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Analysis of Residual Stress of Multi-pass Welded Dissimilar Pipe Using Idealized Explicit FEM
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(a) Overall model. (b) Zoomed view of welding part.

Fig. 1 Analysis model of V groove multi-pass welding.
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Fig. 2 Distribution of residual stress in axial direction o, on the cross section at 90° from the start point of welding.
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Fig. 3 Distribution of residual stress in hoop direction o, on the cross section at 90° from the start point of welding.
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of welding. from start point of welding.
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(a) Overall model.
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(b) Zoomed view of welding part.

Fig. 6 Analysis model of X groove multi-pass welding.

Fig. 7 Cross section of weld joint.
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Fig. 8 Welding pass sequence of grouping model.

Table 2 Welding condition of X groove model.

Group | Layer Pass Current (A) | Voltage (V) | Speed (cm/min)
1 1~3 120.0 27.0 19.0
! 2 4~6 120.0 27.0 19.0
3 7~8 120.0 27.0 19.0
2 4 9~11 120.0 27.0 19.0
5 12~14 120.0 27.0 19.0
6 15~18 120.0 27.0 19.0
3 7 19~22 120.0 27.0 19.0
8 23~27 120.0 27.0 19.0
9 28~30 120.0 27.0 19.0
10 31~34 120.0 27.0 19.0
N 11 35~39 120.0 27.0 19.0
12 40~44 120.0 27.0 19.0
13 45~48 130.0 27.0 19.0
14 49~53 125.0 27.0 19.0
5 15 54~57 125.0 27.0 19.0
16 58~62 130.0 27.0 19.0
17 63~67 130.0 27.0 19.0
18 68~75 120.0 27.0 19.0
19 76~81 125.0 27.0 19.0
20 82~87 125.0 27.0 19.0
6 21 88~92 125.0 27.0 19.0
22 93~99 125.0 27.0 19.0
23 100~108 120.0 27.0 19.0
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Fig. 9 Comparison of axial stress distribution between actual model and grouping model on the cross section at
180° from start point of welding.
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Fig. 10 Comparison of hoop stress distribution between actual model and grouping model on the cross section at 180°
from start point of welding.
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Fig. 11 Distribution of residual stress along line A-A’.
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Fig. 13 Comparison of hoop stress distribution between full pass model and grouping model on the cross section at
180° from start point of welding at beginning of welding, torch passing and end of welding.
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1)  FALBSfRD: FEM &2 VW5 2 & ¢, 3,087,714 HHEEED 13 J& 33 /32D il V BRJe M5 2 @ IR paik T
BLO, 3,376,074 HHED 23 & 108 /XA D X BSEME L EaEEFOREIS REE, T2
70 B, 59250 BEfE & D LA RIRE 7RG R TR CE D L ER LT,

2) AV BRSEME LA ORRICRIEIC S LT, AL, BEmEcR], HEALAIE V- iE
MraqTVuy, TR 1547 2B L C DHD 3 L OVIDHD (&I & A BRI B & bek U725 50, =B
B EfRITERITEENICBEBLS — 8T 52 L 2R L.

3) X BHEMRZEEEEZXBIC, FEl LOEEIAR % FEL Uil LIS AD 7 v—v o 7% v
AT 21TV, PRI INCEE U CHEA O AEIC K DHIERE R & el U= 58, Ei ToOESEIER % 7
WU CITER R E B —8N GO, J— o 7 aEH L-mTillEef R s B 5
Hf LD ERDhoT-. 2O L, ZA—Er T EHOCAEIL, T CICE L TERNIC 5
R 2 0ENHDHZ L ARBELTWD.
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