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Measurement System for Shafting

LIN Jian-yong, GAO Da-yong, WEI Guo-chong, YAO Hong-liang

(School of Mechanical Engineering & Automation, Northeastern University, Shenyang 110819, China.
Corresponding author: YAO Hong-liang, E-mail : hlyao@mail.neu.edu.cn)

Abstract: To address the problems encountered in dynamic torque measurement of rotating
machinery shafting, such as limited installation space of measuring devices, single measurement
points, and difficulties in on-site wiring, a wireless dynamic torque measurement system was
designed by integrating resistance strain measurement technology with an embedded system.
First, a strain bridge circuit and a signal amplification circuit were designed to achieve efficient
conversion of strain signals. Second, the structural design of the system housing and overall
structure was completed, and strength verification was carried out. Then, based on the Keil 5
platform, an STM32 program was developed to realize wireless transmission, as well as high-
speed and large-capacity data storage. Finally, experimental validation was conducted on a rotor
test platform, and the experimental results were compared with AMESim simulation results. The
results indicate that the measurement error of the proposed system is less than 3%. Under
operating conditions of 900 and 1 500 r/min, the root mean square errors are 1. 50% and 2. 34%,
respectively, verifying the measurement accuracy and reliability of the system. This study
provides an effective solution for torque monitoring of rotating machinery.
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Fig. 1 Principle of resistance strain torque
measurement
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Fig.2 Dynamic torque measurement system
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Fig. 3 Measurement system acquisition circuit
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BEE Bl PCB IR A B 5 vl YLOR B A5

®
BILE x 10°/mm
4.46
3.96

3.47
m 2.97

2.48
1.98
1.49
1.00
0.50
0

VA

.F.X

Y

A, 3 Z A1 S RIS R i R 4 s R
Fil AT 5, TSP B DL PR S 2R
2oy O 2R RS He A 53, 8 T 2082 7 5 8
TR, PR TR AR 1 R A 1
2.3 HWMEHEESH

TER R B BE R 0 T 00RO 7 2% I i
RO 0L s TR ZE A 7 A R Y
SEMR 2 0] R A A PR R IR | RN B GE 4l
PR TEAT B0 77 5 B EAZ , LA 56 TF HL A o s e T
ST BER RS S TS
ANSYS Workbench T H. X} R & 4544 #1754 FR ot
5 BE 22 BT, B SolidWorks A1 £ Y = 4E #5181 5 A
Workbench ™1, Jf & & W & & 48 b kL N 3R FL IR
(PLA), 4 J& R4 A L 45 /8K, PCB FR 2%
5 L YRR AP R [ M, O 5 4 )R R i
7 R A RS R o A R
1 mm, FICHECK 249 314, 55 5K 475 361,34
TR A BT IE S, 2 it A ) 3
B R In] H R 4 O PR 5% 4k 8 000 r/min.
T2t 28 498 I 4 10 5 B0 485 S 23 il an 1) 6 R IEL 7
i .

®)
R F1/MPa

16.3
H 14.5
12.7

= 10.9

9.08
7.28
5.48
3.67
1.87
0

E6 HMHITARTHESER
Fig.6 Finite element simulation results of mechanical housing
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Fig. 7 Finite element simulation results of metal clamp
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Fig. 8 Flowchart of the system’s main program
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