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ABSTRACT: The work aims to evaluate the service life of a type of phenyl silicone rubber damping pad under the
complex temperature environment of alternating warehouse storage and outdoor service. Thermal air accelerated aging
tests of phenyl silicone rubber damping pads were conducted at different temperature to obtain the data of compression
stiffness performance and calculate the reaction rate of multiple equivalent temperature in the warehouse storage-outdoor
service environment to evaluate the service life of phenyl silicone rubber damping pads. At a confidence level of 99%, the
retention rate of compression stiffness of the phenyl silicone rubber damping pads showed a modified exponential
variation law with extended aging time, with a fast initial variation rate, and a reduced later variation rate. As the
temperature increased, the crosslink density increased, reducing the damping capacity. Based on the Van't Hoff rule, the
calculated service life of the phenyl silicone rubber damping pads in the alternating environment of warehouse storage and
outdoor service is 28 years, providing methodological support for the service life prediction of similar products.
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Fig.2 Degradation law of compression stiffness for
phenyl silicone rubber damping pads
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Tab.1 Crosslink density data of phenyl silicone rubber

ZWBEE v/ (1074 mol'mL™")

Al /d
100 °C 120 °C 140 °C
0 2.421 2.421 2.421
28 2.734 2.662 2.835
49 2.815 2.523 2.931
91 2.654 2.916 2.838
119 2.929 2.718 2.826
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Fig.3 Compression stiffness retention rate variation
curve of phenyl silicone rubber damping pads
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Fig.4 Relationship curve between In P and ¢

MWE 2 T LIEW, TEEREN 9%, risdl K
T r e, VEBARIEREAR IR 46 W BEARFRR P Rl 50 B
B8] ¢ AR fE A I AF G IE R AR A

feha, Vhin KXF UTER (UL 5), 3RT5
HORE R K AR TIAC KR,

HRAEFOC R BRI IG A E R (A WEE 8 3),
TE B G E N 95%It, 7 315( 0.880 1) KT r £(0.878 0 ),
Vi A 2R I REAR B AE B {5 N 95 %R, 2 N 18 5 50 K
AR T 474 Arrhenius fillEE 77 A 58 .

K =exp(0.1438-834.07/T) (4)
2.3.2 HEEHEERNER K sue

MRPEIERE TR, WESFE 10 °C, [
ORI 2~4 %, FTEALIA R 7 305 R DX Ja) PR 65 % Ui
AT 2 °CHF, 2 IR DX 8] A () R S 0 3 2 m]
AR RE DX () %) B I % A R R R DX ]
FRE RS 5 T PRI B2 AR AL (BN T 5 °CI, 2 B IX ] 1
F N T AT v ) 3 B R g R AR . PR, K P b

0.20

(ELBRIEE R ZE B AT IR BE L 5 °C BRI , S50k
TR X 0] B P TR TR RE 28l ST R T A A A AR
HMIESRAT — R FNAS [A] S50 1) SN R K e, X
FEZIRE DX [] 7y L g 3 R

DRI, B A R e A e 7 5l X R A 1 4 A P AME
PEIIR IR E (1~40 °C )., FE DIV A PR IR BE ( 6~25 °C)
YILL 5 cCRHBREE, 43 %l 73k 8 MR BESE (1~5 °C,
6~10°C. 11~15°C. 16~20°C. 21~25°C. 26~30 °C.
31~35 °C, 36~40 °C) 1 4 MMEEHY (6~10 °C,
11~15°C. 16~20°C. 21~25°C), F-443% X ] Jia. 5 %)
J I 3 R S B A Ry R AMEBE R R 3. 8.
13, 18, 23, 28, 33, 38 °CHY MW R, LILKJEF
AR AR EE 8. 13, 18, 23 °CHYSL I H%

M, B P AME PR ST SRR | A A
SRR E 4y AR AR (4), 3R &S5 850 B g 3 %
RRIE K, (DL 3):

K =exp(0.1438-834.07/ T)xexp(¢xs,) (5)

R R
m XX

’

(l_rz)Lw w . m -
STy L =R L = N 0
- i=1

tH oA (RN ) SR .
HIEZR 2 I, A SEACIRIE TIRAMERR, s
SFRCIRERY A PTHCS AN NIRRT 4 (9 F3(E, B
A=(1.088 9+1.079 6+1.072 2+1.057 4+1.105 6)/5=
1.080 7

233 HEEPEEMBRRERSERVF/ FSMED
bl

YR TREZRG, e 48 W DR 4r 230 2K 50 57 B
0.5, B&SRER 4. K ACAR (2), 40I3kE
SERSORLEE N 1 PR 5 A A A P AMELBE A4 15 DA
AMEPEIR BT ERRE 3 CCHUEIE A t5-c N FEE, Xt
A FAMESEIR BT SRR 8. 13, 18, 23, 28,
33 .38 CCHIMEBE A, LS G U A7 IR 5 SR 8
13, 18, 23 °CHWAFF31r, R4S A 5RO B 5w Al
BT oM E, Wk 4,

R2 FEEGREREURIEREBIMEREER

Tab.2 Degradation model of phenyl silicone rubber properties and its correlation test results

BE/rC

P RE ALY

K A Tt f=n—2 %
100 P =1.088 9exp(—0.1268:%2) 0.1268  1.0889  0.92238 9 0.734 8 ({5 99% )
110 P =1.079 6exp(—0.130 9:°2) 0.1309  1.0796  0.9487 8 0.764 6 ( E A5 99% )
120 P =1.0722exp(-0.1342:%%) 0.1342  1.0722 09848 8 0.764 6 ( E {5 99% )
130 P =1.057 4exp(-0.137 6:°%) 0.1376  1.0574 09323 7 0.797 7 (E{FHE 99% )
140 P =1.105 6exp(-0.162 7:°2) 0.1627  1.1056  0.978 4 8 0.764 6 ( EHIFHE 99% )
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Fig.5 In K-1/T relationship diagram of
phenyl silicone rubber
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Tab.3 Maximum reaction rate value K at different equiv-
alent temperature

SERURE /°C K,

3 0.117 5
8 0.118 8
13 0.120 1
18 0.1214
23 0.1227
28 0.1239
33 0.1252
38 0.126 4
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Tab.4 Acceleration multiples relative to t; ¢ at
different equivalent temperature

SRR E °C t/4F ARG (r/t50)

3 33.27 1
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23 26.82 1.24
28 25.49 1.305
33 24.24 1.372
38 23.07 1.442
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