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Tab. 1 Material parameters

Property Unit Value
Tensile Strength MPa 350
Tensile Elastic Modulus MPa 3500
Thickness x10%m 12.5

2. 3 HAMBREE
Fig.2 (CHAWrEREEEEZ R T, RIRT IO, HAKEA
BB NI T T N3 BTN TEY, 20777
—ZT 7R (Fig.1) Z4kd o2 & C A A Wr BTl E 1 2
EET 5. HAWAREED I Z 7 R =T~ 7R
— AN 2PEERESILUTRY, v A7 A—2ZI0 s Z 7N
—IIAESF R SERE T AR B T, HRI S A WTAERLES ]

WRANLZ 52 HID. WA EREEE OREME R4l R

AFFE T, HAMATTE 52 7B U DB O OTERL
RS, ZO%G|RARE 5 2 B OB O IS L 2 i 5T
Bz IORELT-.

Micrometer

Clamp bar

Fig. 2 Shear loading equipment
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Tab.2 Parameters of digital cameras
Model Nikon D3000

21.3x15.8 mm size CCD sensor
3872 x 2592

Image Pickup Device

Number of Pixels

Exposure Time 1/6 sec

Fig. 4 Configuration of measurement equipment
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Tab.3 Experiment Cases
Cases 1 ’ 2 3 4 ’ 5 ‘ 6
Behavior of Wrinkles | Formation Process Dissipation Process

Tensile : 0 m

Shear : 1.0x103 m

Tensile : 0.5x103 m
Shear: 0 m

Tensile : 0.5x103 m
Shear: 1.0x10% m

Initial Enforced Disp.

Tensile : 1.0 x103 m

Final Enforced Disp. Shear : 1.0x10-3
ear: 1.0x10-3 m
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Tab. 4 Measurement accuracy

Directions X axis Y axis 7 axis

17x10%m | 14x10%m | 33x10%m

Measurement Accuracy
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Shear : 0.1x10° m Shear : 0.3x10% m

Shear : 0.6x10° m

Shear : 1.0x10° m

Fig.9 Deformation of membrane in Case 1
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Fig.10 Cross-sectional deformation of membrane
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Fig.11 Deformation of membrane in Case 4
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Fig.12 Cross-sectional deformation of membrane
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Fig.13 QQ-Plot of displacement with linear scale



Shear : 0.1x10% m Shear : 0.3x10% m

Shear : 0.6x10® m Shear : 1.0x103 m

Fig.14 QQ-Plot of displacement with logarithmic scale
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Fig.16 QQ-Plot of displacement with logarithmic scale
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SYNOPSIS

The surface configuration of the rectangular wrinkled membrane subjected to shear and tensile loadings was

measured by the Direct Linear Transformation method, and a probability distribution model of the deformation

behavior in the formation and dissipation processes of the wrinkles was investigated. The polyimide films whose size

was 0.30m x 0.16m were treated. From the results, the probability distribution of the out of plane displacement of the

membranes dose not follow the theoretical model such as normal and log normal distributions. However, the

probability distribution shape of the logarithmic displacement shows little change during the deformation processes of

the membranes and indicates an analogy between the experimental models treated in the work.
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