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1 MAIN FEATURES OF HUST H4 CONTROLLER

O Controll able axi s: X, Y, Z A 4 axi s.

O Voltage-driven servo system with maximum speed of response 1000
KPPS (i.e. 60 meters/min with 1u resolution).

0 Design the LCD screen freely and simply. Use the PC screen to
display editing program and test program. Transfer data from PC
through RS232 and execute the program.

[0 Besides basic program design it can be done by CAD/CAM and
transferred through RS232C.

0 Keyboard can be customized to suit user®s application or used as
thumb switch.

O H4X controller can achieve accurate feed-length by comparing the
feedback from the passive encoder and the roller.

O 512k program memory.
[0 Battery backup in case of power-off.(Battery Backup)

O MCM (machine constants) parameter table let user customize his
specific machining requirements.

0 Backlash error compensation for worn ball-screw.

O Providing 6 sets of user defined work coordinate to simplify
program design.

O Providing data storage for 8 sets of tool offset compensation.

O User can customize Macro function (MACRO)

0 Feed-rate control either by mm/minute or mm/revolution

O Continuous program execution or single block at a time

O Option skip, option stop, and feed-hold function (Option Skip)



O  Interchangeable absolute or incremental coordinate in programming
O  Self-diagnostic and error function

0O  Circular programming by radius "R"™ as well as I and J values

[0 Each axis can be set as Master/Slave mode ( Reference by 3-3 3-4)
O  MPG hand-wheel interface for program testing (MPG test)

O  Provide standard 1/0=24/16 programmable logic control

O  Provide series 1/0=32/32 programmable logic control

This operation manual includes programming basics, G-codes, keyboard
operation, program editing, MCM parameters, manual operation and
special functions, RS232 interface, and error functions. Table 1-1
shows the G-code summary available from HUST H4X controller.

This manual is based on HUST H4 controller The machinery type 1is
different from each brand Please follow the machine description about
this part



Table 1-1 HUST H4X G-code Command

G-code Function G-code Function
* GO0 |# Rapid Positioning * G643 | Tool Offset Compensation ON
* G01 |# Linear Cut * (49 |# Offset Compensation OFF
* 602 | Circular Cut (CW)
* G603 | Circular Cut (CCW) * G54 |# 1st Work Coordinate
* G55 | 2nd Work Coordinate
G04 | Pause * 656 | 3rd Work Coordinate
G10 | Data Input * 657 | 4th Work Coordinate
* 658 | 5th Work Coordinate
G11 | Simple output control * 659 | 6th Work Coordinate
G12 | Simple input control
G14 | Simple 1/0 control G65 | MACRO command
*G17 | #X-Y plane
*G18 | #Z-X plane G90 | Set as absolute coordinate
*G19 | #Y-Z plane G91 | Set as incremental coordinate
G28 | Go to the 1st Ref Point * (98 |# Feed-rate with mm/min
G29 | Return to last location from | * G99 | Feed-rate with mm/revolution
ref. Point
G30 | Go to the 2nd Ref Point
G31 | Skip Function

*Modal G-code.
#Power-on default G-code (Either GOO or GOl can be chosen as power-on
default through proper MCM parameter setting).




2  PROGRAMMING BASICS

2.1 A Part Program

Prior to cutting a mechanical part by using a CNC machine, the shape and the
dimension of the part must be drawn and accurately calculated. A computer program
called a part program is then created to describe the shape of the part using a specific
coordinate system. The cutting tool will then follow these coordinates to do exact
cutting. To create a part program, a concise machining plan is a necessity, which
includes the coordinates for the machine part, coolant, spindle speed, tool type, 1/0-hit,
etc. When designing a machining plan, the following factors must be considered:

¢ Determine the machining requirement and select the suitable CNC machine tool.

¢ Determine the work-piece loading method and select the appropriate cutting tool and
the tool holder.

¢ Determine the machining sequence and the tool path.

¢ Determine the cutting conditions such as spindle speed (S), feed-rate (F), coolant, etc.

A part program is agroup of sequential instructions formulated according to the
machining plan. It can be edited either on a personal computer (PC), then transmitted to
the CNC controller through RS232 interface or directly on the CNC controller using the
editing keys.

2.2 M ethods of programming

A CNC controller will execute the commands exactly in accordance with the
instructions of the part program. So, the program design is the most important task in
the whole CNC machining process. There are two ways to design a CNC part program
and are to be briefly described below:

1. Readthetool graphic very well.

Experienced with tool working

Well known for mechanic operation procession program language and
capacity

Capable of mathematic calculation

Capable of choosing the tool option

Capable of setting the fixture

Capable of discriminating the material

w ™
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There are two ways to design a CNC part program and are to be briefly described below:

Manual Programming
Automatic Programming



Manual Programming

Manual programming is a process that the whole process is manually done by hand
including the coordinate calculations. It follows this sequence.

Drawing of the mechanical part.

Part shape description including coordinate cal culations.

CNC part program design including spindle speed, feed rate, M-code, etc...
Editing the program instructions on CNC controller or PC.

Testing the program.

The coordinate calculation is easy if the shape of the part is composed of lines or 90
degree angles. For curve cutting or slant lines, trigonometry will be required for
correct answers. Once all calculations have been completed, the CNC part program
iswritten in the formats to be discussed later.

The main disadvantage of manual programming, particularly when designing for a

very complicate part, is time consuming and prone to making errors. In this case,
automatic programming becomes more advantageous than the manual method.

Automatic Programming

Automatic programming is a process in which the program design including
coordinate calculation is done by computer. It follows this sequence.

Computer added design for part drawing (CAD).

Computer added manufacturing for CNC part program (CAM).
Transferring program to CNC controller.

Testing the program.

By making use of computer's high speed calculating capability, program designer
can communicate with the computer in simple language, to describe the shape, size
and cutting sequence of the part. The computer will transfer the motions of the
machine tool into a part program, which is then transferred into CNC controller
through RS232 interface. This process is called CAD/CAM. It is a necessary tool
when designing a part program for a 3-D work-piece.

2.3  Thecomposition of A part program

A complete part program is composed of program BLOCKS, starting with a program
number Oxxx, ended with M2, M30, or M99, and in between with a series of CNC
instructions. A CNC instruction is a command to order the cutting tool to move from
one location to another with a specified speed, or to instruct the peripheral equipment to
do some mechanical work. The cutting action is done when the cutting tool moves.



An example of acomplete part program containing nine (9) blocksis as follows:

N10 GOO X40.000 Y10.000

N20 GOO X30.000 Y5.000

N30 M3

N40 G1 X10.000 Y20.000 F20.00
N50 V-5.0

N60 X30.000 Y-10.000

N70 GO X40.000 Y10.000

N8O M5

N9O M2

A block of program can have one to several instructions and it has a general form as
follow.

N G XD YY) Z(W) F M

The block number "Nxxx" can be omitted. If you do not key in the block number,
HUST controller can automatically generate the number for you by proper MCM
parameter settings (see Chap 6). The program execution starts from top to bottom and
has nothing to do with the value of block number. Each instruction starts with an
English letter (A~Z), followed by an integer or floating number, depending on the type
of instruction the number is associated with. If the number represents a coordinate, it
can be positive (+) or negative (-). In general, the program instructions can be divided
into four categories.

1. Function command : G-code. A CNC command to instruct the tool to do awork,
such as straight/circular cutting, moving, etc.

2. Positioncommand : X,Y, Z, and U,V,W- Coordinate function to instruct the
cutting tool to move from the current location to the next
location.

3. Feed-rate command : F-code. A command specifying the cutting speed for cutting
tool.

4. Auxiliary command : M, L, etc. A command to instruct the peripheral equipment
to do an action, such as valve or coolant on/off, etc.

Not every node is composted by these four parts Some has only one command We
will describe more in chapter 3

In the basic format of node exception of the N__ others are commands such as
(A~2Z).+/-



Command Format (EX. Location Command)

Y-10.000

Y : Command code
. Positive/Negative. (+) can be left out
10.000 : The tool locating amount (or coordinate)

Each command (or function) code has a fixed format and a special meaning to the CNC
controller and it must be strictly followed when writing a program. The system will not
accept the command if the format is in error. Otherwise, a machine error will result.
More on part program and function codes in Chapter 3. Followings are the command
codes that are used in HUST H4X controller.

: Variable #1 and #2 in G65 Macro function.

: Feed-rate, decimal.

: Function G-code, integer.

: The X, Y, Z-axis component of the arc radius @ the start point, decimal.
: Repetition counter, or operation mode designation in G65, integer.

: Function code for peripheral equipment, integer.

: Program block (sequence) number, integer.

: Program number, integer.

: Subprogram code, or variable #3 of G65 command, integer.

: Arcradius, decimal.

: Spindle speed, integer.

U,V,W :Incremental commandin X, Y and Z-axis respectively, decimal.
X,Y,Z :Position command in X, Y and Z-axis respectively, decimal. A axis dose

not have the comparer format of incremental coordinate

®m>
v

[
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The program serial number represents each node to let the program search it by N and
numbers The numbers are better not be repeated And they don't have to be arranged
inorder The program is executed from top to bottom by nodes

EX N10......... (1) Program executing order

N30.........(2)
N20.........(3)
N50.........(4)
N40.........(5)



24  Coordinate System

The cutting action is accomplished when the tool is moving along a specific path from
point A to point B This path can be combined with straight curve or severa
These intersection points and A B point must be used the coordinate system to describe
the geometry location The tools use the change of location to complete the cutting

241 Cartesian Coordinate

HUST H4X series uses the customarily 2-D Cartesian coordinate system as shown in
Fig 2-1 with X, Y as designated axes. The intersecting point of these axes is the
coordinate origin (also known as work origin), that is X=0, Y=0

Aty
P2 (-X, +Y)

P1 (#X, +Y)

X=0,Y=0 = X

P4 (+X,-Y)

P3 (-X,-Y)

Fig 2-1 2-D Cartesian Coordinate

X, Y axis can be used as linear axis or spindle axis. When applied as spindle axis, use
your right hand to help you to determine the direction of rotation. By pointing your
thumb in the +X, +Y or +Z, the direction of the rest 4 fingers will be pointing in the
positive direction of rotation. We'll have more discussion on spindle axis, such as
indexing table in Chapter 3.



2.4.2 Position Command (Coor dinate)

Absolute Coor dinate Command

The origin is the reference. The coordinates of all points describing the shape of the
work-piece (mechanical part) are calculated from the origin. The coordinates can be
positive (+) or negative (-), depending on its relative position with respect to the
origin.

I ncremental Coordinate Command

The coordinates of all points describing the shape of the work-piece are calculated
from the end point of the previous block. They are the amount of coordinate
increase from the last point. The incremental coordinates can be either positive (+)
or negative (-), depending on its relative position with respect to the end point of the
previous block. They are positive (+) (U.V.W is positive) if the cutting tool is
moving in the positive direction, negative (-), otherwise.

1. Format MCM196~199=1
GO01 X Y Z A ...Absolute coordinate location
GO1 A V W ...Incrememtal coordinte location

Note: U.V.W are represented with X.Y.Z axis (Incremental) But the A axis doesn't
have the relative indication

X.Y.Z and U.V.W can be used together in the program Please refer to Fig 2-2 for

following examples.
Y
A
< 38 :I
30 >

P4 ¢——opg
[ «— 10 —’l
P2

_¢X:O, Y=0 (origin) PO = X

Fig 2-2 Absolute value command



PO->P1 (GO01V5.000 F2000
P1->P2 U-8.000 V8.000
P2 ->P3 U-20.000 V3.000
P3->P4 U-10.000

Combination of absolute and incremental

PO->P1 (GO1 Y5.000 F2000
P1->P2 U-8.000 Y 13.000
P2 ->P3 X10.000 V3.000
P3->P4 U-10.000

or

PO->P1 (GO01 Y5.000 F2000
P1->P2 X30.000 V8.000
P2 ->P3 U-20.000 Y 16.000
P3->P4 X0.000

2. Execute G90 in cutting program will cause that all the program below this line
changes to the absolute way of X,Y,Z,A.

3. Execute G91 in cutting program will cause that all the program below this line
changesto the incremental way of X,Y,Z,A.

Note: GO0 , G91 are only in accordance with whole cutting program. After this
program is done, the coordinate location will return to the MCM setting.

In the program, the both methods of absolute and incremental can be used together. If
thereis any error in the absolute system, it will not affect next position. But it will affect
all the position behind in the incremental system.

The timing of using incremental or absolute system does not have certain rules to follow.
Generaly it can be decided by cutting demand. If there is any point which has relation
with origina point, we recommend that use the absolute system.

In the command of dant(X and Y axis have location at the same time) or curve cutting,
each axis's value calculated by triangular relation is used the method of round up or
down. So, the more points have been operated, the more error will be done. Basically



we can analyze the timing of using the absolute or incremental system with working
graphic and demand of program.

243 Work Origin/Work Coordinate

CNC of single and double axis is designed with the size of work piece. Before
transferring it to the coordinate system, the reference point for al coordinate
calculations and the coordinate so obtained is called work coordinate. The reason to call
it aswork origin isto differentiate it from the machine origin. (HOME location)

The work origin can be anywhere inside the machine working range. The user should
determine the location of this point before making any coordinate calculations. Once the
origin is selected, store the coordinate of this point with respect to the machine
origin .The best selection is the one that will make the coordinate cal culation simple and

easy.

2.4.4 MachineOrigin (HOME L ocation)

The machine origin is the HOME location for the cutting tool. This is the reference
point for the coordinate determination of the work origin and the tool offset
compensation. The coordinate obtained using the machine origin as the calculation base
is called the machine coordinate. The exact location of the machine origin is determined
by the location of the home limit switch on each axis. When user executes HOME (one
axis at atime) on a CNC controller, the cutting tool will move to the machine origin. If
the X, Y, Z-axisis used asrotating axis, the HOME location is equal to zero (0) degree.

When the electric power isinterrupted for any reasons, execute HOME on each axis
before resuming any cutting.

2.5 Control Range

The programmable range is as follow: (the decimal format 4/3)

Min. setting unit 0.001 mm
Max. setting unit 9999.999 mm
Min. moving unit 0.001 mm
Max. moving unit 9999.999 mm
Max. travel distance 9999.999 mm




G code

GO0 - G99 (G01=G1)

M code MOO0O - M999 (M0O1=M1)
Scode 999999
F code mm/min 0 ~ 9999999
X.Y.ZUV.W,I[JR, mm 0.001 ~ +/- 9999.999
GO04, seconds 0 ~9999.999
Program Number 0~999
T code 0~ 10000
RAM Memory Capacity 72K
Ball-screw compensation 0 ~ 255 Pulses
Max. response speed 500 KPPS

These data is based by the H4X controller. If there is any relation with mechanic

operation, please follow the machine manual.




3 Function Codes

3 FUNCTION CODES

This chapter discusses the meanings and applications of function codes, such as G, F, M
and S-code, and the format of their usage.

31 G-code Definition

G-codes followed by one or two numbers are special command codesin HUST CNC
system and they are from GO0~G99. The first "0" can be omitted. Each G-code hasits
own specific function (Table 3-1). G-codes are divided into two groups.

1. One-shot G-codes

A One-shot G-code is effective only in the program block where it was encountered.
Once program starts executing the next block, it's no longer effective.

Example:
N10 GO X30.0 Y 40.000
N20 G4 X2.000 ... GO04 is one-shot G-code, effective only in this block.
N30 X20.000 Y50.000 ..... G04 no longer effectivein thisblock. GO is.

2. Moda G-codes

A modal G-code is a G-code that remains effective until another G-code in the same
group is encountered. Following G-codes are in the same group for HUST H-3X series.

GO0, GO1, GO2, GO3 ... Same group
G43,649 L Same group
G54~G9 L Same group
Gos~-G9 L Same group
Example:
N10 GO X30.0 Y5.000 ... GO is effectivein this block.
N20 X50.0 Y10.000 ... No G-code specified, GO remains effective.
N30 G1 X30.000 F200  ..... Gl iseffective from this block, NOT GO.

Normally, only one G-code is allowed in a program block. If several G-codes are
accidentally specified in ablock, only the last G-code specified is effective.
Example:

G00 G1 X10.000 ... Only GO1 is effective.



HUST H4XX Controller

Table 3-1 G-Code Definitions

G CodelList
G code Function G code Function
* 00 |# Rapid positioning * 43 | Tool offset compensation On
* 01 |# Linear cut * 49 |# Offset compensation off
* 02 | Circular cut (CW)
* 03 | Circular cut (CCW) * B4 |# First work coordinate
04 | Pause * 55 | Second work coordinate
07 | Auto-Feed tointeger position | * 56 | Third work coordinate
08 | Set machine coordinate * 57 | 4™ work coordinate
10 | Datainput * 58 | 5™ work coordinate
11| Simplel/O control * 59 | 6™ work coordinate
12 | Simpleinput control
14 | Simplel/O control 65 | MACRO command
*17 | #XY plane
*18 | #Z X plane
*19 | #Y Zplane 90 | Set asabsolute coordinate
28 | Gotothefirst refer. Point 91 | Setasincremental coordinate
g9 | Retum to fast location from) -, gg |4 Feod rare with mmvmin
refer. Point
30 | Go to the second refer. Point * 99 | Feed-rate with mm/revolution
31 | Skip function
*  Moda G-code.
# Power-on default G-code (Either GOO or GO1 can be chosen as power-on default through
proper MCM parameter setting).

3.2

Rapid Positioning (Traver se Speed), GO0

Format: GOO X (U)

X1
u

Y(V)__Z(W)

A

Y, Z,A : Position code (End point) in absolute coordinate.
,V, W : Position codein incremental coordinate.




3 Function Codes

Fig 3-1 Rapid Positioning

GO0 (or GO) is used to move the tool from the current location (the end point of
previous block) to the coordinate specified by (X,Y, Z) or (U,V,W) at high speed while
the tool is NOT physically doing any cutting. It can control the movement of 1~4 axes.
If the axis is not set any command, it will not do any movement. The moving speed is
based on the combined values of MCM parameter #148, #149 , #150 and #151 (See
Chapter 7) and the Register #220. It should not exceed the max traverse speed
calculated as shown in the next section. The factory default settings for MCM #148,
#149, #150 and #151 are 10,000 mm/sec and for R#220 is 100% (R#220 range =
0~100). See Chapter 6 in Connecting Manual.

For single axisfunction (GOOX___ ,GO0Y__ G00Z_ ):
GO0 speed (X-axis) = (MCM #148 value) x (R 220 in %)
GO0 speed (Y-axis) = (MCM #149 value) x (R 220 in %)
GO0 speed (Z-axis) = (MCM #150 value) x (R 220 in %)
GO0 speed (A-axis) = (MCM #151 value) x (R 220 in %)

For four axes function (GO0 X Y _Z A ), the GOO speed will be calculated
internally and the detail is shown in the example below:

Ex:1: Fig 3-2, GOO move from point A to point B. (Assume that the X,Y vaue is
absolute MCM #196 #197=1)

Under GO0 mode, all four axes are absolute system

Under G91 mode, all four axes are incremental system

GO0 X5.60Y2.00 ... X, Y in absolute coordinate
GO0 U-3.05V-3.00 ..... X, Y inincrementa coordinate
GO0 U-3.05Y2.00 ..... X, 'Y in mixed coordinate

Y

[}

3.05
«—— 5.6
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Fig 3-2 GOO Example

The tool moves rapidly to (X5.60,Y2.00) in the direction as shown by arrow in Fig 3-2.
The speed calculations for each axis are done internally by the CNC controller, based on
the settings of MCM #148and #149. If the calculated value exceeds the MCM value
(#148, #149), the controller will use that MCM value to re-calculate the traverse speed
for the other axis. Following is an example.

Assuming the values of TRX MCM #148=3000.00 mm/min, and TRY MCM #149 =
5000.00 mm/min, R220=100% :

For GO0 U-3.05V-3.00in Fig 3-2, the controller select the slower 3000.0 as the
base to calculate the traverse speeds for other axes:

Fx = 3000.00
Fy =3000.00 x (3.00/3.05)
= 2952 (<5000 for Y -axis setting values)

Both axes are within the settings of MCM #148 and #149, X-axis will move at 3000 and
Y-axis at 2952 mm/min.
With the same MCM #148, #149 setting, then

Fx = 3000
Fy = 3000 x (6.00/3.02)
=5901.64

The calculated Fy (5901.64) > TRY (5000.00). Therefore, the feed rate will be based
on the setting value of Y-axis, X —axis feed rate is limited as the showing below:

Fy = 5000
Fx = 5000 x (3.05/6.00)
= 2541.67

Rapid Positioning (Traver se Speed) for GOO:

The maximum traverse speed alowed for the servo motor depends on the motor RPM,
pitch length of the ball-screw, and the gear ratio (GR). It can be calculated using the
equation below.

Fmax = 0.95 x Motor RPM x Pitch ~ GR
Where GR = Tooth number on ball-screw / Tooth number on motor.
0.95 = Recommended safety factor.

Ex: On X-axis, the motor rated 3000 rpm, ball-screw pitch=5 mm, and GR = 1. The
max traverse speed is

Fmax = 0.95 x 3000 x 5 + 5 = 2850 mm/min. The setting for MCM #148 = 2850.
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Note that the maximum slope ratio of X/Y, Y/Z or Z/X for GOO traverse speed is
10000:1. This means if the F=2000.0 mm/min with machine resolution of 1 um, the
error in cutting path will be less than 0.2 %.

GO code can be used under master or slave mode. We will discuss the usage in node 3
& 4.

3.3 Linear Cutting, GO1

Format: GOLX(U) __ Y(V)__ZW)__ A F

X, Y ,Z,A :Theending position code in absolute coordinate
u,Vv,w :The ending position code in incremental coordinate
F :Cutting speed.

F-code can be used with G01,G02,G03. It will not affect GOO speed. F-code is a modal
code. It affects the cutting speed for the blocks immediately followed until a new F-
code is specified.

GO1 is for the linear cutting motion and can control 1~4 axes at the same time. The
cutting speed is determined by F-code. The smallest setting value for F-code is
1mm/min.The maximum cutting speed is limited by the setting of MCM #148, #149,
#150 and #151. The actual cutting speed is determined by F-code and the Register
#221 as follow. The factory default for MCM #148~#151 are 10,000 and 100% for
R#221.(Setting range from 0~150%)

F (actual) = (F-code value) x (R221 value in %)

The current position of the tool is the starting point and the ending point is specified by
X and Y position codes. The feed-rate (F-code) is a modal code. If the cutting rate is a
constant for all program blocks, only one feed-rate in the beginning block needs to be
defined. Unless the feed-rate is redefined, the previous F-code remains effective. The
specified F-code is the rate aong the cutting path (CNC mode, See Sec 3.4) and its
component for each axis is obtained as below. The max ratio for Fx/Fy is 10000:1. U
and V are of incremental values.

U
Feed-ratein X-axis, Fx=——=—== * F Q)
U2 +Vv?
. . \Y,
Feed-rateinY-axis, Fy=———= * F (2
U +Vv?

Following is a GO1 example in absolute and incremental coordinate. Both programs will
do the same cutting. (Fig 3-3)

Ex: Assuming the current tool position is X=4.60, Y=1.0.
G01 X2.01 Y2.0 F3000. ..... Absolute coordinate
G01 U-2.59V1.00 F3000. ..... Incremental coordinate
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4.60 > 1.00
v - X

Fig 3-3 GO1 Example

34 CNC and M aster/Slave M ode

When CNC controller executing a program block, the servo motor is always subjected
to a motion sequence as. Accelerate to speed at the starting point -- Maintain constant
feed-rate specified in the block — Decelerate near target till stop or different speed at
target. When the controller proceeds to execute the next block, the servo motor will
repeat the same motion sequence. HUST controller provides 2 types of
acceleration/decel eration for motor, namely CNC and Master/Slave mode. The shape of
acceleration/deceleration can be either straight line or S-curve. This is done by proper
settings of MCM parameters as shown below.

Acc/Dec Mode MCM #93 | MCM #222 Motor Acc/Dec

0 0 Linear

CNC Mode 0 1 “S’ curve
Master/Slave Mode 1 0 Linear

X-axis as master 1 1 “S’ curve
Master/Slave Mode 2 0 Linear

Y -axis as master 2 1 “S’ curve
Master/Slave Mode 3 0 Linear

Z-axis as master 3 1 “S’ curve
Master/Slave Mode 4 0 Linear

A-axis as master 4 1 “S’ curve

CNC mode --

The servo motor will decelerate to a complete stop at the end of each program block,
then the motor will accelerate again to the feed-rate specified in the next block.

M aster /Slave mode --

In this mode, the user select one axis as a Master axis and the rest will automatically
become Slave axes. The acceleration/deceleration connection of motor speed
between blocks will NOT come to a complete stop. Instead, the motors for both
master and slave axes will decelerate or accelerate to the feed-rate of the next block
from the current feed-rate. The feed-rate (F) in the block is for the master axis and
the feed-rate for the slave axes will be calculated according to their displacements. If
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the feed-rate for the master axis is zero (0), the feed-rate of the slave axis will be
used for calculation.

MCM parameter #93 is for setting CNC and Master/Slave mode as follows:

Setting=0, = CNC mode.

Setting=1, X-axisasMaster axis
Setting=2, Y-axisasMaster axis,
Setting=3, Z-axisasMaster axis,
Setting=4, A-axisasMaster axis,.

