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8 Machine adjustment and parts replacement
8-1 MACHINE MAINTENANCE AND INSPECTION AREA

1. The following maintenance jobs require proper space for working convenience.

2. The electric control box door and other covers should be opened smoothly and make sure no obstacle existed during opening.

3. Make sure chips cleaning, lubrication oil filling and mechanism running are smooth and convenient.

4. Make sure work piece and jigs are convenient to load and unload.

5. Failure to comply with above may result in damage on the operator or the machine.
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8-1 SPINDLE BELT TENSION

1. When spindle belt tension become loose or when spindle belt has been changed, then you need to adjust belt tension.  For detailed instructions, please refer to spindle belt replacement or belt tension adjustment.

2. During the spindle is running normally the belt tension will reduce.

3. Higher spindle speed requires higher belt tension.  The best condition is to keep the belt tension at just over the minimum tension.
4. Spindle belt tension adjustment should be made by an experienced personnel only, because the adjustment may affect noise of spindle running.

5. When checking belt, care should be taken do not place hands or any tool in the running pulley.

8-2-1 SPINDLE STOCK TRANSMISSION

1. The spindle is driven by a motor through belt transmission.  Below figure shows the transmission system on spindle stock.


[image: image36.png]



8-2-2 BELT SPECIFICATIONS

1. 840* 8YU*30 ( For high speed spindle, belt specifications are dependent on the actual condition)

2. If the machine is equipped with specific motor or spindle, the belt may be varied.  The operator should check belt specifications correctly before ordering.

3. Belt specifications are marked on its surface.

4. Always note that incorrect belt specifications may affect machine accuracy and increase noise.
8-2-3 ADJUSTING BELT TENSION

1. Remove the spindle stock guard.  When removing the right guard, pay attention to the tool knocking button.  You need to remove the name plate, insert the contact located behind the button, then you can remove the guard.  You will find the spindle belt.

2. There are two viewing holes provided at front right and left side of the headstock.

3. To adjust spindle belt tension, loosen the 4 lock screws (5) on motor base.  Slightly loosening the lock screws is enough when performing belt tension adjustment.

4. Once the motor base has been loosened, adjusting belt tension by turning the screw (3) until a proper tension is obtained.
5. When adjusting belt tension , you also need to take care of belts  parallelism. Keep belts parallel at both ends. Tighten screws (5). after adjusted. Try to run the spindle then check belt tension again.
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6. Below figure shows a proper belt tension condition.
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  S= Belt tangential length  Td=Pressure force applied  d = deflection

  C= distance between shafts  Dp= Big pulley diameter Dp= Small pulley diameter

8-3 REPLACING SPINDLE BELT

1. Remove the spindle guard. When removing the right guard, pay attention to the tool knocking button.  You need to remove the name plate, insert the contact located behind the button, then you can remove the guard. You will find the spindle belt.
2. There are two viewing holes provided at front right and left side of the headstock.

3. To replace spindle belt, remove the 4 lock screws (5) and completely loosen the screw (3). Move the motor forward to loosen the belt completely.

4. Once belt has been loosened, removing it from the viewing hole on spindle stock.

5. Remove the 4 lock screws (7) that tighten the tool knocking cylinder.  Move the cylinder so that is dose not interfere with belt replacement job.

6. After tool knocking cylinder is removed, removing the screw (8), then removing the cylinder fix plate.

7. Once the fix plate is removed, if the controller employs a positioning sensor, you should removed, screw (9), then move the positioning sensor to avoid interference. 

8. When all parts have been removed, mentioned as above, you can remove the belt from top of spindle fit new belt as same procedures as belt removing. Make sure the new belt specifications are same as the old one.

9. When spindle belt is fitted, reverse above procedures for mounting the dismantled parts.

10. Perform belt tension adjustment according to instructions given on Chapter 
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8-4 ADJSUTING SPINDLE CLAMPING AND UNCLAMPING

1. When the machine is performing tool change, the operator should check if there is oil in the oil cup on the tool knocking pressure booster cylinder.  Lack of oil may cause not smooth motion of knocking cylinder.

