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(b) Peak temp. 750°C

Fig.3-19 Fractographs of as welded specimen and single thermal
cycled weld metals for weld metal WA2
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(a) Continuous cooling (b) Holding time = Omin

(c) Holding time = 2min (d) ﬁ;lding £ime 5min

Zun 2 um
Rl : Lo

(e) Holding time = 10min (f) Holding time = 20min

Fig.5-3 SEM microstructural changes by holding time at 350°C
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Table 5-1

Changes of mechanical
properties by holding
time at 350°C

Holding time

Hv 999 o

(min) | (kgf) (kaf/m?) (kgf/mbd)
Cont. 236 60.7 76.2

0 245 59.9 77.7

2 240 58.6 75.7

5 241 60.7 74.1

10 241 60.8 74 .6

20 238 59.2 72.6
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Fig.5-5 Effect of holding time at
350°C on vTs
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Fig.5-6 Relation between the area
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and vVvTs
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Table 5-2 Chemical composition of material used (wt.%)

Material C Si Mn P S Cu Ni Cr M V B Ceq.

L 0.06 0.26 0.93 0.003 0.0010 0.25 0.59 0.53 0.33 0.057 0.0012 0.43

Table 5-3 Mechanical properties of

materials used

| (kgf/mi?) 6 (%)

L 75.1 80.1 25.0
M 83.0 88.0 22.0

Materials 9.2 (kgf/mmz) o




‘Steel L Steel M

Fig.5-7 Microstructures of materials used
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(a) At = 30sec (b) At = 90sec

Fig.5-8 Microstructures of thermal cycled specimens of Steel L
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Fig.5-13 Relation between vTs and carbon content
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C S1 Mn P S Cu N [ T Nb B Ceq. (wt.%)
a7 9.060.25 0.75 0.005 0.0010 0.25 0.03 0.43 0.33 0.027 _  _  0.0010 0.43
0.13 0,38 0,93 0.014 0.007 0,26 1.08 0.62 0.47 0,051 0.6012 0.52
W 0.09°0.27 1.32 0.015 0.007 0.18 0,07 0.16 0,26 0,007 0.009 0.009 0.0003 0,54
‘00" 0.13 0,36 1.75 0,021 0.010 0250540.4305300320011001100005057
0 : 550-520ppm, N : 40-54ppm
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Fig.5-15 Summary of effect of the area fraction of M-A
constituent on vTs in this thesis
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