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STM32-based control system for foreign object debris in
pipelines of liquid rocket engine

CAO Chun, ZHANG Wei, LI Zhigang, GUAN Li
(Beijing Institute of Aerospace Testing Technology, Beijing 100074, China)

Abstract: The control of foreign object debris is an essential part in the design and testing of
aerospace products. However, since efficiency and accuracy of current foreign object debris detecting
methods are low, a STM32-based system for detecting and cleaning the foreign object debris in
pipelines of liquid rocket engine was designed. It is composed of ultrasonic pipe cleaning device,
‘foreign object debris detecting device, signal acquisition device and industrial computer. With the
control function of STM32, the system can realize automatic detection and cleaning of the foreign
object debris in pipeline of liquid rocket engine, real-time acquisition, transmission, display and
storage of liquid level information and cleaning effect. In addition, re-cleaning procedure can be
started according to the detection result. The system can be switched between automatic cleaning and
manual cleaning, which can effectively improve the cleaning and detecting efficiency and reliability.
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Tab. 1 Classification of engine foreign object debris
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Fig. 6 Circuit diagram of transistor driving relay
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Tab. 2 Mannal cleaning levels
WOEE WPEAE 5-15pm 1525um 2550 pm 50100 gm =100 wm
1 5% 8 000 1425 253 45 8
2 4% 4000 712 126 2 4
3 3% 2 000 356 63 11 2
4 2% 1 000 178 32 6 1
5 2% 1 000 178 k) 6 1
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Tab. 3 Cleaning levels of STM32-based ultrasonic cleaning system
FHYEES El/h ?ﬁiﬁaﬂc# 5~15 pm 15~25 pm 25~50 pm  50~100 pm =100 pm

1 15 500 89 16 3 1

1.5 0%k 250 44 8 2 0

2 0% 250 44 8 2 0
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