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Effects of Knee Joint Angle Change on Pressure Gradient
Distribution and Skin Deformation

FANG Qi, SUN Guangwu, CHEN Yu”
(School of Textiles and Fashion, Shanghai University of Engineering Sciences, Shanghai 201600, China)

Abstract: In order to study the effect of knee joint on the pressure gradient distribution and skin deformation of pressure
socks under different angles, the FlexiForce flexible film sensor was used to measure the pressure distribution of four knee
joint angles of women wearing long tube pressure socks in standing and lying posture. Meanwhile, six circumference dimen-
sions of the legs without and without pressure socks were measured manually, and the shape variables of leg skin were
obtained by using the equivalent perimeter calculation formula. The results showed that: in standing or lying down posture
the pressure gradient distribution changed with the change of knee joint angle. When the knee joint angle was the same, the
average pressure value of standing posture was greater than that of lying down posture. The skin shape variable of legs
increased from bottom to top, and the average skin shape variable of lying posture was greater than that of standing posture.

Key words: pressure socks, pressure measurement,knee joint angle change,pressure gradient distribution, skin defor-mation
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points of legs flexible sensor
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Tab.1 Original leg size data of experimental subject

o ST/ S
A cm /cm
AR f5e /N JE Ak (B ) 19.2 19.1
PRI S/ NBR UL AR Ak (C) 24.8 25.0
INRER AR (D) 32.7 32.7
BB Fm(E) 29.6 29.6
KEEHHFE(F) 42.0 42.9
FBRBRER (G) 47.7 49.3

1.4 ZIFHE

HRE TR A L5 R R , AR AL T3 37 5501 i
WA, BB & T MR o P, Seue 76 Il
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Fig.2 Kbnee joint angle in standing and lying flat position
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Tab.2 Effect of knee joint angle change on mean pressure distribution

SR ES e T A F ¥ F BFE
#111a] 195.618 3 65.206 2 533.402 0. 000
bRV il 22.032 856 0.026
Bt 217.651 859
#111] 213.192 3 71.064 2502.776 0. 000
-4 i 24.305 856 0.028
Bt 237.497 859
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Fig.3 Pressure distribution data of grade III pressure socks under different postures
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Fig.4 Pressure data of grade I and II pressure socks under different postures
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Tab.3 Effect of knee joint angle change on skin deformation
S isH % 5l A ¥ Iy F i ETE
ZH [H] 7.045 2.348 9.484 0.000
uhiay HAN 4.952 20 0.248
Bt 11.996 23
2 [a] 4.185 1.395 57.520 0.000
-5 AW 0.485 20 0.024
Bt 4.670 23
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Fig.5 Skin shape variation of grade III pressure socks in different postures
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Fig.6 Skin shape variation of grade I and II pressure socks under different postures
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