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Chengdu Huayuan Electric Equipment Co.,Ltd              http://www.hwayuan.com

CZ Manipulator 

--Electric parts

Instruction manual
PROLOGUE

Firstly thanks for choosing our products.

Please carefully review the manual before operation so as to properly manipulate our 

Please carefully check whether the machine is in good condition and in accordance with packing list after its arrival. If it is damaged during transportation and load, or if parts are missed because of wrong packing or other reasons, please contact us soon so that we can deal with it in time in case of any lose or inconvenience for you. Our after service phone No. is 86-28-85011951(85012443, 85013964). Please first contact the subsidiary company, office and agent nearby so as to serve you faster.

The manual is for installing and debugging, correctly operating, checking and eliminating anomaly, and daily maintenance for user. Please carefully read it before operation and maintenance, and proceed strictly in accordance with the operating regulations.
The machine should be installed and maintained by professionals. If the user comes across any technical problems during the operation, please contact out department of after-sale service in time.
If there is any omission in the manual, please understand. You are welcome to give valuable opinions and suggestions to us. We’ll try to supply you with the best and efficient service.

If technical parameters would be improved and the manual would be changed, please forgive our not notifying.

The ownership and interpretation right belong to Chengdu Huayuan Electric Equipment Co., Ltd. It is forbidden to copy the manual to a third party. Otherwise it will be regarded as a tort.
                 Chengdu Huayuan Welding and Cutting Equipment Co., Ltd
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★ The people is operating or in the vicinity, to have a full understanding of safety measures .
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Please strict accordance with the operating regulations for the installation, commissioning, operation and maintenance!
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 Please wear the necessary protective guard: mask, gloves, hats and so on!
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Rotating components easily hurt, please note fingers, clothing, hair, etc. involved!

Magnetic Radiation

Welding current would generate magnetic field when it passes. Beside the welding cable, there should be no magnetic sensitive things such as watch, mobile phone, fault detection instrument, steel-made tools and so on. The method of prevent magnetic radiation is as follows. Let the cable penetrate pipe to decrease the rounding area of cable and to avoid setting work position in it. The cable connected to work piece should be as short as possible. Try not to work beside the main power.

Danger of electric shock

According to national standard (GB3805-93), the AC/DC voltage for people to bear is very low. But required voltage may cause electric shock even if it is accordant with relative national standards.

The operator should wear guard in case of electric shock. Do not make your spare skin touch the work piece or electrode. Guard clothes and gloves should be dry.

During automatic welding, welding wire, feeding wheel and contact tip may cause creepage. Under any condition, the cable for connecting to work piece should be firm and close to welding point. Make the earthing point of work piece and power ground. Three-phase zero wire is not allowed.

Regularly check the earthing clamp and welding cable to keep the machine in good condition. If necessary, change the worn part caused by insulation. It is forbidden to immerse machine head or cable into water or to touch both ends of electrode at the same time. Please tie up safety belt when working in a high altitude.

Welding dust and gas is harmful.

Welding may cause harmful dust and gas. Please keep away from breathing them. When welding for special materials like stainless steel, galvanization plate, alloy material with lead and chromic, pay attention to keeping ventilated and set another flue. Do not weld in the poisonous and flammable gas. Some protective gas (even inert gases) may make man choke. Please keep air fresh.

Arc splash may cause fire.

Flammable things should be far away from welding place. If they cannot be moved, cover them by flame resistant material to avoid fire caused by splash. The operator should protect the collar, cuff and hair in case of hurt by splash. The earthing wire should be connected to work piece. Do not conduct by step, or it may cause fire at the contact.

Safe operation

When checking and repairing the machine, please turn off the input power. For installation it should be based on relative national standard or standard manufacturer commends. Make preparation for unexpected machine injury, electricity injury or scald.

Summary of the machine

CZ series welding manipulator (in boom structure) is composed of base, stud parts (including stud, lift device, bracket, slide defending device, counterweight), beam parts (including beam, guide way, supporting boom, drive device), rotation parts (manual or electric), rotation locking device (manual, pneumatic or electric), travel trolley (manual or electric), man-loading device and internal flex beam. Each part is in modular structure. Optional parts can be chosen and assembled by user’s processing condition and requirement.This manipulator usually work with the rotation equipment like welding power supply, welding turning roll, welding positioner to get automatic welding. It is widely used for pipe inner circum welding and longitudinal welding, it can also be used for surface cladding and long welding seam. Except for welding, the end of boom can fix with curring, painting or inspection device.
Installation and debugging

The main control cabine is installed on the back side of the column, about 1.6m from the ground

Points of electric connection

Electric connection should proceed according to relative figures.

There should be no abnormity effecting conduction in the electric parts. It should be fixed tightly. Especially the positive and negative cable connectors should be tightly fixed.

