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Abstract

For the purpose of making calculable the microstructure feature value required for predicting the Charpy
absorption energy of the heat-affected zones (HAZs) of steel-plate welds with a brittle fracture model based
on weakest link theory, a phase transformation model has been constructed on the basis of the phase
transformation data on a quaternary model steel and the previously reported model formula. It has been
confirmed that the phase transformation behavior of HAZs at various cooling rates can be reproduced by the
model calculation for steel plates with different chemical compositions, mainly HT570 grade and HT780 grade
steels. Calculations based on this phase transformation model have confirmed that the Charpy absorption
energy of HAZ can be consistently predicted, and the calculated values agree well with the experimental
results. In addition, the predicted transition curve of Charpy absorption energy corresponds to the experimental
results in which the transition temperature shifts due to the difference in cooling rate.
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K1 EF VOIS
Table 1 Chemical compositions of model steels

(mass%)
Steel C Si Mn Cu Ni Cr Mo \Y% Nb B N

1 0.065 - 1.52 - - - - - - - 0.0032
2 0.071 - 1.50 0.50 - - - - - - 0.0015
3 0.073 - 153 - 1.00 - - - - - 0.0026
4 0.065 - 1.51 - - 0.51 - - - - 0.0030
5 0.067 - 151 - - 1.51 - - - - 0.0031
6 0.066 - 1.50 - - - 0.21 - - - 0.0027
7 0.070 - 148 - - - 0.59 - - - 0.0026
8 0.073 - 1.51 - - - - 0.06 - - 0.0025
9 0.065 - 1.48 - - - - - 0.029 - 0.0027
10 0.066 - 1.46 - - - - - - 0.0007 0.0032
11 0.067 0.40 1.47 - - - - - - - 0.0023
12 0.072 0.16 1.51 - - - - - - 00013 0.0026
13 0.155 - 0.80 - - - - - - - 0.0034
14 0.152 - 1.51 - - - - - - - 0.0018
15 0.142 - 1.51 - 1.50 - - - - 0.0010 | 0.0031
16 0.154 - 1.53 - 3.01 - - - - 0.0011 0.0032
17 0.158 - 1.52 - - 0.54 - - - - 0.0020
18 0.147 - 1.49 - - 1.50 - - - - 0.0007
19 0.151 - 1.53 - - - 0.19 - - - 0.0021
20 0.143 - 1.49 - - - 0.63 - - - 0.0008
21 0.149 - 1.50 - - - - 0.06 - - 0.0009
22 0.156 - 1.52 - - - - - 0.030 - 0.0021
23 0.151 - 1.55 - - - - - - 0.0010 | 0.0027
24 0.130 0.30 091 0.20 0.78 051 0.40 0.04 - 00003 | 00031
25 0.130 0.30 0.03 0.20 0.79 0.51 0.40 0.04 - 0.0014 | 0.0037
26 0.130 0.29 0.91 0.19 0.77 0.51 0.38 0.04 - 0.0014 0.0071
27 0.134 0.30 124 - - 021 - 0.04 - - 0.0028
28 0.067 0.29 1.29 020 0.59 0.21 - 0.04 - - 0.0029
29 0.125 0.30 0.90 0.19 151 0.50 0.40 0.04 - 00012 | 00033

Other elements: 0.03~0.06Al, 0.001~0.007P, 0.001~0.003S, 0.001~0.0030

i

B 1 Steel 27D 3 7 Tl

WHIMEE (a) 1T/s, (b) 3T/s, (¢) 10C/s, (d) 30C/s

Fig.1 Optical micrographs of steel 27 cooled at cooling rate (a) 1°C/s, (b) 3C/s, (c) 10C/s and (d) 30C /s
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