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1 MAIN FEATURES

1 MAIN FEATURES OF MILL CNC CONTROLLER

® Controlled Axis: X,Y,Z and Spindle Encoder Feedback

® Program Designed by CAD/CAM on PC. Program input and DNC on-line

execution from PC through RS232C interface.

Memory Capacity for CNC main board - 512k.

Battery Backup for CNC program storage in case of power-off.

Backlash error compensation for worn lead screw.

Provide 40 sets of tool length offset.

Self-designed MACRO Program.

Single block and continuous commands.

Option Skip functions.

Option Stop and Feed hold functions.

Simultaneous use of absolute and incremental coordinate in the program.

Self-diagnostic and error signaling function.

Direct use of “ R”, “ I” and “ J” incremental value for radius in circular

cutting.

® MPG hand-wheel test and collision free function for cutting product at the
speed controller by MPG.

® Equipped with 24 standard programmable inputs and 16 outputs.

This operator’s manual includes program editing, G/M code, parameter
settings, connections and maintenance (plus warn descriptions) with examples
and explanations for each command instruction.

If there are any problems in application, please fill out a problem sheet

indicating the natures of the problem. Send it by either fax or mail. We will
respond to you as soon as possible.

1-1
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2 OPERATION

2 INSTRUCTION

2.1 Basic Instructions
Operating Diagrams

@ Power-on Display
You will see this image after the power is on like the illustration below:

CNC

H4M

TEL @ 886-37-623242
FAX '@ 886-37-623241

e-mail : hust @ ms14.hinet.net
http : /fwww hust.com.tw

Fig.2-1

@ Standby Display
After 3 seconds, you will enter the standby display. You can also obtain the
same image when you press “Reset” key like the image below:

P Ght-MOE Qoo CHNT: 0000000

X -0000.000 MPG : 000
Y -0000.000 oS i ooo
7 -0000.000 S30 MFO @ 000%

Pt Qoooo

~1

(Cpindie :  000D0D000 ;
Feed Rate: DDD00DDD T: o0ooo00
| OFFSET-Z: -0000.000 S: 00000

Tirme: DOODDDO  sec
Mator naot home [ READY [ STOP
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@ Auto Mode Display
Press key “ Auto/ MDI” to enter the auto mode, the display is shown below:

(PGM-MNO:  0DD CHT: 0000000 ]

X -0000.000 MPG : 000

=00 MFO : Do0%

Y -0000.000 GO1 MFO : DDO%
7 -0000.000 550 MFO : ooo®

M - Qoooo

‘Spindle 1 0000000 .
Feed Rate! DOO00D0 U ey
| OFFSET-Z: -0000.000 S: 00DDO

Time: DDOODDD  sec
Matar not home [§ AUTO | STOP
MPG-TEST| SINGLE |DR‘1’-RUN DP-STOP [Feed-Hold

Figure 2-3

Soft keys under the auto mode:

1.

Program Feed-Hold: only valid during the program operation.

In the program operation, press the key and the program will stop
immediately. You can continue operating the program by press this
soft key again or CYCST key.

Single Step Execution: users can select the function any time without
being limited in the state of operation or stop. This function can only
carry one step by each key press of restart instead of executing the
whole program continuously.

Program Dry Run: only can be selected before the program execution,
however, it can be canceled anytime during the execution. When the
program dry run is being selected, the speed of F values in the
program is in valid if it is executed in the highest speed (MCM79~81).
MPG - TEST: users can select the function any time without being
limited in the state of operation or stop. When the function is being
selected, the movement of all the axis in the program can only be
controlled by MPG. If there is no input of MPG, the axis will stop
moving.

Option Stop: only can be selected before the program execution.
When option stop is being selected, MO1 commend in the program will
be considered as a stop commend. It is meaningless if MO1 is not
selected.
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Part numbers: each execution to M02, M30, M99 will add on one. If users

need to return to zero manually, please press the “0” key twice immediately
to return zero.

Part time: show the current executing time. After each program end or stop,
it will automatically return to zero when it restarts.

