365 M2
2006 49 A

FEARRXRFFR(TF M)
Journal of Jilin University (Engineering and Technology Edition)

Supplement 2
Sept. 2006

X EHES 1671 - 5497 (2006 ) Suppl. 2 —0001 - 05

Fo A e stnm 4 J@ L B S bRl gk
=R (R R b
AT s A LPE = 30

(EMHAFE HBBEETRER, K& 130022)

W EETEAENBELEEA M HMEREELEA RETHEREZERENE X,
FHRITIARATHRMNTENFEERRKELTA SR B NET RS, F5 bR R
A0 S KR K B 2 2 A A L K AR LR U A 4 e R K AR L, G AR X N B B S
XABUEEEFE, TEEREW, F 805 RKAE M A % 8 AR B 003 An T 3 Am , 2R 1K

A B o 2 AR 2k e 3 e T P

KR oMt EER MM EFE  HEREE, ERKER

FE 4925 . TB331 X ERFRIRAD . A

Calculation and prediction of critical elastic modulus of short

fiber-reinforced metal matrix composites

Jin Man, Jiang Zhong-hao, Lian Jian-she

(College of Materials Science and Engineering, Jilin University, Changchun 130022, China)

Abstract; Based on the theoretical model for the elastic modulus of short fiber-reinforced composite, the

critical elastic modulus of short fiber-reinforced metal matrix composites was proposed and an analytical

expression for the relationship between the critical elastic modulus and the critical aspect ratio of the fiber and

other material parameters was derived. The critical aspect ratio of the fiber is defined as the cross-point of the

tangent value of the inflexion and the asymptote of the maximum elastic modulus. The calculations reveale that

the critical aspect ratio of the fiber increased with increasing the elastic modulus of the fiber and decreased

with increasing the elastic modulus of the matrix and the volume fraction of the fiber.
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Fig. 1 Variation of the elastic modulus of the
composite with the length-diameter ratio of
the fiber for different fiber volume fractions
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Table 1 Material parameters and the simulated cons-

tant values of replacement function

M4 E/GPa E,/GPa f E,/GPa E, /GPa K
A 500 65 0.4 239 85.1 0.1841
B 350 75 0.2 130 84.7 0.1412

R 1 Bl or i 2 BB AR A F1 B HY
AR RSN £ 0T 15 BEIS B dls LU, 45 2R R ]
R R B, AR5 BeHHE s W) &, ikl 4
PR R AR i =30,

300~
+  Points calculated by theoretical model
250 —— Curve simulated by replacement function
: A
- 200
(-9
©
<150
B
100
S[\ i L i L " L " L " L i J
0 4 8 12 16 20 24
Y
B4 ERENSREGERBITEELER
Fig.4 Comparison of the calculated elastic modulus

of the composite by the analytical model with

that by using the replacement function
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Fig.5 Variation of the critical aspect ratio of the fiber s, with the E;, E_ and f
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