F4a41%5 F1H
2020 £ 2 H

Vol. 41, No. 1

MRST R SN R B BRI R N1 5 MR February, 2020

X E RS .0253-4339(2020) 01-0161-06
doi: 10. 3969/j. issn. 0253—4339. 2020. 01. 161

\ a E3 =4 A 711 23
MRS RER/NRERAMER N ESHTUAR
sk 1 El EHE RE
(REBIKRE REHRABAESRLEE XiE 300134)

OE OARCLUNRIERSEXTS 5T T B AN R R 20 $ad A2 b $ Pk K 12 S 800 AR A HE T IR MoK /25 K 2
RUSZIRRLAE . G55 TR IMBGIRE (37 ~47 C) ', 2 R ZUN I 7 AR R 2R T R 2R 1, SR A e 5 3 P A0 G, ELIRE 5 TR 1 7
TR T /IS TR L AR 5 2 AL Nl (37~ 45 °C ) , ZHEUE K RS B B, S 90 28 B30 B 3R 10 o T 2 12 48 Bt
TR TS SRR B K, S /K T SR B ) i TR X LAY 52,45 C i AR BOUT IR 2R T 9%, 7 45
~47 C, FREAEBUETRET 5. 4% , LB LS Z HIB,
KR ERRAZ M W R EKR

FES3ES . TB6171; Q613; R318.01 XERARIRED . A

Study on Changes of Thermophysical Properties and Mechanical Parameters of
Rat Skin during Heating Process
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Abstract Current research on the properties of skin is far from perfect. This poses certain difficulties for hyperthermia and related clinical
research. Rats were used as experimental subjects to study the changes of thermophysical properties and mechanical parameters during
heating and the influence of temperature and moisture was discussed. The results suggested that the stress and strain curves of the skin tis-
sue were approximately linear during heating (37-47 °C). The elastic modulus was related to the temperature and decreased gradually
when the temperature increased. As the temperature increased, Poisson’s ratio for the tissue changed similarly. In addition, during the ini-
tial stage of heating (37-45 °C ), the water content of the tissue was not significantly reduced. The thermal conductivity increased very
slowly with the increasing temperature and remained almost unchanged. However, as the temperature and time increased, the tissue began
to lose water. The effect of the water content on the thermal conductivity was higher than the effect of the temperature. When the tempera-
ture reached 45 °C, the thermal conductivity began to drop sharply; from 45 °C to 47 °C, the thermal conductivity value decreased by
5.4% and the specific heat capacity changed similarly.
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Fig.1 Principle of the constant temperature heating system
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Fig.2 Stress-strain relationship of rat skin tissue at

different temperatures
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Fig.3 Elastic modulus and Poisson’s ratio of rat skin

at different temperatures
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Fig.4 Termal conductivity and specific heat capacity of

rat skin tissue at different temperatures
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