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Table 1 Chemical composition of amorphous alloy powder (/%)

Fe Cr Si B C Mo P S

87.403 2.471 6.808 2.349 0.785 0.076 0.007 0.004
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Fig.1 SEM morphologies (a, b) and particle size distribution (c)
of Feg7.4Cr25Sis.8B2.4Co.9 amorphous alloy powders:

(a) original powder and (b) cyclic cryogenic treated powder
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Fig.3 DSC analysis results of Fegr4Crz5SissB24Coge amorphous
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®2 ERARHEIZSY

Table 2 Preparation parameters of amorphous coating

Coating C1 C2
Gas pressure/MPa 1 1
Temperature/C 500 500
Spraying distance/mm 15 15
Speed of the s_g)ray 50 50
gun/mm s
Carrier gas type N2 N2
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Fig.4 Cross-sectional back scattering electron images of amorphous

alloy composite coating : (a) C1 and (b) C2
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Preparation, Microstructure and Friction properties
of Cold Sprayed Fe-based Amorphous Composite Coating

Li Xu™?, Wang Qiang™?, Mao Xuan™?, Niu Wenjuan', Wang Lu*, Li Nan'?, Han Peng"?
(1. College of Metallurgy Engineering, Xi’an University of Architecture and Technology, Xi’an 710055, China)
(2. Shaanxi Engineering Research Center of Metallurgical, Xi’an University of Architecture and Technology, Xi’an 710055, China)

Abstract: Fes7.4Cra5SissB2.4Cog amorphous alloy powder was pretreated by the liquid nitrogen-room temperature cyclic cryogenic
treatment method and the amorphous coating was prepared on the 6061 aluminum alloy substrate surface by adjusting the technological
parameters of cold spraying. The influence mechanism of cryogenic treatment on the deposition behavior of amorphous powder and the
microstructure of coating were studied. The frictional wear property of the amorphous coating was investigated by friction-wear test. The
results show that the thickness of coating prepared by original amorphous powder is only 6 um, and the amorphous particles are
discontinuously distributed on the surface of the substrate. Only the amorphous particles with smaller particle size can have effective
plastic deformation, but the crystallization rate is low during the deposition of the powder. The average thickness of the coating prepared
by cryogenic treated amorphous powder is 67 um, and the amorphous alloy particles in the coating are uniformly distributed. The
amorphous particles with larger particle size can also undergo effective plastic deformation, but the crystallization rate is higher during the
powder deposition. The main wear mechanism of 6061 aluminum alloy substrate in the process of friction and wear is adhesive wear and
fatigue wear, and the main wear mechanism of amorphous coating is abrasive wear. The wear mass loss of the amorphous coating prepared
by the original amorphous powder and the cyclic cryogenic treated powder is 15.7% and 11.8% of that of the 6061 aluminum alloy
substrate, respectively.

Key words: cold spray; cyclic cryogenic treatment; amorphous coating; crystallization rate; frictional wear property
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