220V AC power in using.

+V +24
+V +24
-V 0
-V 0
+ -PE
N
AC220
L —

Fig. 2-24 system power interface CN1

2.7 1/0O interface definition

Note!

The 1/0O function significances of the unlabelled fixed addresses of
this C1000T turning machine CNC.system.7are defined by PLC
programs (ladders), and they are defined by the machine builder when
matching with a machine, please/refer to the manual by the machine
builder.

The fixed address 1/O. function not be marked are described for
C1000T PLC.
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Fig.2-25 input
interface(CN61)

Chapter 2 Definition and Connection of Interface Signal

Pin Address Function Explanation
21~24 ov Power supply
interface
17~20 . ) )
2598 Floating Floating Floating
1 X0.0 SAGT Guard door check signal
2 X0.1 SP External feed hold signal
3 X0.2 DIQP Chuck input signal
4 X0.3 DECX(DEC1) | X deceleration signal
5 X0.4 DITW Tailstock control signal
6 X0.5 ESP External emergency stop signal
7 X0.6 PRES Pressure check signal
8 X0.7 TO05 Tool signal /OV1
9 X1.0 TO6/ strobe | Tool signal /OV2/strebe signal
10 X114 TO7/ Tool signal 4/OV3/pregraducation
pregraduation | proximity.switch
i T08/tool post Tool...signal/OV4/ tool worktable
X1.2 worktable
overheat check
overheat
12 X1.3 DECZ(DEC3) | Z deceleration signal
13 X1.4 ST External cycle start signal
14 X1.5 M411 Shifting gear to 1% gear in-position
15 X1.6 M42I Shifting gear to 2™ gear in-position
16 X1.7 TO1 Tool signal
29 X2.0 T02 Tool signal
30 X241 T03 Tool signal
31 X2.2 TO4 Tool signal
32 X2.3 DECY(DEC2) | Y deceleration signal
33 X2.4 DEC4 4™ deceleration signal
34 X2.5 DEC5 5™ deceleration signal
35 X2.6 TCP Tool post clamping signal
36 X2.7 AEY/BDT External skip
37 X3.0 LMIX X overtravel
38 X3.1 LMIY Y overtravel
39 X3.2 LMIZ Z overtravel
40 X3.3 Inner chuck releasing/outer chuck
WQPJ clamping in-position signal
41 X3.4 Inner chuck clamping/outré chuck
NQPJ releasing in-position signal
42 X3.5 SKIP G31 skip signal
43 AEX X tool measure position arrival
3.6 signal (G36)
44 AEZ Z tool measure position arrival
X3.7

signal (G37)
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Note 1:
Note 2:
Note 3:

Note 4:

2.71

i

~o O O O o0 O 0O O O o0 O O o0 o

o 0 0 0O 000 0 o0 o0 o0 o0 o0 o0

&

<0 O 00O 0O 0O O O O O O O O O

e

Fig.2-26 output interface
(CN62)
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Pin Address Function Explanation
;;;E;;Z oV ilzct);/v:;c::upply Power supply 0V terminal
20~25 24V Power supply Power supply +24V terminal
interface
1 Y0.0 MO8 Cooling output
2 Y0.1 M32 Lubricating output
3 Y0.2 Reserved
4 Y0.3 MO03 Spindle rotation (CCW)
5 Y0.4 MO04 Spindle rotation (CW)
6 Y0.5 MO05 Spindle stop
7 Y0.6 reserved
8 Y0.7 SPZD Spindle brake
9 Y1.0 S1/M41 Spindle machine gear output 1
10 Y1.1 S2/M42 Spindle machine'gear output 2
1 Y1.2 S3/M43 Spindle machine gear.output 3
12 Y1.3 S4/M44 Spindle machine gear output 4
13 Y1.4 DOQPJ(M12) | Chuck:clamping output
14 Y1.5 DOQPS(M13) | Chuck releasing output
15 Y1.6 TL+ Tool pest CCW rotation
16 Y1.7 TL- Tool post CW rotation
29 Y2.0 TZD Tool post worktable brake
30 Y21 INDXS Tool post worktable graduation coil
31 Y2.2 YLAMP Three-color lamp-yellow
32 Y23 GLAMP Three-color lamp -green
33 Y2.4 RLAMP Three-color lamp -red
34 Y2.5 DOTWJ(M10) | Tailstock forward
35 Y2.6 DOTWS(M11) | Tailstock backward
36 Y2.7 reserved
37 Y3.0 reserved
38 Y3.1 reserved
39 Y3.2 uoo0 User macro output 0
40 Y3.3 uo1 User macro output 1
44 Y3.4 uo2 User macro output 2
42 Y3.5 uo3 User macro output 3
43 Y3.6 uo4 User macro output 4
44 Y3.7 Uo5 User macro output 5

