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Abstract: Microstructures and mechanical properties of HAZ of 10Ni8CrMoV of 980 MPa high strength steel were studied. The
different regions of HAZ were simulated by weld thermal simulation technique. Microstructure observation phase analysis and
corresponding tensile and impact tests for different regions in HAZ were made. The results indicated that the yield strength and
plasticity were significantly reduced in the coarse grain zone; impact toughness of different regions in HAZ had no obvious
change with the changing of the heat inputs; critical zone of HAZ had the worst impact toughness and was the weakest part of the
HAZ; the main reason for higher impact toughness of coarse grain zone was that more austenite films was continuously distribu—
ted in this area.
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1 10Ni8CrMoV
Table 1  Mechanical properties of 10Ni8CrMoV steel
R,,/MPa R, /MPa Al% ZI% =20 C KV, /]
1028 1025 1088 1088 18.5 18.0 68 68 208 206 205 206
1.2
Gleeble 3500D / o
1.3.2
10. 5 mm x 10. 5 mm x 80 mm GB/T 229—
2007 { »
10 mm X 10 mm X 55 mm A4
2 o
-50 C JBH-3000
2 o
Table 2 Parameters of weld thermal cycle 1.4
E/(kJ/cm) (A tys! s te] s TEM o
1300 5 17 o 4%
1100 5 17 / Leica
10 DMI5000M /
900 5 17 CTEM .
730 > 17 JEM2100 TEM
1 300 10 34 .
1100 10 34
20 1 000 10 34 2
900 10 34
730 10 34 2.1
20 kJ/cm
1300 20 8 1 300 C.1 100 C.1 000 “C 900 C
0 1100 20 58 730 °C
900 20 58 3 R7
730 20 58 °
1.3 ;
1.3.1 1 300 C
GB/T 228— ;
2002 { » ; 1 100 *C

R7 DNS-60
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3 HAZ
Table 3 Tensile test results from thermal simulation of HAZ
T.IC R, /MPa R, /MPa Al% 71%
1 039 1 098 20.5 78
1 300 983 970 1102 1 105 16.5 16.0 76 78
1 100 1 050 1 008 1102 1102 16.5 17.0 77 78
1 000 1038 1 063 1104 1109 16.0 16.0 77 78
900 1047 1057 1112 1113 17.0 17.0 75 78
730 1029 1038 1095 1104 18.0 17.5 78 78
2.2 240
—=—JE4E 38 B 1 300 °C
-50 C —0—:;{&:‘5’1&1 000 °C
220 | —A— 3453 900 °C
4 —¥— 1 B K 730 C
1.2 o 200 -

1300 C.1 000 °C 900 C

~50 °C KV,/J
o
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730 °C
X 10 k]/cm 140
20
120 L L i ] L [ L
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E/(kJ * em™)
4 HAZ !

Fig. 1 Effect of different heat input i 't tough
Table 4 Impact test results from thermal 8 eet of CTierent fiedl Tptls o Tmpact Tofghness

simulation of HAZ 200
—a— ZEFAH10Lk]/cm
T -50 C —— & 4.F H20 kJ/cm
190F 4 ZAEZTH40Lk]/cm
/C E/( kJ/cm) KV, /]
= 180}
1 300 10 187 202 191/193 a“'
1 100 10 171 171 165/169 o 170
(=]
un
|
900 10 164 158 159/160 160l
730 10 193 187 144/175
150}
1 300 20 203 166 210/193 ; ) . . ; . ,
1 100 20 174 171 179/175 700 800 900 1000 1100 1200 1300
T_/C
900 20 137 164 168/156 2
730 20 182 119 149/150 Fig. 2 Effect of different peak temperatures
1300 40 193 198 194/195 on impact toughness
1 100 40 182 174 176/177 2.3
900 40 165 153 151/156

730 40 147 174 147/156
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Fig. 3 Grain sizes of thermal simulation HAZ
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Fig. 4 Microstructures of thermal simulation HAZ
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Fig. 5 TEM micrographs of coarse grain zone



0240

2016 10

Fig. 7 Extension path of micro-erack
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TEM micrographs of critical zone
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