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Stretching D eform ation Analysis of B inlogy M eanbraneM aterial
by Interferom etry Phase-shift M ethod

MiHonglin Qu Zhiao

(School of M echanical and Autan ation Engineering Shangha i Instituite of Technolbgy, Shanghai 200235, China)

Abstract In order to detem ine outplane displacen ents and three-d mentonal profiks of culu rem embrane sub pcted to
1%, 100, 20% and 23 strains the shadov-moir method w ih phase-shift & applied i this experment and interfer-
om eiry pattems having contained the whol fields outplane dispalcan ent infom ation of culure manbmane are obtaned
successfully Then using four phase map three-din en tional pofile of culture m anbrane due to stretch can be recon-
stucted The results ndicate that shadow-m oir method w ih phase-shift & adapt to m easure large defom ation of m en—
brane m ateriak Strains of the whole fields for culture m an brane can be detem ined accord ing © the data collecting fran
this experment and twillbe studied i the folbw g researchwork
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Fig.2 Spherical coronal sketch

Fig.1 Schematic diagram of shadow moiré
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Table1 Dinensionsof spherical coronals used for bading
/mm /mm /mm
1% 28 00 141 40 2 80
10% 28 00 48 70 8 85
20% 28 00 37 57 12 52
25% 28 00 35 00 14 00
3 S
31
1 , ( Q7- 4750
, 100mm, 150~ 160 m, E=2 14MPa =0 48)
2 2 4

1. 1%B A BR5E, 2. 109% 0 2 3R, . 3 4 5
3 20%RERE. 4 25% AR E 1 B0 BT IR, 2 MR, 3 M- shHLH, 4 SOETE, 5.CCD
B3 XRAmERE M4 XERZE
Fig.3 Spherical coronals used for loading Fig4 Experiment on spot
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W 1% 2 28 mm, 2 80mmy; 10%
8 32 mm, 8 85mm; 20% 12 12 mm,
12 52 mm; 2% 13 52 mm, 14 00 mm.
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Fig.5 Foure-step phase shift patterns
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Fig.6 Phase map and unwrapping map Fig.7 Plane and three—dimensional maps(1%strain)
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Fig.8 Three-dimensional profile maps
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Table 2 Rehtive errors of experin ental results

/mm /mm Yo
1% 2 80 228 18 6
10% 8 85 8 32 59
20% 12 52 12 12 32
25% 14 00 13 52 34
oA
4 én |4«
4 )
o
16F _ o 1ol
, , ) 14 —e— 10%Hr {0
’ ( 12 F —a— 20%%i1 i
) g 10 F —w— 25%%i{#
5 E
(8] = 8r
2 2 6 F
9 ? 4r
, E 2t
o L= i . " e 3
> > > . 0 5 10 15 20 25 30

v/mm
M9 EFERBox MEEMB WHSHHE

2
Fig.9 W curves of culture membrane along ox axis
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