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11 Machine Operation
11-1 MANUAL OPERATION
11-1-1 JOG MODE
	CONTROL PANEL 
	OPERATION INSTRUCTIONS
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	Set the machine at the JOG operation mode.
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	Select the speed of G01.
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	Elect your desired moving direction(+ or -)on the axes, then the corresponding axes will feed with G01 feed speed. 
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	During the machine is feeding, when the RAPID key is pressed, the axis will traverse with G00 speed. The G00 traverse speed is dependent on the value set by the speed regulator. Once the regulator is released, feed speed will return to the original G01 speed.


11-1-2 MPG HANDLE MODE
	CONTROL PANEL 
	OPERATION INSTRUCTIONS
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	Set the mode selection switch at HANDLE mode.

	
	

	
[image: image6.wmf]
	1. Elect your desired axis to be moved.

2. Elect the desired speed.

3. Turn the handle clockwisely or counter-clockwisely. At this time, make sure if the handle rotation direction complies with the axis moving directon.

	
	
	


11-1-3 START SPINDLE RUNNING BY JOG OR HANDLE MODE
	CONTROL PANEL 
	OPEATION INSTRUCTIONS
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 EMBED AutoCAD. Drawing.14  [image: image8.wmf]
	Set the mode select switch at JOG or HANDLE mode.
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 EMBED AutoCAD. Drawing.14  [image: image10.wmf]
	Press the CW or CCW key to run the spindle clockwisely orconuter-clockwisely.



11-1-4 START SPINDLE RUNNING BY MDI MODE
	CONTROL PANEL A
	OPEATION INSTRUCTIONS
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	Set the mode select switch at MDI mode.
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	Key in and input xxx on the controller.(For detailed input instructions, refer to the controller operation manual).
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	Press the program start key, then the spindle will start running according to the commanded speed.


11-1-5 STOP SPINDLE
	CONTROL PANEL A
	OPEATION INSTRUCTIONS
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 EMBED AutoCAD. Drawing.14  [image: image15.wmf]
	Set the mode select switch at JOG or HANDLE mode.

	
	

	
[image: image16.wmf]
	Press the spindle stop key to stop the spindle running.

	
	


11-1-6 ZERO POSITION MODE
	CONTROL PANEL A
	OPEATION INSTRUCTIONS
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	1. Set the mode select switch at ZRN mode.

2. Make sure the moving distance is over 100mm when the axis moves toward the zero position.
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	Select the axis moving direction for zero position return.
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	The zero position return speed is G00.(for a new machine, the first time zero position return speed is 25% of the G00 speed)

	
	

	
[image: image20.wmf]
	The zero position return also can be executed by using the zero position function provided on the control panel. When this key is pressed, the machine will perform Z-axis zero position return at first, then followed with X.Y-axis.


11-2 AUTOMATIC OPERATION
11-2-1 AUTO MODE
	CONTROL PANEL 
	OPEATION INSTRUCTIONS
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	Set the mode select switch at AUTO mode.
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	CALL PROGRAMS( For detailed instructions for program calling, refer to the controller operation manual).

	
[image: image23.wmf]
	1. Properly adjust the rapid traverse speed G00.

2. When the programs are just edited, use the lowest speed to check if the programs are correct or not.
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	1. Properly adjust the G01 speed.

2. The F speed regulation knob for the programs.
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	PROGRAM START
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	PROGRAM STOP


11-2-2 MDI MODE
	CONTROL PANEL 
	OPEATION INSTRUCTIONS
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	Set the mode select switch at MDI mode.
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	1. PROGRAM INPUT.(For detailed instructions for program input, refer to the controller operation manual).
2. There are some restrictions for the programs in MDI mode, which allows for execution of simple programs. For detailed execution restrictions, refer to the controller operation manual.
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	3. Properly adjust the rapid traverse speed G00.

4. When the programs are just edited, use the lowest speed to check if the programs are correct or not.
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	3. Properly adjust the G01 speed.

4. The F speed regulation knob for the programs.
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	PROGRAM START
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	PROGRAM STOP


11-2-3 DNC LINK MODE
	CONTROL PANEL 
	OPEATION INSTRUCTIONS
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	Set the mode select switch at DNC mode.

	
	

	1. Prepare a personal computer with DNC transfer software.
2. Set the transfer setting between the machine and PC.

3. INPUT PROGRAMS.( For detailed instructions for program input, refer to the controller operation manual.)

4. There may be some problems occur in DNC transfer, therefore you are requested to learn more about the correct setting between the machine and the PC.
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	1.Properly adjust the rapid traverse speed G00.