2. The tool clamping and unclamping mechanism should be properly adjusted.  Improper adjustment may result in noise when tool is changing or even damage on the magazine.

3. In case of following conditions occur, at this time you need to adjust the spindle clamping or unclamping mechanism, such as abnormal tool change noise, frequent tool jamming, or frequent alarm during tool changing.

4. The tool clamping motion sequences are when the booster cylinder return, located at back side of spindle, the draw bar moves upward by means of actuation of disk spring.  The collect chuck jaws close to pull the pull stud, enabling tool shank to fit with spindle securely.

5. The tool unclamping motion sequences are the hydraulic cylinder, located at back side of spindle, ejects the pull stud in spindle.  When collect chuck loosened, the tool is pushed out.  At this time, a High pressure air blow through pull bar to the tool surface, which Ensures tool cleanliness and accuracy.

8-4-1 ADJUSTING TOOL EJECTION

1. The tool ejecting adjustment is an important factor that affects tool change smoothness.

2. After a long period of operation, spring fatigue may occur on the tool pulling spring which causes a variation on tool ejecting motion.
3. If you find tool ejection is insufficient, please check if there is oil in the oil cup of tool knocking cylinder.

4. If oil existed in oil cup, fitting tool into spindle taper hole.  Measure the tool knocking tightness by using a vernier caliper.
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5. Close the air blowing switch to avoid interfering with you work or accuracy.

6. In manual mode press the tool knocking button to move knocking cylinder downward.  At this time ask another one to help you holding tool shank into the spindle taper hole, and measure the knocking cylinder press-down value. (proper adjustment value is the knocking cylinder tightening value plus 0.3 – 0.5 mm).  After measured, release the tool knocking button to keep the knocking cylinder at a clamping condition.

7. If more adjustment is required, removing the headstock guard for adjusting tool knocking cylinder.  Suggested adjustment value is 1/4 turn for very time adjustment.  After adjusted, tighten the tool knocking cylinder and measure adjustment again. If adjustment value is over or insufficient, adjust it again until a proper value is obtained.

8. Once tool knocking value has been adjusted, you also need to adjust spindle air blowing properly.

[image: image6.wmf]
8-4-2 ADJUSTING OR REPLACING TOOL CLAMPING OR UNCLAMPING SENSING SWITCHES

1. There are two switches used for sensing tool clamping and unclamping.  One switch is used for sensing tool clamping, and the other is for tool unclamping.  Sensing input signals can be identified on the controller.

2. For input signal points please refer to electric wiring diagram furnished with the machine.

3. Try to find the input points for the sensing switches indicated on the electric wiring diagram. Check if the sensing switches are damaged or not.  This can be mad by pressing then releasing the sensing switches, at this time the corresponding input points on the controller will change between 0 and 1.

4. If changing between 0 and 1 occurs, it means the sensing switches work normally.  If damaged, replace with a new one with same specifications.
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5. To adjust the tool clamping sensing switch, properly adjust is so that the switch roller center is pressed.

6. In jog mode press the tool knocking button, and adjust the tool unclamping sensing switch.

7. Adjustment for tool unclamping sensing switch is same as that for tool clamping sensing switch. After adjustment, release the button to return to a tool clamping condition.

8. Adjust sensing switches according to the instructions.  Incorrect positioning or improper adjustment may cause damage one the machine or switch.
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8-5 SPINDLE POSITIONING MECHANISMS

1. The spindle positioning method is varied with different controller models.

2. The first method is to apply a positioning sensor for controlling spindle positioning.  For example Fanuc controller is one example for such positioning control.

3. The second method is to apply an encoder, located at end of servo motor, for controlling spindle positioning.  However this positioning method is applicable only for a gear ratio of 1:1. For example the Mitsubishi controller employs such method for spindle positioning control.

4. The third method is applied when gear ratio is not 1:1.  This method needs to equip with special positioning sensor for controlling spindle positioning.  Examples for such method are when the machine is equipped with a ZF gear box or a gear driven spindle stock.

