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Abstract ; In order to explore the electrothermal properties of tubular film samples, a special device for e-
lectrothermal performance test experimental system is designed. The system through the external circuit
module to achieve sample surface temperature control, the use of multiple temperature recorder to obtain
the sample temperature change law with time, and infrared thermal imager to take the temperature change
image of the film. The mechanical structure is designed to achieve electrothermal performance testing of

samples with an outer diameter ¢ 3 -50 mm and a length of L 10 -400 mm, and the electrothermal
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properties of Sn0, : F tubular film samples with ¢ 7 mmxL 49 mm at input voltage changes of 14-21 V

are tested experimentally. The performance change of tubular film sample aging and electrothermal

cycling test can be evaluated, and the results show that the resistance change rate of Sn0, : F tubular thin

film samples is about 11.6% , and the thermal efficiency is about 0. 859x10™*W/(°C + mm®) during the

electrothermal test.
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Fig. 1 Overall design of the installation
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Fig. 2 Tubular thin film sample test bench local structure
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Fig. 3 Sample aging test curve at 20V
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Tablel Temperature and temperature changes recorded in

infrared images of tubular samples
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Fig. 4 Temperature —time curves of samples at 15V 17V
19V and 21V cycle voltages
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Table2 Maximum temperature under multiple voltage pulses

- HEE/°C

15V 17 V 19V 21V

1 341.9 413.2  486.4 539.4

2 340.6  409.5 488.3 541.5

3 341.8 420.9  492.4 537.9

4 345.4  418.4  488.7 542.4

5 335.4 418 487.3 537.6

6 341.5 419.1 489.4 535.4

7 335.7 418.4  486.6 543.4
WshfE(%) 2.93 2.73 1.22 1.48

K5 AR TR i

Fig. 5 Resistance changes
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Table3 h value under different voltage pulses

h

V()/V I/A (T,H_T() )/OC S/mm2 h/W . (OC . I'I'lIIl2 ) -l
14 1.93 329 0.762x107*
16 2.15 386 0.827x107*
wx7x49
18 2.34 438 0.892x107*
20  2.51 489 0.953x107*

x4 SEEMBRBRHEL

Table4 Heating efficiency of composite material h

g CPIEM Y e
(C + mm”)

ATO 2.292x107 [18] 2021

PDMS 0.825x10™ [22] 2013

CNTs/ATO 2.415%x107 [23] 2019

sPOD/MWCNT 0.0018 [24] 2015

FTO 0.859x10™* AITHE 2022
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Fig. 6 The temperature of the film changes with time at 14—

20 voltage
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