2.When the programs are just edited, use the lowest speed to check if the programs are correct or not.

	
	

	
[image: image35.wmf]
	1.Properly adjust the G01 speed.

2.The F speed regulation knob for the programs.
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	PROGRAM START
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	PROGRAM STOP

	For detailed instructions for DNC transfer , refer to the next chapter.


11-3 ACTUAL OPERATION
11-3-1 NAGAZUBE CW AND CCW OPERATION
	CONTROL PANEL 
	OPEATION INSTRUCTIONS
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 EMBED AutoCAD. Drawing.14  [image: image39.wmf]
	Set the mode select switch at JOG or HANDLE mode.

	
	

	
[image: image40.wmf]
	1. Turn the magazine manual control key on the control panel A.

2. The control panel B is not equipped with a manual control key, so that you only need to turn the mode select switch to the HANDLE or JOG mode position.
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 EMBED AutoCAD. Drawing.14  [image: image42.wmf]
	When the magazine CW or CCW key is pressed, the magazine will start rotation. The tool pocket position will be displayed on the screen shown as below.

	
	

	
[image: image43.wmf]
	The screens are used for displaying the positions of spindle and magazine.

	
	


11-3-2 TOOL UPLOADIND ON MAGAZINE
	CONTROL PANEL 
	OPEATION INSTRUCTIONS
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	Set the mode select switch at MDI mode.
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	Input and execute program M6 Txx, so that the tool number on the spindle is just you need, Then change to the next operation mode. (For detailed instructions for program input, refer to the controller operation manual).
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 EMBED AutoCAD. Drawing.14  [image: image47.wmf]
	Set the mode select switch at JOG or HANDLE mode.

	
	

	1. Clean the tool before fitting to the spindle, and tighten it securely.
2. Make sure the pull stud specifications are correct.

3. Thoroughly clean the tool shank before fitting it on the machine. Always remember a dirty tool shank may affect machining accuracy and the spindle taper accuracy.
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	1. Press the manual tool nuclamp button.
2. Monut your desired tool.

3. Release the manual tool unclamp button.

4. Then the tool number on the spindle is that you selected.

	Repeat the motion 1 for calling the next tool to the spindle. During tool changing, the previous tool will be placed in the tool pocket. The screen will display tool number to be fitted on the spindle.


11-3-3 TOOL UNLOADIND ON MAGAZINE
	CONTROL PANEL 
	OPEATION INSTRUCTIONS
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	Set the mode select switch at MDI mode.
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	Input and execute program M6 Txx , so that the tool number on the spindle is just what you want to remove. Then change to the next operation mode.(For detailed instructions for program input, refer to the controller operation manual).
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 EMBED AutoCAD. Drawing.14  [image: image52.wmf]
	Set the mode select switch to JOG or HANDLE mode.
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	1. Press the manual tool unclamp button.
2. Remove tool.

3. Release the manual tool unclamp button.

	
	
	


11-4 NOTICES FOR DNC LINK
The machine link is the mostly applied function and operation in mold making industry, however there are some problems occur on the machine link as following:
1. Are controller and PC transfer speed correct?
2. Are controller and PC input CH correct?
3. Are controller and PC transfer circuit correct?
4. Are controller and PC stop bit correct? 
5. Are controller and PC transfer bit correct?
6. Are controller and PC transfer receiving pot correct?
7. Is there any % marking at the output program head and end of the PC?
11-4-1 DNC LINK CIRCUIT DIAGRAM
In general, the DNC transfer circuit requires better wire material. The signal transfer wires with isolating screen are suitable for such application.
11-4-1-1 TRANSFER CIRCUIT DIAGRAM 1
MITSUBISHI / FANUC TRANSFER CIRCUIT WIRING
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11-4-1-2 TRANSFER CIRCUIT DIAGRAM 2
MITSUBISHI / FANUC TRANSFER CIRCUIT WIRING
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11-4-1-3 TRANSFER CIRCUIT DIAGRAM 3
MITSUBISHI / FANUC TRANSFER CIRCUIT WIRING
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11-4-1-4 TRANSFER CIRCUIT DIAGRAM 4
MITSUBISHI / FANUC TRANSFER CIRCUIT WIRING
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11-5 MACHINE M CODE
	M code
	description
	optional
	Remark

	M00
	Program stop 
	
	

	M01
	Program optional stop 
	
	

	M02
	Program end 
	
	

