%46 K % 14 AfE T K FFIRCE KM F R Vol. 46 No. 1
2023 %1 A JOURNAL OF HEFEI UNIVERSITY OF TECHNOLOGY (NATURAL SCIENCE)  Jan. 2023

DOI:10. 3969/j. issn. 1003-5060. 2023. 01. 003

AT PSD WA ILEL 7l Ik 2 1% e

row 1,2 1 ~ 1 T a1 1
Rggxxtt, AE R, Lyl F3ip', FRE
(1 AR Tl 2 A 2Rl 550 i TR0, 2280 AR 230009; 2. FERESLI & A FRIFIT A H 280 & 238015)

G

W OE AR TR 2 0 DU R TR SCTREI R — ) AL E BUR AR (position sensitive detector,
PSD) (I HRBIMGIERES . ST AL IERES 1 R U AR ARAR R T AS A% B 1) B IR A5 A S5 IR IR 19 15 5
AP ER 5 308 2T S B NZ AL AR I TAR E AN IR, 5 B W AL IR AR IR T L. 25 SR R AL
SRR R A 0. 33 V/mm, MY 2 mm, JRIE 53 HER R 4 g, A5500 B8 Ry 10~325 Hz, 85 5050
FREZEILTF 3 e 551 FH IR AL JERER A A 45 SR HAT R — 30t T F RS oL T sh ok vl
SRR RSN 5 7 B UK (PSD) 5 06 = f vk s KA IS iR 30

hE 4SS THS25 NHERFRERD A MEHS:1003-5060(2023)01-0015-06

A sensor for steam turbine rotor shaft vibration measurement based on PSD
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Chaohu Power Plant Co. , Ltd. , Hefei 238015, China)

Abstract: In response to the measurement requirements of the rotor shaft vibration of the steam turbine, a vi-
bration sensor based on position sensitive detector (PSD) is designed. The sensitivity model of the sensor is
established, the optimal structural parameters of the sensor are obtained according to the model, and a low-
noise signal processing circuit is designed. The sensor is calibrated and tested through experiments, and the
results show that the sensitivity is 0. 33 V/mm, the measurement range is 2 mm, the amplitude resolution is
4 pum, the frequency response range is 10-325 Hz, and the standard deviation of repeated experiments is better
than 3 ym. Additionally, it is compared with the commercial eddy current sensor, and the measurement re-
sults of the two are consistent. Therefore, the vibration sensor in this study can be used to detect the vibra-
tion of the rotor shaft of the steam turbine,
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