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SiCs fiber

Single laser cladding layer

Effect picture
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Fig.1 Process flow chart of SiC#/Ti-6Al-4V composite prepared by LCLD

Cladding layer SiCs fiber
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Fig.2 Macroscopic morphology (a) and SEM image (b) of single-layer SiC«/Ti-6Al-4V composite
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Fig.3 SEM morphologies of interfacial reaction layer under different vacuum thermal exposure conditions: (a) 900 “C/0 h; (b) 900 ‘C/25 h;
(c) 900 C/49 h; (d) 900 ‘C/72 h; (e) 950 °C/0 h; (f) 950 °C/25 h; (g) 950 °C/49 h; (h) 950 C/72 h
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Fig.5 EDS element line scanning of interfacial reaction layer of
SiC#/Ti-6Al-4V composites before high temperature heat

exposure
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Fig.6 EDS element line scanning of interfacial reaction layer of

composites after 900 ‘C/72 h exposure
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Table 1 Thermodynamic basis of interfacial reaction and

interfacial reaction products!®

No. Reaction AG (1000 ky/kJ mol ™
1 Ti+SiC=Si+TiC -105.6
2 Ti+C=TiC -170.9
3 5Ti+3Si= TisSi3 -578.5
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Fig.7 TEM morphology and SAED pattern of the interfacial
reaction layer of SiC/Ti-6Al-4V composites
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Fig.8 Relationship between elastic modulus and thermal exposure time (a);

relationship between hardness and thermal exposure time (b)
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Interface Characteristics and Micromechanical Properties of Laser Cladding
SiCyTi-6Al-4V Composites

Han Zhenzhong *, Zhao Qi*, Ran Qingxuan*?, Han Rihong*?, Jiang Xiaojun'?, Qi Haibo?
(1. School of Materials Science and Engineering, Shijiazhuang Tiedao University, Shijiazhuang 050043, China)
(2. Hebei Key Laboratory of New Materials for Coordinated Development of Traffic Engineering and Environment,
Shijiazhuang 050043, China)

Abstract: Aiming at the problems of short reaction time and diffusion time during laser cladding preparation of SiC#Ti-6Al-4V
composites, the instrument interfacial properties and micromechanical properties of SiC/Ti-6Al-4V composites under different vacuum
thermal exposure conditions were studied. The thickness of the reaction layer, chemical composition at the interface and micromechanical
properties at different temperatures and time after vacuum thermal exposure were characterized by SEM, EDS, TEM and nanoindentation
instrument. It is found that the interfacial reaction between reinforcer, C coating and matrix occurs in the process of laser cladding
laminated composites, and the main interfacial reaction product is TiC. Short time vacuum thermal exposure increases the thickness of the
interfacial reaction layer and decreases the thickness of the C coating. With the extension of thermal exposure time, the growth of the
reaction layer conforms to a parabolic law. The kinetic parameters of the reaction are frequency factor ko=6.005x10° m s/, and activation
energy Q=143.13 kJ mol™. The hardness and elastic modulus of fiber, C coating, substrate and interfacial reaction layer do not change
obviously at 900 <TC for short-time vacuum thermal exposure, indicating that the material has good short-time thermal stability at 900 <C
and below.

Key words: TMCs; vacuum thermal exposure; interface characteristics; micromechanical properties
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