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SURFACE GRINDERS

INSTRUCTION MANUAL AND PART LISTS

PREFACE
1. This instruction manual is for SH-2047 series ONLY.   Please keep this manual in a safe place where operators can easily access to when necessary. Please read this instruction manual carefully before operating SHARP machine.
2. Please check the serial No. of machine which should be the same as the number indicated on the accuracy table of this manual.
3. Please follow the instruction manual for operation and maintenance. Do not change any circuits, functions and parts of machine without approvals from SHARP. Please note that SHARP will not take any responsibilities for these faults.
4. Since SHARP subscribes to a process of continuous improvement for our products, designs and specifications are subject to change without notices.
5. Please check the machine and its accessories right away after unpacking. If there are any problems, please do not hesitate to contact us directly. 
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Certificate of Accuracy

MACHINE MODEL: 

SERIAL NUMBER:

MANUFACTURING DATE:

TESTING DATE:

CONFIRMED BY   _______________

SIGNATURE of CHIEF  _______________

	Test to be applied


	Figure


	ERROR in mm

	
	
	Permissible

Table traverse
	Actual

	
	
	Under 1000mm
	1000-2000mm
	

	Table flat in longitudinal direction
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	0.02/1000
	0.035/1000
	

	Table flat in transverse direction
	
	0.02/1000
	0.02/1000
	

	Straightness of table movement in longitudinal direction 
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	0.02/1000
	0.02/1000
	

	Straightness of table movement in transverse direction 
	
	0.02/1000
	0.02/1000
	

	Table surface parallelity in transverse movement
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	0.01/300
	

	Table surface parallelity in longitudinal movement
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	0.01/1000
	

	Straightness of table movement in longitudinal direction (Horizontal)
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	0.01/1000
	


	Test to be applied


	Figure


	ERROR in mm

	
	
	Permissible

Table traverse
	Actual

	
	
	Under 1000mm
	1000-2000mm
	

	True running of spindle
	
[image: image7.wmf]
	0.005
	

	Perpendicularity of the table longitudinal movement to cross traverse
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	0.02/300
	

	Vertical travel of wheelhead square with table in transverse plane
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	0.01/100
	

	Spindle square with table (Longitudinal)       
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	0.02/300
	

	Spindle square with table (Vertical)
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	0.02/300
	


SAFETY INSTRUCTION
1. Avoid using any improper work pieces.

2. The grinder can only be operated or maintained by eligible persons who have trained for handling grinding machines.

3. On-site safety training is required for both operators and troubleshooters.

4. The buyer shall remind their operators to follow the safety instructions at all times.

5. Please read the instruction thoroughly before using the machine.  If there are any queries about the machine, please contact our local representatives or us directly.  Do not attempt to overcome any machine problems by yourself.

6. Make sure the main power source of machine is properly shut down during maintenance.

7. Do not measure, move or exchange work pieces when a working table is moving or the wheel is rotating / approaching to the work pieces.

8. DONT remove grits or dirt from machine until the grinding process is fully finished.

9. Before turning on the spindle, make sure the grinding wheel is fastened on the spindle and the rotating direction of wheel is matching the direction on the cover.  Let the wheel run idly for at least 5 minutes before grinding any work pieces.

10. Be familiar to all switches, especially the emergency stop button.

11. Goggles, masks and working boots are required while operating machines.

12. Neckties, gloves, and unsuitable work suits like long sleeves and loose garments are not allowed while operating the grinder.

13. Hair tie or hat is required for longhaired operators.

14. Keeping a clean and dry environment around machine can prolong the machine service life.

15. Keep the chuck surface clean.  If it is scratched, re-grind it immediately.

16. It is obligated to wear gloves while loading sharp work pieces.  Please use cranes for loading bigger-sized work pieces, especially the ones are over 25 kg.

17. DONT make any table adjustments while machine is still functioning.

18. Stabilize work pieces before grinding.

19. To avoid any accidents, once a wheel starts functioning, keeping a safety distance between the work piece and the wheel is obligatory.

20. DONT leave the operating grinder unattended.

21. Only firmed work pieces are allowed to put on the machine during grinding.

22. DONT attempt to stop the running wheel by hands or other outer forces.

23. DONT use compressed air / fluid to clean the machine at any time, since it will cause fallen grits and dusts uncontrolled.

24. DONT use compressed air / fluid to clean the drain ditch of machine in order to prevent the dirt from entering the slideways.

25. DONT adjust the nozzle after the wheel starts up.  Close down the coolant before turning off the wheel.

26. DONT change any applications or machine capacity such as using overloaded work pieces or oversize wheels, installing a vertical spindle head and so on without confirming.

27. Before installing the wheel onto spindle, first to clean up the flange cone bore and spindle taper.  Never knock on the wheel or flange if it is difficult to remove wheel.  Please use the wheel spindle screw nut to remove wheel instead.  

28. Except for trained operators, others are not allowed to access the machine during the grinding process.  Leaning on the machine is prohibited.

29. ONLY professional electro-engineers are eligible to maintain the electrical devices.

30. Please read the warning signs carefully before checking the power source.

31. Any machine modifications should be approved by SHARP.

32. All electrical components must be properly grounded and comply with the EN60204-1:1997 or the local regulations for the safety concern.  Failure to do so will void the warranty.
33. Avoid wearing metal adornments like eyeglasses frames, bracelets and bangles while repairing or maintaining electrical parts.

34. Please do not approach to the sparking zones while grinding.

35. DONT grind flammable metals like aluminum, magnesium and unhealthful substances which will easily generate dusts, gases, liquids or vapors during grinding.

36. The interlock switches installed on wheel guard and control box are for the purpose of power interruption.

37. Please calculate peripheral speed before adjusting the frequency of spindle motor inverter (if installed this optional accessory).  Please check page 50 for more details.

38. SHARP warranty of each machine is based on an 8-hour standard operation per day.  If the machine is operating more than 8 hours per day, please note that SHARP has the right to shorten the warranty period to 6-month.

39.  After an 8-hour operation, please rest the machine for at least 1 hour.
40.  Please don’t touch the directional control arm either by hand or by any outer forces during table movement.
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 W A R N I N G
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	1. Turn the wheel spindle CLOCKWISE.

