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Out of Tolerance Phenomena and Cause Analysis of a SRS Shock Test

NIU Bao-liang, CHENG Jia—jun
(Institute of System Engineering, CAEP, Mianyang 621900, China)

Abstract: As a kind of shock environment test, SRS test is widely used. However, unexpected out of tolerance occurs in
practice at times. Data of a certain SRS test were studied, and an acceleration transfer function of excitation in fixture and response
in product control point was established. By means of comparing the predicted and practical shock response time—domain waves,
remarkable non—linear property of SRS test was found, which was concluded to be the major factor of out of tolerance.
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Fig. 1 Test piece and fixture
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Fig. 2 Identified transfer function
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Table 1 Coefficient of transfer function

b a;

-0.034 451 998 920 31 1.000 000 000 000 00
0.461 704 177 769 29 -5.754 091 963 352 33
-1.825 707 051 292 80 15.678 839 272 177 99
3.906 666 675 371 69 -26.437 744 640 739 61
-5.335916 063 155 65 30.160 058 342 712 79
4.904 668 025 252 52 -23.800018 275 816 72
-3.002 260 187 835 06 12.651 540 386 113 67
1.124 862 540 586 88 -4.121 784 476 775 16
—0.196 560 647 287 63 0.626 119 244 424 87

22 MRERSHEERNLS T

R FEAT T -12~+6 dB Y SRS whliifk 5 , 3545
TARR R EREOE . R LG A A% 3 R BT T 1
FL AR T 0 R R . K 4
M EPIEARL E X, iE 3 Fs .

2.3 REMKRFEIZHEERE DT

MNE 3 AT LU S B 5 0 A5 21 1
P 2 R) ) 25 S5 i 2 00 B 0 T ek 3 R
FE-12 dB B, W3 — SR AT , B SR (B 25 S e Ko
6, 2 b7 Wl T WA 1K) 14% ; 76 -6 dB A, 1 5 22 [A]
)22 ik B 35, 2 18 i MO (B Y 44% 5 75 6 dB
b, W 22 52 5 e B E AN, 20 90% . 77
A FRR I RO AR R, B TR R,
TAEJE A R , 2w S B AS 3 Ki E ARI B2
RS X, 4 T B0 b b D B4 e e g 7R R
T S B S A AR R

AR YR R AR 3 e R B R UK
YCHEAT 38 3R A B0, SRV A o e g ek e
AR (AR P AR SN EE s B,
B WIRAT ARG — B0, B PR (il A5 X P AR e 1k &2



20134F-02 H

28 %= & W
6

. ',]

= 'V»V\J‘\"ﬂ.”"” |/\;

) | '
013 015 017 019 021 ° 012 016 _ 020

i /s i /s
a —12 dBih e b -12 ABEIE 25

100 5e 40

0.18 020 022
i8] /s
d -6 dBIIE 2 5+

0.16 0.18 020 0.22 0.16

i [E]/s
¢ -6 dBMT I

200 5
2 100k ™ ﬁiﬁ 0
i M
iaﬁl iaﬁl
= 5
-200 .

0
0.13 0.15 0.17 0.19 0.21
i8] /s
f 0dBIIE 225+

0.13 0.15 0.17 0.19 0.21
Fif ] /s
e 0 dBiiiR I

017 021
fisf 8] /s
h 6 dBJIE 25+

ol ; ; ; i .
0.13 0.15 0.17 0.19 0.21 0.13

Hif 1] /s
g 6 dBiIE

P35 EIE RE - S s R Y A
Fig. 3 Comparison of simulated acceleration and actual acceler—

ation

B AR R, B R — i R AR et — (K
AN

SRS i i g P i I, B R AL T RO 2 Bk
JEHET TR AR E AT 1 s AOIIR . A3 e
WA — o 2 T — P e AR A R HE R, X
HUAFAE PR AR LA, —Fh R — Y diad R i i A2

LM N AR, — MR AN R TR AR L . B
ARAE LA AT K — R A FEROICIE HER HEA T , ANTR] 5 %
Z I A AR LR PE A AR S b R IO R AS K
Bl AN REAT B FHU AR 157, 33k 7 Aol A e P 2 S B
2

X T REAR G i Y b i e, P SR 2
UK ARZAE TR, T — A E R R A ) 2
RAYE, WSR2 BRI rh i b S B —E AR
AR ZR N . MR S I 5 MR AR T AN R LA™
e A B RAL I PR B T, 2 S BRI
JEE B AR AR LM G, — B B AR LR
PR, WOR 5 B il DR 22 i L e 2%

3 #Hig

A o S S SR R die L B 475 L, #8781 SRS
I B AR LM S O 22 9 RN R, T T ik
FAELANE R IR AT TR 08T RS I TR I
Pl 2 42 1 %ok G S B A A A 50k B SRS
el LU PR B AT AT S

SE k-

[1] B, BRFA S, 52T MATLAB&Simulink 1 £ G2 {7 B4
ARE R M. JEAT JEHERA 1 A, 2002.

[2] #BAR, B, whh i W AR ok i rh 4 R AR 9
1. A RRH A 2007, 2934 T 1) . 1—2, 12.

(3] Ak %, vk me R 3% 43 AT 0 52 B 7 k(). VTR 2 B 2
11%,1998,13(4) :38—45.

(4] TRABE. BT Matlab 050 T 9% 20 2 56 ok e 1z 33 1) 250
fE[I]. W ILBLA, 2004(6) : 62.

(5] XUBEDE, o242 Y T A, ol e o 4 ) 2R 7 FLAIF 5T
[J]. HFEHLITE, 2003,20(7) :23—27.

(6] PRIIGE. Z5HGHRBN M B I IR M. 35 bK : 25 MBHF 4
AL, 1996 :62—65.