5. Normally the spindle positioning has been properly adjusted before shipment, which requires no further adjustment.

8-5-1 MANUALLY MOVING TOOL CHANGE ARM

1. The ATC can be moved or rotated manually.  In automatic operation mode, the tool change arm rotation for a cam type ATC is driven by motor.  However when performing maintenance or adjustment, you should use manual rotation of tool change arm.

2. Tool change arm rotation can be made by turning the arm drive motor.  To do this, loosen the motor brake, located on the ATC, then manually turn the motor shaft.  Make sure the motor rotation direction is correct to aroid tool jamming.
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8-5-2 ADJUSTING SPINDLE POSITIONS WITH FANUC Oi MC CONTROLLER

1. Disconnect air hose that connects to an air source.

2. Manually move the tool change arm 9magazine) to the spindle side for spindle positioning adjustment. (At this time do not remove the spindle transmission piece).

3. The tool change arm (magazine), and the spindle transmission piece should match at a center position.  After adjusted, use a marking pen to mark on the spindle for increasing adjustment efficiency.
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4. Manually move tool change arm (magazine) , and connect air source for programs execution.

5. Check to see parameter no. 4077.  Refer to instructions given in controller operation manual.  If angle difference is 1 degree, then input value 11.  For details of calculation instructions, please refer to parameter section in the controller operation manual.

6. Performing spindle positioning motion, and check the difference between its rotation angle and the marked position.
7. The spindle positioning point and angle can be identified by marking on the spindle.  If the angle does not comply with the marking, then you need to calculate and enter the parameter value again.

8. Repeat above procedure until the spindle positioning complies with the marking.

9. After the spindle positioning has been properly adjusted, then manually move the tool change arm (magazine) for checking its accuracy.  If it is not accurate, adjust it again.
8-5-3 ADJUSTING SPINDLE POSITIONONG WITH MITSUBISHI M64S CONTROLLER

1. Disconnect air hose that connects to an air source.

2. Manually move the tool change arm (magazine) to the spindle side for spindle positioning adjustment. (At this time do not remove the spindle transmission piece).

3. The tool change arm (magazine) and the spindle transmission piece should match at a center position.  After adjusted, use a marking pen to mark on the spindle for increasing adjustment efficiency.
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4. Manually move tool change arm (magazine), and connect air source for programs execution.

5. Check to see parameter no. 3207. Refer to instructions given in controller operation manual.  If angle difference is 1 degree, then input value 11.  For details of calculation instructions, please refer to parameter section in the controller operation manual.

6. Performing spindle positioning motion, and check the difference between its rotation angle and the marked position.

7. The spindle positioning point and angle can be identified by marking on the spindle.  If the angle dose not comply with the marking, then you need to calculate and enter the parameter value again.

8. Repeat above procedure until the spindle positioning complies with the marking.

9. After the spindle positioning has been properly adjusted, then manually move the tool change arm (magazine) for checking its accuracy. If it is not accurate, adjust it again.

8-6  ADJUSTING ATC TO SPINDLE CNETER
1. The ATC has been rigorously tested and adjusted before shipment.  However due to a different installation of the machine and for transportation convenience, generally the ATC has been removed.  There fore it is requested to adjust accuracy between ATC and the Spindle center line, to avoid tool change malfunction or damage on The ATC.

2. When ATC has been adjusted, do not forget to change controller parameter, which is varied with different controller models.

3. There are many types of ATC available, bit only twp types are employed for this machine. Adjustment method may be different with machine structure and tool changing motion, so that the operator should follow below instructions to perform adjustment between tool change mechanism and the spindle.

4. If the ATC was dismantled, then you should install it to the position before performing adjustment.

5. You are also requested to prepare some jigs for adjusting tool change point.  If you need to order such jigs, contact our business department for details.

