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Abstract: On the basis of the morphology of organism’s surface, bionic non-smooth coatings of wave
and plane-type on 45 steel were prepared by laser cladding. The abrasive wear test was carried out
with abrasion tester, and the wear scar was observed. The wear mechanism was analyzed. The results
show that the wear resistance of plane type coating is remarkably better than that of the wave type.
The criterion for designing and preparing a good wear-resistant coating is: geometric hardening rate
(GHR) was no less than 50%. The wear mechanism of wave-type coating is that the hardening belt’s
non-smooth surface and the impact of the grinding head function together. The wear mechanism of
flat-type coating is the combination of the wear mechanisms of the hardening belt’s non-smooth sur-
face and its non-smooth geometric surface morphology.
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Fig.1 Structure diagram of banded bionic non-smooth coating
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Fig. 2 Picture of bionic non-smooth wear-resistant

coating by laser cladding
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(a)wave-type; (b) plane-type
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Fig. 5 Wear loss of bionic non-smooth wear-resistant coating in a single wear test
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Table 1  Average wear loss of the sample in a
single wear test(mg)
L/mm Wave-type coating Plane-type coating
4.5 6.4 2.6
5.0 5.2 2.2
6.0 4.6 3.3
7.0 13.4 6.6
9.0 16.6 11.3
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Fig. 6 Diagram of banded bionic non-smooth coating’s worn surface (a)wave-type coating; (b) plane-type coating
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Fig.7 Cracks on the banded bionic non-smooth coating’s worn surface (L=4. 5mm)

(a)cracks around the large WC particles; (b)lateral abscission zone
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