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Simulation and Analysis of Random Vibration
Environment for Auto Brake Pipe
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(School of Mechanical Engineering, University of Shanghai for Science and Technology , Shanghai 200093 , China)

Abstract. Based on the load characteristics in random vibration environment, the reliability of an auto
brake pipe was investigated. According to the theory of random vibration, the reliability simulation test on a
vibration bench was carried out to analyze the vibration characteristics of the related specimens in
frequency domain. Then a simplified vibration environment simulation scheme of the bench test was put
forward and implemented to analyze the signals from the aspects of power spectral density and
accumulative energy distribution. The study proves that with the simplified scheme, the test can be done
more efficiently if the accuracy of the bench test is guaranteed. The influences of the accompanying test
specimens on the vibration characteristics of the brake pipe and the reliability assessment of the vibration
bench test were summed up. The results provide engineering experiences and technical references to the
construction of vibration bench test with similar characteristics.
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Fig.1 Location of the brake pipe in engine compartment
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environment for brake pipe



5 3 4]

Tr s A5 PR S AR BENLR ShER BT AU 5 73 259

iz FHZART IS A b 3R LMS Tecware , 4475 2
PP A B 9 St SR A 3] 4 D) 3 e i i) ) R
FTAmIE A o K 50 HL R AL AP AR M. BERRRRAS AN
UBIE TR AT 5 a5 s 25 R G AT, B U] 3 18 5 A
ST IG5 BT A 8T i FR i L AR oG
X FL il A s AL AL B T2 B T F B 4R a5 1)
HARE % N 3 R . FEZRAar i ] i A vy R A B
FORRFERFE] ¢ s PALFR IR BB .

a/(ms?)
AZKAL AZBSL AZVPL2 AZVPL1

0 100 200 300 400 500 600 700 800 900 1030
t/s

B3 44 Z m@EErfEEE(0~1030s)
Fig.3 Time histories of four channels in
Z direction (0~1 030 s)

HRAE BEALIR Bh B , 78 28 3L BEHLIR 3 20 A7
H REARETE R o (8) e, — R T R 5
K #0 (power spectral density function, PSD)
S (o) KAMARFEALIR 31 2, & LT FEALIR 3)
AR RE i ZE AR b A 20 A1 T8 8 SR PR Ay B I A 46
(fast Fourier transform.,FFT) i85 iy BEHLIE 30 )
B85S Resp (o) F 41551, B

Spsp(w) = Zijw Rpsp (e rdr =
T —0

l ) ! iJ‘T” € ~jwr
%ﬁi%ﬂ‘; T o““*(”ﬂdt]el dr (1

(D Ry 4 Pl B As e 4 5K, rp, T FoR R
S;w FeNBIHR Hzs t Fl ¢ 7Rt a], s. 224 H )5 15
2N 4 A~ Z ) 3EIE YA B - SR i Zean & 4
Js B f FoRTE.

0.0121

~ — R
E 0.0100 + B E XA
20,0080 f — HE S
g 0.006 0 — %5

= 0.0040

2

o 0.0020

0 25 50 75 100 125 150 175 200 225 250
f/Hz

4 44 Z [EiEiE R Th AR R 2
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Fig.6 PSD curves of six channels in

original bench test
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Fig.7 Simplified vibration environment simulation model
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test of the simplified simulation model
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