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Abstract: TiCy»/ ZA43 composite was fabricated by XD and stirring—casting techniques. The mi-
crostructure was investigated, and the coefficient of thermal expansion (CTE) of TiCe/ ZA43 com—
posite was measured in the range of 50 250 with a dilatometer. Theoretical models were em—
ployed to calculate the CTE of TiCs/ZA43 in the same temperature range. T he influence factors on
thermal expansion property were analyzed. It is shown that TiC particles can improve microstruc—
ture and thermal expansion property of ZA 43 alloy, and the CTE of the composites decreases with
the increase of particle volume fraction. T he theoretically calculated CT Es are very close to the ex—
perimental values. Interfacial thermal stress of TiCy/ZA43 increases rapidly with temperature and
slightly with TiC particles content increasing. The influence of thermal stress on CT Es depends on

temperature range.
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Fig- 1 SEM morphology of TiC in AI-TiC preform
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Fig-2  Microstructure of TiCp/ ZA43 composite
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Fig.3 Variation of thermal expansion

coefficient in TiCp/ ZA43 composites
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Table 2 Thermal stress at the interface between 7A43
TiC, and matrix in TiC,/ZA43 composite (MPa) (2) TiCo 7A43
! 1.5% 3.5% 6% > Kerner Turner
50 20. 704 20. 622 20. 358 ,
100 64. 662 64. 408 63.352
150 109. 845 109. 412 107. 974 (3) TiCv/ZA43
200 162. 565 161. 924 159.797 P
250 227.780 226. 902 223.921 . TiC
(4 ,
2 s ’
2 2
, TiC ,
2
3 7ZA 43 [1] A B Pandey, RS Mishra, Y R Mahajan. Effect of isothermal
heat treatment on the creep behavior of an AI-TiC, com posite
[J] . Materials Science and Engineering, 1996, A206: 270-278.
3 7A43 (MPa) ¥ [ 2] LiuJinshui, Xiao Hanning, Shu Zhen, Xie Xianqing. Fabrication
Table 3 Yield strength of ZA43 alloy ( M Pa) and tensile properties at elevated temperature of TiC particulate
reinforced ZA43 composite [ J]] . Scandinavian Journal of Metal-
r/ 50 100 150 200 250 lurgy, 1998, 27 (5): 214-217.
002 278 210 164 128 97 [3] X CTong and H S Fang. AI-TiC Composites in situ-processed
by ingot metallurgy and rapid solidification technology [J] .
M etallurgical and Materials Transactions. 1998, 29A: 875-
2 3, T< 200 ,
902.
0 ZA43 [ 4] : L
o2, RIS . 1995, 4 70-76.
[5] . - [M] . : ,
1995: 58.
’ ’ [ 6] . CTi AlZn
[jn . , 1993, 11A: 487-491.
AL [ 7] DK Balch, T J Fitzgerald. Thermal expansion of metals rein—
X= L AT ( 6) forced with ceramic particles and microcellular foams [J] . Met—
allurgical and Materials Transactions, 1996, 27A: 3700-3717.
[8] . TiC/ZA43 [ D],
) , 1999.
[ 9] [M]. : , 1995:
79.
T=200 37
| 10] N H Macminllan. The influence of Poisson’s ratio on Hertzian
0 ZA43 esses ~ :
contact stresses [J] . JMat ScilLet, 1989, 8 (3): 340-342.
ov.2 TiC [11]  Rajendra U Vaidya, Chairla K K. Thermal Expansion of Metal
, , Matrix Com posites [J] . Composites Science and T echnology,
1994, 50 (1): 13-22.
2
. (6) AL )

(1) TiC, ZA 43

(9686)
2000-06-12
(19729, . \

B

(200030), E-mail: xiexqsh@ 263. net




