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A novel SMA-based experimental system for applying

a rectangular stress pulse at the sub-ms time scale
The seminar will be given in Hebrew
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One of the major challenges in experimental techniques for studying the dynamic response of
materials is the ability to control the stress state within the tested sample. In particular, existing
methods for high strain rate experiments lack the ability to apply load-controlled conditions. In this
work we present the design, development and testing of a novel experimental system that generates
stress-controlled pulses with an approximately rectangular shape and durations in the ms time scale.
The system's operating principles are based on experience gained from recent projects related to ultra-
fast actuation of shape memory alloy (SMA) wires subjected to electric pulses at the us-scale. Under
these conditions, it was shown that the stress in the SMA wires reaches a plateau after few hundreds
of us, and the amplitude of the stress can be controlled by adjusting the electric energy that actuates
the wire. The presented setup incorporates two antagonistic SMA NiTi wires; the first is used for
loading the tested sample and the second for releasing the load. The time delay between the actuation
of the two wires determines the duration of the stress pulse. The experimental system is mounted
under an optical microscope, allowing fast in-situ photography of the moving interfaces during the
stress pulse.
The first demonstration of this novel method involves studying the dynamics of individual twin
boundaries in a ferroic NiMnGa crystal. The temporary velocities of individual interfaces are
measured under different values of the applied stress, demonstrating the feasibility of a direct
mechanical measurement of the kinetic relation for twin boundary motion. Advantages, limitations
and future application of the new experimental method are discussed, indicating that this technique
has the potential to contribute significantly for studies of various mechanical and physical properties
that involve high strain rates.
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