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Viscoelastic Analysis of Apple Flesh Using FEM
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Table 1 Physical properties of apple used in the compression test.

Kind of fruit Cultivar Date of harvest (X%‘—T“‘:’,) I\(Afg)s T tj(igc;?n{l)sity
Apple Yataka 2004.9.18 4.01 0.3364 838.9
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e7]4 : O = Cauchy stress(Pa), € = Deviatoric strain, 4 = Volumetric strain
G(t) = Shear relaxation kernel function(Pa), K(t) = Bulk relaxation kernel
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t = Current time(s), 7 = Past time(s), I = Unit tensor,
Gy = Initial shear modulus(Pa), G- = Final shear modulus(Pa)

Table 2 The boundary conditions of objective function, state variable, and design variables.

Items Initial Values Bounds Tolerance
Objective function Strain energy(tested- FEM) - 0.01
Sate Varidbles | Coperison of eaction foces | 9% value of | oor
. Elastic modulus 2.71 MPa 0.2<E<5.0 0.001
Vlggzgﬁs Poisson’s ratio 0.27 0.22<P<04 0.001
Viscous coefficient 8000 MPa - s 500<V <100,000 100
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