@ MDI Mode Display
Press  Auto/ MDI key twice to enter the MDI mode, the display is shown
below:

(PGM-MNO: 00D CHNT: 0000000 ]

X -0000.000 MPG : 000 |
Y -0000.000 o i oo
7 -0000.000 S50 MFO : 000%

i ooooo

"Spindle @ 00O0DDODO .
Feed Rate! 0000000 T: 00000
| OFFSET-Z: -0000.000 S: 00000

Time: 0000000 sec
Miator not home I ] H STOP

Fig.2-4

@ Home Origin Mode Display
Press JOG/HOME key twice to enter the home origin mode, the display
is shown below:

(PGM-MO:. 000 PGM-REF: ]
f PROGRAM-POS | FL-ERROR N MPGE @ DOD

%;-gggg-g-ﬁ; -gg--- 00 MFO : DOO%
7z ooo00. Z: -po..| GO91MFO:000%

S50 MFO : ooo%

MACHME-POS | !
¥ :-0000.0.. Me:wmymem IM: 00000
W I-D000D .0 . NamENITNE T: 00000
Z:-0000. 0. BAETAE- S 00000

i
Mator nat home [§ HOME | STOP

Fig. 2-5

Methods for returning the origin:

1. Select the axis: there are some ways to select the axis. You can either
press the English letter “ X, “Y”, * Z * on the right of the screen directly
or press the key button” X+, “X-*"Y+","Y-*, “Z+", “Z-* to make your
selection.
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2. Press” CYCST” key
Note: if the three axes come back to its origin at the same time, press the
key “Home” in 3 seconds.

@ Jog Mode display

Press JOG/HOME key to enter jog mode, the display is shown below:

(PGM-MO: 000 PGM-REF: ]
[ PROGRAM-FOS | FLERROR | MPG : 000

%;—gggg.g..ﬁ; -gg--- GO0 MFO @ DDO%
Z'ooooo. Z:  -po.| GO1MFO:000%

MACHME-POS | S5O MFO : oDo%

¥ -0000.0.. Weim¥em @ 00000
V:_0000.0.. WaimNmam T: 00000
7:-0000.0.. AW~ S5: 00000

i
Motar not hame I J0G I STOP Fig_2_6

There are several functions under the jog mode:

1.

AXis positioning:

a. Continuous movement: (Single step function is not on)

Continuously press “X+” key and X-axis will do positive movement, X-axis
will do negative movement. Z-axis is followed the same way.

b. Move single step:

Select your desired distance for each single step such as 0.001,0.01,0.1,1
and press X+, X-,Y+,Y-, Z+,Z-. The system will follow the selection to
make the step.

Manual Switch (Soft_Key):

a. Spindle: Clockwise, Counter Clockwise, Stop.

b. Coolant: Press on and off key

c. Lubricant: Press the key and it will be provided after 1 second.
LED is the indicator for the operation.
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@ Edit Mode display
Press “Edit/PRNQO” to enter the edit mode, the display is shown below:

L PGI-ND: ooo0 FGh-REF: ]

¥|-0000.000 |¥|-0000.000 |Z]-0000.000
hotar nat home - Fig_2_7

G81..G89 | 6G22..625 | 634..G37 |

This screen mode can be edited directly (Please see the edit chapter for
details).

@ Program Mode Display
Presstwice Edit/PRNO to enter the program mode, the display is shown

below:
[ PGN-NO:  OOU P3M-FEF : ]
= 0000 G90
2001 G244
o002: EMPTY
(IR EMPTY
C004: EMPTY
C00s: EMPTY
008 EMPTY
o007 EMPTY
C008: EMPTY
009 EMPTY
¥-0000.000Y[-0000.000Z-0000.000
ol
SELECT | | COPY | DELETE|  Fig.2-8

Program selecting methods:
1. Select Program:
a. Use cursor up and down or page up and down to select the program
numbers.
b. Press the soft key "Select” or press enter key.
2. Program Note:
a. Use cursor up and down or page up and down to select the note
numbers.
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b. Enter the English letter or number.
c. Press enter key.
3. Program Delete:
a. Use cursor up and down or page up and down to select the delete
numbers.
b. Press delete key, the dialogue box will appear to confirm your
command. Press soft key YES or Y to clear the program. Press NO or
N key to cancel the delete program.
4. Program Copy:
a. Press” copy” key, it shows as follows:

[FGH-NO. 000 FGh-REF: ]
= 2000: G50

0001 Go4

002 EMFPTY

O00: EMPTY

0004 EMPTY

0005: EMPTY

C006: EMPTY

[ EMFTY

000g: EMPTY

0009 EMPTY

FECOM OO0 NOFRGCOPY TO D00 NOFRG
¥|-o000.000 [Y]-0000.000 |Z[-0000.000
Matar not home | EDIT [ 5TOP Fig.2-9

SOURCE | | TARGET COPY

b. Use cursor up and down or page up and down to point at the source
program numbers.

c. Press Source key

d. Use cursor up and down or page up and down to select the purpose
numbers.

e. Press purpose key

f. After confirmation for both source and purpose of program numbers,
and press executing key. The copy is complete.
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Press twice GRAPH/ /O key to enter I/O mode, the display is shown

below:

| PON-NG

Lo PIM-EEF :

)

000 001 002 003 004 005 006 007
002 00% 010 011 012 013 014 015
016 017 012 019 020 021 022 023

000 001 002 003 004 0053 006 007
002 0o0% 010 011 012 013 014 015

¥-0000.000Y|[-0000.000Z|-0000.000

000-023 is the input status. (Color reversion shows inputting.)

