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Fig. 9.2: Time-temperature shift factor

Table 9.1: Values of the material cbhsthnts for Yamashita-Kawabata model

hyperelastic parameters
c1 [Pa] 2.32 x 10*

co [Pa]  1.00 x 107°

c3 [Pa] 6.80 x 1073

q [ 1.76

viscous parameters

> ] 1.00 7 ls] 1.00

] 5.19x10% | 7 [s] 1.00 x 10

5[] 1.00 3 [s]  5.00 x 10
B[] 5.62x102 |74 [s] 1.00 x 102

2o [-] 1.00 75 [s]  1.00 x 107

OoooboboboboboouboooboboobobUdlbU neo-Hooke OO O
gbobodbdgUbobuodbobboobuogboboobuoobobogogd
0000 ¢ =10"Pa0 00000000 1000kg/m* 0000000000000
00000000000000000000 1.205kg/m300 000 1.82 x 10~°Pa-s
gboboboogobobob20bbbougooooo
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Table 9.2: Values of the material constadtddor modified Yamashita-Kawabata model

hyperelastic parameters
5.00 x 103
—2.89 x 10*
4.88 x 107!
1.60

q [ 4.19 x 1077

r [ 1.15

A"
)

p—U
)

]
]
]
]

viscous parameters

> [] 1.00| 7 [s] 1.00x 107°

5[] 1.00 | 7 [s] 1.00 x 107
B[] 110 | 73 [s] 1.00 x 107°
B[] 540 | 74]s] 4.00 x 107
B[] 170 | 75 [s] 1.70 x 10*
B[] 270 | 76 [s] 1.00 x 107
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Fig. 9.3: Comparison between the experimental and computational results of uniax-

ial tension tests at a constant temperature (20°C) with Yamashita-Kawabata model
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Fig. 9.4: Comparison between the experimental and computational results of uni-

axial tension tests at a constant temperature (20°C) with modified Yamashita-
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Fig. 9.5: Comparison between the experimental and computational results of uniax-

ial tension tests at a constant tensile speed (50mm/min) with Yamashita-Kawabata
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Fig. 9.6: Comparison between the experimental and computational results of uniax-

ial tension tests at a constant tensile speed (50mm/min) with modified Yamashita-
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Fig. 9.7: Uniaxial tensile deformation of pressure-sensitive adhesive
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X ST TS y ST ST ST

Fig. 9.10: Boundary conditions and mesh geometry of steel ball impact test
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Table 9.3: Values of the material constants for modified Yamashita-Kawabata model
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Fig. 9.11: Time history of z position of central point
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Fig. 9.12: Deformation of acrylic PSA (¢ = 0.50ms)
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Fig. 9.13: Pressure field in y = 25mm (¢ = 0.50ms)
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Table 9.4: Values of the material constadtddor modified Yamashita-Kawabata model

hyperelastic parameters

c1 [Pa] 0.1 x 10*

co [Pa] 0
c3 [Pa] 0
cy [Pa] 0
g[] 10
r[-] 1.0

viscous parameters

B[] 1.00| 7 [s] 0.1

1.0m
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slip wall

air
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< >

gravitational acceleration

1.0m

> X
Fig. 9.14: Computational model of gravity-driven deformation (2D, two solids)
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Fig. 9.15: Computational model of gravity-driven deformation (2D, one solid)
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Fig. 9.16: Gravity-driven deformation (continuous condition, 2D)
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Fig. 9.17: Gravity-driven deformation (continuous condition, 2D)
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Fig. 9.18: Gravity-driven deformation (discontinuous condition, 2D)
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Fig. 9.19: Gravity-driven deformation (discontinuous condition, 2D)
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Fig. 9.20: Comparison of deformation (Lagrangian point)
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Fig. 9.21: Computational model of gravity-driven deformation (3D, two solids)
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Fig. 9.22: Computational model of gravity-driven deformation (3D, one solid)
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Fig. 9.23: Gravity-driven deformation (discontinuous condition, 3D)
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Fig. 9.24: Gravity-driven deformation (discontinuous condition, 3D)
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Fig. 9.28: Computational model of embedded bump (gap:5004m)
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Table 9.5: Values of the material constadtddor modified Yamashita-Kawabata model

hyperelastic parameters

c1 [Pa] 1.0 x 10*
co [Pa] 0

c3 [Pa] 0

cy [Pa] 0

pl 10

q [-] 1.0

viscous parameters

B -] 1.00 | 7y [s] 10
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200 pm 250 pm

