Deformation Pattern of the Pyramid-Core Welded
Sandwich Sheet Metal in L-Bending
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Abstract

The L-bending of inner-structure bonded sandwich sheet metal is examined by using a bending die attached to the
material testing machine. The specimen is composed of top and bottom layers and a middle layer of pyramid-core
structure and each layer is bonded by brazing. The variables chosen for experiments were clearance between punch and
die, location of bend line on the specimen surface and clamping type of specimen during L-bending. Effects of these
variables on deformation of specimen around die-corner radius were investigated. It was shown that the irregular shapes

of recess are formed in the inner layer of bended parts and they greatly depend on working conditions.
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Table 1. Preparation of sandwich sheet metal

Type of Skin Inner sheet .
i ) Thickness
bonding Sheet (pyramid-core)
. STS304 Mild steel
Brazing 3mm
(0.3mm) (2.4mm)

(a) pyramid-core {b) sandwich sheet metal

Fig. 1 Schematic view of sandwich sheet metal
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Table 2. Experimental condition for L-bending

Clearance[Clamping of! Location of bend
. . Remark
(mm) | specimen line
Fixed Bonded spot
10 Non-bonded spot
B t |- i
Non-fixed onded spo Fox;im_mlgo
Non-bonded spot | SPe€d =
Bonded soot mm/min
Fixed | -Rp=Smm
A Non-bonded spot | - Rd =5mm
Bonded spot
Non-fixed |~ PO
Non-bonded spot
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Fig. 2 Experimental set-up for L-bending
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(b) Sandwich metal
Fig. 3 Deformation profile of flange in L-bending

(a) Clad metal
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Fig.4 Deformation pattern of sandwich metal
according to location of bend line (clearance=10mm,
specimen ; fixed)
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(a) C = 10mm (b) C = 4mm

Fig. 5 Deformation pattern of L-bending metal

according to location of bend line(specimen ; fixed
at bend line)
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{b) fixed at bonded spot

Fig. 6 Deformation pattern of L-bended metal

(a) non-fixed
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