Various functions can be defined to some of the input and output interfaces, and they are indicated
by “/”sign in the table above.
If output function is active, the output signal is through on to 0V. If output function is inactive, the
output signal is cut off by high impedance.
If input function is active, the input signal is through on to +24V. If input function is inactive, the
input signal is cut off with it.
The effectiveness of +24V, COM terminals are equivalent to those of the CNCmakers Limited-v

power box terminals that have the same names.

Input signal

Input signal means the signal from machine to CNC, when this signal is through on with +24V,
the input is active; when it is off with +24V, the input is inactive. The contact of input signal at machine
side should meet the following conditions:
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Capacity of the contact: DC30V, 16mA above

Leakage current between contacts in open circuit: TmA below

Voltage drop between contacts in closed circuit: 2V below (current 8.5mA, including cable
voltage drop)

There are two external input types for input signals: one type is input by contact switch whose
signals are from keys, stroke switch and contacts of relay at machine side, as shown in Fig. 2-27:

+5V _
TLP521 CNC side | Machine side
L —

RS2

Fig. 2-27
The other type is input by switch with no contacts (transistor) as shown in Fig. 2-28A, 2-28B:
+24V

CNC side
—

e . T
fj”iT

Figu2-28A NPN connection

Input signal

+24V

—|1X , +5Y

CNC side
—

TN
L

]

Input signal
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Fig. 2-28B PNP connection
The input interface signals defined by PLC of C1000T-V system involve XDEC,

ZDEC, ESP, ST, SP/SAGT, BDT/DITW, DIQP, OV1~0V8, T01~T08, TCP and so on.

2.7.2 Output signal

The output signal is used for the machine relay and indicator, if it is through on with 0V, the
output function is active; if it is off with 0V, the output function is inactive. There are 36 digital volume
outputs that they all have the same structure in I/O interface as shown in Fig. 2-29:
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CNC side
ULNZ2803

Machine side

0UT= n0UTx

Fig. 2-29 Circuit for digital volume output module
The logic signal OUTx output from the main board is sent to the input terminal of inverter
(ULN2803) via a connector. And there are 2 types for nOUTx output: 0V, or high impedance. Its
typical application is as follows:
® Todrive LED
A serial resistance is needed to limit the current (usually 10mA) that goes through the LED by

using ULN2803 output to drive LED, which is shown in Fig. 2-30:
CNC side Machine side
+24%

ULN2803 output

//H

Fig. 2-30
® To drive filament indicator
An external preheat resistance is neededto'decrease the current impact at power on by using
ULN2803 output to drive filament indicator, and this resistance value should be within a range that the
indicator cannot be lighted up as shown.in Fig. 2-31:

CNCside | Machine +24V
side
ULN2803
output
Figr281

® To drive inductive load (such as relay)
To use ULN2803 output to drive an inductive load, it requires to connect a freewheeling diode
near the coil to protect output circuit and reduce interference as shown in Fig. 2-32:

CNC side Machine
side +24V
ULN2803
Relay
output
Fig.2-32

The meaning of the output signal in the I/0 interface is defined by the PLC program,
and the output signals defined by the standard PLC program include S1 ~ S4 (M41 ~
M44) . M3 ~ M5, M8. M10. M11. M32. TL-. TL+. UOO ~ UO5. DOQPJ. DOQPS. SPZD and so o.
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2.8 1/0 function and connection

Note !

The 1/0O function significance of this C1000T turning machine CNC system is
defined by PLC programs (ladders), and they are defined by the machine builder
when matching with a machine, please refer to the manual by the machine builder.

The fixed address I/O function not be marked are described for C1000T PLC.

