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Abstract: Thermal simulation tests were conducted on 09MnNiDR steel to prepare welding coarse-grained
heat affected zone (CGHAZ) samples at different heat inputs by using a Gleeble-3800 thermal simulator. The effect
of the heat input on microstructures, hardnesses and impact toughness of the samples was studied. The resutls
show that with increasing heat input, the microstructure of the CGHAZ sample changed from lath bainite+granular
bainite to granular bainite+ massive ferrite, and the hardness decreased. The maximum impact absorbed energy at
—70 °C of CGHAZ samples at different heat inputs was only 31 J, which did not meet the requirements; the
granular bainite structure was the main reason for the deterioration of toughness. With increasing heat input, the
grain size of prior austenite in CGHAZ samples decreased and then increased. Therefore, the impact absorbed
energy at —70 ‘C of the samples increased and then decreased.
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Table 1 Chemical composition of 09MnNiDR steel %

JLE C SS Mn P S Al Ni  Nb

JEEAME 0.08  0.35  1.47 0.008 0.0017 0.02 0.55 0.02

E 1 09MnNiDR $HH) BRHHEL
Fig. 1 Microstructure of 0(9MnNiDR steel
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Fig.2 Diagram of area division on impact fracture
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Fig. 3 Microstructure of CGHAZ samples at different heat inputs
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Fig. 4 Prior austenite grain size distribution of CGHAZ samples at different heat inputs

Zel W, KR DL AR 28U CGHAZ AR B AL i 3=
o Lo FLRP L EATHESE T A B A R R e
£ o[ Nases /N 5 TSR 9 b ol B L 2 A A
Eos0| \2756 (340, 09 MnNIDR $ CGHAZ B J5 4 B AR ks
260t 249.6 e RSt/ 5 36 K 3 Ay 25 ke em IR
ﬁﬂ. o i B ER R i R R ST B /0 5 DU BB AR R RS Y
20 30 40 50 60 70 80 90 100 110 AR el W BB A R AR R B PR

i N/ (kI - cm™)

5 CGHZA i HRE BRI NI 40 i 2
Fig. 5 Hardness vs heat input curve of CGHAZ samples
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Fig. 6 Impact absorbed energy vs heat input curve of

CGHAZ samples
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Fig. 7 Impact fracture morphology at crack origin zone of CGHAZ samples at different heat inputs
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