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9  Machine maintenance
9-1  NOTICES FOR MACHINE MAINTENANCE

1. A high performance machine not only requires a well trained operator, but also periodic maintenance and inspection.

2. Machine cleaning is also an important factor in your maintenance schedule.

3. Dust, moisture, and oil smoke may indirectly speed up corrosion on electrical component surfaces.

4. To ensure an effective maintenance schedule, you need to prepare a proper time table and perform maintenance thoroughly.  In case your scheduled maintenance planning interfere against the production planning, always take the maintenance as a priority for extending service life of the machine and controller.  While performing maintenance jobs, you are requested to keep record for the motions and parameters related with the controller.  This may help you understand the parts life, and keep the parts for future replacement.

5. Make sure power switches are in OFF conditions before performing maintenance job.  Failure to comply may result in danger.

6. The maintenance schedules listed in this operation manual are normally applied for the machine construction performance and accuracy.  For any other special maintenances not included in this manual you should also follow the standard maintenance requirements.

7. Always keep in mind that ONLY through periodic maintenance and inspection will keep you machine at a high performance condition.

8. A small problem will cause parts disqualification or oven affect the machine accuracy and service life. Therefore performing routine maintenance and inspection are not only necessary abut also important.  If there is any problem which can’t be solved or not instructed in this manual, consult the machine manufacturer or your local distributor for service assistance.

9. Performing machine maintenance and inspection may result in danger, therefore always remember to turn power off before performing.
10. Never attempt to have your hands or feet to clean the chip conveyor until it comes to a complete stop.

11. The work light and solenoid valves get not after a long time operation, so do not touch them just after power off.
12. Any dust entering into the electrical control cabinet or operation control box may cause an instability of the machine performance, therefore do not open the covers on the electrical control cabinet and operation control box if not necessary.

13. If not necessary, do not climb the machine.

14. Do not alter the machine parameters unless authorized to do so by the machine manufacturer.
9-1-1 MAINTENANCE POSITIONS
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9-2 MAINTENANCE LIST

9-2-1 DAILY MAINTENANCE

1. Check the lubrication oil level. Fill oil if necessary.

2. Check the oil level in oil cup of filter/regulator/lubricator combination unit. Fill oil if necessary.

3. Check if the air blasting in the spindle hole works normally or not.

4. Clean the taper part in spindle hole by using dust-free paper.

5. Clean the tool change arm especially on the gripping jaws.

6. Clean each tool shank on the magazine.

7. Clean all limit switches and sensing pieces exposed outside.

8. Keep working area clean.

9. Release water accumulated in filter/regulator/lubricator combination unit.

10. Remove chips existed on slideways.

11. Check if air pressure is normal or not.

12. Check if cooling fan works normally or not.

13. Check the cutting fluid level is normal or not.

9-2-2 WEEKLY MAINTENANCE

1. Replace filter screens on the controller and heat exchanger.

2. Check if cutting fluid level in the fluid tank is sufficient or not.

3. Check the machine appearance and if all warning labels clearly indicate or not.

4. Clean the filter screen in oil cooler.
5. Check if oil in tool unclamping pressure booster is sufficient or not.  Fill oil when oil amount is less than half of the total amount.

6. Check if all sideways are properly lubricated.

9-2-3 MONTHLY MAINTENANCE

1. Check lubrication conditions on X,Y,Z-axis (linear guide ways).  Make sure the linear guide ways are properly lubricated.

2. Clean tool pockets on the magazine.

3. Inspect and clean all proximity switches.

4. According to label locations indicated in this manual, check if all instruction labels and warning labels indicate clearly or not.

5. Clean filter screen in the fluid tank.
9-2-4 SEASONLY MAINTENANCE

1. Clean or replace lubrication oil, and filter screen in oil suction device.

2. Check parameters and home point on each axis.

3. Check if dust wipers on each axis are normal or not.

4. Check if servo motor on each axis and headstock run normally without abnormal noise.

5. Check the chain on counter-balance weight and lubricate it.

6. Check the spindle transmission belt tension.

7. Check the fluid tank and filter elements.

9-2-5 YEARLY MAINTENANCE

1. Check square ness accuracy on each axis. Adjust accuracy if necessary.

2. Check if all lubrication tubes and fittings are secured properly, and make sure there is no oil leakage and no damage.

