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Chapter  1  Mechanical Specification 
 
1.1  Specifications of the machine series 

Items 
Unit 

CNC Angular Grinder 
Description Model 13/1520X 

General  
Capacity 

Swing Over Table mm(in)   320 (  12.6) /   380 (  15) 
Distance Between Centers mm(in) 500 (20) 
Max. Grinding Diameter mm(in)   300 (  12) /   360 (  14) 
Max. Load Held Between 
Centers 

kg(lb) 150 (330) 

Grinding  
Wheel 

Wheel Diameter 
(Dia. !Width ! Bore) 

mm(in)  510 ! 50 ~ 100 !  152.4 
( 20 ! 2 ~ 3 !  6) 

Wheel Speed      rpm 1390 
Max. Peripheral Speed m/sec 37(121 ft/sec) 

Wheelhead 

Sliding Angle deg 60 
Automatic Rapid Traverse m/min   10 (393 in/min) 
Infeed Travel mm(in) 225 (9) 
Min. Increment Infeed mm(in) Æ 0.001 (Æ0.0001) 

Workhead 

Spindle Speed  rpm 30 ~ 350 
Center Taper MT NO.4 / NO.5 
Spindle Type  Fixed and Rotary 
Diameter Of Bore  mm(in)   23 (0.91) 

Tailstock 
Quill Travel mm(in) 25 (1) 
Center Taper MT NO.4 / NO.5 

Table 
Swiveling Angle C. C. W deg 7 
Rapid Feedrate m/min 10(393.7in/min) 
Min. Increment Infeed mm(in) 0.001(0.0001) 

Motor 

Wheel Spindle Motor Kw(hp) 5.6(7.5) 
Workhead Spindle Motor Kw(hp) 1KW(1.33) 
Hydraulic Motor Kw(hp) 1.5(2) 
Wheel Spindle Lubrication Motor Kw(hp) 0.19(1/4) 
Coolant Motor Kw(hp) 0.375(1/2) 

X Axis Servomotor Kw(hp) 
0.6(0.8)[FANUC] 

1(0.75)[MITSUBISHI] 

Z Axis Servomotor Kw(hp) 
0.6(0.8)[FANUC] 

1(0.75)[MITSUBISHI] 
Net Weight (Half Enclosed)  Kg(1b) 4600(10120) 
Cross Weight Kg(1b) 4800(11660) 

Packing Dimension ( L ! W ! H ) mm(in) 3630!2300!2040 
(145!92!82) 
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teams 

Unit 
CNC Universal Grinder 

Description Model OD-13/1524 OD-13/1530 

General 
Capacity 

Swing Over Table mm(in)   320(  12.6)/   380(  15) 
Distance Between Centers mm(in) 600(24) 750(30) 
Max. Grinding Diameter mm(in)   300(  12)/   360(  14) 
Max. Load Held Between 
Centers 

kg(lb) 150(330) 

Grinding 
Wheel 

Wheel Diameter  
(Dia.!Width!Bore) 

mm(in)  510!50~100!  152.4 
( 20!2~4! 6) 

Wheel Speed rpm 1390 
Max. Peripheral Speed m/sec 33(109 ft/sec) 

Wheelhead 

Sliding Angle deg. 90 
Automatic Rapid Traverse mm/min 10 (393 in/min) 
Infeed Travel mm(in) 225(9) 
Min. Increment Infeed mm(in) Æ0.001(0.0001) 

Workhead 

Spindle Speed rpm 30~350 
Center Taper MT NO. 4 
Spindle Type   Fixed and Rotary 
Diameter Of Bore  mm(in)   23(0.91) 

Tailstock 
Quill Travel mm(in) 25(1) 
Center Taper MT NO. 4 

Table Swiveling Angle  C. C. W. deg 9 7 
 Rapid feedrate  m/min                           10(393.7in/min) 

Min. Increment Infeed mm(in) 0.001(0.0001) 

