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Design and Experiment of an Assistive Device for
a Knee Joint of a Disabled Person Using an MR Damper
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(Hyeong Jin Jeon and Seul Jung)

Abstract: In this paper, an assistive device for a knee joint to help a disabled person to stand up by supporting power is
presented. The device is designed and controlled by using damping characteristics of the MR (Magneto-Rheological) damper.
The MR damper helps the person to sit slowly and safely. A DC motor supports muscle power in the case of standing motion.
Thus the device helps the disabled person to sit down and stand up. Through the experiments, it is feasible that an assistive
device can help the disabled person to standup according to the foot pressure change.
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Fig. 1. Assistive device.
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Fig. 3. Slider-crank structure.
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Fig. 4. Compression displacement of the MR damper.
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Fig. 6. Sensor.
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Fig. 8. Behavioral analysis device.



582

e
L o e sl
Phasel ! Phasel ! Phase2
I I

Angle[rad)

Angle[rad)

o

T
5+

w

[y LI S D
1=

o

.

.

o

o

R [
R I B
— ] =

1

Angle(rad)

o0 05 1 15 2 25 3 35 4 45 5
Time[sec]

99 o= FF.
Fig. 9. Standing motion behavior.

X}
&

2 OF

Ue T2 dolMe T o] A 4TAR U=
F7F o dojae FFo] HeEolty. F, Phase3 —
Phase2 — Phasel — Phase02] =02 FZ}o] dojdr) 1
2 10914 Phase3-2 At A7 A 7 JdEjelch
Phase2= 27| 913 FES F3|WA AE GO £
Al @t ol IFEH] Fo gFEo] FTleke Al W
%2 734314 vk Phasel2 FE#EHo] i) Fold
Sl wolA A I o] fgo] v} 2 ol
BA7Y SA8 53A e AEirE Ik 2 F A H
2 ZSAHA whiete] ghgo] Zo]EA FUh Phase02
ozt gk AJElE etk
3. QI|/M7| SEA e 2E EAM

FEREY 4% W3} dF = .
whde ZgAe] Fad wet 4x Wsrh 98] 271
o] FEHEY A% WslEs R FQ 847
st n#d Ziwe)l e tEe o] Rixske o9
ol Atk FTAHL TR AA| wisle] weba i st
7h ABRE S3Ee RE FA0X AYsiik dnhkee]
FHAME ol A= HEH dold FHE TR F o
AFEY % R Aol oe A M FFo=
LHr3ITH6, 7).

= T2 49AS Phase 0=Mode 0, Phase 1=Mode 2,
Phase 2=Mode 4, Phase 3=Mode 6°.2 723}l Mode 0
2 a3d 0, <¢, FEFE 0,>¢ FRF> VY o

rir
i

Ir
it o

>

MO - 22 - AIABSE ==2X M 16 &, Ml 6 = 2010. 6

o...
sl W] & @

Phase0 : Phasel : Phase2 !

Angle[rad]

=
=)
m
m

Angle(rad]

R Pl | S8
o

[T B I
s
5]
]

Angle[rad)

1
T

I+ | —Right Rear
b

Time[sec]

a9 10. = 2

Fig. 10. Sitting motion behavior.
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