Fig.2-10

000-015 is the output status. (Color reversion shows outputting.)

@ Tool Compensation Display
Press T.Radius/ T.Offset to enter wear compensation directly in the tool

compensation mode.

i Tool radius wear compensation ]
N x Wear Y Wear Z Wear R W
0 |-0000._... -0000.... |-0000._ .. |-000.._.
0.-0000.... -0000.... |-0000.... |-000....
Q. -0000.... [-0000._... |-0000__._ |-000....
Q. -0000.... [-0000._... |-0000__._ |-000....
0 |-0000._... -0000.... |-0000._ .. |-000.._.
0.-0000.... -0000.... |-0000.... |-000....
Q. -0000.... [-0000._... |-0000__._ |-000....
Q. -0000.... [-0000._... |-0000__._ |-000....
0. |-0000._... -0000.... |-0000._.. |-000.._.
1.-0000.... [-0000.... |-0000._ .. [-000.._.

Ohzer E'I HOLD

Offset | Wear | MCM |

Fig.2-11

Users can utilize the soft key to switch three different screen displays such
as tool wear, offset compensations and parameters under this mode. Note
that the icon of the cursor blinks the page can be changed.
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1. Ways for parameter setting in tool wear compensation are as follows:
a. Utilize the cursors to move to the revising parameter.
b. Enter numbers.
c. Press enter key.

2. Tool offset compensation display is below:

i Tool radius wear compensation ]
N x Wear Y'I.-“-.l'ear Z Wear R L
0./-0000.... |-0000.... |-0000.... |-000....
0./-0000.... |-0000.... |-0000.... |-000....
0.-0000.... |-0000.... |-0000.... |-000....
0.-0000.... |-0000.... |-0000.... |-000....
0./-0000.... |-0000.... |-0000.... |-000....
0./-0000.... |-0000.... |-0000.... |-000....
0.-0000.... |-0000.... |-0000.... |-000....
0.-0000.... |-0000.... |-0000.... |-000....
0./-0000.... |-0000.... |-0000.... |-000....
1.|-0000.... |-0000.... |-0000.... |-000....
I:I:It:us:er"-.-'el HOLD Fig 2-12
Offset | Wear | MCM |
Tool offset compensation setting are as follows:

a. Utilized the cursors to move to the revising parameter.

b. Enter numbers.

c. Press enter key.

3. Parameters display is followed:

Parameter | A8 AN AR
Feseltion-den | 0000000 0000000 D00000Q
Feselution-num| 0000000 0000000 0000000
Encoder factor 0 | 0 0
Traverse speed | 0000000 0000000 D0O00DO0C
Fotate direction 4] 0 0
Horne diection 0 0 0
Home speed-1 | 0000000 0000000 D000DO0C
Home sperd-2 | 0000000 0000000 D000D0C
Software OT(+)|-00000... |-00000...|-00000...
Software OT() [-00000... |-00000...|-00000...
Backlash Cornp| 0000000 0000000 D000D0C Fig.2-13
Offset | ‘wear | MCM | |

Note that parameter reversion can cause a serious damage to the machine
without professional guidance.
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@ Graph Mode Display
Single press the key “ Graph/ 1/0 “ to enter the graph mode display as
follows:

¥|-o000 000 [¥-0000.000 |Z]-0000.000 Fig. 2-14
X% | V-2 | ®-7 | %-v-7 e

Sign “ + “ in the center of the display shows the zero location. Use cursors
to move the zero location.

On the bottom right corner of the screen shows the current coordinate.
There are 5 selections to choose 3 different coordinates such as X-Y, Y-Z,
X-Z, X-Y-Z.

Number 123 on the bottom right corner of the display shows the current
graph of horizontal ratio setting. The ratio can also be changed by page up
and down.
The image can be cleared by press the * CLEAR “ key.
Note that it will automatically switch to auto mode after entering graph mode to
operate programs.

