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Effect of Heat Treatment on Microstructure and Plasticity of Cold-
drawn Finished Products of Super-Hard High-Speed Steel M42

Zhou Xuefeng'” ,Zheng Zhixia' and Li Wentao'

(1 School of Materials Science and Engineering, Southeast University , Nanjing 211189
2 Jiangsu Key Laboratory of Advanced Metallic Materials, Southeast University , Nanjing 211189)

Abstract W2Mo9Cr4VCo8 ( AISI M42) super-hard high-speed steel wires (®5.2 mm,®4.96 mm) are treated by
intermediate annealing, furnace-cooling annealing and phase-transformation annealing,and the effect of different microstruc-
ture factors on work hardening and plasticity of M42 is studied. The result shows that dislocation density, submicron carbide
and ferritic grain size play different roles in work hardening and plastic instability of M42 high-speed steel. Intermediate an-
nealing at 800 °C and furnace-cooling annealing at 860 °C. can significantly reduce the ferrite dislocation density , restore the
work hardening ability to some extent,and improve the plasticity of M42 steel. By contrast,austenitizing at 860 °C followed
by isothermal annealing at 750 °C can obtain a large number of submicron carbides embedded in fine ferritic grains with a
very low dislocation density, which is available to enhance work hardening rate and increase elongation of steel M42 to

20% .
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Fig.1 Tensile stress-strain curves of high-speed steel M42
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Fig.2  Optical microstructure of high-speed steel M42: (a)

cold-drawn state; (b) intermediate annealing(800 C/h,AC);

(c) furnace cooling annealing ( 860°C 2h, FC); (d) phase

transformation annealing( 860 °C 2h,FA 1o 750 °C 4.5h)
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Fig.3 Ferritic grain size of high-speed steel M42: (a) intermediate annealing; (b) furnace

cooling annealing; (¢) phase transformation annealing
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Fig. 4 Dislocation density in ferritic grains of high-speed steel M42;(a) cold-drawn state;{ c)

inlermediate annealing(c) ;furnace cooling annealing
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Fig.5 Morphology of carbide in high-speed steel M42: (a)

cold-drawn state; (b) intermediate annealing; (¢) furnace cool-

ing annealing; (d) phase transformation annealing
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