3. Replace fluid in the spindle cooler.

4. Clean hydraulic oil tank and check programs.

5. Check if there is any abnormal noise when each motor is running.

6. Replace oil in hydraulic power unit and the 4th axis.

9-3 SLIDEWAYS LUBRICATION

1. The machine employs a centralized lubrication system, which may vary with machine models.

2. Centralized lubrication system is applied for lubricating slide ways and linear guide ways.  If is requested to periodically check if oil amount in the lubricator is sufficient or not.  In case insufficient oil occurs, an warning lamp on the control panel will light on.  Also, always make sure the lubricator works normally at all times. ( Lubricator operates after machine power on).

3. Do not add any additive into the lubrication oil. After filling oil, tighten the cap on the oil inlet port.
4. Clean the filter cup in the lubricator every three months.  This may prevent any fine object entering into lubricator , causing machine parts damage or accuracy problem.

5. Use a clean container for filling oil to prevent oil tube jamming by fine object, as this may result in machine parts damage.

6. For users in Taiwan the recommended lubrication oils are C.P.C oil, C.P.C. circulation oil, engine oil , other specified oils, and other imported equivalent oils .  For users overseas use the recommended oil which are available locally. ( See Suggested Oil list given in this manual).

7. The operator is absolutely requested to follow the oil replacement schedule.  Normally oil replacement can be made while performing machine maintenance.

8. Any negligence may result in poor affection on the machine.  However always keep the machine at proper lubrication condition will extend machine service life and ensure accuracy.
9. During a long period of vacation or the machine is not in use for a long time, it is requested to apply rust preventative oil on the parts, such as slide way surfaces, screws, and table surface etc.  The proper preventative oil should features low viscosity liquid state.

10. When the machine is just unpacked or the machine has been not in use for a long period, always remembers to properly lubricate all slide ways and the necessary parts before starting.  Keep the automatic lubricators operating until the lubrication oil flush out of wipers.  Or you can manually shot lubrication oil over 10 times by hand lubricator.
11. Form a habit to check oil amount and oil quality everyday before working.  Always keep the machine properly lubricated to ensure its running performance.

12. Before starting the machine, be sure to clean all slide ways surfaces, spindle, and spindle bore etc.

13. Use only the lubrication oil specified in this manual. (See Suggested oil List).  Do not use unsure oil to prevent affecting machine operation performance. Note that improper oil may damage the critical parts of the machine.

14. Make sure the lubrication system works normally.  It is suggested to manually shot oil ( automatic lubricator) onto slide ways surfaces.  If oil color becomes dark, at this time you need to replace with new oil.  The check is made only for a machine operated for some time. For a new machine which is filled with new oil, so that the operator only need to check oil amount.

15. The industrial oil waste (such as cutting fluid and lubrication oil) shall be handled according to local regulations. Do not throw out or place arbitrarily.

9-3-1 SLIDEWAYS LUBRICATION

1. All slide ways are lubricated by a centralized automatic lubricator equipped with the machine, which is linked to the electric control system for detecting oil.  In case insufficient oil occurs, an alarm activates to alert the operator for filing oil.

2. SLIDEWAYS LUBRICATION CIRCUIT
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3. SADDLE LUBRICATION CIRCUIT
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4. TABLE LUBRICATION OIL CIRCUIT
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5. SPINDLE HEAD LUBRICATION OIL CIRCUIT
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9-3-2 ADJUSTING CENTRALIZED LUEBRICATION SYSTEM FOR SLIDEWAYS

1. The lubrication circuit features a proportional oil distribution.  Oil delivery to all parts is distributed by a proportion.