2.8.1 Stroke limit and emergency stop
® Relevant signal
ESP: emergency stop signal, alarm issued if the system is not connected with +24V
LMIX: X overtravel limit check input
LMIY: Y overtravel limit check input
LMIZ: Z overtravel limit check input

olofo ESP
Pin CN61.6

® Signal diagnosis
Signal ESP LM LMIY LMIZ

Diagnosis address| X0.5 X X3.2
Interface pin CN61.6 |CN61.37(CN61.38 [ CN61.39

® Control parameter

Bit parameter

176 MESP
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KYP =0: Check ESP signal
=1: Do not check ESP signal
® PLC bit parameter

Ki1]0 LMIT | LMIS

1: Travel limit check function of each axis is valid.
=0: Travel limit check function of each axis is invalid

LMIT

LMI  =1: The system alarms for overtravel when the travel limit check signal is not connected
with +24V.
=0: The system alarms for overtravel when the travel limit check signal is connected with

+24V
® Signal connection

The ESP signal circuit is shown in Fig.2-33:
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(NC side

I

REREZe

Machine side
ESP

\Y4
Fig. 2-33 The ESP signal circuit

® Machine external connection

(1) The series connection between the emergency stop and travel switch is shown,in Fig. 2-34A:

424V e T \|\’

X X A/

I
7 v

Overtravel reledse switch Emergency
(CN61. 6) stop switch

Fig.2-34A Series connection between‘emergency stop and travel switch

Bit paramete

K 11 [ CHEE_TCPS CTCP TSGN CHTB CHTA

CHTA :_toel'ehange mode selection bit 0
CHTB: tool change mode selection bit 1 (see following table)

CHTB CHTA Tool post type

0 0 Standard tool change mode B
0 1 Standard tool change mode A
1 0 Yantai AK31

1 1 Unused
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TSGN =0 : tool signal HIGH (turn on +24V) is valid
=1 : toolsignal LOW/((turn oft +24V) is valid

CTCP =0 : do not check tool post locking signal
=1 : check tool post locking signal

TCPS =0 : tool post locking signal LOW (turn off +24V) is valid
=1 : tool postlocking signal HIGH (turn on +24V) is valid
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CHET=0 : do not check tool signal after the tool change is completed
=1 : check tool signal after the tool change is completed
CHOT=0 : do not check tool post overheat
=1 : check tool post worktable overheat

Time upper limit for changing a tool
o[7[E] | TLMAXT |

Time upper limit for moving max. tools in tool change

0[8 2] | T1TIME |
Tool change time T1: Tool post delay time from CCW stop to CW output (ms)

\ 0 \ 8 \ 4 \ \ TMAX \
Total tools number

ﬂﬂﬂ \ TCPTIME \

Tool change time T2: tool post CW clamping time

® Signal connection
1. The TO1~T08, TCP signals input are employed with (phetocoupler, its interior circuit is shown

in Fig. 2-35:
Machine side | CNC side
’ | ——

°< TOn | J_ * ;
— | K
c
3 : R
o |
= I
= |
@) |
Po) A4
3 Fig. 2-35
3
g' 2. TL+, TL-aretool,post CCW/CW output signal, its interior circuit is shown in Fig.2-36:
S

CNC side ‘ Machine side

{>c ‘ Output signal

ULN2803 ‘

+24V
Fig. 2-36

3. The external circuit of the tool number signal is shown in Fig. 2-37, when the tool number
signal is low level active, it requires an external pull-up resistor.
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CNC side Machine side

.
] 51
|
|

T

2K|

| T |

\ Hall switch

Fig. 2-37

) Function description (defined by standard PLC program)

The control sequence and control logic of the tool change are defined by PLC program. There
are 4 tool change modes defined as follows by standard PLC program:

1.CHTB=0, CHTA =0, CHET =0: tool change mode B

(DDuring the tool change process, CNC outputs TL+ signal until the-teohin-pesition signal is
detected, then CNC turns off TL+ signal output and outputs TL-(signal after a delay time
specified by data parameter No.082. Then CNC detects TCP signal till'it.is detected, the CNC
turns off TL- signal after a delay time specified by the data parameter N0.085. So the tool change
is over.

