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Table 1 Chemical composition of high speed steel powder
C Cr w \'% Mo Co Fe
1.27 4.42 6.18 3.10 5.08 8.72 Bal.

20um EHT =2000 K/ Signal A= SE1
Wo= 20mm Msg= 200X Time 10:58:34

Date 126 May 2016 =
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Fig.1 SEM image of high speed steel powder
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Table 2 Particle size distribution of high speed steel powder

Standard sieve

Mass fraction/%

Mesh Particle size/um

+80 +175 -
-80+100 —175+147 5.5
-100+150 —147+104 15.0
—150+200 -104+74 18.0
-200+250 -74+61 20.5
-250+325 —61+43 14.0

-325 —43 27.0
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Fig.2 Vacuum sintering density vs sintering temperature for PM

high speed steel with using different particle sizes
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Fig.3 Vacuum sintering microstructures of PM high speed steel with different particle sizes sintered at 1200 and 1260 C
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Fig.4 Vacuum sintering microstructures of PM high speed steel
with different particle sizes at optimum temperature:

(a) 12 pm/1230 °C and (b) 60 um/1250 C
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Fig.5 PPB microstructures in HIPed 60 um PM high speed steel

with different oxygen contents: (a) 500 pg/g and (b) 100 pg/g
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Table 3 Performance of PM high speed steel after heat treatment

Particle size/um  Oxygen content/ug-g”

Sintering method

Bend strength/MPa

Impact toughness/J

Hardness, HRC

60 100 Vacuum
12 100 Vacuum
60 500 HIP
60 100 HIP
Commercially available
12 100 Non capsule HIP

2200 12 63
2800 16 64
3200 6 65
4000 20 64
>4000 >20 55~68
4200 22 65

FE D BRAL ) TN LRI S AR A ROR 22 5 R R
(e 4 3 A R SO B AL I A e, S AE4 JIAE H
BN NI VWAE S N T DIE 32 &) P X

R TIPS Boter AL D70 o K ML AR - AR
4% 10 12 pm 408 AT OB E S RS, P
ik 4200 MPa, phiiZhik 22 J, f#Eik 65 HRC, 41
ZLaKE 6 FiTm oK G BB AR R T 241 12 pm
A i NI B 4G 420 3 S BT VA1 A PR TP AN I N
10 pm; RN, BACDRR RSN T 2 pm, 3
S A TR . SRR HIML, LEENETH
FE e gl Ja A ) R BEROIR, T BB A, R A ) R A
o F BB LA EREE T R e gl il BERAL, [RIIS
ERKIETERT, A &R Z 2406, 20
Bolk L Bk 2 R 46 138 K

AN [FHE 5 5 A of 5 448 24 200 R BE 1) S Wi SR

B AR EANR], - 2 22 BUGR S Ja B 18 & AN 5 A
ENGR NITLZR TS A EN /IR Vi R R T P N T E )
B RO RO R IS R A HSVNERE MR,
TR, S AR AT R I O R A ORI S AR
B P ALE, 3 BT g A o O W BRI
PUPS 55 (K R/ T ZER R T AL DL R A
BARZ WML & 71, SRR R A
PIAH G AL RURE RS B0, T2 £ 32 21 284 1
FIR 7= FE ORI N g v, 45 P e 7R 2 IR BT /)
M SR PEBAR . BRAL ISR, A — R AT A
N BRALY AR G ) o B AR, AT A1 5t
JEFRFAR . BRAL A AN S, (AR B AL ) 53 A B oD
(17 DX 3R 52 B BT AL/, 2 LERR AL W 0 A B 22 (11X
AR R R, U R A T AP R
E L BRAC MR PR E A R i N o 6 i



© 3250 -

My @A RS TR

48 3

K6 12 pum 24008 000 5 P AR T A i 41 21
Fig.6 Microstructures of 12 um PM high speed steel prepared by
non-capsule HIP: (a) low magnification and (b) high mag-

nification
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PM High Speed Steel with High Performance Manufactured
by Super-Fine Powder with Low Oxygen Content

Sun Haixia, Chen Cunguang, Zhang Zhenwei, Guo Zhimeng
(University of Science and Technology Beijing, Beijing 100083, China)

Abstract: Super-fine high-speed steel powders with low oxygen content were prepared by electroslag remelting and atomizing technology,
and high-performance PM high-speed steels were fabricated by a non-capsule hot isostatic pressing technique. The effects of particle size
and oxygen content of high-speed steel powders on sintering characteristics, and the microstructure and performance of the sintered high
speed steel were studied. The results show that when the particle size of the high-speed steel powder is less than 12 um and the oxygen
content lower than 100 pg/g, the as-sintered microstructure is uniform and carbides are fine. After heat treatment, the bend strength,
impact toughness and hardness reach 4200 MPa, 22 J, and 65 HRC, respectively.

Key words: PM high speed steel; super-fine; low content of oxygen; microstructure; carbide
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