2. The peripheral speed of the wheel should be 2300 m/min or up.

3. The spindle rotation speed should be 1800/1500 (60Hz/50Hz) min¯¹.

4. Max wheel dimension: 

(GS-25, 30)  OD406mm x ID127mm x W25mm.

  (GS-30B, 40) OD406mm x ID127mm x W38mm.

 (GC, GO)    OD406mm x ID127mm x W50mm.
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	1. No cleaning or removing any workpieces or tools before the wheel fully stops. 

2. The wheel cover must remain close while the wheel is in operation.
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	1. Avoid improper operations causing wheel cracked.

2. Machine should be operated by trained employees.

3. No compressed fluid or air cleaning the spindle anytime.
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	1. Keep a safe distance from the working table while the table is in motion.

2. Avoid grinding unhealthful substance to reduce the causes of dusts, gases, liquids or vapors. 

3. Avoid grinding flammable or explosive metals like aluminum and magnesium.

	
	HYDRAULIC SYSTEM
1. Keep oil pressure around 10~25 bar.
2. Use MOBIL Vacuolinel oil 1409, SHELL Tonna oil S-68, BP Energol GHL-68, ARAL Vitam GF-68, ESSO Nuto H-68.
3. Always keep the oil above the minimum red warning line.
4. Change new oil and clean oil tank after 3-month of the first usage, then repeat this cleaning process once a year.
LUBRICATION OIL
MOBIL :  
Vactra No. 2
SHELL :  
Tonna S-68 (V-68)
BP :  
Maccurat D-68
ARAL :  
Deganit BW-68 (B68)
CASTROL :
Magna BD-68
ESSO :  
Fibis K-68
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 DO NOT use COMPRESSED AIR to clean the coolant channel and working table because the airborne grits and dusts will damage the slideways.


※ The chuck surface hasn’t been grinded before delivery.

Please grind it after proper installation of the machine.
※ ※ TO THE COMMISSIONED ENGINEER

1. Due to the improper operation, spindle vibrations would occur because of the caused damage.  Please kindly make sure to provide the best quality of the spindle to the customer, with no noises and good run out of the taper nose.
2. Clean rusty preventive around the housing channel and throughout the spindle taper, in order to avoid the grit and dust glued alongside.  It can be the major cause of the spindle noise.
[image: image34.wmf]Console Panel - CA8211FA (OLD)

Functions of Console Panel (CA8211FA)
	SA0:
	　Emergency Stop

	SA3:
	  Cross Feed Forward/Backward Button

	SA4:
	  Rapid wheel Up/Down Button

	SA6:
	  Switch for Coolant system

	SA31:
	  Switch, Cross Feed Auto / Manual / Criss-Cross             

	SA100:
	  Switch for Electro Magnetic Chuck

	SA111:
	  Button for surface grinding & plunge grinding-AD3

	SA112:
	  Wheel rise time, unit second-AD3

	SA120:
	  Adjustment for the in feed amount, unit mm

	SB1:
	  Power "On" Button

	SB40:  
	Rapid Wheel down Button (SA4+SB40)

	SB10:  
	Grinding Wheel "Off" Button

	SB11:  
	Grinding Wheel "On" Button

	SB20:  
	Hydraulic Motor "Off" Button

	SB21:  
	Hydraulic Motor "On" Button

	SB33:  
	Cross Feed Stroke Adjuster by Electronic One Touch System

	SB110:  
	Auto down Feed Switch for AD3

	SB120:  
	Button for auto dressing attachment

	RP31:  
	Cross Feed Time Adjust Knob

	RP32:  
	Cross Feed Rate Adjust Knob

	RP101:  
	Demagnetizing Time

	RP102:  
	Chucking Power Adjustment

	RP120:
	Button for special option

	PC111:  
	Total Times for in feed-AD3

	PC112:
	Total Times for Spark Out-AD3

	HL100:  
	Power Display Lamp


Console Panel – CA8211ED (Standard)

[image: image18.wmf]Functions of Console Panel – CA8211ED (Standard)
	SA0:  
	Emergency Stop

	SA3: 
	Cross Feed Forward /Backward Button

	SA4:  
	Rapid wheel Up/Down Button

	SA6:  
	Switch for Coolant system

	SA31:            
	Switch, Cross Feed Auto / Manual / Criss-Cross

	SA100:
	  Switch for Electro Magnetic Chuck

	SA111:
	  Button for surface grinding & plunge grinding-AD3

	SA112:
	  Wheel rise time, unit second-AD3

	SB120:
	  Adjustment for the in feed amount, unit mm

	SB1:
	Power "On" Button

	SB40:
	  Rapid Wheel down Button (SB40+SA4)

	SB10:
	  Grinding Wheel "Off" Button

	SB11:
	  Grinding Wheel "On" Button

	SB20:
	Hydraulic Motor "Off" Button

	SB21:
	Hydraulic Motor "On" Button

	SB33:
	Cross Feed Stroke Adjuster by Electronic One Touch System

	SB110:
	Auto down Feed Switch for AD3

	SB120:
	Button for auto dressing attachment

	RP31:
	Cross Feed Time Adjust Knob

	RP32:
	Cross Feed Rate Adjust Knob

	RP101:
	Demagnetizing Time

	RP102:
	Chucking Power Adjustment

	PC111:
	Total Times for in feed-AD3

	PC112:
	Total Times for Spark Out-AD3

	HL100:
	Power Display Lamp


1. Loading, Unloading and Transportation
1.1  The machine should be loaded / unloaded by fork-lift trucks, cranes, or elevating platforms.  DONT put rolling bar under the bottom of machine.

1.2  All clamps, clamp bolts, and anti-sliding wooden blocks for transition CANNOT be removed until the machine is completely installed. 
1.3  If the machine needs to be moved again, all fixative installations (i.e. clamps) have to be secured to the machine to avoid it being dumped or losing its precision during moving.  Please refer to Figure 1A, 1B and 1C. 
	[image: image35.wmf]
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	Figure1A
	Figure 1B

	Figure 1C
[image: image37.wmf]


2. UNLOADING INSTRUCTIONS
2.1  Using Fork-lift Trucks
[image: image38.wmf]                     
Release the packing box from the fixative devices.

