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7     Power pilot lamp    This pilot lamp when lit indicates that the machine is on. 

8    Alarm pilot lamp    When the machine less voltage, over current, or over heat, This pilot lamp indicates 

when lit that the protection of the machine has been activated. 

9~12    Rod electrode welding key 

                Parameter               Setting ran ge 
                 Arc force                     0-10  
                  Hot start                    1-10  
                  Arc length                 1-10 
 
    
 

13     Conversion switch      Choose TIG. 

14     Connector    The welder’s positive polarity output. 

15     Welding current regulation   Set welding current. 

16     Connector     The welder’s negative polarity output. 

17     Power source input   To connect power source. 

18     Power switch      Choose “ON”, power through; Choose “OFF”, power cut off. 

 

4.2 Welding current adjustment 
 
GM series welder has the function of welding current pre-setting. Before welding, 

adjusting welding current, the welding current display will show the ampere. It is 

convenient to set parameters and adjust accurately. 

 

 

4.3 Welding operation 
4.3.1 Striking arc way 

� Knocking arc: take the electrode upright to touch the workpiece, after forming short circuit, quickly lift up 

about 2~4 mm, and arc will be ignited. This method is difficult to master. But in the welding for the brittle 

or hard steel, it is better to use knocking way. 

electrode

workpiece

electrode electrode

workpiece workpiece

Take the electrode upright The Electrode touch the workpiece Lift up for about 2-4mm

upright

up
touch

2～4mm

 
� Lifting arc: take the electrode to scrape the workpiece for striking arc. But it may cause the arc 

scratch, so must to lift arc in the groove.  
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4.3.2 Manipulation of electrode 

In MMA welding, there are three motions to being matched in the 

end of electrode: the electrode moving to the molten pool along 

axes; the electrode swing right and left; the electrode moving 

along welding way. 

The operator can choose the manipulation of electrode based on 

welding joint shape, welding position, electrode spec, welding 

current and operation skill, etc.           

The details please refer to《Welding Dictionary》P69, Volume 1 

of Edition 2. 

                                 

4.4 Welding parameters 
Joint form in MMA 

In MMA welding, the common basic joint form: butt joint, lap joint, corner joint & T joint. 

 
 
 
 
 
 
 
 

Electrode selection 

The electrode diameter selection is based on the workpiece thickness, welding position, joint form, welding 

layer, etc. Please refer to the following table.   

The welding current reference for different electrode diameter 

Electrode 

diameter/mm 
1.6 2.0 2.5 3.2 

Welding 

current/A 
25～40 40～60 50～80 100～130 

The relation between the welding current(I)’ factor(K) & electrode diameter(d) (I＝K×d: Carbon 

electrode) 

Electrode 

diameter/mm 
1.6 2～2.5 3.2 

Factor/K 20～25 25～30 30～40 

Notice: the above parameters originate from《Welding Dictionary》P66～P67, Volume 1 of Edition 2. 

 

� Electrode should be drying according to user manual before using. For reducing the hydrogen of the 

molten pool and welding seam, and avoiding the blowhole and cold crack. 

� In the welding process, the arc must not be too long; otherwise, it will cause unstable arc burning, large 

spatter, light penetration, undercut, blowhole, etc. If the arc is too short, it will cause electrode stick.  

� In MMA welding the arc length is usually equal to 0.5~1.0 time of the electrode diameter. The basic 

electrode’s arc length is not beyond the electrode diameter, it’s better to choose the short arc welding; 

the acid electrode’s arc length is equal to the electrode diameter. 

