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2 9 AEA A 2Ad] mEA fAe Hed FAYEH WA HLEo]L time-
strain separability 7Hd2] E}gA& +8H3 H9A WA BAgch B 2AoRE WY
o] Mg 297 #¥% Hadamard PEAR 44 F8d) ol AASE &4 A dol deon,
asymptotic 24& 0183 A 7IH L was 7AW AL Hadamard B 44 EA o] Z
g2t ¢Eest oA ojn) #3E Fe A7tdHoA time-strain separability] 7Hdol
HeEx] evie AMe E Aot dx§n. wl2lA separabilityE TAAWNF A FLdte A
& 58 Borg® oplEl 49 ety ey JehllA e, 28 A¥dAR 2 el §4)
of Fojg "art vk tifo] damping ¥ A dAsks FEE 7MY e AFso=
damping ¥49] A2 20 AZEd el $3l A& 7ledtr] A# curve fitting ol4de]
& gick shAch

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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strain separability for 20% PS in Aroclor. Data from
Einaga et al.!
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