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Friction and Wear Behaviors of Gas Nitriding and Quenching Compound
Treatment of GCr15 Steels
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Abstract: Gas nitriding-quenching (N+Q) compound treatments on GCr15 steel were carried out and compared with single
processing of gas nitriding and quenching. The phases, microstructures, and the dry sliding friction properties of samples were
studied. By single gas nitriding at 530 °C for 9 h, the compound layer was composed of & phase with a thickness of about
40 pm. However, the nitride of € phase in the compound layer were completely decomposed in N+Q compound treatment,
which promoted N element to diffuse into the matrix, and the thickness of the diffusion region was about 900 pum. Compared
with the single quenching hardness of GCrl15 steel, the hardness of diffusion region was improved about 200 HV, ;, because of
soluble N element. However, the surface hardness dropped down, due to the porosity resulting from the decomposition of
nitrides. Furthermore, under the loads of 20 N and 100 N, the dry reciprocating sliding frictions were carried out respectively.
The results show that the friction co-efficients (COF) of both single gas nitriding and N+Q compound processing are lower
than that of single quenching treatment. The wear resistances of N+Q compound treatment samples are improved, compared
with nitriding and quenching samples at a load of 20 N, and decreases at a load of 100 N due to the surface porosity during
initial steps. However, after the initial steps, the anti-wear ability of N+Q compound treatment samples increases again.
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Table 1  Chemical compositions of the materials  (w/%)

Element C Si Mn S
Content 0.99 0.20 0.34 0.002
Element Cr Ni Cu Mo
Content 1.32 0.039 0.034 0.007 1
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Fig.4 Variation of microhardness as a function of the depth from the surface
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