%‘.E& "’W‘ GRS I G N H49 % H 8l
i %ﬁ*f”& §S ELECTRONIC MEASUREMENT TECHNOLOGY 2026 4F 4 i
DOT:10. 19651/i. cnki. emt. 2519613
ETHEERBEREERFHNSEIERSE
Rt RIERESIT

Wb # OE %2 # 3 F 22E
(A FTREHEIRAL T EH SR ARMETHAREEETEE LT 100076)

O OE: MR T B 4T % A AU BRI 5 IR B RS B TR O . BN A% G B S0 R T 8 M AR 2 Bl A R
Gy R BRI T — A S T A B AL RS N 2B R L R G, TR RSB SO R £ HEOR AR B BRI G
538 P RE B2 b LT X R BB ) 24 0 AT BB . BT M R = I 4 S U UL OG 2 43 M SR, il LA RUIEL I VR 45
A o 5 50T s 48 BEL T FRASE 400 I 5C 38 A BEL I S i o A0, R 22 30 5 400 B8 0k AT S0 el 300 b 3%, 35— 25 T 6k e B
BREMZE . LRIIERY X RGAE 20°C ~300°C ik I P9l 328 T 58 44 A, BEL A% 3% 248 1) 43 B2 5K 0. 07°C IR T 0. 4°C,
FIB A% Sy S B0 A4 45 A £ 5 W 000 R 2 Rt L v T A M 0 R 0 AR L B TR LA 4 5 4 R AN 8 W 0 ME R 1

SEER S (g WS I 5 R B A T IR Pl 22 T R A 5 25 A A

FESZES: TN76 XEkFRIRAD . A ERREZRSEREG: 470.40

Design and performance analysis of multi-channel acquisition
system based on thin-film thermoresistive sensors

Liu Shenkai Fan Ya LiZhe Liu Yong Li Xingliang
(Key Laboratory of Aeronautical Science and Technology for Precision Manufacturing Technology,

Beijing Institute of Aeronautical Precision Machinery, Beijing 100076, China)

Abstract: The operational safety and health of key components of mechanical equipment are closely related to the
temperature status. Aiming at the limitations of traditional single-point temperature measurement schemes that are
difficult to capture the dynamic heat flow field, this paper proposes a multi-channel acquisition system based on thin-
film resistance temperature detectors (RTD) sensors. The system aims to overcome the inherent defects of the on-
resistance of the analog switch and the wire impedance on the accuracy constraints in the existing multi-channel
acquisition. Innovatively, a three-wire system combined with a dual analog switch differential compensation
architecture is complemented by a dual constant current source structure to effectively eliminate the effects of wire
impedance and analog switch on-resistance. In addition, the polynomial fitting algorithm is utilized for real-time
software compensation to further eliminate the resistance residual deviation. The experimental validation shows that the
system can test the thin-film RTD sensors within the temperature zone of 20°C ~300°C with a resolution of 0. 07°C and
an accuracy of better than 0. 4°C, which is capable of providing highly reliable temperature field data for the structural
health monitoring system of the key components, and improving the accuracy of the structural condition diagnosis of
the mechanical components.

Keywords: structural health monitoring; temperature signals; temperature measurement circuits; multichannel

acquisition;differential compensation
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