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7  Connecting power wires
7-1 CONNECTING POWER WIRES
7-1-1 NOTICES FOR ELECTRIC WIRING
1. The electric wiring jog is made only by a qualified electronic or electric engineer.

2. When making electric wiring, the engineer is requested to check the voltage stability before wiring.

3. Care should be taken when making electric wiring.  An improper electric wiring may cause damaging in the controller, or even affect the safety of control circuit or personnel.

4. The electric wiring should also fully comply with the customer’s local regulations. Power source may vary with countries.

7-1-2 FACTORY POWER SOURCE
1. The machine should be connected to an independent power source.  Do not use the power source together with another machine.

2. The factory power source must be stable, which should also meet the requirements specified in the machine operation environment instructed in this operation manual.  As the controller is consisted of precision components, an unstable voltage input may result in machine damage or any unexpected motions.
3. When the machine is installed in an unstable voltage area, it is requested to fit with a voltage stabilizer to ensure the machine service life and its accuracy.

4. Always note that an unstable voltage caused by insufficient power may result in the a control failure.

5. The power wires of the machine must be well separated, and connect them directly to the control circuit board.

6. Make sure the machine is properly grounded to avoid damage due to an unstable voltage occur or a thunder shock nearby.

 To prevent electronic signal interference, do not install this machine near an electric welding machine or electric discharge machine.

7-1-3 GROUNDING INSTRUCTIONS
7-1-3-1 NOTICES FOR GROUNDING

1. Keep the grounding wires under ground at a loose condition.  This will avoid grounding wires breaking due to a earth stratum movement.

2. Anon-insulated grounding wire without joint is suggested.  If a jointed grounding wire is applied, use electric welding, bronze welding, or squeezing on the joint to prevent loosening or corrosion.  However, clamping for the split portion is allowed.

3. The cable connector shield layer for a grounding system should be connected to the easy-to-access man-hole, hand-hole, or the machine installation room.  However, the positions which employ negative polarity corrosion protection or shield layer phase connection are not restricted.

4. The applied grounding metal should be suitable for direct contact with the ground, concrete or sandy soil. 

5. The grounding wire is normally manufactured from copper wire.  In addition under an expected duration or specific environment, a corrosion-free metal or alloy is also available.

6. A joint-free grounding wire is normally suggested.  However, if it needs to be connected, always make sure the connector must be corrosion free, has good mechanical property, and has lower resistance than the grounding wire.

7. Do not connect any switch to the grounding wire, except it can automatically shut off power. 

8. The grounding wire can utilize terminal, connector, or a proper connection.  Make sure the grounding wire is not affected by the routine inspection, machine operation and maintenance. 

9. The grounding electrode is a permanent device.  Grounding device for the power supply and its cable can use a common grounding electrode or system.

10. Insert then grounding electrode under ground as deep as possible.  Electrode material should be manufactured from corrosion free material or allot. Prevents the electrode surface from paint or any insulating object. 

11. Thoroughly remove rust, dirt, oil dirt or non-conductive material on the connecting portion of the grounding electrode.  Tighten the bronze on the grounding electrode securely by using an effective clamping, bronze welding or electric welding.
7-1-3-2 GROUNDING WIRE CAPACITY

1. The required continuous current of the grounding wire for as single grounding system, in addition to the grounding point, should not be less than the power transformer or full load current or the power source.

2. The required current capacity of the grounding wire for an AC multi-grounding system should be 1/5 higher than the connected mire. 

3. The sectional area of the grounding wire for a metering transformer should not be less than 5.5 mm2 of copper wire, or an equivalent capacity of a conductive wire.
4. The conductive wire must be suitable for the equipment, conductive tube, cable, hanging wire, branch wire and cable shield.

5. If the path that connects the conductive tube to the equipment is continuous and has sufficient current, then the path can serve as a grounding wire for the equipment.

7-1-3-3 GROUNDING WIRE PROTECTION

1. The grounding wire is protected according to its exposure condition.  The protection height is at least 250 cm from the floor or the grounding wire table.
7-1-3-4 GROUNDING MATERIAL
1. The first type of grounding rod should have a total length no less than 240 cm, which can be a sectional type.  In addition to a proper protection, the top of grounding rod must be leveled or under the ground surface.  If you need too reduce grounding resistance, a larger grounding rod or two grounding rods can be used.  However, always note that the distance between rods should not be less than 180 cm.  If there is an obstacle existed under the bottom of the grounding rod, the inserted length of the grounding rod may be less than 240 cm or connected with other grounding electrode ron or steel grounding rod diameter should not be less than 1.6 cm.  The copper covered, stainless steel covered or stainless steel grounding rod diameter should not be less than 1.3 cm.

