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Fig.1 PDMS soft mask for MEMS sensor fabrication
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Tab.1 Comparison of electric connection of RTD before and after the vibration test ()
FHHE 3 (6~40g,100~2 000 Hz) $23h 10 min
1 2 3 4 5 (40g,710 Hz)
LI =S - | R = SN- | RD = R | N = S A =1 Hif &
85.1 8.1 85.3 85.4 85.1 85.2 8.2 8.1 8.1 85.1 85.1 85.1

®2 PEBERFSOPHRENEERRKINELLE
Tab.2 Comparison of electric connection of thermalcouple

sensor before and after the shocking test Q
g CEIEX .8 ms,100g)
1 2 3 4 5
L= S 1 = S £/ A = S | R = S | R =+
12.1 12,2 12.1 12.1 12.2 12.3 12.2 12.1 12.3 12.1

3 #RIF

B W T HUIR S5 b o 4 A 2 8
Rt A AR AR o AR AR AN DURA R 1Y il
) RE L LA AR 5 0 BT oh T AR S RE ). AR
Byt b T A O A O LA R E KA R
45 MEMS J5Uf7 4 i i 48 it 7 2 i@ R L & %2
10~2 000 Hz,40g,20 min(270 Hz) W) #3056, L
Jevhdi 68 BE O 100g, 8 ms {2 IE 5% 37 ol i 5
FL L IR 5 P A 800°C ik R A R Iy i Ltk L il RAAE
1l PR X R S AT M A S B el iR AR SR A
25 A Bl BIL B HE Al A 56 AT 1) TR 2 1 T

& % X Bk
[1] Schadow K, Horn W, Pfoertner H. Sensor and actuator
needs for more intelligent gas turbine engines[ C]// ASME
Turbo Expo 2010: Power for Land, Sea,and Air. [S.
1. J: American Society of Mechanical Engineers, 2010.
[2] Ballal D R, Zelina J. Progress in aeroengine technology
(1939-2003)[J]. Journal of Aircraft, 2004.41(1):43-50.
Sabol S M, Subramanian R, Kulkarni A A. Apparatus
and method of monitoring operating parameters of a
gas turbine; US, US7582359[ P]. 2009-09-01.
¥, ], sKRB R A & 3 PR PLAR 304 B
LI1. PR PR = i R K222 4l 2008,25(5) :9-11.
Yang Ling, Wang Keming, Zhang Qiong. Vibration a-

[3]

[4]

nalysis of an aero-engine [J]. Journal of Shenyang Aer-

ospace University, 2008,25(5):9-11. (in Chinese)
[5] Behbahani A R. Need for robust sensors for inherently
fail-safe gas turbine engine controls, monitoring, and
prognostics (postprint) [C] // Proceedings of the Inter-
national Instrumentation Symposium. [ S. I. ]: Instru-
ment Society of America, 2006.

(6] T 2. BoHl &R S8 £ AR 1 52 bR B —— B B 4%

LI, A . 1999(1) 1 2-4.
Ding Hengyun. MEMS technology and applications-
micro equipment [ J]. Measurement and Testing Sys-
tems, 1999(1):2-4. (in Chinese)

By, WA, BRERE. & s R TR
e ah Bt R ARG (D], Wiz 24, 2013,34(12)
2733-2739.

Li Kean, Lin Zuoming, Yang Shengqun, et al. Vibra-

[7]

tional equation and frequency computation of an aero-
engine rotor blade[J]. Acta Aeronautical et Astro-
nomical Sinica, 2013,34(12):2733-2739. (in Chinese)
FIAR, SRERE. WLz K AL HLAR 2 e 8L 53 A
[J]. Wiz & shdl, 2013,39(1):34-37.

Zheng Xudong, Zhang Lianxiang. Typical failure anal-

(8]

ysis of aeroengine vibration[J]. Aeroengine, 2013,39

(1):34-37. (in Chinese)

EEE. FAE RS VEILIR SRR E S BT LD ®

B B R R, 2010.

I, B, B, % Pdms BB H & 5 0 Al

FKHEHOCZ T WA FH AR, 2016(5) :333-339.

Gao Junchao, Duan Li, Wang Ying, et al. The fabri-

cation of PDMS mask and PDMS-based soft-lithogra-

phy process on turbine blade[J]. Micro-Nano-Elec-
tronics Technology, 2016(5):333-339. (in Chinese)

[11] Wrbanek J, Fralick G, Blaha C, et al. A multilayered
thin film insulator for harsh environments[ R]. US.
NASA, 2002.

C12] A, & E e, X0, TE ] AR & AL R i w5 40 e i
AT )] #R3h. ik 52 Wi, 2013,33(SD):
157-159.

Sun Lu, Zhao Yulong , Liu Yan. Design of high response

(9]

(10]

frequency accelerometer for intelligent high speed machine
tools [J]. Journal of Vibration, Measurement &. Diagno-
sis, 2013,33(S1):157-159. (in Chinese)

FE—EEB M A5, 55,1988 4£ 7 A
AL TR I 7 oA T w R Bl
A SEE AR

E-mail: wxhnzd@126. com

BIEEEEN B, H,1962 4 11 A
AR . BRI T 1A R B
TERT 28 BA 40038 Y 58 SN i 55 & B
WLAG AR 55

E-mail: franklinduan(@sjtu. edu. cn



