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Abstract: Fe-Cr-Si-B-C alloy coatings were fabricated on 45 medium carbon steel by combination of a
laser cladding and a mechanical vibration surface modification process. The microstructures, element
distributions, phase compositions and microhardnesses of the Fe-Cr-Si-B-C cladding coatings were in-
vestigated by the X-ray Diffraction (XRD), Scanning Electron Microscopy (SEM) , Energy Disperse
Spectroscopy (EDS) and the HVS-1000 hardness tester. The results show that the cladding coatings
are mainly composed of a-(Fe, Cr)solid solution, M;C;(M=Fe, Cr)carbide, Fe;B boride and a small
amount of Fey o Si;; compound. The microstructure of cladding coating interface transforms from a
plane crystal to a banded structure and a columnar crystal under the mechanical vibration condition,
and the grain refinement effect is the most obviousy when the amplitude is 0. 13 —0. 18 mm. Moreo-
ver, the enhanced phases in cladding coatings transform from the short rod to granular, lamellar and

banded structures with the increase of vibration frequency, and the distribution patterns change from

W B H3:2015-02-08 ;11T H#H :2015-03-31.
BEE£WH:HEARBFIEEEBTH (No. 61368003) 5 B B 3 T K 24 20 A il 2 56 4 % B3 H (No. 20140186)



%8l

XU E S5 HUR 2h il B O IE T Fe-Cr-Si-B-C IR Z M WA R A fES 2193

random distribution to dispersed and network distributions. Compared with the normal laser cladding

coating, more less pores and cracks exist in the cladding coating under mechanical vibration condition,

and the maximum microhardness increases by 13. 9%. These results mean that the microstructures

and distributions in the cladding coatings are influenced by a synergetic mechanism of amplitude and

frequency.

Key words: mechanical vibration; laser cladding; Fe-Cr-Si-B-C coating; composite coating; microstruc-

ture; interface distribution
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Fig. 6 Cross-section microstructures of laser cladding coating under different amplitude conditions
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Fig. 7 SEM of cross-section for laser cladding coating under different frequency conditions
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