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A Double Cantilever Sandwich Beam Method for Evaluating Frequency Dependence of
Dynamic Modulus and Damping Factor of Rubber Materials

crxd

K. W. Kim', J. T. Park’, D.B. Lee”, N. S. Choi
ABSTRACT

This paper proposes a double cantilever sandwich-beam method for evaluating the frequency dependence of
dynamic characteristics of rubbers. The flexural vibration of a double cantilever sandwich-beam specimen with
an 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
suggested employing the least square error method.
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Fig. 1 Geometry of a double cantilever sandwich beam specimen.
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Fig. 2 Finite element analysis of a DCSB specimen.
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Table 1 Experimental values of dynamic elastic modulus

obtained from a cantilever steel beam
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Fig. 3 Storage modulus of EPDM rubbers.
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Table 2 Coefficients for quadratic relations of dynamic elastic
modulus and loss factor of rubbers with frequency

Dynamic elastic modulus FEi=c+cef+ef
Materials Co [4) c2 r,2
EPDM Hs61 | 1.050X10" | -3.837X10* | 4.524x10" | 099
EPDM Hs65| 2.127X107 | 3.404X10° | 3.692x10' | 0.96
EPDM Hs72| 3.725X10" | 8.819X10° | -2.520X10' | 098
Material loss facter ga=ch+cf +cof
Materials ' ¢’y ¢’ i‘cz
EPDM Hs61| 1.525X10" | 9.009X10° | -9.230X10" | 0.94
EPDM Hs65 | 1290X10" | 5.900X10° | -3.565X10° | 0.96
EPDM Hs72| 1252X10" | 4.086X10° | -2.188X10° | 098
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