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Abstract P/M high speed steel (1.26% C, 4.42% Cr, 6.54% W, 4.92% Mo, 3.21% V, 8.77% Co, bal. Fe) was
applied to hot former die. Tt showed that the die life became 2.7 times higher than that of cast/wrought SKH 55
tool steel which is commercially used. The increase of die life was corresponding to the improved hardness and
transverse rupture strength of PM high speed steel due to the finer grain and carbide as well as the uniform carbide
distribution. The P/M high speed steel with the promoted die life could be an alternative to the conventional

SKHS55.
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Fig. 1. (a) Dies for hot forging of bearing race and (b) Hot
former equipment.
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Table 1. Chemical composition of P/M high speed steel KIMS 30 and conventional wrought SKH 55 (wt. %)

. Element ¢, Cr Mo W v Co
Species
SKH 55 0.80-0.90 3.80-4.50 4.80-6.20 5.50-6.70 1.70-2.30 4.50-5.50
KIMS 30 1.3 42 5.1 6.4 32 8.5
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Fig. 2. Variation of diameter of forged bearing race with
number of forging.
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Table 2. Die lifes and mechanical properties of dies made of P/M HSS KIMS 30 and SKH 55

SKH 55 P/M HSS KIMS 30
Die life (Number of forging) 45,000 ea 120,000 ea
Amount of non-metallic inclusion (DIN 50602) 2.73 0.81
Number of grain size (ASTM E-112) 9.6 11.5
TRS(KN/mm?) 2574017 4.83£0.23
Hardness (HRC) 62502 642402
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Fig. 3. Optical microstructures of (a)P/M HSS KIMS 30

and (b)SKH 55 which were quenched from 1120°C.
(Etched with 2% nital).
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Fig. 4. Scanning electron microstructure of P/M HSS
KIMS 30 which was quenched from 1120°C and tempered.
(Etched with 2% nital).
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Fig. 5. X-ray diffraction pattern of tempered P/M HSS
KIMS 30.

Table 3. EDS analyses of carbides observed as white color
and gray color in P/M KIMS 30 (wt. %)

. Flement \' W Mo Cr Fe Co
Species

MC(white) 330 189 134 59 254 34

MC(gray) 30 299 180 454 392 55

o} 7] B FYAAe Hlgel A7) sAEe]
Aetpz FPAzAM e st 28 59
o] o 27 olgeE FrhsmE ARl Ak A
o= g,

4.2 E

R 7&%7)F KIMS 302 A3 wile]] #o]X

2



PRIEEFT7E B4 Wl Hola

239 o] 97t 924 I SKH 55 U=
Wjels] Hlolx A7t g FHHRo} oF 2.0t
+4 IEE7; KIMS 308 AH3E F3¢) 97t &
Z4 377 SKH 552 Alxd FRe Aol
v|AIBRL 75t 28-S sl whEEEe] vAMsk o
s EEHo] 9lsict. ol ¢lEle} Y 1&w=T}
KIMS 30& AR-EE ol 2ol S8 34 o
7357} ol WmpEA o] 53l B $o| ¥
Aoz =

HAlel =2

L C LS e DAL TR
Ao Q7] A9 NFTAE)R) 2o =
e

Zh g 339 7 4 71AH 54 371
Haes

1. J. R. Davis: ASM Specialty Handbook, Tool Materials,
ASM, Metals Park, Ohio (1995) 21.

2. E. Klar: Metals Handbook, 9th Ed., Vol. 7, ASM, Met-
als Park, Ohio (1984) 784.

3. L. Westin and H. Wisell: Scandinavian J. of Metallurgy,
25(1996) 41.

4. Jinyang Industry: Catalogue of Jinyang Powder High
Speed Steel, Dacgue (1999) 1; K153 : AoF £41
ST 277, AT (1999) 1.

6.S. H. Lee, J. S. Bae, T. S. Lim, S. H. Hong, Y. J. Kim
and P. W. Shin: J. Korean Inst. of Metals and Materials,
37 (1999) 1475 (Korean).

7.S. H. Hong, Y. J. Kim and J. S. Bae: J. Korean Powder
Metall. Inst., 7 (2000) 78 (Korean).

8.Y.J.Kim, J. S. Bae, S. H. Hong, H. S. Chung and J. W.
Han: J. Korean Inst. of Metals and Materials, 37 (1999)
1081 (Korean).

Vol. 14, No. 6, 2007