The terminals should be tightened to fix nuts.

All contact pins and picks should be properly and tightly inserted into connection terminal.

Points of running debugging 

Seperately electricity checking: correct the rotation direction of each motor to make sure knob and key switch connected in the right way.

Whole equipment running checking: Make the electric system reliable, running part flexible and mechanic assemble delicate.

Electric principle and functions

Electric control includes main circuit, control circuit and welding control circuit.

Main circuit principle and functions

Three-phase four-wire power inlet line L1, L2, L3 and PE are connected to upper end of gas switch QF by winding. The gas switch has functions of overflow and overload.

The outlet line of gas switch U1, V1 and W1is connected to upper end of relay KM1 and edge of control transformer TC.

After point start button SB1 (local control) or SB2 (remote control), relay KM1 pulls in. KM1 outlet line U2, V2 and W2 is separately connected to the inlet end of transducer and upper end of recycle relay KM2.

By switch of KA1, KA2, KA3, KA4,KM5 and KA6, transducer U separately drives beam lift motor, beam flex motor, turning roll motor, trolley travel motor and stud rotation motor (hanging in the air).

Turn on the SA6.the flux recovery motor work, turn on the SA10, the flux send motor work,.

Control circuit principle and functions

After shutting off the gas switch QF, control transformer TC is conducted and the power yellow indicator lamp HL1 on the main control box turns on.

Press start button SB3 (local control) or SB3 (remote control). Relay KM1 pulls in and makes self-protection. Main circuit and control circuit are conducted. Each control part stays in working state. And the indicator lamp PV1 (remote control) turns on. Speed digital meter PV display responding digitals, which indicates that the manipulator starts working.

When the beam moves up and down/ right and left along the stud, a limitation switch is setted at the end of the boom. When the beam moves to the limit, responding switches SQ1, SQ2, SQ3 and SQ4 work and break responding control circuit. Then the beam has to move in the opposite direction. Meanwhile, the ends of beam up and down/ right and left are all set with limit block in case of sliding or falling off. Moreover, falling defending device is set on the bracket. If lift chain breaks or lift reducer is damaged, the lift chain has no full for safety hook and the relief spring pull makes the safety hook insert into safety hole of the stud so as to keep people and equipment in safe way.

Control object selection switch SA4 (local control)/ SA5 (remote control) is used to select the drive object of transducer U. The potential device RP (remote control) is used to adjust speed of the selected object. Turn the selection switch SA4 or SA5, the responding relay KA1, KA2, KA3, KA4, KA5 work and switch the control object of transducer (beam lift, beam flex, roller rotation, trolley movement and stud rotation).

Selection switch SA2 (remote control) is used to select the working pattern of drive object of transducer U. When it turns to Manual, the moving direction of transducer drive object can be controlled by turning SB1 and SB2 (local control) or selection switch SA1 (remote control). When it turns to Auto, transducer drive object is conducted to welding machine. Press the Start Button, the drive object moves in the pre-set direction.

Welding head adjust electric slide:the drive motor for the slide MD1, MD2, MD3 is DC motor. Rectified by UR2 to be 24V power supply, connect with the remote control box SA7, SA8 and SA9 to get up-down, left-right, back-forward movement.
Adjusting operation and connection

1. Introduction of panel of main control cabine
“Power indicator” HL1 is to show if the main control box is conducted or not.

“Beam Up”SB1 is inching button which is used for controlling upward movement of beam near by.

“Beam Down”SB2 is inching button which is used for controlling downward movement of beam near by.

“Control Object” selection switch SA4 is used for selecting control object of transducer.

 “Emergency Stop” SB4 is pressed before the system power cuts. (When power turns on again, turning an angle is necessary to open it.)

“Localcontrol/Remote control” SA3 is to selection control position (transduction drive object). When it turns to “Near Control”, transducer control object can be only operated on the main control box. When it turns to “Remote Control”, it can be only operation on the manual control box.

“Power” SB3 is toggle switch which is used for controlling the conduction of control system.
CC mode switch SA13 for welding machine working mode selection
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2. Introduction of panel of hand control box
“Control Object” selection switch SA5 is to select the transduction drive object.

After “Electric plate up / down” selection switch SA7 inches, the plate moves in the responding direction (right or left).

Electric slide left/right selection switch SA8, after press this switch, the slide will move accordingly
Electric slide backward/forward selection switch SA9, after press this switch, the slide will move accordingly
“Speed Adjustment” potential device RP is to adjust the speed of transduction drive object. The speed would be increased by clockwise adjustment.

Power control potentiometer RP is used to adjust the welding machine output voltage, voltage will increase when clockwise adjust this knob
Wire feed speed potentiometer RP is used to adjust the welding machine output voltage, voltage will increase when clockwise adjust this knob
Voltage V for welding voltage indicate
   Current A speed Hz for the welding current and voltage indicate or the speed
After “Rotate direction” SA1 turns up or down, transduction drive object moves in the responding direction.

