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Tabk 1 Chenical can position of H SS SFT 15(m ass fraction % )
C W Mo Cr AY Co Fe
1.5 1234 022 416 529 466 Bal
SFT15 300K g
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Fig 1 Density sanple position of SFT15 deposit (a) and microstucture locaton 2 (b)
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Table2 density of HSS SFT 15 deposit ( g/an’) (< 108m), ,
Sanple 1 2 3 4 5 6 7 8
Density 8 21 8 21 820 820 821 819 819 8§ 19 ,
. SFT 15
2 )
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1 2 SEM
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Fig 2 M icostucture of HSS SFT15 deposit
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before heat tream ent
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Table 3 EDS analysis results of differentm icro- zones i Fig 2 ( right) (mass fraction %o )
Elen ent C W Cr AY N Co Fe
1 (whie phase) 15 53 82 417 311 0 89 — Bal
2 ( gray ghbbuhr phase) 2 48 38 34 2 33 43 5 — — Bal
3 ( gray phase) L 34 913 4 27 L 93 — 4 63 Bal
, SFT15 , W, V
N C ) ’
Co s SFT 15
Co WV ( 3 ,
, Ve 50m)

58nm

3 SFT 15 (a) (b)
Fig 3 M icostucure (a) and caib de d iffraction pattem (b) of HSS SFT15 bebre heat tream en t

100nm 3



22 30
MC
22 SFT15
SFT15
4 SFT' 15 4
4 4 ( 1% )

4 SFT 15
Fig 4 M irostucture of HSS SFT'15 after
HIP and heat treament

Tabk 4 Canpositbn of different phases
n Fig4( rght) (mass fraction % )

E lan ents C W Cr v Co Fe

1(white phase) 3 56 1523 526 973 324 Bal
2(gry phase) L 72 695 325 359 1567 Bal

4 2 2
Cr s

SFT15 ( 200nm )
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Fig 5 M tcrostucture (a) and caibde diffracton pattem (b) ofHSS SFT'15 after H P and heat treatm ent
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6b  SKT15 (Hot Isotropic Pres
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Fig 6 Caibide pattem of SFT15w ith different m anufacture process
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allirgy T15 tool steel Part I Characterizaton of powder

Research onM icrostructure of High Speed Steel
Prepared by Spray Fomm ng

ZHANG Yong ZHANG Guo-qng LIZhow YUAN Hua XUW en-yong LU Na GAO Zheng-jiang

(Natbnal Key Labomtory of Advanced H igh Tean perature Stuctural M aterials Beijing Instiute of A ernautical M ateriak Beijng
100095, Chia)

Abstract Them icostucture before and after heat treament of high speed steel (HSS) T15 prepared by spray fom ng was re
searched The result ind cated that the high-quality billet of HSS T 15 exhibited high-density much fine gramns than that of common
HSS and segregatirr freem acrostucture  The average densiy of billet before heat teament (HT) & 8 208g/an® which 599 8% of
theoretical density The hardness of SFT'15 billetwasHRC56 5 afterHIP and HT itwas mpoved o HRC67 and fracture toughness
was 11 8]/an’>. Bymeans of Scanning E kction M roscopy (SEM ) and tmnsn ission E lectronM icoscopy (TEM ), we Hund that the
stucture of HSS SFT'15 afier heat treament is constiuited by ten pered martensie and catbide And most gramn is less han 20Hm.

M uch carbide whose structure isM¢C is distrbuted n grains and grain boundary

Key words spray foming high speed stee] m icosiructure



