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Fig.1 Schematic diagram of sensor production process
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Fig.2 Schematic diagram of sensor experimental device
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Fig.3 Change of relative resistance of CNT/TPU
sensor with strain
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Fig.5 Sensor characterization
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Fig.6 CNT/TPU sensor sensing mechanism
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Fig.7 Aviation pneumatic valve step relative
displacement test: the relationship between
relative resistance and time
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Fig.8 Aviation pneumatic valve repeated step relative
displacement test: the relationship between
relative resistance and time

FAXS LA FE T A 15mm IR, 55— U Az A i A7 — B T e, 2
W] E AR, AR A B T G AR RS TR
TR A] A KA T i 2% FEHE , A5 A B AR TR
ZJEREENIA T 15mm, HBHASEARIR BP0 . 25 IS 2~4
U, 55— KBRS L BT AN ], 2458 — A X %
FEARZ G T BRI RS 1T A B AR IR 1 2 R TR K
B, iR il 25 il , o A SR IR RS | (i 154 ks
(1R R RH AR fb 2 T [ H 2 A5

9 M AEX LS g Smm 1Y FE A2 P, BRI ER
Bl Smm 48 117 T B L5 U HL BH % 357 06 1B I 22 B0 AT 43 0
0.77756.0.91367.0.74851 ,0.77953 . 1.02218, 5 YK HL, LA 1k
R A 0.84829, 7] LIE R BR T 26 5 Uz i T
MH, HoAr 4 R B - BB AR 22 AN K, 5 URAH X 22 fRL 0% 28 X6
{E 47 0.07073,0.06538 ,0.09978 ,0.06876 ,0.17389, 1fij H. A7 45
KA ASALIT, H BHAS AL R A RS R AR 1A B3R
A4k, TR AT LA R S A RS 11158 25 R B0 I 1) B 25 R
PIRIIE IR e er 2/ WL R W =K b o e 52 Gl ) a1 1
A — LRI AT, o TS TSI T B R R Al e

S SRR L RS Z I TR BRI S YRR
HUHERE R
3é§m

A AL s FH Al R T 2 i O g 3, AR A s 0



48 LIRAEE L P N

Sept. 25 2021 Vol. 32 No.09

1.2
—m— AR/R X F£5mm
|
1or 0.91367 1.02218
ARIR,=0.84829 "
0.8 0.77756m 0.74851 Q77953
n
[=
_06F \
x
S \
< o4t . %
b T b
‘!\’ [ ]
02} | "ae
r
or oyl
_02 1 1 1 1 L L L L
-20 0 20 40 60 80 100 120 140
t/s
9 MM=ASEEIIAEXMIRN SmmBVES IR

Fig.9 Repeatability test of relative displacement of 5mm
for aviation pneumatic valve
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Relative Displacement Monitoring of an Aviation Pneumatic Valve in Service

Lyu Wei', Zhao Ziping', Zhang Lu', Li Xingliang®, Lu Shaowei'
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2. AVIC Beijing Precision Engineering Institute Aircraft Industry, Beijing 100076, China

Abstract: Pneumatic valves are currently used in various industrial fields, but there are still few studies on
displacement monitoring of pneumatic valves. In order to understand the relative displacement change of an aviation
pneumatic valve in service, this paper adopts, the solution immersion method to design a CNT/TPU flexible strain
sensor with a large strain range and good dynamic response capability. The sensing mechanism and working principle
of the sensor are discussed. In the process of monitoring the displacement of the pneumatic valve, the sensor
operates stably. The results show that the sensor can perform real-time relative displacement monitoring of the
pneumatic valve during service.
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