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A Study on Design and Characteristics of Linear
Magnetostrictive Actuator Using Terfenol-D
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ABSTRACT

Terfenol-D is one of magnetostrictive materials which have the property of converting the energy
in magnetic fields into mechanical movement and vice versa. We designed and fabricated a linear
magnetostrictive actuator using Terfenol-D. It has 25mm diameter and 100mm long. To grasp the
characteristics of it, a series of tests were performed in the range of 50Hz below. Induced-strain
actuation displacements of the actuator measured by test and predicted by magnetic analysis agreed
well. And blocked forces according to the input currents were estimated from the testing results.
Modelling method representing the exerting force of a linear magnetostrictive actuator was
confirmed through some testing results.

1. A & Terfenol-D& ©] &3 Ay A7|¥d FF71&

AA F et FxEL AF Aojd FH &3

Ha As ARE o8d T2 AT Aoq HAME FEIA V1A 54YA FE AF 9
e BATH L8 B A7s "agn 9o H(nduced-strain actuation displacement) R £
1 % Terfenol-D Mg = x}7]7<°}9] t&ﬁ}oﬂ wep FU(Blocked force)d) oFo] ujg Fosird
A7) AR WHEEL o)gstd 3L Y= zy) TEAMAE AF 25mm, F°]  100mm<
Wy A% Qzolth o Az aﬂlid =3 Terfenol-D FRE ol &3t HF A7|EY TF
o]& o]£3 7MY FEr9 HA B A} 7IE AA R AFAR;, o9 T1EHA 4L
FH ATE A 20d B¢ 02 @ £33 S HAEI] AMA S0HzolsHe] Fatg RN @
A77F HAH?. 285 Terfenol-D A9 sS4 L8 54 2d< FAAAG. dd4 AHA 5
2 o4 A/MY FH/E P22 AT Ao BE TV FE AfF dse A7 sl

o A& AFE 1980 Lo HFoz ArHS
om® 2 F o 10d T /Y, T FolA @
F7b RAgEm 9o A= wgry oA = 32 Usr] A 29 e
(Inchworm motor)ol Terfenol-DE o] &% &4 EFAS 2¥Hoz AUt

A7k AR, Terfenol-DE ol & & FZEY A
5 Aolol B3 AF7 A9 olfeixA gxm o1 2. Terfenol-DO] &2 54 2 FA
£ 4Aoln.

Jgs &€ &I A AU AR”E FF7
S AYANE Fa FAHsA, o] TF7)

- [Z

Terfenol-D&  378¢]  #<%(Terbium, Iron,
« A3 9. KAIST 7|4 283 utAla Dysprosium-D)22 74" F5¥Fo2 JEH|
o AW BTAAQTY FRATY




1AL

& AE & 200295 O|H2E

+ ThosDyorFern=,
2 EA-L Table 13}
1000~2000ppm4 a

2l 714,
t}. Terfenol-D¥
FEE 7HAH,

A7) % A7)
A

+H FE7F

m\i

o A&7t FAHA
=9 A];]M_Q_ 7}.;]
-20°CT150°CE "¢ Y1
TH Ager FAFHe A

Table 1 Physical Properties of Terfenol-D'

- Young's modulus 25735 GPa
Mechanical | - Compressive strength 700 Mpa
properties - Tensile strength 28 Mpa

- Sound speed 1640-1940 m/s
Electrical ~ Resistivity : 58 ¢ 2cm
properties - Curie temperature 380 °C

- Maximum strain : 100072000ppm
ls\ggﬁ?ii? - Strain estimated linear :
roperties 80071200ppm
prop - Energy density 14-25 kJ/ m’
Magneto | _ p) tive permeability : 3710
mechanical . .

. ~ Coupling factor : 0.75

properties
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Induced by Ferrite Permanent Magnet
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Fig. 7 Schematic Representation of the
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Fig. 8 Measuring Induced-Strain Actuation
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Fig. 14 Schematic Representation of
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Fig. 19 Blocked Force of the Actuator
According to the Current at DC
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