A Study on The Bending Characteristic of Sandwich Sheet Metal with

Dimple Type-Inner-Structure
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The L-bending of inner-structure bonded sandwich sheet metal is examined to reduce springback and defects of bent
parts. The specimen is composed of top and bottom layers and a middle layer with dimple type-inner-structure and each
layer is bonded by resistance welding. This specimen with hollow type-inner-structure shows different bending
characteristics from the conventional sandwich sheet metals with solid type-inner-structure. The experiments were
conducted for two kinds of working conditions, that is, clearance and movement of first bent specimen for second
bending. The deformed profile, bend angle and springback were investigated and compared and then the proper working

conditions for L-bending of sandwich sheet metal were prosed.
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Table 1 Preparation of sandwich sheet metal

Type of . Inner-Structure .
bonding Skin sheet (Dimple-Type) Thickness
Resistance DP590 Mild Steel 3mm
welding (0.5mm) (2.0mm}

Fig. 1. Sectional view of sandwich sheet metal

22 H=9¥ HauNo M

WE-A7E F58e] FRAZ A9 HEHA
G A4E At Ho|st A =
< vEeldc) E3] Fig. 2(a)9} 2 SR W3
Lt Fig. 2(0)9] &% £E2 Q3te] ArA
Aoz 243 AF APol Brbsste o
3 A AY2AE 2AE Favt gk

(a) Shear deformation of flange (b) Separaticn of welded spot
Fig. 2 Typical deformed profile and defect in I-bending of
sandwich sheet metal

23 AIolHl-HI:‘J

o
B ATAAE 9EY T
oo

= =A% 2
Ag) EYAES A B0 28 FYLS A3l

-

2¢t F3A] APz whE Fgwaye] YA
3R] MRS 2R ) AAlo]
(@), EA(C) 5& Table 204} o] FHE}o]
stieh. Aol WA 9ol Fig. 39 L-
%S ARete] ALgslgon], EA} 10mm,
Z10] 30mme] ZAA 13} AEE Y= A
Aol thElA 23 FEAPL 9k

H

> o B H
A

n&*‘ﬂnig@m

ol ml o

T

of

it
el

Table 2 Experimental condition for second L-bending
{unit:mm)

Movement Qf 8 13 18
first bent specimen

Clearance
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Fig. 3. Experimental set-up for L-bending
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Table 3. Experimental results after second L-bending
Movement Number of o .
of specimen bend axis Inclination angle (°)Final bend angle (°)
(mm)
8 I none 67
13 2 29 76
18 2 39 93
Remark Clearance=10mm

(a) a=8 (b) a=13 (c) a=18
Fig. 4 Comparison of deformation patterns with respect to
movement of first bent specimen (C ; 10mm)

_ibefore movement
{"after movement
1z after second bending

Die Block |

Fig. 5 Schematic view of secondary L-bending
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Straight line length{mm)

12 14 16
Movement of specimen(mm)
Fig. 6 Relation between movement of specimen and length of

straingt line in L-bent area

Table 4. Comparison of straight line length (unit:mm)

Movement of specimen(mm) 13 18 Remark
Calculation 64 9.1 Clearance=
Experiment 79 112 10mm
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Table 5. Experimental results in L-bending

Clearance Final bend angle(®)

(mm) a=8 a=13 a=18

67 76 93

76 82 87

70 72 none
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