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Study on Surface Modification of GCr15 Bearing Steel by Plasma Immersion lon Implantation and
Deposition
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(Harbin Institute of Technology, State key Laboratory of Advanced Welding Production & technology, Harbin, 150001 China)

Abstract: In this paper, TiN and TiC thin films were synthesized on GCrl5 bearing steel substrates by plasma immersion ion

implantation and deposition(PIIID). After PIIID treatments, the as-deposited samples were evaluated by the microhardness and

tribological tests. The results show that the processing time, the pulse duration and the working gas can greatly effect the

mechanical properties of the samples. Consequently, according to the results of microhardness and wear tests, the best

parameters of PIIID process for enhancing the surface properties of GCr15 steel can be obtained.
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Table | Experimental data of the samples
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1 30 1 N,
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3 30 3 N,
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RN 20 g, BRA S 3 mmiygSiC, #AGCrls #h
AR, #5105 v/min, JiggE4E 3 mm, EiR
JoilEdg F P EITR 1375 F.

2

2.1

e 2 S A IR AT R AR 20 $% A
FERIIRZE K, FRIREREEN 0.1~0.2 RN, Heik
XEREER ) A ERE IR S5 SR T B2, B TR IR
FERIAS WG, BT IR S5 SR G SRR AR
SRWEL R W) AR BFSEH BAEE RV
SEERN R B CL IR FEAR R, #4080 Pl st A
B b SOk 2 ) AR ARG B Y 2 R e ISR 2
AUEH, %4 PUID ABL)S IRAERE EE#RA W2 i
I, SR TAREERAE R, HrhsE 5 Ak 8 Ay
T B IRk 50 %o

2
Table 2 Microhardness of the GCrl5 samples untreated

and treated by PIIID
Ve BAYRE R/ B ARE R/
45 kg - mm™ %
0 842.8 0
1 965.6 14.6%
2 1190.0 41.2%
3 1212.8 43.9%
4 1258.4 49.3%
5 1262.2 49.8%
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Fig.1 The friction curves of the samples with different

processing time
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Fig.2 The friction curves of the samples with different

pulse duration
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Fig3 The friction curves of the samples with different
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