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ABSTRACT: In order to solve the problem of long life test time of rubber vibration damping structure, firstly, the main factors
affecting the life of vibration damping structure are identified, then the mechanical-thermal double stress accelerated test method
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of the typical vibration damping structure is construction, and the accel erated degradation test scheme is proposed. Based on the
data obtaining from the accelerated degradation test, a data analysis method for the double stress accelerated degradation test of
vibration damping structures is established. In this paper, the generalized Eyring model and Weibull distribution are chosen as
the double stress accel erated model and life model, respectively. Based on the proposed method, the storage life of the vibration
absorption structure with temperature of 25 ‘C and compression rate of 5% is predicted to be about 9 years when the given reli-

ability is 0.9987. The proposed method can effectively predict the operating life of the vibration-damping structure.
KEY WORDS: vibration damping structure; double stress accelerated test; life prediction; reliability; accelerated model
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Fig.1 The specimen of vibration damping structure: a) sche-
matic diagram; b) physical diagram of test piece
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Tab.1 The scheme of double stress acceleration test for rubber
damping structure
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Fig.2 Function degradation track and pseudo-life distribution
diagram under different stress degree

PG T SR AT R IR AT M LT 6 AP BR,

1) AL FTAREARLEA R I KT L A TE L
It 20 Xk oL O PR RES ke, IR REAT AR s Xe
NEEA S, BT A (g, By W i=120m

j:lvza'”ymla l:lzalw); ;H\EF" Pl',j,lzl_csl',j,l’

n,ﬂ‘]@j]ﬂ(qz Sy XL FIAREASA B, my R S % Nz
HIREL, w RN KUK H G AL

2) FETORER S KT 2 HEA R PR BE S 808
W, BELEAIE AR PR AR, 455 /N iR 22 ME
M, SRR oK i S A, i 2 BT A
I 37K SRAE B IR AR

3) R TRRA W e BRI 25 0, 0 R0
{H Dy, SRARASAEA XS L 14 1 17K B BR 2R 35 5 i {E
(tytp2+1ty) o

4) FET ARG (b 15,01,)) » BEBERS
THRRS, PEMCEIE YD R BT A o A 2R AL, SRR
RURAG 55 D7 Al T o A S8, Bk miAS B A 1 )oK
R BRI ST G FR 5 SRS PR 56 A i 1Y 4 IS AL
A AT REIE A2 A5 0 R R P A5, B

a W IR IEZS A ~N(u,0%) , WA

,Ul//—l] :O'i/O'j ) ;H\:EP ,Ul' ) O-i y‘j@jjﬂ(llz‘ SIXJ‘E‘LLE/‘J%
MPEABREZE , . o, AN IIKE S, XTI 4
IE bR 2 5

b % 4y Ik N Weibull 43 75 t~W (m,n) , W
my=m; , HHm;, m; oy S; M S; PR A 6y 73 A 1
TERSHL

5) TR 4 MESHE, S5 ET R, K
FFT AR S EL S T i R e 5 R ) 7K 22 ] 1 PR AR

6) FET IR 5 HoRIG M FF Ao 0 S E A R
TIE55 N 37K 2Z ] B R, WT AR A E 5 W 17K
TR A 53 A0 S A A A AR, TR AR IR H
I 71 KPR B 45T SR AR RO,

a WA TE &5 =N (u,0%) , W

5 _ | 1= 1(S0)
R(t,S0) = dj(TSo)j (3

b nFEaik M Weibull 5345 t~W (m,n) , W .

~ t "
R(t,S,) =exp| — 4
(#,50) EXIO[ [77(50)] } (4)

R GAR A B A AN A 3 FrR o

C BB AR R )

BAAEBABL I KF - MREA R

IMESABL TR T BAREAR B R BURE D, R
(tutar ) (PR EFF AT [R])

B YR AFMREL, RSP FE A
R IR A MR F(ORIZS L

A

AR BB SR PEIE AR A, FHR R
AR S R ) 2 [ R F

A

SR IE R T 7= B RS A T AR B 1M A S5

A

< THEISE R >

K3 ARBIBAR 25 1 1 406 7K A2 T 3B 0 i 5 1 e
Fig.3 The flow chart of compression permanent deformation
rate data analysis method for rubber damping structure

4 RIREHE AT

4.1 HEAENEBEIE

R VR 25 K D IR AR R S B D, BB AL
SN iU o = =S VA ) G A N ST S B v LT R
PREPPERE IR LG AR N P=1—cs , MR TRLK L
R — B E N 0.5, HEILAN T4 R KA D2k
WA, b T EIREB A R i W3 2 Figk 3,
4.2 FHHEBEmMESEGEEEESHMEIT
421 FHépEE

X 2 figk 3 W A BRI T LA R
GEO TR HEE Weibull 2070 V5 R R 31 5 Ay
A3 A AR

F()=1-e“"" 1=0 (5)

A g AP RIESEG m A= ST IRS AL
422 hREAER

I CCARAE R T Mcpherson T+ 1986 4E 42,
TR HE ST T B[R] 5 30 ) RN HILAR R g R R g 1



18 12

BB HET - 3 P AR B I IR 285 ) A T 5 - 29 -

*k2 LEBIREMARSFED
Tab.2 The pseudo-failure life of the upper damping pad
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