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A Study on the Sheet Metal Forming Process to
Design Parameter of Inner Structured

H. J. Kim, D. S. Choi, T. J. Jae, D. W. Jung

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. In this paper, through the FLD
analysis according to the pattern changes, we have confirmed the deformed shape and formability distribution. Also, we
have fabricated the dimple press mold according to the pattern changes, and obtained the dimple inner structure the

forming experiments.
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Fig. 2 Comparison of plastic hinge line
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Fig. 3 Analysis models
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Table 1 Mechanical properties of STS304

Mass Density(g/cc) 7.9
Tensile Strength(MPa) 520
Young’s Modulus(GPa) 210

Poisson Ratio 0.3
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Table 2 Analysis conditions

Stroke Distance(mm) 2.8

Punch velocity(mm/sec) 50

Blank thickness(mm) 0.2
Curve shape Trapezoidal
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Fig. 4 FLD of same pattern shape
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Fig. 5 FLD of different pattern shape
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Fig. 6 Thickness variation of same pattern shape
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Fig. 7 Thickness variation of different pattern shape

Fig. 7 & yF7=x9 A3 ¢4=5%9 339
FA wgle] dig ZAE JeEhich T4 ¥
of digk #&& A & B An o FEA F
gt 0.21686mm £ < 8.4%°} A F7IE vE
Welz, FA FEA HA g 0.142881mm 2 ¢
28.6%°1 FA ZAE el Y WFEA 3¢
o] dygdd A Boh & 7% AERY FA Ta
o] B8 2ATE B2y UREFRAY A4y &

259 8939 A wse 4@ AN F
9 WA F% AT FEg Hase] 1y
zo) 4% BRI FA W% Folg vehy
itk A 22 B FY 94 A4l 43 9
A4 Ao 4 T W Folg mYe ¥
slga, WAHo} 045 A Afelde @R A
2939 $7 a0t € B4 7Y YA
BA%n WETEAZ B 1PEE 9
2 % 9¢ Rez Ba

3. T34 38 H&E X 44E

3.1 =g 28 M=
g WREIEESE 97 d8 |9 J4L @
E zgx 3L A4, AFsgc 5 w3
Aol FHL AR R 5 AVIE Z
I ARA HALE ¢2mm °oln HE YyHL
®2.4mm ot} 22 ¥ H| 7} 045 A A9l A
B2Ee] dAnA PA4L d2mm ojT BE FALS
$52mm olx, FE FHe AR YL
®4.8mm °lx EF FAL ©24mm olth. FzHe
B ]

9Z P49 FolE 12mm ol PArA ALY
ol Imm 2 AA AT ’

Fig. 8 Dimple press mold
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Fig. 9 Universal Test Machine
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Fig. 10 Dimple shape of inner structure
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