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MECHANICAL CHARACTERIZATION OF THE INTERFACE BETWEEN 

A SHAPE MEMORY ALLOY FIBER AND A RESIN EPOXY MATRIX 

F. T H I E  B A UD, B. G A B R Y

and C. L E X C E L L E N T (BESANQON) 

The aim of this paper is to characterize the interface between a shape memory alloy wire 
(SMA) and a epoxy resin matrix. Here we present the effect of various surface treatments 
applied to SMA NiTi wires on the quality of the interface fiber /matrix. First, the use of the 
fiber pull-out test allows to separate the different treatments into two families: on the one 
hand, decohesion of the wire; on the other hand, rupture of the wire before debonding. The 
data given by the pull-out tests are not sufficient to differenciate the surface treatments which 
cause the breaking of the wire rather than the interfacial debonding of the fiber /matrix. In 
order to complete our research, a topographical study is carried out on different wires. It allows 
us to extract the parameters which characterize the vertical distribution of roughness and 
its morphology. The analysis of these experimental results leads to the choice of the surface 
treatment which will guarantee higher interfacial stresses. Among all the wires studied, we 
choose the prestrained wire. The quantitative aspect of this study allows us to know better the 
evolution of the different parameters of roughness, and thus to guide our research works to an 
optimal surface treatment of the wire. 
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NOTATIONS 

A� Austenite initial temperature at free stress state 

Al Austenite finał temperature at free stress state 
M. Martensite initial temperature at free stress state
MJ Martensite finał temperature at free stress state 
Fd debonding force measured during the pull-out test 
Fr fracture force of the wire 

r max shear stress induced by the debonding force 

Parameters for characterizing the amplitude property (amplitude parameters) 

SRa dispersion parameter defined as the arithmetic mean of the absolute values of the surface 
displacements above and below the mean piane within the sampling area 

Rtm maximum value of the summit to valley height in the sampling area 
Rpm lowest value of the valley in the sampling area 
















































