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Fig. 1 SEM image of porous alumina membrane (a) Obverse (b) Profile
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Fig. 3 Intensity distribution curve with gray levels of temporal sequence speckle pattern
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Fig. 4 Load curve on aluminum specimen Fig. 5 Center load—displace curve of aluminum specimen
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Table 1 Measurement modulus elasticity of pure aluminum in bulge testing

WAE S (Pa) | b SEEAR (um) | FHESER R (GPa) | SEE (GPa) %% {H (GPa)
5294 0. 6249 69. 15
10772 1.2768 68. 86
68.49 69
16159 1.9372 68.08
21621 2. 6004 67. 86

7 2l B R A T A T SR - L X AT 4 0 B4R 10mm SN 77, 46m B9 AL AR £ 7L HE 4T
TSR L R A T — I ] 9 9 T R P K X 7 9 TR ) 5 S Ol L PR I R ) R T 9
Sl R T R R R 7R R [ 1 R RSB AS I L R 6 BT .

4 #igfitit

7 S 2 I ] R ) A U SRR T 8 P 0 e A2 A S S8 B4 0 A A5 BT 1) R 40 OB D' AR A A
WS EEA RO R . 5 A AT BT AR S 060 B 30 5 ok a4 4 AR A S5 A R ) R i A Y



LI BJE 7 45« AR 22 L AR T B Ik 1] e 27 0 RE T 35 1 4G T

(@]
(o]

h : — '
' AT = - :
AL TTERTR D]
B v VT 15
z A oot —
et B s e e B
= [ ] 1 =
I L : - =
< 2 ;é,.xf P=2kPa . - z
2 [ B =05,
o N S 0 U SO I
A : I
1A} }.i.;z.f_s._...__...'h__ smememe __.:..3,{.'“,.{.__
N R D Lo T A U B
IIII}K _,-"-".-":lrr i I '\‘u
T S __“:w.'.mé_
o ; )
ne ; —
0 2 4 B 8 mm 0
@), ..
- hi.
T
E’ E‘L
[ =,
gﬂ = 3.
w [ b
E: 5.
al b
= .
wr
=3
0

Mo ': Mg
(c) )
Bl 6 AR 2 LB ZE IR TR B A0 ) i s B AR TR 2k - () IRE RO 2R 45 4l 7E
1,2,3kPa ¥ 3 VE AR BB RS 2k 5 (b) L (o) o (D43 BIAIAREFE 1,2, 3kPa 3977 F ) 4 F i 114 s8¢ 58 A8 T il T
Fig. 6 Bulging displacement diagram of alumina specimen under various uniform pressures
(a) Centro— symmetric section displacement curves of alumina specimen under various pressure; (b),(c),(d) 3—D

plots of out of displacement field of alumina porous membrane under uniform pressure 1kPa,2kPa,3kPa, respectively
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Investigation on Bulge Deflection Measurement of Porous Alumina
Membranes using Temporal Sequence Speckle Pattern Interferometry

LIU Zhao-tao"*, MIAO Hong', GU Ping'. LIU Gang', WU Xiao-ping'
(1. Department of Mechanics and Mechanic Engineering, University of Science and Technology of China, Anhui 230027,
China; 2. Hefei University of Technology, Anhui 230009, China)

Abstract: The dimensions of the porous alumina membranes studied are 10 mm in diameter, 75 pm in
thickness and the array of perforation holes are regular hexagons with 50 nm in diameter. Their fine
structure and chemical,mechanical and thermal stability make it very useful as a filter to separate the
small grains from mixed liquid. Unfortunately,the significant macro— mechanical properties of porous
alumina thin membrane are reported scarcely and have to be investigated for reliable application. First-
ly, the porous sample was fabricated and its dimensions and microstructure were characterized. Then
the bugling deformation and the Young modulus of the pure aluminum sample were measured by time
sequence speckle pattern interferometry with high precision and the results are great agreement with
the given material reference parameters. Lastly, the temporal speckle pattern interferometry was used
to investigate successfully the large deflection of Porous alumina membranes loaded by perpendicularly
uniform pressure. The bugling deflection of the porous alumina membrane sample was acquired. The
results lay a good foundation for further study on the mechanical properties of porous alumina mem-
brane and their relation with microstructure.

Key words: porous alumina membrane;temporal sequence speckle interferometry;bulge test; mechani-

cal properties analysis;deflection measurement