¢CNC mode: MCM #93=0. Motor comes to complete stop at the end of each block.
MCM #222 is used to determine the type of acceleration/deceleration as

shown below.
MCM #93 setting MCM #222 setting Motor Acc./Dec.
0 0 Linear
0 1 "S' curve

Ex 1: Fig 3-4, CNC mode (MCM #93=0), motor acceleration/deceleration in linear
curve for GO1 (MCM #222=0), absolute coordinate.(#196~198=1)

N10 GO1 X100. F1000. ..... Feed-rate Fx=1000, Fy=0
N20 GO1 X200. Y100. F500. ... Feed-rate Fx=Fy=500.
N30 GO1 X300. F250. ..... Feed-rate Fx=250, Fy=0
N35 GO1 X350. F100. ..... Feed-rate Fx=100, Fy=0

Feed rate
15001~ N10 | N20 l N30 | N35| MCM #93=0
MCM #222=0
1000 [
500
L J L L L, X-axisasMaster
100 200 300 0
Feed rate
1000~ N10 | N20 | N30 |N35|
500 [ \
! ! ! ! ! Ly V_avi
7 5 3 Y-axis as Slave

Fig 3-4 CNC mode with GO1, Linear Acceleration./Deceleration

Ex 2: GO1 U100.0 V50.0 F1500.00 (CNC mode)
Calculate the GO1 feed-rate for X and Y-axis. Assuming MCM #148, #149
settings for GOO speed limitas:  Ftrx=2000.0mm/min  (X-axis), Ftry=1000.0
mm/min (Y -axis)
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Composite vector for X and Y -axis = (100 + 50%)Y2 = 111.8
X-axis Feed-rate Fx = 1500.0 * (100/111.8) = 1341<2000

Y -axis Feed-rate Fy = 1500.0 * (200/111.8) = 670.8<1000
Both speed do not exceed the setting range.

Ex 3: GO1 U100.0 V200.0 F2000.00 (CNC mode)

Calculate the GO1 feed-rate for X and Y-axis. Assuming MCM #56, #57 settings
for GOO speed limit as: Ftrx=2000.0mm/min (X-axis), Ftry=1000.0 mm/min (Y-
axis)

Composite vector for X and Y-axis = (1007 + 200%)Y2 = 223.6
X-axis Feed-rate Fx = 2000.0 * (100/223.6) = 894.4
Y -axis Feed-rate Fy = 2000.0 * (200/223.6) = 1788.9
1788.9 > 1000.0 (Ftry), so the GO1 feed-rate will be limited as:
Fy = Ftry = 1000.00
Fx = (894.4/1788.9) * 1000.0 = 500.00

e Master/Slave mode:

MCM #93=1, X-axis as master and Y& Z& A-axes as Slave
MCM #93=2, Y-axis as master and X&Z& A-axes as Slave
MCM #93=3, Z-axis as master and X& Y & A-axes as slave
MCM #93=4, A-axis as master and X& Y & Z-axes as Slave

MCM #93 MCM #222 Motor Acc./Dec.
1~4 0 Linear
1~4 1 "S' curve

In this mode, the acceleration/deceleration connection of motor speed between blocks
will NOT come to a complete stop. Instead, the motors for both master and slave axes
will decelerate or accelerate to the feed-rate of the next block from the current feed-rate.
The feed-rate (F) in the block is for the master axis and the feed-rate of the slave axes
will be calculated according to their displacements. Note that when in master/slave
mode, there will be a minor error for the starting and the ending location of a circular
cut.

Ex 1: N10 GO1 X100. F1000.
N20 X200. Y 100. F500.
N30 X300. F250.

Fig 3-5, X-axis as master axis, motor accel./decel. in Linear type for GO1
(MCM #222=0), absolute coordinate.

Note that the feed-rate in each block is for master axis. The feed-rate for slave axis will
be adjusted according to their coordinate increment with respect to the master axis.
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Feed rate
1500 N10 | N2 | N30 | MCM #93 =1
MCM #222=0
1000 -
500
L : L . L L L, X-axisasMaster
100 200 300 400
Feed rate
1000~ N10 | N20 | N30 |
500 /—\
! I I ] I Ly Vo_ayi
1 5 3 Y-axis as Slave

Fig 3-5 Master/Slave Mode, Linear Accel./Decel.

Fig 3-5A, X-axis as master axis, motor accel./decel. in"S" type for GO1
(MCM #124=1), absolute coordinate.

Feed rate
1500F N0 | N2o | N3O | MCM #93= 1
MCM #222=1
1000 [~
500
I l I L L L L, X-axisas Master
100 200 300 400
Feed rate
1000~ N10 | N2 | N30 |
500 [~ T
! l ! L L ! L L, Y-axisasSlave
1 2 3

Fig 3-5A Master/Slave Mode, "S* Curve Accel./Decel.

Ex 2: N10 GO1 X100. Y 50. F1000.
N20 X200. Y 75.
N30 X300. Y 175.

Fig 3-6, X-axis as master axis with constant feed-rate, motor accel./decel. in linear type
for GO1, absolute coordinate.
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Feed rate
150017 N10 | N20 | N30 | MCM #93= 1
B MCM #222 =0
1000
500
| | l | I | L, X-axisas Master
100 200 300 400

L I, Y-axisas Slave

Fig 3-6 Master/Slave Mode with Constant F-rate for Master, Linear Accel./Decel.

In Example 2, the feed-rate of the slave axis is adjusted according to their incremental
ratio. Note the small time required for accel./decel. between blocks and the distance
traveled in this small amount of time can be estimated by:

(FI-F2), T
60 1000

Distance= 0.5*

F1, F2 = Thefeed-rates of 1st and 2nd block of the Slave axis, mm/min
T = The setting value of GO1 in MCM #167

Therefore, if F1ly=500. mm/min (N10 block), F2y=250. mm/min (N20) and MCM
#167= 500 ms, the distance traveled at the beginning of N20 block for Y-axis is 1.04
mm. Y ou can reduce this distance by reducing the setting of MCM #167.

Ex 3: GO0 U100.0 V50.0 (X-axis as master, MCM #93=1)
as.  Ftrx=2000.00 mm/min, Ftry=4000.00 mm/min.

Master axis ~ Fx =2000.0

Slave axis Fy = (50/100)* 2000.00 = 1000.00

Fy < Ftry, so the GOO feed-rate will be based on the setting of MCM #148,
Fx=2000.

Ex 4: GO0 U100.0 V200.0 (X-axis as master, MCM #93=1)
as.  Ftrx=2000.00 mm/min, Ftry=4000.00 mm/min.
Fy=TRY =(200/100) * 2000 = 4000
so the GOO feed-rate will be based on the setting of MCM #1438

Ex 5: GO0 U100.0 VV300.0 (X-axis as master, MCM #93=1)
settings as: Ftrx=2000.00 mm/min, Ftry=4000.00 mm/min.

Master axis Fx = 2000.0
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Slave axis Fy = (300/100)*2000.00 = 6000.00

Fy > Ftry, so the GOO feed-rate will be limited by Ftry=4000 as:
Master axis ~ Fx = (4000/6000)* 2000.00 = 1333.33

Slave axis Fy = 4000.00

so the GOO feed-rate will be based on the setting of MCM #149

3.5  Circular (Arc) Cutting, GO2 and G03

In single node, the combination of codes make the tool moving along a circular line.
The cutting plane could be X-Y,Y-Z, or Z-X. The description below is based on “X-Y”
plane. And the factory setting is also X-Y plane.

Asindex displayed below, the command of circular cutting includes of 4 groups. In
program node, the combination of these commands make the tool cut with aarc.

Command Instruction
. G02 Clockwise
1 Arc Cutting G03 Counterclockwise
- Absolute XY The z_absol ute value of End Position
2 End Position ’ The incremental value of arch from
Incremental uv -
an origin to an end
13 I=X-axis, JFY-axis
3 R Range of radius
—4000~4000 mm
4 Cutting Feed Rate F The minimum value 1 mm/min

The destination in graph can be represented by incremental or absolute command. The
size of arc is represented by incremental coordinate or radius. The cutting direction can
be CW or CCW. The direction is according to the center of cutting arc rather than the
coordinate origin.

G02 G03
- X . X

Fig 3-7 Directions of G02 and GO3

The command of arc cutting:
G02: clockwise (CW)
GO03: counter - clockwise (CCW)
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Y Z
ﬁ ﬁ
Y
G19
Y X Z
Sy S Sy
J | K
C\—>|<—{ x C\—bKﬂ—{ Z C»—b\]ﬂ—{ Y

Fig 3-8 Circular Cutting

The three objects of arc are description as followed: Start, End and center. The | J
value is the incremental coordinate from the origin to the center. It can be positive or
negative. If the coordinate from origin to center is that increasing value is positive;
decreasing value is negative. It is the same with the incremental command of U V.
The | Jvaue can be replaced by R. (Fig 3-8)

Start (S) :Thetool coordinate when executing G02 GO3.

End(E) :Thevaueof X(U) and Y (V) of program.

Center :Setbyl,J. Thel, Jvaueistheincremental value from the origin to the
center. It can be positive or negative.

The feeding rate of circular cutting is set by F value. The actual cutting rateisk;  F

value multiplesthe Thedefault of register R221 The R221 isfeeding rate
percentage of GO1, GO2 and GO3. (Consult the connection manual chapter 6)

The end point of thearc -- X(U), Y(V)

U and V are the incremental coordinates from the start point (S) to the end point (E).
The start point is the current position or the end point of the last block.

The center of thearc --1,JorR

I, J are the X, Y-axis components of the arc radius, respectively and R is the arc
radius. Either representation is acceptable. 1, J can be (+) or (-) and their meanings
are identical to U, V. The range for "R" is -9999.~+9999. mm. Do not use R
representation if the arc angle isin the range of -10~+10 or 1790~1810°.,

E
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Fig 3-9 Circular Cutting with "I, J* Specified
Arc cutting rate -- F-code. The minimum feed-rate is 0.2 mm/min.
The actual feed-rate Ft = (F-value) * (Register R#221 value in %)

Format: (CW, clockwise)

GO2X(U)___Y(V)_ I J F
Y
‘LX —
f
Y
!

Fig 3-10 G2 Circular Cutting

Format: (CCW, counter-clockwise)

GO3X(U)__Y(V)_ I J F

M

«—— X —
! s
Y *
i J

_? d/ 74{ ;X

fe— 1 —»

Fig 3-11 G3 Circular Cutting
Format: (With radius R method)

GO2X(U)___Y(V)__ZW)_R__F

LXH/

2 i

Fig 3-12 Circular Cutting with Radius “R”

> X

Ex: Thefollowing four blocks will do the same arc cutting.
Thestart point X=50.0, Y=20.0
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Theend point  X=30.0, Y=30.0

Radius R=25.0, or 1=0.0, J=25.0
1. G02 X30.0 Y30.0 J25.0 F300.
2. G02 U-20.0 V10.0 J25.0 F300.
3. G02 X30.0 Y30.0 R25.0 F300.
4. G02 U-20.0 V10.0 R25.0 F300.
Y
B
30 S K3
20
50 ——»|

Fig 3-13 Arc Cutting Example

When applying radius R method, be careful in determining the sign of radius R. The
range for "R" i5-9999.~+9999. mm.

1. Use"+R" if arc angle < 1800.
2. Use"-R" if arc angle > 1800.

Ex: G02 X60.00 Y 20.00 R50.00 F300.

As shown in the figure, this program will make a small arc cutting (less than 180
deg.) in clockwise direction. If R=-50.00, the arc will follow R2 path.

Fig 3-14 Arc Cutting with +R and -R

Notes on circular cutting:

1

G02, G03 command block must be followed by a GO0 or GO1 command block to
signal to CNC the completion of the circular cutting. Otherwise, Error 25 will be

displayed.

The F-value is the tangential cutting speed at the cutting point, which will be affected
by the length of the arc radius. The reason is that the HUST CNC system adopts a
constant max. error of 1 um for arc cord height.

When the calculated tangential cutting speed for the arc is greater than the
progranmed F-value, the programmed F-value will be used for the cutting.

3-14
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Otherwise, the calculated value will be used. The maximum tangential cutting speed
is estimated with the formula:

Fc=85* v R*1000 mm/min
Where R= Arc radiusin mm.

Ex 1: G02 X0.250 Y 0.500 JO.25 F2000

Fc = 1344 mm/min from formula above, which is smaller than the specified
speed of 2000. So, the actual cutting speed is 1344.

Ex 2: G02 X0.250 Y 0.500 JO.25 F1000

Fc = 1344 mm/min from formula above, which is greater than the specified
speed of 1000. So, the actual cutting speed is 1000.

36  Circular (Spiral) Cutting,G02,G03& G17,G18,G19

G17 G19 Circular Plane Chosen

The three commands execute circular cutting on the three kind of plane(X-Y ,X-Z,Y -
Z) G17 isfactory setting when power on

The code of G17 can be |eft out when cutting on the X-Y plane.

The usage of G17~G19 will be explained next. These three commands are special

situation when doing circular cutting; It will be the circular cutting when the linear
axis of spiral cutting has no moving.

AZ

A

Table Y

Fig3-15G17 G19 Working Table Display

Program Format: (X.Y.Z axes)
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G117 ------- Factory setting when power on
GO02(or GO3) X(U) Y (V) Z(W) I J F
(Rcanreplacel , J)
Yy
GO2
GO03
> X
G18
G02(or GO3) X(U) Z(W) Y (V) I K F
(R canreplacel , K)
Xy
G02
GO03
> Z
G19
GO02(or GO3) Y (V) Z(W) X (V) J K F
(R canreplace J, K)
Zy
GO2
GO03
> Y

The three commands above are used to control the tool to execute
circular cutting on the X-Y ,X-Z or Y-Z plane. Therange of circular is
based on 1,J,K.

If the third or fourth axis which are not the chosen plane do not have
any location, the cutting will be a circular type. The usage will be the
same with former node described(G02 GO03)

Otherwise, the third or fourth axis have any location .That will be a
spiral cutting.

The fourth A-axis has no function of circular cutting. It can only do
linear command.

The tool cutting direction is decided by G02, GO3 and G17 ~ G19.
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X(U), Y(V), Z(W):
About the coordinate end of circular cutting, the start point is the tool position when
G02 or GO3 isinput.

LJK&R:

[,JK is the incremental value pointing center from circular starting point. The value
could be positive or negative. If form starting point going to center, the increasing
value is positive and the decreasing value is negative. The meaning is the same with
the incremental command U,V ,W.

F: The feed-rate of circular cutting is set as F value. The minimum is 0.2 mm/min

G17, G18, G19 command must be set in the node front of the node of
circular cutting.

EX
G17
G02(or GO3) X(U)____ Y(V)____ Z(W) | J F

Spiral cutting command is used to execute circular cutting on the chosen
plane, and meanwhile do the linear cutting at third axis. This path isthe
same with the path of helical interpolation.

Please note that the function of tool radius compensation isonly suit for
chosen cutting plane.

+Z
+Y

+X

Fig3-16 3-axes 3D Display

G17, X-Y Circular Cutting Plane Setting

As fig 3-16,take the view beyond the machine. The chosen plane is X-Y.G02 is
clockwise. Thelinear axisis Z-axis

Y Y

RN

o Fig3-17

3-17
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EX: X-Y circular cutting plane ; Z-axislinear plane

N1 G17
N2 GO3 X80.000 Y30.000 R30.000 240.000 F100

i z Y oend
/ / 40
30

50  sart 30

Fig3-18

G18, X-Z circular cutting plane setting

As fig 3-16,standing behind the machine and looking forward(alone with negative
Y-axis). Theplaneisset asZ-X and GO2 isclockwise. The Y-axisislinear axis.

X X
ﬁA 7 ﬁ 7 Fig 3-19
G18

G19, Y-Z circular cutting plane setting

As fig 3-16,standing behind the machine and looking forward(alone with negative
Y-axis). Theplaneisset asY-Z and GO2 is clockwise. The X-axisislinear axis.

Z Z

=\ =
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37  Dwel (Hold), G4

Format:

G04 X X:  Timeunit in seconds

or

G04 P P:  Time unit in milliseconds.

Under some circumstances during cutting, it becomes necessary to hold (stop) the
cutting action for certain period before proceeding to the next block. In this case, GO4
function can be used for this purpose.

P-value will be used if both P and X-value exist. For decimal format (see Sec6.4) of 3/4,
5/2, or 6/1, use P-value. For 4/3 decimal format, both P and X-value are acceptable.

Example:

G01 X10.0 Y 10.0 F1000.0
G04 x200 L Hold for 2 seconds, then process to next block
G00 X0.0Y0.0

3.8  Automatic proceeding to decimal digit, GO7

Format: GO7 X Y Z

The axes will change to the minimum unit of decimal digit automatically by the shortest
feeding distance in above command executions.

Example:

If the execution continues and meets the command of GO7 X 1000 in the position of
X42.350, X axiswill be fed to the shortest position of 42.000

1. X1000 stands for the minimum unit of 1.000
2. 42.350-42.000=0.350

43.000-42.350=0.650

0.350<0.650

3.9 Reset Origin of Machine Coordinate, GO8

Format: GO8 or GO08 X Y Z A

G08 is used to reset the machine coordinate of current location to zero. Another words,
the current location becomes the origin of machine coordinate (or Home location). GO8
isalso appliedtooneaxisasGO8 X___ or GO8Y___. InFig 3-14, point A istheorigin
of machine coordinate before executing GO8 and point B is the current tool location.
Once G08 is executed, point B becomes the origin of the machine coordinate.
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Format: GO8 X__ Reset the X-axis coordinate of current location to zero
Format: GOBY__  Reset the Y-axis coordinate of current location to zero
Format: GO8 Z__  Reset the Z-axis coordinate of current location to zero
Format: GOB A__  Reset the A-axis coordinate of current location to zero
A .
Point B
Point A New Home after executing GO8
Old Home ¥
\ ®
. > Fig 3-14
Ex 1: Point A -- The original Home location, which is also the G54 work origin as set

by

MCM #1 =MCM #2 =0.

Point B -- The current tool location with work coordinate (X=02, Y=35). The
machine coordinate for point B is also (02, 35) since G54 work origin and Home
location are the same. After executing GO8 at point B, point B becomes new
Home location. Since MCM #1 =MCM #2 = 0, point B is aso the new work
origin with (X=0, Y=0).

, 4 Point B
Point A New Home, new work origin
Old Home, after executing G0O8
Work origin ¥
\ °
@ >
Fig 3-15

: Point A -- The original Home location.

Point B -- G54 work origin which has a coordinate of (10, 10) with respect to old
Home (point A) as set by MCM #1 =MCM #2 = 10.

Point C -- The current tool location with work coordinate of (X=15, Y=15). So,
the machine coordinate for point C is (25, 25) with respect to point A. After
executing G08 at point C, point C becomes new Home location. Since MCM #1
=MCM #2 = 10, point D is the new work origin with (X=10, Y =10) with respect
to point C. So, the new work coordinate for point C is (-10, -10).

A

[
Point B \
Work origin L4 Point D, New work origin
\ T after executing GO8
Point A Point C
Old Home —» @ New Home after executing GO8

Fig 3-16
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3.10 Manual Data Input Function, G10

Table 3-2 G10 Application for HUST H-4 Controller

GI0OX Y Set origin for G54~G59 work coordinate

GIOX Y P Set tool offset compensation data

G10X Y P100 Set in-position data for MCM #87 & #38

G10P200L_ Set counter limit for MCM #66

G10 P201 Clear counter to zero, MCM #65=0

G10 P510 L4800 Set the baud rate of RS232 interface on controller @ 4800
G10 P510 L9600 Set the baud rate of RS232 interface on controller @ 9600
G10 P510 L19200 Set the baud rate of RS232 interface on controller @ 19200
G10P600 L01 Burn the downloaded program into FLASHROM

G10 P600 L02 Burn the downloaded MCM parametersinto FLASHROM
G10 P600 L0O3 Burn the downloaded ladder program into FLASHROM
G10 P600 L05 Burn the downloaded system datainto FLASHROM
G10P8OOL Set the acceleration/decel eration time for GO1

G10 P1000 Clear dl MCM parameters to factory default values

G10 P2000 Clear the current program

G10 P2001 Clear al programsin the memory

G10 P2002 Clear all variables #1 ~ #9999 to zero

G10 P2100 Download part program to memory from FLASHROM

3.10.1 Set Origin for Work Coordinate by G10 (Recommended M ethod)

Format: G54 ... or Gb5~Gh9
G10 X Y Z A

Steps to set the origin of the specified work coordinate:

Execute HOME to move the tool to home position. (see Sec 8.1.1)

Press JOG key.

Use MPG hand-wheel to move the tool to the desired |location for the origin.

Press MDI key, enter G54, then press CY CST.

A. If the coordinates in Step 3 is the desired location for your origin, execute the
followings. Otherwise, skip this step and go to Step 5B.

grwdPE

Press G10 Input, XO. Input, YO. Input ZO. Input.
Press CYCST key to complete the setting process.

5B. If the coordinates in Step 3 has some distance (say X=20.0, Y=100.0 Z15. Input)
away from the desired origin, execute as follows:

Press G10 Input, X20. Input, Y100. Input ZO Input.
Press CYCST key to complete the setting process.

The following precautions should be noted when using G10 to set the work origin.

1. Do not add P__ in the G10 block. Otherwise, it becomes an offset compensation
command.
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2. For setting G55~G59 work origin, use the same method except G54 in step 4 is
replaced by G55~G59. If no G54~G59 is specified in step 4 above, the work origin
datawill be entered into the current work coordinate system.

3. G10 command can be applied in the program.

4. When G54~G59 is executed through G10 command, the corresponding coordinates
in MCM #1~#36 will be automatically revised.

5. Work origin can be transmitted through PLC.
(Please check HUST H4X CONNECTION MANUAL Chapter6)

AXis X—axis | Y-axis | Z-axis | A-axis Axis X—axis | Y—axis | Z-axis | A-axis
Coordinat Coordinate
G54 |MCM#01 | MCM#02| MCM#3 | MCM#04 G57  |MCM#19|MCM#20|MCM#21|MCM#22
G55 |MCM#07 |MCM#08| MCM#9 | MCM#10 G58  |MCM#25|MCM#26|MCM#27|MCM#28
G56 |MCM#13 | MCM#14 | MCM#15 | MCM#16 G59  |MCM#31|MCM#32|MCM#33|MCM#34
3.10.2 Set Tool Offset Data By G10
Format: 1 G10 X Y Z A R P
oo 2G10U \Y) W P
P . 1~8 representing the group number in MCM #37~#92.
X,Y,Z : Storethe offset data of X, Y, Z into the appropriate MCM #37~#92.
U, V, W: Add the offset data of U, V, W to the existing values of the appropriate
MCM #37~#92
Note: Use incremental command U/V/W. A-axis dose not have this accumulative
function.
X —axis Y —axis Z —axis A — axis R —Tool Radius
P—Tool Number| o offset | Tool Offset | Tool Offset | Tool Offset Rg;fed
1 MCM#37 MCM#38 MCM#39 MCM#40 MCM#43
2 MCM#44 MCM#45 MCM#46 MCM#47 MCM#50
3 MCM#51 MCM#52 MCM#53 MCM#54 MCM#57
4 MCM#58 MCM#59 MCM#60 MCM#61 MCM#64
5 MCM#65 MCM#66 MCM#67 MCM#68 MCM#71
6 MCM#72 MCM#73 MCM#74 MCM#75 MCM#78
7 MCM#79 MCM#80 MCM#81 MCM#82 MCM#85
8 MCM#86 MCM#87 MCM#88 MCM#89 MCM#92

Ex 1: G10 X0.02 Y0.03 P1
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Press G10 |Input, X0.02 Input, YO0.03 Input, P2  Input
Press CYCST key to complete the setting process. The offset data of X=0.02 and
Y=0.03 are now stored in MCM #19 and #20, respectively.

Ex 2: G10 U0.01 V0.02 W1.72 P2 (Assuming the existing value MCM #44~46: X=0.02
Y=0.03,2=1.25)

When you finish this operation, the offset data
MCM #44= 0.02+0.01=0.03,

MCM #45= 0.03+0.02=0.05,

MCM #46=1.25+1.72=2.97

3.10.3 Set and Clear Counter Limit By G10

SET COUNTER LIMIT

Format: GIOP200L__  (Seb)

L : The counter limit to be stored in MCM #170. The maximum number is
9,999,999.
P200 : A fixed command to input the counter limit datainto MCM #170.

The counter limit (MCM #170) is the maximum number of cycles that the program has
been repeatedly executed and the counter (MCM #169) is the one that records the actual
execution cycles. Every time the program execution encounters M02, M30 or M99, the
number in counter MCM #169 will increase by 1. When the number in MCM #169 is
increased to a value that is equal to the number in MCM #170, the program execution
will stop. If L=0, the counter MCM #169 is unlimited.

For counter limit function to be effective, C30 of the C-bit in PLC program must be
high (1). This can be accomplished by installing an input point (a switch) and process
by PLC.C030=1, function ON.C030=0, function OFF.

CLEAR COUNTER LIMIT

Format: G10 P201 —-- P201 is afixed number used to clear the #169 counter to zero.

3.10.4 Set the Acceleration/Deceleration Time for GO1 with G10

The acceleration/deceleration time is stored in MCM #167. This number can be revised
or adjusted by one of the following 3 methods. Press “reset” key for revision to be
effective.

1. Reviseitin MCM EDIT mode.
2. Reviseit by G10in MDI mode. G10 P800 L
3. Reviseit during program execution in AUTO mode.
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Format: G10 P800 L where “L” isexpressed in milliseconds

This program block can also be blended in the program for AUTO execution as shown
in example 2 below.

Ex1: G10 P800 L100

Execute this program in MDI mode will revise MCM #167 to 100 milliseconds.
Press “Reset” key for the revised number to be effective.

Ex2: The short program shows how the acceleration/deceleration time (A/D time) can
be changed during program execution. The tool’s travel distance is stored in
variable #1.

A/D time = 30 milliseconds if variable #1 < 100 mm
A/D time =50 milliseconds if variable 100 < #1 < 200 mm
A/D time = 100 millisecondsiif variable #1 > 200 mm

Stepl : Edit Program O001

0001

NOO1 G65 L85 PO05 A#1 B100
NO002 G10 P800 L 30

NOO03 M02

NOO5 G65 L85 PO08 A#1 B200
NO06 G10 P800 L 50

NOO7 M02

NOO08 G10 P800 L100

N010 M02

Step2 : Enter AUTO mode and execute O001

Because #1=120,MCM #167=50 (msec)

3.11 Input/Output Control, G11, G12, G14

G11, G12, and G14 are the command codes that can be used to control ON and OFF for
input and output signals during program execution. G11 is for output signals while G12
for input signals. G14 is for output but with a time delay. Table 3-3 summarizes the
applications of input/output control with G11, G12, and G14.

