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An Experimental Approach of Milli-Structure Sheet Metal Forming
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Abstract

Milli-structure components are classified as a component group whose size is between macro and
micro scales, that is, about less than 20mm and larger than lmm. The forming of these components
has a typical phenomenon of bulk deformation with thin sheets because of the forming size. In this
study, milli-structure rectangular cup drawing is analyzed and measured using the finite element method
and experiment. Generally, milli-structure containers or cases like cellular phone vibrator consist of
rectangular-shaped drawing to save instailation space. A systematic approach is established for the
design and the experiment of the forming processes for rectangular milli-structure cases. To verify the
simulation results, the experimental investigations were also carried out on a real industrial product. The
numerical analysis by FEM shows good agreement with the experimental results in view of the

deformation shape of the product.
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___ Table 1 Mechanical properties of material

Specimen SPCE
Yield strength(0.2%) 14942
Ultimate tensile strength 268}
n-value* 025
r-value 0.17
_ C-value* 537MPa

n

* The uniaxial true stress-true strain curve : 6= C ¢
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5 The thickness strain distribution at the BHF,
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Fig. 6 The minimum thickness distribution at each BHF
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Fig. 9 The final product geometry(unit: mn)
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Fig. 11 The cutting line of experimental specimen

Fig. 12 The treated experimental specimen
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Table 2 The specimen treatment of the
measured thickness distribution

Cleaning Oil | A3
Equipment .
. 25N(Load)

Mounting . . .

_ | Heating : 5 min, Cooling : 3 min_
Specimen : micro cuttes

Cutting pec » TO T

o | Surface : diamond cufter

Grinding . No. 300, 500, 1000

Polishing Diamond Cutter @ 3, 1m

Etching 2% Nital, 50 sec. R

= N

Figure 1394 & A7 ZvR-E ddsto] 1 g

& 54 AV SEME ojg3ste] F5¢ vl

=

o mgolth o] @R AuE Edlm Az oy
7o) 57 EE 4o o 54 Ads

Fig. 149 YJeMdA ol Figure 14904 et s=
vkl o] AtZb muyRolM e FA Wgrt
%ol dojt} oF 024 FEY FAE BHASFT
gon o= ot 84 AL 5 H4 AP
FARE A& e Qo 223, Fig. 1590
X o]l ddde Yets e BXE B
d Azt sy oA ZUR dZozE YAt
AFHHE FEoz A PR 4P}t Fud

-475-

AA dea glow, EaRdAE e g
2 Fejeh fAe AHE BT Qv 3y,

ST RBNAE A7 ¥ FAY A9

of wheh v 2 WY °ﬂ “3}% AAe] Bojsk o
& BoFa Ao =9, Figure 162 A =

HR9 44 98 PE 542
o},

SN

uelsIq AN

’7 Thickness Distrioution
‘
B 40 .
| a5 7 v
| £ a0 'y e T‘—v
L WL B
R D
Iz
S 20
!515 N -
P g
.é‘TOf-‘v
5o
|2 ol e
|  “<°8888:-8338§8825%
i & R R SR - T I S e R - N
! Neutral Cistance(/100)
I

Fig. 14 The thickness distribution of the cross section

Fig. 16 The photograph of the grain distribution( X 200)
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