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A Study on Elliptical Bulge Test by Meiré Method

Nam Ju Baek, Dae Min Kang, Kyu Taek Han and Young Ju Chi

Abstract

Thin elliptical diaphragms of brass, copper, aluminum, and mild steel were bulged in elliptical
dies having aspect ratios of 1.33 and 2. Besides, we measured radius of curvature of the
elliptical bulge through Moiré method in bulge test.

It was found that the experimental results agreed with a simple theory, which was modifica-

tion of the bulge theory developed previously for rectangular diaphragms and applied successfully

to elliptical diaphragms.
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Fig. 1 The formation of Moiré fringes in bulge test
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Table 1 Average tensile properties of metals used

Heat-Treatment (kgﬁ/{r‘npmz)’(kg’/rrhsmz) E ‘ R K ’ 7 B
Mild steel as-received 23. 10 30. 80| 35.10(%) 1.37 53. 80, 0. 230 0.016
(SPC-1) .
Cu as-received 20. 97, 22,50, 19,50(%) 1. 40 35. 00 0. 080 0.010
Al as-received 11.07 12,51 3.50(%) 0.53 14, 83 0. 024 0. 009
Stainless steel | as-received 27.62 110. 85| 68.93(%) 1,24 136. 01 0. 450 0. 030
Brass as-received 29.31 48.10| 31.61(%) 1.05 69. 00* 0. 252, 0. 030
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Fig. 2a Strain distributions on the major axes of copper diaphragms bulged in a 2.0 aspect ratio die



Zotalglell 3t el AY A7 397
0.25 -0.25
0.20 0.2 0.08
>
x w
w - -~
0.15 Wooast N = 0.06
5 ~ . g
g : £ hzt b
- b 5 \ 2mm s
z - 0.04
E 0.10 \.tlzmm : 0.10 \ g o herzem
T . 3 h=8mm - Z .
=3 - fe— \
% 05| —— hZBMM 2 o0s = £ oo hz8mm
£ o — £ 0 . §\:
0 5 1 15 2 25 0 5 10 15 20 25 ¢ 5 1 15 0 25

Original distance of grid
point from pole X

Criginal  distance of grid

point

from pole X

Original distance of grid
point from pole X

Fig. 2b Strain distributions on the minor axes of copper diaphragms bulged m a 2.0 aspect ratio die
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Table 2

Aspect ratio

Material |300€ 10| 1.3 2.0
Failure
brass major | pole| pole(major)| edge
(7=0. 252)| minor |pole| pole( » )| edge
copper major | pole| pole( # )| pole(major)
(7=0.080)' minor | pole| pole( » )| pole( » )
mild steel | major |pole| pole( » )| dole( » )
(7=0.230)! minor |pole| pole( » ) poleC » )
stainless steel major |pole| pole( » )| poleC » )
(7=0.450), minor |pole| pole( » )| doleC » )
aluminum| major | polej edge edge
(7=0.024) minor |pole| edge edge
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Fig. 10 Diagram of an elliptical diaphragm showing
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