BAEBHARE F75% 59 5(2011)469-473

WA BEBEEEEZECRA LA —XTTA MR
AT L ZHAD Cr-Si & BH{EL YR ED S

= HEFESA WA 42 SRR W2
lﬁgﬁk%ﬁ%ﬁmfil%ﬂ Bt
2B K A L Ay T - B Tkt

J. Japan Inst. Metals, Vol. 75, No. 9 (2011), pp. 469-473
© 2011 The Japan Institute of Metals

Preparation of Chromium Silicide Intermetallic Compound Coatings
on Austenitic Stainless Steel by Pulsed Electric Current Sintering
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Cr-Si intermetallic compound coatings were coated on an austenitic stainless steel SUS310S substrate by pulsed electric
current sintering process to improve its wear and oxidation resistances. The coating was carried out for 0.6-10.8 ks at 1073-1323
K at a coating pressure of 60 MPa. As a result of pin-on—disk wear test, the wear property of the coatings was more excellent than
that of the substrate. The tensile strength of the coatings was 10-20 MPa. These coatings fractured at the interface between the
coatings and the substrate during tensile test. As a result of hot hardness test, the coatings showed higher hardness than the
substrate, even at high temperature. Hardness of the coatings fell gradually up to the transition temperature of 870 K and
decreased rapidly on further heating. As a result of oxidation—testing for 700 ks at 1123 K, the mass increase of the coatings after
oxidizing was less than that of the substrate. These results indicate that wear resistance and strength at elevated temperature
could be given to the substrate without deteriorating oxidation resistance.
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Fig. 1 Schematic illustration of die and punch used for PECS.
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Fig. 2 XRD pattern of Cr-Si coatings coated at 1073-1323 K
for 10.8 ks.
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Fig. 3 Effect of coating temperature on hardness and density
of Cr-Si coatings treated for 10.8 ks.
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Fig. 4 Wear track profile: (a) appearance of the wear track
and (b) a cross—sectional profile of the wear track of SUS310S
substrate and Cr-Si coatings treated at 1273 K for 10.8 ks.
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Fig. 5 Friction coefficient of Cr-Si coatings treated at 1273 K
for 10.8 ks and SUS310S substrate.
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Fig. 6 Cross—sectional microstructure of Cr-Si coatings/
SUS310S substrate coated at 1273 K for 10.8 ks.
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Fig. 7 SEI image and EDX line analysis of Cr-Si coatings/
SUS310S substrate coated at 1273 K for 10.8 ks.
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Fig. 8 Hot hardness of Cr-Si coatings treated at 1273 K for
10.8 ks and SUS310S substrate.
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Fig. 9 Oxidation characteristic of Cr=Si coatings treated at
1273 K for 10.8 ks and SUS310S substrate after oxidation—test-
ing at 1123 K for 700 ks.
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