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Effect of groove shape on residual stress distribution using FEM
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Table 1 Chemical compositions of base metal

Material Chemical composition (wt%)
C Si Mn P S
SM490A
0.15 043 145 0.03 0.03

Table 2 Mechanical properties of base metal

Material

Mechanical properties
Yield Strength | Tensile Strength| Elongation
SM490A [kg/mm?] [kg/mm’] (%]
31.6 50~62 17

gL&HAY A71E 300X500X 15mm(2W X L ¥
h)els  /AXFAL  Single-V-type groove,
Single-bevel-type groove, Double-V-type groo
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NAPEFH AFE YeEdz B 39 §Hx2AE
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A AHEHI e £ H X4 (Welding Procedure
Specification)& 71E£22 AAEdIJen £HITA
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(c) Double-V-type groove
Fig. 1 Shape and dimension of welding groove

X394 Single-V-type groove$ Single-bevel-
type-groove:= 1, 2, 3, 4 pass® £A4Z AL
A H|=E %3 Double-V-type grooce™ 1, 2
passE& %< ¥ Back-gauging 3tz ¥4 3 4
pass®] H|=E %=

w
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FEEY §4%E §Potad] o B @
of MM oz Ast BFUF LEPEs}
Ggol WART §4 Folt uAY 24IY
o

2 A% BFeo) EAA Jed, ¥ T4
7} Z7betE B3840l o FoiA Baw dAtel
g9 o4 EH3 olge] WET o]

A2dHYe
ERA 249y ¢ AF$HE ZAdd. we
A, B d7AE 1T dAGHNTG §9
o] FA FHE AZYH4A (Thermo-m
echanical coupling analysis)S F83tgt}.

Table 3 Welding conditions

(a) Single-V-type groove
Pass Dia. of |Welding|Welding| Welding { Width of |Surface flux
Yo Electrode| Current | Voltage | Speed |welded bead| [# VI/bL]
[mm] | [A] | [Vl |lem/min]| [cm] /em?)
1 32 125 18 4.7 0.646 2786
2 4 175 21 9.6 1.166 2521
3 4 175 21 96 1.512 1944
4 4 178 21 88 157 1905
Total surface flux energy [J/cm“] 9156
(b) Single-bevel-type groove
1 32 125 18 47 0.6 3000
2 4 175 21 9.6 1.05 2800
3 4 175 21 9.6 1.35 2177
4 4 178 21 88 1.57 1905
Total surface flux energy [J/cm‘] 9882
(c) Double~V-type groove
1 3.2 125 18 47 0.7 2571
2 4 178 21 88 1.04 2875
- Gauging '
3 3.2 125 18 4.7 058 3103
4 4 175 21 96 0.68 4323
Total surface flux energy [J/cm?] 12872
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Fig. 2 Residual stress distribution obtained by
analysis
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Fig. 3 Temperature cycle on
Single-bevel-type groove
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Fig. 4 Variation of y-displacement with time on the

end of weldment ;
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Fig. 5 Variation of y-displacement with time on the

end of weldment ;
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Fig. 6 Variation of y-displacement with time on the

end of weldment ;
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