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Fig. 1 The spring-mass system with free distance Fig. 2 The load-displacement curve of

a double-stiffness system
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Table 1 The property of vibration and shock isolation in a double-stiffness system

(25)

f/Hz (T/2)/s a/(m/s*) x/mm v /(m/s) a/(m/s*) x/mm v, /(m/s) a;/(m/s*)

5.8 0.086 21. 46 25.40 1.159 34.01 25.11 1.48 88. 30
10 0.05 36. 95 23.89 0.520 31.16 20.12 1.01 47.63
11.6 0. 043 42. 83 21.43 0.382 27. 44 23.89 0. 86 30.58
20 0.025 73.89 14. 08 0.143 18. 42 14. 41 0.53 18.72
40 0.0125 147.78 7.38 0.036 9. 60 7. 44 0.27 9.51
60 0.0083  221.68 4.92 0.016 6.47 4.93 0.18 6.27
80 0.00625 295.57 3.73 0.091 4.90 3.73 0.13 4. 80

100 0. 005 369. 36 2.93 0. 005 3.72 2.94 0.11 3.82

R2 KUERGHREIREE

Table 2 The property of vibration and shock isolation in a linear system

f/Hz (T/2)/s a/(m/s*) x/mm v /(m/s) a;/(m/s") x/mm v, /(m/s) a,/(m/s*)

5.8 0.086 21. 46 15. 48 1. 637 157. 29 32.85 1.72 183.56
10 0.05 36. 95 11. 36 1. 407 59.09 21. 38 1.55 110. 35
20 0.025 73.89 11. 96 0.520 62.43 15. 60 0. 80 39. 20
40 0.0125 147.78 7.01 0.142 36.95 7.60 0.39 19.11
60 0.0083  221.68 4. 83 0.063 25.19 4. 94 0.25 12.45
80 0.00625 295.57 3. 24 0.036 19. 31 3.27 0.17 8.23

100 0. 005 369. 36 2.92 0.011 7.45 2.93 0.21 15.19

MF 1 AT LUE A TARME: 10~100 Hz, 35 & 782 1E 5% vh oy BREE AR F T A9 o Rz B e o 090 24 6 K
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Fig. 5 The response of the double-stiffness system in a half sine wave with 10 Hz
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Analysis of vibration and shock isolation system
with double-stiffness in half sine wave shock

LUO Zhong'*, CHEN Zhi-jian', WU Hui-jun®
(1. School of Nawval Architecture and Power , Naval University of Engineering ,
Wuhan 430033, Hubei, China
2.College of He’nan Traffic Professional Technology, Zhengzhou 450015, He’nan, China)

Abstract: The process of shock acted on a vibration and shock isolation system with double-stiffness
was divided into two steps. In the shock action phase of a half sine wave, the response was calculated
by using a double DOF model. In the free vibration phase, the response was calculated by adopting a
single DOF system, the initial displacement and velocity of single DOF adopt the final value of the
first phase. The property of the double-stiffness system in the shock of the half sine wave was ana-
lysed by using this method. Some conclusions were gained by being compared with the linear system.
Results indicate the preferable effect of vibration and shock.
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