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Research of Weld Forming of Swing TIG-MIG Composite Heat Source Surfacing
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Abstract: The surfacing on the Q235 base metal was carried out by using the self-designed rotary TIG-MIG hybrid

welding torch and ¢1.2 mm JQ. MG50-6 welding wire, the effects of current, swing speed, distance between tungsten and

welding wire on the weld formation were studied. The result shows that when the TIG current is less than the MIG current, the

increase of the TIG current has a promoting effect on the increase of the melting width and the penetration depth, and has little

effect on the reinforcement. The increase of MIG current is beneficial to the increase of melting width and penetration depth,

and the reinforcement increases slightly. As the swing speed increases, the melt width decreases, while the reinforcement and

penetration depth increases slightly. When the pitch of welding wire increases within 5-7 mm, the melt width increases, and

the reinforcement decreases. When the pitch of welding wire exceeds 7 mm, the melt width decreases as the pitch of welding

wire increases, and the reinforcement increases, and the penetration depth always increases slightly as the pitch of welding

wire increases. The rotary TIG-MIG method is advantageous for the formation of welds with high deposition rate, large

melting width and small residual height.
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Fig.1 Schematic diagram of the rotary TIG-MIG
composite arc torch
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Tab.1 Welding experiment parameters
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Fig.2 Weld forming and weld cross section
under different TIG currents
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Fig.3 Effect of TIG current on cross-section size of weld
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Fig.4 Weld forming and weld cross section
under different MIG currents
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Fig.5 Effect of MIG current on cross-section size of weld

KR L2 TR G O, S B I TR VS 4 s 10 4
Fr G, DT RE AR A T 1 5 () Es AR A A 1
WS INRBER P AL RIS B R IE TR o T2k
4R TIG, M7 4 i 038 in w8 2 1 R 08 16 58
(3G, B MIG HL 30X 4% 98 1 5 I F R B g
2.3 HERRIEEE R IR4E R MR

3 Ao ) R L ML ) R G ok R R AR S AN
O 42 TS A ) 1) O A % T T IR S A m AN 1] 6
FI7R o AR TR Bt e 12 i MR A I TR B A
AR XFFR O REAE , 25 TR (1 A 2 A T 0] 1 PR3 3 2 S
TIG Jie 52 H 7€ PO 5= B3 5 S0P 00 FA s A3 s B i)
B A HEAEITE TE A 11.93mm, 8545% LA 80(°)/s 14 &
JiE I 4 e B AN #) 12,56 mm, 156 B 45 B A 9 Y i

(@0(°)/s

(6)80(°)/s

() 160(°)/s

(d)238(°)/s

(e)318(°)/s
&1 6 A [ i 428 B2 I (14 A 5% S R A A I
Fig.6  Weld forming and weld cross section
under different swing speeds
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Fig.7 Effect of swing velocity on cross section size of weld
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Fig.8 Weld forming and weld cross section
under different distances between tungsten electrode
and welding wire
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Fig.9 Effect of distance between tungsten electrode and
welding wire on cross section size of weld
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Fig.5 Microhardness change curves of cross-section
of surfacing layer
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