Motor 

Wheel Spindle Motor Kw(hp) 3.75(5) 
Workhead Spindle Motor Kw(hp) 1(1.33) 
Hydraulic Motor Kw(hp) 1.5(2) 
Wheel Spindle Lubrication 
Motor 

Kw(hp) 0.19(0.25) 

Coolant Motor Kw(hp) 0.375(1/2) 

X Axis Servomotor Kw(hp) 
0.6 (0.8) 

1 (0.75) 

Z Axis Servomotor Kw(hp) 
0.6 (0.8) 

1 (0.75) 
Net Weight(Half Enclosed) Kg(lb) 5600(12320) 5800(12760) 
Cross weight Kg(lb) 64200(14124) 7000(15400) 

Packing Dimension(L!W!H) mm(in) 4760!2280!2260 
(185!90!89) 

3780!2300!2040 
(152!92!82) 

 
 
 

 
 



 

 3 

 

 
1.2 Main parts of the machine 
 

 
 
 
 
 
 

No. Description No. Description 
1. Machine body (Base) 9. Table 
2. Safety guard 10. Tailstock 

3. Telescope covers(OD-13) 
Protective covers(OD-820) 

11. Telescope covers(OD-13) 
Protective covers(OD-820) 

4. Work head 12. Main power switch 
5. Abrasive wheel 13. Electrical cabinet 
6. Wheel head 14. Safety door 
7. Internal grinding spindle 15. Control panel 
8. Internal grinding attachment 16. Foot switch (for hydraulic tailstock) 

 
 
 
 
 
 
 

OD-13/15 24 -40CNC  
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1.3 Power supply and environmental demand 

 
Power supply 
1. Main power  :  220±10  Vac........Standard 
2. Frequency    :    60±10  Hz..........Standard 

or   :    50±10  Hz..........Ref. to actual necessity 
3. Earth wire 

The client need to install the earth wire from the power supply unit, also  earth wire 
diameter should over 4mm ,electrical resistance of earth wire should be low than 10". 

 
Environmental demand 
1. Temperature: normal temperature within!0" to 45". 
2. Humidity#30  to 95 . 
3. Keep away from gas, chemical, or explosive staff. 
4. Keep away from electrical magnetic interference. 
5. Other: keep away from ashes, acid or salty area. 
6. Stock temperature:$25" to !55". 

 
 

1.4 Noise level 
 

1.4.1  The Noise level under 80 db(A) is checked before the machine leave the factory. 
 
1.4.2  Location of Inspection 
1. Inspection point -1 m away the machine, and 1.5 m height. 
2. Scope of inspection - front, back, right side, and left side of the machine. 
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Fig.2.1 

Top cover 

Side plate 

Wooden base 

Fig. 2.2 

Nut 

Bolt 

Washer 

 

Chapter  2  Machine Transportation & Installation 
 

2.1 Unpacking 
 
Remove first the top plate of wooden case and then the plate on for sides (Fig2.1). 
Carefully take out fittings at first. If necessary, remove the set screws used for holding the 
machine on the base (Fig.2.2) 

 
CAUTIONS# 
1. Be careful of the nails and burrs on the dismantled plates. 
2. Wear gloves while dismantling the case. 
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Mark for fork position 

  

2.2  Transportation 
 
The worktable and wheelhead are fixed together with red color fixed plates in order to avoid 
any damage while its transportation.  It is required that all these red color plates shall be 
removed before operating the machine.  There is no oil and coolant supplied when the 
machines are shipped. 

 
Carriage by forklift (as shown in Fig 2-3) 
Use fork lift with safety load more than 7 tons to transport the machine to the final location in . 
In this event, it is necessary to remove the base packing plate. 
CAUTIONS# 
1. The lifting truck or crane lifter must be adequate of lifting weight more than 7tons 
2. Place fork between base plate and machine button, and in the mark position. 

(Fig 2-3). 
3. Carriage by fork lift , lift the machine from front. Be careful and slow while laying down 

the machine to avoid effect in mechanical precision. 
4. The work table have to be securely fastened to avoid any slipping during transportation .  
5. During carriage , always keep balance of gravity center of machine to carriage. 
6. Fork lift should be operated very qualified personnel. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 2.3 
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2.3  Cleaning 
 
All slideways and ground surface of the machine are coated with anti - rust oil before it#s 
delivery.  Please remove the coating with kerosene prior to operation. 
 
