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Experimental study on influence of die temperatures on microstructure and
properties for boron steel during hot stamping and quenching

Wang Ting, Ma Haishuang, Zhang Zhigiang, Qin Ranran
(School of Materials Science and Engineering, Jilin University, Changchun 130000, China)

Abstract: For USIBOR 1500P boron steel, the austenitizing and quenching treatments of specimens were conducted at the die tempera-
tures ranging from 25 °C to 450 °C, and the microstructures and mechanical properties of the quenched specimens were researched. The
results show that when the die temperatures are 25 C and 450 °C , respectively, Vickers hardnesses are 514 HV and 327 HV, respective-
ly, and the relationship curve between Vickers hardness and die temperature was obtained. Compared with the specimen with the die tem-
perature of 25 °C, the ultimate tensile strength of the specimen with the die temperature of 450 °C decreases by 34%, and the elongation
after fracture increases by 20%. The area fraction of the quenched phases is identified and counted by scanning electron microscopy and a
two-stage color etching, it is found that when the die temperatures are 25 C and 100 “C, respectively, the area fraction of martensite in
the specimens remains high, and the area fraction of martensite reduces with the increase of the die temperature. When the quenching rate
is reduced, there is more bainite formation, and the ferrite begins to form at the die temperature of 300 C.
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Fig. 1 Schematic diagram of experimental device
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Fig. 2 Dimensions of tensile specimen
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Fig. 3 Average Vickers hardness of specimens after quenching at

different die temperatures
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Fig. 4 Engineering stress-engineering strain curves of specimens

after quenching at different die temperatures
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Fig. 5 Mechanical properties of specimens after quenching at different die temperatures
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Fig. 6  Microscopic images of specimens after quenching at different die temperatures

500




kO OR

%50 %

94 B
80
60 -
,\\’
ﬁ 40+
g
20+
oL
0 100 200 300 400 500
BURRJE/C
7 RRBERE T EXFIREE P TGk TG AR
G NIOIE AT R

Fig. 7 Area fractions of martensite, bainite and ferrite in specimens after

quenching at different die temperatures
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