2. The machine lubrication can be made by a centralized automatic lubricator or hand lubrication.

3. MANUAL LUBRICATION: when the lubrication start switch is pressed, the motor pump running for delivering oil.  When the lubrication switch is released, oil delivery stops.

4. AUTOPMATIC LUBRICATION: when the machine power is turned on, the centralized automatic lubrication system is ready.  Properly set your desired lubrication time.

5. OIL OUTLET PORTS: All oil outlets ports equipped on this machine are volumetric or distributed valves .  Specifications for distributed valves are varied with oil outlet flow.

6. The fully automatic lubrication system is equipped with a floating switch and an automatic alarm.  In case insufficient oil occurs, the alarm arises to alert the operator to fill oil.  The lubrication system is also interlocked with the controller.  Under the insufficient oil condition, the automatic tool knocking system cannot execute, also an alarm arises.

9-3-3   LUBRICATION TROUBLE SHOOTING

1. The fully automatic lubrication system is equipped with a floating switch and an automatic alarm.  In case insufficient oil occurs, the alarm arises to alert the operator to fill oil.  The lubrication system is also interlocked with the controller.  Under the insufficient oil condition, the automatic tool knocking system cannot execute , also an alarm arises.

2. Clean filter screen at least once a year.

3. Everyday check to see if lubrication oil amount is sufficient or not.  In case the lubrication system is failed, do not operate the machine until a proper trouble shooting has been made.

4. Periodically check if oil outlets are normal or not.
5. LUBRICATION SUSTEM TROUBLE SHOOTING
	NO.
	PROBLEM
	CORRECTION
	OIL OUTLET FAILED

	1
	PROBABLE CAUSES
	1. Oil tube jammed.
2. Oil viscosity too high.
3. Filter screen jammed.
4. Oil insufficient
5. Floating switch damaged.
6. Check valves on inlet/outlet port jammed.
7. Pump parts damaged.
8. Oil tube broken.
	1. Clean or replace tube.
2. Use correct oil.
3. Remove jammed object.
4. Fill oil.
5. Replace
6. Remove jammed object.
7. Repair
8. Replace tube

	2
	ALARM OCCURRED
	1. pressure switch short circuit。
2. Tube broken
3. Pump output pressure is insufficient
	1. Replace pressure switch or wire
2. Replace tube
3. Repair pump

4. Replace pump

	3
	INACCURATE OIL FLOW
	1. parts worn out
2. Seal not tight
	1. Replace model
2. Replace


9-4. FILTER/REGULATOR/LUBRICATOR COMBINATION UNIT ( F.R.L.)

1. When a filter/regulator/lubrication combination unit is equipped on the machine, you are requested to make sure the lubrication oil in the F.R.L. unit is sufficient and periodically release water accumulated in the F.R.L. unit.

2. In addition to the pressure adjustment on the air source, the F.R.L. unit also permits pressure adjustment .
3. The normal working pressure indicated on the F.R.L. unit should be 6-7 kg/cm2.  If the pressure is under this value, adjust pressure on the F.R.L. unit and/or on the air source.

4. The machine requires a proper sir source.  Refer to instructions given in AIR SOURCE PREPARATION.

5. To adjust air pressure , pull up the pressure regulation knob and turn it for increasing pressure.

6. Refer to instructions given in RECOMMANDED LUBRICATION OIL TABLE when selecting oil for the F.R.L. unit.  It is important to check oil amount in F.R.L. unit everyday, because it provides lubrication oil to spindle taper when

  performing air blasting. Note that lack of lubrication oil in F.R.L. may result in rusting on spindle bore.

7. The air pressure should be set at 6 kg/cm2.  Too low air pressure will cause a failure to actuate ATC and tool change motion.

8. Excessive air flow may shorten parts life and create a big pressure at the stroke end of magazine, which may affect tool change motion smoothness.  Insufficient air flow may cause slower and unstable motions. Tighten nut after air flow has been properly adjusted
9. Below figure shows the F.R.L. location, which is provided at the right side of base.
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9-5  SELECTING COOLANT
1. The correct selection of cutting fluid is dependent on the actual cutting condition.  Refer to the catalogues provided by the cutting fluid manufacturer when selecting a proper coolant.