6. When adjusting ATC, it is not necessary to adjust magazine side position, because which has been properly adjusted before shipment.  Tool change malfunction may be occurred only when a heavy bumping during tool changing process. (cam type magazine)

7. Below figure shows jigs required when adjusting magazine.
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8-6-1 ADJUSTING TOOL CHANGE ON ARMLESS TYPE MAGAZINE

1. Before fitting jigs, make sure the jig specifications comply with the ATC.

2. Remove the spindle transmission piece to prevent incorrect positioning of spindle.

3. Fit the jigs 3 into the spindle, then perform initial adjustment with manual method.

4. Manually pull the magazine to a tool change position.  Insert the jig 1 to the jig 2 and jig 3 positions.  If it can insert into both positions, this means the tool change position is not varied. Otherwise the tool change has been varied.  When this occurs, do adjustment according to following procedures.
8-6-1-1 ADJUSTING CENTER POSITION OF ARMLESS TYPE MAGAZINE

1. When the magazine has been moved manually, but an inaccurate positioning occurs, at this time you should check if the center holes positions for the jig2 and jig 3 are correct or not.

2. If hole positions need to be adjusted in right/left direction, turn the screw for adjustment, shown as figure below.
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3. If hole positions need to be adjusted in forward/backward direction, turn the screw for adjustment, shown as figure below.
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4. Loosen the lock screws that tighten the magazine before adjusting the magazine forward or backward.  Tighten the lock screws securely after adjustment.

5. Push the magazine to ATC reference point and check the tool number of spindle and tool number of ATC is the same or not (see ATC number display on operation panel).
6. Install air pressure and administer Z axis to second reference point under MDI model.
Program example：

G80 G40;

G91 G00 G30 Z0.;

7. After set the second reference point, check the second reference point of Z axis and tool changer will effect each other or not (if necessary, check first by manual).
8. Administer spindle set M19.
9. Administer ATC forward M21, and then check Die (1) could insert smoothly. If can’t, please re-adjust till the Die (1) could insert smoothly.
10. Administer ATC return M22.
11. When is has to administer automatic tool change please check if all the parts which will effect the tool changer are adjusted, such as the second reference point, spindle set etc. 
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8-6-2  ADJUSTING TOOL CHANGE ON ARM TYPE MAGAZINE
1. Check the specifications of Dies are suitable with this machine’s tool change specifications.
2. Take apart the spindle transmission block to avoid the spindle set is incorrect.
3. Install the Die (3) in spindle and Die (2) on tool change arm.
4. Take apart the air pressure; administer the first test by manual.
5. Move the tool change arm to tool change point by manual and then insert Die (1) to Die (2) and Die (3). If it can insert smoothly, it means tool change point is correct; if it can’t, it means the tool change point is incorrect, please adjust it by following steps.
8-6-2-1   ADJUSTING CENTER POSITION OF ARM TYPE MAGAZINE
1. When move the ATC by manual, if it’s not correct please check the center holes’ position of Die (2) and Die (3).
2. If the holes need to be adjusted forward and back please use screws like following.
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3. If the holes need to be adjusted left and right please use screws like following.
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4. Loosen the lock screws that tighten the magazine before adjusting the magazine forward or backward.  Tighten the lock screws securely after adjustment.

5. Push the magazine to ATC reference point and check the tool number of spindle and tool number of ATC is the same or not (see ATC number display on op eration panel).

6. Install air pressure and administer Z axis to second reference point under MDI model.
Program example：

G80 G40;

G91 G00 G30 Z0.;

7. After set the second reference point, check the second reference point of Z axis and tool changer will effect each other or not (if necessary, check first by manual).
8. Administer spindle set M19.
9. After check there is no problems on ATC tool changer, please administer tool less tool change to check the machine is normal or not. 
10. When is has to administer automatic tool change please check if all the parts which will effect the tool changer are adjusted, such as the second reference point, spindle set etc. 
11. After check these questions please install tool on spindle and administer tool change action.
12. After check the single tool change is correct, and then administers two tools change. If it changes smoothly, it means it’s adjustment of tool change is correct.