2.2 Programming Introduction

2.2.1 A Part Program

Prior to cutting a machine part by using a CNC cutting tool, a computer

program, called a part program, must be created to describe the shape of the
parts, which is based on some kind of coordinate system. The cutting tool will
then follow these coordinates to do exact cutting. To create a part program, a
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concise machining plan is a necessity, which includes the coordinates for the
machine part, coolant, spindle speed, tool type, I/O-bit, etc.. When design a
machining plan, the following factors must be considered:

1. Determine the machining range requirement and select the suitable CNC
machine tool.

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

3. Determine the machining sequence and the tool path.

4. Determine the cutting conditions such as spindle speed (S), federate (F),
coolant, etc.

A part program is a group 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 RS232C interface or directly on the
CNC controller using the editing keys. Lathe can do both. They will be
discussed later.

2.2.2 Methods 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 as bellows:

. Manual Programming

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

# Machine part drawing.

# Part shape description includes coordinate calculations.

# Computer program design includes spindle speed, feed rate, M-code,
etc..

+ Keying in the program instructions into the CNC controller or transmitted
from PC.

# Testing the program.
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The coordinate calculation is a simple process if the part shape is
composed of straight lines or 90-degree angles. For curve cutting, however,
the calculation will be more complicate and trigonometry will be required for
correct answers. Once all calculations have been completed, the CNC part
program is written in the formats to be discussed later.

The main disadvantage of manual programming, particularly when
designing for a very complicated part, is time consuming and prone to
making errors. In this case, automatic programming becomes more
advantageous than the manual methods.

II.  Automatic Programming

Automatic programming is a process in which the design work included
coordinate calculation that 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 to the machine tool into a part program, which is then transferred
into CNC controller through RS232C interface. This process is called
CAD/CAM. It is a necessary tool when designing a part program for a 3-D
work-piece.

2.2.3 The Composition 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 the specified speed, or
the peripheral equipment to do some mechanical work. The cutting is done
when the cutting tool moves.

An example of a complete part program containing 10 blocks is as follows:

2-11
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N10 GO0 X0.000 Y0.000 Z0.000

N20 M3 S1000

N30 GO1 X10.000 Y10.000 Z210.000 F200
N40 X20.000

N50 Y20.000

N60 Z20.000

N80 GO X0.000 Y0.000 Z0.000

N90 M5

N100 M2

A block of program can have one to several instructions and it has a general
form as follow. The block sequence number "Nxx" can be omitted. If you do not
key in the block number, Lathe has a special function "Auto-N" to automatically
generate the number for you during or after program editing (see chapter 6).
The program execution starts from top to bottom block and has nothing to do
with the order of block sequence number. Each instruction starts with an
English letter (A~Z), followed by a integer or floating number, depending on
what type of instruction the number is associated with. If the number
represents a coordinate, it can be positive (+) or negative (-).

N__ G___ X(U) Y(V)__ Z(W) F S D(H) M

N: block sequence

G: function command

X,Y, Z: coordinate position command (absolute position command)

U, V, W : coordinate position command (incremental position command)
F: Feed rate

S: Spindle speed

D, H: Tool numbers.

M: Auxiliary command (machine control codes)

In general, the program instructions can be divided into four categories.

1. Function command :G-code. A CNC command to instruct the cutting tool to
do an action, such as straight, circular or thread cut, compound cut, etc.

2. Position command: XY, Z, U,V, W--a coordinate command to instruct the
cutting (Motion command) tool to stop the cutting action at the location
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specified -- an end point. The end point of the current block is the starting
point of the next block.

3. Feed-rate command: F-code. A command to instruct the cutting tool how
fast to do the cutting.

4. Auxiliary command :M, S, D, L, etc. A command to instruct the peripheral
equipment to do an action, such as spindle speed, coolant on/off, program
stop, etc.

Note that not every block is composed from these four parts. Some have only one
command. We will have further discussions in chapter 3. In the single block format,
most of them are command functions except the series number “N___ " of single
block. Command function is composed of letters, + signs and numbers.

Basic command format (similar with position command):
X-10.000

X : command code
. positive and negative signs(sign + can be omitted)
10.000 : destination point for tool position

Each command code has a fixed format and a special meaning to the CNC
controller and it must be strictly followed when designing a program. The
system will not accept the command if the format is in error. Otherwise, a
machine error will result. Followings are the command codes that are used in
H4M.

:Tool radius compensation number.

: Feed-rate in mm/min or mm/revolution, a decimal.

: Function G-code, an integer.

: Tool offset compensation number.

: The X-axis component of the arc radius @ the start point, a decimal.
: The Y-axis component of the arc radius @ the start point, a decimal.
: The Z-axis component of the arc radius @ the start point, a decimal.
: Repetition counter, integer.

: Control code for peripheral machine tool, integer.

: Program block (sequence) number, integer.