Unload the packing box by fork lift.

Uncrate the machine

Position the machine at the foundation.

Set up the machine.

Note:

The capacity of fork-lift trucks depends on the gross weight of machines.
2.2  Using Cranes or Elevating Platforms

[image: image39.wmf]
Release the packing box from the fixative devices.

Unload the packing box by crane or elevating device.

Uncrate the machine.

Position the machine at the foundation.

Set up the machine.

Note:

The capacity of cranes or elevating platforms depends on the gross weight of machines.
3. Safe Installation 

3.1  Location: It is important to install the grinding machine at the proper site to obtain high accuracy.  An ideal location is as followings:
3.1.1  The best location for the machine is where has the least temperature variations.
3.1.2  Avoid installing the machine in a place where the nearby machines may splash cutting chips.
3.1.3  Install the machine at a vibration-free place, away from compressors, pressers, and planers and other machines which would cause vibrations.
3.1.4  If the ground is not solid enough or very close to the vibrating sources, please install concrete foundation or setup a vibrant-free protection.

3.2  Foundation and Installation   

3.2.1  Leave at least 100mm space for safety distance, base on the volume of machine.

3.3  Remove Clamps after Completely Installation 

3.3.1  Unload clamp bolts which are used for fixation between machine column and base.  3.3.2  Remove clamps from table. 

3.3.3  Turn the handwheel counterclockwise upward/downward to release the anti-sliding wooden blocks between spindle housing and table.
4. Foundation Plan

[image: image40.wmf]
Figure 2 Foundation Plan
5.  Lubrication, Hydraulic Oil and Maintenance
5.1  Recommended Brands

5.1.1  Lubrication Oil
	MOBIL：
	Vactra No.2

	SHELL：
	Tonna S-68 (V-68)

	BP：
	Maccurat D-68

	ARAL：
	Deganit BW-68(B68)

	CASTROL：
	Magna BD-68

	ESSO：
	Fibis K-68


5.1.2 Oil for hydraulic system
	MOBIL：
	Vacuolinel oil 1409

	SHELL：
	Tonna oil S-68

	BP：
	Energol GHlL-68

	ARAL：
	Vltam GF-68  

	ESSO：
	Nuto H-68



5.2
 Maintenance

5.2.1  Please use the recommended lubricant and hydraulic oil, and ALWAYS fill it up to the full level of lubricant and hydraulic oil sumps.

	Longitudinal table ways


	Column slideways & 
vertical lead screw
	Cross slideways & 
cross lead screw

	· Automatic lubricative system
· Change oil every 6 months 
	· Preset automatic lubricative system
· Change oil every 6 months
	· Preset automatic lubricative system
· Change oil every 6 months


5.2.2  Change or clean oil filter every 6 months
5.2.3  Change oil and clean the deposited oil at the bottom part every year
Note:

An Auto-Alarm System will notify the operator when the lubricative condition gets too low or the blockage of sildeway lubrication holes occurs.  To avoid the cause of the slideways damage, please refill lubrication oil or clean out the dirt on the sildeways when the warning is indicated. 
[image: image41.wmf]
5.3  Capacity of Hydraulic Motor, Oil Tank Capacity and Lubricant
	MODEL
	HYDRAULIC MOTOR
	OIL TANK CAPACITY
	LUBRICANT CAPACITY

	PSGS-2045H
	1 HP
	60 L
	3 L

	PSGS
	1 HP
	60 L
	2 L

	PSGS
	2 HP
	90 L
	2 L

	PSGC
	5 HP
	120 L
	20 L

	PSGO
	5 HP / 7.5 HP
	150 L
	20 L

	PSGP
	Up to 10HP
	550 L
	50 L

	PSGP
	Over 10 HP
	1300 L
	50 L



6.  Before the Initial Usage
6.1  Please check the following points before the initial usage:
A.  All power lines connected with the power terminal properly and correctly.
B.  Motors & pumpers are turning on the right direction.
C.  Machine is properly grounded.
D.  Enough hydraulic oil and lubricant oil in the tanks.
E.  Enough coolant in the tank.
F.  The grinding wheel is fastened on the spindle firmly, then make sure the wheel cover is   

completely fixed on the spindle housing. 
G.  All protecting covers are firmed.
H.  Enough working area as indicated at Sec. 7 (next section). 
6.2  To identify the input voltage of machine is the same as the power supply source. 

6.2.1
For safety reasons, dismount the wheel from the spindle first.

6.2.2
Connect power lines to power terminals named RO, SO, TO.

6.2.3
Connect electrical lines from the hydraulic motor to power terminals U2, V2, W2, X2, Y2, and Z2, of the electrical box.

6.2.4 
Connect electrical lines from the coolant motor to terminals U5, V5, and W5, of the electrical box.

6.2.5 
Press "SB1" button to turn on the power. 

6.2.6 
Turn"SA100"to right to let the magnetic chuck under"ON" status.

6.2.7 
Turn "SA31" button left then press "SB31/SB7" button down. The grinding head should move forward to the operator.  If not, please switch any two wires of U3, V3, and W3.

6.2.8 
Pressing "SA4" down, the grinding head should move upward.  Pressing "SA4" and"SB40" buttons simultaneously will make the grinding head to move downward.  If not, please switch any two wires of U4, V4, and W4.

6.2.9 
Pressing "SB21" button down, the hydraulic motor should turn clockwise; otherwise switch any two wires of U2, V2, and W2.

6.2.10 
Press "SB11" button and check the spindle turning; it should be in counterclockwise direction.  If not, change any two wires of RO, SO, and TO.  If the input voltage of machine is different from that of power source, refer the following steps to resolve it.

6.2.11 
Change transformer connections TR1, TR2, TR3 to make them comply with the voltage of our machine; i.e., change from Y connection to Delta connection, or conversely (Y- ( or (-Y).

6.2.12 
Change the wiring connection methods (Y- ( or (-Y) of motors like spindle motor, hydraulic motor, rapid up/down motor, and coolant motor.

