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Table 1 Chemical composition of alloys (w/%)
Composite
Alloy
Co Be Cu Other
CuCozBe 2.2 0.5 <96.8 <0.5

% 2 CrsCo-NiCr B4
Table 2 Cr3C,-NiCr coating material

Code Name Composite, w/%

KF-70 Cr3C,-NiCr 70Cr3C,, 30NiCr
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Table 3 NiAl (coating) material

Code Name Composite, /%

KF-2 Ni coated Al 80Ni, 20Al
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Fig.1 DTA analysis of Ni/Al composite powders
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Fig.2 SEM image for the outer surface and cross section of
the composite coating made of Cr3C,-NiCr/NiAl:
(a) micro-morphology about the outer surface,
(b) micro-morphology about Flat particles in the
composite coating, (c) micro-morphology about
cross section of the composite coating, and (d) micro-
morphology about interphase from NiAl coating to

Cr3C,-NiCr coating
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Fig.3 EDS analysis of zone A, B, C in Fig.3a for CrzC,-NiCr/

NiAl composite coating
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Fig.4 SEM image and EDS line scan of element Cu, Al, Ni, and

Cr for CrsC,-NiCr/NiAl composite coating composition
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Fig.5 XRD pattern of CrzC,-NiCr powder
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Fig.6 XRD patterns of coating surface and burnish to different depth of coating: (a) coating surface,
(b) 0.4 mm, (c) 0.3 mm, (d) 0.2 mm, (e) 0.15 mm, and (f) 0.05 mm
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Fig.7 XRD pattern of composite coating under the condition
of 500 ‘C thermal shock at 255 cycles
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Study on Formation Mechanism about the Cr3;C,-NiCr/NiAl
Coating of CuCo,Be Alloy by Plasma Spraying

Li Hui'?, Cheng Xiaonong®, Xie Chunsheng?, Jiao Lei'
(1. Jiangsu Province Key Laboratory of Tribology, Jiangsu University, Zhenjiang 212013, China)
(2. Provincial Key Laboratory of Advanced Welding Technology, Jiangsu University of Science and Technology, Zhenjiang 212003, China)

Abstract: CrzC,-NiCr/NiAl coating on the CuCo,Be alloy was prepared by plasma spraying. The formation mechanism, phase composition
in the Cr3C,-NiCr/NiAl coating and the phase characteristics were analyzed by DTA, XRD, SEM, EDS etc. The DTA analysis shows that in
thermal spray process, NiAls, NiAls, NiAl phase may be generated for the exothermic reaction. SEM, EDS analysis results showed that the
coating displays an obviously layered structure and nickel-aluminum compounds exhibit a angular. XRD analysis shows that the
compounds of the coating conformed exhibit different changes and types in the different forming stages and time. The phase formation at
the interface and the distribution of elements were investigated by XRD, EDS, it is shown that a certain element diffusion appears in the
boundary, So the interface has the micro-metallurgical bonding.

Key words: plasma spraying; Cr3C,-NiCr/NiAl coating; phase; formation mechanism; interfacial diffusion
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