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Qo AEA Al ZAsY TEA 449 Fed FAAPEAd WM HLEHo time-
strain separability 7}d¢] E}FAdE F3HA BAA Aol BA%T A A= R Al
of w2 9ot HWHE Hadamard 47 24t AF o]t AAEE 44 g Yge] o,
asymptotic ¥41& o] &8 A1 7/}d& w2 F44UE 4L Hadamard 5 &4 894 Ee] &
HEolul. 22ekal Ao oju] A FE A7 A) A time-strain separability] 7}do]
HaEA] gethe AR 2 Ao} dX)3ich walr separability & 7 HA A AEsh= A
& S FARW opzt ddEy Rad s JehlA s, 28 AEAAME 2 eldide] @
of 0% "art ok 8] damping T4 A dAlks FAE M FE AFslzz
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ABSTRACT: We investigate, in the viewpoint of mathematical stability, the validity of the
time-strain separability hypothesis employed in polymer viscoelasticity on the basis of experi-
mental results. There have been suggested two distinct stability criteria such as Hadamard re-
lated to quick response and dissipative stability conditions, and in the limit of high deforma-
tion rate’ we have proved that separable constitutive equations are either Hadamard or dissipa-
tive unstable. The fact that the separability is not valid in the short time region in stress re-
laxation experiments exactly coincides with the results of our analysis. Therefore, since the
application of the separability hypothesis incurs thermodynamic inconsistency as well as
mathematical instability, such application should be avoided in the formulation of constitutive
equations. In addition, careful attention should be paid to the limit of its validity even in ex-
periments. It is also proved that there is neither theoretical nor physical validity of using the
damping function.
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