6.2.13 
The cross feed motor is supplied with AC220 voltage, so it is not necessary to change wire connection method. 

6.2.14 
After above reworks have been completed; repeat step 5.2.7. via step 5.2.10. for the electrical system verification. 
	7.  Working Range, Operator’s Location & Max Load of Table  

	[image: image42.wmf]



	POSITION
	DIMENSION (mm)

	OVERALL LENGHT   A
	GC50100:   GC50120:
GC50150:
	5200
6000
6700
	GC60120: 

GC60150:
GC60220:
	6000
6700    8200

	OVERALL WIDTH    B
	GC50 :3500  

	
	GC60 :3700

	OVERALL HEIGHT   C
	3000


Max Load of Table  (Magnetic chuck included)          
GC50100 : 1600 kg   
 

GC60120 : 1880 kg

GC50120 : 1880 kg



GC60150 : 1880 kg
GC50150 : 1880 kg   
 

GC60220 : 2000 kg

NOTE: The intensity of lighting shall be 300 (lux) at least on the contacted surface between the wheel and the work-piece in the working area.

8. Concise Grinding Operation
8.1
Grinding Operation

8.1.1 
Turn "SA0" clockwise and press "SB1" button to turn on the machine.

8.1.2 
Press "SA100" switch to turn on the magnetizing chuck.  

8.1.3 
Adjust table dogs T1& T2 in order to get the ideal setting distance.

8.1.4 
Press "SB21" button to start the hydraulic motor.    

8.1.5 
Turn the flow control lever L1 clockwise until the table is moving smoothly and slowly.  The flow control lever is also used to adjust the longitudinal speed. 

8.1.6 
Close the flow control lever L1.

8.1.7 
Shut down the whole machine by pressing "SAO".
8.2 
Longitudinal Movement Operation

8.2.1 
Turn the flow control lever L1 counterclockwise to move the work table to the endmost position.

8.2.2
Set up the directional arm L2 to the center position; please refer to figure 3 below.

8.2.3 
Adjust "T1&T2" slide dogs at the ideal setting position.  Make sure NOT to excess the maximum stroke of the table.

8.2.4 
Turn "SA0" clockwise and press "SB1" to turn the power on. 

8.2.5 
Press "SA100" switch to turn on the magnetizing chuck. 
8.2.6 
Press "SB21" button to start the hydraulic motor.

8.2.7 
Turn the directional arm L2 about 15° apart from the normal position either to the left or right.  This step is not mandatory among the general operations; however, it can be applied as the quick troubleshooting when the arm L2 has been slipped out from the normal position. 

8.2.8 
Turn the flow control lever L1 clockwise to make the table move slowly.  When it turns to 90°, the table should reach to a maximum speed.  
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Figure 3 Longitudinal Movement Operation
8.3
Functions of Grinding Wheel Cross-Movement  
8.3.1 
Manual Cross-Movement 
8.3.1.1 
Manual function is always available whether the table is moving or not.

8.3.1.2 
Turn the handle wheel to the left - the grinding wheel will move toward to the operator.
8.3.1.3 
Turn the handle wheel to the right - the grinding wheel will move backward from the operator.
8.3.2
Rapid Cross-Movement
    
8.3.2.1 
The function is always available whether the table is moving or not.

8.3.2.2 
Turn "SA31" knob to the left. 

8.3.2.3 
Turn "SA3" to the left to move the wheel toward to operator.

8.3.2.4 
Turn "SA3" to the right to move the wheel backward.

8.3.2.5 
When a trip dog touches the limit switch "LS1" or "LS2", the rapid cross moving function will stop immediately.
8.3.3

Intermittent Cross-Movement
 
8.3.3.1 
The function is only available when the table is moving.
   

8.3.3.2 
Turn "SA31" knob to the right.

8.3.3.3 
Turn "SA3" to the left to make the auto cross-feed attachment start moving; the grinding wheel moves toward to the operator.

8.3.3.4 
When a trip dog touches the limit switch "LS3" or "LS4", the moving direction of auto cross-feed attachment will be changed. Please refer to Figure 4.    

8.3.3.5
The feeding amount of auto cross-feed attachment can be adjusted by the unlimited variable speed knob "RP32".

8.3.3.6
The auto cross-feed attachment will stop immediately when it touches the limit switch "LS1" or "LS2".
8.3.4 
Criss-Cross Movement - Special Option
 

8.3.4.1
This function is only available when the table is moving.
8.3.4.2
Turn "SA31" knob to the right.

8.3.4.3
Turn "SA3" to the left to make the auto cross-feed attachment start moving; the grinding wheel moves toward to the operator.

8.3.4.4 
When a trip dog touches the limit switch "LS3" or"LS4", the moving direction of the auto cross-feed attachment will be changed. Please refer to Figure 4.

8.3.4.5 
The feeding amount of auto cross-feed attachment can be adjusted by the unlimited variable speed knobs "RP32" & "RP31".

8.3.4.6 
The auto cross-feed attachment will stop immediately when it touches the limit switch "LS1" or "LS2".  
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Figure 4 Grinding Wheel Cross-Movement
8.4
Functions of Grinding Wheel Movement
8.4.0 
Manual Upward/Downward Movement 
8.4.0.1
The function is always available whether the table is moving or the cross movement is working.

8.4.0.2 
Turn the handle wheel to the left - the grinding wheel will move upward.

8.4.0.3 
Turn the handle wheel to the right - the grinding wheel will move downward.
8.4.1
Rapid Upward/Downward Movement - Electrical Panel No. CA8211FA

8.4.1.1 
Press "SB1" button to turn on the power.

8.4.1.2 
Turn "SA4" knob to the right - the grinding wheel will move upward.

8.4.1.3 
Turn "SA4" knob to the left and "SB40" button simultaneously - the grinding wheel will move downward. 
8.4.2
AD3 Upward/Downward Movement – Electrical Panel No. CA8211FA Optional
8.4.2.1 
Turn "SA0" clockwise and press "SB1" to turn on the power.

8.4.2.2
Select each grind amount from a level (mechanical adjustment).

8.4.2.3
"PC111" - Enter the number of times of infeed.

8.4.2.4
"PC112" - Enter the number of times of spark out.

