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Effect of Post-Weld Heat Treatment on —20 °C Impact Toughness
of Heat Affected Coarse Grain Zone of Steel 07MnCrMoVR
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Abstract The microstructure and properties of the heat affected coarse grain zone of steel 07MnCrMoVR with post-
weld heat treated at 460 ~ 660 °C for 2 h are analyzed by means of optical microscope ,scanning microscope ,transmission e~
lectron microscope and impact toughness tester. The results show that with increase of post-weld heat treatment temperature ,
the —20 °C impact toughness of post-weld heat affected coarse-grained zone decreases firstly and then increases. The steel
with post-weld heat treatment between 580 “C to 620 °C can occur reheat cracks tend,the impact specimen is brittle frac-
ture , cleavage fracture and microcracks along grain boundary, the main reason is that the carbide precipitates along the grain
boundary and grows up to weaken binding energy of the grain houndary, which leads to the decrease of the impact toughness
at low temperature. With post-weld heat treated 2620 °C , recrystallization occurs in 07MnCrMoVR steel , dislocation disap-
pears ,and the low temperature impact toughness of the steel increases again due to the combined growth of ferrite grains.
The optimum post-weld heat treatment of steel is 460 ~500 C 2 h.

Material Index Post-Weld Heat Treatment, Steel 07MnCrMoVR, Heat Affected Coarse Grain Zone, Toughness,
Carbide
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Table 1 Chemical composition of test steel

5y % P

C!
C Si Mn P s Alt Nb v Ti Cr Mo "
0.068 0.24 1.41 0.000 _ 0.003 0035 _ 0029 _ 0.048 _ 0.015 0.18 0.25 0.19

Heh . Pem=[C] +[Si]/30 + [Mn + Cu + Cr]/20 + [ Ni]/60 + [ Mo]/15 + [ V]/10 +5[ B]
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Fig.2 Optical microstructure of heat affected coarse grain zone of steel 07MnCrMoVR post-weld heat-treated at 460 C (a),500 °C

(b),540 C(c),580 C (d),620 C (e) and 660 C (f) for2 h
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Fig.3 Effect of post-weld heat treatment temperature on impact
toughness of steel 07MnCrMoVR heat affected coarse grain zone
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Fig.4 Morphology of impact fracture of steel 07MnCrMoVR post-weld heat-treated at 500 °C (a),540 C (b) and 580 °C (c) for 2 h,
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