2. The second type is a bared grounding rod. Its diameter should be bigger than 0.4 cm, and should meet with electric regulations.  The inserted length should not be less than 30 cm.  Length for this type of grounding rod is decided according to the actual environment.  The bared grounding rods can be arranged as a straight lines or grid shape.

3. The third type is a metal sheet.  The total exposed surface area on the ground should not be less than 0.18 cm.  The inserted depth under ground should not be less than 1.5 meters.  Thickness of the iron sheet should not be less than 6.4 mm.  Thickness of the copper sheet should not be less than 0.7 mm.

4. The fourth type is a metal stripe, which length should not be less than 3 meters.  The total surface exposed on the ground should not be less than 0.45 square meters.  Inserted length should not be less than 45 cm.  Iron stripe thickness should not be less than 6.4 mm.  Non-ferrous metal stripe thickness should not be less than 1.5 mm.  The underground neutral cable length that contacts directly with soil should be over 30 meters.  The neutral wire may be served as a grounding electrode, which can be a semi-conductive covered wire.  However the discharge resistance coefficient should not exceed 100 ohm-meter.
7-1-3-5 GROUNDING RESISTANCE

1. The grounding resistance for an independent grounding system or( system should be under 25 ohm.  Of it is not available, use over 2 grounding electrodes and connected in series. 

2. For a multi-grounding system, its neutral wire has enough current.  Grounding is made every 400 meters on the transformer circuit; therefore the grounding resistance for the individual grounding electrode is not restricted.

3. The grounding resistance for electric equipment, second protection screen on proportional voltage device, protection wire, steel rod, and steel tower should not exceed 100 ohm.  In case the resistance for steel rod and steel tower are under 100 ohm, then no grounding wire is required.
7-1-4 MACHINE POWER SOURCE

1. Various wiring methods are applied according to the machine models, so make sure a correct method is elected.

2. If the machine employs a Japan control system, the maximum voltage input should be dependent on the specified value.

3. According to the information supplied by Taiwan Fanuc Co., the input voltage for the controller is 200-230V.  The machine operator must follow the specified voltage.

4. The machine manufacturer does not guarantee the trouble caused by an incorrect voltage input. Care should be taken when making electric wiring. 

5. All grounding wires in the machine are centralized to a grounding terminal channel.  Make sure all grounding wires for power wires are connected to the terminal channel.

6. Power source wires. Incorrect power connection may regulations.

7. Use correct power wires. Incorrect power connection may result in machine damage or explosion on control system.

8. The input voltage for the power supply for the controller is 220V.  Make certain your voltage is correct.

9. Use grounding cables as short as possible.  Its diameter must be same as the input cable. 
7-1-4-1 POWER INPUT 

1. FIRST METHOD:  The power source input point are provided on the terminal channel in the control box.  Connect power wires to the 4 terminal points according to the marked numbers.  If your power source voltage is 220V, directly connect the power wires to this terminal channel.
Power source → main power switch → power control terminal channel

[image: image1.wmf]
2. SECOND METHOD: The power source input points are provided on the transformer.  This type of power input is used for those customers who do not have a 220V power supply.  To connect power wires, open the transformer box, then you will find various voltages available.  Connect the power source wires to a proper voltage position as marked.  Also, connect the grounding wire to the PE terminal on the transformer.  Normally wiring from the transformer to the power wires have been made before shipment.  Once the power wires are connected, check if its output voltage is 220V or not.

  Power source →transformer380V-575V→transformer 220V→ Main power switch →power control terminal channel

[image: image2.wmf]
3. THIRD METHOD: The power source input points are provided pm the main power switch.  To comply with regulations in some countries, the power source wires must be connected to the main switch then transfer through a transformer to the machine.  In addition, a protection switch or protection device is requested to fit.  Be certain to correctly connect power wires to the main switch, and connect the grounding wire to he grounding terminal located at side of the main switch. 

Power source(main power switch(transformer 380V-575V(transformer 220V(power control terminal channel
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7-2 CHECKING CONTENTS

1. When packing the machine, there are some parts and equipment are dismantled.  Once the machine is placed at the work site, you need top install these loose parts and equipment accordingly.

2. The equipment listed as following are available from the machine manufacturer.  If you have any question regarding the correct installation or ordering for the optional equipment, just contact the machine manufacturer’s business department or the authorized distributor.

3. When the equipment are installed by the operator or the distributor, always pay attention to the safety for the machine and operator.

4. When you need to install any equipment, contact us for servicing.  The machine warranty does not cover any damage caused by self Installation of equipment.  To protect your rights, contact us for Assistance in equipment installation.

5. If you have any question about the equipment installation, refer to the instructions given in this manual or consult our service engineers.
7-2-1 COOLANT MOTOR

1. The coolant system has been separately packed with the machine.  The electric circuit of the coolant system was also removed.  When installing the coolant system , plug in the coolant motor Power wires to a quick connector provided at the bottom of electric control box.

