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The Effect of Cooling Rate of Heat Treatment on

Carbide Precipitation in SKH9 High-speed Steel
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Table 1.The chemical composition of SKH9 sample.

C Si Mn Ni Cr Mo V W Fe
wt%o 0894 | 0694 | 0.289 | 0.301 | 4.170 | 4.840 | 1.654 | 5.750 | 59.660
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Fig.1 Schematic diagram of heat treatment process.
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Fig.2 Experimental procedure.
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Fig.3 Metallographic of OM of specimen without H.T..
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Fig.4 Metallographic of OM (a)and(b)are by air cooling, (c)and(d)are by oil quenched, (e)and(f)are by water quenched.
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Fig.5 Metallographic of SEM(a)air cooling,(b)oil

guenched,(c)water quenched.
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Table 2 Average chemical composition of carbides presented in high-speed steel. ©

(Wt%) v Mo v Cr Fe
M:C 339+£39 | 238+26 3.8+£0.9 43+0.7 325+1.3
M:C 420+6.6 | 28.9+59 13.6+1.3 6.8+0.9 51+26
MC 199+6.7 127+33 | 49.2+52 42+20 3.1+18

Table 3.The result of EDS analysis.

(Wt%) C W Mo \% Cr Fe
a 4,73 9.36 10.32 59.09 6.18 9.98
b 1.15 4.95 3.24 1.39 3.86 83.12
c 7.38 6.24 7.16 70.65 4.46 4.10
d 3.17 30.27 20.96 3.63 2.90 39.08
e S.77 5.74 7.12 50.39 3.10 27.89
f 6.45 11.78 11.18 53.47 6.06 11.06

Table 4. The result of Rockwell hardness test.(HRC)

1st 2nd 3rd Avg
Air 715 72.3 72.1 72.0
Oil 71.2 72.0 72.1 71.8
Water | 72.5 2.4 72.5 72,5

I;IUK»CME 10.0kV 15.3mm x10.0k SE(M
Fig.7 Metallographic of SEM of water quenched

NUK-CME 10.0kV 15.3mm x5.00k YAGBSE
Fig.8 Metallographic of SEM of oil quenched

(a)SEM, (b)BSE
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