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Table 1 Chemical composition of low-boron high speed steel

Wg /%

C Si Mn P S Cr Ni Mo

\% W Nb Co Ti Cu Al B

1.78 0.54 0.50 0.020 0.019 4.42 0.71 3.86

3.75 2.12 0.19 0.32 0.009 0.077 0.043 0.33
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Table 2 Chemical composition of high-boron high speed steel

Wg /%

C Si Mn P S Cr Ni Mo

\Y w Nb Co Ti Cu Al B

1.76 0.54 050 0.021 0019 439 0.70 3.83

3.85 211 0.20 031 0.009 0.077 0.044 0.80
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Fig. 2 Heat treatment process of high-speed steel containing boron
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Fig. 3 Evolution of hardness of the low boron high speed steel after annealing + 1 050 °C air cooling, water cooling and quenching + tempering
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Research on Quenching Process of High Speed Steel Containing Boron
Based on Hardness and Microstructure Evolution

CHEN Shou-dong"?, WEI Shuai"?, SUN Wen—ping"?, WANG Yin®

(1. School of Mechanical Engineering, Tongling University, Tongling 244061, Anhui, China; 2. Key Laboratory of Construction
Hydraulic Robots of Anhui Higher Education Institutes, Tongling University, Tongling 244061, Anhui, China; 3. Technique
Center, Anhui Huanbowan High Speed Steel Mill Roll Co., Ltd., Tongling 244000, Anhui, China)

Abstract:

The hardness and microstructure of high speed steel containing boron after annealing + quenching at
different temperatures/different cooling rate + three times tempering were compared and analyzed, and the
best quenching heat treatment process was obtained. The results show that the effect of cooling rate on the
hardness of low boron high speed steel decreases with the decrease of quenching temperature and the hardness
is HRC 64, the highest after two times tempering. The effect of cooling rate on the hardness of low boron high
speed steel decreases with the increase of quenching temperature and the hardness is HRC 65, the highest after
two times tempering. After air-cooled quenching at 1 050 °C + two times tempering of low boron high speed
steel and air-cooled quenching at 1 100 °C. + two times tempering of high boron high speed steel, the tempered
martensite presents fine needle-like and fine hard phase distribution is uniform, there is secondary hardening
to increase the hardness, which are the best quenching process.

Key words:
high speed steel; quenching; process; hardness; microstructure
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