2.4  Installations 
 
Since the base of this machine has strong anti-torque capability, there is no special 
requirement for the machine foundation. A concrete floor with 150mm thickness is needed. 
While placing concrete, an enough space has to be reserved for the leveling components of 
this machine. It must be considered that the strength of the ground when the machines is 
installed in the first or second floor. Be sure the strength of the ground that is strong enough 
to support the machine and it loading. 
The following items are required to pay attention on them while doing the installation # 

 
1. Never install the machine at a place where has direct sun light in order to keep its 

precision capability and maintain the machine with a longer life.  A place where has a 
permanent temperature is preferable. 

2. Never install the machine at a place where is dusty, nor a place next to another vibration 
machines, such as air compressor, press machines...etc. 

3. This machine is equipped with leveling screws and blocks and can be used as to 
facilitate leveling and to avoid any vibration.(Fig2.4) 

4. A proper foundation is required to build before 10 days machine arrival, and please refer 
(Fig 2-5) as reference. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Leveling screw 

Leveling block 
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Fig. 2.5 
 
2.5  Leveling 
 
It is very important to level the machine before operation.  The following items shall be pay 
attentions on them when leveling the machine. 

 
1. Prepare a two precision levels with dial 0.02/1000 
2. Move the work table to the middle of machine base. 
3. Clean the work table surface and make it with no any dirty on it. 
4. Place the level in the middle of table (Fig2.6) and adjust the leveling screws to position 

of $ZERO% point, then move the table to both extreme left hand and right hand side in 
order to gain the tolerance value.  If the tolerance value within 0.02 mm indicate that the 
leveling is set properly. 

5. The leveling may be varied due to work load or other factors, it is required the leveling 
shall be checked again after 30 days the machine installation.  And check the leveling 
every semiannually afterwards to retain grinding precision. 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
Fig. 2.6 

 
 
 

 



 

 9 

 

2.6 System assembly / dismantling 
 
When the machine has arrived the suitable place, and also has been finish adjusts level with 
machine, please following the sequence as connecting other equipment as below# 
1. Connecting the main power source. 
2. Connecting the all hydraulic / lubrication pipes. 
3. Connecting the coolant system. 
4. Connecting the mist filter (option) 
 
The dismantling machine, please enforce the opposite sequence as above. When finish the 
connecting all of the equipment, please try to test running the machine first ,the operating 
start before must be deciding all of system of  normalization. 
 
2.7 Connection of Power Line 
 
This machine is required to connect to the power source with 220V, 3 Phase, and 60 Hz , 
However, it is also required to check the direction of motor#s rotation  direction before operate 
the machine. 
1. Make sure the power voltage is same as machine voltage (ref 1.3), and power source is 

shut down. 
2. The main power line can be connected with power wire in the back of electrical cabinet. 
3. Use the power line (4 cords), connected to ground and over-voltage protector according 

to the local electricity regulations. 
 

NOTE#Do not turn on the motor of machine , when its voltage is different from power 
voltage and contact electric technician reparation. 

 
2.8 Test of motor rotation 
 
It is required to check the direction of the motor rotation before operate the machine. 

 
The direction of the motors rotation are described as following# 
Wheel Head Motor : Counter clockwise (CCW) 
Work Head Motor   : Counter clockwise (CCW) 
Coolant Pump  : Clockwise (CW) 
Hydraulic Motor  : Counter clockwise (CCW) 

 
All the electrical equipment has been installed with this machine at the moment of delivery. 
Plug into the power source is only thing needs to do. 
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2.9 Connection of hydraulic and lubrication system 
 

1. Put down the hydraulic unit on the harden and leveling ground, and to confront the hole 
position of the hydraulic tank. (symbol $T% as over of hydraulic tank.) to the pipe behind 
of the machine.  