ZZTAXS - I@OTO
—
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:Program numbers.
: Dwell time; subprogram code; or parameter in canned cycles, integer.
: Parameter in canned cycles, integer.
: Arc radius or "R" point in canned cycles, decimal.
: Spindle speed, integer.
: Incremental coordinate in X-axis, decimal.
:Incremental coordinate in Y-axis, decimal.
: Incremental coordinate in Z-axis, decimal.
: Absolute coordinate in X-axis, decimal.
:Absolute coordinate in Y-axis, decimal.
: Absolute coordinate in Z-axis, decimal.

N<XsSs<CwontoTO

In program making, each single block has fixed format. Program designing
must follow the format. If the format is wrong, the system will not accept.
Otherwise, it will cause a great error.

Each serial number of program represents a block. Although it is not necessary
to use it, it is recommended to utilize the serial numbers for program searching.
Mill has a special function "Auto-N" to automatically generate the number for
you during or after program editing (see chapter 6). The program execution
starts from top to bottom block and has nothing to do with the order of block
sequence number.

Example: N10...... (1) program execution order

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

2.2.4  Coordinate System

The machining action of a cutting tool is accomplished when the tool is moving
along a specific path from point A to point B, which represents the shape or the
contour of a machine part. In order for the tool to follow the specific path, a
computer program describing the shape of the machine part must be created
and the shape or the contour is described by the Cartesian coordinate system.

I. Cartesian Coordinate System
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H4M uses the customarily 2-D/3-D Cartesian coordinate system as shown in
Fig 2-16, with Z-axis being the center of and parallel to the spindle axis and
defined as x=0. The other axis is X-axis and Z=0 can be anywhere along the
Z-axis at some convenient location for coordinate calculation. The intersecting
point of the two axis is the origin, X=0, Z=0. Depending on the location of the
cutting tool with respect to the spindle axis, the sign convention of the
coordinate system is shown in Fig 2-15

1 +Y
P2 (-X,+Y)

P1 (+X,+Y)

X=0,Y=0

Fig 2-15

P4 (+X,-Y)

P3 (-X,-Y)
Fig 2-15 Cartesian Coordinate System of CNC Mill

Fig 2-16 is 3-D system (right-hand rule) with the intersecting point designated as
origin X=Y=Z=0. The direction of normal rotation for each axis is indicated by the
direction of the four fingers when you grab the axis by the right hand with your thumb

pointing to the (+) direction of that axis.

LY ( ) )

WP

- X( )

P

+Z ) ) Fig 2-16
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+Z
+

+X

Fig 2-16-1

II.  Coordinate of Tool Position Command Coordinate

The instruction for tool position command in H4M series can be in either
absolute coordinate or incremental coordinate as follows:

X, Y, Z: Absolute coordinate command. The cutting tool moves to the position
specified by the absolute coordinate X, Y, Z.

U, V, W: Incremental coordinate command. The cutting tool moves to the
position with an incremental amount specified by U, V, W.

I1l. Absolute Coordinate

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

IV. Incremental Coordinate

The coordinates of all points describing the shape of the work-piece (machine
part) 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 (+) if the
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cutting tool is going in the direction of U, V, W increment, negative (-),
otherwise is in the direction of U, V, W decrement.

X,Y, Z, U, V, W can be mixed in the program. The methods are described

below:

Absolute Command:

N10 GO0 X0.000 Y0.000
N20 G90

N30 G1 X12.000 Y12.000 F300.00

N40 X26.000 Y16.000
N50 X38.000 Y30.000
N60 M2

B

Position to work origin

Set program to absolute value
PO to P1

PO to P2

P2 to P3

Program end

30 T P1 P
16 !
J »
L PO - X
12 &
2
38 ¥

Fig.2-17 Absolute Command

Increment Command:

N10 GO0 X0.000 Y0.000
N20 G91

N30 G1 X12.000 Y12.000 F300.00

N40 X14.000 Y4.000
N50 X12.000 Y14.000
N60 M2

Position to work origin
Set program to increment value
PO to P1
PO to P2
P2 to P3
Program end
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Fig.2-18 Increment Command

Please note that the command G91sets the X, Y, Z-coordinate as incremental
values and the U, V, W will be rendered ineffective with G91. The increment
command U,V, W can only be rendered effective with G90.