 

 

butt joint lap jointcorner joint T joint

electrode

workpiece

weld

1

2

3

2

1-electrode moving; 2-the electrode swing right & left; 3-the electrode move along weld
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4.5 Arc Welding Defect and Prevent Method 

Defect 
name 

Caused reasons Prevent methods 

Welding 

seam 

doesn’t 

meet the 

requirement 

The groove angle is not proper 

The root face and assembly gap is 

not equal  

Welding technics parameters are 

unreasonable  

The welder’s operation skill is lower 

Choosing the proper groove angle & 

assembly gap, improve the assembly 

quality 

Choosing the proper welding 

parameters 

Improve the operation skill of welders 

Undercut 

Over current 

Arc length is too long 

The electrode angle is wrong 

Manipulation of electrode is not 

proper 

Choosing the proper welding current & 

speed 

The arc can’t be drawn too long  

The electrode angle should be proper 

Manipulation of electrode should be 

correct 

Incomplete 

penetration 

The groove angle or gap is too small, 

the root face is too big  

Welding parameters are not suitable, 

or the assembly is not good  

The welder’s operation skill is lower 

Correctly to choose and process the 

groove size 

Correctly to assemble and ensure 

clearance 

Choosing the suitable welding current 

& speed 

Improve the operation skill of welders 

Incomplete 

fusion 

The welding thermal input is too low 

The arc direction is lean  

There are rust & dust on the side of 

groove 

The slag between the layers is not 

cleared well 

Correctly to choose the welding 

parameters 

Operation seriously 

Enhance the clearness of layers 

Overlap 

The temperature of molten pool is too 

high 

The liquid metal concretes slowly 

Choosing parameters based on the 

welding different position 

Strictly to control the molten hole size 

 

Crater 

The crater time lasts too short 

Over current in the welding of thin 

plate 

In the crater, electrode should be 

stayed for a short time or round to 

manipulate electrode 

after the molten pool is filled in by 

metal, take to the side for crater 

Blowhole 

There are some dust like oil, rust or 

water on the work piece surface and 

groove 

The coating of electrode is damped& 

is not drying 

Under current or over speed in the 

welding  

The arc is too long or lean burning, 

the molten pool protection is not good 

Over current, the coating of electrode 

Clear out the dust around groove for 

about 20～30mm 

Strictly to dry the electrode according 

to manual 

Correctly to choose parameters and to 

operate 

Using the short arc operation 

Welding operation in the field should 

have anti-wind protection  

Don’t use the invalid electrode  
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falls off and lose protection 

Manipulation of electrode is not 

proper 

Inclusion & 

slag 

inclusion 

The slag clears bad in the middle 

layer in the welding process 

Under current or over speed in the 

welding  

Welding operation is not proper 

The welding material can not match 

the work piece 

The groove design & processing are 

not proper 

 

Choosing the electrode of good slag 

detachability 

Strictly to clear the slag in the layers 

Correctly to choose the welding 

parameters 

Adjusting the electrode angle and 

manipulation way 

 

 

Hot crack 

In the process of solidification, the 

inter crystal segregation is seriously 

caused. At the same time, with the 

effect of welding stress, the hot crack 

is formed.  

Strictly control the percentage of S and 

P in welding material. 

Adjust the structure of welding material. 

Adopt the basic electrode. 

Cold crack 

Three reasons will cause cold crack: 

The structure turned from the marten 

site 

The residual stress caused by big 

restraint intensity 

The residual hydrogen in welding gap. 

Adopt low hydrogen type basic 

electrode. 

Bake under the instruction before use. 

Remove the feculence before use, 

reduce the percentage of hydrogen 

Adopt appropriate parameters and heat 

input 

After welding, do dehydrogenation at 

once. 

4.6 Operation Environment 
● Height above sea level is below 1000m. 

● Operation temperature range:-100C～+400C. 

● Relative humidity is below 90 %(+200C). 

● Preferably site the machine some angles above the floor level, the maximum angle does not exceed 150. 

● Protect the machine against heavy rain or in hot circumstance against direct sunshine.  

● The content of dust, acid, corrosive gas in the surrounding air or substance can not exceed normal 

standard.  

● Take care that there is sufficient ventilation during welding. There is at least 30cm free distance between 

the machine and wall. 

