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Development of a double cantilever sandwich beam method for evalnating frequency
dependence of dynamic modulus and damping factor of rubber materials

Kwangwoo Kim, Nak-Sam Choi
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Abstract
This paper proposes a double cantilever sandwich-beam method for evaluating the frequency
dependence of material dynamic characteristics. The flexural vibration of a double cantilever sandwich-beam
specimen with a partially inserted rubber layer was studied using a finite element simulation in combination

with the sine-sweep test.

Quadratic relationships of dynamic elastic modulus and material loss factor of

rubbers with frequency were quantitatively suggested employing the least square error method.

1. M B

A JATZEY HARFAE AFEr] 99
543 7xEE dAsoq F&ste a7 oF
oAAx Utk 1 F FE Ao] 1F ADE 2AYA
o Hased FIAZ ABFLER FREA
(structural system)®] 3 T F 548& =498
g Aot} oz FHHFE Wo} FXE FA
gy I3EE A BAANE § JemE FZ
Z4AE 938 oS¢ Foddn B £ 9o ds
AAEE R 9 fYol2FE 71d 29 A
%, Saito 9 TaniE ¥ DAXAZANA o] B
7t 335E & W FFHolgRY dolg ¥F=E
st Al FAFIHL EHAFE T o8
A2 Aokt Rao & Crocker?: HAo)LRE
e GeEAA B4 PPolSH Hojwd
0 IF35F, 445 2 ITEEE 0|23
o= e A g% AR vustgdo v
HO= 3P o] S H(single-lap- join)E ZE ¥
9 RAAAE Bl dis} F5H SAHE 7158
A AYER 7&- FI18ie ooz FE&
o, o] AHE FIF8AP g3 £ 2
To} wwagivt. 2FAT 99 AFEANNE 3
459 seATY &EAE, 5y 5
7} obd, 9AF FF2 AFEHALH, o e
FAHNNZAE 49899 AAYL Aol F

+ ggdida e AAdA g
- gvism 71 AF %3
nschoi@hiware. hanyang.ac.kr

-19-

o guT E@ 394 1R Suddss
EAASY NEEAYe @ A9 AZAF o
3 FRHEE Hojgol, §F 24 e Fag
gEAE T NY AYHer 7 F Y& ¥
g Age] Yot

2 A7E a4 173 FEHLeE A48
%% M= A H(double cantilever sandwich beam,
DCSB)E HXF ZE= /Isn 1FAEY F
g4As R ASSAATE Fiard YFEA

AFgsto] AR ot
2. dH

2.1 EPDM 19 A8

179 ARERE (FEIFFuP-AAEdAN AF
% EPDM-Hs61, EPDM- Hs65, EPDM-Hs72 & A48}
At AHSAATE e=100%Y W -Hs61, -Hs65,
Hs72 9 3% Zt7} 1.59,2.34,3.16MPa ©]t}.

22 179 EEHFHEINS|AMAEH(DMA): XEELH
ol MELMAST &H

%4 4 24 34 4 A (Dynamic mechanical analyzer,
DMA 2980, TA Instruments Co)olA BE U%F
(Film tension mode)¥ -2 95 Zo| 26mm, F
Tmm, 77 2.0mm 2| film 49 AFYHE HEH
o AP2AL AEA AFH(static force) IN S 7}
FeoA JE sum, 5 1Hz B AT

=) 2
T



Fixing Layer(CFRP) S$45C Steel Beam EPDM Rubber layer

- . e

Fig. 1 Geometry of a double cantilever sandwich beam specimen

o
x
i

1~=100mm

Fig. 2 Finite element analysis of a DCSB specimen
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Fig. 3 Storage modulus of EPDM rubbers
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Fig. 4 Storage modulus of EPDM rubbers
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Fig. § Experimental frequency responses of a single steel beam
specimen and DBSB specimens inserted with EPDM-Hs72 rubber
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Fig. 6 Dynamic elastic modulus of the various rubbers evaluated by
DCSB specimens fully inserted with rubber layer
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Fig. 7 Material loss factor of the various rubbers evaluated by
DCSB specimens fully inserted with rubber layer
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Fig, 8 Quadratic frequency dependence of dynamic elastic modulus
of rubbers
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Fig, 9 Quadratic frequency dependence of material loss factor of
rubbers
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