2. Always note an improper cutting fluid may result in serious damage on the machine.

3. The industrial oil waste ( such as cutting fluid and lubrication oil)shall be handled according to local regulations.  Do not throw out or place arbitrarily.

4. Make sure the cutting fluid does not contain any dusts or chips.
5. Check the fluid amount indicated by the level gauge on the fluid tank.  When oil amount lowers than the level gauge, fill oil immediately.

6. Clean fluid tank and filter screen once a week.

7. Make sure the cutting fluid applied is not harmful to health.

8. Make sure the cutting fluid does not cause a chemical reaction with plastic parts.

9. Select the cutting fluid with better deterioration- resistance capability.
10. Replace the cutting fluid which has not been in use for a long period.

11. Periodically clean the chips existed in the fluid tank.

12. When the machine is equipped with coolant through tool holder device, the cutting fluid system should be equipped with two pieces of single direction fluid control solenoid valve to control circuit direction.M08 code is used to control

  original fluid direction. M08 is used to control coolant trough tool holder switch on.  M09 for switch off control, and pump stop control.
9-5-1 COOLANT PUMP

1. The machine is equipped with a high pressure coolant pump, which delivers cutting fluid at a high pressure.

2. For more details about the coolant pump refer to the pump instruction manual.
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9-5-2 CLEANING FILTER ELEMENT IN COOLANT STSTEM

1. The coolant tank is a separated filtration structure.  The dirtiest position is located under the tray, therefore fine dirt may deposit at the tank bottom.

2. Sometimes the cutting chips may penetrate through the filter screen and deposit at the bottom of fluid tank.  Therefore after some days of operation, the operator should exhaust fluid through the drain port, and clean the inside of fluid tank.

9-5-3 COOLANT CIRCULATION DIAGRAM
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9-6 HEAT EXCHAGER SYSTEM

1. The machine employs a convection type heat exchanger. Even the machine operates in a tough environment, the heat exchanger provides protection for the controller and electronic parts in the control cabinet.  This ensures control system working normally at all times.

9-6-1 WORKING PRINCIPLE

1. there are two separated air circulation systems, which exhaust the energy in an enclosed control box to the outside atmosphere.  The system is called as a closed circuit.  On one of the closed circuit system , heat is absorbed by the heat tube located at the lower part of the heat exchanger, and air in the closed circuit will be cooled continuously by coil.  The circulating air used for protecting the electronic components is completely clean.  The dirty air outside of the control cabinet is completely isolated.  On another circulation system, the atmosphere is applied to absorb heat from the upper part of the heat exchanger.  The working principle for the heat exchanger is to fill refrigerant into the heat tube.  While the fan is moving hot air through the lower part of the eat exchanger, the refrigerant in heat exchanger absorbs heat continuously in the closed circuit.

2. After heat has been absorbed by the refrigerant, it evaporates into gas state ad flow up.  At the time, another fan in the heat exchanger actuates outside atmosphere through the upper part of heat tube, and it absorbs heat so that the team in the heat tube condenses into liquid state then return to the bottom position , and so on.
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9-6-2 FEATURES OF HEAT EXCHANGER

1. The heat tube in the heat exchanger provides superior cooling effect.

2. The heat exchanger is easy to move and install.  Light in weight and simplified construction.

3. Thin and space saving.  The heat exchanger has thin wall design, permitting for installing in control cabinet or the cabinet wall.

4. Easy to maintain and inspect.  The fan is easy to replace. Its simplified construction assures long service life and maximum maintenance convenience.

5. Unlike the conventional cooler, this heat exchanger never dews due to over-cooling.
9-6-3  NOTICES FOR HEAT EXCHANGER INSTALLATION

1. The heat exchanger is specially designed for the control cabinet specifications.  The heat exchanger parts may be damaged after the machine has been operated for a period.  The accessory, heat exchanger, may be damaged in the future.

