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Methods to improve reliability of vibration

measurement system
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Abstract: The causes of sensibility change of vibration sensors are analyzed in this paper in the
aspects of sensors and measuring cables, which are the possible weak links of vibration measurement
system. The mathematical model of measuring cables was established. The method relative to the re-
liability checkout was proposed. The effectiveness of the vibration measurement system was verified
in the rocket engine tests.
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Fig. 1 Block diagram for composition of vibration

measurement system
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Fig. 2 Equivalent circuit diagrams of piezoelectric sensor
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Tab. 1 Comparison of capacitance values of sensor abnormal noise

RIS B Zlmes ) IR Z C/pF WEHE C/pF
10543 1200 1084 2 365
54498 5300 1076 6 830
75888 700 1 094 2 300(ERE EE)
54496 180 1079 1242
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Tab. 2 Capacitance list of sensors

emnms TUREZ MERE MRS & %$§$ * };ggzﬁ _____ ig:@
(m*s?d Co/pF %5 CIpF CJoF ChoF CoF
10493 8 1 080 1 083
10544 12 1078 1 083
10523 11 1117 1127
10527 10 1 085 1 093
10529 9 1 086 1 093
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Fig. 3 Mathematical model of measuring cables
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Tab. 3 Measured values of insulation resistance
WS MBEHR/MO  BEE(mes?)

3 200 70
5 300 49
26 400 160
27 7 60
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Fig. 4 Principle diagram of system calibration
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Fig. 5 Mathematical model of calibration system
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