Table 3-2 Summary of G11, G12, and G14 Function

Format Function
Gl1
G11 Pxxx Turn ON output “xxx”, can be turned OFF by RESET.
G11 Pxxx Lyyy Turn ON output “xxx”, can be turned OFF by FEED HOLD
G11 P-xxx Turn OFF output “xxx”.
G11 P1xxx Turn ON output “xxx”, can NOT be turned OFF by RESET.
G11 P-Ixxx Turn OFF output “xxx”, RESET is NOT effective.
G11 P2xxx Lyyy Program execution on hold till the specified output “xxx” gone thru

3-24



3 Function Codes

“yyy” times of ON/OFF cycles (2 msec/cycle).

G11 P-2xxx Lyyy

Execution of subsequent program block synchronizing with ON/OFF
signal of output “xxx" by “yyy” cycles.

G11 P3xxx Lyyy

Output “xxx” remains ON, to be turned OFF when the input “yyy” is
ON.

G12

G12 Pxxx Program execution of next block is on hold and to start when the
input signal (Ixxx) is ON.

G12 Pxxx Lyyy Program execution of next block ison hold and to start with the
rising edge of the input signal (I1xxx).

G12 P-xxx Program execution of next block is on hold and to start when the
input signal (Ixxx) is OFF.

G12 P-xxx Lyyy Program execution of next block is on hold and to start with the
falling edge of the input signal (I1xxx).

G114

G14 Pxxx In Master/Slave mode, the ON timing of output “xxx” will be
delayed by % of the accel /decel time in the MCM parameter.

G14 P-xxx In Master/Slave mode, the OFF timing of output “xxx” will be
delayed by % of the accel /decel time in the MCM parameter.

G14 P1xxx Similar to “G14 Pxxx”, but RESET signal isNOT effective.

G14 P-1xxx Similar to “G14 P-xxx", but RESET signal is NOT effective.

3.11.1 Output Control, G11

1. G11 PxxX, G11 P-xxX,

“Xxx" represents the output number, ranging 000~015.

G11 Pxxx Lyyy

e G11 Pxxx: To turn ON the output specified by “xxx” which can be turned OFF

either by RESET or by G11 P-xxx.
e G111 P-xxx: To turn OFF the output “xxx”.

o GI11 Pxxx Lyyy: If “yyy”=0 or void, this command is the same as G11 Pxxx. If
“yyy” = any number, this command is to turn ON output “xxx” which
can be turned OFF by Feed-Hold function. It will remain OFF as
long as the Feed-Hold is on. When Feed-Hold is released, output
“xxx” will be back ON. Use RESET or G11 P-xxx to turn output

“xxx" OFF.

Ex1: N10 GO0 X30. F1000.
N20 G11 P13
N30 GO0 X60.
N40 GO0 X100.
N50 M30

F I/ N10 ; N30 5 N40
I : E
N20_ ;

!

013 Signa

/Reset

v

v

Fig 3-19
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Ex2: N10 GO0 X30. F1000.
N20G11 P13 L1
N30 GO0 X60.
N40 GO0 X100.
N50 M30

V\/\/\

| Feed-hold ON_, . FeedholdOFF
013 Signal ! U | " Reset

»

Fig 3-20

Ex3: N10 GO0 X30. F1000.
N20 G11 P13
N30 GO0 X60.
N40 G11 P-13
N50 GO0 X100.
N60 M30

F I/ N10 ; N30 5 N50
| N20 | N40
A 7'g

013 Signal

4
X

v

Fig 3-21
2. G11 P1Ixxx, G11 P-1xxx
“XxX" represents the output number, ranging 000~015.

G11 Pxxx isused to turn ON the output specified by “xxx” which can be turned OFF
by P-xxx only. RESET is not effective.

Ex1: N10 GO0 X30. F1000.
N20 G11 P1010
N30 GO0 X60.
N40 G11 P-1010
N50 GO0 X100.
N60 M30

F I/ N10 ; N30 5 N50
| N20 | N40
A 7'g

010 Signa

y
X

v

Fig 3-22
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Ex2: N10 GO0 X30. F1000.
N20 G11 P1010
N30 GO0 X60.
N40 GO0 X100.
N50 M30

Vvv\

Press “Reset” will not
change O10 status A

010 Signad

Fig 3-23
3. G11 P2xxx Lyyy (Wait mode)

“Xxx" represents the output number, ranging 000~015.
“yyy” represents the number of ON/OFF cycle (every 2 milliseconds).

G11 P2xxx is used to force the program execution to wait till the specified output
(Oxxx) ON/OFF the number of cycles specified by Lyyy is reached, then execute the
next block. Note that it take 2 msec for each On/Off cycle.

Ex1: N10 GO0 X30. F1000.
N20 G11 P2005 L20 (0005 On/Off 20 times or 40 milli-seconds)

N30 GO0 X60.
N40 GO0 X100.
N50 M30
[ N10
, J \/ \ » X (Time)
40 msec g
osga ][] ﬂﬂ .
—> 4— : Fig 3-24
2 msec

4, G11 P-2xxx Lyyy

“Xxx" represents the output number, ranging 000~015.
“yyy” represents the number of ON/OFF cycle (every 2 milliseconds).

G11 P-2xxx is used to force the program block immediate below to be executed in
synchronization with the specified output (Oxxx) ON/OFF the number of cycles
specified by Lyyy. Note that it take 2 msec for each On/Off cycle. Another words,
the duration of program execution for the affected block is equal to = 2 msec * Lyyy.

Ex1: N10 GO0 X30. F1000.
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N20 G11 P-2008 L15 (O005 On/Off 15 times or 30 milli-seconds)

N30 GO0 X 60.
N40 G00 X 100.
N50 M30
I/ \/ \/ \ » X (Time)
5 30 msec :
008 Signdl |'|_|'| ﬂ -
—» '
2 msec
Fig 3-25
5. G11 P20** L**** A*B***
P20** 0000 0015
L**x* Pulse train no.
A* Pulse frequence 1 500HZ
2 250HZ
3 125Hz
B*** *** Variableno. when pulse sent, will increase this variable by 1

6. G11 P3xxx Lyyy

“XxX" represents the output number, ranging 000~015.
“yyy” represents the input number, ranging 000~023.

G11 P3xxx is used to command the specified output (Oxxx) to be turned OFF when
the specified input signal Lyyy is ON.

Ex1: N10 GO0 X30. F1000.
N20 G11 P3003 L20
N30 GO0 X60.
N40 GO0 X100.
N50 M30

E I/ N10 ; N30 | N40
| N20 | "
'S

003 Signal

v

X

120 On, 003 Off

120 Signal | |

> Fig 3-26
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3.11.2 Input Control, G12

1. G12 Pxxx Lyyy

“XxX" represents the input number, ranging 000~023.
“yyy” represents a certain number (any value).

G12 Pxxx is to force the program execution of next block to start at the time when
the input signal (Ixxx) is ON. If Lyyy has some value, the program execution will
resume at the rising edge of input signal Ixxx.

Ex1: N10 GO0 X30. F1000.
N20 G12 P3
N30 GO0 X60.
N40 GO0 X100.
N50 M30

V—\ / AVAR N

Beg| n N30 executlon when 103 On

103 Signal E > Fig 3-27

2. G12 P-xxx Lyyy

“XxX" represents the input number, ranging 000~023.
“yyy” represents a certain number (any value).

G12 Pxxx is force the program execution of next block to start at the time when the
input signal (Ixxx) is OFF. If Lyyy has some value, the program execution will
resume at the falling edge of input signal I1xxx.

Ex1: N10 GO0 X30. F1000.
N20 G12 P-4
N30 GO0 X60.
N40 GO0 X100.
N50 M30

V—\ / RV

Begin N30 execution when 104 Off

104 Signal § /

v

Fig 3-28
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3. G112 P*** BAAA

*okk represents input number
AAA represents holding time (ms)

When program is executing at this command, if the input signal exceeds the holding
time, this signal will be off and send out the signal S072=1,the variable #10919= 1***,
Then the program will stop at this line and will not be error. But if the input signal is
ON, the program will be still executing to the next.

EX  N10 GO0 X30. F1000.

N20 G12 P5 B3000
N30 GO0 X60.
N40 M30
30 | | 60! " X-axis
| | | | (mm)
| S072=1 |
E | | ; - 072 (1)
" 3000ms | | |
L ' |
! #10919 !
! = 1005 !
: | | , > #10919 (1)
| | =1 |
E E . E - 15(t)
4. G12 P*** AAAA
kK represents input signal
AAA represents the time for signal set up (ms)

This command will be set up when the input signal exceeds 2 ms. Therefore it can be
tell and avoid some interruption of any other signal.
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EX  N10 GO0 X30. F1000.
N20 G12 P23 A1000
N30 GO0 X60.
N40 M30

-

60 > X-axis

30 (mm)

i

S T

< 1000 ms 1000 ms
OFF =1s

> 123

Fig 3-33

5. Pre-catch theinput signal

Format

G12 P1**

kK represents input signal

When the program is executing at G12 P1**, this function will be set up. Program will
not be hold and continue to execute next. If the input signal is ON before G12 P**, it
represents that G12 P1** input signal is set up. Then the program will continue. If
there is no input signal during the period, the program will stop at G12 P**. Till the
signal set up, then the program continues.

EX  N10 GO0 X30. F1000
N20 G12 P1023
N30 GO0 X60.
N40 G12 P23
N50 GO0 X100.
N60 M30
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CASE 1
\ »X (mm)
30 60 100
» 123
— le—
>2ms
CASE 2
/ \ » X (mm)
30 60 100
| » 123
— f—
>2ms
Fig 3-34

PS 3 4 5commandformat can be used together.

Format

G12 P1*** AAAA

G12 P*** AAAA Bt

3.11.3 Output Control G14

1. G1l4PIxxx and G14 P-1xxx
“xXxx" represents the output number, ranging 000~015.
P1xxx is used to turn ON the output number “xxx” while P-1xxx is to turn it OFF.

These functions are similar to Pxxx and P-xxx. The only difference is that the
RESET signal is not effective and will not alter the ON/OFF status of output Xxx.
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In the standard CNC mode, the ON/OFF timing of output “Oxxx” with G14 P1xxx
and P-1xxx is the same as that with G11 P1xxx and P-1xxx, respectively. In the
Master/Slave mode, however, the ON/OFF timing of output “xxx” will be delayed by
% of the acceleration/deceleration time as set in the MCM parameter #62~#63. (see
Chapter 7) The example below explains the G14 effect.

Ex: Assume that the Acceleration/Deceleration timein MCM = 30 msec.

For Fig 35, Fig 36 For Fig 37
GO0 X 30. F1000. GO0 X 30. F1000.
G11 P1020 G14 P1020
GO0 X60. GO0 X60.
GO0 X100. G00 X100.
M30 M30
F
N«
G11P1020 | G11P-1020
rd rd
, 020
Fig 3-35 CNC Mode (G11)
y X
G11 P1020 020 remains ON even
(1 with RESET signal
] -
30 msec . 020
Fig 3-36 Master/Slave Mode (G11)
> X
G14 P1020 010 remains ON even
X with RESET signal
» 020
15 msec Fig 3-37 Master/Slave Mode (G14)
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3.12 MoveTo TheFirst Reference Point, G28

Format: G28¢ @ .. Moveto the 1st ref. point in all axes
or G28 X Y Z A .. Moveto the 1st ref. point in X,Y,Z-axis
or G28 X or G28Y or G287

The coordinates of the first reference point is stored in MCM parameters #94~#97. The
number associated with X, Y , Z,A does not have any meaning, but you have to have a
number to input X, Y , Z into the CNC buffer. When encountering this command during
cutting, the tool will move to the first reference point as set in MCM parameter #94~#97
for the axis specified in the G28 block, regardless of what numbers are with X, Y, Z-
axis.

The coordinates of MCM parameters #94~#97 are determined by users, based on the
machine origin being at X=Y=Z=A=0. This reference point is normally selected at some
convenient location during machining. Note that prior to the G28 command, the tool
offset compensation must be canceled and the tool offset compensation cancel
command should not be used in the G28 block.

Example:
G449 L. Tool offset compensation canceled
G28 X10. ... Tool movesto the 1st ref. point in X-axis, no motion in Y -axis.

3.13 Return To PreviousL ocation From Reference Point, G29

Format:
G20 L. Return from the ref. point in all axes
or G29 X Y Z A Return from theref. pointin X , Y , Z and A-axis

The G28 command moves the tool to the first reference point. G29 command works just
the opposite. It moves the tool from the reference point to the last position, prior to G28
code, asindicated by X, Y, Z , A in the program block. G29 command cannot be used
alone, instead, it is used following a G28 or G30 command. Again, the number
associated with X, Y, Z , A does not have any meaning, but you have to have a number
toinput X, Y, Z ,A into the CNC buffer.

EX: N1X60.Y30.25. ...
N2 G28 It moves the tool to the first reference point
N3 G29 ..... It moves the tool form first reference point to X60,Y 30

As example above, N3 could be:
N3G29 or N3G29 X z A
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3.14 MoveTo The Second (2nd) Reference Point, G30

Format: G30 X Y Z A

The method of application for this command is the same as for G28. The coordinates of
this reference point are set in the MCM parameters #100~#103.

3.15 Skip Function, G31

The skip command differential by INPUT response time: Genera skip command & high
speed skip command.

INPUT Response Time

INPUT Response Time

General Input 10 123 general Input, responsetime 2 msec

High Speed Input | 10 103 high speed Input, response time 50y sec

: 10 103 specia Input, response time 5y sec
Specid Input equipment chosen

1 General INPUT Response Time:2 msec

- - - > e - - -

2 MSec

2 High Speed INPUT Response Time:50u sec

- - =] e - - -

50u sec
The speed istoo fast for PLC handling. It can be test by G12.

3 Special INPUT Response Time:5p sec  Equipment Chosen
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INPUT response time is associated with the MARK width of SENSOR and
the feed-rate of G31 SENSOR :

4 (MARK) min. width counted

EX Program Command G31X 1F 2P00
2 12000 mm/min
When chosing general INPUT the response timeis 2 msec

The calculation of minimun width of MARK
12000 mm/min 200 mm/sec
2msec  0.002 sec
200 mm/sec x 0.002 sec 0.4 mm

3.15.1 High Speed Skip Command G31

1 Material Control

Roll Light Cutting
-0 sensor v Tool
A
Normal Motor Servo Motor
HUST CNC

Fig 3-38 Material Control Display

2 Operation of Cuttingt the Material

Turn on the servo motor and use the roll deliveryring the material. When the
lamp sensor senses the MARK. The motor will travel a certain distance to the
setting position. Then the servo motor stops and send a signal to the tool to start
cutting
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Step 1 Turn on the servo motor and use the roll deliverying the material till the lamp
sensor senses the MARK.

Lamp enstrstance Mot or dec

\ o
Label MARK nCuttng FV%UE'IPHQ Tool

\
\

=t

A

Step 2 When the lamp sensor senses the MARK, the motor will travel a certain
distance. The distance must exceeds the distance of motor deceleration.

DeIivaM
Direct'
=

ekl

Lamp gensdrstance Motor dec
Label  MARK Cuttn FV i
BE
T e o T TUtt PRy Tool
] <__»=
| W |
Del i|velr

D

Dir el

> THE

el

ekl

A

3 Thedistance of motor deceleration Display
Spexx becei exal/Ddsttainme

—
>

B t L T

Fig 3-41 The distance of motor deceleration Display
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When the servo motor receives the input of G31. The distance fed again is the
value of R190 set. And this distance must exceeds the distance of motor
deceleration.

EX Max. feed-rate MCM 148 12000mm/min
GO01 Ace/Decelerationtime MCM 167  10ms

The calculation of motor deceleration
12000 mm/min 200 mm/sec
200 mm/secx10 msx1/2  1mm

4 Use G31 skip command and MARCO to completethe program mentioned
above.

High Speed G31 Skip Command Relative Command

High Speed Input | 10 13 high speed Input response time 50y sec
C028 G31 Skip Function Deceleration Option
R190 G31 Skip Function Deceleration Option
R250 G31 Skip Function Waiting Input signal mode

1. High Speed Input 10 13
HUST H4X s=ries has 24 input and 16 output. In the series 10~13 are high speed input. Its
responsetime canbe50u sec. If the inputs are not enough, you can use the expanded 1/O.

2. C028 R190
G3L1 Skip Function Deceleration Option  C028 signa according to R190 vaue set-up
insdewill tell the control that the deceleration way when encountering G31

C028 =0 (low) skipthevaueof R190 . Servo motor decderates to zero by the decderation
rae.
C028=1(high) R190 0O Servomotor deceeratesto zerorapidly.
C028 =1 (highy R190# 0 When servo motor meets the input signd of G31, it will
travel the distance of R190.
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Motor meets G31. Decel. to zero by decel .rate

Cc028=0 § T.F
SkipR190 * & [ /
/1 l l |\ ! Ly T
t Motor
_ Start
Cco28=1 ﬁ ég'_ “_F Motor meets G31. Decl. To zero rapidly.
R190=0 © & /
/1 l l x l I 1y T
t Motor
Start When servo motor mests the input signa of G31, it
CO28=1 p 1 4F . will travel the distance of R190 and then stop.
R190£ 0 @ & [ Y Thearea R190 must
/ \fxceeds motor deceleration
distance
! L L ! I, T
f Motor :
Start

Fig3-42C028 R190 & Servo motor Relation Display

3. R250
The skip function of G31 (waiting input signal) will not be set up if the input
signal dose not enter the controller.

Set 3 I-bit Input signal typeis“normally closed” (1)

Program Description

@ Input 5 =» Start the controller to do the position control.

@ Input 0 =» Lamp Sensor

® Output 13 =» Thetool executes the cutting or not.

@ 1 =» Exceed the distance from lamp sensor to controller’s starting point .

2 => Fvalue = Motor feed rate.

3 = Holding time

4 = Equal to the value of R190. The setting value muse exceeds the distance
of motor decel eration.

QO ® ©
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G12P5

G31X 1F

G11 P13
GO4X 3
G11P-13
M99

Wait the Input 5 ON, then the program executes next
single block.

2 P00 Servo motor executes to feed material till the photo-
sensor(input 0) to sense the MARK.
Assign the Output 13 ON and the tool to cut.
In the holding time, the motor will stop feeding.
Assign the Output 13 OFF and the tool stop cutting.

End Program

3.15.2 General Skip Command G31

Format:

G31 X (V)

YOV zZW)_ AL = F

XIYIZIA -
U/NV/W
L

The absolute coordinate of destination

: The incremental value contrary of theinitial point
: represents that the interruption signal input L times. Then the G31

function will be set up.
If the L__ times do not been set or set LO and the L1 represents
interruption signal input once. Then G31 function will be set up. If
the setting is L2, it represents that the signal must input twice. Then
G31 function is set up.

. Set interruption signal. If there is not any command of P__in the

G31, then the interruption signal is 107.
The register R250 can set the format of interruption signal. The
description isfollowing:

: Cutting Feed Rate

Register R250 can set the format of G31 skip function(waiting input signal). If no any
signal input in controller, the G31 function will fail.

Setting=0
Setting=1
Setting =2
Setting=3

[-bit Input Trigger signal (0- 1)
[-bit Input Trigger signal (1- 0)
I-bit Input Signal open (0)
[-bit Input Signal close (1)

Format

PO P1 P2 P3 P4 P5 P6 P7

INPUT

10 11 12 13 14 15 16 7
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G31 and GO01 would be the same if the interruption signal has not come in and the G31
skip function has not been set up. It means that G31 executes the linear cutting toward
XY coordinate. During the cutting, if the interruption signal is coming in, the G31 skip
function will be set up. The execution of node with G31 will be interrupted and skipped
and execute next node.

When G31 executing linear cutting, its feed-rate is according to current F value. If there
Is no setting for F value, it will execute by McM#112~115. G31 is single command and
isonly effective at the setting node. The example of G31 is explained below:

EX: N10 G31 U100.000 L1

N20 G01 V25.000
N30 X90. Y30.
(X90.,Y30.)
r Y
Signal Arrived 2 ’
gnal Arriv
o 34 ? X
| > 100. <« |
Fig 3-43 Skip Function

In Fig 3-43, the dotted line part is the origina path which program set already. The
black line part is the actual path when meets the status signal 1007. The timing for using
G3lisvery free. It goes 3 examples to describe:

1. Thetool usethe stop sensor to measure the length . When the interrupt signal is on,
then go to next single block..(Bar - feeder)

2. The cutting of pattern paper: Due to the flexibility of paper, it will not cut
precisely by measuring the length. But it will cut very precisely a one point if
using the method that inspect the picture's characteristic to send out an
interruption signal. (Mark - sensor)

3. The cutting of spring machine: When the coil spring machine's sensor senses the
part of lead section of spring, it will send an interruption signal to let the G31 set-
up. Then another side will execute the cutting or inform program to stop the
execution of the node. And continue to next node. (Spring machine)
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3.16 Work Coordinate System, G54~G59

There are two coordinate systems for HUST CNC machine tool. They are:

1. Machine Coordinate (Home)
2. Work Coordinate (G54~G59)

3.16.1 Machine Coordinate (Home)

The origin of the machine coordinate system is a fixed point on the machine. Its
location is determined by the locations of the over-travel limit switches (OTLS). When
you execute HOME from the control panel, the tool or the machine table will move
toward the OTLS, then reverse back to look for the encoder GRID signal. When it
locates the GRID, the tool stops. Thislocation isthe HOME position or Machine origin.
Machine origin is the calculation basis for al work coordinates and the reference point
coordinates. Before you do any cutting, be sure to execute HOME for each axis.

Occasionaly for the convenience of cutting operation, it becomes necessary to set
another origin that is dightly shifted from the machine origin. Such origin is called
HOME SHIFT. The amount of shift is set in MCM #183~#186. When you execute
HOME, the tool will rest at the HOME position but the machine coordinate will show
the home-shift values. If the setting valuesin MCM #183~#186 are zero (0), the HOME
SHIFT isthe HOME position.

EX: MCM #183 (X-axis)=10.000  When HOME has been executed, the screen will
show 10.000 not 0.000.

The methods to find HOME position are:

1. Manually execute HOME from the control panel. (See Sec 8.1.1)
2. Use G28 or G30 by setting the reference coordinates in the MCM to zero for all axes.

3.16.2 Work Coordinate System, G54~G59

Format: G54~G59 X Y
X, Y: The coordinate (with respect to the specified work origin) for the current
tool to move to.

HUST H-4 series provides 6 sets of work coordinate system with their origins being
stored in the MCM parameter #1~#36, X,Y,Z.A. The coordinates of these work origins
are the coordinates with respect to the machine origin. The coordinate data or these
origins can be entered into the proper MCM number by one of the following methods:

1. G10 command --- See 3.10.1
2. Directinputin MCM mode  --- See Chap 7
3. Input in the PLC program --- See Connecting Manual Chap 6
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The application of G54~G59 command is explained in the example below. The
advantage of using these work origins is the simplification of the coordinate
calculations for the work-piece. Fig 3-36 shows six geometric cutting patterns with six
work origins for G54~G59 as follows:

Work Coord. MCM # M achi.ne Colord. M achi.ne CoF)rd.
X-axis Setting Y -axis Setting
G4 1(X) 2(Y) -70.0 -10.0
G55 7(X) 8(Y) -80.0 -30.0
G56 13(X) 14(Y) -80.0 -50.0
G57 19(X)  20(Y) -70.0 -50.0
G58 25(X) 26(Y) -40.0 -60.0
G59 31(X) 32(Y) -20.0 -40.0

-0 -80 -70 -60 -50 -40 -30 -20 -10 , /WOfk origin

L1 L1 ! ! R
G54 -10

20
G G55 30
G59 0

G56 . G57 50
o -60

G58

L -70

Fig 3-36 G54~G59 Work Origin

Once the work origins have been set in the MCM #1~#36, the cutting patterns can be
accomplished using G54~G59 commands as shown below. Only G54 and G55 are
shown in the example, but G56~G59 can be done the same way. Note that the program
coordinates are also changed when the work origin is changed.

N1G54 -- Select G54

N2 GO XO0. YO. -- Move to G54 work origin (Machine Coord, -70/-10)
N3 G2 1-7.0 F200.0 -- Cut acirclein CW with R=7.0

N4 G55 -- Select G55 work coord.

N5 GO XO0. YO. -- Move to G55 work origin (Machine Coord, -80/-30)
N6 G1 V10.0 F300. -- Line cut along Y -axisfor 10 mm @ 300 mm/min
N7 G3V-20.0 R10.0 F300. -- Cut ahalf-circlein CCW with R=10.0

N8 G1 V10.0 F300. -- Line cut along Y -axis for 10 mm @ 300 mm/min
N9 G28 -- Moveto the 1st reference point

N10 M2 -- Program end
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90 -80 -70 -60 -50 -40 -30 -20 -10 , , Workorigin
| | | | | | | | | /=

R
-20

6655 | 30
ucL— -40

G56 G57

L -50

° L -60
G58

L -70

Fig 3-37 The Application of G54~G59
Notes on G54~G59 command:

1. When power-on or pressing RESET key, the default is the G54 command.

2. When G54~G59 command is executed, the machine coordinate of the new originis
also changed accordingly.

3. To change the location of current work origin, ssimply execute GI0X__ Y__ .

4. Work coordinate system can be chosen by G54~G509.

3.17 Feed rate modecontrol G98 ,G99

Format: G98 --- Feed-rate per minute, mm/min
G99 --- Feed-rate per revolution, mm/revolution

HUST H4X provides two types of feed-rate, mm/min and mm/rev. G98 is the power-on
default setting. Generaly, G98 will suffice most applications. In special application
such as coiling machine, G99 will be more useful. The following rules must be
observed when applying G99.

1. G99 can be applied only with GO1 not GOO.

2. Theworking machine must be equipped with a feedback encoder or a spindle
instruction. Set the register R238 in PLC ladder and choose the spindle
direction( or passive feedback encoder)

3. Whenin G99 mode, the MCM #222 settings are no longer effective and the motor
accel eration/decel eration mode(G00 G01 G02) is always of linear type.