4.7  Operation Notices 
● Read §1 carefully before attempting to use this equipment. 

● Connect the ground wire with the machine directly 

● In case closing the power switch, no-load voltage may be exported. Do not touch the output electrode with 

any part of your body. 

● Before operation, no concerned people should be left. Do not watch the arc in unprotected eyes. 

● Ensure good ventilation of the machine to improve duty ratio. 

● Turn off the engine when the operation finished to economize energy sources. 

● When power switch shuts off protectively because of failure. Don’t restart it until problem is resolved. 

Otherwise, the range of problem will be extended. 
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5. MAINTENANCE & TROUBLESHOOTING. 

 
5.15.15.15.1    MaintenanceMaintenanceMaintenanceMaintenance    

In order to guarantee that arc welding machine works high-efficiently and in safety, it must be maintained 
regularly. Let customers understand the maintenance methods and means of arc welding machine more , 
enable customers to carry on simple examination and safeguarding by oneself, try one's best to reduce the 
fault rate and repair times of arc welding machine, so as to lengthen service life of arc welding machine 
.Maintenance items in detail are in the following table.    

●●●● Warning: F Warning: F Warning: F Warning: For safety while maintaining the machine, please shut off the supply power and wait or safety while maintaining the machine, please shut off the supply power and wait or safety while maintaining the machine, please shut off the supply power and wait or safety while maintaining the machine, please shut off the supply power and wait 
for for for for 3333    minutes, until capacity voltage already dropminutes, until capacity voltage already dropminutes, until capacity voltage already dropminutes, until capacity voltage already drops s s s to safe voltage 36V.to safe voltage 36V.to safe voltage 36V.to safe voltage 36V.    

Date Maintenance items 

Daily 
examinatio
n 

Observe that whether panel knob and switch in the front and at the back of arc 
welding machine are flexible and put correctly in place. If the knob has not been put 
correctly in place, please correct; If you can't correct or fix the knob , please replace 
immediately;  

If the switch is not flexible or it can't be put correctly in place, please replace 
immediately; Please get in touch with our company maintenance service department if 
there are no accessories. 

After turn-on power, watch/listen to that whether the arc welding machine has 
shaking, whistle calling or peculiar smell. If there is one of the above problems, find out 
the reason to get rid of; if you can't find out the reason, Please contact local this area 
our company agent or the branch company.  

Observe that whether the display value of LED is intact. If the display number is not 
intact, please replace the damaged LED. If it still doesn’t work, please maintain or 
replace the display PCB.  

Observe that whether the min/max value on LED accords with the set value. If there 
is any difference and it has affected the normal welding craft, please adjust it. 

Check up that Whether fan is damaged and is normal to rotate or control. If the fan 
is damaged, please change immediately. If the fan does not rotate after the arc welding 
machine is overheated , observe that whether there is something blocked in the blade, 
if it is blocked, please get rid of ; If the fan does not rotate after getting rid of the above 
problems, you can poke the blade by the rotation direction of fan. If the fan rotates 
normally, the start capacity should be replaced; If not, change the fan.  

Observe that whether the fast connector is loose or overheated. if the arc welding 
machine has the above problems, it should be fastened or changed.  

Observe that Whether the current output cable is damaged. If it is damaged, it 
should be wrapped up, insulated or changed.  

Monthly 
examinatio
n 

Using the dry compressed air to clear the inside of arc welding machine. Especially 
for clearing up the dusts on radiator, main voltage transformer, inductance, IGBT 
module, the fast recover diode and PCB, etc.  

Check up the bolt in arc welding machine, if it is loose, please screw down it. If it is 
skid, please replace. If it is rusty, please erase rust on bolt to ensure it works well. 

Quarter- 
yearly 
examinatio
n 

Whether the actual current accords with the displaying value. If they does not accord, 
they should be regulated. The actual current value can be measured by the adjusted 
plier-type ampere meter.  

