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Abstract: T he tests of frequency sweeping and dynamic displacement sweeping at differ-
ent temperatures for the viscoelastic material silicon rubber were conducted. The predication
capability of the frequency response behavior for Burgers model and RT model was evalua-
ted. Based on RT model, M-RT model was proposed and considered the influence of tempera-
ture, frequency and dynamic displacement was considered. The comparison between the experimen-
tal and predicted results shows that the proposed model in the paper can predict the dynamic consti-

tutive behavior very well under broad temperature, frequency and dynamic displacement.

Key words: aerospace propulsion system; silicon rubber; viscoelastic; dam ping;

tem perature; frequency; dynamic displacem ent

[1]

: 2006 02- 18; : 2006 0523
(1979 ),



432

22
1
Table 1 Testing conditions
( :10~ 420 H2) ( :1~ 2001 m)
/HBm 20 f/Hz 10, 125
t/C - 50,- 10,25, 60,100,150 t/ C - 10,0,25,40, 60,100, 150
, WLF
[25] 2
; Payne
, Payne te.7,
Kraus L8l ;
-Burgers
-RT
Burgers RT
; RT ) 2.1 _Burgers
M-RT
2 [2] .7
1 4 Burgers M axwell
Kelvin (2381 1 . E\
’ 0 Kelvin
@= 10mm, A= 15mm ) JE:  Tb Maxwell
METRAVIB VA4000 ¢
- 150~ 450 C, Q 001~ 1000H z,
16 000Hm), |: {,,
E |
, ’ E,
1 (
1 Burgers
) ( Fig. 1 Burgers model
)
52
i 0+p1‘—+p2‘ﬁ—
- 2
E=E + iE (1) g L8 e LE (3)
5 . at a1t
. 1 g1, G2, p1,p2 Ei, E», i, Tk
b B F 2 q1. 42 p1.p
() (2) .F E g1
B . o
’ gt)= 9 e (4)
: E,E B » o

A1)



3 433
2
Table 2 Model parameters
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Fig. 3 Complex modulus comparison between frequency sweeping test and

prediction of the RT model under different temperatures
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Table 3 M RT model parameters

i/ C - 10 0 25 40 60 100 150
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Fig. 4 Complex modulus comparison between frequency sweeping test and

prediction of the M- RT model under different temperatures
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