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Abstract: Ternary layered Ti;SiC, ceramic is a new kind of ceramic material, which has the characteristics of low density
and high melting point. As reinforcement phase, it can obviously improve the mechanical properties and friction and wear
properties of Ti;SiC,/Cu composites. However, the decomposition of Ti;SiC, in the sintering process results in the change of
microstructure and properties of the composites. In order to suppress the decomposition of Ti;SiC, and improve the
properties of composite materials, the surface of Ti;SiC, particles was modified by multi-arc ion plating Ti, and the
composite materials with excellent interface properties and undecomposed Ti;SiC, particles were prepared. The
decomposition of Ti;SiC, in composites and the inhibition mechanism of Ti element on its decomposition were studied, and
the microstructure evolution of composites with different contents of Ti;SiC, was analyzed. The results show that the
deposition of Ti element on the surface of Ti;SiC, can effectively inhibit the decomposition of Ti;SiC, particles in the
sintering process of copper matrix composites.
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Fig.1 SEM images and XRD patterns of the original powder particles



412 FOUNDRY TECHNOLOGY

Vol.43 No.06
Jun. 2022

& 2 A TisSiC, AR 4 1) Ti,SiCy/Cu B & M £ SEM JE 5 Fil XRD
Fig.2 SEM images and XRD patterns of Ti;SiC,/Cu composites with different volume fraction of Ti;SiC,
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Fig.3 SEM images and EDS spectrum patterns of Ti;SiC,/Cu composites with 10% volume fraction of Ti;SiC,
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Fig.4 SEM images and EDS spectrum patterns of Ti;SiC,/Cu composites with 30% volume fraction of Ti;SiC,
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Fig.5 SEM images and EDS spectrum patterns of Ti;SiC,/Cu composites with 30% and 70% volume fraction of Ti;SiC,
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Fig.6 Decomposition mechanism of Ti;SiC, particles in the composites
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Fig.7 SEM images and EDS spectrum of Ti;SiC, particles coated by Ti
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Fig.8 SEM images and interfacial energy spectra of 10% and 30% composites modified by Ti element

B ARE T AR AE
3 i

1 3o % iR ) = 50 MAX AH B % Ti,SiC, #E4T
I 2N T8 Ti etk IRl oK ih & T A0 &
WA AR R . R &A1Y TiSiCy/Cu & 4 #
B A SCHE SBFIE T TiSIC, 765 G b RHK 43 i 3 42
5 Ti JTCE XS Ti;SiC, 43 fE M I pLEEL 2B AS [\ &
H Y TisSiCy/Cu A MBI L AL FRAE . WF 78 45 1
LR

(DTi;SiC/Cu & A M EHE TiSiC, FkL % i 45

A SR e A A AR R IR, Z 05 ST oot Kl i
1) LR N PTHL, Fe 28 TisSiC, Bk 4 TiC, 4
Ti;SiC, Fks & 8 2 if | Si 0 2 1 #6 i 5 7L 18]
R,

(2)il i Z NS 8% T 2R R 8% Ti U Ti,SiC,
WORL, SRR ARG 4 T2 54 SR 28 19 52 6 6 R
H Cu H4K 5 Ti;SiC, 3458 AH A AL, 833 % TisSiC,
FTRTEYE Ti A B, FEH LIRS Ti,SiC, Wik 2 7] 4
B Cu,Ti, A LI R TiSiC, 78 il 4 R v iy
oy 8



416+

FOUNDRY TECHNOLOGY

Vol.43 No.06
Jun. 2022

(1]

P9 Ti JLEXT TisSiC, Bk 7L & A3 B4 A vh 43 i i 10 i AL RS 35 14

Fig.9 Schematic diagram of inhibition mechanism of Ti element on decomposition of Ti;SiC, particles in composites
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