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Abstract: The paper deals with experimental stand for testihgctuators. Shape memory alloy has been onkeof t
possible tested actuators on this stand. Experaheggults gave recommendation for design of tleyaets with tested
actuators. This stand is also able to test dyngnaoigerties of actuators.

1 Introduction Conventional actuators is based on electromagnetic

Actuator is a device for conversion of any enemy tPrinciple and on the base of theory, the efficieimcgmall
mechanical work. The main aim is to use the actusith ~ dimensions (less than 10 mm) is lower than in higge
minimum losses and minimum size and low price. dimensions.

Mechatronics applications grooving up and thera is
need for actuators as base part of mechatronieragsffig.

1, fig. 2, fig. 3).

Also smaller miniature products need also smalle
actuators. Conventional actuators are sometimes 1
successful for using in this area, because of fificiency
and overall costs.

Figure 3 Machine with shape memo?y alloy actuator

This is the reason of using of unconventional aonsa
as shape memory alloys actuators, piezoelectriatars,
magnetostrictive alloy, electrostatic actuators . etc
Piezoelectric actuators uses the piezoelectricqrhenon
where the connected electric voltage is convedesdroke
or displacement of piezoelectric material. Magnteitctsve
materials need magnetic array for generation oferadt
stroke. Magnetostrictive alloy and piezoelectrituators
have fast response time (several nanoseconds or
\““\m\\“\_\\\\\\\\,\\\\\\\\\\\\\\\\\\&\\\\\‘ microseconds). Obtained strokes for these actuat@s
3 5 - 5 low (only about 0.1 percent).

Shape memory alloy needs thermal activation for

{ g\\\\\\\\\\\\\\\\\\
1

Figure 1 Machine with e ectromagnetic actuator generation of displacement. Displacement is about 5
percent from dimension of shape memory alloy achsat
/ AR Main disadvantage of shape memory alloys is vesw sl

reaction time (several seconds).

Shape memory alloy with acronym SMA is very
interesting material activated with temperaturengea It
, means that material has defined shape and aftenahe
Bristle : heating, it is deformed, but after cooling, it ret to

previous defined shape. This thermal activatiopaigsed
: i from internal structure transformation between erasite
Piezoactuator and austenite.

Shape memory alloy actuators are available in uario
forms as wire, roods, spring etc.

Shape memory alloy is available as two-way SMA,
which provides pull and contract force, but withadier
displacement in comparing with one-way SMA, which
provides only contract force and return to previposition

_ Bristle

Figure 2 Machine with piezoe ectric actuator
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has to be made with bias force from spring or #ofu lﬁC\
y

. = =
force (mass gravity etc.) [1-5]. ‘ = ] = '
Shape memory alloy needs bias mechanism fi _:, W
ensuring of properly function (fig. 4). There aevaral 7
ways of biasing as using of weight for generatibpul

force, using of spring and antagonistic arrangeroétwo  Figure 6 Crimping of the shape memory alloy actuators
shape memory alloy actuators for alternate usinbias

®
-

1
R

S
; 2

mechanism. Shape memory alloy can be activated using thereati
caused by passing electrical current. Activatiometi
[ Gravitation bias mechanism | depends on value of electrical current. Maximunugaif
Pulley electrical current is defined by actuator manufastu

SMA

Activation time is also affected by way of shapemmoey
///y;;h alloy application (attaching to other parts, thdrma
isolation, air flow, surround temperature etc.).
Weight
G

e there is only passive convection is used. But thera
forced ways of actuator cooling.

The shape memory alloy is frequently used in
automotive industry, aeronautics, medicine, maclyiate.

1 Deactivation time is longer than activation, beeaus

Current source

| Spring bias mechanism

SMA <~ 2 Testing stand for experimental
,,,,,;,h Spiing verification of shape memory alloy
actuators
Current Activation and deactivation of wire shape memory
source | 515 Y alloy causes the change of this length - strolas @ctive
stroke allows to lift any weight or active forceetid for
any application. Useful force is decreased withuiregl
| antagonistic bias mechanism bias force or bias weight.
SMA << SMA Experimental stand (fig. 7) has been developed for
experimental testing of the shape memory alloy.
Predefined bias weight is used for tested actuétoe. end
is fixed and connected to power supply. Second isnd
i (/ connected with tension rope to bias weight. Se@ntdlis
oo [ %o d also connected to power supply and control unisito
Current source Current source of second movable end is measured as actuatoes#go

additional weight can be added during the experinidre
aim is to obtain power characteristic of actuatiomeans
dependence of useful active force and stroke ofeaot.

There are more than twenty alloys of materials,cwhi  "Eng position is sensed via using of permanent ntagne
have shape memory effect. The most famous alloy id magnetically sensitive sensor.

Nitinol, which is as alloy from Nickel and Titanium
Thermal activation can be made with external hgatir Power supply Pulley

and cooling system. The most frequently used iarthe Magnet

activation with joule heating caused with electrimarent  |gign and pasition

. . . . . sensor
through the material. Cooling is with passive hee
exchange with surroundings or active cooling witty a
cooling systems. FLEXINOL

Figure 4 The SMA applying with biasforce[1, 2]

Bias
weight

Practical using of shape memory alloy meets wit SMA wire Pulley G
problem of attaching to mechanical parts. Actuatavire .!
00

form cannot be welded or soldering. There is aipibitg . . :
of using of crimp technology of attaching to thedesf ~ Figure 7 Experimental test stand for testing of shape memory

actuator (fig. 6). alloy

Apparatus allows to slowly change of supply eleetri
current. Stroke of actuator has the significanttdrgsis
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also occurs during the loading of actuator. Thisténesis Figure 10 shows experimental stand for testindnape
can be as problem in control process. memory alloy actuators.

Permanent magnet is used as reference point of
movable end point of shape memory alloy actuatedl H3  Conclusion

sensor has been used for sensing of the magnétoposi  Shape memory alloy is actuator, which is as thirewi
(fig. 8). and it is able to generate up to 5% stroke (froraral
length) under the loading. Output mechanical wet&ted

to its dimensions is much bigger than from others
conventional actuators. This type of actuator e good
corrosion resistance and biocompatibility. Thedeators
produces no noise, no dust and no electromagnetyg. a
All these properties give the great possibility for
application in many various application [4-27].
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