2. Make sure installation direction and voltage are correct when installing the eat exchanger.

3. If the heat exchanger is installed at a location with too much moisture or oil mist, it is suggested to use proper filling material to guard screw holes to prevent moisture or oil mist from penetrating into the heat exchanger.

4. Do not jam the air convection circuit on the heat exchanger, to prevent affecting heat exchange efficiency.

5. Install the eat exchanger at a proper location where is easy to install and clean filter screen.

6. Fit a fuse or any protection device to the power circuit that connects to the heat exchanger.

9-6-4  HEAT EXCHANGER WORKING ENVIRONMENT
1. Ambient temperature range ( min./max.) : -29°/68°C

2. Do not expose the heat exchanger under a water –falling environment.

3. The installation location should be free of corrosive air.

9-6-5 MAINTENANCE

1. maintenance for the eat exchanger has been simplified to a minimum, however a periodic maintenance is still requested to extend its service life.

2. When performing maintenance, thoroughly clean the filter screen and fan.
	MAINTENCE FREQUENCY
	PARTS CLEANING
	CHECK ITEMS
	CORRECTION

	Everyday ( after operated)
	inside and outside fans
	Check if fan runs normally, and if there is any vibration or noise.
	If abnormal motion occurs, make trouble shooting. If fan

damaged, replace it.

	Weekly or monthly 
	filter screen
	oil or dust deposition
	For light dust slightly knock filter screen , or apply vacuum cleaner to remove dust. For heavy dust, use a neutral detergent or water to flush the filter screen. After completely drying, mount the filter screen to its position.

	Every half year or yearly
	Outside fan
	Oil or dust deposition
	Remove the filter screen and fan, then apply compressed air to clean it completely.


9-7 SPINDLE OIL COOLER

1. The spindle oil cooler is specially designed for machine tools and special purpose machines.  It is excellent for cooling. hydraulic system and spindle lubrication system.  The spindle oil cooler features accurate oil temperature control.  However there are some restrictions for its applications such as temperature and working ranges.  Do not use the spindle oil cooler in case oil temperature or room temperature are out of the rated range.

2. During transportation, keep the spindle oil cooler within a 40 tilting degree, and prevent bumping against it.

9-7-1 FEATURES OF OIL COOLER

1. Increase spindle service life.

2. It maintains a same temperature between the room and the machine, ensuring the spindle accuracy.

3. Prevent spindle run-out.
4. Prevent thermal deformation on the machine.

5. Prevent oil oxidization or evaporation.

6. Improve machining accuracy.

9-7-2 LUBRICATION CIRCUIT FOR SPINDLE OIL COOLER

1. Tubes layout for the spindle oil cooler.
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9-7-3 SUGGESTED OIL FOR SPINDLE OIL COOLER

1. The oil cooler accommodates mineral oil and lubrication oil.

2. Refer to Lubrication Oil Table for oil applicable for the spindle oil cooler.

9-7-4 PROHIBITED OIL

1. Nonflammable actuation oils, such as phosphoric ester based hydraulic oil, chlorinated hydrocarbon based hydraulic oil, water-alcohol based O/W, O/W milky based hydraulic oil.
2. Cutting fluid, grinding fluid, and water soluble fluid.

3. Foodstuff liquid, medicine liquid, and highly corrosive liquid.

4. Gasoline, kerosene and organic solvent.
9-7-5 CHECK BEFORE OPERATION

1. Check oil amount in the oil tank. Fill oil until it reaches to a standard level.

2. Check for leakage. Check to see if oil leaked from oil tank, tubes, and valves.

3. Check for connection.  Check if tubes on hydraulic system and lubrication system are properly connected. Check if electric wiring are correct or not.