Yearly 
examinatio
n 

Measure the insulating impedance among the main circuit, PCB and case, if it below 
1MΩ, insulation is thought to be damaged and need to change , and need to change 
or strengthen insulation.  
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5.2 Troubleshooting5.2 Troubleshooting5.2 Troubleshooting5.2 Troubleshooting    

� Before arc welding machines are dispatched from the factory, they have already been debugged 
accurately. So forbid anyone who is not authorized by our company to do any change to the equipment! 

� Maintenance course must be operated carefully. If any wire becomes flexible or is misplaced, it maybe 
potential danger to user! 

� Only professional maintenance personal who is authorized by our company could overhaul the machine! 

� Guarantee to shut off the arc welding machine’s power before turn on the outline of the equipment!        

� If there is any problem and has no the authorized professional maintenance personal of our company, 
please contact local our company agent or the branch companyIf there are some simple troubles of GM-
3150(PFC) welding machines, you can consult the following overhauling chart:  

S/N Troubles Reasons Solutions 

1 
Turn on the power source, 

and fan works, but the power 
light is not on.  

The power light damaged or 
connection is not good 

Test and repair the inside 
circuit of power light Pr3 

Power PCB failures Repair or change power 
PCB Pr2 

2 
Turn on the power source, 

and the power light is on, but 
fan doesn’t work 

There is something in the fan Clear out 

The fan motor damaged Change fan motor 

3 
Turn on the power source, 

and the power light is not on, 
and fan doesn’t work 

No input voltage Check whether there is 
input voltage 

Overvoltage (Input voltage is too 
much or not) 

Check input voltage 

4 No no-load voltage output 
There is trouble inside the 

machine 
Check the main circuit, Pr1 

and Pr2 

5 
No current output in the 

welding 

Welding cable is not connected 
with the two output of the welder. 

Connect the welding cable 
to the welder’s output 

Welding cable is broken Wrap, repair or change the 
welding cable 

Earth cable is not connected or 
loosen 

Check the earth clamp 

6 
Not easy to start arc in the 

welding, or easy to cause 
sticking  

The plug loosen or connect not 
well 

Check and tighten the plug 

Oil or dust covered the workpiece Check and clear out 

MMA/TIG welding selection is 
wrong 

Selecting the MMA welding  

7 
The arc is not stable in the 

welding process The arc force is too small Increase the arc force 

8     

The welding current can 
not be  

adjusted 

The welding current potentiometer 
in the front panel connection not so 
good or damaged 

Repair or change the 
potentiometer 

9 The penetration of molten 
pool is not enough(MMA) 

The welding current adjusted too 
low 

Increase the welding 
current 
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The arc force adjusted too small Increase the arc force 

10 Arc blow 

Airflow disturbance Use the shelter from airflow 

The electrode eccentricity 
Adjust the electrode angle  

Change the electrode 

Magnetic effect 

Incline the electrode to the 
opposite way of the magnetic 
blow  

Change the position of 
earth clamp or add  earth 
cable in the two side of 
workpiece 

Use the short arc operation 

11 The alarm light is on 

Over heat 
protection 

Over welding 
current 

Induce the welding current 
output 

Working time 
too long 

Induce the duty cycle 
(interval work) 

Over current 
protection 

Unusual current 
in the main circuit 

Test and repair the main 
circuit and drive PCB (Pr1) 
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5.5.5.5.3333    Electrical principle drawingElectrical principle drawingElectrical principle drawingElectrical principle drawing    



 
 

 DECLARACION DE CONFORMIDAD  
 PARA EL MARCADO "CE" 

 APPROVAL CERTIFICATE FOR THE EEC STANDARD 
 CERTIFIQUÉE DE CONFORMITÉE POUR LE MARQUEE CE 
 
 
 
 

 

 
Jaime Ferrán 19  tlfn.-34/976473410  fax.-34/976472450 
50014 ZARAGOZA (España) 

 
   

