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Shock Characteristics of Vulnerable Components of Tilted Support System
under Rectangular Pulse Excitation
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Abstract; The dimensionless nonlinear dynamical equations of tilted support packaging system with vulnerable compo-
nents were obtained under rectangular pulse excitation, and the numerical results of the shock response were studied u-
sing Runge-Kutta method. Three-dimensional shock response spectra was established with the ratio of the maximum
shock response acceleration of the vulnerable components to the peak pulse acceleration, the pulse duration and the fre-
quency ratio of system as three basic parameters. The effects of the angle of system, the peak pulse acceleration and
mass ratio on the shock response spectra were discussed. The results showed that with the increase of the peak pulse
acceleration, or the decrease of the angle, the maximum shock response acceleration of the vulnerable components in-
crease rapidly, and the effect of low frequency ratio on response of system is particularly sensitive; increasing frequen-
cy ratio of the system can obviously decrease the maximum shock response acceleration of the vulnerable components,
and the peak of the shock response of the vulnerable components decreases at low frequency ratio by increasing mass
ratio. The purpose was to provide academic foundation for design of tilted support packaging system.

Key words: vulnerable component; tilted support packaging system; rectangular pulse excitation; shock characteris-

tics; three-dimensional shock response spectra

| 21

B 20 840 60 T, RSB RGN AT BEBINES
REBBIRRY, EBRBMRIN T HIERG, Sk
(1281 T RZEARFNE OIS REDIZHEITD
2, DITYE T A ST B RIBSWRISZ AR

IS HE: 20130122

FERNTIN, R3S BRI NS
BRG] FIFLRIEIRDTOE, DMV 5 Biiies
AU IRIB AUBIMER N2 R B MABFTEARNTRNZ
RS RIR AT F LM R0, EL4-6] b

EEE ST Bev T (1988-) 4 INARBF M VLR R AR LA, ERa it
BIRER : FR45(1962-) 55 IR VR R 30, BN A3 8l g2 HLEs A3l 2 R il o



A% T PACKAGING ENGINEERING Vol. 34 No.7 2013-04

2 =

NI HIELRFHREPOPRI T RNSZE RG0S
BRI S ARG IR ENON, 4P InE =
#EPHIONAE REZIMRR , BRBRBBME, X
BL7-8 ] 2R BRI RN, B RN Z RS RO FIE
R_4EPHIONNE, PER/HERFIDRRADINER
H—FeE,

UEERZREFNNZRATIARNR, BIIAR
GARRIEEOPRURD NV ENIF LI P NF TS
12, BEIEL9- 11 JHN DX, B A SR =
#EPHIONAE , RINEOPHMIBE Rt RE
SRR SREBAEPERHIENRIE, IRSZTREART
IRTIRHIRCHIE,

1 REPEHNELERETENL

ERDRHONSZEARTNZEBUNE 1, 75

1 RSORRG S i
Fig. 1 Model of tilted support system
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Fig. 2 Effect of dimensionless pulse excitation amplitude

on shock response spectra of vulnerable components
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Fig. 3 Effect of system support angle on shock response spectra of vulnerable components
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Fig. 4 Effect of mass ratio on shock response spectra of vulnerable components
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