9-7-6 TEMPERATURE SETTING

1. The spindle oil cooler employs a temperature difference tracing system for temperature control, which may maintain a constant difference between oil temperature and room temperature.  The spindle oil cooler may start or stop automatically according to room temperature variation.  The oil temperature control keys are provided on the control panel in front of oil cooler control box.  When SV value is ser at 0 C, the oil temperature will be controlled to the same temperature as of room.  When SV value is set at + C, the oil temperature will be higher than room temperature.  When setting at – C, the oil temperature will be lower than room temperature.  Generally the oil temperature is set at the same as room temperature.  At the beginning of machine running, is setting at – C, the spindle oil cooler will start .  If oil temperature is set at lower than room temperature, the oil tank temperature will be lower than room temperature, this may cause wet moisture dewing and mix with oil.  If is not suggested to set oil temperature lower than room temperature.

2. To prevent SV value change due to careless touch, the key is not effective unless it is kept pressing for over 0.5 seconds.

3. The oil cooler features self-diagnostic function. In case problem occurs , the control panel will flash and display the problem. At this time you need to make trouble shooting immediately. Turn off the machine and wait for over 10 seconds before restarting.

9-7-7 OIL COOLER MAINTENANCE
1. Use neutral detergent or high quality soap to remove dusts existed on the oil cooler.  Do not use petroleum , acid, grinding powder, steel brush or hot water for cleaning.  Always protect the paint on the oil cooler.

2. Check to see if the condenser is jammed by dusts.  Use high pressure air or steel brush to clean off the dusts on the condenser.

3. When cleaning the air filter screen on the condenser, remove the filter screen and have the dirty surface faced downward.  Slightly knock on the filter screen or use water detergent mixture to flush the filter screen until dust is removed completely.  Shake the filter screen for drying , then mount it to the position.
4. If the oil cooler is used in a serious moisture environment, always remember to exhaust the moisture accumulated in the oil tank, as the moisture may condense into water and deposit at the tank bottom. Remove water once a month.  Exhaust water through the drain port provided at the tank bottom.
5. Do not remove filter screen while the oil cooler is running, as this may result in touching the high temperature refrigerant tube or the running heat dissipation fan.  For your safety, turn machine power off before performing cleaning or maintenance job on the oil cooler.

6. When the machine is not in use for a long time, turn off the main power switch. This will prevent dust or water adhering in the oil cooler or the condenser.

9-7-8 TROUBLE SHOOTING
1. TROUBLE SHOOTING
	PROBLEMS
	PROBABLE CAUSES
	CORRECTION

	once power on, PV and SV do not display. Cooler and pump stop running simultaneously.
	1.Fuse burnt out
2.Circuit protector is in OFF condition or skipped.

3.Power failure or no power entering
	1. Replace fuse

2. Turn circuit protector to ON position

3. Check power wires

	Once power on, PV and SV display temperature, oil pump indication lamp lights on , but oil cooler does not run
	1. Remote signal not connected

2. Power voltage too low

3. Poor power switch

4. Pump motor damaged
	1. Connect remote signal 

2. Maintain voltage tolerance in +-10%

3. Replace magnetic switch

4. Replace pump motor

	Oil cooler pump runs and indication lamp lights on.

1. Circulation oil insufficient

2. Air enters into oil

3. Pump noise
	1. Oil suction tube connector loosened

2. Oil suction tube filter jammed

3. Too much pressure loss in oil tube causes pressure regulation valve actuates.

4. Insufficient oil in tank
5. Oil viscosity too high or oil temperature too low
	1. Test if oil suction tube loosened. If so, tighten it securely.

2. Clean filter

3. Increase oil tube diameter. Shorten oil tube length.

4. Add oil

5. Replace with proper oil

	Pump runs normally, but
1. Oil cooler does not run

2. Oil cooler can not stop
	1. Temperature switch is working

2. Poor magnetic contactor

3. Temperature switch damaged

4. Overload. Insufficient cooling capability.

5. Poor heat dissipation
	1. No trouble

2. Replace it

3. Replace it

4. Use bigger capacity of cooler
5. Improve air ventilation

	During operation, machine stops suddenly. PV , SV indication lams light on, warning signal occurs and operation failed.
	1. Temperature controller damaged

2. Replace control contact loosened

3. Temperature controller wire loosened due to machine vibration
	1. Replace it

2. Replace remote control wire
3. Check all wires

	During operation, machine stops suddenly, PV , SV indication lamps extinguish, operation failed, and warning signal occurs.
	1. Temperature controller wire loosened due to machine   vibration.