   
 DECLARA, QUE EL PRODUCTO SUMINISTRADO Y REFERENCIADO EN EL MANUAL DE INSTRUCCIONES, ES  
 CONFORME A LAS DIRECTIVAS COMUNITARIAS APLICABLES PARA EL MARCADO CE: 
 DECLARES THAT THE PRODUCT SUPPLIED AND WITH THE REFERENCE NUMBER WRITTEN IN THE  
 TECHNICAL INSTRUCTIONS HANDBOOK  COMPLIES WITH THE EEC DIRECTIVES REQUIREMENTS OF THE  
 EEC STANDARD: 

 DÉCLARA QUE LES PRODUITS PRÉSENTÉS ET RÉFERENCÉS DANS LE MANUEL D´INSTRUCTION SONT  
 CONFORMES AUX DIRECTIVES COMMUNAUTAIRES APPLICABLES POUR LE MARQUEE CE: 

 PRODUCTO: SMART PRO 5.0  Ref. 22300315 

 UNEEN60974-1 Equipos de soldadura eléctrica por arco Parte 1: Fuentes de potencia para  
  Soldadura. 
 UNEEN60974-10 Equipos de soldadura eléctrica por arco Parte 10: Requisitos de compatibilidad 

electromagnética 

 UNEEN60974-5 Equipos de soldadura eléctrica por arco. Parte 5: Alimentadores de hilo. 

 2004/108/CE (89/336/CEE) Directiva relativa a la Compatibilidad Electromagnética 

 2006/95/CE (73/23/CEE) Directiva sobre el material eléctrico destinado a utilizarse con  
  determinados límites de tensión. 
 
  

 Zaragoza,  Viernes 18 de Septiembre de 2015 

 GALA GAR S.L 
  

 
 
 
 
 
 
 



 
REPUESTOS SMART PRO 5.0 07/10/2014 HR:22203150V0 1/2 

230/400V-50/60Hz 

 

 
 
 

NO. Ref. Descripción-Description Qty  NO. Ref. Descripción-Description Qty 
1 8.253.020 Asa- Handle 1  23 7.425.620 IGBT 7 
2 8.301.041-A Envolvente- Cover 1  24 8.055.034-A Base panel 1 
3 7.411.010 Rectifier 3  25 8.123.014 support pillar 1 
4 5.496.909-C EMC PCB 1  26 7.445.345 Resistor 3 
5 7.421.141 Fast recovery diode 4  27 8.425.129 Heatsink VI 1 
6 8.425.125 Heatsink I 1  28 8.425.127 Heatsink III 1 
7 7.445.340 Resistor 2  29 6.271.045 Inductor 1 
8 8.425.126 Heatsink II 1  30 6.185.045 Main transformer 1 
9 6.190.108 PFC inductance 1  31 8.123.637 support pillar 6 

10 5.496.072-G Rectifier PCB 1  32 8.423.087 MUR heatsink II 1 
11 7.445.312 Resistor 1  33 5.496.074-D MUR PCB 1 
12 7.231.275-B Thermal relay 2  34 8.423.086 MRU heatsink I 1 
13 8.425.128 Heatsink IV 1  35 7.421.690 Fast recovery diode 6 
14 5.496.077-D Control PCB 1  36 8.124.057 Insulation sheet 1 
15 8.068.099 Rear panel 2  37 7.720.300 Cooling fan 1 
16 8.306.064-A Front PCB assembly sheet 1  38 8.122.039-A Cooling fan assembly sheet 1 
17 8.103.199-B Front label 1  39 8.307.099 Rear panel assembly sheet 1 
18 7.458.053 Knob 1  40 8.123.247 On/off switch assembly sheet 1 
19 8.065.099 Front output sheet 1  41 7.205.210 On/off switch 1 
20 7.152.312 Euro socket 2  42 7.555.311 Power cable 3,2 
21 7.321.103-A Hall 1  43 7.155.001 Power cable clip 1 
22 8.124.056 Insulation sheet 1      
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CONSTRUCCIONES ELECTROMECANICAS 
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