Fig. 9.30: Deformation and Mises stress distribution (gap:300um)
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Fig. 9.31: Deformation and Mises stress distribution (gap:500um)
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Fig. A.6: Zalesak’s disk rotation



0 step (PLIC) 0 step (VOF)

500 step (PLIC) 500 step (VOF)

1000 step (VOF)

1500 step (VOF)

2000 step (PLIC) 2000 step (VOF)
Fig. A.7: 2D shearing flow
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Fig. A.8: 3D deformation field
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Fig. A.9: 3D Zalesak’s sphere rotation
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Fig. A.10: 3D shearing flow




53}

£=0.00 (PLIC)

&

£=0.00 (VOF)

N

t=0.25 (PLIC)

£

£t=0.25 (VOF)

<

t=0.50 (PLIC)

@

t=0.50 (VOF)

S5

t=0.75 (PLIC)

=)

55\

t=0.75 (VOF)

t=1.00 (PLIC)

%!

t=1.00 (VOF)

Fig. A.11: 3D Stanford bunny rotation




log,(L1 error)

y=

y=logy(L1 error)

¢ VOF
EPLIC

% y=075x-005

Q0.13

M y=112x-094

Q0.07 /?/

30.06 /

/

(N: number of mesh division)

2

N=512° N=256" N=128" N=64

-9 -8 -6 -5

7
x=log,(h) (h: mesh size)

Fig. A.12: L, error of Zalesak’s disk rotation

¢ VOF
EPLIC

/ y=0.74x + 1.33

/ Q0.22

- y = 0.95x + 0.30
Q0.17

/-/

[
(N: number of mesh division)
N=512° N=256 N=128" N=64"
9 -8 -6 -5

-7
x=log,(h) (h: mesh size)

Fig. A.13: L, error of 2D shearing flow
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Table A.1l: Volume conservation rate of Zalesak’s disk rotation

U 0 PLIC O 0 VOF

642 0 0 +339%x10°°0 0O +241x10°0
12820 O —216x10°0 0O —9.79 x 107¢0
25620 0O —1.70x107°0 O —1.30x107°0
51220 0O —1.61x107°0 O —1.67x107°0

Table A.2: Volume conservation rate of 2D shearing flow

0 0 PLICO 0 VOF

642 0 0 +6.05x 1070 0O —1.90x 1070
12820 0O —1.13x107*0 O —4.29x107°0O
256°0 O —1.37x107*0 0O —1.00x107*0O
512°0 0O —249x107*0 0O —1.34x107*0

Table A.3: Volume conservation rate of 3D deformation field

U O PLICO 0 VOF

3230 0 —441x107°0 0O —2.03x 100
643 0 0 -388x10710 O —1.27x107*0
12830 0O —-3.79%x107*0 O —5.64x10710
25630 O —1.39x1030 0O —1.85x 10720
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Table A.4: Volume conservation rate of 3D Zalesak’s sphere rotation

0 0O PLICO O VOF

3230 0 +883x 1070 0O +3.06 x 10730
643 0 0 -1.17x 1070 0O —4.16x 10750
12830 0O —1.31x107*0 O —1.66 x 1070
2560 0 —4.34x107°0 O —3.80x 1070

Table A.5: Volume conservation rate of 3D shearing flow

U O PLICO 0 VOF

3230 0 -125x107*0 O —-1.45x107*0
643 0 0 —-224x10740 0O +7.45x 10740
12830 0O —-1.92x107%0 O —212x1070
25630 O —712x 1070 0O —-7.11 x 10710

Table A.6: Volume conservation rate of 3D stanford bunny rotation

U O PLICO 0 VOF

3230 O +3.01x10740 O —2.60x 10730
643 0 0 -713x107°0 0O +5.00%x 10750
12830 0O —1.90x 107*0 O +4.66 x 10750
25630 O —1.69x 100 0O —3.03x107%0
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Fig. A.22: CPU time of 3D Zalesak’s sphere rotation
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Fig. A.24: CPU time of 3D Stanford bunny rotation
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