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Abstract

Metal injection moulding technology (MIM) is widely used to fabricate
automotive parts, medical instrument, and jewelry, etc. MIM process can be used in the
production of complicated parts with high dimensional accuracy, and can reduce
scrap problem. However, the disadvantage of MIM parts is their porosity, which
reduces their wear resistance under different tribological conditions. In the present
investigation, the effects of porosities and sliding speeds on the wear behaviour of MIM
316L stainless steel (2% and 6% porosity by area) and wrought 316L were studied
under self-mating configuration using pin-on-disc apparatus. The dry sliding wear tests
were performed with a sliding speed range of 0.2-2.0 m/s and an apparent contact
pressure of 1 MPa. Worn surfaces and wear debris were analysed by means of scaning
electron microscope (SEM) and X-ray Diffractometer (XRD). For the given conditions,
the wear mechanism was dominated by delamination wear, i.e. subsurface crack
formation and propagation led to plate-like debris. In detail, wear behaviourin the
range of low speed (0.2-0.6 m/s) was controlled by adhesion, which decreased the
wear rate. On the other hand, the behaviour in the range of high speed (0.6-2.0 m/s)
was affected by thermal softening, which increased the wear rate and resulted in
abrasion mechanism. At 0.6 m/s sliding speed, the wear mechanism changed from the
adhesion-induced delamination wear to the abrasive induced-delamination. The study
on porosity effect of MIM 316L revealed that the wear rate of MIM 316L with porosity of
2% was lower than MIM 316L with porosity of 6% at sliding speed range of 0.6-2.0 m/s.
On the other hand, MIM 316L (2% and 6% porosity) exhibited the similar wear rate at
low sliding speed range of 0.2-0.6 m/s. Furthermore, wrought 316L showed a better
wear resistance than MIM 316L because of its homogeneous microstructure and higher

hardness.

Keywords : metal injection moulding (MIM), 316L stainless steel, wear, porosity, sliding

speed
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