4. Choose the axis-direction of spindlein R238 ( or passive feedback encoder)

R238 setting 0 1 2 3 4

Main Axis none X Y YA A

5. When using G99, some relative MCM setting below must be confirmed first.
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MCM Description

#223 Acceleration/Deceleration time in G99 mode
Set the pulse of spindle-encoder-feedback equal to 4 times of
encoder’ s format.

#224

EX: Supposed that we are trying to set the spindle-encoder-feedback to connect with Z-
axisand to drive X-axisand Y -axis. The pulse = 2000pul s&/per round.

>> 1. In PLC set R238 =3

>> 2. MCM#224=8000

>> 3. Program:
G99 Assigned to use mm/rev
GO01 X30.000 Y30.000 F0.2

The definition of FO.2 is that the tool will cut 0.2mm along X-axisor Y-axisin the
node with GO1 when the spindle spins one round.

318 MACRO Command, G65

G65 can be used to do some mathematical operations as shown in Table 3-4. It can be
applied in the main or sub-program or it can be formed as an independent group of
program, to be called upon (M98) from a main program. If you become a master of it,
its application is unlimited.

G65 Format: G65 Lm P#i A# B#k

L, P, A, B: Mathematical command codes in capital letters for G65.

Lm: 'm'isaninteger ranging 1~99. ‘L m’ represents mathematical operation codes,
such as L2 for addition (+), L3 for subtraction (-), L4 for multiplication (*),
etc. See Table 3-3 for al 'Lm'’ definitions,

#i . User defined variables, ranging #1~#9999, which are saved when power-off.
Variables #10000 and above are controller system variables which you can
call out for use but can not change their contents.

1. P#i isthelocation to store the result of mathematical operation. For
example P#10=A+B, the result of A+B is stored as variable #10.

2. Pi (when ‘i’ isused without a“# sign) represents the block number for the
program execution to branch to if the logic operation is true.

# : Mathematical operand 1. It can be used as either a constant without a“# sign,
i.e. Al10, or avariablewith a‘# sign, i.e. A#2.

1. A#j represents a variable number ranging 1 ~ 9999.
2. Aj (when‘j" isused without a‘# sign) represents a constant ranging from
“- 9999999 to “+" 9999999.

#k : Mathematical operand 2. It can be used as either a constant without a“# sign,

I.e. B15, or avariablewitha‘# sign, i.e. B#7.
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1. B#k represents a variable number ranging 1 ~ 9999.
2. Bk (when ‘K’ isused without a‘# sign) represents a constant ranging
from “-* 9999999 to “+” 9999999.

Ex1: G65 L2 P#10 A#1 B#2
Mathematical meaning is P#10 = A#1 + B#2, i.e.
Add the content of variable 1 (A#1) to the content of variable 2 (B#2) and put the
result in variable 10 (P#10).
Ex2: G65 L3 P#15 A100 B35
Mathematical meaning is P#15 = 100 - 35 = 65, i.e., put 65 in variable 15.
Ex3: G65 L3 P#15 A100 B#2 (where #2 = 35)
Mathematical meaning is P#15 = 100 - 35 =65, i.e., put 65 in variable 15.

M or e Explanations for Variables:

1. Variable#
#1~#9999 : User defined variables, which are saved when power-off.
#10000> Variables #10000 and above are controller system variables which

you can call out for use but can not change their contents.
2. All variables '#i, #j, #k' must be integer. '#' must be positive (+). '#, #k' can be (+) or

(-). If it is negative (-), it means the content value of the variable is reversed before
operation.

Ex: If variable #2 = 99, the operation “G65 L0O1 P#1 A-#2" will result in #1 = -99.

3. The content values of #, #k must be integer (max 7 digits, + or -). Theinput unit is
depending on decimal format in effect. Refer to Sec. 6.5.

Decimal Point | 1 (6/1format) | 2 (5/2format) | 3 (4/3 format) | 4 (3/4 format)
Unit 100pm 10um lum 0.1um
250 25000um 2500pm 250um 25um

Table 3-4 Mathematical Operator Definitions For HUST G65 Command

G-code| L-code L -code Function Mathematical Definitions
G65 L1 |Equal, Substitution #i = #
G65 L2 |Addition #i=# +#k
G65 L3 | Subtraction #i=# - #K
G65 L4 | Multiplication #i = # x #k
G65 L5 |Division #i = # | #k
G65 L6 |PlaceDatainto Variables #i =Data=#i =#i +1 =#i +2=..=# + #K
G65 L7 |Copy Variables #i = #j for consecutive number of #k
G65 | L11 [Logic OR #i = #j .OR. #k
G65 | L12 [Logic AND #i =# .AND. #k
G65 L13 |Logic exclusive XOR #i =# XOR. #k
G65 | L14 [ROL, rotateto left #i =4# .ROL. #k

- 46
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G-code| L-code L-code Function Mathematical Definitions
G65 L15 |ROR, rotatetoright #i = # .ROR. #k
G65 L16 |LSL, shift toleft #i=# LSL.#K
G65 | L17 [LSR, shifttoright #i=# .LSR. #k
G65 | L21 |SquareRoot #i =~/ #
G65 | L22 [Absolute #i = ]
. #i = #J - trunc(#/#K) x #k

G65 | L23 | Remainder trunc:(Discard( rJ&sulz that iss less than 1)
G65 L26 |Combined Mul/Div Operation #i = (#i x #) | #k
G65 | L27 |Rootof thesum of square =1+ "
G65 | L28 |Rootof thedifference of square | = / - 2 ]
Ges | Lao |Conversion of setting length to - b, Fb - 4d4ac

numbers of circle (round shape) 2a
G65 L31 |Sineof anangle(Sin) #i = # X Sin (#k)
G65 L32 |Cosineof anangle (Cos) #i = #j x Cos (#K)
G65 | L33 |[Tan #i = # x tan (#K)
G65 | L34 [Arctangent of avalue(Tan )
G65 L50 |Obtain Datain Register # # = #j
G65 L51 |Obtain & move |-Bit datato #i # = 4#j
G65 L52 |Obtain & move O-Bitdatato#i |# =4#j
G65 L53 |Obtain & move C-Bit datato#i |# =4#j
G65 L54 |Obtain & move S-Bitdatato# |# =4#j
G65 L55 |Obtain & move A-Bitdatato#i |# =4
G65 L56 |Obtain & move CNT. Operation |#i =#j
G65 L60 |Store Datainto Register # = 4#j
G65 L66 |Store Datainto Counter #i = 4#j

Inspect the status of IOCSA
G65 | L70 |Bitand do the conditional

Branching
G65 L80 |Unconditional Branching Execution jumps to block number 'n'
G65 L81 |Conditional Branching 1 If# =#k, GoTon
G65 | L82 |Conditional Branching 2 If# #k,GoTon
G65 | L83 |Conditiona Branching 3 If# >#k, GoTon
G65 | L84 |Conditional Branching 4 If#f <#k,GoTon
G65 | L85 |Conditional Branching 5 If # — #, GoTon
G65 | L86 |Conditional Branching 6 If # = #, GoTon
G65 | L88 |Conditional Branching 7 If# n #i+#k ,goton
G65 | L89 |Conditional Branching 8 Test the variable bit if ”0” or not
G65 | L90 |Conditional Branching 9 Test the variable bit if "1 or not
G65 L99 |User Designated Error Signals Error display = i+50 (i=1~49)

Note: The range of computation is from (—9999.999) to (+9999.999).
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M athematical Operation Examples (See Table 3-4)

1. Equa or Substitution, # =#j
G65 L1 PH# A#
Ex: G65L1P#10A150  (#10 = 150)
G65 L1 P#10 A#5 (#10 =#5. If #5=1200, the result #10=1200.)
G65 L1 PH#I0O A-#5  (#10=-#5, If #5=1200, the result #10=-1200)
2. Addition, #Hio=# +#k
G65 L2 P#i A#j B#k

Ex: G65L2 P#1 A#10 B#5
If #10=1200 and #5=99, the result #1=1299.

3. Subtraction, #=4#H -#K
G65 L3 P#i A# B#k

Ex1: G65 L3 P#1 A#10 B#5
If #10=1200 and #5=99, the result #1=1101.

Ex2: G65 L3 P#10 A#10 B5
If #10=1200 before subtraction, then after subtraction #10=1200-5=1195.

4.  Multiplication, # =4# * #k
G65 L4 P#i A#j B#k

The result after multiplication should be in the range of (-9999.999~+9999.999).
Otherwise, system operation will result in error.

Ex: G65 L4 P#10 A#4 B#30
If #4=10 and #30=25, the result #10=10* 25=250.

5. Division, #Hio=4# | #k
G65 L5 P#i A#j B#k
Result that isless than 1 will be discarded.

Ex:  G65 L5 P#10 A#5 B#30
If #5=130, #30=25, then #10=130/25=5 (the decimal 0.2 is discarded)

6. Placing Datainto Variables, # = Data=# =# +1=# +2= .= + #K

G65 L6 PH#i A% Bi#k



3 Function Codes

where: P#i = Starting variable to be operated.
A# = Data, constant or variable.
B#k = Number of variablesto be operated on, constant or variable.

Meaning: Place the content of variable A# into a series of variables, starting
from the variable P#i and ending at the variable of (P# + B#k -1).

Ex: Before operation, #10=10, #11=20, #12=30, #1340, #14=50, #6=5
G65 L06 P#01 A100 B#6
After operation, #10= #11= #12= #13= #14=100
Copying Variables,
G65 LO7 P#i A#j B#k
where: P# = Starting variable to copy into.
A# = Starting variable to be copied from.
B#k = Number of consecutive variablesto be copied.

Ex: Before operation,#01 = 05, #02 = 05, #03 = 05, #04 = 05, #05 = 05,
#11 =10, #12 = 20, #13 = 30, #14 = 40, #15 = 50.

G65 LO7 P#01 A#11 B5

After operation, #01 = 10, #02 = 20, #03 = 30, #04 = 40, #05 = 50,
#11 = 10, #12 = 20, #13 = 30, #14 = 40, #15 = 50.

Logic OR, #i = 4#j .OR. #k (operate in binary format)
G65 L11 P#i A#j B#k

Operational principle for logic OR as table below:

A- bit B-bit A .OR. B Result
0 0 0
0 1 1
1 0 1
1 1 1

Ex: G65L11P#10 A#5B#20 (#10=#5.0R. #20)
If #5 = 6 = 00000110 in binary and #20 = 100 = 01100100 in binary,
theresult of #10 = #5 .OR. #20 = 01100110 in binary = 102

Logic AND, #i = 4#j .AND. #k (operate in binary format)
G65 L12 P#i A#j B#k

Operational principle for logic AND as table below:
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10.

11.

A- bit B-bit A .AND. B Result
0 0 0
0 1 0
1 0 0
1 1 1

Ex: G65L12 P#10 A#5B#20  (#10 =#5 .AND. #20)
If #5 =6 = 00000110 in binary and #20 = 100 = 01100100 in binary,
the result of #10 = #5 .AND. #20 = 00000100 in binary = 4

Logic XOR, #i =# XOR. #k (operate in binary format)
G65 L13 P#i A#j B#k

Operational principle for logic XOR as table below:

A- bit B-bit A XOR. B Result
0 0 0
0 1 1
1 0 1
1 1 0

Ex: G65L13 P#10 A#5B#20  (#10=#5 .XOR. #20)
If #5 = 6 = 00000110 in binary and #20 = 100 = 01100100 in binary,
the result of #10 =#5 .XOR. #20 = 01100010 in binary = 98

.ROL. #i =#j .ROL. #k (Rotate L eft)

G65 L14 P#i A# B#k

Meaning: Rotate the 16-bit binary number A#j to the LEFT and place the result
in P#i. The number of bits to rotate is indicated by B#k. The bits

rotated out to the left will be put at the right.

Bit 15 14 13 .. 2
T T [ x [ x [ x [ x [ x [ x [ x [ x [ x [ x [ x

X |

1

L » |x|o

Ex 1: Before G65, variable #10 = 49152
G65 L14 P#12 A#10 B1 (ROL by 1 position)
After G65, variable #12 = 32769

Before:
Bit 15 14 13

2 0
|1I1|0|0|0|0I0|0|0|0|0I0|0I0|0|0|

After G65:
Bit 15 14 13

2 1
|1|o|o|o|0|o|0|o|0|o|o|0|o|0 0

1

L » [m|oO




12.

13.
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Ex 2: Before G65, variable #10 = -2
G65 L14 P#12 A#10 B1 (ROL by 1 position)
After G65, variable #12 = -3

Before:
Bit 15 14 13 ... 2 1 0
l1JaJaJaJafafafJafafafafafafa]1]o]
After G65:
Bit 15 14 13 ..... 2 1 0
l1JaJaJafafafafJafafafafafafa]of1]
| — 1
.ROR. #i =4# .ROR. #k (Rotate Right)

G65 L15 P#i A#j B#k

Meaning: Rotate the 16-bit binary number A# to the RIGHT and place the
result in P#i. The number of bitsto rotate is indicated by B#k. The bits
rotated out to the right will be put at the left.

Bit 15 14 13 ... 2 1 0
l1lafaJaJ1faJaJa1fafa]1]1[1]1]of1]
t — |

Ex 1: Before G65, variable #10 =3

G65 L 15 P#12 A#10 B1 (ROR by 1 position)
After G65, variable #12 = 32769

Before:
Bit 15 14 13 ... 2 1 0
loJoJoJoJoJoJoJoJoJoJoJoJoJo[1]1]
After G65:
Bit 15 14 13 ... 2 1 o0
l1]ofoJoJofoJoJofofoJofJofoJoJof1]
¢ — |
LSL. # =# LSL. #k (Move Left)

G65 L16 P#i A#j B#k

Meaning: Shift the 16-bit binary number A#j to the LEFT and place the result in
P#. The number of bits to shift is indicated by B#k. The bits moved
out to the left will be lost and the void spaces at the right will be filled

with'0'.
Bit 15 14 13 ... 2 1 0
Ix [x [xIxIx[x]xIx]x[x][x[x[x][x]x]x]

<+—

3-51
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14.

Ex 1: Before G65, variable #10 = 13
G65 L16 P#12 A#10 B2 (LSL by 2 positions)
After G65, variable #12 = 52

Before:
Bit 15 14 13 ... 2 1 0
[oJoJoJofJoJofoJofJoJoJofJo[1[1]of1]
4_
After G65:
Bit 15 14 13 ... 2 1.0
loJoJoJo]oJoJoJoJofJoJ1]1]o[1]o]o]
4_
LSR #i =# .LSR. #k (Move Right)

G65 L17 PH#i A#j B#k

Meaning: Shift the 16-bit binary number A#j to the RIGHT and place the result
in P#i. The number of bitsto shift isindicated by B#k. The bits rotated
out to the right will be lost and the void spaces at the left will be filled

with'0'.
Bit 15 14 13 ... 2 1 0
[x Ix Ix IxIxx[x]x[x[x[x[x[x]x]x]x]
—>
Ex 1: Before G65, variable #10 = 13
G65 L17 P#12 A#10 B2 (L SR by 2 positions)
After G65, variable#12=3
Before:
Bit 15 14 13 ... 2 1 0
loJoJoJofJoJofJoJofoJofJoJof[1]a1]o]1|
—>
After G65:
Bit 15 14 13 ... 2 1 0
loJoJoJoJoJofJoJofoJofoJof[oJo[1]1|
—>

15. Square Root, # =+ #

G65 L21 P#i A#j (Result that islessthan 1 will be discarded)

Ex: G65L21PHIOA#5  (#10=+/#5 )
If #5 = 30, #10 = 5 after G65 operation.

16. Absolute, #i= |

G65 L22 PHi A#

Ex: G65L22P#10A#5  (#10=#9))
If #5 = -30, #10 = 30 after G65 operation.
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17. Remainder, #i = 4#j - trunc(# 1 #K) x #k
trunc: (Discard result that isless than 1)
G65 L23 P#i A#j B#k

Ex: Find the remainder of (#5/12) with #5 =99
G65 L23 P#10 A#5 B12 (#10=#5 - trunc(#5/ 12) x 12)
#10=99 - trunc(99/ 12) x 12 =99-(8*12) =3

18. Combined Multiplying then Dividing Operation,  # = (#i * #]) / #k
G65 L26 PH#i A#j B#k

HUST H4X controller can not handle the multiplied value greater than 9999.999.
However, if you use G65 L26 function, the number of digits can exceed 7 digits
for the first multiplication operation so long as the final result after division isless
than 7 digits. For example, #1=10000, #2=30000, #3=1000, to get the result for
(#1)* (#2)/(#3), you thought you could use G65 L04 P#5 A#1 B#2 first, then use
G65 LO5 P#6 A#5 B#3. But the first operation would yield more than 7 digits and
the result would be incorrect. In this case, L26 function can be used as follow to
get correct answer.

G65 L26 P#L A#2 B#3
PH#1 = (#1) * (#2) / (#3) = 300000

Ex: G65L26 P#5 A#10 B#15  (#5=120, #2=15000, #3=3000)
#5 = (#5*#10)/#15 = (120* 15000) / 3000 = 600

19. Theroot of the sum of the square

G65L27 PHi At BHK  #i =/ (#i2+#]?)

EX1:#10=15 #15=3
Program Command G65 L27 P#5 A#10 B#15

Ans  #5 = [(#52+#10%)
=.(15° +3%)
= 15.297 (round off)
=15
EX2 #10=10 #15=30
Program Command G65 L27 P#5 A#10 B#15

Ans  #5 = /(#52+#10°)
= /(10% +30%)
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= 31.622 (round off)
=32

20. Theroot of the difference of the square

G65 L28 PHi At BHK  #i = (#i2—#]?)

EX1#10=15 #15=3
Program Command G65 L27 P#5 A#10 B#15

Ans  #5 = /(#5*-#10%)
=.(15° -3?)
= 14.696 (round off)
=15
EX2 #10=25 #15=5
Program Command G65 L27 P#5 A#10 B#15
Ans #5 = /(#5*-#10%)
=.(25° -5%)
= 24.494 (round off)
=24

21. Conversion of setting length to numbers of circle (round shape)

Command G65 L30 P#Circles(n) A#Length(Ly) B#Roll radius(r0) K#Thickness(t)
G65L30P#n A# B#r Kit

Circles(n) The factor of calculation
Length(Ly) If set mm as the minimum unit, x1000
Roll radius(r0) If set mm as the minimum unit, x1000
Thickness(t) Set py as the minimum unit
— A 2 —
Formula b+ 2b dac
a

EX1 #n=#1 #=100mm #r=5mm #t=10u
Ans G65 L30 P#1 A100000 B5000 K10
#1=3.177 Circles
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22. Sineof an Angle, #i = # x SIn(#K)
G65 L31 P# A#j B#k

1. Theanglecode“k” isin5/2 format (2 decimals). So, if #k = 4500, it means
45°,

2. Since Sin(#k) is always less than 1 and HUST H-2 does not operate on
decimal (anything smaller than 1 will be discarded), the G65 L 31 operation
includes amultiplier “#”.

Ex: Findthevauefor Sin 60 ° and store it as variable #1
G65 L31 P#1 A1000 B6000
The result P#1 = 1000 * Sin 60 ° = 866

23. Cosineof an Angle, #i =# x Cos (#k)
G65 L32 P#i A#j B#k

1. Theanglecode“k” isin 5/2 format (2 decimals). So, if #k = 4500, it means
45°,

2. Since Cos(#K) is awayslessthan 1 and HUST H-2 does not operate on
decimal (anything smaller than 1 will be discarded), the G65 L 31 operation
includesamultiplier “#”.

Ex: Find the value for Cos 45 ° and store it as variable #1

G65 L32 P#1 A1000 B4500
The result P#1 = 1000 * Cos 45 ° = 707

24. Tangent of an Angle, #i =#j x tan(#k)
G65 L33 PH#i A#j B#k

#l=tan45° =1 Theformatin systemis 0000001
So the calculation is G65 L33 P#1 A1000 B4500
Ans #1 = 1000 xtan 45° =1000

EX1 Count: #1=tan60° =1.732
Program Command G65 L33 P#1 A1000 B6000
Ans #1 = 1000 xtan 60° =1732

25. Arc-tangent of anumber,  # = Tan™ (# / #K)
G65 L34 P#i A#j B#k
The resulted angle code “i” isin 5/2 format (2 decimals).

Ex: Find the angle for Tan™ (577/1000) and store it as variable #1
G65 L34 P#1 A577 B1000
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26.

27.

28.

29.

The result P#1 = Tan™ (577/1000) = 0003000 =30 °
Obtain Data in Register Number # and Store in P#i, # = R(#)
G65 L50 P#i A#j (Register # range = RO ~ R255)

Ex: G65L50 PHI0A#5  (#10 = R(#5) = R3, if #5=3)
G65L50 P#10 A31  (#10=R31)

Obtain I-Bit Signal Datain PLC, #i =# =i(# * 16).....i(# * 16 + 15)
G65 L51 P#i A#j (# range=0~1 (1000 ~ 1023))

16 1-Bit data can be obtained at one time with total of 24 |-bit available according
to the value of variable, A#j (0~7) as shown in the example below.

Ex: Obtain datal016~1023 and store in variable #10
G65 L51 P#10 Al

After G65 operation, #10 =1016~1023= 229(1016 ~ 1023 data shown below)

Bit 123 122 121 120 119 118 117 116
[oJoJoJoJoJoJofJofJaJaJaJoJofJafo[fa]

Obtain O-Bit Signal Datain PLC, #l =# = O(# * 16)..... O(# * 16 + 15)
G65 L52 P#l A#j (# range = 0 (O000 ~ 0015))

16 O-Bit data can be obtained at one time with total of 16 O-bit available
according to the value of variable, A# (0) as shown in the example below.

Ex: Obtain data O000~0015 and store in variable #10
G65 L52 P#10 AO

After G65 operation, #10 =0000 ~ 015= 229(0000 ~ O015 data shown below)

Bit 015 014 013 012 011 010 009 008 007 006 005 004 003 002 001 000
[oJoJofofJoJoJofJofafJaJafJofofaJo[1]

Obtain C-Bit Signal Datain PLC, #l =# = C(# * 16)..... C(#j * 16 + 15)
G65 L53 PHl A# (# range = 0 ~ 15 (C000 ~ C255))

16 C-Bit data can be obtained at one time with total of 255 C-bit available
according to the value of variable, A# (0~15) as shown in the example below.

Ex: Obtain data C016~C031 and store in variable #10
G65 L53 P#10 A1

After G65 operation, #10 = C016~C031= 229(C016 ~ C031 data shown below)



30.

31.

3 Function Codes

Bit C31 C3 C29 C28 C27 C26 C25 C24 C23 C22 C21 C20 Cl9 CI8 CI7 Cl6
lofofofofofofofofafafafofofa[of1]

Obtain S-Bit Signal Datain PLC, # =# = S(# * 16)..... S(# * 16 + 15)
G65 L54 P# A# (# range = 0 ~ 15 (S000 ~ S255))

16 S-Bit data can be obtained at one time with total of 255 S-bit available
according to the value of variable, A# (0~15) as shown in the example below.

Ex: Obtain data S016~S031 and store in variable #10
G65 L54 P#10 A1
After G65 operation, #10 =S016~S031= 229(S016 ~ S031 data shown below)

Bit S31 S30 S29 S28 S27 S26 S25 S24 S23 S22 S21 S20 S19  S18  S17 Sl6
[oJoJoJofofoJoJoJafsfafoJofafofu1]

Obtain A-Bit Signal Datain PLC, # =# = A(# * 16)..... A(# * 16 + 15)
G65 L55 P#l A#j (# range = 0 ~ 15 (A000 ~ A255))

16 A-Bit data can be obtained at one time with total of 255 A-bit available
according to the value of variable, A# (0~15) as shown in the examples below.

Ex: Obtain data A016~A031 and storein variable #10
G65 L55 P#10 A1
After G65 operation, #10 =A016~A031= 229 (A016 ~ A031 data shown below)

Bit A3l A30 A29 A28 A27 A26 A25 A24 A23 A22 A21 A20 A19 A18 Al7 Al6
[oJofoJofoJofJoJofafsfajofojrfo]u]

Table 3-5 [OCSA-bit with Corresponding A#j-value
For G65 L51, L52, L53, L54, L55 Macro Command

G65 L51 G65 L52 G65L53 G65L54 G65 L55
I-Bit O-Bit C-Bit SBit A-Bit
#=0 1000~1015 0000~0015 | C000~C015 | S000~S015 | AOQ0~A015
#H=1 1016~1023 --- C016~C031 | S016~S031 | AO016~A031
# =2 --- --- C032~C047 | S032~S047 | A032~A047
#=3 --- --- C048~C063 | S048~S063 | A048~A063
#H=4 --- --- C064~C079 | S064~S079 | A064~A079
#=5 --- --- C080~C095 | S080~-S095 | AO0B0~A095
#H=6 --- --- C096~C111 | S096~-S111 | A096~A1ll
H#H=7 --- --- Cl12-C127 | Sl112-S127 | Al12~-A127
#=8 --- --- C127-C143 | S127-S143 | A127-A143
#=9 --- --- Cl144~-C159 | S144~S159 | Al44~A159
# =10 --- --- C160~-C175 | S160-S175 | A160~A175
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32.

33.

34.

35.

#=11 — — C176~C191 | S176~S191 | Al1l76~-A191
G65L51 G65 L52 G65 L53 G65 L54 G65 L55
I-Bit O-Bit C-Bit SBit A-Bit
# =12 --- - C192~-C207 | S192~S207 | A192~A207
# =13 -- -- C208~C223 | S208~S223 | A208~A223
# =14 -- --- C224~C239 | S224~S239 | A224~A239
# =15 -- - C240-C255 | S240~-S255 | A240~A255

Obtain Counter Data

G65 L56 PHi A#

(# = Counter(#), range 0~255)

Ex: Obtain data (=100) in Counter #10 and store in variable #3.

G65 L56 P#3 A10
After G65 operation, #3 = 100

Store Datainto Register

G65 L60 PHi A#j

(Register # = #j = 0~255)

Ex: Storedatafrom variable #3 into Register #10. The content of #3 = 100.