@When CHET(K0011.5) is set to 1(check tool signahafter the tool change ends) and the tool
post (CCW) rotation time ends to confirm whether the current tool input signal is consistent with
the current tool No., if not, the system alarms.

(3 The tool change process ends.

@ After the system outputs the tool post rotation(CCW)signal, if the CNC doesn’t receive the
TCP signal within the time set by.data(parameter No.083, an alarm will be issued and the TL-
signal will be turned off.

® When the tool post has ne'teol post locking signal, CTCP(K0011.3) is set to 0, at the time,
the system does not check the tool postlocking signal.

T1:No. 082 T1:No. 082

o
we_J . o

oo

TO1-TO8 —’——\— TO1-TO8 g
- [ N -

TCP TCP

T2:No. 085 or T2:No. 085
Sequence of tool change mode

B 2.CHT =1, tool change mode A
(D After the tool change is executed, the system outputs the tool rotation(CW)signal TL+ and
checks the tool in-position signal, and then after it has checked the tool signal and closes TL+,
last checks whether the tool signal skips, if done, it outputs the tool rotation (CCW) signal TL-.
Then, the system checks the locking signal TCP, it delays the time set by No.085 and closes

TL- after it has received the TCP;
2 When CHET (K0011.5) is setto 1 (check tool signal after the tool change ends), the system
confirms whether the current tool input signal is consistent with the current tool number after the
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tool post (CCW) rotation time ends, if not, the system alarms;
(3 The tool change process ends.
@ After the system outputs the too rotation(CCW) signal, when it has not received TCP signal in
the time set by No.83, it alarms and closes TCP signal.
® If the tool post has no locking signal, CTCP (K0011.3) is set to 0, at the time, the system does
not check the tool post locking signal.

TL+ Ty 4' Ta

— Ta I

TO1-TO8 |_| TO1-TO8 |

SR (U IR — NP S

—
TCP TCP

T2:No. 085 or T2:No. 085

Sequence of tool change mode A

Note 1: No.082 setting is invalid, the system does not check in the delay time between the tool post (CW)stop
and the tool post (CCW) rotation locked.
Note 2: Except for No.82, relative parameter setting and function of other tool post control are valid.
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2.8.3 Machine zero return

® Relative signal

235

DECX:
DECY:
DECZ:
DECA4:
DECS5:

X deceleration signal;
Y deceleration signal;
Z deceleration signal;
4th deceleration signal;
5th deceleration signal;

PCX: X zero signal;

PCY: Y zero signal;

PCZ: Z zero signal;
PC4: 4th zero signal;
PC5: 5th zero signal;
Diagnosis data

0]0]

0 DEC5 DEC4 DECZ DECY | DECX

Interface pin CN61.34 [CN61.33| CN61.12 |CN61.32|CN61.4

Control parameter

| K[2 2| | DEC4T| DECY| DECZ | DECX | | | | |
DECA4T=0: 4TH decelerates as DEC signal is LOW level
=1: 4TH deceleratesias DEC signalis HIGH level <
DECY=0: Y decelerates as DEC signal is LOW level o
=1 Ydecelerates as DEC signal is HIGH level 5
DECZ=0: Z decelerates asdDECsignal is LOW level ®
=1: Z decelerates'as DEC signal is HIGH level =
DECX=0: Xddeceleratesias DEC signal is LOW level a
=1 X decelerates as DEC signal is HIGH level e
=
o
a
=
[0]ofs] | |2MoD | | | | | | 5
ZMZ =1:Z machine zero return block before
=0: Z machine zero return block after
olof7} | | | | | | | |zPLs
ZCX =1: The deceleration signal and one-turn signal in parallel during machine zero
=0: The deceleration signal in parallel during machine zero
otz ] | | | | | | | 1soT |
ISOT =1: Manual rapid traverse active prior to machine zero return after power on
=0: Manual rapid traverse inactive prior to machine zero return after power on
183 | | | | IMzR5 |[MzR4 |MzRY |MzRz |MZRX |
ZMRn =1: The direction of machine zero return is negative
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=0: The direction of machine zero return is positive
® Data parameter
[0[3[3] | ZRNFL |
ZRNFL =Low rate of axes reference return