2. The coolant tubes are also dismantled during packing.  Placing coolant tank into the machine, then connect it by using a tube.

3. Check to see if the coolant motor runs to a correct direction.  Any incorrect running direction may cause damage on motor and insufficient coolant delivery pressure.  If the coolant motor runs to an opposite direction, change any two of power wires to obtain a correct running direction. All motor running directions are checked correctly shipment.

7-2-2  SCREW TYPE CHIP CONVEYOR

1. The chip conveyor motor and chip chute are dismantled when packing.  Once the machine has been placed on the work site, you need to install the chip conveyor motor and chip chute accordingly.  When installing, remember to fit the coolant preventive rubber Sheet to avoid leaking from the coolant tank.

2. The chip conveyor power wires utilize a quick connector same as that on the coolant motor.  Plug in the power wires to the quick connector provided at the bottom of electric control box.
3. To change the chip conveyor motor running direction, do as that instructed for the coolant motor.

4. In general, if the coolant motor runs to a correct direction, then all motor running directions will be correct.

7-2-3  LINK CHAIN TYPE CHIP CONVEYOR (OPTION)
1. If the machine is equipped with a link chain type chip conveyor, then a screw type chip conveyor is not available to equip together.  The machine only accepts one type of chip conveyor.

2. The chip conveyor power wires utilize a quick connector same as that on the coolant motor.  Plug in the power wires to the quick connector provided at the bottom of electric control box.

3. To change the chip conveyor motor running direction, do as that instructed for the coolant motor.
4. In general, if the coolant motor runs to a correct direction, then all motors running directions will be correct.
7-3 THE FIRST TIME TURN ON THE MACHINE 

1. After installation the machine and the first time to turn on the power, please confirm the voltage is right.

2. Machine’s power connects, including voltage, phase and frequency are the same with the pallet.

3. Machine’s power connecting wires, please follow the rules of each country.

4. Please check if the power wires or electric cabinet’s wires are damaged. It will cause the short circuit, must be replaced.

5. After turn on the power, must return to original poison. If it’s the first time to turn on the machine, must move 3 axes slowly by using hand wheel, check if the limited switches are work; otherwise it will cause damaged of machine easily.
6. Before turn on the machine, check the screws of foundation are fixed and the machine is under correct and good level.

7. Check there are no blockades to brake machine’s movement.

8. Before turn on the machine please close the electric cabinet’s door to avoid any accident.
9. Please clean the slide ways and confirm the lubrication system is in normal, 3 axes or lubrication parts are suitable distributed.

10. Before moving the 3 axes, please clean the anti-rust oil. If there is anti-rust oil leaved on slide ways, when turn on the machine, move 3 axes will become Server Alarm.

11. After installing and before turn on the machine, please confirm again if all screws and electric joints are fixed and all hydraulic and pneumatic pipes are well installed.

12. Before operating the machine, check all counters (hydraulic, pneumatic, lubricator) are under normal condition.

7-3-1 CHECK TRAVEL 
1. After turn on the machine, please check all the parts and tools which are used to fix the machine are totally removed and taken apart.
2. If there is no any problem on 3 axes movement, please change the operation mode to (MPG) hand wheel mode and test the protection function of 3 axes limited switches and then check the “reference point” function.

3. Make sure there is no any blockade or tool on the way of 3 axes movement.
4. When turn on the machine per day, please administer “reference point” function because it will cause many protection devices; otherwise there are many functions can’t be used.

5. After installing the machine must adjust the machine level because it will effect machine’s accuracy.

7-3-2 CHECK THE IMPORTANT FUNCTION

1. After turn on the machine please checks the emergency stop function works or not because it’s the most useful and effective protection device when the machine or person is under emergency situation.

2. After giving power to the machine must lubricate 30 seconds then move each axis slowly to check if the supporting of slide ways is normal because during the transportation, the machine isn’t moved for a longer time.

3. Check the contents which in parameter attached with the machine and in control panel are the same.
7-3-3 CHECK EACH STRUCTURE OF THE MACHINE 

1. Make sure that all the parts and tools which used to fix the machine are totally removed and taken apart.

2. The structures of machines should be assembled before giving power unless this part must be assembled after giving power.

3. Each transmission parts should be checked after installing the machine. 

4. All the transmission parts and fixing parts are completely tested and checked but the damage which are caused during the transportation will cause danger when operate the machine.

5. Check all accuracy according to inspection report, different items must be adjusted.

7-3-4 SPINDLE RUNNING

1. After installing and adjusting the machine, please warn up the spindle by a stable program because there may have big differences in temperature and weather between import country and manufacture country.
2. This is an automatic machine, please warn up the spindle when turn on the machine in order to increase spindle’s life and accuracy.

3. If there is no tool holder on spindle, don’t turn the spindle. The entire tool holder which are installed on spindle, must sure it’s running balance is adjusted because it will effect the accuracy of machining.