G65 L60 P#10 A#3

After G65 operation, Register #10 = 100

Store Data into Counter

G65 L66 PH#i A#i

G65 L66 P#10 A#3

(Counter #i = #j = 0~255)

After G65 operation, Counter #10 = 100

Inspect the status of IOCSA Bit and do the conditional Branching

Store data from variable #3 into Counter #10. The content of #3 = 100.

G65L70 Pn A#aB#b  ;When the bit of #a on, skip to the (n)th node

#a |OCSA range | = 0~255
O =256~511 on=1 off=-1
C=512~767
S=768~1023
A =1024~2048
EX1
Command N10 G65 L01 P#1 A20
N20 G65L70 P5SOA1 B1
N30 X100.

- 58

#b the status of every bit (on & off)




36.

37.

38.

3 Function Codes

N40 Y 100.

N50 M02
Ans
When the program is executing N20, the judgment formula will judge the 101 if ON
or not. As it is ON, it will skip to N50 and end the program. As it is OFF, it will
continue to execute N30 to N50.

Unconditional Branching

G65 L80 Pn (n = block number)
Program execution jumps to block number 'n'.

Ex: N10 G65 L80 P40
N20 G01 X100.
N30 Y 200.
N40 M02

After program executes block N10, execution will skip block N20, N30 and jumps
to block number 40. Note that when in G65 the “P’ number must match exactly
with the program number. For example, PO010 = N0010, but PO010 = N10.

Conditiona Branching 1 (Equal)
G65 L81 Pn A# B#k (n = block number)

Thisis equal to the statement “If # = #k, go to block Pn”. Otherwise, execution
continues as normal, line by line without interruption.

Ex: N10G65 L01 P#1 A10
N20 G65 L81 P50 A#1 B10
N30 GO1 X100.
N40 Y 100.
N50 M02

Set variable #1 = 10 at block N10. After block N20, execution will branch
to N50 (skip block N30, N40) because “#1=10" istrue.

Conditional Branching 2 (NOT Equal)
G65 L82 Pn A# B#k (n = block number)

This is equal to the statement “If # = #k, go to block Pn”. Otherwise, execution
continues as normal, line by line without interruption.

Ex: N10 G65 LO01 P#1 A20
N20 G65 L82 P50 A#1 B10
N30 GO1 X100.
N40 Y 100.
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39.

40.

41.

N50 M02

Set variable #1 = 20 at block N10. After block N20, execution will branch
to N50 (skip block N30, N40) because “#1+10" istrue.

Conditional Branching 3 (Greater)
G65 L83 Pn A#j B#k (n = block number)

This is equal to the statement “If # > #k, go to block Pn”. Otherwise, execution
continues as normal, line by line without interruption.

Ex: N10G65 L01 P#1 A20
N20 G65 L83 PS50 A#1 B10
N30 GO1 X100.
N40 Y 100.
N50 M02

Set variable #1 = 20 at block N10. After block N20, execution will branch
to N50 (skip block N30, N40) because “#1>10" istrue.

Conditional Branching 4 (Smaller)
G65 L84 Pn A# B#k (n = block number)

Thisis equal to the statement “If # < #k, go to block Pn”. Otherwise, execution
continues as normal, line by line without interruption.

Ex: N10G65 L01 P#1 A20
N20 G65 L84 P50 A#1 B100
N30 GO1 X100.
N40 Y 100.
N50 M02

Set variable #1 = 20 at block N10. After block N20, execution will branch
to N50 (skip block N30, N40) because “#1<100” istrue.

Conditional Branching 5 (Equal or Greater)
G65 L85 Pn A# B#k (n = block number)

This is equal to the statement “If # > #k, go to block Pn”. Otherwise, execution
continues as normal, line by line without interruption.

Ex: N10G65 L01 P#1 A20
N20 G65 L85 PS50 A#1 B10
N30 GO1 X100.
N40 Y 100.
N50 M02
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Set variable #1 = 20 at block N10. After block N20, execution will branch
to N50 (skip block N30, N40) because “#1>10" istrue.

42. Conditional Branching 6 (Equal or Smaller)
G65 L86 Pn A# B#k (n = block number)

This is equal to the statement “If # < #k, go to block Pn”. Otherwise, execution
continues as normal, line by line without interruption.

Ex: N10 G65 L01 P#1 A20
N20 G65 L86 PS0 A#1 B20
N30 GO1 X100.
N40 Y 100.
N50 M02

Set variable #1 = 20 at block N10. After block N20, execution will branch
to N50 (skip block N30, N40) because “#1<20” istrue.

43. Conditional Branching 7
Shorten the calculating time of G65 L81 P** A** B**

G65 L88 P#xxx Ayyy Bzzz

XXX => The variable to be judged
yyy =>Theinitial factor of  #xxx

zzz => Thefinal factor of  #xxx

G65 L80 Pwww
www => The serial number to be executed

These two command can not be used separ ately

Info

G65 L88 PH#xxx Ayyy Bzzz

When the program is executing at this command, the system will read this and judge the
information of variable(#xxx

G65 L80 Pwww
Execute the command of the node

Condition

1. yyy and zzz must be continuous value

2. G65 L80 Pwww must bein order

3. G65 L80 Pwww command maximum is up to 64 lines
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EX

Line number
G65 L88 P#403 A51 B59

NO6 Gb5L82 PO A#403 B60

NO
N64

N65

N66

N67

N68

N69

/'G65 L80 P06,

1
!
1
1
1
1
I
I
I
I
1
1
1
1
I
I
I
I
1

G65 L80 P06 *

G65 L80 P06
G65 L80 P64
G65 L80 P65
G65 L 80 P66
G65 L80 P67
G65 L80 P68

r-< o

G65 LO1 P#663 A8410

M99

In order
Upto 64 lines

G65 L02 P#663 A#663 B10

M99

G65 L02 P#663 A#663 B20

M99

G65 L02 P#663 A#663 B30

M99

G65 L02 P#663 A#663 B40

M99

G65 L02 P#663 A#663 BSO

M99

G65 L02 P#663 A#663 B60

M99

44. Conditional Branching 8

Must be gonti nuous number

| #403 =/51,
[#403 =52
,#403 =53,
;;#403 =154
;#403 =55
- #403 =156
;#403 =57:
;;#403 =58;
;#403 =159;

Skip to NO6
Skip to NO6
Skip to NO6
Skip to N64
Skip to N65
Skip to N66
Skip to N67
Skip to N68
Skip to N69

: #403 <> 60 skip to NO
: #663 = 8410

; #663 = #663 + 10

; #663 = #663 + 20

; #663 = #663 + 30

; #663 = #663 + 40

; #663 = #663 + 50

; #663 = #663 + 60

G65 L89 Pn A# Bk ;Inspect the bit of the variable (#) if O or not. The bit is

determined by k. If the bit is O, execute the skip operation.

n Line number
# Variable to be inspect
k Bit to be inspect
EX
Program N10
N20 G65 L89 P50 A#1 BO
N30 X 100.
N40 Y 100.
N50 M02

Ans When the program is executing to the N20, it will do the judgment of #1 and
then do the calculation of BIT:
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............... 43210  Bit
............. 00110 « binary
We can see that Bit0=0 will be set up and skip to N50 to finish the program.

As#1=9

e 43210 < Bit
............. 01001 « binary
We can see that BitO=1 will not be set up and continue to N30 till N50

45. Conditional Branching 9

G65 L90 Pn A# Bk ; Inspect the bit of the variable (#) if 1 or not. The bit is
determined by k. If the bit is 1, execute the skip operation.

n Line number
# The variable to be inspect
k The bit to be inspect.
Ex
Program N10
N20 G65 L90 P50 A#1 B2
N30 X100.
N40 Y 100.
N50 M02

Ans When the program is executing to the N20, it will do the judgment of #1 and
then do the calculation of BIT:

as#1=6
ceeen. 43210 ~ Bit

............. 00110 < binary
We can see that Bit2=1 will be set up and skip to N50 to finish the program.

as#1=9

eeinnnnn.. 43210 < Bit
............. 01001 < binary
We can see that Bit2=0 will not be set up and continue to N30 till N50
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46. User Defined Error Signals (Display = i+50, i=1~49)
G65 L99 Pi

i = 1~49, If 'i" is not in this range, it will display Error 50. User defined error
number will be added by 50 because Error 1~49 are HUST system errors.

Ex: G65L99 P10
Error 60 will be displayed when this block is executed.

Example for G65 Application:

Imagine a roll of plastic (or fabric) being fed into a machine to be cut or perforated
according to a fixed pattern on the feed stock. Whole roll of plastic has to be stopped
before the cutting action. This example is a part of the program that is used to stop the
feed stock for cutting. An electronic light beam is used to detect the recurring pattern so
that the feed stock can be stopped. In the program, the 1005 hit is the signal from the
light beam. When 1005=1 (ON), it means the desired pattern is detected. Assume that
005 is the only active signal for 1000~ 1007 group. So, when 1005=1,
1000~1007=00100000 in binary = 32 numerically.

Variable: #01 = Total cut length
#02 = The length for fixed pattern detection (1005)
#03 = Normal GO1 feed-rate
#04 = Slower feed-rate for fixed pattern detection

1005 =1.(On) ] — > Direction of feed
1005=1(0n) | i I
[e— #02 —>le #12 >
1005=0 (Off) | | |
|« Variable #01 o
Fig 3-38
G65 L51 P#10 AO ... Obtain 1000~1007 signal
G65 L12 P#11 A#10B32 ... Checkif 1005=1(0On)
Note that 32 = 00100000 (binary)
G65 L82 PO010 A#11 B32 .. If1005 = 1, jump to NOO10
G65 L84 P0020 A#01 B#02 .. If#01 <#02, jump to NOO20
G65 LO3 P#12 A#01 B#02 v #12=#01 - #02
G011 U#12 F#03
G31 U#02 F#04 ... Dothiswhen sensor 1005 =1
M02
NOO10 GO1 U#01 F#03 ... Dothiswhen sensor 1005=0
M02
N0020 G65L99 P1 .. If#01<#02, display Error 51
M02



3.19 Working Program

3 Function Codes

3.19.1 Linear and Circular Repetitive I ndexing, GO0, G01, G02, GO3

Format: (Recommend to use incremental coord. U, V)

GOOX(U)___ Y(V)__ZW)_ A LM
GOLX(U)___ Y(V)__ZW)_A L M
GO2X(U)___Y(V)_ZW)_A | J R_L__M
GO3X(U)___ Y(V)__ZW)_A | J R _L__M

X, Y, Z: Absolute coordinate.

U,V,W: Incremental coordinate.

J : X andY-axis component to determine the arc center.
: Arcradius.
: The number of indexing for the length specified.

T3

executed before the first tool move.

1. Use GO0, GO1 for linear indexing and G02, GO3 for circular indexing.
2. Thefirst indexing by M-code will be executed before the first tool move.
3. The distance between indexing is specified by the incremental coordinate.

: User defined M-code for indexing tool. Note that the first indexing will be

4. Thisfunction block must start with GO0, GO1, G2, G3. Otherwise, it will not work.

Ex: GO0 X12.00 L12 M5, with current position at 0.0.

Execute 1st M5 indexing.
1st moveto location = 12.
Execute 2nd M5 indexing.
2nd moveto location = 24.
Execute 3rd M5 indexing.
3rd move to location = 36.
Execute 12th M5 indexing.
12th move to location = 144.

(" M5EXECUTION A

IR

.0 144.0 /

Note If theM-codeislessthan 500, the program will pause when

executing G00,G01 (Linear),G02 and GO3 (Arc).

ﬂ Fig 3-39
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3.19.2 Auxiliary Functions, M-codes, S-codes

HUST CNC controller provides M-code functions for users to program certain
mechanical actions outside the CNC controller. M-code function consists of a capital
letter M followed by a 2-digit number, 00~99. Different M-code represents different
action. The followings are HUST CNC system M-codes and users should not attempt to
change them.

MOO  Program stop.
When program execution comes to this point, all actions stop, including
spindle and the coolant. Press"CY CST" to re-start from where the program
was stopped.

MO1  Option stop.
The program will stop only when the C-bit, C026=1. See Chap 8.

MO2  Program end.

M30  Program end.
MO02 and M30 are identical.

M98  Sub-program call.

M99  Sub-program end.

Except those mentioned above, the remaining M-codes can be defined by users. Please
refer to PLC interface in “HUST H4X Connection Manua” for details. Please note the
followings about M-codes.

1. When executing any of M-codes, the controller will send the M-code strobe signal
S024=1to PLC.

2. When executing any of M00~M499, the PLC in the controller will send an M-code
finish signal C032=1 to the controller. Another words, the controller will not execute
the next line of program unless it receives this signal. For M500~M999, the
controller will not wait for this M-code finish signal.

The S-code is used to control the rpm of the spindle rotation. The max. setting is
S999999.

Example: S1000 ..... The spindle rpm is 1000 rev/min

3.19.3 Sub-program

When a group of program steps will be used repeatedly, these program steps can be
grouped in a sub-program that can be called out for execution whenever required from
the main program. In doing this way, the structure of the program can be greatly
simplified. The structure of the sub-program is pretty much the same as the main
program except that the sub-program is ended with a M99 as follows:

0005 Program number (No 5 inthis case)
........... Program steps
M99 Program end
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The sub-program can be independently executed by pressing the "Auto" and "CY CST"
button. However, the execution will go round and round to a max. of 8,000,000 times
because the sub-program is ended with a M99 function.

Execution of a sub-program from amain program

Format: M98 P L

P : Sub-program number
L : Number of execution. If not specified, execute once.

Example. M98PO5 ... Execute sub-program No 5 once.
MO98PO5L3 ... Execute sub-program No 5 three times.

The M98 block can not contain any position code, such as X or Y except those shown in
the format. A sub-program can call another sub-program. This stepwise sub-program
call can go up to amax. of 8-level for HUST CNC controller as below:

Programl Program?2 Program? Program8
N1... N1... N1... N1...
N5M98P2 N5Mo8P3 |{ - - - - N5M98P8

N31 M2 N31 M99 N31 M99 N31 M99

Fig 3-40 Sub-program Call

Variable Value I nput in Sub-program from Main Program (G65)

Format: G65 QxxxX AXXX Bxxx CxxX .....

Qxxx:  Sub-program number

Axxx ~ Zxxx: The variable values that are to be transferred into the corresponding
variables in the sub-program. The A~Z codes in G65 main program and the
corresponding variable assignments in sub-program are in the table below.

G65 Main Sub-program G65 Main Sub-program
AXXXX #13101 NXXXX #13114
Bxxxx #13102 OXXXX #13115
CXXXX #13103 Pxxxx #13116
Dxxxx #13104 QXXXX #13117
Exxxx #13105 RXXXX #13118
Fxxxx #13106 SXXXX #13119
GXXXX #13107 TXXXX #13120
Hxxxx #13108 UXXXX #13121

I XXXX #13109 VXXXX #13122
JXXXX #13110 WXXXX #13123
KXXXX #13111 XXXXX #13124
LXXXX #13112 Y XXXX #13125
MXXXX #13113 ZXXXX #13126
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Ex: Main Program:
0001
G65 Q05 A10.000 B12.000 C2500.
MO02

Sub-program:
0005
GO01 X#13101 Y#13102 F#13103
G04 X4.
M99

The resulting values in the variables after being called from G65 are
#13101 = 10.000

#13102 = 12.000

#13103 = 2500



4 Tool Compensation

4 TOOL COMPENSATION

The tool compensation in HUST H4X system is divided into two types as follows:
1. Tool Offset Compensation
2. Tool Radius Compensation -- Currently not available.

4.1  Tool Offset Compensation, G43

Prior to applying geometrical offset compensation in cutting operation, geometrical
offset data must be entered and stored in MCM parameter #19~#50, which can
accommodate offset data for 8 sets of cutting tools. Currently, the tool radius
compensation is not available.

All tools have some difference in length (or offset) after being installed on the machine,
see Fig 4-1. The difference in tool length causes a minor shift of the coordinates for the
tool tips. This difference must be figured in the program if you use more than one tool
to cut the same work-piece. Normally, you designate atool as standard tool and use it to
set the work origin.  The tip of the standard tool is normally designated as the HOME
position, the offset data for other tools will become the machine coordinates with
respect to the HOME position. These data can be stored in MCM #37~#92 by G10
function as discussed in Chapter 3.

«—— Standard Tool

<—— Compensate Tool
Y- Axis Compensate |

— 1 X-Axis Compensate

Fig 4-1 Tool Offset Compensation

Offset Compensation Function, G43, G49

Format: G43P__ (Offset compensation in effect)
G49 (Offset compensation cancellation)
P_: 1~8, Tool number asshownin MCM table (#13~#36) in Chap 7.

P1 as 1% tool group, P2 as 2™ tool group, .... etc.
When G43 isin effect, the compensation data for the designated group which includes
X and Y axiswill be automatically added to (or subtract from) the program coordinate.
The actual tool movement is accordingly adjusted.

Actual tool movement = Program coordinate + (or -) Offset

compensation
When tool offset compensation is no longer required, use G49 function to cancel it.
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Ex: NOO G43 P1 ... 1% tool offset compensation (MCM #37~#38) in effect
N10 X50.000 Y 100.000
N20 Y 200.000
N30 X100.000 Y 250.000
N40 G49 ... Tool offset compensation canceled

When using functions G43 and G489, the following rules must be observed:

1. Tool offset compensation is automatically canceled when power-on.
2. G43isamodal code. It remainsin effect when G43 is encountered in the program.
You have to use G49 to turn it off.
3. When use G43 without indicating 'P" number or with PO, the CNC controller will
use P1, the first tool offset compensation data.

4.2  Tool Offset Data | nput and Revision

Thetool offset data stored in MCM parameter #37~#92 can be revised by one the
following methods:

1. Direct input/editin MCM mode.
2. Using G10 method as described in Chap 3.
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5 KEYBOARD AND LCD DISPLAY

(o] o
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I/O TAPE JOG EDIT AUT
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Fig 5.1 HUST H4XX Keyboard and LCD Display

HUST H4X keyboard is shown in Fig 5.1 and can be roughly divided into three areas.
They are to be discussed in the following sections.

Areal: LCD display for coordinate, program,

edit, operation status, etc.

Area2. Function mode for numerical and command key area.

Area3. Specia function key area.

HUST H4X controller is equipped with LCD screen for display. If necessary, customers
can design their own screen display. This can be accomplished by using DIY screen
editing software developed by HUST (See Appendix B), DNC10 HCON software (See
Chap 9) and processed through PLC program. (See H4X Connection Manual)

In addition to the standard function, the keyboard can be customized and processed
through PLC program to suit customer’s special requirement.

Please refer to Chap 6 for program editing and refer to Chap 8 for program execution,

manual operation and manual data input.
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5.1

Keyboard Description

There are two letters on a key, press the key once to access the word on the top left corner
of the key. Press the same key twice within 0.5 seconds to access the word on the lower
right corner or the function below the key. The red light above the key will blink if the
function beneath the key is accessed. Followings are description for keyboard keys.

X Y Z A These keys are for function code (letter) input.
U liv.liw.l|e
[ J K F
(e] P Q
R D S E T L M /
N
auto] AUTO mode for program execution.
‘MDI'|  MDI Mode for manual datainput operation. (Press key twicein 0.5 sec)
JoG | Put the machine in manual JOG mode. (Press key twice in 0.5 sec)
HOME " Return the machine tool to HOME position.
TAaPE|  Download or upload program (or data) between PC and the controller.
TEACH|  Edit program in TEACH mode. (Press key twicein 0.5 sec)
EDIT| Edit mode for program editing.
PRNO|  Select aprogram for editing or execution. (Press key twicein 0.5 sec)
/o | ThisPMI key isfor 1/0O test display.
MCM|  Pressthiskey twicein 0.5 sec to display MCM parameters.
rReseT| Reset the CNC controller to power-on conditions.

"" This set of the key is used for datainput.

e Press cursor up key to move backward.

N e Press cursor down key to move forward.

CURSOR

@ @ @ <«—— Presscursor to theright.

Press cursor to the |eft.




5 Keyboard and LCD Display

@ Move cursor one line (or one page) up.

PAGE

@ Move cursor one line (or one page) down.

- Delete single block input during program edit.

a Delete datainput during program edit.(letter)

Enter data during programming or MCM data editing.
E Insert a program block during programming.

cvest| Pressthiskey to START program execution.

Special assigned keys.

5.2  Description of LCD Display

HUST H4X controller provides eleven (11) different display modes that are performed
by 7 major keys, including the power-on display. Only one mode can be displayed at a
time.

5.2.1 Power-on Display

When you turn on the power or press the RESET key, the controller will display HUST

H4X model as shown in Fig 5.2. This controller has an internal PLC. In addition the
controller will reset the MCM parameters and some G-codes to their default values.

PGM-NO. 000 PGM-REF.
X 0. 0 QiBhro 1000
Y 0. 0 Q0vro 100%
7 0. 000 %"
A 0.000 7 ¢
»

Ready-STOP Fig5.2
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5.2.2 Coordinate Display

Program Coordinate Display

AUTO

Press |'mbpi| key onceto get in AUTO mode and the LCD displays the current program
coordinates as shown in Fig 5.3. When in AUTO mode, you can execute the program by

pressing ovest key. (See Sec 8.3)
PGM-NO. 0 PGM-REF.
X -aXi ; | X 100 <«t+—MPG feed-rate
axis Coordinate > X 0. 0 Qe 100% < —coo speed ratio
Y-axis Coordinate ——» Y 0 O (QsoMPO 100 % «1—GO1 speed ratio
. . 100 % <«+—Spindleration
Z-axis Coordinate ——» 7 O. 000w "0 <« —Executem-cope
> A O O O O S 0 <«+—Execute SSCODE
»
AUTO-STOP
Feed-Hold | SINGLE | Dry-Run | OP-STOP | MPG Fig 5.3

HOM E Mode (M achine Coordinate Display)

JOG

Press |HomE| key twice in 0.5 seconds to display the current machine coordinates of the

tool as shown in Fig 5.4. When in HOME mode, press

process for machine tool. (See Sec 8.1.1)

ovesy| t0 execute HOME

PGM-NO. 0 PGM-REF
PROGRAM 0.000 o MPG X 100
Coordinate 0.000 0 GOOMPO 100%
0.000 0 GOLMPO 100%
0.000 0 SSO  100%
MACHINE 0.000 0 M 0
Coordinate 0.000 0 T 0
0.000 0 S 0
0.000 0
»
X |y [z |

A ‘ XYZA Fig 5.4
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5.2.3 EDIT Mode

EDIT
Press [TEAC| key once to get program EDIT mode with LCD display as in Fig 5.5.

Program editing is detailed in Chapter 6. When in EDIT mode, use CURSOR —,
CURSOR <« key to view the next data in the same block and use PAGET, PAGEY to
view program block one above (or below).

PGM-NO. 0 PGM-REF.

»

X | -0000.000 Y| -0000.000|Z]| -0000.000

| | | Fig 5.5

5.2.4 Program Number (PRNO) Display Mode

EDIT
Press |prnoO| key twice in 0.5 seconds to display the current program number (PRNO)

as shown in Fig 5.6. Use CURSORT, CURSORY key to see other programs in the
memory. To select the desired program for execution or editing, pressthe “*G” key twice

in 0.5 seconds to get “P’ then followed by program number and press key. (See
Sec. 6.1) INPUT
PGM-NO. 000 PGM-REF.
» (0000
0001 EMPTY
0002 EMPTY
0003 EMPTY
0004 EMPTY
0005 EMPTY
0006 EMPTY
0007 EMPTY
0008 EMPTY
0009 EMPTY
X | 0.000 | Y | 0.000 | Z 0.000
READY-STOP
| | | Fig 5.6
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525 JOG Mode
JOG
Press |HomE| key twice in 0.5 seconds to get into JOG mode and the LCD displays as
shown in Fig 5.7 (See Sec 8.1.2)

PGM-NO. 0 PGM-REF
PROGRAM 0.000 0 MPG X 100
Coordinate 0.000 0 GOOMPO 100%
0.000 0 GO1LMPO 100%
0.000 0 SSO 100%
MACHINE 0.000 0 M 0
Coordinate 0.000 0 T 0
0.000 0 S 0
0.000 0
»
Fig5.7
X | Y | Z | AmXYZA
N _/
~

When in JOG mode, use the soft-key to select the axis. Then press PAGET key to
execute JOG operation, press PAGEY will move the tool in other direction.

526 TEACH Mode

TAPE
Press |teacn| key twice in 0.5 seconds to get program TEACH mode and the LCD

displaysasin Fig 5.8 (See Sec 6.4)

PGM-NO. 000 PGM-REF.
»
x| 0.000 |Y| 0.000 |z 0.000
x |y |z | A XYZA Fig5.8
\— /
NV

When in TEACH mode, use the soft-key to select the axis.
The direction is driven by MPG,
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527 1/0 Test and Key Mode
110 -
Press yiavil key once to get 1/0 test and key mode as shown in Fig 5.9
PGM-NO. 000 PGM-REF.
INPUT 000 001 002 003 004 005 006 007
1 , 008 009 010 011 012 013 014 015
00~23 016 017 018 019 020 021 022 023
OUTPUT _| , 000 001 002 003 004 005 006 007
_ 008 009 010 011 012 013 014 015
00~15
X]| 0.000 | Y | 0.000 | Z 0.000
READY-STOP
| | | Fig 5.9

/0O test and Key mode are only used by HUST CNC. These two functions are
designated for the H4X production test. It is a standard frame to check the input &
output signals with MDI mode and G10 command.

528 MCM Parameter Mode

1/0
Press |mcwm

shownin Fig 5.10

key twicein 0.5 seconds to get MCM mode. The LCD screen display isas

PGM-NO 0

PGM-REF

$

TTUTUVUTUVUTUTTUTUUTUT
HFHHFHFFHHTHHFHE
clelololololololole)

o
o

olejololelolelalapol
olejololelololalapol
QOO0 OOOCO0OO0O

ol P>

o
(@]
o
<X| POOOOOOOOO

— | COO~NOOUIRWNEF

kel

0.000

— OO O0OO0O0OO0OOO0OO0O

Z 0.000
READY-STOP

Fig 5.10

When in MCM mode, use CURSORT, CURSORI key to move the cursor to the desired
parameter. To revise the value, simply key in the new data at the desired location and

press INPUT key. Use PAGET, PAGEY to move 5 parameters at atime. More on MCM

parametersin Chap 7.
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6 PROGRAM EDITING

The following topics will be discussed in this chapter.