EREREI ZRNFH |
ZRNFH =High-speed of X,Z axes reference return

[tf7]7] | ZRNFHY |

ZRNFY =High-speed of Y axes reference return

[tl7]8] | ZRNFH4 |
ZRNFH4 =High-speed of 4TH axes reference return

[tl7]9] | ZRNFH5 |

ZRNFH5 =High-speed of 5TH axes reference return

The connection to ACservo motor: using astravel switch and servo motor one-turn signal

Machine zero return direction
D —— e .
Travel switch
‘ =25mm

Elock fixed on the
nachine ‘slider — Connect to -24V .
—— Connect ta nDEC signal

separately

P
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]
=
0
o
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=
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=
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(2)The cireuit of deceleration signal

+24V
<5} T D
- A%
o \l
0 XDEC & p
g “o
2 ZDEC & p
>
2 YDEX @ Fi
Control unit

Fig. 2-40
(3 Sequence of machine zero return
When the BITO (ZMX) of the bit parameter No.006 is set to 0, and the BIT5(DECI) of the bit
parameter No.004 is set to 0, the system chooses the machine zero return mode B, and the
deceleration signal low level is active.
So the sequence of machine zero return mode B is shown as follows:
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Machine zero return path

DEC signal L
(nDEC)
Neglected
nPC signal H H
High-speed

machine zero return

Velogit: .
Ev)ﬁ Deceleration
Start deceleratieh \/ over
Low-speed machine zero return /
-

Time (t)

Machine zero

Return process of machine zero mode B

Chapter 2 Definition and Connection of Interface Signal

A: Select Machine zero mode, press the manual positive or negative feed key(machine zero
return direction set by bit parameter No.183), the corresponding axis moves to the
machine zero by a rapid traverse speed. As the axis presssdown,the deceleration switch
to cut off deceleration signal, the feeding slows down immediately, and it continues to run

in a fixed low speed.

B: When the deceleration switch is released, the deceleration signal contact is closed again.
And CNC begins to detect the encoder one-turn signal (PC), if this signal level skips, the
motion will be halted. And the corresponding zero return indicator on the operator panel

lights up for machine zero return completion.
When the BITO (ZMX) of the bit parameter.N6:006 are both set to 1, and the BIT5(DECI) of the

bit parameter No0.004 is set to 0, it chooses.the machine zero return mode C, and the deceleration
signal low level is active.

So the sequence of machine zero.return mode C is shown as follows:

Deceleration switch

High return

speed ¢ ece/e
Zero return,speed B o Sto, fetes
el Reversely
Return Low return
finish speed

nPC

L L L]

Velocity (vl
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Time (t)
P
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Return process of machine zero mode C

A: Select Machine zero mode, press the manual positive or negative feed key (return direction
set by bit parameter No.183), the corresponding axis moves to the machine zero by a rapid
traverse speed. As the axis press down the deceleration switch to cut off deceleration signal,
the feeding keeps rapid rate and depart from the deceleration switch, when the DEC signal
contact is closed, the feeding slows down to zero, then run reversely to return to machine
zero in a low speed.

B: In the reverse running, it presses down the deceleration switch to cut off the DEC signal
contact and continues returning; as it departs from the deceleration switch, the deceleration
signal contact is closed again. And CNC begins to detect the encoder one-turn signal (PC), if
this signal level skips, the motion will be halted. And the corresponding axis zero return
indicator on the operation panel lights up for zero return completion.

2.8.4 Spindle control

® Relevant signal (by standard PLC program)

Type Symbol | Interface | Address Function Remark
Input SAR CN15.6 X5.1 Spindle speed arrival signal It is valid when OV
signal SALM CN15.4 X5.3 Spindle abnormity alarmyinput is input
MO3 CN62.4 Y0.3 Spindle rotation(CCW)
MO04 CN62.5 Y0.4 Spindle rotation(CW)
MO05 CN62.6 Y0.5 Spindle stop
SCLP CN62.7 Y0.6 Spindle clamped
°< SPzD CN62.8 Y0.7 Spindle brake
c Output SVF | CN62.37 | Y30 Spindle servo OFF
g signal Its function is
= SFR CN15.22 Y52 Spindle rotation(CW) consistent with
g) that of MO3
g Its function is
g SRV CN15:23 Y5.3 Spindle rotation(CCW) consistent with
g. that of M04
S MO3 Spindle rotation(CCW)
MO04. Spindle rotation(CW)
Command MO05 Spindle stop
format
M20 Spindle clamped They are valid in
M21 Spindle released analog spindle

