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A Study on the Generating Mechanism of Exciting Signals and
the Performance of Vibrators Fixed on Repetitive Shock Machines

WANG Kao, TAO Jur-yong, CHEN Xun
( Collaze of M echatronic Engineering and Automation, National Univ. of Defense Technology, Changsha 410073, China)

Abstract: In this paper, the mechanical model of the stepped piston vibrator is constructed and the generating mechanism of impact
signal produced by the vibrator is studied firstly. Then based on experiments, the exciting signals produced by two common kinds of
stepped piston vibrators are emulated under different pressure values. Finally the low frequency energies of exciting sgnals are taken as
the performance indexes of vibrators and two kinds of vibrators are evaluated. The resulis of this paper show that big vibrators are superior
to small ones under different pressure values.
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’ Fig. 1  The structure of the stepped
> piston vibrator
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1
Tab.1 The parameters of two kinds of vibrators
D, (mm) D, (mm) I(mm) m( kg) E,(MPa c(m s) E,(MPa) u
68 25 13 0.55 69 000 6300 7500 0.35
90 37 19 1. 55 69 000 6300 7500 0.35
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Fig. 4 The experiment image
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Fig. 5 The results of the theoretical analysis
signal and the actual signal
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2
Tab.2 The periods of acceleration signals produced by two kinds of vibrators
( keff em?) 2.4 2.6 2.8 3.0 3.2
(ms) 13. 4 12.8 11.9 1.5 1L 1
(ms) 27.7 25.6 24. 4 23.8 22.8
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Fig. 6 Acceleration signals produced Fig.7 The relationships between pressure values and
by two kinds of vibrators low frequency energies of exciting signals
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Tab.3 The low frequency energies of exciting signals produced by two kinds of vibrators
(kgff em®) 24 26 2.8 30 32
10. 33% 10. 39% 10. 27% 10 26% 10. 60%
22 17% 22.26% 21. 84% 22 03% 22. 00%
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