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Measurement of the body surface temperature distribution variance
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while donning upper limb prosthetic socket
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Abstract: The upper limb prosthetic socket design and evaluation method based on the mechanical characteristics are
capable of providing a socket with low pressure pain and good force transmission. However, discomfort triggered by
chilling or perspiration are unsupported, and there is a compelling need for solution based on heat transfer and
thrmophysiological response for prosthetic sockets. In this paper, we report the basic experimental results of the variance in
the body surface temperature and prosthetic socket outer surface temperature while donning the upper limb prosthetic
socket. The test was conducted on a non-amputated subject donning a quasi transradial prosthetic socket. The surface
temperature variances are measured with 8 IC temperature sensors and infrared thermography, and the effect of the surface

temperature variations in relation to the donning time is discussed.
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Fig.1 Quasi-transradial prosthetic socket
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Fig.3 Thermography image after donning: Subject A, right arm
(Top-left: O[min.], Top-right: 10[min.], Bottom-left: 20[min.],
Bottom-right: 30[min.])

; 0[min]
u '.".!l.l : : ."J'.l ".I S.'-'.l S'.-l.:
" 10[min]
&
£
o R T
En - i
5o a8 T 5 Y|
g, 20[min]
L 1
' b
s . s agn : 375 5510
30[min]

Temoerature[*C1
Fig.4 Histogram of the socket’s outer-surface temperature in the
thermograph image from the beginning of the measurement up
to 30 minutes in 10-minutes interval. (subject A)
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Fig.5 Experimental result of the inner socket body surface
temperature variance of 3 subjects.
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Fig.6 Experimental result of the outer socket surface
temperature variance of 3 subjects.
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Fig.7 Experimental results of the out-of-socket body surface
temperature variance of 3 subjects.
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Fig.8 Body center temperature variance of 3 subjects.
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Fig.9 Rate of temperature distribution variance of 3 subjects.
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Fig.10 Statistics results comparing the rate of inner socket body
surface temperature distribution between time period.
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