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Research Status and Development Trend of
High-Speed-Steel’s Preparation and Heat Treatment Process

XU Guili, HUANG Peng, SUN Xi, ZU Guoyin
(School of Materials Science and Engineering, Northeastern University, Shenyang 110819, China)

Abstract. High speed steel is mainly used to make cutting-tools of machine tools and roll materials, which is of great sig-
nificance to the development of manufacturing industry in our country. The research state and prospect of processing methods
for high speed steel, including conventional casting, powder metallurgy, spray-up process and electroslag remelting were
summarized. And the advantages and disadvantages of four preparation processes were discussed in this paper. The close at-
tention was paid to the main objectives, temperature and time selection, phase transformation, precipitation hardening and
carbide species of heat treatment process (section pretreatment, high temperature quenching and multiple tempering) . The
conventional casting and powder metallurgy are going to be the main preparation technologies for high speed steel. Moreover,
the emphasis and direction for the future heat treatment process study were proposed, including the types, dissolution, pre-
cipitation, transformation and distribution of carbides.
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Table 1 The classification and trademarks of high speed steel

Classifioation Trademark Trademark 150
in China in America  4957:1999
W3Mo3Cr4V2 — HS3-3-2
HSS-L
W3Mo3Cr4VSi — -
W18Cr4V T1 HS18-0-1
W2Mo8Cr4V Ml HS1-8-1
W2Mo9Cr4V2 M7 HS2-9-2
HSS W6Mo5CrdV2 M2 HS6-5-2
CW6MoSCrdV2 — HS6-5-2C
W6Mo6CraV2 M3:1 HS6-6-2
WOMo3CrdV — —
W6Mo6CraV3 — HS6-5-3
CW6Mo6Cr4V3 — HS6-5-3C
W6Mo6CrdV4 — HS6-5-4
W6Mo6CraV2AL — —
W12Cr4V5C05 T15 —
HSS-E
W6Mo5CraV2CoS M35 HS6-5-2-5
W6Mo5CrdV3Co8 M36 HS6-5-3-8
W7Mo4CraV2CoS M41 —
W2Mo9Cr4Co8 M42 HS2-9-1-8
W10ModCr4V3Col0 M48  HS10-4-3-10
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Fig. 1  Microstructure comparison of high speed steels between con-

ventional metallurgy (a) and powder metallurgy (b) [13]
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Fig.2  Fe-C alloy phase diagram of M2 high speed steel (a—high tem-

perature ferrite, y—austenite, C—carbides) [24]
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