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Fixture Design and Practice for Vibration Test

YU Shao—ming, WEI Guo, YANG Feng, DU Jing

(Beijing Institute of Structure and Environment Engineering, Beijing 100076, China)

ABSTRACT: Objective To discuss several aspects in vibration fixture design and how to make the fixture satisfy the
requirements of the tests. Methods Some design methods were introduced in detail, including the design in static state on
shape and weight, as well as in vibration strength on rigidity and damping. Results Improvements on fixture increased its
rigidity in the plate test and increased its damping in the pipe test. Fixture design is a systematic work which needs
comprehensive consideration. Conclusion Designers can choose those materials with high specific stiffness to decrease the
weight of fixtures, increase the thickness of fixtures to get higher rigidity, and add threaded connections to get higher damping.
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Fig.1  The finite element model of validation test
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Table 1 ~ Main parameters of common fixture materials

oy 7 A E/(N-em™) 2 /(N-cm™) FENIEE /em Pk 2= 5y C 7/ (kmes™)
L] 7.0% 10° (25~2.8)x10° (2.5~28) x 10° 24 % 10° 5.11~533
G| 2.1% 10’ (7~8)x10” (2.6~3) x 10° 18 x 10° 5.05~5.13
{1 3.0x 107 1.85x 107 1.6x 10° 12x 10° 12.6
{58 5.0%10° 1.71x 107 2.92 x 10° 4.60 ~ 4.90
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Fig.2  Schematic diagram of thread
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Fig.3 The fixture for plate test before improvement
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Fig.4  The fixture for plate test after improvement
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Fig.5 Modal analysis of the fixture for plate test after improvement
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Fig.6  The fixture for pipe test before improvement
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Fig.7  The fixture for pipe test after improvement
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