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Influences of Ironing ratio on Mechanical Properties of Ni-Ti SMAs plate
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Abstract

Shape memory alloys (SMAS) are widely used in many
fields, especially for utilizing as a microactuator which has
compact sizes, rapidly response and high recovery force. In order
to fabricate microactuator from SMA, metal forming process is
very important. However, a very few of researches on forming of
SMA were published. The present study aims to study on the
ironing process which is a typical process for SMA and to
investigate the effects of such process on mechanical behaviors
and shape memory effects. The specimen is a Ti-Ni thin plate
which thickness and width of 0.25mm and 7.0mm, respectively.
The ironing die made of tungsten carbide with an approach angle
of 10 degree and die land of 1mm. The lubricants used in the
experiment are Sodium stearate soap and ISO cut 570 A. The
results show that the suitable specimens for ironing process need

heat-treatment at 600 °C for 1 hour in argon atmosphere



before ironing and the most effective reduction ratio are 9.2%,
13.7%, 15.8% and 18.6% with Ironing force at 786N, 1095N,
1245N and 1440N, respectively. The hardness testing shows that
the specimens have higher hardness at 368Hv, 406Hv, 424Hv
and 467Hv. Also, the roughness after testing by the higher
reduction ratio are 0.5723 ym , 0.6815 pm, 0.7979 pum and
0.1875 um. According to the tensile test in order to find
mechanical property of the material, it is indicated that shape
memory alloy have mechanical property and shape memory
property as well which we can study the differences of shape

memory effected the different ironing ratio.
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