8.4.2.5
Turn "SA112" to set up the rising time of grinding wheel.  The unit of rising time is “second”.  Turn "SA100 ", "SB21", and "SB11" under "ON" status.

8.4.2.6
"SA111" – Select "surface grinding" or "plunge grinding".

8.4.2.7
Press "SB110" to start the AD3 function.

8.4.3
AD1 Upward/Downward Movement - Electrical Panel No.SD8211EF

8.4.3.1
Please refer to AD1 manual for more details.     

8.5
Hydraulic System (Figure 5)
Longitudinal movement is driven by hydraulic system.  Table speed is in the range of 2 to 25 m/min.  Hydraulic table speed lower than 10 m/min is ONLY for positioning work pieces.  Normal grinding speed must be over 10m/min.
8.5.1
Hydraulic oil: recommended oils or equivalent oils are listed at Section 5.1.  
8.5.2
Oil changed: 
( First three months after the first time usage, hydraulic oil has to be changed and oil deposited at the bottom of sump has to be cleaned.  

( After the first change, it is mandatory to change or clean the hydraulic system once a year. 
( DONT mix the clean and used hydraulic oil together because the mixed hydraulic oil (clean and dirty ones) will not only worsen the quality of hydraulic oil but lessen the lubrication effect of hydraulic oil.

8.5.3
Steps to check oxidation and aged hydraulic oil:

  Step 1:  Drop a tiny amount of oil on the filter paper

Step 2:  If the color of the oil appears bright yellow on the filter paper, which 
means the oil is still clean for usage.  On the contrary, if the color result is dirty, it indicates the oil have to change immediately.

8.5.4
Table Vibration 

8.5.4.1
Air inside the hydraulic system will generate a jerky table

8.5.4.1.1

If there is not enough hydraulic oil in the oil tank (under half from the indicated gauge), air will be sucked into the hydraulic oil system and cause the vibration.

8.5.4.1.2

Air can be forced to flow out after about 30-minute of slow speed at fully strokes.  
8.5.4.2. 
If the pressure of hydraulic system is too high, the vibration of table will also occur.

8.5.5
Design of the hydraulic system is subject to change in accordance with order.
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Figure 5: Hydraulic System

	1. Oil Filter (MF-12)
	9. Hydraulic Hoses (**)

	2. Hydraulic Pump (DVM-1V)
	10. Main Spool chamber (PST-04)

	3. Electric Motor (5H x 6P)
	10a. Flow Control Valve (PST-04)

	4. Pressure Gauge (0~70kg/cm²)
	10b. Directional Control Valve (PST-04)                        

	5. Relief Valve (PPT-08)
	10c. Pilot Valve (PST-04)

	6. Oil Tank (800 x 700 x 470)
	11. Cylinder (ψ50 x ψ20 x ** x mm)

	7. Oil Inlet (HY-08)
	12. Cooling Fan (1/8HP x 4P, 110V)

	8. Level Indicator (LG-5")  
	

	(**) Length will be different from different models.


8.6
 Cooling system
Advantages of wet grinding are as below:

8.6.1
Reduce the possibility of deformed work pieces because of overheating.

8.6.2
Reduce the risk of scorched surface on the work pieces.

8.6.3
Grinding grit on the wheel can easily come off.

8.6.4
Save grinding time.

8.6.5
Promote longer wheel life. 

8.6.6
Provide a comfortable working environment for operators.
8.6.7
It is better to use water-based fluid (grinding fluid) instead of green fluid (nitrite coolant) for the following reasons:

8.6.7.1
 The grinding surface of workpiece can be seen easily while grinding.

8.6.7.2
 Allow higher cut rates.

8.6.7.3
 The fluid waste can eliminate environmental contamination.         

8.6.8
Water-based fluid is a synthesis solution.  The fluid has to mix with soft water in the ratio of 1:60~80 for the grinding process.  Workpieces will be overheated if the mixture ratio is lower than 1:50.

8.6.9 
Water-based fluid will NOT be suitable for long-term use.  
There are two reasons for that: 
1. Fluid-fume will occur and will cause scatters while grinding.  
2. The fluid will evaporate or dilute with water after a period of time.

8.6.10
If required the better finished surface, we recommend to use the combination of coolant and filtration apparatus instead of the convention coolant apparatus.

8.6.10.1
 Recommended Water-based fluid (Fluid W/O Nitrite & Glycol)
	NO
	BRAND
	SERIES

	1
	Aral
	Multronl 400

	2
	Castrol
	Syntilo DG 81

	3
	Cincinnati

Milacron
	Cimtech 100

Cimtech 200

	4
	Fuchs
	Ratak Synthan 47

	5
	Mobil
	Kuhlschmierst off 166 or 193

	6
	Oemeta
	Unimet RD

	7
	Shell
	Metaline Fluid GR


· The main cause of peeling-paint is due to the nitrite and glycol contained in the water-based fluid.

· Please use the recommended synthesis cutting oils.

8.6.11
Automatic Paper Stripe Filter
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Figure 6: Automatic Paper Stripe Filter
1. Coolant Pump

2. Conveyor Belt Drive Motor
3. Filtration Paper Roll
4. Convey Belt
5. Float Switch
6. Coolant Tank
7. Waste Container

9. Machine Level Adjustments

Machine leveling is a very important task not only for the precision of the machine but also for the accuracy of work-piece.  Therefore, using the spirit level is strongly recommended.  The finished accuracy should be within 0.02 mm/m, 200mm in length for the machine level adjustment.
9.1
Table Flatness
9.1.1
Move the table to the middle position of machine.

9.1.2
Put two spirit levels (same class) in the middle of table.  One is placed vertically on the table, and the other is placed parallel on the table.  Please refer to Figure 7 below.

9.1.3
Adjust jack bolts on both Setting Plates A and B until air bubble in horizontal spirit level moves to the middle position (transverse reference point) of spirit level.

9.1.4
Adjust jack bolts on setting plate C until air bubble in vertical spirit level moves to the middle position (longitudinal reference point) of spirit level.

9.1.5
Move the spirit levels at the table right and left positions to compare both cross & longitudinal reference points.  The permissible errors of table flat in two directions are 0.02/1000mm under 1000mm or 0.035/1000mm under 1000-2000mm or less.  

