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Analysis on the Mechanism of Fluting in the Bending of Low
Carbon Steel Sheets

K. C. Park, J. B. Yoon

Abstract
In order to investigate the cause of fluting in tangential bending of low carbon steel sheet, an analytic analysis, an

experiment and a series of finite element analysis for bending process were done. The fluting in bended sheet was due to

the yield point elongation of material. Due to the yield point elongation, unstable plastic hinge was occurred in course of
bending of elastic perfectly plastic sheet. According to the amalysis and computational results, lower yield point
elongation than 5% was required to prevent fluting in 0.5~0.6t sheet in 15~20mm radius bending.

Key Words: Tangential Bending, Fluting, Aging, Yield Point Elongation, Finite element Analysis of Bending, Low

Carbon Steel, Plastic Hinge
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Fig.1 Tangential bending process.

Fig. 2 Fluted steel sheet after bending,

22 NE &M 207

AEZE BT Ao JElYE AgHe L
SMUE UL Fig3 5 2o W) A0
02 FUHE Fohe $¥ 27} glo] WY
A}

)

(=

Stress

_Upper Yield Strength

YP Elongation

Lower Yield Strength

7

Q/ - stretcher strain
% [ (Deformed Area)

(Undeformed Area)

Strain

Fig.3 Yield point phenomenon in stress-strain curve.
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Fig.4 Microstructure of low carbon steels after
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Fig.5 Stress and strain distribution in bended sheet

and schematic illustration of fluting occurrence.
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Fig.6 Two cases of stress distribution, moment and
curvature relation in bended sheet.
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Fig.7 Stress and strain distribution in bended sheet
including the yield point elongation effect.
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Table 1 Ratio of no hardening region in bended sheet.
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Fig.8 Stress and strain relation used for analysis.

ML Fig.9 & 72& 3x+9Y shell 840 23
4 AAZAE vt #3519 oH2]. Fig.9 9
BE L F&33 9ty Zo moment g 7hte

HY S RASHG T 3EHAL
1.8% S 249 AAZ 0.1% 9 -rvﬂ E7Y
< F%9 (5mm HE) A 840 WHgEa 4
< 3 AdE Fig.10 3 2o}

uiHHHHIl]]HHlHHH[IHHHTHIHHIHHHEl]lHlHHHI
0 10 20 30 40 50 60

Fig.9 Modeled bending specimen for simulation.
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Fig.10 Deformed shape of sheet with 1.8% YPEL and
0.1% irregularity due to end rotation.
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Fig.11 Stress and strain relation used for analysis.
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Table 2 Mechanical properties of two steel sheets.
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Fig.13 Stress-strain curve of two compaed sheets.
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