For “Control Pattern” selection switch SA2, when it turns to “Manual”, the moving direction of transducer drive object can be manually controlled; when it turns to “Auto”, the transducer drive object is controlled by welding starting circuit in the pre-set direction.

●When press the Emergency stop knob SB5, the equipment will shut off immediately
●Turn on the flux recovery knob SA6, the machine start to recovery flux
●Turn on the flux send knob SA10, the machine start to send flux
●When display mode switch SA11 turn to welding current position, it will show the welding current, when it turn to welding speed position, it will show the move speed
●When the wire feed control switch SA12 put to manual wire back position, the wire feeder will back the wire, then turn to wire inching position, the wire feeder will feed wire
● Welding knob SB6, press this knob to start welding
● Stop knob SB7, press this knob the welding will stop
Note: some of the above function is for selection, please refer to the manual according to the equipment you bought 
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Introduction of the ternimal under the main control cabine (refer to the wire connecting diagram!)

         [image: image3.png]Auto  Trolleymotor Small ammotor Down Powerinput cable

cctrol Fiscaend.  Rollermotor
able ‘Small arm move fecavery motor Rotate metor





4. Introduction of the ternimal upon the main control cabine(refer to the wire connecting diagram!)
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Welding operation

The user presets the required welding current and voltage according to his welding processing technique.

When welding circular weld: Move the welding head (welding torch) to the welding position by manipulator and set the running speed of work piece.

When welding longitudinal weld: First adjust the position of work piece to make welder located in highest or lowest point, and then set beam flex and moving speed of trolley well.

Turn Manual/ Auto switch on the manual control box to “Auto”. Choose drive object and direction. Press Welding button and start welding.

Notes: The operation of welder and other welding machine is shown in relative Operating Manual.

      In order to make manipulator matched with machines from other factories, there is matching connector in the control system. The connector working pattern and position is shown in relative principle figure.

Maintenance

Maintenance of welding manipulator

Points of maintenance

Each open moving part: Track and roller, chain wheel and chain, guide screw and nuts should be regularly lubricated. Close moving parts, rotary table and bearing should be regularly poured with lubricating oil to keep the movement flexible and decrease abrasion.

Regularly check and clear track/slide block, guide screw/nuts, chain/chain wheel to prevent dust scattered flux and other things so as not to effect the flexibility. It’s forbidden to hit and wear each movement face.

Regularly check guide screw, spiral wire, chain and other key parts. If there is any problem, maintain or change them in time. The life drive device belongs to wearing parts. It should be removed and checked at least every one year .The problem should be solved in time.

Regularly check each moving switch and block to see if they are loose or damaged. Keep the movement reliable.

The fuse of circuit should be used strictly in /accordance with rules. Its specifications can not be freely changed. If it is broken, it should be changed immediately after finding out the cause and trouble shooting.

Regularly check the circuit connector to keep connection stable and reliable.

Sweep the control box and manual control box by compressed air every three months to keep relay, button and switch clean and well conduction.

After operation ends, drop the beam of manipulator to one third of heights from stud to the ground and keep the right side of beam parellel with the left side.

Common troubleshooting

	No.
	Troubles
	Causes
	Troubleshooting

	1
	After conduction, it doesn’t work when pressing Start button
	1. The three-phase inlet wire is not correct.

2. Control fuse is broken.

3. The Button emergency stop is not replaced.

4、Something wrong with contactor
	1. Check and eliminate the trouble

2. Change the fuse

3. Replace the button emergency stop

4. Change the contactor

	2
	The beam can not rise or drop.
	1. Phase is missing.

2. Problem with the travel switch

3. Problem with the lift motor

4. Problem with control circuit
	1. Find out the cause and solve it 

2. Change the travel switch

3. Change the motor 

4. Check the control circuit

	3
	After the power is on, control object of transducer doesn’t work.
	1. The parameters of transducer are not correctly set.

2. Something wrong with control circuit

3. Problem with transducer
	1. Reset the parameters

2. Check the responding control circuit

3. Change the transducer

	4
	The welder cannot start.
	1. Problem with arc welding rectifier

2. Problem with control box 
	Refer to operating manual of Arc Welding Rectifier


Power input supply requirements
	No. 
	Item 
	Power capacity 

	1
	Manipulator electric control 
	6.5KW

	2
	Equipment 
	Welding machine
	Refer to its manual

	
	
	Flux send-recovery
	3KW

	
	
	Other 
	


Documents 

Instruction manual 

Qualified card 

Guarantee card 

Frequency transformer manual 

Manipulator theriotical diagram

Integrated control cabine diagram 
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