2. Temperature controller damaged.

3. Power supply or interfered signal remover damaged.
4. Circuit protector skipped
	1. Check wires 

2. Replace it

3. Replace power supply or interfered signal remover

4. Check control wire

	In case cooler is damaged alarm occurs, and the cooler stops running. At this time, read information displayed on the control panel, make trouble shooting , then restart cooler.


2. SYSTEM MALFUNCTION DISPLAY AND TROUBLE SHOOTING
	DISPLAY
	DESCRIPTION
	CORRECTION

	Sn
OL
	1. Oil temperature sensor wire broken
2. Poor contact on oil temperature sensor

3.Temperature controller damaged
	1. replace oil temperature sensor

2. Inspect sensor wires

3.Replace temperature controller

	Sn
ro
	1. Machine temperature or room temperature sensor wire broken.

2. Poor contact on machine temperature or room temperature sensor.

3. Temperature controller damaged.
	1. Replace sensor 

2. Inspect sensor wires

3. Replace temperature controller

	AH
OL

	1. Oil temperature too high. Overloaded.

2. Temperature switch damaged
3. Cooling system damaged

4. Ambient temperature too high.
	1. Keep room temperature at 45°C or under 45°C.

2. Replace oil temperature switch
3. Check damaged parts and repair
4. Keep room temperature under 45°C

	AL
OL
	1. Oil temperature too low

2. Temperature switch damaged

3. Magnetic switch skipping failed
	1. Keep oil temperature at 10°C or over 10°C.

2. Replace temperature switch

3. Replace magnetic switch

	IN.

Outside detection point abnormal

	☼ PRESSLow pressure switch skipped
	1. Insufficient refrigerant

2. Cooling system contains water

3. Pump damaged or flow insufficient

4. Rube broken 

5. Insufficient load

6. Ambient temperature too low
	1. Check cooling system

2. Check cooling system

3. Check pump or tube

4. Check cooling system tubes or liquid tubes

5. Check if machine works normally

6. Improve ambient temperature

	
	☼
PRESS High pressure switch skipped
	1. Too much refrigerant

2. Air suction port or exhaust port is improper or jammed

3. Ambient temperature too high

4. Abnormal voltage

5. Air filter screen and condenser are jammed

6. Overload
7. Heat dissipation fan damaged
	1. Check cooling system

2. Remove jamming object

3. Improve ambient temperature and keep air well ventilated

4. Check voltage

5. Remove dust on filter screen and condenser

6. Use bigger capacity of cooler

7. Replace heat dissipation fan

	
	☼ PUMP Pump damaged
	1. Pump motor burnt out

2. Pump bearing damaged

3. object existed in circuit
	1. Replace pump motor

2. Replace pump

3. Remove jamming object


	IN.  Outside detection point abnormal
	☼
COMP Compressor damaged
	1. abnormal voltage

2. Compressor burnt out

3. Heat dissipation fan and motor damaged

4. Poor heat dissipation

5. Overload

6. Abnormal cooling system
	1. Check voltage

2. Replace compressor

3. Replace heat dissipation fan and motor

4. Improve heat dissipation

5. Use bigger capacity of cooler

6. Check cooling system

	
	☼OPOil circulation damaged
	1. No oil circulation

2. Hydraulic pressure switch value set too high

3. Hydraulic pressure switch damaged

4. Air enters into oil circulation system

5. Connector worn out or chain loosened between pump and motor

6. Pump motor damaged
	1. Add oil

2. Set at a proper value

3. Replace hydraulic pressure switch

4. Check oil circulation system

5. Replace or install again the pump motor

6. Replace pump motor

	
	☼ REVReverse phase running
	1. Power wire phase reversed

2. Lack of phase running
	1. change any two of power wires (R.S.T.) connection

2. Check power wires


The machine is equipped with HABOR oil cooler. If you have any question regarding the cooler operation, consult the supplied manufacturer’s operation manual or contact us.

