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Heat-Transfer Oriented Design and Evaluation of Myoelectric Upper Limb Prosthetic Socket
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Tomoki MITA, National Rehabilitation Center for Persons with Disabilities

Abstract: The current design and evaluation method of the prosthetic socket relies only on the mechanical characteristics. This
can reduce the pressure pain during the socket fitting process, but complains on the phantom limb pain triggered by
chilling or the heat damage from many traumatic amputees cannot be solved. These problems are related to heat transfer
and their physiological response, and little is reported on information and knowledge of the inner socket thermal
characteristic. In this paper, we report the experimental results of our pilot test on heat transfer of the donned upper limb
prosthetic socket. The test was conducted on a non-amputated subject donning a quasi transradial prosthetic socket. The
inner socket temperature, body surface temperature of the contrary arm without a socket, and body-center temperature are
measured with IC temperature sensor and infrared thermography. The temperature variation in relation to the donning time

is discussed.
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Fig.1 Quasi-transradial prosthetic socket

Fig.2 Instruments (Left: temperature sensor LM35. Right:
thermography Thermo Shot F30)
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Fig.3 Position of temperature sensors

Fig.4 Optical image of the measurement condition taken with
the thermography.
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Fig.5 Body surface temperature (right arm)
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Fig.6 Body surface temperature (left arm)
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Fig.7 Thermograhpy image (Before socket donning)
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Fig.8 Thermography image (10 minutes after donning)
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Fig.9 Thermography image (30 minutes after donning)
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Fig.10 Thermography image (after socket doffing)
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Fig.11 Difference of Body Surface Temperature and Body
Center Temperature (right arm, with socket)
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Fig.12 Difference of Body Surface Temperature and Body
Center Temperature (left arm, without socket)
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