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Abstract: WC-Ni cemented carbide surface was irradiated by high—intensity pulsed ion beam (HIPIB) to enhance its
wear resistance in this research. The microstructure, microhardness—depth profile and tribological properties of HIPIB ir-
radiated WC—Ni cemented carbide were investigated by using SEM, microhardness tester and block-on-ring wear tester,
respectively. The results show that HIPIB irradiation induces the surface remelting and ablation, and its microstructure is
significantly refined and densified. With increasing ion current density and shot number, the depth of the remelting layer
and hardening layer increase, friction coefficient and wear rate decrease. The depth of the remelting layer and hardening
layer for 300 A/cm” with 10 shots reaches 4 ym and 160 pm, and the friction coefficient and wear rate are reduced by
45% and 70% , respectively. The wear of the surface remelting layer on the irradiated samples is micro—abrasion, and the
wear of impact hardening zone on the subsurface layer involves micro—abrasion of Ni binder phase and subsequent pull-
out of WC grains; however, it is significantly suppressed by combined enhancements in the bonding force between WC
grains and Ni binder phase, and strengthening of binder phase itself by the hardened effect in the long range from stress

wave of HIPIB irradiation.
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Fig. 2 Microhardness—depth profiles of the original and HIPIB irradiated WC—Ni cemented carbide
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