9-8 ATC MAINTENANCE
9-8-1 ARMLESS TYPE ATC
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	LUBR. POINTS
	LUBR. FREQ.
	LUBRICANT
	QUANTITY
	REMARKS

	Magazine slide rod
	Monthly
	Grease
	Properly
	

	Magazine positioning disk
	Monthly
	Grease
	Properly
	

	Air cylinder
	Monthly
	Grease
	Properly
	


9-8-2 ARM TYPE ATC
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1.TOOL POCKET

2. MAGAZINE 

3. TOOL POCKET MOTOR

4. OIL INLET PORT

5.CAM BOX

6.OIL LEVEL GAUGE

7.OIL DRAIN PORT

8.TOOL CHANGE ARM

9.TOOL POCKET CAM
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	LUBR. POINTS
	LUBR.FREO
	LUBRICANT
	QUANTITY
	REMARKS

	Cam box
	2400 hours
	Gear oil
	Oil level is in between high-low level gauge
	

	Tool pocket cam
	Monthly
	Grease
	Properly
	

	Tool change arm. Tool gripper
	Monthly
	Grease
	Properly
	


9-9  SPINDLE MAINTENANCE
1. Everyday before working, check to see if there is any chips accumulated on the magazine slide rod and magazine positioning disk. Remove chips if necessary.

2. Everyday applying soft clean cloth to clean the spindle taper.  Do not use high pressure air for cleaning , as the spindle is guarded by mechanic method only.  Never try to use any high pressure air for cleaning the spindle outside appearance and the inside taper.

9-10 DAILY INSPECTION

1. check all oil level gauges

2. Check al safety devices and safety guards

3. Check if working area is properly lighted or not

4. Check if there is any tool or obstacle existed on slide ways

5. Read safety rules carefully

9-11  CHIP CONVEYOR

1. To increase operation automation and reduce chip removing time, the machine provides two types of chip conveyor for choice.  One is a simple screw type chip conveyor.  The other is a link chain type chip conveyor.  Both type are used for delivering chips out of the machine, then collected by a chip bucket.

9-12  RECOMMENDED LUBRICATION OILS

1.SPINDLE COOLER LUBRICATION OIL

	  BRAND
	OIL GRADE
	ISO SPECIF
	VISCOSITY cst@40
	REMARKS

	C.P.C.
	Circulation oil R32
	   CB  32
	　　32
	

	Mobil
	Velocite c
	
	
	


2. SLIDEWAYS AND BALL SCREWS LUBRICATION OIL
	BRAND
	OIL GRADE
	ISO SPECIF
	VISCOSITY cst@40
	REMARKS

	C.P.C.
	Sildeway oil #68
	   VG  68
	　　68
	

	Mobil
	Vectra NO.2
	   VG  68
	　　68
	

	Castrol
	MAGNA BD 68
	   VG  68
	　　68
	

	FINA
	APTAC EP 68 

HYDRAN CIN 68
	   VG  68
	　　68
	

	FUCHS
	RENEP 2
	   VG  68
	　　68
	

	TEXACO
	WAY Lubricant 68
Wetex Oil W-68
	   VG  68
	　　68
	

	TOTAL
	Drosera 68
	   VG  68
	　　68
	

	ESSO
	FEBIS K 68
	   VG  68
	　　68
	

	SHELL
	Tonna Oel T 68
	   VG  68
	　　68
	

	Agip
	EXIDA 68
	   VG  68
	　　68
	

	ARAL
	Deganit B 68
	   VG  68
	　　68
	


3. F.R.L. lubrication oil
	BRAND
	OIL GRADE
	ISO SPECIF
	VISCOSITY cst@40

	C.P.C
	Circulation oil R32
	CB 32
	32

	SHELL
	SHELL.TELLES.OIL C32
	CB 32
	32

	MOBIL
	MOBIL DTE OIL LIGHT
	CB 32
	32

	ESSO
	TERESSO 32
	CB 32
	32
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