	M03
	Spindle cw 
	
	

	M04
	Spindle ccw 
	
	

	M05
	Spindle stop
	
	

	M06
	Automatic tool change 
	
	

	M07
	Oil mist on 
	*
	

	M08
	Coolant on 
	
	

	M09
	Coolant off & oil mist off 
	
	

	M10
	Tool kit on or water through spindle on
	*
	

	M11
	Tool kit off or water through spindle off 
	*
	

	M12
	Oil mist off
	*
	

	M13
	Spindle cw & coolant on 
	
	

	M14
	Spindle ccw & coolant on 
	*
	

	M15
	Chip clean on 
	*
	

	M16
	Chip clean off 
	*
	

	M17
	End of subprogram 
	
	*siemens*

	M18
	
	
	

	M19
	Spindle orientation
	
	

	M20
	
	
	

	M21
	Magazine right 
	
	

	M22
	Margazine left
	
	

	M23
	Pot up 
	
	

	M24
	Pot down 
	
	

	M25
	Tool clamp
	
	

	M26
	Tool unclamp 
	
	

	M27
	Renishaw intrface power on 
	*
	

	M28
	Renishaw intrface power off
	*
	

	M29
	Rigid tapping 
	
	*fanuc*

	M30
	Program end & rewind 
	
	

	M31
	
	
	

	M32
	Margazine search new tool 
	*
	

	M33
	
	
	

	M34
	
	
	

	M35
	4th-axis clamp 
	*
	

	M36
	4th-axis unclamp 
	*
	

	M37
	
	
	

	M38
	
	
	

	M39
	
	
	

	M40
	
	
	

	M41
	
	
	

	M42
	
	
	

	M43
	5th-axis clamp
	*
	

	M44
	5th-axis unclamp
	*
	

	M45
	Chip conveyor on 
	*
	

	M46
	Chip conveyor off 
	*
	

	M47
	Screw auger cw 
	*
	

	M48
	Screw auger ccw
	*
	

	M49
	Wash down / chip clean on / PIN OUT
	*
	60T

	M50
	Wash down / chip clean off / PIN RETRACT
	*
	60T

	M51
	Door open
	*
	

	M52
	Door close 
	*
	

	M53
	Shifter to spindle 
	
	60T

	M54
	Shifter to mag 
	
	60T

	M55
	Swing to spindle 
	
	60T

	M56
	Swing to mag
	
	60T

	M57
	Tool out 
	
	60T

	M58
	Tool in 
	
	60T

	M59
	Arm rotate to 0-180 
	
	60T

	M60
	
	
	

	M61
	Mirror image x axis off 
	*
	

	M62
	Mirror image y axis off 
	*
	

	M63
	
	
	

	M64
	Mirror image 4th off 
	*
	

	M65
	
	
	

	M66
	
	
	

	M67
	
	
	

	M68
	
	
	

	M69
	
	
	

	M70
	
	
	

	M71
	Mirror image x axis on 
	*
	

	M72
	Mirror image y axis on 
	*
	

	M73
	
	
	

	M74
	Mirror image 4th on 
	*
	

	M78
	
	
	

	M79
	
	
	

	M80
	
	
	

	M81
	Magazine right
	
	*fagor *

	M82
	Magazine left
	
	* fagor *

	M83
	
	
	

	M84
	
	
	

	M85
	Tool clamp 
	
	* fagor *

	M86
	Tool unclamp
	
	* fagor *

	M87
	
	
	

	M88
	
	
	

	M89
	
	
	

	M90
	Mag count reset / mag ref serch & t-table 
	
	

	M91
	
	
	

	M92
	
	
	

	M93
	
	
	

	M94
	
	
	

	M95
	Parts counter
	*
	

	M96
	
	
	

	M97
	
	
	

	M98
	Call sub-program
	
	

	M99
	Sub-program return 
	
	

	M100
	ATC arm 0°~60°
	
	Server

	M101
	
	
	

	M102
	
	
	

	M103
	
	
	

	M104
	
	
	

	M105
	
	
	

	M106
	
	
	

	M107
	
	
	

	M108
	
	
	

	M109
	
	
	

	M110
	ATC arm 180°
	
	Server

	M111
	
	
	

	M112
	
	
	

	M113
	
	
	

	M114
	
	
	

	M115
	
	
	

	M116
	
	
	

	M117
	
	
	

	M118
	
	
	

	M119
	
	
	

	M120
	ATC arm 60°~0°
	
	Server


11-6 M CODE INTRODUCTION 
	M code
	Function
	Explain
	Remarks

	M00
	Program stop
	When program administer to M00 block, program will stop automatically. When press program start button, program will keep going next block. 
	

