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Fig.1 Strain gauge position and pipeline size
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Table 1  Vibration test condition

test frequency range PSD r.m.s
20~ 100Hz 3dB/oct
20~ 1000H 13778,
Y 100~1000H:  0.2¢/Hz B
20~ 100Hz 3dB/oct
20~2000H 19.74g,..
? 100 ~ 2000Hz 0.2¢%/Hz .
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Fig.2 Vibration test of pipeline
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Fig.3 Time strain
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Fig.4 curve of XY Z three directions vibration test

(a) X-directional, (b) Y-directional, (c¢) Z-directional
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Fig.5 Strain histogram of XY Z three directions vibration test

(a) X-directional, (b) Y-directional, (c¢) Z-directional
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Table 2 Modal frequency of pipeline

A free modal frequency A fix modal frequency

No- (Hz) (Hz)

1 194.374(In plane) 372.553(In plane)
2 207.58( Out plane) 374.099 ( Out plane)
3 284.853(In plane) 574.527( Out plane)
4 394.885( Out plane) 1285.58(In plane)
5 979.747( Out plane) 1575.22( Out plane)
6 1236.05( In plane) 2047.15( Out plane)
7 1446.87( Out plane) 2148.33(In plane)
8 1855.41(In plane) 3210.09( In plane)
9 1891.18( Out plane) 3301.26( Out plane)
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Fig.6  Strain of X-directional vibration simulation
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Fig.7  Strain histogram of X Y Z three directions vibration simulation

(a) X-directional, (b) Y-directional, (c¢) Z-directional
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RESEARCH ON PIPELIINE’S VIBRATION
BASED ON STRAIN ANALYSIS

Yu Shaoming'®  Lu Tian' Wei Guo' Hu Yanping' Xu Wei’
(1. Beijing Institute of Structure and Environment Engineering, Beijing 100076, China)
(2.Beijing Instituie of Aeronautical Materials, Beijing 100095, China)

Abstract In order to complete the high level vibration test of pipeline in spacecraftheoretical analysis results
show that the decisive factor for the pipeline failure is vibration strain, cutting the high frequency region of vibra-
tion environment can significantly reduce the vibration magnitudethe difference of the pipeline vibration strain be-
fore and after cutting high frequency region respectively by test and finite element method. The results show that
under the principle the cut-off frequency higher than the main resonance frequency, the cut-off frequency is cho-
sen to reduce the vibration magnitude, and the vibration strains of the pipeline are not affected. It is acceptable

that cutting off the vibration test condition to replace the original vibration test condition the feasibility of pipeline

vibration test.

Key words strain analysis, pipeline, vibration test, finite element
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