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Table 1 Chemical compositions of materials investigated

F5 C Si Mn P S Ni + Cu Nb

1 0.048 0.20 1.81 =0.01 =0.001 =<0.8 <0.1

2 0.051 0.21 1.80 =0.01 =0.001 <0.4 =<0.1

3 0.054 0.19 1.79 =<0.01 =0.001 <0.1 <0.1

M AE HL BB Mo-Ti-Nb-V
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Table 2 Mechanical properties of materials investigated

SRR PSR EIRL WOURMK Wi s

.
5 R,/MPa R,/MPa R(%) ZA(% )M B(%) Agy /]
1 599 678 88.3 23 100 456,377,377
2 604 697 86.6 2 100 400,308,365
3 564 709 79.5 2% 100 334,373,365
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Fig. 1 SEM images of X80 pipeline steel
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Fig. 3 SEM images of simulated CGHAZ in X80 pipeline
steel

R SU AN
—— D R R
40l —— 3EFEE SRR

HA AR P%)

SRR dfpem

4 #&E#l CGHAZ R BR{k B #5370

Fig. 4 Statistical distribution of prior austenite grain size in

simulated GHAZ
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Fig. 6 EDS analysis of precipitated phase between grain
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Fig. 7 Curve of heat expansion during cooling process of
X80
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Fig. 8 Band contract maps of boundaries ( = 15°) for
simulated CGHAZ with different components
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Fig. 9 Original maps of bcc phase in simulated CGHAZ
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Fig. 10 Relationship of stimulated welding heat input and
toughness with the different temperatures
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Fig. 12  Statistical distribution of grain size in simulated
CGHAZ with different heat inputs
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Fig. 14 Orientation maps of bcc phase in CGHAZ on X80
pipeline steel number 3
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Fig. 15 High angle boundary of CGHAZ on X80 pipeline

steel number 3
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Table 3 Ratio of different angle boundaries in stimulated
CGHAZ on X80 pipeline steel number 3

5 0/(%) T P(%)
31 kJ/em 27 kJ/em 23 kJ/em
2~8 59.27 56.53 52.5
8~15 13.28 12.68 9.67
>15 27.45 30.80 37.80
3.4
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