[image: image18.wmf]
8-7 AIR PRESSURE ADJUSTMENT
1. The air solenoid valves are important parts that control tool change motions. Its piping arrangement is very important, too.
2. Piping’s arrangement is according to customer’s requirement and it’s equipment, so it is different in some parts. Please follow the real remark notice.
3. The A,B joints of air pipe must be connected correctly, otherwise it may result in abnormal or incorrect motions.
8-7-1 PIPING
1. The sir system is used for cleaning spindle taper hole, controlling automatic door and blowing air for cleaning chips. In addition to the air blowing speed which is fixed at a full speed, the others are fitted with throttle valves for adjusting air flow. Air pressure is adjusted on the F.R.L. combination unit and controller through a pressure switch. In case of unstable air pressure occurs, a signal will be sent for proper machine control.
8-7-2 AIR SYSTEM ACTUATION

1. When the machine is performing tool changing motion, the spindle air blow control solenoid valve is energized for blowing air to spindle hole.

2. When performing chips blowing motion, the part air blow control solenoid valve actuates to control air.  In this case only air blowing operates without cutting fluid splashing.

8-7-3 AIR PRESSURE SOLENOID VALVES 

1. The functions of air pressure solenoid valves are tool change and spindle taper’s hole cleaning.
2. Its source comes from F.R.L. 
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8-7-4 TOOL CHANGE BUFFER ADJUSTING FOR ARMLESS TYPE ATC
1. Armless type ATC is qualified when shipping out from factory. Because of the source of air pressure and installed tools are different so it has to be re-adjusted.
2. Adjusting the ATC when the machine is completely installed.

3. Switch the operation model to EDIT or MDI model and input following program:
G80  G40;

G91  G30 Z0;

M19;

M21;

M00;

M22;

M00;

M99;
4. Switch operation model to AUTO or MDI model and administer program, the ATC will forward and back.
5. Use a screwdriver to adjust buffer of push and pull.

6. This program will stop when ATC forward to tool change point, now could adjust the pull buffer of ATC.

7. Administer the program repeatedly till it will not have too much impetus when ATC going to tool change point (attention: notice that action of ATC must be completely stopped or pause when adjusting). 
8. If it can’t be adjusted to suitable buffer, it means air out point and air source of solenoid valves are too much, please adjust air source.
9. Buffer adjusting button, turn right means buffer will smaller, turn left means buffer will bigger.

10. Please notice that the machine can’t be operated by other people when adjusting ATC.

11. Tools’ weight and quality will effect buffer adjusting, so it must balance the weight and quality.
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8-7-5 M CODE AIR BLASING ADJUSTING

1. M code air blasting means install one set of air pressure solenoid valves on air piping to control air blasting or stop by PLC.

2. Its adjusting is on the side of spindle head.
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3.When switch handle is parallel with spindle, it means “open”; when switch handle is perpendicular with spindle, it means “closed”. 
8-7-6 SPINDLE CLEAN AIR BLASTING ADJUSTING
1. It will control the time of air blasting by PLC when tool change in automatic or manual. So this only adjusts its quantity.

2. Turn right means smaller, turn left means bigger.

3. Its clean blasting piping please reference air pressure piping.
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8-7-7 F.R.L. 

1. Its pressure is 6~7kg/C㎡, if it can’t reach, must adjust the pressure of F.R.L. or pressure of air source.
2. The way of adjusting pressure of F.R.L., please pull up the adjusting screw. Rotary the adjusting screw will increase its pressure.
3. Lubrication oil please reference lubrication notice. Please check everyday because it will cause spindle taper rust if on lubrication oil.
4. Machine’s setting is at least 6kg/C㎡. It can’t transmit ATC and tool change if its pressure is too low.
5. Too much air will cause air piping cause bigger pressure in each travel and will effect the automatic tool change but lower pressure will cause every action become slowly and unstable. Please lock screws after adjust the quantity.
6. The position of F.R.L. is on the base of right side.


