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Analysis of Strengthening Mechanism of
Short Fiber Shape Memory Composites

Deuk Man An*, Young Ku Kim*, Su Sob Kim** Ik Min Park**,
Kyung-Mox Cho** and Il Dong Choi***

ABSTRACT

In this paper a mechanical model of short fiber type shape memory alloy fiber/Al matrix
composite was studied. A shape memory alloy fiber, after its shape is memorized and prestrained
in the martensic phase, can shrink to its original length upon heating to austenitic finish
temperature. Due to shape memory effect, there occurs compressive residual stresses in the
matrix. Residual stresses in matrix and fiber are calculated using Eshelby's equivalent inclusion
method. It is shown that the compressive residual stress g, increases with fiber volume fraction
or aspect ratio of fiber. We also predict the compressive residual stress quantitatively with the
veriation of cut-off angle of short fiber.
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Table 1. Mechanical properties of matrix and fiber

composite(1)
1100AI | TiNi fiber(Ti-50.2% at Ni)
matrix (Austenite phase)
Young's
modulus(Kgf/mm?) 7034 8359
Poission’s ratio 0.34 0.43
Yield strength(Kgf/mm?| 3.364 50.97

Table 2. Mechanical properties of matrix and fiber

composite(2)
AC4A | TiNi fiber(Ti~44% at Ni)
matrix (Austenite phase)
Young's
modulus(Kgf/mm® | 790 6292
Poission’s ratio 0.34 043
Yield strength(Kgf/mm®| 113 80

cut-off angle p=zf2
oo | Compositef1] /./'
] =
e
000 4 St
Uy
.

oz ~ \ —t— Gy
s T Oy

&
2

o\ s [ ﬂvn
\'\“— Oy

008 q T T T $
4 [} 92 93 04

Fiber Vehama Fraction, [

8
/
/

Average Matrix Stress Noamalzed
by Young's Moddus of Matrix

Fig. 9. Variation of normalized average stress in
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