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Effect of Al on Structure of As-cast High Speed Steel M2

Zhou Xue.feng1 , Fang Feng', Jiang jianqing', Li Dehui’ and Zhu Wanglong’
(1 Jiangsu Key Lab of Advanced Metallic Materials, Southeast University, Nanjing 211189; 2 Tiangong Group, Danyang 215400)

Abstract Test high speed steel M2 (% ; 0. 85C, 5.92W, 4. 74Mo, 3.86Cr, 1.84V) was melted by 25kg vacuum
induction furnace and ingot was cast by sand mould. The effect of O ~ 1. 3% Al on structure of as-cast steel has been stud-
ied. Results showed that added 0. 6% Al was available to fine the ledeburite network and improve the distribution of car-
bides in steel; while added excessive amount of Al (1.3% ) promoted the formation of a great lot of acicular carbide eutec-
toid-transformed from § ferrite in primary grain. Al promoted the M, C carbide transformed from curved rod-like to straight

lamella-like in which the alloy element content increased. Compared with lamellar M,C, the rod-like M,C easily decom-
posed short rod-like and granular carbides favorably to improve the morphology of carbide in steel.
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Table 1 Chemical composition of test high speed steel M2
/%
C Si Mn W Mo Cr A S P Cu
0.85 0.35 0.23 5.92 4.74 3.86 1.81 0.005 0.024 0.095
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Fig.1 Effect of added Al amount on distribution and morphology of eutectic Cdrbldes in steel M2; (a) non-added Al; (b) 0.6%Al; (c¢)
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Fig.2  Effect of added Al amount on matrix structure of steel M2; () non-added Al; (b) 0.6% Al; (c¢) 1.3% Al
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Fig.3 X-ray diffraction patterns of carbides in steel M2 with
different added Al amount
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Table 2  Effect of Al content on chemical composition of
M, C carbides / %

Al AR b

W Mo \Y Cr
0 35.34 18.87 7.19 5.68
0.6 42.44 23.26 10.20 6.11
1.3 43,34 24.18 10. 33 6.17
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Fig.4 Morphology of carbides in steel M2 heating at 1 100 °C for 2 h: (a) non-added Al; (b) 0.6% Al; (¢) 1.3% Al
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