[image: image23.wmf]
8-8 MACHINE LUBRICATION PIPE
1. There are slide ways lubrication pipe, spindle oil cooler pipe and cutting fluid lubrication pipe.
8-8-1 SPINDLE OIL COOLER LUBRICATION 
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8-9 SPINDLE TRANSMISSION STRUCTION
1. Spindle design is high precision bearing P4, spindle speed reach 8000rpm.
2. Spindle will clean cutting chips automatically when administer tool change to contain cleaning.
3. Tool clamping of spindle use spring and draw bar by mechanical; even air pressure doesn’t work, tool clamping still keep in the same condition. Tool back use air pressure or hydraulic tool knocking.
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8-10 CUTTING FLUID PIPING
1. When machining, it will cause high temperature and machining surface will become unsmooth so it needs to use cutting fluid to coolant to avoid deform and get the longer life of tools and smoother surface. Main piping is from pump to work piece and tools then flows down to cutting fluid box under the machine.
2. In order to provide cutting fluid in time, we install a anti-back valve on water out point. It can avoid cutting fluid flows back when pump stops. We can adjust quantity of cutting fluid by adjusting valve. It must be administer under manual or automatic model.
8-10-1 INTRODUCTION

1. Switch button”ON” in manual model, it starts to provide cutting fluid. Switch button “OFF”,, it stop providing cutting fluid.
2. If turn on the automatic button switch “ON” in automatic model, if there is M08 , it will provide cutting fluid, if there is M09, it will stop provide. If don’t turn on the automatic button in automatic model, the M08 and M09 will fail.

3. When the cutting fluid is not enough, pump will stop and it will display “Coolant Alarm” on operation panel. (Option).

8-10-2 NOTICE
1. Please check height of cutting fluid before using. It must be added immediately when not enough.

2. Please replace cutting fluid if it doesn’t use for a long time.

3. Clean the chips in cutting fluid box.

8-10-3 CHIP FLUSHING PIPING INSTALLATION
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8-10-4 CUTTING FLUID PIPING INSTALLATION
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8-11 COOLANT THROUGH SPINDLE

1. It’s an optional accessory. Cutting fluid will flush from tool through spindle center to reach the requirement of high speed machining.

8-11-1 CIRCUIT

1. This system is from original cutting fluid system adds another sub-water tank for high pressure pump using. It’s cutting fluid of sub water and main water goes from main water tank pump to sub water tank, after filtration it will extract by sub water tank pump. If the water of sub water tank is too much, it will goes back to main water tank, so it can contain these two water tank normal.
8-11-2 INTRODUCTION

1. When turn on the machine, the pump which extracts water from main water tank to sub water tank will start going, send cutting fluid of main water tank to sub water tank for sub water tank pump using. If sub water tank pump doesn’t use it, cutting fluid in sub water pump will go back to main water tank. When sub water tank’s water is too much, the switch will stop the pump and start going again when receive lower water signal. 
2. No matter in manual or automatic condition, when it administer coolant through spindle “ON”, high pressure starts going and then send cutting fluid to rotary joint of coolant through spindle and then flush form tool through spindle center to coolant flushing.

3. When cutting fluid is not enough, switch will stop pump and display “Coolant Alarm” on operation panel.

8-12 ADJSUTING GIBS

1. After the machine has been operated for a long period, gibs will wear out gradually.  To keep the machine’s accuracy and stability on 3 axes traverses, it is requested to properly adjust gibs.

2. Always remember do not adjust gibs to an over-tight condition, because this will cause lack of lubrication oil film between slide ways, which increases wear rate on slide ways and gibs.

8-12-1 ADJSUTING SPINDLE STOCK GIBS

1. Before adjustment, check to see the load condition of controller for the adjusted axis.  This is an important data after gibs are adjusted.

2. The spindle stock gibs adjustment is an important factor that affects its accuracy.  A proper adjustment will ensure the machine at a good condition and stable cutting performance.

3. The spindle stock is equipped with 3 tapered gibs.  To adjust gibs, loosen the bottom fix screw (nut) about 2-3 turns.  Tighten the top adjustment screw (nut) securely. Loosen the adjustment screw (nut) one turn. Then tighten the fix screw (nut).

4. Make sure the adjustment screw (nut) and fix screw (nut) are tightened properly.  Note that insufficient tightening may cause spindle stock jamming.