2. Following as the symbol $T% within each hydraulic pipe to connect within each hole in 
hydraulic tank. (for example, symbol $A% pipe connect with symbol $A% hole, $B% connect 
with $B%&..etc.) 

3. The power connection of hydraulic tank should be connected with the socket behind the 
electrical system box. 

 
Warning# 
1. Before test running, please following the remark in hydraulic tank for indicate. Choose 

the suitable Oil level till Max. of fluid level gauge.) 
2. Before running the motor, please recheck if the steering of pump motor is correct. 

 
2.10 Connection of coolant system  

 
1. Connect the two pipes between the outlet pipe of cooling water pump and cooling water 

pipe on over the wheel guard. 
2. Connect the two pipes between the exhaust pipe behind the machine and Inlet pipe of 

coolant tank. (If the machine has installation the coolant system with magnetic 
separator.) 

3. The-power connection of coolant tank should be connected with socket behind the 
electrical cabinet. 

4. Choose the suitable coolant water, than pour it into the cooling water tank (re-check the 
cooling water level till Max. of fluid level gauge.) 

            
 Warning# 
1. If the operator unfamiliar about the coolant so we suggest to ask the local agent or 

supporter of the coolant water about the suitable coolant water for each material. 
2. Before operation, please recheck the steering on pump motor. 

(The steering must follow the sign as arrows on pump motor.) 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

 
 

For Plunge series
 

For Angular series
 

Coolant 
power 

Dust 
power 

Hydraulic 
and 

lubrication 
system 
power 

Hydraulic 
and 

lubrication 
system 
power 
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2.11 Test running 
 

When finishing of the connecting system, please execute the test running as below before 
start running for insure every function of normalization. 

 
2.11.1 Grinding wheel spindle 
 
For the safety reason, it is required for a new wheel to be run freely at least 5 minutes within 
its allow speed range before its commissioning. All people should stay away from the wheel, 
especially the left side of the wheel. Only the wheelhead can be used while dry run being 
held. 

 
2.11.1.1 Start the spindle 
 
1. Start grinding wheel spindle. 
2. Turn on the main power switch. 
3. Press the power on button on the control panel. 
4. Press the over travel release button on the control panel. 
5. Press the grinding wheel spindle $ON% button. Then the spindle should be rotated. 

Please check the rotation direction of the spindle, it should be same as the label shown 
on the wheel motor cover. Turn off the spindle immediately if the rotation direction is 
different from the indicator on the wheel motor cover. Change the wire connection, then 
test running again. 

 
2.11.1.2 Stop the spindle 
 
To stop the spindle rotation, press the spindle stop button from control panel. It's also able to 
stop the spindle by pressing the Emergency stop button from panel. 

 
2.11.2 Safety door interlock function 
 
1. Start the machine power 
2. Reference point for X and Z axis. 
3. Close the door 
4. Change the mode selection switch to MDI mode. 
5. Input the $M03 S50% on MDI mode, then press cycle start button, the working head 

spindle will start running. 
6. When open the door, the working head spindle should be stopped immediately. If the 

spindle still keep running, this mean is lose the signal by the interlock, so please inform 
to our service department for getting the necessary information as soon as possible. 

7. Keep the machine stop without operation till the problem on item 6 has been solved 
totally. 
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2.11.3 The hydraulic and lubrication system 
 
1. Turn the main power switch ON 
2. Press the power on button on control panel. 
3. Release the emergency stop button. 
4. Recheck the label of pressure meter, to insure the hydraulic pressure should be 

standard scope, please adjust it when the hydraulic pressure has too high or too low.  
5. Check the oil gauge on the oil tank, make sure if the oil have keep provide for lubrication, 

please adjust the discharge and rechecking index number of hydraulic. 
 

