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Preparation of ultrafine structured Ti/TiC nanocomposite powders

ZHENG Yi-feng, YAO Xun, LIANG Jia-miao, ZHANG De-liang

(The State Key Laboratory of Metal Matrix Composites, Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract: The ultrafine structured Ti powder and Ti/TiC nanocomposite powders were prepared by high-energy ball
milling and dehydrogenation of TiH, and carbon nanotube (CNT) powders. The influence of grain refinement and
reinforcement on the hardness of the powder particles was also studied. The results reveal that the grain size of the
powders reaches 10 nm after milling for 6 h and the CNTs are homogenously dispersed in the TiH, powders. In situ TiC
emerges after the as-milled powder was dehydrogenated at 650 C, and the ultimate grain size of the powder maintains
around 50 nm. The microhardness of Ti/TiC powder reaches 355.17 HV, which is much higher than pure Ti powder. And

the strengthening mechanism was briefly discussed.
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Fig.1 XRD patterns of TiH, powders, TiH,-6h powders and
TiHy/3%CNT-6h powders
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Fig.2 Morphologies of powders with different treatments: (a) Raw TiH, powder; (b) CNT; (c),(d) TiHy/3%CNT powders after

mixing 2 h; (e) TiH,-6h powders; (f) TiH,/3%CNT-6h powders

N5 T fREREE I f5 CNT 78 TiH, J0kz i 4
&L, 4 TiHy/3%CNT-6h Fy A WAL A EERE I 5
I BUR H P BSEYATSH AT I . B 3 il
TiH,/3%CNT-6h # A Fioki 1 1¥) BSE 1% . Elrh B A5t
MONRFIPEEENMoTE, WLUEH, 20t 6 h ik
JEJ5, CNT C4urEcs] TiH, HBkIN &5, H oAk
hFs) e L ERAE RN, BREEIE S IR R SR 4
/N, H CNT {ERRL A 385, A S5 24 R A4
S5H TUTIC BAMEPRIR, Tt BREERL 5 ok R T
it S A B o DA iff o 3 ook A PR B SR 2, o FLadk AT DSC
WA, i 4 s

MK 4 Ha T LIEH, 3 Rk K DSC e #R 47
LE P 3 =N BT PR AR 58 DR R 1) it S R T A
e ANESE R, WTRe N LA TiH, — TiH,
— Ti, 30 TiH, WA, J5is TiH, By 7E 630 CA
BB g, T TiH,-6h #3 F1 TiH,/3%CNT-6h

B3 TiHy/3%CNT-6h ¥ A MOk i BSE ]
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Fig4 DSC curves of TiH, powders, TiH,-6h powders and
TiHy/3%CNT-6h powders
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Fig.5 XRD patterns of powders dehydrogenation at 650 C
for 1 h
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Fig.6 Micro-hardness of the three powders after

dehydrogenation
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