The power-on setting of H4M series is in absolute mode, the above program

can be re-written as:

N10 GO0 X0.000 Y0.000

N20 G1 U12.000 V12.000 F300.00
N30 U14.000 V4.000

N40 U12.000 V14.000

N60 M2

Mixed Usage:

N10 GO0 X0.000 Y0.000

N30 G1 U12.000 V12.000 F300.00
N40 U26.000 V4.000

N50 U38.000 V14.000

N60 M2

Or

N10 GO0 X0.000 Y0.000

N30 G1 U12.000 V12.000 F300.00
N40 U14.000 V16.000

N50 U12.000 V30.000

N60 M2

Position to work origin
PO to P1

P1to P2

P2 to P3

Program end

Position to work origin
PO to P1

P1to P2

P2 to P3

Program end

Position to work origin
PO to P1

P1to P2

P2 to P3

Program end
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In the absolute coordinate, the calculation error of one point will not affect the
positioning of next point. In the incremental coordinate, however, an error of a
point will affect the positioning of all subsequent points. There isn't any rule as
to when to use the incremental or the absolute coordinate. If the each point
and home are related, it is better to adopt absolute coordinate.

In the command of diagonal or circular movement, it is better to notice the
matter of errors in the increment system under the result of trigonometry in
each axis value. Basically, we could follow the analysis of part sizes and the
need of program design to adopt absolute or increment coordinate.

V. Work Origin/Work Coordinate

The work origin is the coordinate origin as described before. It is also called the
program origin. This is the reference point for all coordinate calculations and
the coordinate so obtained is called work coordinate. The selection of work
origin location needs to be determined by program designers. It can be any
point on the table of Mill or tool chucks. Using the coordinate of the part
diagram is easier to read.

VI. Machine Origin

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
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 X,Y , Z Home on a Mill
CNC controller, the cutting tool will move to the machine origin. The exact
distances between the machine origin and the work origin must be accurately
measured using a fine instrument, such as a linear scale. Otherwise, the
completed part will be in an error.

When the electric power is interrupted for any reasons, execute HOME on
each axis before resuming any cutting.
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2.2.5 Control Range

The minimum/maximum programmable range for Mill CNC controller is as
follows. Please note that the control range may be limited by the working range
of user's machine.

Metric, mm
Min. setting unit 0.001
Max. setting unit 8000.000
Min. moving unit 0.001
Max. moving unit 8000.000
Min. Time 0.1
Max. Time 8000.000

Metric Unit / English Unit
G-code G00~G99 (G01=G1)
M-code MO0~M999 (M01=M1)
S-code S1~S9999 rpm
F-code 0.01~8000.00mm/spin
X,Z, U W, I K R 0.001~+/- 8000.000 mm
R (Radius) 0.001~+/- 4000.000 mm
G04 0~8000.000 seconds
Memory capacity 128 K
Lead screw 0~255 pulses (related to tool resolution)
compensation
Max. Response Speed 500 KPPS

2.3 Program Editing

The following topics will be discussed in this section.

1. Select a program for editing.
2. Edit a new program.
3. Revise an existing program.
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2.3.1 Program Selection

H4M 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.

Press EDIT/PRNO key twice in 0.5 seconds to enter PRNO mode, move
the cursor to the desired program and press the input key. The LCD display is
shown as

[FONNO: OO0  POMEEF: ]
+ C000: G0

0001 (el=L}

a0 EMPTY

CO03: EMPTY

0004 EMFPTY

CO0s: EMPTY

CO08: EMPTY

0007 EMPTY

CO0E: EMPTY

CO09 EMFPTY
¥-0000.000Y[-0000.000Z-0000.000

E]

SELECT | | COPY | DELETE fig.2-20.

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. Move the cursor to 0001

2. Enter the letters and numbersas T Y P E 2 - 0 1

3. Press input

2.3.2 New Program Edition

When a new program has been selected, press EDIT key to be in editing mode.
The LCD screen will be blank with cursor pointing at the first line to be entered
as in Fig 2-21.
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FGEH-NO - ooo FGh-FEF &

W0353000
il
Til

= CHI0X30.E20.
o030 £30, 502
H35.
#an.
GO0 1004100,
hiDe

Z[-0000.__ | | [Z[-0000__

Fig.2-21
During program editing, the following keys will be used.

Function keys.
Numeric keys, 0~9
CURSOR « and CURSOR — keys for data inspection in the same block.
PAGET and PAGEV keys for data inspection between lines.
NEW LINE key -- Establishing or inserting a new block anywhere in the
program.
Key in a function code, then press NEW LINE to establish a new line.
6. INPUT -- For entering a data or a function in the established block.
Key in a function code, then use INPUT to enter more data into the
established line.
7. DEL -- For deleting a block (line) of program.

AN

You can edit a program with or without block number. Following is an example
program to explain the keystrokes required to edit a new program in the
controller.

Ex: Program 1
N10 GO XO. YO.
N20 G4 X1.
N30 GO U480. V-480.
N40 G4 X1
N50 M99



Keystrokes: (Ignore the sign "-" below. It's there for clarity)
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1. Please confirm the edit status and press Edit key to enter in the controller.

