Ci/ Al 3

Ci/ Al

Effect of Strain Rate on Mechanical Behavior of Ci/ Al Composites

) ( , 230027)
ZHOU Yuan—=in, XITA Yuan-ming (Department of Modern Mechanics.,
China University of Science and Technology, Hefei 230027, China)

0.001s=" 10005~ Ci/ Al

, G Al Weibull s W eibull Ci/Al
. Ci/Al ; H
: TB301 A : 10014381 (2000) 09-0003-04

Abstract: Tensile impact tests of C/ Al metal matrix composite were carried out by a self-designed
tensile impact apparatus. The stress/ strain curves of composites in strain rate range from 0.001s™ to
1300s™ were obtained. The experimental results indicate that the Ci/ Al composite is a rate-sensitive
material, namely the strength, failure strain and residual strength of composite all are depending on
strain rate. According to the statistical analysis and models, mechanical parameters for the
composites and their relationship with strain rate are obtained from experimental results. The
simulated stress/ strain curves from the model are in good agreement with the test data.
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Table 1 Mechanical parameters of Ci/ Al composites Fig.2 Effect of strain rate on mechanical
under different strain rate behavior of Ci/ Al composites
o/ 1| o/CPa | Es/CPa |&/% | B | i/ CPa | B2 | 00a/GPa
0.001 | 0.2035 137.13 1.26 |1.36| 0.466 |6.21| 0.571 1 1 Ci/
2 2
100 0.2241 137.48 | 1.38 [1.40| 0.515 |6.58| 0.678 Al ,
300 0.2341 137.37 | 1.50 (1.38| 0.571 |6.52| 0.786 ,
1000 | 0.2439 137.28 | 1.69 [1.36| 0.664 |6.26( 0.875 N R
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Fig. 3 Tensile fracture SEM of C¢/ Al composites

N-n

Cf/ Al

()
(6)

(7)

(8)

ol

(9)

Q)

4

2

Weibull

?

(8) ;

5

- "]} = B (E§ - Bn () (9)

Ee- o

Weibull
y=B [x-1n (V)] (10)

Weibull p

C/ Al Weibull

Ci/ Al
Weibull

Weibull

4
Ci/ Al

[l Ee/5)]

1.80
=)
1.30 | O
<>
08B0

0.30

-0.20
-0.90

Weibull

B B

. (9
0= EEexp|: -
. (12

Ci/ Al Weibull

Weibull

[11]

Weibull

Fa

Strain Rate

————  Stmulaied Civss

1000 /9
D00 e
100 1A

DoOT 1M

-0.70 -030 -030 -0.10 Q.10
In{ £¢)

4 Weibull Ci/ Al

Fig. 4 Weibull plots of C;/A1C om posites
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Fig. 5 The relationship between strain rate
and Weibull parameters
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