2.11.4 Coolant water 
 
1. Turn the main power switch ON 
2. Press the $POWER ON% button on control panel 
3. Release the emergency stop button. 
4. Change the mode selection switch to $JOG% mode. 
5. Turn on the valve of cooling water above grinding wheel guard. 
6. Close the safety door. 
7. Press %COOLANT ON% button, then cooling water should be flowing normally. 
8. Push down %COOLANT OFF% button to turn off the cooling water. 
9. If the cooling water could not be normal flowing, please rechecking the steering of pump, 

or please rechecking might have some of unusual on inlet / outlet water of pump, or 
have extruding on cooling water pipe. Please kindly inform to our service department if 
there any further problem. 

 
Warning# 
 
1. Before the test running, please to be insured that both side of pipe have already be fixed 

by pipe clamp, also the coolant tank already have flowing the decide cooling water, to 
avoid damage pump when doing the testing. 

2. Before turning ON the cooling water, please adjust the injection nozzle to avoid the 
cooling water spurting onto the grinding wheel. Specially when grinding wheel is stopped. 

3. When opening the cooling water, please avoid the cooling water spurting to eyes or skin. 
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2.12 The alarm message 
           
1. PS !!! alarm#the controller has been alarm refer in the electrical manual 

on  the page name $ERROR CODE LIST%. 
2. APC !!! alarm#alarm on the absolute pulse coder (APC). 
3. Servo alarm#alarm on the server system. 
 
Above the alarm message, please refer to the error code list by FANUC maintenance 
manual, also please asked for local FANUC service center if still could not solve the above 
problem. 

 
1010 alarm  
The inverter alarm. Please rechecking the alarm number on the screen of inverter, then refer 
to the operating manual by manufacture to solve the alarm problem. 

 
2.12 Connection of external mist filter 
 
1. Please follow the suggestion about the installation of the mist filter to the machine as 

below. (Might need asked the local supplier if have any problem within installation) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2. The connection of electrical system 

This machine just supply for one units point to connect to the controller when the 
machine have been turning on, mist filter will start by automatic, please refer to the 
electrical system manual to the point site. 

 
Wire number#A , B 
Specification#250V,1A 
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Chapter 3 The Description of the Machine 

3.1 The features of the machine 
 
HYDRAULIC TAILSTOCK 
An extra robust tailstock is furnished as standard for strong support of heavy workpiece. 
Clamping & unclamping is controlled by a foot pedal conveniently. The tension of clamping 
can be adjusted easily by the knob at rear of the unit. 
 
AUTO LUBE SYSTEM 
The slideways of wheelhead, table, and spindles are constantly lubricated by the AUTO 
LUBE SYSTEM to extend machine life and ensure grinding accuracy. 
 
CONTROL PANEL 
Centralized control panel is utilized to simplify operations and maintenance. 
 
INTERNAL GRINDING ATTACHMENT (FOR 820/1020/13/15 ONLY) 
This unit is supplied as optional accessory which can be swung down into operating position 
instantly to reduce set-up time and is capable of internal grinding bore from 20-100mm 
(0.79%~  3.94%) to max depth of 110mm (  4.33%) with different spindles for 1020/13/15 
series and from 24-70mm (0.95%~  2.76%) to max depth of 70mm (2.76%) for OD-820. 
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3.2 The explanations of the axis movements 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

Fig : 3 - 2    Control Axis 
 

1. The X axis is for sand wheel feeding,  The [+] sign shows the X axis moves to backward 
direction and [-] signs shows the X axis moves to forward direction. 

2. The Z axis is for workpiece movement.  The [+] sign shows the workpieces move to left 
hand and [-] signs shows the workpiece move to right hand. 

3. The angles between X axis and Z axis are 90 degrees. (For 820, 1020, OD13, OD15) 
The angles between X axis and Z axis are 60 degrees. (For OD13, OD15) 

 
 
 
 

For OD angular series 

FOR OD Plunge series  
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3.3 The configuration of the control panel. 
 

 
 
Figure 3.3.A  The configuration of the NC controller and Mechanical control panel. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
Figure 3.3.B  The control panel of the hand wheel and hold to run knob. 

 
 
 
 
 

23 22 

24 

27 

28 



 

 17 

 

3.4 The Switches Functions of the Control Panel 
 3.4.1 The control panel for the mechanism 
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