9.1.6
Adjust the rest of jack bolts until they are fully tied up on the setting plates. 

[image: image43.wmf]   

Figure 7: Table Flatness 
9.2
Straightness of Table Motion

9.2.1
Repeat step 9.1.1 to 9.1.4.

9.2.2
Move spirit levels to the right and left positions by table motion to compare with the reference points.  Straightness tolerance of table movement in both directions is 0.02/1000mm under 1000mm or 0.02/1000mm under 1000mm-2000mm or less.  Please refer to Figure 8 & 9.
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Figure 9
9.2.3
Swing the test indicator which is fixed on the wheel spindle housing; move down the wheel spindle until the needle of test indicator touches the surface of table or magnetic chuck.  

9.2.4
Read out the indicator when the column gets to its front and back positions.  Please refer to Figure 10 below.  The parallelity tolerance should be below 0.01/300mm.
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Figure 10 

9.2.5
Repeat 9.2.3

9.2.6
Read out the indicator when the table gets to its right, middle and left positions.  The longitudinal tolerance should be 0.01/1000mm or less. 

Note:
1.
When the machine has first placed on the foundation, the foundation may not be completely settled and may cause the machine lose its home level temporarily. Therefore, adjusting the machine level every week is necessary.  After three-month usage, check and adjust the level each month or re-adjust immediately the level when work pieces cannot reach the range of requirement after grinding.

2. We suggest to regrind the table surface or magnetic chuck surface each time after machine level has been adjusted.

10. Maintenance
	INTERVAL
	MAINTAINING POINTS
	REMARKS

	Each Time
	Working Table Surface
	To keep the surface clean and with oil is a necessity after working hours.

	
	Grinding Wheel
	Re-adjust the wheel balance and re-clean up the inner hole of wheel flange and the spindle.

	
	Hydraulic Oil Tank
	Check oil level to see if the oil needs to be re-filled.

	
	Lubricating Oil Tank
	Check oil level to see if the oil needs to be re-filled.

	
	Emergency Stop
	Check the function of the switch in case it loses its efficacy.

	
	Wheel Cover Locker
	Check the function of the locker in case it is not locked properly.

	Daily

Routine


	Warm-up (day)
	Depending on the working environment, it is better to warm up the machine when room temperature is below 25℃.

	
	Lubricating Advice for Longitudinal Slideways  DAY
	To check whether the lubricating oil is evenly spreaded onto the sildeways.

	
	Lubricating Advice for Cross Sildeways and Ball Screw                

DAY 
	To check whether the lubricating oil is evenly spreaded onto the sildeways and the ball screw.

	
	Lubricating Advice for Vertical Slideways and the Lead Screw  
DAY
	To check whether the lubricating oil is evenly spreaded onto the sildeways and the lead screw.

	
	Machine Outward Surface NIGHT
	Wipe up the machine to stay clean.

	
	Rear Drain Ditch       NIGHT
	Clean up dust and grit.  Please DON’T use compressed fluid or air.

	Weekly Routine
	Automatic Lubricating System
	Check the automatic lubricating system and fill it up.

	Every 
Month
	Electrical Box
	Keep the inner of the electrical box dry and clean.

	Every Season
	Machine Level
	Deviation must be within the range of 0.02 mm/m.  Please refer to Section 9.

	Every

Year
	Hydraulic Oil Change
	Hydraulic oil has to be changed and oily deposit at the bottom of oil tank has to be cleaned.


* Do not use compressed fluid or air to clean up the spindle at all time. 

11.  Wheel Mounting & Dismounting, Balancing, Wheel Inspection and Grinding 

Condition
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Figure 11: Wheel Mounting

11.1  Wheel Mounting
1. Check and inspect the wheel.  The inspection progress is listed at Section D below.
2. Insert the wheel (Part () into the body of flange (Part ().

3. Put the three wheel balance weights (Part () into the flange lock nut (Part (), then equally distribute them in the proper angles (around 120 degrees) on the lock nut and screw them up.  
4. After putting Part ( and ( together, add the lock nut (Part () into it. 

5. Assemble the flange body ( with the flange lock nut (Part (, ( and () together.

6. Balancing the wheel.  Please refer to Section C below.

7. Clean up the taper of spindle and put the wheel on it.

8. Turn the spindle fixed bolt (Part () counterclockwise to tie the wheel on the spindle.

9. Close and lock the wheel cover properly. 
11.2  Wheel Dismounting
1. Open the wheel cover and loose the spindle fixed bolt (Part () by turning clockwise.

2. Dismount the wheel from the spindle by using the wheel extractor (Part ().
3. Loose screws (Part () to separate the flange body (Part () from the flange lock nut (Part ().
4. Three wheel balance weights have to be equally re-distributed in the proper angles (around 120 degrees) on the flange for the next wheel mounting. 

NOTES:
1. The grinding wheel shall be checked carefully by tapping before being mounted.

2. Two pieces of paper washers shall be placed on each side of wheel and serve as elastic packing between the wheel and the flange.

3. The screws for fixing the flange shall be tightened gradually in diagonal sequence and the wrench should be applied to each screw in turns.

4. When the wheel runs under the coolant, it may damage the paper packing washers.  It is necessary to re-tighten the fixing screws in diagonal sequence again.
11.3  Wheel Balancing 

The advantages of good wheel balancing include the high grinding precision and the longer service life of wheel, spindle and bearings.
11.3.1
Select proper wheel base on the requirements of your application.
11.3.2
"Ring" (Figure 14A below) to inspect if there are any cracks of the wheel before operation.  NEVER use cracked wheels.
11.3.3
DONT exceed the maximum safe operating speed indicated on the wheel.

11.3.4
Steps for wheel balancing (Figure 13)
 
11.3.4.1
Adjust levels of wheel balance with spirit.  Please refer to Figures 12A & 12B.
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11.3.4.2
In order to find out the center of gravity, please lay the wheel to oscillate.  Mark its downward position S as shown in Figure 13.
 

