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= Shape memory alloys (SMA) have the ability to remember
a previous imprinted shape.

= Their advantageous properties make them interesting for
many applications.

= Especially if high workload, low weight, electromagnetic
compatibility or integration of functions is required.

= Potential applications of SMA are often limited by their
lifetime.

= Lifetime of SMA is affected by structural and functional
factors, including control and activation.

= The resistance is an indicator for functionality and fatigue of
SMA.

Proper activation is crucial for longtime operation of
SMA-based actuator systems. Therefore different
possibilities of activation need to be investigated.
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Valuation matrix for experimental factors

hange Cost of

Activation pattern 3,56
Wire diameter 5 2 5 3 5 3 3,89
Activation 4 4 5 4 5 5 3.78
frequency

Loading condition 4 4 2 4 4 4 3,56
Environmental 4 3 3 ’ 5 1 267
temperature

Sensor 0 0 3 1 5 1 1,44
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Valuation matrix for experimental factors

hange Cost of

Actlvatlon pattern 3 56
Wire diameter 5 2 5 3 5 3 3,89
Activation 4 4 5 4 5 5 3.78
frequency

Loading condition 4 4 2 4 4 4 3,56
Environmental 4 3 3 ’ 5 1 267
temperature

Sensor 0 0 3 1 5 1 1,44

Three factors were chosen regarding the highest ratings.
Investigations on activation patterns were considered more relevant
for activation strategies than loading conditions.
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3 types of activation patterns
3 different activation frequencies

NiTi-wires with 2 different diameters
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Activation strategies consist of different activation patterns and frequencies.

Activation pattern:

All patterns offer the same amount of electric energy
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Example of an activation cycle:
Wire diameter: 0,15mm
Activation pattern: Block (5V, 0,53A)
Activation frequency: long
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Experimental results
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Example of displacement and resistance over lifetime:
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Plausibility check:

Activation frequency Relative displacement Dlsplace.ment
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Impact of activation strategies on resistance increase
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Impact of activation strategies on relative displacement
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Pairwise comparison of lifetime and activation parameters
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Dependency of displacement reduction and resistance increase
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Already known coherences were confirmed (e.g.
dependency between resistance increase and
displacement reduction). Furthermore the
dependency of these parameters over lifetime was
proofed.

Activation strategies have a smaller impact on
SMA-actuator performance than structural and
geometrical factors (e.g. wire diameter).

The Activation model is insufficient and requires
further studies.

Further interactions between activation factors
and other structural factors (e.g. loading condition,
environmental temperature) need to be
investigated.

Additional series of experiments are needed to
confirm the determined lifetimes.
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