5. After gibs have been adjusted, check again the load condition on the axis.  Normally the load value shall be 2-3% higher than that before adjustment.
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8-12-2 ADJSUTING SADDLE GIB

1. Before adjustment, check to see the load condition of controller for the axis to be adjusted.  This is an important data after gibs are adjusted.

2. The saddle gib adjustment is an important factor that affects its square accuracy.  A proper adjustment will ensure the machine at a good condition and stable cutting performance.

3. The saddle is equipped with one tapered gib.  To adjust gib, loosen the bottom fix nut about 2-3 turns.  Tighten the top nut securely. Loosen the adjustment nut one turn.  Then tighten the fix nut.

4. Make sure the adjustment nut and fix nut are tightened securely.  Note that an insufficient nut tightening may cause the machine Jamming.

5. After the gib has been adjusted, check again the load condition on the axis.  Normally the load value shall be 2-3% higher than that before adjustment.
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6. When removing the saddle guard rail , apply a thickness gauge to measure the thickness to ground.

7. Remove the saddle guard rail for adjustment.  Remove limit switch and oil tube before removing the guard rail.  Use a precision surface grinder for grinding the guard rail.  It is necessary to calibrate the guard rail before grinding, otherwise it may result in poor accuracy of the axis traverse.

8. Grinding amount for the guard rail should be dependent one the value measured previously.  Do not increase grinding amount, as this will increase load on the axis traverse.

9. The surface to be ground is the mating surface between the guard rail and saddle.
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8-12-3 ADJSUTING TABLE GIBS

1. Before adjustment, check to see the load condition of controller for the axis to be adjusted.  This is an important data after gibs are adjusted.

2. The table gibs adjustment is an important factor that affects its squareness and parallelism accuracy.  A proper adjustment will ensure the machine at a good condition and stable cutting performance.

3. The table is equipped with two tapered gibs.  To adjust gibs, loosen the bottom fix nut about 2-3 turns.  Tighten the top adjustment nut securely, then loosen the adjustment nut ont turn.  Tighten the fix nut securely.

4. Make sure the adjustment nut and the fix nut are tightened securely.  Note that an insufficient nut tightening may cause the machine Jamming.

5. After the gibs have been adjusted, check again the load condition on the axis.  Normally the load value shall be 2-3 % higher than that before adjustment.
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6. When removing the table guard rail, apply a thickness gauge to measure the thickness to be ground.

7.emove the Remove the table guard rail for adjustment.  Remove limit switch and oil tube before removing the guard rail.  Se a precision surface grinder for grinding the guard rail.  It is necessary to calibrate the guard rail before grinding, otherwise it may result in poor accuracy of the axis traverse.

8.rinding amount for the guard rail should be dependent on the value measured previously.  Do not increase grinding amount, as this will increase load on the axis traverse.

9. The surface to be ground is the mating surface between the guard rail and table.
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8-13 ADJUSTING BACKLASH
1. After using the machine for a period of time, must adjust backlash by high precision laser instrument to contain the accuracy of machining. Use high precision laser instrument to measure and then input the backlash value to parameter, make the control to adjust backlash value automatically. 
2. If there is no laser instrument, it must use millesimal gauge to inspect.

3. Before adjusting backlash, must check maintenance certainly, adjust correctly and check gibs, lubrication, each part transmission is normal then adjust backlash because it will effect the correct of backlash.

4. Generally speaking, back lash value will be bigger in the period of the most often used part. So if we correct backlash by millesimal gauge, it will just correct the most often used part and two sides of ball screw will be the smaller backlash part.
8-13-1 METHOD OF CORRECTING BACKLASH

1. Take an example of X axis, fix the measurement at spindle head and lock a block on table working for measurement to touch and measure. Adjust the measurement and block at the suitable position, test by hand wheel mode. Turn the hand wheel with the same direction ( by 0.001), make the value of measurement running. Make the measurement and adjusted X axis value on control panel to zero then turn contrary direction by hand wheel till the value of measurement moved then stop, record the value on control panel. Count with the original value on control panel, then input the value after counting to the control. ( method of input and count please reference control operation manual).
2. If correct backlash by millesimal, please divide travel to five parts or more to measure and then take the average value of these values.
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