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Development of non-powered assist suit capable of assistance along the operating
direction for elderly
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We developed a self-holding joint capable of switching the transmission
force passively in both directions, and developed an assistive suit that uses this joint.
Furthermore, by analyzing the effect of muscle force assistance based on a kinematic model, we
identified the appropriate design method for the elastic material and frame of the suit. Using the
actual equipment, we evaluated quantitatively the effect of muscle force assistance by using muscle
potentials when assisting in lifting, carrying, and other work activities. The evaluation results
showed that the use of the assistive suit resulted in lighter lifting and less muscle fatigue during

posture maintenance. Based on these results, we believe that a non-powered assistive suit with an

unconventional mechanism and advantages that enables muscular force assistance in the direction of
motion has been realized.



HAL Lockheed Martin HULC

Ekso
Bionics Ekso Vest

1)

2)
3)

3D Creator3 Pro PLA 70mm



m]
]

[N
[Nm




sin@

(VAZ+ B2+ 24B cos — l))kAB .
= sin@

VA? + B2 + 2AB cos 0
F A B 6

14

—&—( 0 k0.6 130
—&—q 10 k0.6 130
~ —8— -10 k0.6 130
N | ===

X o 0 k1130
| a 0 k1150

=+ =a 0k0.3130
)

12

[Nm]

10

o

Supported torque T

10 60 110 160
Shoulder joint angle 6 [degree]

(TSND151)



AMP-151 4
50ms
(uVv-s)

579
0.057Nm 20Nm 3.5°



Study on exercise support mechanism with self-retainable joint mechanism
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