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Improvement of Vibration Testing Method Based on Modal Analyzing
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(Shanghai Electro-Mechanical Engineering Institute, Shanghai 201109, China)

ABSTRACT: The paper aims to improve the design of test fixture and make the first order modal frequency of the test fix-
ture be larger than 60 Hz. Two methods, namely improving the structure and changing boundary conditions, were adopted for
optimization design based on modal analyzing. From the results of modal analysis, improving boundary condition was valid
to improve the modal frequency; while changing the boundary condition can significantly improve the fixture frequency. The
first order modal frequency of the improved fixture was 69.5 Hz, which was greater than the input load frequency range. The
nature frequency of test fixture should avoid the input load frequency range of vibration testing, to avoid influences to the
test result.
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Fig.1 Test piece and fixture vibration model
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Fig.2 Frequency response curve
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Tab.l Modal analyzing results of fixtures after two types
of improvement
PR 4 /Hz
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Fig.3 FEM of vibration fixture
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Fig.4 Modal analysis of vibration fixture
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Fig.5 Model of reinforced fixture

7

1500
750

1500 0

750

c =/ d ZE PRy

SRS £ AR kot vk e R e B 2
FREPEAT SR AN RE T 2 BRI e L i S PR AE
ik — 25 e e B AP BN S P HE ) e H = YR iy
E 6 frs, BRSSPI ILE 1,

%%7

Kl 6 nohm S 45 HARR
Fig.6 Model of fixture with peripheral support
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Fig.8 Improvement design of fixture
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Tab.2 Modal analysis of fixtures
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