N1 GO XO0. YO.

2. Enter first block information G — 0 —

NEW LINE

It is a new establishing block. Thus, users need to enter NEW LINE key.
After this step, the LCD screen is shown as Fig 2-22.

PRM-NO 0 PRM-RFE
» GO
X | 0000 | | |z 0.000
| | |
And enter:
X0 INPUT
YO INPUT

Key-strokes for the remaining blocks are as follows.

2. N20 G4 X1.
A) G-4-
(B) X-1-e-

3. N30 GO U480. W-480.
(A) G-0-
(B) U-4-8-0--

NEW LINE
INPUT

NEW LINE
INPUT

V-"-"4-8-0-e-INPUT
(The negative sign "-" here can be input anywhere before pressing

INPUT key)

Fig.2-22
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4. N40 G4 X1.

(A) G-4- NEW LINE
(B) X-1-e- INPUT

5. N50 M99
(A) M-99- NEW LINE

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.

2.3.3  Old 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, simply 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 sure the system in EDIT mode.
2. Use PAGET, PAGEY key to move cursor to N3 block.
3. Add a function of F300 by entering data below and LCD will display as in

| PRM-NO 0 PRM-RFE
N1 X0.YO Z0.
N220
N3 U480. V-480. F300
N4Z15
X| 0000 | | |z 0.000
| | | Fig 2-23
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F-3 0 O0-INPUT
4. Revise U480. to U360. by keying in

U-3-6-0-e-INPUT

Delete a Function

To delete a function, 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 sure the system in EDIT mode.

2. Use PAGET, PAGEY key to move cursor to N3 block.

3. Key"F" without numbers and press INPUT key, LCD displays as Fig
2-24.

PRM-NO 0 PRM-RFE

N1 X0.Y0 Z0.
N220

»N3 U480. V-480.
N4Z15

X | 0000 | | |z 0.000

Fig.2-24

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
data for the block.

Ex: Insert N31 U20. V-20.
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between N3 GO U480. V-480. and
N4Z15

1. Make sure the system in EDIT mode.

2. Use PAGET, PAGEY key to move cursor to N30 block.

3. Enter
N 3 1 new line
U20.input
V-2 0. input

The LCD display is shown as fig.2-25.

PRM-NO 0 PRM-RFE

N1 X0.Y0 Z0.
N220
» N3 U480. V-480. F3000
N31 U20. V-20.
N4Z15
NO2

X | 0000 | |

0.000

Delete a Program Block

Fig 2-25

To delete a block, use PAGET, PAGEY 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. Make sure the system in EDIT mode.

2. Use PAGET, PAGEY key to move cursor to N31 block.
3. Press DEL key and the LCD display is as shown in Fig 2-26 (Block N4)



PRM-NO 0  PRM-RFE
N1 X0.YO Z0.
N220
»N4Z15
NO2
X | 0000 | | |z 0.000
| | |

2.3.4 Delete a Program

2 OPERATION

Fig.2-26

Move the cursor to the program that you want to delete it in PRNO mode and
press DEL. The LCD display is shown as fig.2-27

PRM-NO 0 PRM-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 | | |z 0.000
READY-STOP

Fig.2-27

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.

2-27
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Note: After completing the procedure, all the program data in memory
will be vanished. Therefore, do not use this program if it is not necessary.

2.3.5 Decimal Points Entering

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 a decimal format.
Described more in detail below.

The decimal input such as X, Y, |, J is 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 4/3 Format

X2 X0.002 mm

Y250 Y0.0250mm
Z35 Z0.035mm

U2500 U0.500 mm
V25 V25.0000mm

W125. W125.000mm
F300 F0.3 mm/min

The numerical formats for the function codes used in Lathe 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: Variables Integer input
X,Y,Z, U, V,W, I, J-code 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.
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2.3.6 Notes For Edition

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

N10 GO X0 YO ......... first block
N20 G4 X1  .......... second block
N30 U480 Vv-480 ....... third block
N35 U20 V-20 .......... fourth block
N4O G4 X1 .............. fifth block
N50 M99............... sixth  block

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

3. Block number is recognized by the number of characters, not by its value.
Therefore, N10, NO10, NOO10 are three different block number.

Program Block

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

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

3. If you specify absolute coordinate and incremental coordinate for the
same axis in a block, only the incremental coordinate will be executed.
Example: G1 X100. U50. -- U50 will be executed.
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4. Do not exceed 80 bytes of data input for a single block. Otherwise, the
CNC controller will show an error message Err-18 at the bottom of the
screen.

