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Fig. 1 Test piece of U type groove
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Table 1 Welding parameters
PR R RREE R E R B EES
H/mm I/A U/V  w,/(mm.min~')  f/Hz
20 300 31 230 50
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Table 2 Low carbon steel thermal physical properties

L LA TR
T/C ¢/(Jkg=t-c 1) A (Wem™tec )
20 420 52.0
100 487 51.0
300 513 44.0
500 547 37.0
700 619 32.5
900 694 26.2
1 470 694 31.4
1 500 694 120.0
2 000 698 120.0
5000 698 120.0
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Fig. 3 Nonaxial transition photos of high speed camera
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gram
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Fig. 5 Cloud in yOz surface temperature field
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Fig. 6 Comparison between simulation results and experi-
ment results
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Table 3 Comparison between side wall penetration’s sim-

ulated results and experiment results
BT RE WS ECFAE) R

Fhk P, /mm P,./mm E,/mm
Vi Hi Vs i Vi ra

MRS 1,22 1.22 1.15 1.08 0.07 0.14
0.5 1.64 0.68 1.56 0.60 0.08  0.08
£ifw0.5 0.67 1.49 0.66 1.61 0.01  0.12
Zfw1l  2.28  0.27 2.08 0.46 0.20  0.19
Al 0.27  2.30 0.60 2.00 0.33  0.30
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Fig. 7 Equivalent heat source model
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Fig. 8 Comparison between simulation results using e-

quivalent heat source and experiment result
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Table 4 Simulation results using equivalent heat source
and experiment result for side wall penetration

MROTEME RSB CFE) PR
Fhk P,/mm P, /mm E,/mm
P bl x vl i i
R 1.23  1.21 1.15 1.08 0.08  0.13
il 0.5 1.34  0.27 1.56 0.60 0.22  0.33
£fW0.5 0.28 1.36 0.66 1.61 0.38  0.25
Zefw1  2.08  0.48 2.08 0.46 0 0.02
F1  0.52  2.04 0.60 2.00 0.08 0.04
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