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Variable-bandwidth design method of the random vibration
environmental test condition for launch vehicle
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Abstract; A variable-bandwidth design method based on the principle of energy equivalence was proposed for the random vibration
environmental test condition of launch vehicles. By adopting the fractional octave frequency band data processing method and keeping the RMS
(root mean square) in every frequency band identical with the one of the original power spectral density, the exorbitant RMS problem of the
traditional constant-bandwidth random vibration environmental test condition was avoided. To validate the capability of the method, the random
vibration simulations of a typical pipeline were conducted. The results indicate that the method is able to assess the product effectively rather than

excessively. The proposed variable-bandwidth design method offers an efficient alternative for the conditions design in the random-vibration

environment test of launch vehicles.
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Fig.2  Constant-bandwidth power spectral density of

random vibration environment
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Fig.3 Constant-bandwidth random vibration

environmental test condition
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Fig.4  Variable-bandwidth random vibration

environmental test condition

3 {(TEWIE

DACHT 18 P 8% iR ), 103 U soR
158 )7 i JAR SCH H O i Bir e i B ML 2 A 455
I B B BN LR S S 22 Sk
3.1 #EES

TEHUHE B ULAS B 7 G A T 42, b k)
JEYEA B R 2.01 x 10" Pa, JHFA FL 0.3, 41
BHERE 7 800 kg/m’ o X% i A LT ASE Y E 47
DA K , 15 B4 B A BROCE RGN 5 s A
PROTHERIAE 2 993 ANBATT, 1 SRR Y E 474
AOIHT, T B AT R P A B 118 T g B v ] IR i Ak 15
B S B AR AR BN M E 2 000 Hz [N
N S e S (1 1. W /T N R 7 = o 2
2 000 HzPA LA 5 B [ A 40, T 2 Bk
R S ST 3 B A RS

IR VAL H i VAR

Fig.5 Stress output location

3.2 REHUIRENNE R 53 4

LA B i BERLAR Sl ] T2 2O T
TRBT S IR I 70 A7 53k, RIVE %7 i 72 BEA LR
SHERSEEAE R (40 B 32 20 AR S LR, TG
X AR A 13Ul , I A 25 A
Ry

XoF A7 I A TR O Rt AL 3 2l i 1z 0 A, i o



4 (FE TR SR S AN S

544

x1 BESWER

Tab.1 Results of model analysis
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Tab.2 Environmental test condition
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Fig. 6 Power spectral density of random

vibration response
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