2.3.7 Circular Entering

There are three functions on the Edit Screen. These are single drilling,
grooving and canned cycle.

[PGM-NO: 000 PGM-REF: ]

¥|-o000 000 [Y]-0000.000 [Z[-0000.000

Mator not home - Fig.2-28
G81..G89 |G22..625 | G34..G37 |

2.3.7.1 Single Drilling
After selecting single drilling, the next screen display shows below:

00 01
................... T,
T G82 G83
Drrilling canned cycle Deep Hole
=81 Dwvell st hole bottam Drilling canned cycle
Drilling canned cycle
(.Y (£, (.Y

o g3 O g3 O—S o]
H H R H ?_
—R r ¢ t

Q 4 td
L R atbon “Z(Hale batiam)
ole DOoTom .
Fidwell at hottam) Fig.2-29

Pase 1y | GB1 | GB2 [ GB3 [P2%® pown

Follow the direction of the figure and choose the required function to enter
(G81, G83, G85, G86, G89). For example: choose G81 to enter the display
below:
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IG81 Criling Canned Cycle o
Gl Y 7 RCF e 4
Start Position - 0000.0._. Gl
Y -0000.0. ..
Bottom POS. 2 -0000.0._.
F Position E.-0000.0... (25Y)
Speed F: 0000000 R
Always use absolute mode.
Fosition unit © mm.
Speed unit  : mmimin. —R
— Z
Fig.2-30
Page |, | Frogram | Insert | Ficture | Fun

And enter the required input value from the format. After the confirmation, and
press< Program Newline >. The controller can automatically create a new
program from new format values. Use the key “ Program Check” to review the
information and check whether there is a program being created.

If the user needs to execute the drilling function directly, press “Direct
Execution” key for 3 seconds, it will switch to the auto mode and execute this
single step (Non Edit Program). After the execution, it will switch back to the
display again.

The figure on the right is a brief format. The user can follow the figure and
enter parameters.

Please check the G-functions and descriptions in the format.

2.3.7.2 Grooving

After selecting the function, display shows below:

0,0 C+LY+D

G22
Shadow part will be cut

G24

Fags |, | G22 | G23 | G24 | G25 Fig.2-31
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Follow the direction of the figure and choose the required functions. For
example: choose the circular grooving to enter the display below:

525 Circular grooving

I325% Y F R OE T F
Center POS. X :-0000.000
Y -0000.000
Bottom POS. 2 =-0000.000
R Position E:-0000.000
Arc Radius E: 0D0O0.000
Direction T: o |
Speed F Q000000

Tool Radius {00 : 0000.000
Always use absolute mode.

FPosition unit © mm
; . A
speed unit © mmdmin

[F=1]

Page | |F"ru:ugram| Insert | Ficture | Run Fig.2-32

And enter the required input value from the format. After the confirmation,
and press< Program Newline >. The controller can automatically create a new
program from new format values. Use the key “ Program Check” to review the
information and check whether there is a program being created.

If the user needs to execute the drilling function directly, press
“Direct Execution” key for 3 seconds, it will switch to the auto mode and
execute this single step (Non Edit Program). After the execution, it will

switch back to the display again.

The figure on the right is a brief format. The user can follow the figure and
enter parameters.

Please check the G-functions and descriptions in the format.

2.3.7.3 Canned Cycle

After selecting < canned cycle>, the display shows below:
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535
G37

Page ), | 34 | 535 | 36 | G37 Fig.2-33

Following the direction of the diagram and choose the required function. For
example: choose the grid of canned cycle to enter the display below:

G37 Grid drill canned cycle
LE S A N S N N i
Tty Einy)
Start Position X :-DDD0.0...
Y -0000.0. .
Bottorm POS. 7 :-0000.0... T
R Position El0000D.0...

Hole Interval  -Xg00O0.0... ATYDH

Line Interval =¥ 0000.0... ¥ _+J_

Amount /Line ni: Q000000 | |

Total Line . 0000000 ':—m{ 4»‘

Speed F.: 0000000

speed unit © mmimin

Page |\ | Program | Inset [ Picture | Run Fig.2-34

And enter the required input value from the format. After the confirmation,
and press< Program Newline >. The controller can automatically create a new
program from new format values. Use the key “ Program Check” to review the
information and check whether there is a program being created.

If the user needs to execute the drilling function directly, press
“Direct Execution” key for 3 seconds, it will switch to the auto mode and
execute this single step (Non Edit Program). After the execution, it will
switch back to the display again.

The figure on the right is a brief format. The user can follow the figure and
enter parameters.
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Please check the G-functions and descriptions in the format.
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