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Effect of Sub-zero treatment and Carbide Spray Coating on the Wear
behaviour of Carburized steel
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Abstract
This study was performed in order to investigate
the wear behavior of NiCrMo steel with/without

sub-zero treatment and carbide coating. The JIS

SNCM 415 steel was carburized and a JIS
SNCM 439 steel was quenched and tempered to
45HRC. The WC/Co coating about 125um thick
was coated on surface of the two steels by the
high velocity oxy-fuel (HVOF) spray. The
experimental results indicate that microhardness
of the WC/Co coating were found to be
1025+£75HV. The wear testing was conducted
under 959N with 180 rpm at the type of
block-on-roller. From the results of 12hr wear
tests, the mass loss of sub-zero treatment SNCM
415 specimen was decreased from 0.05g to
0.025g. meanwhile, the mass loss of carbide
coated SNCM 415 specimen by the HVOF
spraying was decreased from 0.025g to 0.002g.
The mass loss of SNCM 439 specimen by the
HVOF was decreased from 0.045g to 0.002g.
Therefore, the HVOF spraying can improve the

surface hardness and wear resistance of steel.

Keywords: Carburized Steel, Subzero, carbide

spray coating, Wear
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Table 1 Chemical composition of specimens (wt%)

wt% C Si Mn P S Ni Cr Mo
SNCM 415 0.143 0.176 0.531 0.029 0.013 1.792 0.531 0.187
SNCM 439 0.421 0.273 0.768 0.029 0.015 1.823 0.758 0.153
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Fig. 12 The SEM micrographs of SNCM
415 after 12hr wear test (a) 415-N0O-6,

(b) 415-N1-6, (c) 415-N12-6, (d) 415-Y0-6
and (e) 415-Y12-6
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Fig. 13 The SEM micrographs of SNCM
439 after 12hr wear test (a) 439-NQT-6,
(b) 439-YQT-6

i) fkl]%ﬁ'ﬁ“‘ﬁﬂzéﬁﬂ’%ﬁﬁi% AN
BEeH o TR IEATISE ”'WNQJE“EE'J/%
H oo ggiﬁtl%p] WF’EI zlgﬂ?ﬂy; :B"I-‘] FIE|

T F~i[ﬂf FAFIRR PPy R
(&t "&liﬁifﬁln ° %ii%ﬁf* R E
&’E%pr’a’ﬁﬁ[‘ﬂ » BT E | PEEERE AR 3

(e)
Fig. 14 The SEM micrographs of SNCM
415 after 12hr wear test (a) 415-N0O-4,
(b) 415-N1-4, (c) 415-N12-4, (d )415-Y0-4
and (e) 415-Y12-4
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Fig. 15 The SEM micrographs of SNCM
439 after 12hr wear test (a) 439-NQT-4,
(b) 439-YQT-4
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