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Development of Vibration Seat of a Wheelchair for

Preventing Ulcer
Tae—Gyun Kim

Department of Mechanical Systems and Naval Architecture Engineering
The Graduate School of Industry
Pukyong National University

Abstract

The number of people using wheel chairs is-increasing as the number
of the disabled is increasing.

It is known that the area with the intensive contact with the seat of
wheel chairs, the hip area of apersonis most likely to develope a ulcer.
This is caused by the contact pressure developed over a large area over
extended period of time (about two hours). Over this time, the capillary
vessels within the affected area become clogged and results the lowered
blood circulation in the muscles and thus, causes the tissues to develop
necrosis and finally " develops the symptoms of a ulcer. Prolonged
pressure, pressure transfer, friction, moisture, temperature, and interior
abrasion can cause-a ulcer.

Therefore, the developmentiof the vibration cushion seat for the wheel
chairs was started to preventpressure sores-from developing within the
people with paralysis in the lower half of their body and those with
frequent wheel chair use. The focus of the vibration seat is to lower
and disperse the biggest cause of pressure sore, the prolonged static
pressure and to transform the static pressure into dynamic pressure and
maintain the pressure status in dynamic pressure status.

Also, while conventional air cushions are designed to only disperse
the pressure, the vibration seat is designed to provide not only the
dispersion, but also, the acoustic vibration that stimulates skin and



causes the muscle tissue to heal, improved circulation, and improved
muscle strength through low frequency vibration.

In this paper, dispersion effectiveness was studied and compared with
various locations of transducers and the capacity of the transducers.
And it came to a conclusion that the optimal application is with the
auxiliary member, the spring inserted within a latex foam and
the transducers attached to the spring. This delivers the maximum
dispersion and proper dynamic pressure.
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Table 1 Specification of transducers

Kinds of
Transducer V4 V6 V7
Proyperties
1\&{81 Acouve Vp408 Acouve Vp616 Acouve Vt732
Rated output
[W]\ 3 5 10
Max output
(Wl 6 10 20
Impedance [2] 8 16 32
Weigh
clet 0.085 0.310 0.500
kgl
2= MM
— . R H]
f 2
— E = A

Fig. 4 Pressure measuring system
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b
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Fig. 5 Magnitude distribution of wheel chair seat at 50Hz
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Table 2 Maximum and average value of pressure

Case
1 2 3 4
Prassures
Max%\um [Pa] 2677.7 3822.5 2272.0 2399.5
Average\Pal 339.1 669.9 73 756.2

Table 3 Power and current of power supplier’ s
each type of transducers

Case
1 2 3 4
Properties
Cukeit [A] 0.29 1.12 0.8 0.47
Powerﬁ\]\ 3.48 13.44 9.6 5.64
Impedance [ 2] 32 4 8 16
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Table 4 Properties of test cushion

Case 5 Case 6 Case 7 Case 8 Case 9
Memory Latex
Foam Foam
) (thickness (thickness
Air Memory Latex 50mm) 35mm)
Cushion | Cushion Foam Foam + +
Material | (thickness | (thickness | (thickness Auxiliary Auxiliary
50mm) 50mm) 35mm) . )
Spring Spring
+ +
Transducer | Transducer

seat) S A3 7ol Caseb69) Case7: oo} FAAET Al A&

oA dwtA o7 9] 7}5 3 Memory Foam, Latex Foam< Fig. 63

o]l Hzxg FH o7 ALEst Ao|r},

Fig. 6 Auxiliary cushion
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Fig. 8 Measuring system with film
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Table 5 Maximum and fluctuation value of pressure

Pressure . Fluctuation pressure
Maximum mean pressure
Values
[kPal at 50 Hz[Pal

Casas

Case\g\ 13.87 63.19

Case 6 13.90 86.47

Case T 12.00 60.42

Case 8 9.15 77.31

Case 9 10.92 75.38

330 SRRl P 2 =LA S Al A S 2 1)
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Fig. 15 Variation of maximum mean pressure
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