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Effect of Boron on Structure and Mechanical Properties of
780 MPa Low Carbon Bainite Steel

Zhao Yanqging', Sun Li', Liu Honggiang', Wang Jiuqging’, An Huilong', Luo Yingming® and Che Jinfeng’
(1 General Research Institute, Hesteel Group, Shijiazhuang 050023 ;
2 Wuyang Iron and Steel Co Ltd, Hesteel Group, Pingdingshan 462500)

Abstract The tested low carbon bainite steel (/% . 0.08C, 0.11 ~0.13Si, 1.10 ~ 1. 12Mn, 0.008 ~ 0. 009P,
0.0028, 0.21 ~0.23Ni, 0.020 ~0.021Ti, 0.003 ~0.004Nb, 0 ~0.0010B, 0.0007 ~0.00080, 0.0031 ~0.003 3
N) is melted by a 50 kg vacuum induction furnace, rolled to 45 mm plate, quenched at 930 °C and tempered at 610 C.
The effect of 0. 001 0% boron on structure and mechanical properties of 45 mm plate of 780 MPa low carbon bainite steel
has been studied. Results show that boron can remarkably improve the hardenability of tested steel, the structure of
quenched tested steel without bearing boron is granular bainite, and the structure of quenched 0. 001 0% boron tested steel
is lath bainite. The boron can obviously improve the mechanical properties of tested low carbon bainite steel, the tensile
strength 834 MPa and yield strength 771 MPa of quenched-tempered bearing 0. 001 0% boron tested steel is higher than the
tensile strength 702 MPa and yield strength 591 MPa of quenched-tempered without bearing boron tested steel. Adding suit-
able boron in steel in practical production the low carbon bainite steel can get lath bainite structure.
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Fig. 1 Structure morphology of 45 mm hot-rolled plate of tested low carbon bainite steel,
boron content in steel; (a) 0; (b) 0.0010%
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Fig.2 Structure morphology of 45mm hot-rolled plate of tested low carbon bainite steel
water-quenched at 930 °C, boron content in steel; (a) 0; (b) 0.001 0%
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Fig.3 Structure morphology of 4Smm hot-rolled plate of tested low carbon bainite steel
water-quenched at 930 °C and tempered at 610 “C, boron content in steel: (a) 0; (b)
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Table 2 Mechanical properties of without bearing boron
and with bearing 0.001 0% boron tested low carbon bainite
steel
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