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Abstract; M2 high speed steel is the most widely used and representative tool steel. The use of selective electron beam
melting (SEBM) additive manufacturing technology to form M2 high speed steel can effectively avoid the problems of coarse
microstructure and carbide segregation by traditional wrought technology, and is expected to significantly improve its mechan-
ical, wear and other properties. In this paper, M2 high speed steel bulk specimens were prepared on 316L stainless steel
substrates with different scanning parameters and two powder bed preheating temperatures, focusing on the effects of scanning

parameters and powder bed preheating temperatures on the

microstructure of formed M2 high speed steel in terms of

BB 2022-11-21 fEEIR . 2023-03-08 density, grain size and carbides. Under the optimized pa-
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ARBF LT H (2022)M-259, 2022)JQ-367) ; reached 99. 7%, the average grain size was 3~6 pm, and
[ [ SRR 3L 4 THAR T (52104341) the carbides were small and uniformly distributed. The hard-
S, WEUE, B, 1992 4, YHI, ness and wear properties of SEBM formed M2 high speed

) o steel were analyzed by Vickers hardness tests and friction
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BEIMES . X, B, 1978 484, #d%, MWL ESIW, M2 high speed steel with optimized parameters can reach

Email ; liushifeng66@ 126. com 1034.2HV ,, which is much higher than that of commercial
DOI; 10.7502/j. issn. 1674-3962. 202211013 M2 high speed steel tools (815HV, ,~845HV,, ), and the

tests. The results show that the Vickers hardness of formed
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wear rate is only (3.58+0.36)x10 mm’+N™'+m™", which is 13.7% lower than that of tempered wrought counterpart. In

addition, the wear mechanism of SEBM formed M2 high speed steel are mainly abrasive wear and adhesive wear.

Key words; M2 high speed steel; selective electron beam melting; scanning parameter; microstructure; wear resistance
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Table 1 Chemical composition of the M2 alloyed powder

Element \4 Mo Cr AY Mn C Si Fe

Composition 5.85 4.52 4.24 1.92 0.38 0.84 0.43 Bal.
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Fig. 1 M2 high speed steel powder: (a) surface morphology image,

(b) cross-sectional OM image
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steel
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Fig. 3 Relative density of the SEBM M2 high speed steel
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Fig. 5 OM images of the etched SEBM M2 high speed steel: (a) 820 C/160 J -m™", (b) 820 C/175J -m™", (¢) 820 C/

192 J-m™", (d) 750 °C/175 ] +m™"
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Fig. 7 XRD patterns of the SEBM M2 high speed steel
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Fig. 8 SEM images of the SEBM M2 high speed steel; (a) 820 C/160 J -m™", (b) 820 C/175J-m™", (¢) 820 °C/192 J-m™", (d) 750 °C/
175 ] +m™
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Fig. 9 SEM image of carbides in the SEBM M2 high speed steel
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Table 3 Chemical composition of carbides in the SEBM M2 high

speed steel
Chemical composition
Element
Fe W Mo \ Cr Total
Point 1 65.60 12.79  10.63 5.08 5.90  100.00
Point 2 39.79  17.86 17.12  19.08 6.15 100. 00
Point 3 40.24  25.52 22.26 5.70 6.28  100.00
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Fig. 10 Hardness (a) and wear rate (b) of the SEBM M2 high speed steel and wrought counterpart
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Worn surface morphologies: (a, b) wrought counterpart; (c, d) SEBM M2 high speed steel prepared under 750 °C/175 J -m™";

(e, f) SEBM M2 high speed steel prepared under 820 C /175 J +m™
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