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Microstructure and Properties of TiC-Inconel 718 Metal Matrix
Composites Fabricated by Liquid Pressing Infiltration Process

Seungchan Cho*", Yeong-Hwan Lee*, Seongmin Ko*, Hyeonjae Park*, Donghyun Lee*,
Sangmin Shin*, liguk Jo**, Sang-Bok Lee*, Sang-Kwan Lee*’

ABSTRACT: Titanium carbide (TiC) reinforced Inconel 718 matrix composites were successfully fabricated by a novel
liquid pressing infiltration process. Microstructure and mechanical properties of the fabricated 55 vol% TiC-Inconel
718 composite are analyzed. The composite exhibits superior mechanical properties, such as hardness and compressive
strength as compared with Inconel 718. It is believed that Mo and Nb, which are alloying elements in the matrix,
diffuse and solidify into the TiC reinforcement, resulting in generation of core-rim structure with excellent interfacial
properties.
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Fig. 1. Microstructure of as-infiltrated TiC-Inconel 718 compos-
ites: (a) low magpnification and (b) high magnification
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Fig. 2. XRD patterns of TiC, Inconel 718, and TiC-Inconel 718

composites Table 1. Density and hardness of Inconel 718 and as-infiltrated
TiC-Inconel 718 composites

Properties Inconel 718 TiC-Inconel 718
Density (g/cm?) 8.19 6.34
Hardness (HRC) 32.5 51.2
(a) o0
800 -
=
£ 7004
g 600 -
§ 500
ot
@ 400
]
= 3004
g
& 200
. 100
Fig. 3. SEM-EDS mapping images of TiC-Inconel 718 composites
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Fig. 6. SEM image of TiC-Inconel 718 composites after nanoin-
dentation test
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