©
2013 2015

SMA

Evaluation of Degradation Behavior of SMA Thin Wire Microactuater under Low
Hydrogen Concentration

TANAKA, Hiroshi

3,300,000

TiNi

NaOH
NaOH

The effect of hydrogen environment on strength and fatigue life of thin wires of
TiNi shape memory alloys were investigated. In all kinds of hydrogen environment, the fatigue life was
clearly shorter than that in air, but there is little difference in the fatigue life between those
hydrogen environments. A fatigue limit exists in air and in pure water but not in NaOHaq.
The time to failure of fatigue tests under high hydrogen concentration showed good agreement with those
of constant stress tests and SSRT at maximum stress below 300 MPa, while a large difference in the time
to failure could be seen at high maximum stress. For low hydrogen concentration, there was a large
difference in the time to failure of fatigue tests, constant stress tests and SSRT at any maximum stress.
Therefore, the life of TiNi thin wires under low maximum stress and strong hydrogen environment is
controlled by hydrogen embrittlement, but cyclic stress affects the life under other fatigue conditions.
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Fig. 1 Test in hydrogen environment.
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Fig. 2 Relationship between tensile strength and

charging time (J=127 mA/mm?).
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Fig. 3 Relationship between thickness of brittle layer
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Fig. 4 Relationship between tensile strength and
charging time.
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