Select a program for editing.
Edit a new program.

Revise an existing program.

Edit aprogram in TEACH mode.

pODNPRE

6.1  Program Selection

HUST H4X controller can store a maximum of 999 programs with number O0~0999.
You can select any one of the programs for editing or execution. The program selection
process is described as follow.

EDIT
Press [PRNO| key twice in 0.5 seconds to enter PRNO mode, move the cursor to the
desired program and press the key. The LCD display is shown asfig.6-1.

INPUT

PGM-NO 0 PGM-REF
0000
> 0001 EMPTY
0002 EMPTY
0003 EMPTY
0004 EMPTY
0005 EMPTY
0006 EMPTY
0007 EMPTY
0008 EMPTY
0009 EMPTY
X] 0.000 [ Y| 0.000 [ Z 0.000
READY-STOP
Fig 6-1
Fig 6.1

Under PRNO mode, the program note can be entered up to 12 different letters and
numbers.
Example: If you put the note “ TYPE-201" after 001, the instruction is as follows.

1. Movethe cursor to 0001
2. Enterthelettersand numbersas | T || Y P E 2 0 1
3. Press

INPUT

6.2  New Program Editing

EDIT

When a new program has been selected, press [r=acH| key to bein editing mode. The
L CD screen will be blank with cursor pointing at the first line to be entered asin Fig 6.2

6-1
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PGM-NO. 000 PGM-REF.

X | 0.000 | Y | 0.000 | Z 0.000

Fig 6.2

During program editing, the following keys will be used.

=

All the function keys and numeric keys on the keypad as shown in Fig 5.1.
CURSOR « and CURSOR — keys for data inspection in the same block.
3. PAGET and PAGEY keys for datainspection between lines.

N

4. [URE key -- Establishing or inserting a new block anywhere in the program.

Key in afunction code (GO1 or X10), then press |new| to establish anew line.

LINE

5 [™7 -- For entering adata or afunction in the established block.
Key in afunction code (Y 10.0 or F100, etc.), then use || to enter more datainto
the established line.

6. |oe.| -- For deleting ablock (line) of program.

Auto-generation of Block Number (Auto-N)

You can edit a program with or without block number. If you do not intend to use block
number, please set the MCM #228 = 0 (See Chap 7). Otherwise, every time you press

Linie key, the block number will be automatically generated according to the values of

MCM #227 and #228. Following is an example program to explain the keystrokes
required to edit a new program in the controller.

Ex:  Program O001
N10 GO X0. YO.
N20 G4 X1.
N30 GO U480. V-80.
N40 G4 X 1.
N50 M99

Assume that program 1 is selected according to the stepsin Sec. 6.1. MCM #227=10
and MCM #228=10. (See Chap 7) Make sure the controller isin EDIT mode.
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Keystrokes: (Ignorethe sign "-" below. It's there for clarity)

EDIT
1. Confirm that controller isin the status of program edition, and press|pPrRNO| ONce.

2. N10 GO XO0. YO.

A) |G| O ||ine

NEW
Use |LINE| key here to establish ablock. N10 is generated automatically because

MCM #227=10. After this step, the LCD screen is shown as Fig 6.3

PGM-NO. 000 PGM-REF.

= N1GO

X| -0000000 [Y[  -0000000 |Z -0000.000

| | | Fig 6.3

(B) X 0 o INPUT

Y O e | INPUT

Key-strokes for the remaining blocks are as follows.

1. N20 G4 X1.

(B) X 1 e | INPUT

2. N30 GO u480. V-80.
(A) G| 0| RE

(B) U 4 8 O ||inpuT

V 4 8 0 e | INPUT
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(The negative sign here can be input anywhere before pressing [NVT| key)
3. N40 G4 X1.
G|l 4 ||t
(A)

(B) X 1 e | |INPUT

4. N50 M99

(A) M99- | e

During program editing, you can use CURSOR <, CURSOR — key to check the input
data within the block. Use PAGET, PAGEY to move up and down the block (line).
When you finish editing the entire program, press RESET key to exit.

6.3 Program Revision

Let's use Program O001 of previous section as our example for program revision.

Revise or Add a Function

To revise or add a function, ssmply key in the function code and the correct number,
then press INPUT key.

Ex: Revise N3 U480. V-480.
To N3 U480. V-480. F300

1. Make surethe systemin EDIT mode.
2. Use PAGET, PAGEY key to move cursor to N3 block.
3. Add afunction of F300. by entering data below and LCD will display asin Fig 6.4

F 3 0 O | INpUT

PGM-NO. 000 PGM-REF.

N1 XO0.YO0. Z0.
N220.
= N3 U480. V-480. F300
N4 Z15.
MO02

X | 0.000 | Y | 0.000 | Z 0.000

Fig 6.4
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4. Revise U480. to U360. by keyingin

U 3 6 0 . INPUT

Delete a Function

To delete afunction, simply key in the function to be deleted without number, then press
INPUT key.

Ex: Revise N30 U480. V-480. F300
To N30 U480. V-480.

1. Make surethe systemin EDIT mode.
2. Use PAGET, PAGEY key to move cursor to N3 block.
3. Key |F | without numbers and press key, LCD displaysasFig 6.5

INPUT

PGM-NO. 000 PGM-REF.
N1 X0. Y0. Z0.
N220.
S N3 U480. V-480.
N4 Z15.
MO2
X| -0000.000 |Y| -0000.000 |Z -0000.000
| | | Fig 65

Insert a Program Block

To insert a program block, key in the block number (or any function) and use NEW
LINE key to establish the block. Then use INPUT key to input the rest of datafor the
block.

Ex:  Insert N31 U20. V-20.
between N3 GO U480. V-480. and
N40 G4 X1.

1. Makesurethe systemin EDIT mode.

2. Use PAGET, PAGEY key to move cursor to N30 block.
3. Enter
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N || 3| 1] Nw

0 e | [INPUT

Ul 2

0 ® | INPUT

V 2

The LCD display is shown as 6-6

PGM-NO. 000 PGM-REF.

N1 XO0.YO0. Z0.
N220.
=> N3 U480. V-480. F3000
N31 U20. U-20.
N4 Z15.
MO02

X | 0.000 | Y | 0.000 | Z

0.000

Delete a Program Block

Fig 6.6

To delete ablock, use PAGET, PAGE! key to move cursor to the block that you want to
delete and press DEL key. For example: Delete N31 U480 V-480. from last example.

1. Makesurethe systemin EDIT mode.

2. Use PAGET, PAGEY key to move cursor to N31 block.

3. PressDEL key and the LCD display isas shownin Fig 6.7 (Block N4)

PGM-NO. 000 PGM-REF.
N1 XO0.YO0. Z0.
N220.
= N4 2z15.
M02
x| 0.000 |Y| 0.000 |z 0.000
| | |

Fig 6.7
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Delete a Program

Move the cursor to the program that you want to delete it in PRNO mode and press | beL.
The LCD display is shown asfig.6-8

PGM-NO. 000 PGM-REF.
0000

0001 EMPTY

= 0002 EMPTY

0003 EMPTY

0004 EMPTY

0005 EMPTY

0006 EMPTY

0007 EMPTY

0008 EMPTY

0009 EMPTY

DELETE 0002 (Y/N) ?

X | -0000.000 |Y| -0000.000 |Z -0000.000
READY-STOP

Fig 6.8

In the meantime, press Y | and clear the content of the 002 program. The key N
remains the same.
If you want to delete all programs- 0~999, follow the procedures below:
Enter MDI mode, and give G10 P2001 command.

Then all the content of the program are cleared immediately.

Note: After completing the procedure, all the program datain memory will be vanished.
Therefore, do not use this program if it is not necessary.

6.4  Program Edit by TEACH mode

Occasionally during program editing, it's difficult to obtain the X or Y coordinate. One
easy way to solve this problem isto use the TEACH function in HUST H4X controller.
When the system isin TEACH mode, you can use MPG hand-wheel to move the tool to
the desired |ocation.

INPUT

Then press key to transfer the coordinates to the program. TEACH function is
similar with EDIT except that you use MPG hand-wheel to find the coordinatesin
TEACH mode. Therefore, al the keys used in EDIT mode as discussed in last section
are also used for editing program in TEACH mode.

When use TEACH function for alarge and long work-piece, it's more convenient to
make a hand-carry type TEACH box that contains a MPG hand-wheel, |[NEW| | o |,

LINE
and |\ pr| Keys.

(Please refer to Chapter 6 of HUST H4X Connecting Manual)

INPUT

Note that every time the key is pressed, the current tool coordinate will be
transferred into the program when in TEACH mode. If TEACH function will be

6-7
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required for part of your program, it’s advisable to do your entire programin TEACH
mode to avoid confusions or mistakes. Followings are steps to edit (or revise) a program

in TEACH mode.
1. Press 1%: key twicein 0.5 seconds to get in TEACH mode.
2. Enter relevant commandsinboth [NSY| and  [ineut| keys.

INPUT

3. Use MPG hand wheel to move to the desired location and press key.
Use CURSORT, CURSORI key to select X-axis for input. Use MPG hand-wheel to
move tool to the desired X-axis location. Then press INPUT key. Repeat this step
for Y-axisif desired. Use PAGE to display the current tool coordinate on LCD
screen.

4. Repeat Steps 2~3 to complete the whole program. Finish the program with M02,
M30 or M99 function.

EX: GO01 X100.000 ( 100.000 use MPG hand-wheel input coordinate )
MO02

1. Enter Teach mode

1 NEW

2. Enter G 0 LINE

3. Movethetool to the location 100.000 coordinate by using MPG hand-wheel and
press the NPUT key.

4. Enter |M || O[] 2 || Uie

6.5 Rulesfor Numerical I nput

Numerical input has two formats such as integer and decimal with a maximum of 7
digits. If you input the numbers in accordance with the format required by the controller,
the number will be entered correctly. You cannot enter a decimal point for a number that
requires an integer format. So, the only occasion that may cause error input is the one
that you enter an integer for adecimal format. Described more in detail below.

The HUST H4X controller can be fitted in different needs. Within the decimal format of
PLC, the power on setting will always remain the same once you have set the format. If
you want to reset the format, you must change it in PLC (See HUST H4X connecting
manual).

The HUST H4X controller has 3/4 (with 4 decimal points), 4/3(with 3 decimal points),
5/2(with 2 decimal points) and 6/1(with one decimal point) formats. If you use 4/3
format, which means that you can only use 4 integer digits and 3 decimal points at most.
If you use more than 4 integer digits, the format will temporarily change to 7/0. After
processing inward, it will be added 3 more decimal points.

6-8
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The decimal input such as X, Y, I, Jis left blank, the content of the controller will
automatically move back to the decimal points of last format with dot at front. The table
below shows the decimal numbers recognized by the controller after internal process for

some integer inputs.
Input 3/4 Format 4/3 Format 5/2 Format 6/1 Format
X2 X0.0002 mm X0.002 mm X0.02 mm X0.2 mm
Y 250 Y 0.0250 mm Y 0.250 mm Y 2.50 mm Y 25.0 mm
235 Z0.0035mm Z0.035mm Z0.35mm Z3.5mm
U2500 | U0.2500 mm U2.500 mm U25.00 mm U250.0 mm
V25. V25.0000 mm | V25.000 mm V25.00 mm V25.0 mm
W125. | V125.0000mm | W125.000mm | W125.00mm W125.0mm
F300 | F300 mm/min | F300 mm/min | F300 mm/min | F300 mm/min

The numerical formats for the function codes used in HUST H3X system are listed
below. To avoid any potential error, please use the specified format as follow when key
in data. The number "0" after decimal point can be omitted.

G M, N, S-code, G65 Variable Integer input
X,Y,Z,U,V,W, |, Jcode Decimal input
F-code Integer input

Note: TO avoid the confusion, apart from integer inputs such G M, N, S, the rest of the
inputs should be entered by decimal points. The number "0" after decimal point can be
omitted.

6.6  Noteson Program Edit

Program Block Number

1. Block number N can be omitted, but it's better to have it for the convenience of
program inspection later.

2. Block number N is recognized by the editing order not by the block sequence or its
value. The numbers by the letter N are merely symbols. For instance, inserting block
N35 in Block N30. It will become the following result.

Program 1

N10GO X0YO......... first block
N20G4 X1 .......... second block
N30 U480 V-480 ....... third block
N35U20V-20.......... fourth block
NAOG4 X1.............. fifth block
NSOM9O..........eeeeee sixth block

If block N35 is changed to block N350, the arrangement of program execution remains
the same.



HUST H4X Controller

3. Block number is recognized by the number of characters, not by its value. Therefore,
N10, NO10, N0010 are three different block number.

Program Block

1. Do not use two G-codes in the same block. If more than one G-code existsin a
block, only the last one is effective.

2. Do not repeat any position code in the same block. The position codesare X, Y, Z, U,
V, W, Jand R.

3. If you specify absolute coordinate and incremental coordinate for the same axisin a
block, only the incremental coordinate will be executed.

Example: G1 X100. U5S0. -~ U50 will be executed.

4. Do not exceed 64 bytes of datainput for a single block. Otherwise, the CNC
controller will show an error message Err-18 at the bottom of the screen.
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The FEHOLD key must be installed by users and processed through PLC. (C000=1)
When FEHOLD key is pressed during AUTO mode operation, the program execution
will be put on HOLD unless you cancel it. User can use this function to inspect program
or work-piece in the middle of execution.

Execution steps:

1. Theprogramisin AUTO execution mode.
2. PressFEHOLD key, the program execution will be put on HOLD.

cycst

3. Press key, the program execution will resume from the point where the
program was stopped in step 2.

8.6  Option-Stop (OPST)

The Option-Stop key must be installed by users and processed through PLC. (C026=1)
Thisfunction isvalid only when M1 command code is present in the program. When
OPST function is enabled, the program execution will stop at the block with M1
command. When the CY CST key is pressed again, the program execution will resume
from the M1 block.

Execution steps:

1. Enter M1 code in the program where you want the program execution to stop.
2. Press OPST key to enable the option stop function.

AUTO

3. Press [wor| and |77 key to execute the program.
4. When the execution runs into M1 block, the execution stops.
5. Press || key toresume program execution.

Note that if the OPST function is NOT enabled, the execution will ignore and skip the
M1 block and continue executing the next block.

Example:

N10 GO X20.000 Y 0.000

N20 G1 V-20.000 F200.

N3OM1I L If OPST function is enabled, the execution will stop at this
block. Press CY CST key will resume execution from N40

N40 G1 X30.000 F300.

N50 GO X50.000 Y 0.000

M60 M2

8.7 Skip Function, SKIP

The SKIP key must be installed by users and processed through PLC. (C027=1) When
SKIP function isin effect, the program execution will ignore and skip the block
containing the "/1" code and continue execution from the next block. Otherwise, the
block with "/1" code will be executed as a normal block.
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Execution steps:

1. Addthe"/1" codein the program block to be skipped.
2. Press SKIP key to enable the skip function.

AUTO

3. Press |[wor| and |7"| key to execute the program.
4. The execution will skip the block containing the "/1" code and continue execution
from the next block.

Example:

N10 GO X20. YO.

N20 G1 V-20. F200.

N30 X25.v-5./2 ... If the SKIP function is enabled, execution will skip this
block and continue from the next block, N40.

N40 G1 X30. F300.

N50 GO X50. YO.

N60 M2

8.8 Program DRYRUN

The DRYRUN key must be installed by users and processed through PLC. (C015=1)
DRYRUN function is used to test a program with GOO high speed and it can be
activated anytime during program execution. If DRYRUN key is pressed during
program execution, the controller will finish the current block with current feed-rate.
After that, it will ignore all programmed feed-rates (F-values) and execute at GOO high
speed until the program end. When DRY RUN function is canceled, the controller will
return to the programmed F-speed at the end of the current block. Before activating this
function, be sure that there is no any obstruction along the tool path in order to avoiding
any potential damages to the equipment.

ON

OFF
Auto mode ON ON

OFF : Y OFF

Dry-run C015

FF
Cycle start °

GO SPEED

CUTTING ™, "
SPEED

Motion 0

» CUTTING
feed rate | CUTTING SPEED " | DRYRUN SP‘EED | SPEED | DRYRUN SPEED
Execl;JItlork1 / 1\ 2 \/ N 2V 5 \/ 6 \
odl

Fig 8-9 DRY RUN Function Timing Relation

89  MPG Hand-whedl Testing

In addition to the DRYRUN function for program testing, HUST H4X controller aso
provides another testing function by a MPG hand-wheel.
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1. The advantage of the MPG testing is that user can do actual cutting using a MPG
hand-wheel speed. Any errors in the program can be detected and the product
inspected before making mass production. And it can avoid the machine crash.

2. MPG test must be done in AUTO mode, i.e. the Register R100=1 in PLC. The MPG
Test key must be installed by users and processed through PLC, i.e. C056=1 in PLC
to turn on the test function. During testing, the feed-rate by MPG hand-wheel is
determined from the MFO% switch. Please refer to "Connecting Manual” for details.

M PG testing function steps:

Use PRNO function to select the program for MPG test.

Press MPG Test key (C056=1) to enable MPG testing function.

Select the feed-rate (MFO% switch)

Press AUTO and CYCST.

Rotate MPG to start testing. When you stop MPG, the testing also stops. Y ou can
control the test speed by controlling the rotating speed of MPG.

If you cancel the MPG testing mode, the controller will execute the program with the
normal feed-rate.

agrwdndE

IS

8.10 Program Re-start, RE-STA

e Programrestart —Casel

The program restart function alows the user to restart the execution from where the
program was interrupted. User must know the exact location of program interruption
when applying the RE-STA function. Its function key must be installed externally and
processed by CO11 bit in the PLC. When C011=1, RE-STA function is enabled.

Execution steps:

1. Press =1 key and use MPG (JOG function) to move the tool away from the
work-piece. If the interruption is due to EM-stop or servo error (Error 2), execute
"HOME" prior to pressing RESET.

2. Press RE-STA key (1023) to enable the restart function.

For exampleif you use 1023=1 in PLC, the bit C011=1 as shown below:

N C )
1023 co11

w

PressAUTO key.
4. Use PageT, or Pagel key to move the cursor to the block where the program was
interrupted.

5. Press || to start the RE-STA function. The restart function will be automatically
cleared when program execution comes to M02 or M30 block.

Notes: During RE-STA execution, the M-, T-, S-code in the program before the
interrupted block will be executed again.
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Example: Program 2 (Fig 8-8)

Work origin at X=-150.0, Z=-250.0.
Execute "HOME" to move the tool to the machine origin.

N10 S200
N20 GO X50. Y 100.
N30 G1 V-20. F200.

N40 X60.V-20. ... program was interrupted at this block, restart from here.
N50 V-20.000
N60 X80. V-20.
N70 GO X250. Y 150.
N80 M2
Y

N30

Fig 8-10 Program Restart (RE-STA)

(1) AstheFig 8-10, let the CO11 = 1.

AUTO|

(2) Pressthe [wor] key, then CY CST.
(3) The controller will calculate the range from N10 to N30, then move the tool to

the end of N30 and continue the program execution from there.

e Programrestart —Case?2

Suppose that you are executing program “A”. For some reason you want to temporarily
stop the current execution and switch to program “B”. After you have finished job with
program “B”, you can use C012 and C013 in PLC to return to program “A” and
continue execution from where it was stopped. The steps to achieve this operation are as

follows.

1. Stop execution of program “A” and make C012=1 which would cause controller to
store the block number where it was stopped.

2. Switch to program “B” and execute program.

3. When finished with program “B”, use PRNO key or process through PLC to return to
program “A”.

SRS o

Press

cycst

Use C013=1 to cause controller to read the stored block number in step 1.
Use C011=1 to activate Re-start function.

to start execution from where program “A” was interrupted.
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8.11 Round Corner Non-stop Operation

When executing two program blocks with the tool going in the different direction, the
intersection normally forms a sharp angle and the motor will go through deceleration
and acceleration. With this operating condition, some machine such as glue machine,
flame or laser machine can not obtain a satisfactory result. To overcome this problem,
HUST controller provides around corner non-stop operation.

There is no function key available on the HUST keyboard. However, customer can use
the input point to enable the bit C036=1 in the PLC. When C036=1, the round corner
non-stop operation is enabled and the cutting goes through the arc SE asin Fig 8-9. The
distance d (SP = PE) can be calculated from the equation below:

d=0.5* feed-rate, F * acceleration/deceleration time

Block 1

\\ Block 2

P E

“a o

Fig 8-11 Round Corner Operation

Example: F =500. mm/min. Time for acceleration/Deceleration = 300 ms
d = 0.5* 500/60 * 300/1000 = 1.25 mm
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9 PC ON-LINE OPERATION - RS232C

Through TAPE function, HUST H4 can do the following PC (personal computer) on-
line operations via RS232C interface. Through MDI mode, you can execute G10
function as shown in Table 9-1 as well as burn the transmitted program, MCM
parameters, PLC simulation program, LCD screen display data, and system data into
Flash-ROM in the controller.

Transfer part program from PC (personal computer) to CNC controller.
Transfer a part program from CNC controller to PC.

Transfer MCM data from PC to CNC controller.

Transfer MCM data from CNC controller to PC.

Transfer data variables from PC to CNC controller.

Transfer data variables from CNC controller to PC.

Transfer PLC ladder program from PC to CNC controller and test the ladder
program.

8. Transfer LCD screen display datafrom PC to CNC controller.

9. Transfer self-designed data from PC to CNC controller.

10. Transfer system data from PC to CNC controller.

11. Transfer filled tables from PC to CNC controller.

12. Transferring while executing the program from PC.

NogkrwdrE

Items 1~ 11 can be done from PC side when the controller is under power-on mode but
NOT in TAPE mode.

Table 9-1 Online Operation with G10 Function through RS232C Interface

G10 P510 L4800 Set the baud rate for RS232 interface at 4800 bps

G10 P510 L9600 Set the baud rate for RS232 interface at 9600 bps

G10 P510 L 19200 Set the baud rate for RS232 interface at 19200 bps

G10 P510 L 38400 Set the baud rate for RS232 interface at 38400 bps

G10 P600 L01 Burn the externally transmitted program into Flash-ROM

G10 P600 L02 Burn the externally transmitted MCM parameters into Flash-ROM
G10 P600 L03 Burn the externally transmitted ladder program into Flash-ROM

G10 P600 L04 Burn the externally transmitted LCD screen display datainto Flash-ROM
G210 P600 L 05 Burn the externally transmitted controller system datainto Flash-ROM
G10 P2100 L oad the part program from Flash-ROM to memory

G210 P1000 (note) L oad the MCM parameters from Flash-ROM to memory

Note that MCM data of FLASHROM are the standard settings. The users can execute
G10 P600 L02 to save the adjusted settings by burning to FLASHROM memory. If the
users want to reverse the former saved settings, simply load the data by executing G10
P1000 from FLAHROM memory.
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Program Transfer from PC to CNC Controller

Format for program transfer:

%

ocooxr L Program number
N10 GO X0. YO0. 20
N20 G1 X50. Y50. 245

N30 U30. V-30. W15 Program content
N40 GO X0. YO0. Z0
N50 M2
%
Notes:
1. The program must start and end with a symbol of “%".
2. Program number range = 000~999

3.

4.

One line contains one program block only. Do NOT write multiple program block on
the sameline as “N10 GO. Y0. N20 G1 X10. Y10. N30 GO X0. YO. N40 M2".

If program number (Oxxx) is NOT specified while transferring from PC to CNC, it’ll
write over the current program in the controller. If the program number is specified,
the program will write over the corresponding program in the memory.

9.1 Program Transfer From PC To CNC Controller :

NP

The controller is stand-by when S080 =0

On PC side, make sure the transmission is ready to transmit.

Baud Rate should be correct when you execute HCON.exe (See section 10, Chapter

9). After entering Data Transmission Mode (FileSvc),

(1) Select” Send FileToCNC : TYPE >>>"

(2) Select” 1.CNC”

(3) Press” Open File” to select the processed program file for transmission.

(4) After the confirmation of file, press “ Send Out ”. PC will download the data
automatically.

Note:
When the program is in execution (S080=1), you must stop for S080 turning “0” to re-
operate the step 4.
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X: 0,000 A: 0,000 Hcode#0 (0010-0302
Y: 0,000 B: 0,000 RxD_Rate Cps=2596
Z: 0,000 C: 0,000 2002-0503 09:49:37
Monitor —
D \hd03\hd03-prg.ncd @® Cordinate
,[000001] % O PsCounter
:[000002] 001 (PER-PROGRAM) O FollowEr
:[000003] GO8 YO -
[000004] GO1 X#101 Z#103 F#100
:[000005] M30
:[000006] 00998 (END-PROGRAM)
:[000007] GO1 X360. Z#113 F#10775 __V U
;[000008] MO1 aruser
To0000e s
1o0000] %
- Operate [ McmData |
® SendFiletoCNC  TYPE>>> [0:CN&>> [w]| >>POpenFile] [ SendOut o w2Flash]|| [ Motion |
O Recv FilefmCNC TYPE>>>|O:CNG>>|V| >:|>>Recvln | | SaveFile |D (GED) | | FileSvc |
| 0% | Remote
— =
[KeyIn]f; .- Wait ACK => Time Out ...: | | [ MDIgo |[ Reset | [ DSRCTS |
Ve e e— — ‘\—
\
Can not load program during this message shown.
Figo-1.

Note: If the transmission program has numbers, it will be stored as the same numbers as
in CNC after transmitting, otherwise, it will be replaced by its current program.

The processed program such as data upload and download will be saved in the memory.
It can be still preserved by the batteries when the power of the controller is off. To
secure its longevity of the saved files, you need to use MDI command (G10 P600 L01)
to burn the upload program into Flashrom. After entering the command, press MDIgo.
Seefig.9-2

| 100% |

[ Keyin| [G10 P600 L1 | [ MDIgo |[ ReSet | [DSRCTS]

Fig9-2.