	M01
	Program optional stop
	The function of M01is the same with M00 but it must collocate with stop key on operation panel. If stop key is in “OFF”, M01 doesn’t work. 
	

	M02
	Program end
	When program reads M02 it means program end but it will not go back to the beginning of program. There is parameter to adjust, please reference control operation manual. 
	

	M03
	Spindle cw
	When S(speed) is appointed, it must collocate M03 to be used in the same block otherwise spindle will not rotary. If we are going to change the speed when spindle is running just input S , don’t need to stop spindle. 
	

	M04
	Spindle ccw
	When S(speed) is appointed, it must collocate M03 to be used in the same block otherwise spindle will not rotary. If we are going to change the speed when spindle is running just input S , don’t need to stop spindle.
	

	M05
	Spindle stop
	Input M05 then spindle stop. 
	

	M06
	Automatic tool change
	Automatic tool change can be administered only in automatic mode.
	

	M07
	Oil mist on
	When it reads M07, air will flush beside head. 
	OPT

	M08
	Coolant on
	When read M08, cutting fluid pump will run and send cutting fluid to coolant tray pipe beside the head through water tank. 
	

	M09
	Coolant off & oil mist off
	When read M09, cutting fluid pump will stop. 
	

	M10
	Tool kit off on or water through spindle on
	Coolant through spindle on. When this function start, cutting fluid will flush through spindle center. (It must be special tools)
	OPT

	M11
	Tool kit off or water through spindle off
	Coolant through spindle off. 
	OPT

	M12
	Oil mist off
	When read M12, air cooling will stop. 
	

	M13
	Spindle cw & coolant on
	When read M13, spindle will forward and turn on cutting fluid at the same time. 
	OPT

	M14
	Spindle ccw & coolant on
	When read M14, spindle will reverse and turn on cutting fluid at the same time. 
	OPT

	M15
	Chip clean on
	Chip flushing system start.
	OPT

	M16
	Chip clean off
	Chip flushing system stop.
	OPT

	M19
	Spindle orientation
	When read M19, spindle orientation.
	

	M21
	Magazine right
	Armless type ATC forward under special setting.
	

	M22
	Magazine left 
	Armless type ATC reverse under special setting.
	

	M23
	Pot up
	Arm type ATC up under special setting.
	

	M24
	Pot down
	Arm type ATC down under special setting.
	

	M25
	Tool clamp
	Tool clamp under special setting.
	

	M26
	Tool unclamp
	Tool unclamp under special setting.
	

	M29
	Rigid tapping
	FANUC function
	

	M30
	Program end & rewind
	When read M30, it means program end but program will go back to the beginning. 
	

	M35
	4th-axis clamp
	4th axis hydraulic clamp 
	OPT

	M36
	4th-axis unclamp
	4th axis hydraulic unclamp
	OPT

	M37
	4th Axid indes cycly start cw
	4th axis hydraulic rotary 90 degree on right way
	OPT

	M38
	4th Axid indes cycly start ccw
	4th axis hydraulic rotary 90 degree on left way
	OPT

	M45
	Chip conveyor on
	Chain type chip conveyor on
	OPT

	M46
	Chip conveyor off
	Chain type chip conveyor off
	OPT

	M47
	Screw auger cw
	Screw type chip conveyor on
	OPT

	M48
	Screw auger ccw
	Screw type chip conveyor reverse jog
	OPT

	M49
	Wash down / chip clean on
	Base chip flushing system on 
	OPT

	M50
	Wash down / chip clean off
	Base chip flushing system off
	OPT

	M90
	mag ref serch & t-table 
	Administer in automatic model then tool number of arm type ATC will re-arrange  
	

	M98
	Call sub-program
	Please reference control operation manual 
	

	M99
	Sub-program return 
	Please reference control operation manual
	


11-7 F FUNCTION
Beeline cutting (G01), Arc cutting (G02, G03) must collocate feed rate to use, its range from 1~8000mm/min. 
11-8 S FUNCTION
S can control spindle speed. Spindle speed can be set by S command in memory model or manual model but it must collocate M03 or M04.
11-9 T FUNCTION
T command can set tool number. It is used usually with M6. T command can be used only in MDI or automatic model.
11-10 ARLAM NUMBER
Please take reference of circuit diagram because specifications of each machine are different.
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