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Fig.1 Metallographic Microstructure of TiC/Mo Composites:(a) 10%TiC/Mo; (b) 20%TiC/Mo; (c) 30%TiC/Mo
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Fig.2 Grain Size of TiC/Mo Composites

TeAIGe T TiCMo E A MEHI T3 dki R~F 5
TiC Z &KX RWEQR), FEE TiIC KEENEM, EE5
POREE 2 SRR S/ 5 39K . 10%TiC/Mo B &k
(R RCE RSN 12.4um; 2 TiC BINEA 20%0,
20%TiC/Mo & &M R S RT3 R SF A4 8.8um, IX 2 H
T8 A BURL A I\ 22 6F & SIS B e AR T HUAE S B0
BRSFIE N RT3 TiC S &t — B ng] 30 %0,
ok ROSTRE A B0, SRR AR R S [R]85 AR G
TiC FkiBA B3 KA ¢, I H AR TiC FORon & 5t
22 (Ti,Mo)C ¥t TiC/Mo £ &+ #8980



<2 Wity El@pRLS TR

E i

Kl 3 4 TiC/Mo B &M EHE SEM 3R . K]
1 10%TiC/Mo 5 20%TiC/Mo ] SEM 7= H AL 45
fiE, TiC 5ok 32 B S) AR e S Ak . (B2 20%TiC/Mo

ARSI, 2 TiC Pk R ~F Bk, X
T TiC Bk R A TEEETE IR SR . B TiC & 4k By
%, ik 3(c), K#4 TiC PkifmEAE—#E, TiC B

HAMPHRTALE TIC BT AHELT 10%TiCMo B M UTAER, i JAL R 45 £ SRR B T % -

L] -
- e 'Q.'- - if i bl’. : : .o > 4. i o
' e : < iy w\"‘ AN 1 - '
. ] ’ b - 4 E '-“'. ‘ ‘lq‘
. o ' () o ““.. ”
A Y 2 i . ~;‘-l~- ;
> ‘\\' .:‘ *® .‘ '/ s L ,:‘ “ = \;
- Z - ‘ 3 .A .
p ® . - e : i _‘.-_-"‘.‘, \,"‘ e B
: = & ) . i Py . . _— (Y V4 3 S

3 1850°CSPS J&i TiC/Mo & &AL SEM LA (a) 10%TiC/Mo; (b) 20%TiC/Mos; (c) 30%TiC/Mo

Fig.3 SEM Microstructural Evolution of TiC/Mo Composites after SPS at 1850°C: (a) 10%TiC/Mo; (b) 20%TiC/Mo; (¢) 30%TiC/Mo
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Fig.4 EDS analysis of 10%TiC/Mo composite material
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Fig.5 TiC/Mo chemical element migration and phase analysis of
10%TiC/Mo composite material : (a) Microstructure and EDS

analysis of transition zone; (b) XRD pattern
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Fig.6 Diffusion behavior of Mo and C elements in 10%TiC/Mo

composite materi
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Fig.7 10%TiC/Mo composite material high resolution topography at the interface between TiC and Mo: (a) overall morphology of (Ti,Mo)C; (b)

high-resolution morphology of composite material phase interface; (c) Mo fast inverse Fourier transform pattern; (d) TiC, Mo interface fast inverse

Fourier transform pattern; (e) TiC fast inverse Fourier transform pattern
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Table 1 Mass distribution of elements in transition region
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Fig.8 TiC/Mo composite material: (a) stress-strain curve; (b)

histogram of tensile strength and hardness test results
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Fig.9 Tensile fracture morphology of TiC/Mo composites: (a) 10%TiC/Mo; (b) 20%TiC/Mo; (c) 30%TiC/Mo
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Fig.10 Crack distribution and TiC cluster distribution near the fracture zone of the 30% TiC/Mo composite: (a) microcrack distribution; (b) TiC

clusters hindering crack propagation
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Fig.11 Schematic diagram of the strengthening mechanism of titanium carbide in TiC/Mo composites
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The effect of TiC content on the microstructure and mechanical properties of Mo-based
composites
Shan Yu!, Yuqi Wang!, Yao Huang!, Hexin Zhang®, Chengzhi Zhao?
(1. Collage of materials science and chemical engineering, Harbin Engineering University, Harbin 150001, China)
(2. 2 School of Metallurgy and Materials, Wenshan University, Wenshan, 663099, China)
Abstract:  This study investigates the influence of titanium carbide (TiC) content on the microstructure and mechanical properties of molybdenum
(Mo)-based composites, aiming to provide a scientific basis for the development of high-performance, heat-resistant molybdenum materials for
aerospace engines. TiC/Mo composites containing 10%, 20%, and 30% TiC were prepared using spark plasma sintering (SPS) technology. The
results indicate that the strengthening mechanisms of TiC/Mo composites are primarily attributed to intragranular particle strengthening and grain
boundary strengthening. At elevated temperatures, TiC diffuses into the Mo matrix, forming a transition zone of measurable width at the interface of
the two phases. XRD analysis confirms that this transition zone comprises (Ti, Mo)C. The crystal lattices of the TiC and Mo phases exhibit strong
bonding, which is further corroborated by atomic-scale observations. Tensile and hardness tests reveal that TiC/Mo composites with 10 wt% and 20
wt% TiC demonstrate superior mechanical properties. The fracture behavior of these composites is primarily governed by the propagation of
intergranular microcracks, which is influenced by the competition between intergranular and intragranular crack development. This study provides
critical insights into the coupling effects of intergranular and intragranular TiC particles on the mechanical performance of TiC/Mo composites.

Key words: TiC/Mo composites; spark plasma sintering; tensile properties; grain refinement strengthening; interfacial strengthening
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