9.2  Program Transfer from CNC Controller to PC

1. WhenS080is“ 0", the controller is stand-by.
2. On PC side, make sure the transmission is ready to transmit.
Baud Rate should be correct when you execute HCON.exe (See section 10, Chapter
9). After entering Data Transmission Mode ( )
(1) Seect” Recv FilefmCNC: TYPE >>>"
(2) Select” 0:CNC” to read the current program in the controller.
Select “ 1:CNC_ALL” to read the full program in the controller.

(3) Press* "

(4) After the confirmation of the file content, press "
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Note:
When the program is in execution (S080=1), you must stop for S080 turning “0” to re-
operate the step 3 & 4.

Format for MCM Data Transfer:

%

09002 Program number 9002 designated for MCM data
0000000 MCM #1
0000000 MCM #2
0000000 MCM #3
0000000 MCM #4
%
Notes:

1. The MCM data must start and end with a symbol of %.

2. Program number for MCM datais O9002.

3. No decimal point for MCM data transferred. The unit is 1/1000th of a second for
time and um for length or speed. One line for one MCM data only (7-digit).
For example, HOME speed on X-axis = 2500.00, it'll show 0250000 after
transferred. Software limit on Y-axis=-9999.999 cm, it’'ll show —9999999.

9.3 Transfer MCM Data from PC to Controller

=

The controller is stand-by when S080 =0

2. On PC side, make sure the transmission is ready to transmit.

Baud Rate should be correct when you execute HCON.exe (See section 10, Chapter

9). After entering Data Transmission Mode ( )

(1) Select” Send FileToCNC : TYPE >>>"

(2) Select* 1.CNC”

(3) Press® " to select the part program file for transmission.

(4) After the confirmation of file, press“ | Send Out | ”. PC will download the data
automatically.

Note:

When the program is in execution (S080=1), you must stop for S080 turning “0” to re-
operate the step 4.

To secureitslongevity of the saved files, you need to use MDI command (G10 P600
L02) to burn the upload program into Flashrom

94 Transfer MCM Data from Controller to PC

1. WhenS080is* 07, the controller is stand-by.
2. On PC side, make sure the transmission is ready to transmit.
Baud Rate should be correct when you execute HCON.exe (See section 10, Chapter
9). After entering Data Transmission Mode ( )
(1) Select” Recv Filefm CNC: TYPE >>>"
(2) Select* 22MCM”
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(3) Press* "
(4) After the confirmation of the file content, press "
Note:
When the program is in execution (S080=1), you must stop for S080 turning “0” to re-
operate the step 3 & 4.

95 Transfer Data Variable from PC to controller

Except the change of the Step 2 (Change “22MCM” to “9: Var”), the rest of the
procedures are as same as the MCM transferring.

9.6 Transfer Data Variablefrom CNC to PC

There are some varieties to be made in the Step 2, the rest of the procedures are similar
to the MCM transferring.

Change“2:MCM” to “9: Var-099” (Read the total numbers of the variables)

or A:Var-199
or B:Var-299

or Q:Var-8999
or R:Var-9999

9.7 Transfer PLC Ladder from PC to CNC

Except the change of the Step 2 (Change “2:MCM” to “3:PIc”), the rest of the
procedures are as same as the MCM transferring.

Note:

After down loading the PLC data, you need to use MDI command (G10 P600 L3) to
burn the data into Flashrom. Otherwise, the data will be lost after restarting the
controller.

9.8 Transfer LCD Screen Display Data from PC to CNC

Except the change of the Step 2 (Change “2:MCM” to “4:CRT"), the rest of the
procedures are as same as the MCM transferring.

Note:
Y ou must always burn the datainto Flashrom after downloading by using MDI
command.

9.9 Transfer Controller System Data from PC to CNC

Except the change of the Step 2 (Change “2:MCM” to “5:SYS"), the rest of the
procedures are as same as the MCM transferring.
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Note:

After downloading the data from the screen, you must use MDI( G10 P600 L5) burn
command. The datawill be automatically saved in Flashrom. Otherwise, the data will
be erased after restarting the controller.

9.10 Transfer Self-designed keysfrom PC to CNC

Except the change of the Step 2 (Change “2:MCM” to “6:KEY"), the rest of the
procedures are as same as the MCM transferring.

Note: Y ou must always burn the data into Flashrom after downloading by using MDI
command.

9.11 Transfer function tablesfrom PC to CNC controller

Except the change of the Step 2 (Change “2:MCM” to “8:PIN”), the rest of the
procedures are as same as the MCM transferring.

Note: Y ou must always burn the data into Flashrom after downloading by using MDI
command.

9.12 Transferring while executing the program from PC

1. On HUST H4X controller side, pressthe key “ Reset ”.

PGM-NO. 000 PGM-REF.

PROGRAM  -0000.000 0000 GO0 MPO 100%
Coordinate -0000.000 0000 GO01 MPO 100%

-0000.000 0000 SSO 100%
MACHINE -0000.000 M 0000
Coordinate -0000.000 T 0000
-0000.000 S 0000

»
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2. Execute ZDNC.exe.

altl =]
. N Clos= ||  Fuleferrice | fpein | Faswtloc | i WE
w=[ ZolaEz, 2003 Je==
Indization
AN [0 civar:\WockPathiFiloYane Bxt [ ]
Y | o | —
TR | o | —
TR | E | I
rOperation
" TH4 File to CHC ¥|  penfile ]| igns | LI N
& 40> Current JobFile =]  sPilelame| sRecviz | [Break) |
| | Stasdly

3. If the ZDNC connectionisworking, DSR and CTS will
highlight in red. If it is not so, please check config if the connection
setting is correct. Those steps are mentioned below:

(1). Start the hidden function of [Config] which liesin [DSR]. Press right key of
mouse to exchange the [EnAble_ConfigSetUp] <==> [DisAble_ConfigSetUp] .

(2). Press[option] to go in setting page

. =100 x|
FileService | (2 T s |

Leck 172.72.22.1

Option | FResetCoc |

-Eﬂ‘Pﬂ.ll.

& Coml © Comd ¢ Comd ¢ Comd  Comnd © Copd  ComT  Cowdl
BandBate

CogaEn r THO C S0 O 4ai0 © 10300 C 2800 & =400 © 5Te0n
rParity

 Noma © Odd & Even ¢ MHark 1 Space
[ Databat HandShak | Reseitne

& Thies © 8B1t= r Rrefee & JonOdf |-!‘Inu.u & huto
rEtopBit ~Frotocol

IRt ZBits ~ anl2 & @0|5
F i.'-l:.'H.'.Il.llJ

dnr=lCH & DisConzact |

Ths Port Coml be Enable [Pont: iHEAME

| ZoDoEz 2003 4
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(3).

(4).

(5).

(6).

).

8).

(9).

Set in order: ComPort, BaudRate, ParityBit, DataBit, StopBit =>Default
Com1,38400,Even,7DataBits,2StopBits

The HandShak is according to Hust_Cnc principles recommended to choose
[XonOff]. Part of model may be chosen [RTS/CTS].

Protocol is set by 9015 for conforming. Except to connect early model.

ResetCnc is used to accommodate different types of PLC. It has two options
that when starting the connection function, is can send the ResetCnc command
automatically or send manually by operator.

Confirming function lies in [DSR]. Press the right key of mouse
[EnAble_ConfigSetUp] to skip out MCM setting page.

After [UpdateDCB] setting finished, remember to store the parameters. Or it
will still be the default value when resetting.

After pressing [DisConnect] , you can do some modification . When it is done,
press [ Connect]

4. As picture below, select TX=> Jobfile vs DncExec. Then presq OpenFile]
which liesin right-underside to select the cutting route. After deciding
the cutting program, press the SendOut key. PC will start to transmit the
program. And the controller will start receiving data and executing

program.
Jicless | PileServics | e 11
[edication
EPTTE [[oiven: WorkPath'\FilaFam= Bxt T
T | o | I
T | o1 | —
T | 0% | I
Upsration :
« 11 RO S]  tosafils | cooint | _(caoot] |
) =] sFiletame| shecvin | [Break] |
M 0Z:53:51 StamdBy £
NOTE:

1. The Master/Slave mode must be set in Non-pause mode.
2. R127=8, R128=32(Recommended )
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9 PC On-line Operation

Program Display:
~ CommPort - DataBits
®Coml (QOCom2 (QOCom3 (OCom4 (OComs QO 7Bits @® 8Bits
- BaudRate - StopBits
@® 9600 019200 (O38400 O57600 (O115200 ® 1Bits QO 2Bits
- Parity Check - Manual
®None  QOdd OEven  OMak O Space @© Default - O Modify
- Select Cnc (Path)
| D:\HCON\HO3X V]
Link to Cnc
Fig 9-4
Note:

Baud rate must be kept the same like the MCM# 168 setting in the controller from
CommPort Rs232 connectors.

Parity Check with H4 stays permanently as  Even
Data Bit with H4 stays permanently as

7 Bits

Stop Bit with H4 stays permanently 2 Bits.

When the connection between the computer and the controller stays stable, DSR and
CTSwill display the color red reversed.
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XEXXXX XXX ACXXXX, XXX Hcode#0  XXXX-XXXX
Y I XXXX, XXX B:XXXX, XXX RxD_Rate Cps=0570
ZIXXXX, XXX CIXXXX XXX yyyy-mmdd 09:49:37
Monitor ——
1000 000 001 002 003 004 005 006 007 008 009 010 011 012 013 014 015 ® Cordnae
1016 016 017 018 019 020 021 022 023 024 025 026 027 028 029 030 031 O PsCounter
1032 032 033 034 035 036 037 038 039 040 041 042 043 044 045 046 047 ColorOff | | 5 Faower
1048 048 049 050 051 052 053 054 055 056 057 058 059 060 061 062 063 :
PIcRit
1064 064 065 066 067 068 069 070 071 072 073 074 075 076 077 078 079
1080 080 081 082 083 084 085 086 087 083 089 090 091 092 093 094 095 _
1096 096 097 098 099 100 101 102 103 104 105 106 107 108 109 110 111 Vaus |
1112 112 113 114 115 116 117 118 119 120 121 122 123 124 125 126 127 CBi
|i, VarSys
1128 128 129 130 131 132 133 134 135 136 137 138 139 140 141 142 143 .
1144 144 145 146 147 148 149 150 151 152 153 154 155 156 157 158 159 | SBit |
1160 160 161 162 163 164 165 166 167 168 169 170 171 172 173 174 175
1176 176 177 178 179 180 181 182 183 184 185 186 187 188 189 190 191 AT956 =
1192 192 193 194 195 196 197 198 199 200 201 202 203 204 205 206 207
1208 208 209 210 211 212 213 214 215 216 217 218 219 220 221 222 223 A+512 FileSvc
1224 224 225 226 227 228 229 230 231 232 233 234 235 236 237 238 239 [A+768 | [ Remote |
1240 240 241 242 243 244 245 246 247 248 249 250 251 252 253 254 255
ose
[ Gl ],
[Keyin] | | [ MDIgo |[ ReSet_l| DSRCTS|J|
///
When communication is hormal, DSR CTS will be high light as red color.

Fig 9-5

Key Descriptions
PlcBit . Signal 1/O/CIS/A status display

VarUser Variables 0~9999 display
Var Sys Variables 10000~ 13999 display
Cnclnfo Particular variables system 10900~10999 display

McmData : MCM parameters display

Motion Preserved

FileSvc Data Transmission ( * Note 1)

MDIgo Enter Single Bock command in the message box and press the key.
ReSet . Reset the controller

* Note : The functions of File Svcisasfollows:
Send Fileto CNC.......... Transfer PC to CNC
Recv Filefm CNC......... Read datafrom CNC
Recv Filefm CNC:TTYPE>> 0 : CNC PC read the main program.
1 : CNC_ALL PCread thefull program.
2 : MCM PC read the parameters.
9 : Var-0099 PC read MCM#0~99
A : Var-0199 PC read MCM# 0~199

On PC side, select datain CNC and press“ Recv In”, PC will start reading the data and
storing them in memories temporarily. Press* Save File” and enter the file’'s name. The
action is complete.

Send Fileto CNC: TYPE>> 0 : CNC PC transfer the part program to CNC.
1 : CNC PC transfer the part program to CNC.
2 : MCM PC transfer the parameter to CNC.
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: PLCPCtransfer PLC to CNC.

: CRT PC transfer self-editing screen to CNC.
. SYSPC transfer main system to CNC.

. KEY PC transfer self-editing keysto CNC.

: MOT (Used by HUST-HG6 Only)

~No olbhWw

After selecting the items, press“ " enter the desired file's name; wait for
PC to complete the reading and store in the memories; press " theactionis
complete. |V | W2Fl ash shows that the data has been automatically burnt into Flash-
Rom after being sent out.
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9.14 RS232C Connection

A proper connection between PC and HUST controller is shown in Fig 9-6. Please refer
to Connecting Manual for more information. When making connection, please be aware
of the followings:

1. The connecting cable should not exceed 15 meters to minimize the potential noise
interference. The voltage at the PC interface should be in the range of 10~15 volts.

2. Avoid working in an environment where is under the direct noise interference from
the machines such as EDM, electric welder, etc. Do not use the same power outlet as
for EDM and electric welder. Twisting the cable may help in noise reduction.

O=HEEEHEL
aoood Q)
00oooee
Oo0O00Ge @——_@
= ID%O%
EEENOC

3 ole o

HUST CNC P7 PC COM2

DBILM DB25LF
CONNECTOR CONNECTOR
HUST CNC P7 PC COM1
i ~ 2
3 RXD
DBIOLM ‘b | DBOLF
CONNECTOR s | CONNECTOR
Z; RTS
Y CTS

Fig 9-6 RS232 Connection
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10 ERROR MESSAGES

When an error occurs during operation, HUST controller will be stopped and an error
message displayed on the bottom of LCD screen as shown in Fig 10.1. This chapter
explains the error messages and the method to correct them.

PGM-NO. 000 PGM-REF.

PROGRAM. -0000.000-0000 GO0 MFO 0000 %

Coordinate -0000.000-0000 GO1 MFO 0000 %
-0000.000-0000 SSO 0000 %

MACHINE. -0000.000 M 0000

Coordinate -0000.000 T 0000
-0000.000 S 0000

X Y z |X&Y&Zi

Fig 10-1 Error Message Display

ERROR-01 MCM Data Error or Battery Fail
Message: MCM parameter setting isincorrect or the backup battery has failed.

Recommended Remedy:

1. Check if MCM parameter setting data are correct. Or, execute G10 P1000 in MDI
mode to clear all parameters and reenter new data.

2. If the controller has not been turned on for months, the data in the memory will be
lost. The controller will show “BT1” message. In this case, change the battery.

ERROR-02 Servo Alarm or Return “Home” again

Message:

Servo position control (servo feedback) error. Possible causes are:

1. The voltage command from the controller istoo fast for the motor to response.
2. The controller does not receive any feedback signal from the servo motor.

Recommended Remedy:

1. Check if thefeed-rate "F" in the part program istoo fast.

2. Check if the resolution settings of MCM parameters are correct. (MCM #118~#125)

3. Check if the worktable being overloaded, or any obstruction in the motor. Also
check the servo system including the connections.

ERROR-03 Counter Limit

Message: The number in the Counter for counting M02, M 30, and M99 exceeds the one
specified by MCM #92.

10-1



HUST H3X Controller

Recommended Remedy:

1. Clear the number in the Counter or adjust the number in MCM #169 to alarger one.
Press RESET key.

2. Under Auto or MDI mode, execute “G10 P201” to clear MCM #170, then press
RESET key.

ERROR-04 G60 Missing Repeat No. (LA)

Message: The repetition command code (L) is missing or the G60 function is not being
applied under G54 coordinate system.

Recommended Remedy:
Check and revise the missing code (L) in G60 block and the coordinate system.

ERROR-08 Exceeds 64 Characters for One Block
Message: Exceeds 64 Charactersin one program block.

Recommended Remedy:
Check the program block and make sure each single block of program isless than 64
characters.

ERROR-10 RS232 Error.
Message: RS232 communication error.

Recommended Remedy:
1. Check the baud ratein MCM #168 if compatible with the one in PC.
2. Check the communication cable connection from PC to CNC controller.

ERROR-11 Program Memory Error

Message: Error in program memory due possibly from lack of charge in battery or
memory being overloaded.

Recommended Remedy:

1. Execute G10 P2001 in MDI modeto clear al programs.

2. Check battery for memory chip. If the controller has not been turned on for months,
the datain the memory will be lost. The controller will show “BT1 or BT2”
message. In this case, change the battery.

ERROR-13 Error G-code Command
Message: Error in G-code function that is not acceptable by HUST H4 system.

Recommended Remedy:
Check the program for the G-code that is not acceptable by HUST H4 controller.

ERROR-14 X/Y/Z-axis Over-travel.

Message: The cutting tool traveled beyond the hardware limit in the X/Y/Z-axis.

10-2
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Recommended Remedy:
Use MPG hand-wheel (or by hand) to manually move the tool in the X-axis within the
operating range (or inside the hardware limit switch).

ERROR-15 X/Y/Z HOME GRID

Message: When servo motor searching the GRID signal, the distance exceeds the setting
range

Recommended Remedy::
1. Check if the settings of MCM#216~#219 larger than the distance servo

motor turning one round
EX
The distance of X-axis servo motor turning one round = 5.000 mm
then MCM 216 = 5.200
2. Check CPU connection.

ERROR-16 Z-axis Over-travel.

Message: The cutting tool traveled beyond the hardware limit in the Z-axis.
Recommended Remedy:

Use MPG hand-wheel (or by hand) to manually move the tool in the Z-axis within the
operating range (or inside the hardware limit switch).

ERROR-18 End of File Not Found
Message: Error in the program ending.

Recommended Remedy:
1. Check the ending statement of the program, such as M02 and M 30.

ERROR-20 Software Over-travel

Message: The cutting tool has traveled beyond the bounding limit as set by the software.
Recommended Remedy:

Check the program or revise the settingsin MCM #171~#174 , #177~#180 for software
travel limit.

ERROR-22 Em-Stop, Home Again

Message: Controller isin emergency stop state.

Recommended Remedy:

Resolve the cause for emergency stop. Restore Emergency-STOP button and press

RESET.

ERROR-24 M98 Exceed 8 Level.
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Message: The sub-program calls exceed 8 levels.

Recommended Remedy:
Revise the part program and make sure the sub-program call does not exceed 8 levels.

ERROR-25 Wrong Circle Format or Data Error

Message: The circular cutting command (G02, G0O3) or the command format in error.

Recommended Remedy:
Check the part program and recal cul ate the coordinate of the center of the arc/circle.

ERROR-30.1 BATT.LOW

Message: The battery (BT1) for data storage is out of charge or service.

Recommended Remedy:
Replace the battery BT1.

ERROR-31 NonePLC
Message: Thereisno PLC ladder program in the memory.

Recommended Remedy:
Check if thereis any PLC simulation program in FLASH-ROM and check if it isbeing
properly installed. (EVN, ODD location)

ERROR-35 RS232C Program NO. Error
Message: Program number error in the downloaded program.

Recommended Remedy:
Check the program number.

ERROR-36 Execution Mode Error
Message: Execution mode selection in error.

Recommended Remedy:
Check the execution selected if correct.

ERROR-37 NC Alarm
Message: Thereisamechanical problem from the machine tool side.

Recommended Remedy:
Check the machine tool for proper operation. Correct the problem and press RESET.

ERROR-50~99

Message: Error in user defined error message by G65 Macro.
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Recommended Remedy:
Check if G65 function is properly applied. If not, have the problem corrected.
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11 Appendix A

111 Selection of Servo Motor with Compatible Moment of Inertia

According to manufacturer’s general catalogue for servo motor, the maximum load that
a servo motor can carry is about 10 times of its moment of inertia. Mathematically, it
can be expressed as (10 * J, > J).

Ju = Moment of Inertiafor Servo Motor (Obtainable from manufacturer’ s brochure)
J = Moment of Inertiafor load. (See next section for calculation).

However, 10 times of its moment of inertia is too heavy and the operation is very
sluggish. Therefore, it'snormally set at 5timesas (5* Jy > J).

11.1.1 Calculation of Moment of Inertiafor Load

1. Moment of Inertiafor Cylindrical L oad

Fig 11-1isatypica setup with cylindrical load. The moment of inertia for the gears “A
& B” and the cylindrical load “C” can be calculated by the general equation as follow.

Jga, Jgb, or c=0.5* MR ? (in kg-cn?® or kg-m? x107%) (Eq 11-1)
Where: Jga, Jgb, Jc = Moment of inertiafor gear A, B or load C, respectively.

M = Massfor gear A, B or load C, respectively.
R = Radiusfor gear A, B or load C, respectively.

(c) ROLLER

Fig 11-1 Cylindrical Load

The equation to calculate the combined moment of inertia for cylindrical load including
gears A and B isasfollow.

_ (9o + Jo)

J = (GR)? + Jga, (inkg-cm?® or kg- m?x10™) (Eq11-2)

Where: GR = gear ratio = (Tooth number of gear B) / (Tooth number of gear A)
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2. Moment of I nertiafor Square Work Table

Fig 11-2 is a typical setup of a machine tool with work table. Again, the moment of
inertiafor the gears“A & B” and the ball-screw “C” can be calculated by equation 11-1
and the moment of inertiafor square work table “D” is by the following equation.

Jdd=M * (P/2r) * (in kg-cn? or kg-n? X107 (Eq 11-3)

Where: Jd = Moment of inertiafor work table D.
M = Mass for work table D.
P = Pitch length of ball-screw C.
n =3.1416

Fig 11-2 Moment of Inertiawith Work Table

The equation to calculate the combined moment of inertia for machine tool with square
table including gears A, B and ball-screw is as follow.

(Jgb + Jbc + Jtd)

J = (GR)?

+ Jga, (inkg-cm?®orkg-m?x10*)  (Eqll-4)

Where: Joc = Moment of inertiafor ball-screw C.
GR = gear ratio = (Tooth number of gear B) / (Tooth number of gear A)

Table 11-1 is a table of moment of inertia for square work table with various mass and

the pitch length for ball-screw. Tables 11-2 and 11-3 show the moment of inertia for
ball-screw with various sizes and weights.

11-2



11 Appendix A

11.2 Way to select the suitable Servo motor
Condi tMam. and Mi hoadoadi wgightdi usfeed rat e(

E X
How to sel ect tThhee wiemdsiimg -mechoirneof al umi
Critical condition
The external di athé0emmof aluminum foil

The di ameterd®dOfmmnner rounoeg 1

Wei ghd Kg

Max. rate26fm/ mi nding Ea
40 240

Cal cul ati on
Loading rotftafi M- i( mastsi)a R(r a !

Sd/x2% (21080 K@ratmr T nertia)

Because the |l oading rotatiomusnebéiasédot b
to reduce the inertia.

Mi nircumferencex r pm = Di st ance

Min. radizud = 20 mm

Min. circudnfe®®Bheel25266 mm

125.6xrpm = 20000 mm , rprm = 159. 159
Suppostede tgheaa 81 r(aMdtoori st urns 6 rounds; alum

1080 kg6 (cGe a’s BAt’Kgptmr inertia)

For the example of TELI serva amotforf E(LRI aaed
Ps The motors of TELI , MI TSU8B1 tSiHA. clan bear
Because it wi || not sRuoittoarb Ihen efWakri @lhaow sien d rhtei

inertia motor.
Middle inertia 92718KWKG@OoO®m rpm motor

7.82 K. =m39. 13Bglccwg3@mkKg. cm
159. 15 (Gremam) rati o ) =93955P2p mm 2000 rpm

Because the tension motor hneus2t tmarecsh owi trip m
best following speed.

