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Archwires
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of rectangular or round thin-wall NiTi tubes filled with polymers. Such wires have advantage
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The basic objective of simulations done in this year is to verify the stability of composite
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polymer stiffness for a given wall thickness. Another simulation has been carried out to
investigate the influence of the parameter A; that defines the end temperature of the
martensite-to-austenite phase transition in NiTi.
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should be pointed out that tree-point loading is more dangerous than pure bending caused
bymomommwammaﬂomeemhomeQmmebaameWeﬁm%cmmmWﬁbnm
the contact area causes instability.
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Figure 1: Three-point bend tests. The wall thickness of the wire is 35 um as the
E-modulus of the filling polymer varies through the set: 0 {hollow wire), 200 MPa,
and 2 GPa. The loading is performed by a rigid cylinder of 130 um radius.

Keywords: shape memory alloy, superelasticity, composite wire

L o P oy ey

hatkinf@eaecar de




Nanotechnology/Materials Science 2_1 12
Shape Memory Thin Film Technology

Modeling and Simulation

Fig. 2 shows the dependence of mechanical properties of the composite wire on the
parameter A;. The case where the thickness of the NiTi coating is equal 20 um and the
E-modulus of the filling plastic equals 400 MPa is presented. As it was expected, the
stress value of the superelastic plateau goes down, if A; increases. The simulation allows

us to estimate this rate quantitatively and to formulate demands on the fabrication of the Cooperation:
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Figure 2: Loading/unloading curves at T=37 °C.
The simulation was done using a thermomechanical shape memory alloys model that
contains a lot of parameters including E-modules for austenite and martensite as well as
temperature dependent initialisation stresses 0%y (T), %y (T), 0%a (T), O'ya (7). These
parameters were fitted using two tensile tests at two different temperatures (see Fig. 3).
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Figure 3: Fitting of the model parameters using

{ two stretch tests at two different temperatures.
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