® Control parameter
Bit parameter

[(K[1]o] | | | | | | | RSJG | |
/s
RSJG =1: CNC not turn off MO3, M04, M08, M32 output signals when pressing HfE.?ET key;
/s

=0: CNC turns off M03, M04, M08, M32 output signals when pressing HfE/S'ET key.
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K[1[7] | | | SALM] | | | |

SALM =1: The system alarms when the spindle abnormal detection input signal is
LOW (it is turned off with 0V);

=0: The system alarms when the spindle abnormal detection input signal is
HIGH (it is turned on with QV) .

1/7/5] | | SAR | | | | |
Bit6 1: The spindle SAR signal is checked before cutting;
0: The spindle SAR signal is not checked before cutting.

Data parameter

0]7]2] | SAR_DELEY |
Delay check time (ms) of the spindle speed arrival.

\0\8\0\ \ MTIME \

Execution time of M code.

® Function description (defined by standard PLC program)

(D After the CNC is turned on, when.MO05/output is 'valid, MO3 or M04 is executed, M03 or M04
output is valid and remains, at the time, MO5 output is closed; when M03 or M04 output is valid, M05
is executed, MO3 or M04 is closed, MO5"output is valid and remains; the spindle brake SPZD signal
output delay is set by No.087 (delay time from the spindle stop signal output to the spindle brake
SPZD signal output) , the hold time of the'brake signal is set by No. 089 (the spindle brake output
time) .

@ When M03 (MO04) eutputis valid, M04 (M03) is executed, the alarm occurs.

@ When Ne175.6vs.set.to 1, the system checks whether the speed arrival signal SAR is valid, if
it is valid, the system normally runs, if not, “Check speed arrival...... ” is displayed.

@ When the spindle speed command and the cutting feed command are in the same block, the
system executes thexdelay check for SAR signal to avoid that the CNC starts the cutting based on the
last spindle speed arrival signal SAR, the delay time is set by No.072.

® DCOO is the spindle zero-speed output range. When the actual spindle speed is not more
than DCOO setting value, the system defaults the spindle speed to be zero, and can release the chuck,
close the hydraulic and other operations.

® M20 and M21 are separate the spindle clamping and releasing command, used to clamp the
spindle after positioning, which can avoid that the spindle rotates because of the force in drilling or
tapping.

@ When M20 is executed, the spindle is clamped. To avoid that the spindle servo motor has too
much current, the system delays the time set by DT23 and then controls the spindle to turn off the
servo, at the time, the spindle servo reduces the motor excitation and the position control cannot be
executed, but the position check is still enabled and the position is not lost.

When the spindle moves or rotates, M20(spindle clamped) cannot be executed. After the
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spindle is clamped, it cannot be rotated or moved, otherwise, the PLC alarms.

@ When K17.6 sets the spindle to be clamped, the clamped is the 1% or 2" spindle, which is set
based on the actual conditions.

SALM (X5.3) is the alarm input signal of the spindle abnormality, the signal and the drive
alarm signal of the 5" axis use the same interface. When the 5™ axis is valid, the interface is used to
the 5™ drive alarm; when the 5" axis is invalid, the interface is used to the spindle abnormality alarm.

Note 1: In the emergency stop, it turns off M03, M04, M08 signals, and outputs M05 signal;

Note 2: Whether M03, M04 is cancelled is set by BIT3 of the bit parameter No.009 when CNC is reset.
If Bit 1=0, CNC turns off M03, M04 at reset;
If Bit 1=1, M03, M04 is kept at reset.

2.8.5 Spindle switching volume control

® Relevant signal(defined by standard PLC program)
S01~S04: Control signal for spindle speed switching volume, they.are:compound interfaces
defined by standard PLC program, and they share common interfaces with M41~M44, U00~UOQ3.

® Signal diagnosis

Signal S4 S3 S2 S1
Diagnosis address| Y1.3 Y1.2 Y1.1 Y1.0
Interface pin  |[CN62.12|CN62.11|CN62.10|{CN62.09

® Co