Gear rati o 6, Mi ddl e i nertia 1 KW motor
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Table 11-1 Moment of Inertia for Square Work Table( . * . ™10
Work TableWeight ()

Pitch( mm) 50 1|00 1pO 20 2150 300 35
3 0./]114 0,228 O. 342 0. 456 O0.57/0 0.6814
4 0./203 0.,405 0.608 O0.81/1 1. 013 1. 216
5 0.,317 0,633 O. 950 1. 26/7 1. 583 1. 900
6 0./]456 0.)912 1. 368 1. 8214 2|. 280 2. 736
7 0./621 1[]241 1. 862 2|. 482 3. 103 3. 724
8 0.,811 1/]621 2. 432 3. 242 4. 053 4. 863
9 1,026 2,052 3. 078 4. 104 5. 1219 6. 155
10 1. 26|7 2|. 53|3 3.800 b.0p6 H6.3B3 7.599
11 1. 53|12 3|. 06|5 1. 507 6. 18B0 vY.6p2 9.195
12 1. 82|14 3|. 6 4|8 b. 471 . 2Pp5 9. 1L9 10. 914
13 2(. 14|10 4|. 28|1 5. 421 8.5p2 10. 102 12. 8¢
14 2. 48|12 4]|. 9 6|5 7. 447 9. 9P9 12.412 14. 8¢
15 2. 85/0 5|. 6 9|9 8. 549 11.3991|14.1248 17. 0
16 3. 24(2 6|. 48|5 0. 727 12.9691|116.1211 19. 4
17 3. 660 7|. 32(0 10. 981114.1641/18)|301 21. ¢
18 4. 10|4 8|. 20|7 12. 3111/16.(414 20518 24. ¢
19 4. 572 9. 144 13.7161(18.(288/ 22861 27.
20 5. 066 10. 1832 (15./198/ 20,264 253]. 330 30.
21 5. 585 1. 171 |16.|756/22 341 23. 927 33.
22 6. 130 1. 260 (18.|390/24/520 30. 650 36.
23 6. 700 1B8. 400 [20.]/100/ 26799 33. 499 40.
24 7. 29|15 14.590 |21.|885/29|181 348/. 476 43.
25 7(. 916 1pb.8831 |23.|(747/31/]6638 39.579 47.
26 8. 56(2 1. 123 |25.|1685/ 3424y 4B8B]. 808 51.
27 9. 23(3 18. 4166 |27 .|1699 36,932 46|]. 164 55.
28 9. 92(9 1Pp. 8pH9 |29.|788/ 39,718 49|. 647 59.
29 10.6p1 21.|303 31.954 42.6|06.%3. 257 6 3
30 101. 399 22 .|797, 34.196 45. 595 9. 993 6 &
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Table 11-2 Moment of Inertiafor Ball-screw with Weight Known

I Ball - Screw Diametel

(

wei ghlt (Hg) 20 2 30 35 40
1 o] 5 0.7[81 1.1p5 1. 531 2 2 .
1.5 0. 75 1 172 1/688 | 2.2b7 3
2 1 1. 568 d. 2509 3.[063 4 5.0
2.5 1.25 1] 953 2813 3.8bs 5
3 1] 5 2. 3|44 3.3F5 4.594 6 7.
3.5 1.75 2] 734 3]938 [ 5.3%F09 7
4 2 3.126 4.500 6.[125 8 10.
4.5 2. 25 3| 516 5/063 | 6.8p1 9
5 2] 5 3. 9/06 5.6p5 7.656 10 1
5.5 2. 75 4. 297 6/]188 | 8. 4p2 11
6 3 }. 688 d. 750 9.]188 12 15,
6.5 3.25 5[ 078 7313 9.9%F3 13
7 3| 5 5. 46 9 7.8F5 1lo. 719 14 1
7.5 3.75 5 8509 8| 438 | 11. 484 15
8 4 6. 250D d. 009 12]250 16 20
8.5 4. 25 6| 641 9/563 | 13. 416 17
9 4| 5 7.0[31 10.125 43. 78|1 18
9.5 4. 75 71 422 1d.688/ 14.[547 19
10 5 7.813 | 1. 250 1p. 313 20 2
10. ¢ 5.25 §.203 11. 818 16]078 21
11 5.5 8. 594 12.]375 [16.8h4 2 2
11. ¢ 5. 75 8.984 12. 938 17]600 2 3
12 5 9.375 13.5p0 1B. 375 2 4 3
12. 4 6.25% d.766 14. 068 19141 25
13 qd. 5 10./156 | 14.625 [19.9qQ6 2 6
13. & 6. 75 1/10. 547 15.188 20.|]672 27
14 7 10.9/38 15.7%0 21.438 28 3
14 . ¢ 7.25 1/1. 3248 16.313 22.]203 29
15 7.5 11./]719]16.875 P2.949 30
15 . ¢ 7.75% 112. 109 17.438 23.|]734 31
16 3 12.500 18.000 24.500 32 4
16. ¢ 8. 25 112. 891 18.563 25.]266 33
17 gd.5 13./]281]19.125 p6.0431 34
17. ¢ 8. 75 13. 672 1b.688 26.]797 35
18 ) 14.063 40.250 27.563 36 4
18. 1 9. 25 1]4. 453 Jo.81]3 28] 328 37
19 9. 5 14./844 ] 21375 [29. 0lo4 38
19. ¢ 9. 74 1/5. 234 241.93[8 29| 859 39
20 10 15.625 |22.500 BO0.64d5 40
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Table 11-3 Moment of Inertiafor Ball-screw with Length Known

11-6

-Screw Di amet e
25 35
200 0.0153 0. 0775 |0.2450(0.5983 [L.241 2.
400 0. 0306 0. 1551 |0.4901|1.1965 p. 481 4.
600 0. 0459 0. 2326 |0.7/351|1.7948 B. 722 6.
800 0.0613 0.3101 |0.9/802[2.3930 ##.962 9.
1000 D . 0766 |0.3B77| 1.2252 2.99131]6.203 1
1200 D. 0019|0.4p52| 1. 4703 3.5895 |7.443 1
1400 D . 1p72|0.5427| 1.7153 4.18781/8.684 1
1600 D . 1pPp25|0.6RP03| 1.9604 4.78601]9.924 1
1800 D. 1378 |0.6DPp78| 2.2054 5.3843 |11.165 2
2000 D. 1532 |0. 7753| 2.4504 5.9825 |12.405 2
2200 D. 1685|0.8529| 2.6955 6.5808 [13.646 2
2400 D . 1B38|0.9B04| 2.9405 7.1790 |14.886 2
2600 D . 1991 (1.0p79| 3.1L856 7. 7773 |16.127 2
2800 D. 2144 (1.0B55| 3.4306] 8.3755 |17.368 3
3000 D . 2P97 (1. 1p30 3.6757 8.9738 1118. 608 3
3200 D . 2450 (1. 2405 3.9207 9.5720119.849 3
3400 D . 2p04(1.3181| 4.01658 10.|1703[21.089
3600 D . 2757 |1.3DP56| 4.4108 10.|7685/22.330
3800 D . 2010 (1. 4731| 4.6558 11.|3668/23.570
4000 D . 3063 (1. 5p07 4. 9009 11.9650[24.811
4200 D. 3p16|1.6pP82| 5.1459 12.|5633]26.051
4400 D. 3B69|1.7p57| 5.8910 13.|]1616|27.292
4600 D . 323 (1. 7B33 5.6360 13.|(7598,28. 532
4800 D. 3p76(1.8p08| 5.8811 14.|13581(29. 773
5000 D . 3829 (1.9B83| 6.01261 14.|19563(31.013
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11.3  Howto Calculatethe Electric Current Requirement

Waitt is aunit to measure power and it is often used to measure electric power. An
electric device uses 1 watt when 1 volt electric potential drives 1 ampere of current
through it (1 watt = 1 VA or Volt-Amp). The equation to measure power of an electric
deviceis, therefore,

P (Power in Watt) =V (Voltagein Volt) * | (Current in Ampere)

The table below shows that the current requirement islessif the source is a 3-phase
current.

Power (Watt) Voltage (220 V) Calculation Current (Amp)
3000 VA 1-phase 3000 VA / 220V 13.63
3000 VA 3-phase 3000 VA / (220 * (3)%°) 7.87

Example: A machine tool (making capacitor) requires following powers.

124V power supply w/ 8 amp max. 24* 8=192 W
15V power supply w/ 3ampmax. 5*3=15W

1. 9 servo motors with 400W each, 9* 400 = 3600 W
2. 2 servo motors with 750W each, 2* 750 = 1500 W
3. 1 spot welder, 4A at 24 volt, 24* 4=96 W

4. 1 Burn-off power, 3A at 35 volt, 3H*3=105W

5. 2 Controller, 3A at 5 volt, 5*3*2=30W
6.

7.

Assuming a design factor of 1.5 (from experience), then the maximum power required is
Maximum Power = (3600+1500+96+105+30+192+15) * 1.5 = 8307 W = 8307 VA.

The current required from a 3-phase alternating current with voltage =415V is
Current required = 8307 / (415 * (3)*°) = 8307 / (415 * 1.732) = 11.55 Amp.

If an electric wire with a cross-sectional area of 1 mm? can carries 8 amperes of current,
the minimum wire size for 11.55 amperes of current is 1.45 mm=
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114 Passive Encoder

Two specia functions from passive encoder are to be discussed in the following
sections.

1. Fly Cut

e Drumtypefly cut

e Tabletypefly cut (Fig 11-3)
2. Length Compensation (Fig 11-4)

1141 TableTypeFly Cut —Passive Encoder

Fig 11-3 shows a configuration of table type fly cut. A roll of material on the left is
being continuously fed into the cutting table. The X-axis of the CNC controller controls
the cutting action while the Y-axis is being used as a passive encoder to calculate the
length of feed. Once the length is assured, the cutting action is activated.

Passive Encoder
Y -Axis, Calculate Length
C145=1 Roller
Loy O I\

\ O —

Materid - - |
-

Encoder Motor | X-AXxis simultaneous cutter

Power

HUST CNC

Fig 11-3 Passive Encoder —Table Type Fly Cut

11.4.2 Length Compensation — Passive Encoder

Fig 11-4 shows the application of length compensation using passive encoder. A roll of
material on the left is being fed into the machine by the friction force from the two
rotating wheels on the right. The rotation of these wheels is controlled by the X-axis of
the controller, which is the primary control of the material length being fed into the
machine. A passive encoder is also used to measure the length of feed. If this length is
the same as that from X-axis, no compensation is necessary. If the lengths are different,
compensation (within allowable amount of compensation) on X-axis will be performed
asshownin Fig 11-5.
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Passive Encoder
Y -Axis, Calculate Length
Cl45=1—_ Roller
e 8 -~
HUST CNC
Y X
Fl 4

Fig 11-4 Length Compensation — Passive Encoder

Command Length

Speed 4

»

v X Axislength
Command Length

Compensation Length
Speed A

R VN B
%

Command Length i X Axislength

Compensation Length

Fig 11-5 Length Compensation on X-axis
Example: Length compensation by passive encoder.

This example shows how you can write a program to do feed length compensation by
passive encoder, using G65 function. The example problem is described below:

1. Sheet metal being fed into the machine through rotating wheels, which are controlled

by the X-axis of the controller. (Primary length measurement)
2. Passive encoder feedback through Y -axis (Secondary length measurement)
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Y-axison LCD screen is used as DRO (digital readout) mode. (C145=1)

Use G65 MACRO function to set allowable error.

Define variable #1 = Length, #2 = Feed speed, #3 = Acceptable error, #4=Allowable
compensation range.

6. System variable #12021 = Program coordinate on X-axis.

System variable #12022 = Program coordinate on Y -axis.

ks w

Example Program:

N10 GO1 X#1 F#2
N20 G65 L3 P#10 A#12021 B#12022  --- Store the difference (X-Y) in #10.
N30 G65 L22 P#11 A#10 --- Store the absolute value of #10 in #11.
N40 G65 L86 P100 A#11 B#3 --- If [X-Y |>acceptable error, execute N100.
N50 M30
N100 G65 L86 P200 A#11 B#4 --- If [X-Y||>allowable compensation, execute
N200.
N110 GO1 X#11 F#2 --- Execute length compensation.
N120 M99
N200 G65 L99 P1 --- Alarm “Error 51", |X-Y | exceeds allowable
compensation.
#4 Length Reference
<>
#3
Display Error 51 < » Display Error 51

T Acceptable Error I
Allowable Compensation

11- 10



12 Appendix B Drawing System

12.1  Description of Drawing System

12.1.1 What isDrawing System?

Drawing System is designed to the HUST controller. There are
three kinds LCD Level Function Key TABLE of mode.
Currently only LCD modeis available for users.

12.1.2 Drawing System Opening Window
Minimize Larger Close

D

Edit Wiew Dravw Object Window Help < Main List

| | || | s e e [ st et ool List

tein

Beady / A

Status Bar J
Fig 12-1

12.1.3 Usageof Main List

Thereare8items: File Screen Edit View Draw Object
Window Help.

When user clicks the item, the command reel will come out.
Some black words are commands available, and some other gray
words are commands unavailable.

In the command reel, some commands have P behind. By
clicking this item, the secondary command list will show up and
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provide advanced command group. And some commands have
behind. When user clicks this command, the dialog
window will show up. Then user can choose the items displayed.

File Zcreen Edit Wiew Draw  Object Window Help |

Wiew
(G Lanes (,
Crrid Lines Interval k
Eage Ealor..

. L LltpElus
E ) e L L B Fv s
(]

v Toaolbar

v Status Bar Fig 12-2

For instructing more quickly, Drawing System provides with the
quick list. Move the mouse to the subject and select desired
command.

E:le S-:reen El:ht Eiew Qmw Qb]ect ﬂmdl:nw ﬂelp

= = s e N = R RS N L U [
__ 1-main [proth-g]-[LCD]

sl = 1 © [ @ [larcli=t) oo

% "'0000 ("-nn . |

Cut Ctrl+E
Copr Ctl+C

#H B 000 Ml Gilhy
}kﬁ@ 000 i Dielete Diel

EditEitmap CilrE
/I\T_ 000 fj'\ pdate Bitmap  Ctl+1T

I Properties. . Alt+Enter
g G | B | BUE
|

Readw |D|:u:umant Bize: 0320 H:240 (2 color mode) o

Fig 12-3
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12.1.4 Usageof Tool List
=N R et e 1= et B B ) s s 2

Fig 12-4

Drawing System put the common command in system with the
way of tool list. Let user click desired tool bottom. When moving
the mouse on the tool bottom, the command description will be

displayed.
12.1.4.1 Open/HideTool List

Usually the tool list is set in the upper area (lower the main
list).User can change the position of tool list freely.

Way to open tool list
1. Click (View) and point at the command of (Toolbar). Then
click it to confirm.

Way to hide tool list
2. It is same with sentence mentioned above.

12.15 SatusBar List

Status Bar list usually is set in the lower area of window. User can
know the current status by Drawing System.

Way to open Status Bar list
1. Click (View) and point at the command of (Status Bar). Then

click it to confirm.

Way to hide Status Bar list
2. It is same with sentence mentioned above.

12.1.6 Drawing System Helper

Click (Help) and point at the command of (Help Topics). User
can search all the subject and content. Currently it is under

12-3



HUST H4X CONTROLLER

12.1.7

12.1.8

construction.
Print Design Window

When the designation is done, user can execute to print and save
asfiles. Here goes the operation step:

File=Print Setup...=Input printer set for print= Ascertain

User can select whatever kind of printer through this command.
File=Print Preview

User can preview the printing window through this command.
File=Print...=Input printer = Ascertain

User can print the designation window by choosing the command
mentioned above. The print command can be found in the tool
list.

Open Files

When tending to open files, the corresponding bottom can be
found in the tool list. The operation steps are described below:
File=Open...=Input the name of file path—Open file

AsFig 12-5

T EIEFEEEE
EEEEE

EFEWHE  fror o RIMES
SEMUT: L0 Fi = |

Fig 12-5

The adjusted file currently will also show in the File list. It is up
to 4 files displayed together asfig 12-6.
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12.1.10

12 Appendix B Drawing System

e m——_
;i:._ m' | .--l-.”T::-.!,-.' il 125
H;‘P&hmw L
Sren Pl Ol Farmast ]
. - File The adjusted
oy file currently will
lﬂﬂ;fhmh aso show in the
ol File list. It is up to
S | 4 files displayed
together
Figl2-6
Save/Close File

File function has 4 command: Close Save Save File in New
Format Save Filein Old Format. The corresponding tool bottom
can befound in the tool lost.

The operation steps of saving file is mentioned below
Savefile=File=Save

Save as a new file=File=Save As...=input the file name and
path= Save

Save as new format=File = Save Filein New Format

Save as old format=File = Save Filein Old Format

The operation steps of closing file is mentioned below

File without correction=File=Close

File with correction—=File=Close=The dialog will appear and
ask user if saving the corrected file first and then close thefile.

Set Path

When the working path has been changed, user must execute the
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121.11

command of Update Bitmap in the EDIT function list. Then the
figure and graph will update and be displayed on the LCD
screen. Or the figure and the graph will be displayed as afork.

L eave the Drawing System

The operation steps of leaving the Drawing System is mentioned
below

File=Exit

When user tending to leave Drawing System, please choose the
EXIT command in the Filelist or click the 3 twice lied in the
left-upper corner . Drawing System will create a dialog and ask
user if saving the corrected screen( as Fig 12-5) If user chooses
[Yes], then it can be saved directly. If it is a new screen, just
input the file name and save it  If user chooses [NO], the
corrected file and the newly build-up file will lost If user
chooses [Cancel], it will come back to the original program.

Dirawing

Sorstern Application

& Save changes to CADATANTEETAT les?

Fig 12-7
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122 LCD Mode

12.2.1 Createanew LCD file
Operation and Steps

File=New=LCD=Input file name= Select LCD
specification= 0K

F.n Gemes Elil Taw n—l E r— _E
H ae
B Level Pawcnm Key Gl
TAELE

e oy st CERT

ines = 1|}

Bain b

et File a0 N Fammad- ¥
Eren il in O Brremt .
STy

Lt o[
THE T i

- Input file name It
can be the same

| Select LCD
specification

Fig 12-2-1
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12.2.2

12.2.2.1

S

i O

Ll i semgres Jige ) FRE ] oy g T EERT

Fig 12-2-2
Draw and Plan

Draw includes 5 mainly subjects to draw up LCD frame: Var
Static Bitmap, Dynamic Bitmap, Static Text, Dynamic Text.
Besides, there are commands like Select, Align Left, Align Right,
Align Top, Align Bottom to assist in planning LCD frame

The corresponding tool bottom of ten command of Draw function
list can be found in too list.

Var and Plan

Draw—=Var=Pull awindow E to creste Var on the LCD
draw-up frame=Click on it twice or click the tool bottom of
Object properties =Get in the window of Var property
information= Then select the Var label = Draw up the Var

m = - TE:T 1 HEE
e :< Pull awindow to create
W Var on the LCD draw-up
frame
Fig 12-2-3

12-8



12 Appendix B Drawing System

[Pummers
ik v 44 Get in the window of Var
E::'m_ e property information=Then

select the Var label=Draw up

RE
N\ the Var

Cancel the label of [None] to
change the frame's size and
width of Var

fomm] Ve | decimal
- @ Setting for the Var reading
Q@ [t Vamen
z‘:::':': P :': v st © or writing only.
S =L ==y © Setting for the Var aligning
I!lm -
@ iy "2O OSetting for the Var max
™~ Caxc D“?-“T"“'*Q .
e B P 8 and min value.
O e —— Kol ©Select the corresponding
r Mstnn e Mole PLCBIT
O :; ®lnput the corresponding
T T — - Var © Var.
@Mode of Var displaying
(== _]__=a | |_®8 || @Setif the Var highlight
OSet if the Var shows the
negative sign

Fig 12-2-4Var
12.2.2.2 Satic Bitmap operation and steps
Draw= Static Bitmap =Pull a window 5l prepared to put on

Static Bitmap=Click on it twice or click the tool bottom of
Object properties =Get in the information window of Static
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Bitmap property=Select the Picture label=Draw up the Static

Bitmap
R T e Pull a window prepared to put
'&{ﬂlqu‘!e B on Static Bitmap
Pﬂ Get in the information
ekt window of Static Bitmap
ot e [T property— Select the Picture
" |abel = Draw up the Static
ko Bitmap
- |_wm |
T — -
Geriend Piten | © Marking means the Static
O F i@ un @ =@ ® Select if the static bitmap
Toxtwe Neaber | Pl iIsdisplayed 1.1 by painting
5 ;:W' B program.
e —— ©Thefile path
O vuitw P = O r wem O Corresponding PLC BIT
ol ©Set it highlight or not
®Some areais not available
— to draw up
[ == L |_mwm |

Fig 12-2-5 Static Bitmap

12.2.2.3 Dynamic Bitmap operation and steps
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Pull a window E& prepared to put on Dynamic Bitmap=—Click
onittwice or click thetool bottom of Object properties —=Get in
the information window of Dynamic Bitmap property— Select the
Picture label= Draw up the Dynamic Bitmap

[Lmns Bowgpepey | ONO mark|ng means the

i dynamic bitm
[ - Vacuicn @ 4 mep :
S O |tk BSelect if the dynamic
e OF 3 —— bitmap is displayed 1:1 by
© AT | painting program

O o OAll the status totd
T number of dynamic bitmap
OPlan a the status of

1% 2" ...dynamic bitmap
[(mx | mm | | wm || ©OEach path for the

dynamic bitmap
O Select the corresponding PLC BIT

@ nput the corresponding Var

O Set if the dynamic bitmap highlight

Fig 12-2-6 Dynamic Bitmap

12.2.2.4 Satic Text operation and steps
Drawv—= Static Text =Pull a window K& prepared to put
the static text on LCD frame=Click on it twice or click the tool

& pottom of Object properties =Get in the information
window of Static Text property= Select the String label = Draw up

the Static Text.
o Pull awindow prepared to put
= = = the static text on LCD frame

Fig 12-2-7

12-11



HUST H4X CONTROLLER

12.2.2.5

T |
fevend |apug | ¢ Get in the information
i s — window of Static Text
= property= Select the String
e label = Draw up the Static
Text.
&= | ma | | mm |
T e |
tweand S | . .
e O Marking means the static
1 Q=i (6 Veaien @ text
Toalimmfember [ Bl ke & _
@ I @[ nput static text
[ © Select corresponding
‘e © PLCBIT
:::: OAlign to left, eight or
—IJ middle
o : O Set if the static text
L Caprscaon Faid Diaplay Mods
© jwre B = ol ® | highlight
Hiarakas F - .
®Some areais not
— — available for drawing up.
Fig 12-2-8
Dynamic Text Operation and Steps
Draw= Dynamic Text = Pull a window prepared to put

the Dynamic text on LCD frame= Click on it twice or click the
tool bottom & of Object properties =Get in the information
window of Dynamic Text property=Select the String

|label = Draw up the Dynamic Text.
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[lmns Tewtpmpere | ONO mark| ng means

ferem] g | .
ez dynamic text.
° L or fe © @ Numbers of dynamic
b eF 3 — text’s status
O Em = =] s st
© Status edition for the 1
e o and 2" dynamic text
~ Gani O nput each dynamic txt
1~ Bight .
: © Choose corresponding
o o
- — PLCBIT
(5 5 Dipley Mae @) .
Pt e Pioee <] I~ ovens ®Input corresponding
il variables
e e OSetfprallgnlng the
dynamic text

O Set if the dynamic text
highlight or not

Fig 12-2-9 Dynamic Text
12.2.2.6 Draw Other application

When there are many objects on the LCD planning window,
“Draw” has some other commands to decorate the window.

Select single object
Draw= Select=Click directly at the single object on the LCD.

Select several objects Simultaneously
Draw= Select—Draw a frame round by mouse

Select all objects Simultaneously
Edit— Select All= Select al objects on LCD simultaneously

Other operation and steps for aligning command
Plan some objects on LCD window=Draw =Select—Draw a

frame round to select some objects by mouse—Use the
commands of Align Left, Align Right, Align Top, Align Bottom to
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plan the LCD frame.
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Fig 12-2-10 Align Left
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Fig 12-2-11 Align Right
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Fig 12-2-12 Align Top
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Fig 12-2-13 Align Bottom
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1223  Object

“Object” is mainly to assist the “Draw” to plan the LCD frame.
When the objects on LCD frame are selected, the commands of
“Object” is effective.

Line Color

Select the color
welect Calor / ......... 5 g

I Elsck =l Cancel _|

Fig 12-2-14 Line Color

Fill Color

Select the color

Belect Color

Il:l T hite ;I Cancel |

Fig 12-2-15 Line Color

Font
Fouit |
— Select the size
Fonl Hins /
@ = ,~——1 Select thecolor
Fonl Coler
[ = — Select thefill color
Backgrousd Cales N [ —
1 vits =] Caneel |

Fig 12-2-16 Font
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12.2.4 Screen
The LCD mode of drawing system provides with 63 pages to edit.
The corresponding tool bottom of three commands of New, Open,
Delete can be found in the tool list.

The operation and steps of command are mentioned below

Open a new screen—Screen—=New=The total page number
needed to be added— OK

o

h-.._;-.-u»--n:--mm - Fill the name of each page
e F[ edited on LCD

ronns. 1 Total pages added
= - Set if the new screen is needed

gy v

i -] | to be copied by whole page or

the whole page number
(=] |

Wi Fors L b remiinibieie Lim ol brd

Fig 12-2-17 New

Open  screen—Screen—0Open—Select the desired LCD
screen=0OK

T

ol imr > Open the desired screen

kyply

di

Fig 12-2-18 Open
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Delete screen—Screen—Delete=Delete the desired LCD
screen— OK=Confirm again

rEET s
el by prosect [ ] [LCTH)
i R Delete the desired screen
_ et |

+~ 1 Confirmagain

Fig 12-2-19 Delete
Close screen= Screen—Close

Rename the screen— Screen— Rename=Fill the new name—= OK

]|

Hame

Fill the new name

A

Sr_'reen_2|

[9):4 Cancel |

Fig 12-2-20 Rename

Screen information— Screen— A ssociation Properties
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12.2.5

12.2.5.1

12.2.5.2

12.2.5.3

T |
Carrend wormar o ommed by prosect [THEEL L]
Tr= femars ol mesbectsd Prepci

17 Larval Fimcticn Eay
T

Cret Auccishan Fopsi

Mlﬂ I—
foman lndex Iui
ZereanH wrm Ii

™ Viakls

[P |

[ aE il |

Fig 12-2-21 Association Properties
Edit

All commands of Edit function list are mainly to edit the objects
on LCD screen. So some commands are affective after being
chosen on the LCD screen. The six corresponding tool bottom
of Undo Redo Cut Copy Paste Object properties can be found
in the tool list.

Undo/ Redo

When editing screen, usually mistakes are happened. Then user
can use the command of Undo and Redo to recover the edition.

Cut, Copy, Paste, Delete, Select All

It must select object first and then do the command of Cut, Copy,
Paste, Delete.

Object selection can be single, several or al. The command of
Select All is to select al the objects on LCD screen

simultaneously.

The command of Copy can copy the object of different page or
same page and different file or samefile.

Edit Bitmap/ Update Bitmap
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When selecting the objects (Static and Dynamic text) on LCD
screen, then execute the command of Edit Bitmap to open the
software of PAINTER to let users edit the screen.

Once the object and path are changed, user must execute the
command of Update Bitmap. Therefore they will be displayed on
L CD screen.

12.2.5.4 Object Properties

Select any object on LCD screen and execute the command of
Object Properties or click mouse twice continuously. User can
enter the screen of Object Properties to edit and change the
objects.

1226 View

The function list of View is equipped with commands of grid
lines, color ,zoom magnification or minification to assist editing
L CD screen.

The operation and steps of command

Display the grid lines=View=Grid Lines

Size of grid lines=View=Grid LinesInterval 3 kinds: 4, 8, 16
to be chosen

L CD page color—View=Page Color

Zoom in=View=Zoom In
Zoom out=View=Zoom Out
Zoom Original=View=Origina
12.2.7 Window
When there are severa screens in the file, user can choose the

arrangement. In the lowest side of window all screen name
opened will be displayed. There are two ways to display the
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screen

First way to display=—Window=— Cascade

i Lol
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Fig 12-2-22 Cascade

Fig 12-2-23 Tile
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