11.3.4.3
Move the first balance weight G opposite to point S. 

 

11.3.4.4
Equally distribute two correction weights K to a certain distance. (Figure 13)
11.3.4.5
Turn the wheel 90 degrees and to check whether it is in balance.  If not, change the places of correction weights K until no oscillation occurs in every position.

11.3.4.6
Tie the wheel closely with the spindle, then try to rotate it under full speed for 5 minutes and dress it with parallel dressing attachment at the same time.  After finishing the steps above, the wheel has to be dismantled from the spindle and re-balance it again.
11.3.4.7
Put the wheel back on the spindle and dress it again.  After dressing, the wheel shall be ready to start its grinding function.
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11.4  Wheel Inspection
Before using the wheel, please make sure there are no cracks on the surface of the wheel.  After the visual inspection, please use the following “ring” inspection to re-confirm the good condition of the wheel before usage.
11.4.1
Ring Inspection

Step 1 - For smaller and lighter wheel, the inspector can insert his finger or a small wooden rod into the hole of wheel and tap it by the wooden handle or plastic rod of screwdriver (Figure 14A).  

Step 2 - Tapping positions shall be 45 degrees apart and 25mm distance from the central point as shown in Figure 14B.

Step 3 - For larger and heavier wheel, it is helpful to use a rigid plain rod or plank for the wheel inspection. The tapping positions are as indicated as Figure 14C. 

Step4 - A good-conditioned wheel, constituted by vitrified or glass bond would come out 
clear and crisp sound by tapping on it; on the contrary, the dull sound will occur.  

Step 5 - The wheel which is bond with organic bond would not have such a clear and crisp 
sound compare to a good-conditioned wheel. 

Step6 - Be sure the operator understands all the safe rules of grinding wheels before 
operation.
	[image: image47.wmf]
Figure 14A
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Figure 14B
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Figure 14C


[image: image48.wmf][image: image49.wmf]11.4.2
Recommended Wheels

	Surface Grinding
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	The shape of horizontal wheel
	The shape of vertical wheel

	
	Hardness under 205
	206-355
	356-510
	Cylinder / Ring wheel
	Segmental wheel

	Steel
	Carbon

Steel

(SS, S-C, S-CK, STK SF, SC)
	Under
HRC25
	WA 46K
	WA 46J
	WA 36J
	WA 30J
	WA 24K

	
	
	Over

HRC25
	WA 46J
	WA 46I
	WA 36I
	WA 36I
	WA 30J

	
	Alloy Steel

(SNC, SNCM, SCr, SCM, ACM, SK, SUJ)
	Under
HR C55
	WA 46I
	WA 46 I
	WA 36I
	WA 30I
	WA 24J

	
	
	Over

HRC55
	SA 46I

WA 46I
	SA 46H

WA 46H
	SA 36H

WA 36H
	SA 36H

WA 36H
	SA 30I

WA 30I

	
	Tool Steel

(SKH, SKS, SKD, SKT)
	Under

HRC60
	SA 46I

WA 46I
	SA 46H

WA 46H
	SA 36H

WA 36H
	SA 36H

WA 36H
	SA 30I

WA 30I

	
	
	Over

HRC60
	SA 46H

WA 46H
	SA 46G

WA 46G
	SA 36H

WA 36H
	SA 36G

WA 36G
	SA 30I

WA 30I

	
	Stainless Steel (SUS)
	SUS 400 series

SHE 1,3
	SA 46I

WA 46I
	SA 46H

WA 46H
	SA 36H

WA 36H
	SA 36H

WA 36H
	SA 30I

WA 30I

	
	SEH


	SUS 300 series

SHE 4
	SA 46J

WA 46J
	SA 30J

WA 30J
	SA 30I

WA 30I
	SA 30I

WA 30I
	SA 24I

WA 24I

	Cast Iron
	Cast Iron (FC 1-5)
	C 46J
	C46I
	C36I
	C36I
	C24J

	
	Special Cast Iron
	GC 46I
	GC 46H
	GC 36H
	GC 36H
	GC 24I

	
	Chill Cast Iron
	-
	-
	-
	-
	-

	
	Malleable Iron (FCMB & FCMW)
	WA 46K
	WA 46J
	WA 36J
	WA 36J
	WA 24K

	Non-ferrous Metal
	Brass (BS)
	C 30J
	C 30I
	C 30H
	C 30H
	C 24I

	
	Bronze (BC)
	WA 46K
	WA 46J
	WA 36J
	WA 36J
	WA 24J

	
	Aluminium Alloy (A1,A2,A3)
	C 30J
	C30I
	C 30H
	C 30H
	C 241

	
	Super hard Alloy(S,G,D)
	GC 60-10
	0H-I
	-
	GC 60G
	-

	Non-Metal
	Glass
	C 24M
	-

	
	Carbon
	-
	-

	
	Ceramics
	-
	-

	
	Marble
	C 36M
GC 36M
	GC 60I


NOTES: 

* Before adjusting the frequency of spindle motor inverter (optional), please calculate peripheral speed in accordant with a following formula.  

V=πDN
D=wheel diameter (ψm), π=3.14, N=R.P.M. (spindle motor), 
V=peripheral speed (m/min), N=(120x f)/np, f=frequency (Hz), 
np=polar number (spindle motor)
* The calculated speed can not exceed the maximum safe operating speed indicated on the wheel.  

* The standard wheel dimension is 14" (O.D.) x 5" (I.D.) x 2" (T).  The maximum wheel outer diameter is 16”.  

