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Effect of interface bonding strength on the recovery force of SMA reinfornced
polymer matrix smart composites
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ABSTRACT

The effect of interface bonding strength on the recovery force of SMA wire reinforced polymer matrix
composites was investigated by pullout test. Firstly, the recovery forces and transformation temperatures of
various presirained SMA wires were measured and 5% prestrained SMA wires were prepared for the
reinforcements of composites. EPDM incorporated with 20voi% silicon carbide particles(SiCp) of 6, 12, 60
m size were used as matrix. Pullout test results showed that the interface bonding strength increased when the
SiCp size decreased due to the increase of elastic modulus of matrix. Cyclic test of composites was performed
through control of DC current at the constant displacement mode. The abrupt decrease of recovery force
during cycle test at high current was occurred by thermal degradation of matrix. This was in good agreement
with temperature related in the thermal degradation of matrix. The hysteresis of recovery force with respect to
the temperature was compared between wire and composite and the hysterisis of composites was smaller than

the wire due to less thermal conduction.
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SMA : Shape Memory Alloy
EPDM : Ethylene-Propylene Diene Monomer
DC : Direct Current
SAM : Self-accommodating Martensite
POM : Preferentially Oriented Martensite
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Fig. 1 Experimental set-up for the recovery force
measurement of wire and composite
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Table 1. Physical properties of EPDM matrix and SMA
reinforcement.

Young’s . ] i
Materials Modulus Izz;}t)y P Olllist?: s
(Gpa)

EPDM 0.007 0.86 03
SiCp 400 3.02 0.188
SMA

(Martensite) 83 6.5
SMA
(Austenite) | 20! 6.5
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Fig. 2. Specimen shape for
(Rx}=25mmx15mm) and (b)
(LxWxt=100mmx20mmx1.5mm).

(a) pull-out test
smart  composite
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14 Interfacial debonding strength
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Fig. 4. Results of pull-out tests in various EPDM matrix.
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Fig. 5 Comparison of hysterisis curves of SMA
reinforced composite and SMA wire
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