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Fig. 4 SEM images of Ni coated Diamond/Al composite and element mapping distribution: (a) SEM image; (b) Interface
bonding of composite; (c) Element mapping distribution of coating surface; (c1) C; (c2) Al; (c3) Ni; (c4) Si
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Fig. 5 SEM images of fracture surface of composites with different Fe based amorphous mass fractions: (a) 5%; (b) 10%;
(c) 15%; (d) 20%
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Fig. 6 SEM images of fracture surface of composite with different infiltration time: (a) 120 min; (b) 150 min; (c) 180 min;

(d) 210 min
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Fig. 9 Cross-section morphologies of Ni-Diamond/Al composite: (a) Pyramid crystal morphology; (b) Triangular prism

crystal morphology; (c) EDS analysis; (d) Primary crystal phase formation process
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Control of thermal conductivity of
Ni-Diamond/Al composite by doping Fe-based amorphous alloy

FANG Jun-xiao', CHEN Qing-jun', GAO Ji-wen’, CUI Xia', PENG Xin-yuan'

(1. School of Materials Science and Engineering, Nanchang Hangkong University, Nanchang 330063, China;
2. School of Civil Architecture, Nanchang Hangkong University, Nanchang 330063, China)

Abstract: The surface of diamond was modified by electroless plating Ni on the surface of diamond particles.
X-ray diffraction (XRD) was used to analyze the phase of Fe-based amorphous alloy. The characteristic
temperature point of Fe-based amorphous powder was measured by DSC. Scanning electron microscoper (SEM)
was used to observe the interface bonding and the micro morphology of the interface products. The material
elements were analyzed by EDS. The thermal diffusivity of the composite was measured by laser thermal
conductivity analyzer (LFA 447). The results show that, the in-situ self-exothermic heat during the crystal
transformation of Fe based amorphous alloy is fully utilized to improve the fluidity of Al liquid and enhance the
interface bonding of diamond/Al composite. After crystallization, the nucleation and growth of multi-component
crystals of Fe based amorphous alloy increase the interfacial thermal resistance of the composite and reduce the
thermal conductivity of diamond/Al composite. The introduction of Fe-based amorphous alloy improves the
thermal stability of diamond/Al composite, which increases by 10.3% in the test temperature range. Too much
Fe-based amorphous alloy or too long preparation time will lead to carbonization of diamond particles.

Key words: Fe based amorphous alloy; metallic matrix composite; microstructure; thermal conductivity
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