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Wire number F1 F2 F3 F4 F5 F6 
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)/MnO 1.23 1.33 3.67 1.55 1.22 1.57 
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Table 2  Welding parameters of F1 cored wire 

No. 1 2 3 4 5 6 7 8 9 

Voltage/V 25 25 25 27 27 27 29 29 29 

Electrode stick-out/mm 10 15 20 10 15 20 10 15 20 
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Table 3  Welding parameters of F4 cored wire 

No. 1 2 3 4 5 6 7 8 9 

Current/A 160 160 160 180 180 180 200 200 200 

Electrode 

stick-out/mm 

10 15 20 10 15 20 10 15 20 
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Fig.1  Needle hole under stereo microscope 
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Fig.2  Effect of SiO
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 on needle hole number 
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Fig.3  Effect of TiO
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 on needle hole number 
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Fig.4  Effect of (TiO
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)/MnO on needle hole number 
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Fig.5  Effect of voltage and electrode stick-out on needle hole 

number of F1 cored wire 
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Fig.6  Effect of current and electrode stick-out on needle hole 

number of F4 cored wire 
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Fig.7  Solubility curve of the hydrogen at high temperature 
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Fig.8  Ni-Cr binary phase diagram
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Fig.9  Ni-Mo binary phase diagram
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Abstract: The effect of flux-cored ingredients and welding parameters on porosity sensitivity of ENiCrMo3T0-4 flux-cored wires was 

investigated by stereomicroscope and optimum design software. Results show that porosity sensitivity is reduced with the ratio of SiO

2

/ZrO

2

, 

TiO

2

/ZrO

2

, and (TiO

2

+ZrO

2

+SiO

2

)/MnO decreasing in flux-cored ingredients. The shielding gas flow rate has little influence on number of 

needle holes on weld surface. Wormhole in weld surface is formed when the flow rate is too low. The number of needle holes and porosity 

sensitivity of weld metal are the lowest when welding voltage is 25 V, welding current 160 A and electrode stick-out 20 mm. Porosity 

sensitivity of weld metal can be reduced by enlarging solid-liquid phase temperature interval and hydrogen solubility in high temperature slag. 

Key words: Nickel-based flux-cored wire; flux-cored ingredients; welding parameters; porosity sensitivity 
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