S ad7tEE3 2005 d s #ASEUE =83 pp. 423~427

S L RPaMe] HEA Sl 2e olT

LEEF FHITUSD chatel 7| ABeD, 2 SM, M, 4RHE7( A7)
@ T &w 7|7=i|-‘-§h_+)

A Study on the improvement of Formability of sheet metal inner structure

H. J. Kim, (Mecha. Eng. Dept. Cheju Univ.), D. S. Choi, T. J. Jae, J. H. Park(KIMM)
D. W. Jung(Mecha. Eng. Dept. Cheju Univ.)

ABSTRACT

Sandwich structures, which are composed of a thick core between two thin faces, are commonly used in many engineering
applications because they combine high stiffness and strength with low weight. Depending on the application of a
particular sandwich structure, various types of cores can be used. The production of sandwich sheets by a rolling process,
which is a more efficient and economical approach compared to other types of processes, has become an increasingly
important subject of study. In this paper, we have studied the embossing structure of sheet type and developed embossing
roll mold with @3 pattern and roll forming system.

Key Words : sheet metal(2}3), roll forming machine(€ 4] 8 7]), dimple press mold(E = Z = F3),
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Table 1 Mechanical properties of CSPIN & STS304

CSPIN STS304
Mass Density(g/cc) 7.85 7.9
Tensile Strength(MPa) 625 520
Young’s Modulus(GPa) 180 210
Poissons Ratio 0.29 0.3
2.2 SiA{EHY
Y a4 A telgh AN AR M
o die © LA 7].1- punch 9] z & Wgo 29
Fatelsg T3l AFAAE FHUT
AA FHNA HA £EE 1000mm/sec F =0T,
a8y, A9y fEeadMdAe dld %S
XA @3 HAAE FAAF7] HEA Evt

Ao F 5000~30000mm/sec BES A £EF A}
£3to) [4]

STS304 9} CSPIN 0.5t 2AE BHaA R ALE5 S
Az &£x W3l W YA & dd FA
Wl 3 A8 FH3AT Table 2 & AHE
B A zAd gigted YeEJdY.
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3.1 Dimple =28 & &

Table 2 Analysis conditions
Blank CSP1N, STS304
Size 50 by 50
thickness 0.5
velocity 500, 5000

Fig. 2 Drawing of press mold with embossing
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Table 3 Mechanical properties of workpiece HP4

5 A (N/mm2) 66 ~ 80

Q1 A7} & (N/mm2) 75 ~ 90
AR &%) >15

U7 E(HRC) 38 ~44

Fig. 3 & £ Ago] A& UTM(Universal Test
Machine) 2.2 Tl £3FL 1000kgf ©lvh. Aol
ALE R AAE espln 0.5t & AFE3FF T 20KN ~

60KN 9] Fof W3tE FHA 43 4de 3t
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Fig. 3 Drawing of press mold with embossing
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Fig. 4 sts304 & cspln stress comparison
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Table 4 Compatrision of stress

Sts304 0.5t Cspln 0.5t
L5 (mm/s) 500 5000 500 5000
22 max 957.839 10409  686.38  829.967
(N/mm?2)
23 min  458.729 505.623 440.965 468.686

(N/mm2)
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(c) 500mm/sec(cspln) (d) 5000 mm/sec(cspln)
Fig. 5 sts304 & cspln thickness comparison

Table 5 Analysis conditions

Sts304 0.5t Cspin 0.5t

£ X (mm/s)
F7) max
(mm)

500 5000 500 5000
0.5259  0.5233  0.5205 0.5157

7 min 0.3800  0.3657  0.3632

(mm)
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Fig. 6 sts304 & cspln stress comparison

Fig. 7 Two faces embossing shape

- 426 -

T
-35.0 -34.0 336

Displacement (mm)

Fig. 8 displacement-force

5. 48

2 dFdMe mAsd @S Zte dind
S AAFY &2 Wstd wE AgE Y 2
g AR dF WM sy =P
E74E o83y dimple Tl FIL Aztsio
UM 71& ol &3t Yo wste] me WiErzE
o] ¥4 HsE d¥gsto sy Fe HES I
At

1) sts304 A9 A9 cspln

AAETE o 1.3 uj
Az $¥ol o AYE AL 3

gAE &

HP&ze F7hol
B 2 Ho)7} glee

LA
st

ud F

f\l de ot wet FEAY
I o 100KN & o2 HFA
A 2.5mm 9o WEFZRAE d&

37—}%5}.

«1,\m-{n

HHE T AnE FI vMHAd P
WETZAE A7) 9 23& A3F}s)
AEL B3 FA4 2.15mm o HETZA)
T At

f2 o MY
to ok rir

% 7|

€ Hler daATARA sl
B QA AE Al 438 A 39



AU F 3] FAShE o 8l =F 3 (2004)

3. 9%, AEY, FFE oY AvAPYTA
Hq4e A a2 AdH 7 247H3,
B AYTHY  FALTENIY=TR(199)
pp.206 ~211

4. J.C. Nagtegal, L.M. Taylor “Comparision of Implicit
and Explicity Finite Element Method for Analysis of
Sheet Forming Problems” VDM 1991

- 427 -



