41 5 Vol.41 No.5
2020 10 IRON STEEL VANADIUM TITANIUM October 2020

12Cr1MoVG

1 1 2 2 1 1
(1. 100083; 2. 271104)
12Cr1MoVG Gleeble—-3500 12Cr1MoVG
N o 1 12Cr1MoVG
800 °C
738 ~865 C. Thermal-cale Yo 747 ~869 °C
o 900 °C
“12CrIMoVG : Gleeble—3500; N C1 A 7 AR
. TF76 CA :1004-7638(2020) 05-0124-06
DOI: 10. 7513 /j. issn. 1004-7638. 2020. 05. 021 ( )

Research on Elevated Temperature Mechanical Properties of
12Cr1MoVG Steel Continuous Casting Billet

Dong Kai' Liu Jianhua' Zhang Pei® Zheng Guiyun® Li Yaqiang' He Yang'

(1. Institute of Engineering Technology University of Science and Technology Beijing Beijing 100083 China; 2Laiwu Iron
and Steel Co. Ltd. Shandong Iron and Steel Group Co. Lid Laiwu 271104 Shandong China)

Abstract: In order to study the elevated temperature mechanical properties of 12Cr1 MoVG steel continu—
ous casting billet 12Cr1MoVG steel was subjected to elevated temperature tensile test at different temper—
atures by a Gleeble—3500 simulator. The fracture morphology tensile strength and section shrinkage were
analyzed and calculated. Experimental results show that tensile strength of 12Cr1MoVG steel decreases
with increasing temperature and the reduction of area decreases firstly and then increases with the in—
crease of temperature. At 800 °C tthe plastic is lowest and the temperature range of low temperature brit—
tle zone is 738 ~865 °C. The temperature range of y—a phase transition calculated by Thermal-calc ther—
modynamic software is 747 ~869 “C which is agreement with the experimental results. The samples with
tensile temperature higher than 900 “C show plastic fractures. When the temperature is lower than the low
temperature brittle zone the presence of inclusions causes the dislocations pile-up and then become the
source of cracks and cause transgranular and intergranular fracture.
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Table 1 Main chemical compositions of 12Cr1MoVG steel %
C Cr Mo v Mn Si P S Al
0. 106 0.988 6 0.292 9 0.177 0.538 0.22 0.011 6 0.004 0.012 6
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Fig.3 Engineering stress—strain curve of

experimental steel
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Fig.4 Tensile strength and area reduction of steel
with tested temperature
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Fig.6 Fracture morphology of samples at different test temperatures
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Fig.7 Fracture morphology and microstructure

of sample fractured at 1 000 C 600 °C
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Fig.8 Fracture morphology and microstructure
of sample fractured at 800 °C
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Fig. 10  Fracture morphology and microstructure
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Fig. 11  Analysis of inclusions in the dimple of fractured sample
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