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Abstract: Dimensionless nonlinear vibration equations of tilted support spring system under dropping condition were
established. The dynamic equations were solved by using Runge-Kutta method. The influence of dimensionless drop-
ping impact speed, the support angle of system, and damping ratio on the system response were discussed. The result
showed that the maximum shock response displacement and the maximum shock response acceleration increases with
increasing of dimensionless dropping impact speed; with decreasing of support angle, the maximum shock response dis-
placement increases and the maximum shock response acceleration decreases; damping ratio has significant influence
on the system response and optimum damping ratio exists for the maximum shock response acceleration, which decrease
with decrease of support angle. It was concluded that impact resistance of system can be enhanced effectively by suit-
able selection of damping and the angle of the system.
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Fig. 1 The model of tilted support system
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Fig. 2 Effect of dimensionless dropping impact speed
on the system responses (¢, =80°,{=0)
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Tab.1 The natural frequency of tilted support system
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0.10  0.8654 0.9060 0.9395 0.9659 0.9849 0.9963 1.0000
0.15 0.8645 0.9054 0.9392 0.9657 0.9848 0.9963 1.0000
0.20  0.8632 0.9046 0.9387 0.9655 0.9847 0.9963 1.0000
0.25 0.8616 0.9036 0.9382 0.9652 0.9845 0.9962 1.0000
0.30  0.8595 0.9023 0.9374 0.9648 0.9844 0.9962 1.0000
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Fig. 4 Effect of dimensionless dropping impact speed

on the system peak response({=0)

BE4 R, TEEEBFET , TE8NUBNINR
EIoMIEER T ENYSE PHIREZ N MIEN; 180
TENHWZPERE T, SEMART (¢, =90°) 8L
BE sz ARy VIR IR EI200, IR EIEE T2,
NINMERFEEN R A1 IR E DA IEE
BN, TSN EBPHERE v=0.3, RFZHED
@, DBVER 60°,70°,80°,90°FARENE, FEREBLLNY
AZTSNUBRINREIIN EENZIBLE 5,

0.18f
0.16p
=5 0.14}

0.12f

0.10

K5 FRERHLIE L5 J0 i 400 (R Y K FR (0=0.3)
Fig. 5 Effect of damping ratio on response amplitude(v=0.3)
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