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Table 1 Structural parameters of ITO strain gauge with
different measuring gate lengths
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Table 2 Structural parameters of ITO strain gauge with
different number of sensitive grids
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Table 3 Properties of related materials
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Fig.1 Schematic diagram of high temperature calibration
equipment
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Fig.2 Simulation and test results of GFs in ITO strain gauges with different sensitive grid lengths at different temperatures
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Fig.3 Resistance change rate with strain of ITO strain gauges with different sensitive grid lengths at different temperatures
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Fig.4 Simulation and test results of GF in ITO strain gauges with different number of sensitive grids at different temperatures

25, %S B0 v IR TTO B8 % 28 1 7E 25°C | 600°C |
800°CH1900°C T 1Y) GF 4373124 3.207,3.174,3.238,3.214, 1§
TE 3.2 254y R R ar o

3 Fig

ARSCEFERFFT 5 i TTO WERE R A5 T 25 #4 2 85028 Ak xit
HAEAR R T 1 GF 5200, M4 = 55 T 1TO RSN A8 3
TERRIREE 09 GF (H . 3833 COMSOL {5 ELA3Hr Al IE A2 iR B
XTSI BB A TR E . S5 R B, 7E R — 2 AL
SERITO TR A8 1 UM B | UM A 1 AR e 38 25
X ILAEA ] = i PR EE T () GF 7 AR5 . AR EE T, bl
SRR A 38 0 R 3 TTO THERE R A5 1A GF B2 345
Wi 25 S S R B4 A, IR AR ) GF Sehd K s/, el
A 6 M. PR BRI B Smm , SR ECE 6 MR
SR EEAARRST 13.5mmx8.6mm 9 il 1TO FHER LY A8 b
PS5, (A T E AN TR T A6 R 32 48, H GF $0AFefe

] et
= B ik

4 6 8 10

(b) 600°C
35 - (T
[l R

3.0 2.82

2.5

4 6 8 10
(d) 900°C

327e A RV I R AR X T R T
AT 1 5 Tk TTO YR R AL T B AR AR T 25 25
BT MR A — R 19R S

SEHE

(1] B ARG 52,56 . 23 Ui A R s L s B i e L A
PERE T S REFE ] A ZS B R 2021,32(8):37-42.
Jiang Cong, Xiong Xin, Liu Mian, et al. Performance analysis
and research on ultra-high speed turbine containment structure
of air turbine starter[J]. Aeronautical Science & Technology,
2021,32(8):37-42.(in Chinese)

(2] Wy ReTee, ) A g 7 AT R S TR R BT T e
0] Fizs BlA R 2021,32(2):14-21.
Yu Chengzhang, Liu Weihua. Research progress of aerothermal
prediction technology for hypersonic vehicle[J]. Aeronautical

Science & Technology,2021,32(2):14-21.(in Chinese)



74 B BB May 25 2022 Vol. 33 No.05
700 - . sl
Q... o otz 600
600 - % o i
%AA LS v 10fl# 500 -
L | [ ()
500 ‘Wwvv:.‘. .
Vv, =A..
400 |- yeh 3 400
R Vv % B
& Yy &
<300 | \2, £300r
B v =
< <
200 200
100 ;;;‘al 100 -
0+ ‘ 0+
1 1 1 1 L 1 L J 1 N 1 1 1 1 J
0 50 100 150 200 250 0 50 100 150 200 250
TN A /e BN s
(a)25C (b) 600°C
[ ®ege LY | 324 [ —.—
600 - . . 6’;}?% 00 o 42z
° 2z e o6l
2“‘:‘ %0000 A il o o —A— g
500 - e ‘:: . — 600 ., v oM
W n A‘:.. 500 L ‘h - ....
400 | A % W
= A o = A W _mm
g 'Q'AA‘. g Yy -
g wg Ae £ 400 | v A4a, um 2‘35
£ 300 WAl = %, Asa e
< L v \
> C T 3 300 Yever, . o
200 - g e L
o, 200 | vvv, vA“ ‘.::_
n V. AMaaa, '\ m
100 - A £ |
53:::,‘ 100 | vvvvv ‘J.:E.“
v #‘ L v,
0 o e T rvve i
L L L L L J L L L Il L J
0 50 100 150 200 250 0 50 100 150 200 250
TV AR fue TR e
(c) 800°C (d) 900°C
5 ANRDREE ™ AN () RS AR 14 YO IR A 1 Hi BE S Ak 3R BN B 1 Ty 22 1k
Fig.5 Resistance change rate with strain of ITO strain gauge with different number of sensitive grid at different temperature
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Abstract: The ITO thin film strain gauge (TFSG) has been widely used in the strain measurement of hot sections
including high temperature turbine blades of aeroengines. In order to explore the effect of the structural parameters on
the gague factor (GF) of the ITO TFSG, different grid lengths and the number of the sensitive grid in the ITO TFSGs
are developed, and their pezoresistive performance are also systematically studied at 25°C,600°C,800°C and 900°C.
Results show that the GF of the ITO TFSGs initially increases and then decreases with the increase of the number of
the sensitive grid. The GF of the ITO TFSGs grows with the enhancement of the length. Consequently, the optimal
structural parameters of 5mm sensitive grid length and 6 sensitive grids are obtained. Moreover, the pezoresistive
response of the ITO TFSG prepared with the optimal structural parameters is recorded, and the GF is about 3.2 at
different temperatures. The results have a certain guiding significance for the high-temperature performance
optimization of ITO TFSGs.
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