11.5  Grinding Conditions

11.5.1
Down Feed Amount for Grinding 

	Down Feed Amount
	Great
	Small

	Grinding Resistance
	Large
	Small

	Heat Produced
	Much
	Less

	Surface Finish
	Rough
	Fine

	Wheel Worn-out
	Much
	Little


11.5.2
Cross Feed Amount for Grinding

	Cross Feed Amount
	Great
	Small

	Grinding Resistance
	Large
	Small

	Heat Produced
	Less
	Much

	Surface Finish
	Rough
	Fine

	Wheel Worn-out
	Much
	Little


Rough Grinding: 100-500mm/min or under 1/2 of the wheel width

Fine Grinding: under 50mm/min or under 1/4 of the wheel width
11.5.3
Table Longitudinal Traverse

	Table Traverse
	Fast
	Slow

	Grinding Resistance
	Large
	Small

	Heat Produced
	Less
	Much

	Surface Finish
	Rough
	Fine

	Wheel Worn-out
	Much
	Little


11.5.4
Peripheral Speed of Wheel for Table Traverse:  m/min

	Workpiece Material
	Soft steel
	Heat-Treated Steel
	Tool Steel
	Cast Iron

	Peripheral Speed
	6~15
	30~50
	3~30
	16 ~ 20


11.5.5
Peripheral Speed of Wheel:  20~30m / sec

	            Wheel

Conditions
	       Fast
	         Slow

	Grinding Resistance
	       Small
	         Large

	Heat Produced
	       Much
	         Less

	Surface Finish
	       Fine
	         Rough

	Wheel worn-out
	       Small
	         Great

	Safety
	       Bad
	         Better


	Material
	Peripheral speed

	Steel
	20~30  m/sec

	Cast Iron
	20~18  m/sec

	Tungsten Carbide
	8~18   m/sec

	Zinc Alloy & Light Metals
	20~30  m/sec


11.5.6
Down Feed for Grinding

	       Workpiece

        Material

Grinding
	Cast Iron, Soft Steel & Hardening Steel


	Stainless Steel &

Heat Steel
	Tool  Steel
	Cross Feed Amount

	Fine Grinding
	0.002~0.0004"

0.005-0.01mm
	
	0.0002~0.0006"

0.005-0.015mm
	Feed amount is smaller than the 1/4 of wheel width

	Rough Grinding
	0.0006~0.0012"

0.015-0.03mm
	0.0008~0.0012"

0.02- 0.03mm
	0.0008~0.0016"

0.02-0.04mm
	Feed amount is smaller than the 1/2 of wheel width


12. Directional Control Arm Adjustment

If the table of the machine moves to the very end of one direction and is not able to be reversed by hydraulic system, it indicates a situation the direction control arm L2 which has been separated from the original point and needs to be re-adjusted again.  The adjustable procedures are as follows: 

[image: image29.png]Fixed Screwdriver L5

L2 Directional control Arm

Am L2 slip o Arm L2

L3 Directional
an angle normal _position

Control shaft

Marked line in the perpendicular direction
(conicide with cross feed direction)

F punch with hand

Shaft L3

Turn shaft L3 with the
marked line in Easy
perpendicular dircetion

L2 from L3




Figure 15: Directional control arm adjustment
Step 1: 
Release the fixed screwdriver L5 after making a mark at the point where the directional control arm L2 stopped.
Step 2:  Follow Figure 15D to loose Arm L2.
Step 3:  Turn the direction of the directional control arm L2 opposite to the table direction. (e.g. if the table is at the left side, please turn the directional control arm L2 head to the right.)
Step 4:  Tighten the fixed screwdriver L5 and then turn on the hydraulic system.  At the same time, push the directional control arm L2 clockwise slowly until the table starts moving at the slowest speed.  If the directional control arm L2 is at the right place, the table will move on continuously.  Otherwise, the directional control arm L2 needs to be readjusted again. 
NOTES: Please DONT touch the directional control arm either by hand or by something else during the table movement.
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Manual Cross Traverse Setting System
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LS1, LS2: Limit Switch for Max Cross Feed Stroke Safety Control 

LS3, LS4: Limit Switch for the Adjustment of Cross Feed

13.2

Function and Operation of Electric Touch Cross  

Traverse Setting System
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A:  The advantage of this user-friendly electronic ‘one-touch’ system is to preset the width of surface cross grinding, which improves production time efficiently with a perfect performance finished.  
B:  Setting up the system is as easy as below: 
* Hold Power Rapid Crossfeed pushbutton down until the grinding wheel gets to the ideal starting position.
* Push SB33 pushbutton (the indicator light on the control panel will flash).
* Hold Power Rapid Opposite Crossfeed pushbutton down until the grinding wheel gets to the ideal finishing position.       
* Push SB33 pushbutton (the indicator light on the control panel will flash). 

This is the whole setup of electric touch cross traverse setting system.
C :  Accuracy is one revolution on cross feed screw.

14.
Electromagnetic Chuck

An electromagnetic chuck is an indispensable attachment for surface grinding machine.  It requires a perfect flat mounting surface to be clamped onto the machine table; otherwise, table will be subjected to disformation due to the huge magnetic attracting force of chuck.  The following practice must be followed to grind the mounting surface of magnetic chuck before it is clamped onto the machine table.
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14.1   The underside of the magnetic chuck has to be ground to the perfect flatness with great   

care.  The chuck should be placed upside down on the table but not to be clamped.  Please use the stoppers at both right and left sides to prevent chuck from moving.  Wet grinding with maximum coolant volume and minimum wheel infeed are recommended to avoid excessive heating and the consequent surface inaccuracy resulted.
Caution: the chuck should never be switched on.
14.2
Please lightly grease both the ground area of the machine table and underside of the magnetic chuck to prevent them from getting dust during their clamping operation.  In order to keep the mounting accuracy, a very thin grease film is preferred.
14.3   Clamp the magnetic chuck to the machine table.

14.4   Using the same process as grinding the underside of the chuck to rough grind the chuck   

surface, but with different clamping method.

14.5   Switch on the magnetic chuck and then fine grind the surface with 0.005mm wheel   

infeed.

14.6   Spark out grinding with no infeed, 2 to 3 times pass of wheel over the chuck surface.[image: image33.png]
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FOR PSGC-5080AHR, 50150AHR
60120AHR,60150AHR,60220AHR

1.VERTICAL SLIDEWAY LUBRICATION
2.VERTICAL SLIDEWAY LUBRICATION.
3.CROSS SCREW BASE LUBRICATION.
4.VERTICAL SCREW LUBRICATION.

5.CROSS SLIDEWAY LUBRICATION.

6.CROSS SLIDEWAY LUBRICATION.
7.LONGITUDINAL SLIDEWAY LUBRICATION.
8. LONGITUDINAL SLIDEWAY LUBRICATION.

9.LUBRICANT RETURN OF LONGITUDINAL SLIDEWAY.
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