4. Tool holder’s specification for spindle must follow the requirement of the fastest rpm of spindle because un-qualified tool holder will cause damage to the machine.

5. When warm up the machine, please notice that if the spindle temperature increases over 20℃, please decrease the spindle rpm to 800rpm till the spindle temperature is 5℃ higher than environment temperature, warm up the spindle according to spindle warn up plate. 
6. After giving the power, please check the spindle running is normal or not.
SPINDLE WARN UP 
	Item
	Spindle warn up situation
	Spindle rpm
	Time
	Check items

	1
	Daily use
	20% of the fastest rpm
	10m
	1. Temperature decreases must less than 20℃ 
2. Vibrate

3. Noisy

	2
	Spindle stop 72 hours
	20% of the fastest rpm
50% of the fastest rpm
	10m
10m
	1. Temperature decreases must less than 20℃ 

2. Vibrate

3. Noisy

	3
	Spindle stop over two weeks
	20% of the fastest rpm
40% of the fastest rpm

60% of the fastest rpm

80% of the fastest rpm

the fastest rpm
	15m
15m

*30m

*30m

*40m
	1. Temperature decreases must less than 20℃ 

2. Vibrate

3. Noisy
* means must wait for temperature is stable then goes to next step


7-3-5 CHECK THE ROTARY DIRECTION OF ATTACHMENTS
1. Check screw chip conveyor’s motor’s rotary is right.

2. Check cutting fluid motor’s rotary is correct.

3. Check power on / off function is normal.

4. Check all buttons switches on control panel are correct.

5. Check all attached buttons or switch wires are correct.
7-3-6 CHECK BEFORE OPERATE THE MACHINE
1. After check electric wires and attachments, check the program control functions are normal.
2. Check machine’s attachments or parts’ functions are normal, check if there is oil comes out from oil container.

3. Hydraulic cycling lubrication box, cutting and coolant box’s oil are enough, pneumatic pressure is correct.
4. Are there any blockades around the machine or not.
5. Check all control switches are under good condition.

6. Check the doors are closed.
7. Check if there is other people in machine’s dangerous area.

7-3-7 WARN UP 
1. When the machine is running, please check its accuracy and each assembling parts are installed and adjusted.
2. Before running the machine please adds required oil.

3. Check tool changer structure.

4. Before administer all programs check the position of ATC.

5. For daily running, the machine should warn up over 15 minutes.

6. Programs administer please follow there programs:

    G80   G40   G49.;
    G90   G00   X0. Y0. Z0.; (Machine’s coordinates must return to zero)
    M3    S500;

    M6    T2;

    X    ; Y    ; Z    ;

    X0 ;   Y0 ;   Z0 ;

    M99;
7-4  PROCEDURES FOR TURNING ON THE MACHINE
	Switch on the main power of the machine cabinet
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	(

	urn the emergency stop switch clockwise on the operation panel
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	Press the power switch “on” button 
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	(

	Power on procedure finished


7-4-1 STARTING PROCEDURES
1. Turn on the power supply switch.
2. Turn on the power source switch on machine.(Located on the door of the electrical control box).
3. Press on the power switch located at the side panel of the operation box.
4. After the machine turn on procedures have been finished on control panel, check if there is any error situation or signal.

5. Once the power switch has been turned on, it needs to reset the reference point.
6. For the first time operation of a new machine, use the remote hand wheel to move each axis slowly, and check if safety guard for axis travel are effective or not. If the machine is just power on, home point resets are performed suddenly, which may cause damage on the machine.
7. When the machine stops over two days, because lower frequency of using, there is air in lubricator pipe. It will cause higher abrasion to the machine. Therefore it should operate the machine after lubricate the machine forcedly or wait till the machine lubricate automatically. Move the 3 axis after lubricator has lubricated each axis.  
7-5 PROCEDURES FOR TURNING OFF THE MACHINE
	Press emergency stop switch
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	Press power off button 
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	Turn off the main power switch located on the electric control box 
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	(

	Power off procedure are finished


7-5-1 STOPING PROCEDURE
1. Before starting the machine, check to see if the tool is located at the correct position.  The best condition is after cut is finished, the tool should be returned too the tool magazine.  For example, don’t move the Z-axis to leave the workplace until one cycle cut or a step cut is finished.  Press the reset key, then press the home point reset key for z-axis.  Move the tool to the tool magazine by automatic tool change method, or unloand the tool from the spindle manually so that there is no tool in the spindle.
2. Clean the machine. Apply some oil on the spindle nose hole and the table.
3. Move all axes too their center positions to keep balance of the machine.
4. Press the emergency stop switch on the control panel.
5. Press the power off Button on the control panel.
6. Turn off the power source switch on the machine.
7. Turn off the power supply switch.
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