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Experimental Research on Typical Structure under Vibration—Acceleration
Combined Environment

ZHOU Tong, ZHANG Zhi—xu, REN Wan—fa, DENG Zhi—gang
(Institute of Systems Engineering, CAEP, Mianyang 621999, China)

ABSTRACT: Objective To study the dynamic response of typical structure under vibration—acceleration combined
environment and demonstrate the necessity of experiments in the vibration—acceleration combined environment.
Methods The difference in the dynamic response of typical structure under single vibration environment and
vibration—acceleration combined environment was studied by experiment. Results The dynamic response under
vibration—acceleration combined environment may be totally different from those under single vibration environment.
Conclusion Vibration—acceleration combined environment could simulate the actual environment more realistically
than single environment. Some special problems could only be exposed under combined environment test instead of
single environment. As to its special significance, the combined environment test could not be replaced by other tests.
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Fig.1 Sketch map of basic structure
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Fig.2 Section of the isolator
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Fig.3 Relation of force and displacement
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Fig.4 First order response of structure under different acceleration

environments
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Fig.5 Vibration response
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Fig.6 Test piece with isolator at four corners
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Fig.7 Vibration response with over load
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Fig.9 The destroyed isolator
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Fig.10 Structure of the three—layer test piece
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Fig.11 Rotational displacement
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Fig.13 Combined test piece of circular cone and sphere
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Fig.14 Relay used in the experiment
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Fig.16 Fluctuation of voltage in combined environment
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