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Analysis of Heat Transfer Characteristics of Metal-Hydride Module
for the Actuation of a Rehabilitative System
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We suggested the novel actuator mechanism to apply to wearable assistive system for the improvement of
quality of life of the elderly or the people with disability using it. Characteristics of metal-hydride (MH) actuator
is investigated in the novel actuating concept. The hydrogen equilibrium pressure increases when hydrogen is
desorbed by heating a SMH alloys, whereas by cooling that alloys, the hydrogen equilibrium pressure decreases
and hydrogen is absorbed. However, there are too long times in heat transfer mechanism to apply the assistive
and rehabilitative device. In this study, 3 different SMH module were designed and characteristics of heat transfer

in each SMH module were investigated based on the heat simulation.
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Fig. 1. Concept of MH module. (a) line contact, (b)
face contact
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Fig. 2. MH module of line contact (Type 1), (a)
concept, (b) 3D model
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Fig. 3. 2-Holes MH module of line contact (Type 2),
(a) concept, (b) 3D model
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Fig. 4. 1-Hole MH module of line contact (Type 3),
(a) concept, (b) 3D model
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Table 1. Condition of temperature for heat transfer

simulation
Conditionl Condition2 Condition3
Heating 3550 | 3560 | 35— 70
temperature( C)
Cooling 50 —>35 | 60—>35 | 70— 35
temperature( C)
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Fig. 6. Result of heat transfer simulation of MH
module type 1
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Table 2. Result of heat transfer capability according to

the contact and hole condition

Heating time Cooling time

(sec.) (sec.)

Typel 18.3 18.6

30C~50C Type2 4.1 4.2
Type3 4.1 42

Typel 18.8 19.6
30C~60C Type2 43 4.5
Type3 43 45

Typel 19.1 20.0
30C~70C Type2 4.4 4.7
Type3 4.4 4.7
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