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Application of Surface Area Calculating System for Design of Blank
Shape of Deep Drawing Product

Dong Hwan Park*, Byung Keun Choi*, Sang Bong Park**  Sung Soo Kang***

ABSTRACT

One of the most important steps to determine the blank shape and dimensions in deep drawing process is to
calculate the surface area of the product. In general, the surface area of axisymmetric products is calculated by
riathematical or graphical methods. However, in the case of non-axisymmetric products, it is difficuit to calculate
t1e exact surface area due to errors as separated components. Fortunately, it is possible for elliptical products to
rzcognize the geometry of the product in the long side and short side by drafting in another two layers on
AutoCAD software. So, in this study, a surface area calculating system is constructed for a design of blank shape
of deep drawing products. This system consists of input geometry recognition module and three dimensional
modeling module, respectively. The suitability of this system is verified by applying to a real deep drawing
product. The system constructed in this study would be very useful to reduce lead time and cost for determining
the blank shape and dimensions.

Key Words : Surface Area(E83]), Deep Drawing(t]X X 29), 3-Dimensional Modeling(3xtl R )
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Fig. 6 Graphical layouts for calculating
total surface area (t=1.6mm)
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Table 1 Definition of Entity List

B

Feature that the entity represents

Entity_list Contents

Entity_name (e.g. bottom, wall, flange)

Class of entity (e.g. HL, VL, TL)

Entity_type | ( HL: Horizontal, VL: Vertical,
TL: Taper List )
T Thickness
oD Outside Diameter of entity
ID Inside Diameter of entity
H Height
N Null (not used in the system)
FR Fillet Radius of entity
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< Entity_List in the Long Side >
HL 1.6 70.8 41.8 0.0 0.0 0.5)

VL 1.6 40.8 40.8 11.3846 0.0 0.5)

TL 1.6 40.6989 37.0011 3.7926 0.0 0.5)

VL 1.6 36.9 36.9 43.2846 0.0 0.6)

HL 1.6 35.7 25.0 0.0 0.0 0.5)

VL 1.6 24.0 24.0 3.0 0.0 2.5)
("wall6" HL 1.6 19.0 13.0 0.0 0.0 0.5)
("wall7" VL 1.6 12.0 12.0 7.6 0.0 0.5)
("bottom" HL 1.6 11.0 0.0 0.0 0.0 0.0))

< Entity_List in the Short Side >
(("flange" HL 1.6 35.0 27.3 0.0 0.0 0.5)

("walll" VL 1.6 26.3 26.3 59.2 0.0 0.3)
("wall2" HL 1.6 25.7 25.0 0.0 0.0 0.5)
("wall3" VL 1.6 24.0 24.0 3.0 0.0 2.5)
("wall4" HL 1.6 19.0 13.0 0.0 0.0 0.5)
("wall5" VL 1.6 12.0 12.0 7.6 0.0 0.5)
("bottom" HL 1.6 11.0 0.0 0.0 0.0 0.0))

(("flange"
("walll"”
("wall2"
("wall3"
("wall4"
("walls"

Fig. 8 Characteristics and entity_list of product
for input modeling
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Table 2 Calculated results of surface area for
axisymmetric deep drawn product

Method Surface Area [mfj
Mathem’atxcal 11,5813
Calculation
Graphical Layouts 12,572.7
3-D Modeling 11,581.3

Table 3 Calculated results of surface area for
axisymmetric deep drawn product

Method

Mathematical
Calculation

Suvrface Arvea [mf]

13,865.0

13,850.4
13,865.0

Graphical Layouts }
3-D Modeling AL

32 B0 E El2E A E sl

Table 4% Wi FHiA of et 4ly Ci
of FuE A d3E el
A HE 4 A BT Wl
9gaq el A5 dye =
el vl guel v
qee TEA Agtel B %}*ﬁc}‘ JEL_E o
M ’W‘&lo& e AR e
‘M e malE Agtel BT, e
Ak 51%’:1%*@% A% wie mwE AN 2EE
Azgl FE) gea vlEoA AFe Zuds
AN I R | X%Oﬂ Hgaho] A o]
whad ahgd 7] wi o) Bget dabe] v HoF A Fel
tis] Hgo] hed en wdtEdh Fig 12v¢ 8
Sl ey AE 3A Y Rl ofg Alsy)
ziakg vl ols} o] 3x 4 Ry 4%
nle Hoid o =gl FA AshEol Ad
BRE AN sEE Aoz g d459
3, F5rA Alabol e a2l 2jgt why
ol wigfa 1 S4HevE yia, = 4y AL

e

103

gap, ooty 4
}C’i T8 440 a9

=
=

rlo fgﬁ

C)
p—2
O

Sl

Table 4 Calculated results of surface area for
non-axisymmetric deep drawn product

Method Surface Area [mf]
Mathem?tlcat 9,557
Calculation
Graphical Layouts ~
3-D Modeling 9,504.58

Fig. 10 3-D modeling of axisymmetric deep
drawn product (=1.75Smm)
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