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Suggestion of Structural Analysis Model Using Auxiliary Rehabilitation Device
for a Patient of Spinal Curvature

R, #3538, 1 %,

d9E, A&, 92

(Jeong Il Bak, Ho Cheul Yoon, Heung Kou, Deuk Joon Yum, Dong Youn Sun, Young Chul Kim )

Abstract - The purpose of this study is to develop the auxiliary rehabilitation device for a patient of spinal curvature.
The adolescent diopathic scoliosis(AIS) must be treated by rehabilitation brace if Cobb angle is 20°~40°. The
rehabilitation brace is consist of 4 vest and 2 hinge parts(hinge and couple bar) that give a force to the ribs. But thin
and light hinge parts for young patient failed easily because of unusual movement of the upper body. We studied
optimum design and structural analysis of hinge parts when it distorted by tensile and bending force. The specimen of
hinge parts were tested to evaluate the failure strength. And we attached circuits with memory and sensor detecting
pressure and displacement to recoding stress in hinge parts. These data are used to alarm the patient to stop unusual

movement and understand the load history.

Key Words : Adolescent diopathic scoliosis(AIS), Rehabilitation brace, FEM analysis, Optimum design
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Fig. 1 The X-ray photo of adolescent diopathic
scoliosis on rehabilitate bracell]

HINGE
Louple bar

Fining screw

Fig. 3 Optimum design for hinge parts

F1g 4 The specxmen jig for tensile and bending
test (height - 60mm, speed : 3mm/min)

Fig. 5 Boundary condition in FEM model
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Fig. 6 The relationship load and displacement
in FEM and test result

Fig. 7 Von Mises stress distribution in FEM
result

(a) Failed area by shear stress

(b ) The specimen after test

Fig. 8 The failure around the screw hole
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