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The effects of the grinding depth of the inner bead on the steel
tube hydroformability

B. J. Kim, K. S. Park, D. H. Kim, Y. H. Moon

Abstract

In the roll forming, a flat strip is progressively deformed by feeding it through a series of rotating rolls. There are
various layouts for the tube toll-forming stages. The process sequences are as follows: leveling, roll-forming, welding,
bead removing, seam annealing, cooling, sizing and cutting. Electric resistance welded(ERW) tubes have been widely
used for the machinery parts, especially for hydroformed automotive parts. However conventional ERW tubes do not have
a high formability because of hardening of welded portion by rapid cooling. Moreover the decrease in thickness of the
welded portion during the grinding of the inner and outer bead may reduce the formability of the tube. In case of applying
the tubular parts without grinding the bead, the flow of the fluid can be prevented due to the turbulent flow induced by the
inner bead. In attempt to determine the optimal bead grinding amount in the roll forming process, in the present paper, the
effects of the removal depth and width of the inner beads on the hydroformability are analyzed by the finite element
simulation.
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Fig. 1 Schematic drawing of the electric resistance
welding

FolXe stol=zxw FA ALA YW H=
£ AAsteH o W AA Aol Fo wit s}
JEzEy 4% A H@ 49X 2 FAF So4
Pgol vjxe AYEE 3105 2% 2 (stainless )
BA(A7: 50.8mm, F7: 2mm)E °] &3t F43}
7 g},

2. AEYH

2.1 AEYH U HB Y
stol=nx ) Age ALSE HAUZA= 4 7
3182 GU=ZAZ 80ton Fol 1Y BAFA=R
%7 (intensifier HAAEF <4 200MPay7t F&
ol glom, ¢ Fmel 49 % AV 2 o)

F4E FEHSE ARGY AX o2 74
gt} stolmzxn) A¥Y¥e BAE FYH Alold
F, st FES TE Vil s AAE ¥
of ¥% ¢ 4Y AddE #A FF 290l
A (sealing)H =5 AJA AL o] Fo 3¢t
AAFAE FY 49 AH™dol dAd" HAE
Bt #A viFo) FIs BAE FH AHY
Al Fig. 2014 HolZo|l £ Ado] AlgE &
A 2ddH2 310827 50.8mm, F7: 2mm)E
WALl=5} Zo] 03mm, % 82mm = AAR A
Hi U wj=rt adlE g&ESe AdHe g3
A8 54& vustax @

2.2 ¥3Y =HHANE

(b) bead removed

Fig. 2 bead removing after welding
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a )
specimen Pi(Mpa) | expansion
amount(mm)
(1)as-received 33.3 13.9
(2) bead removed 31.2 7.2

Fig. 3 Deformed shapes of circular tubes during
simple bulging(1 : as-received, 2 : bead removed)
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Table 1 Material properties of the 310S stainless
tube(W : weld metal, B : base metal)
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(b) Various loading path(bead removed)

Fig. 4 Relationship between internal pressure and
axial feeding amounts
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Fig. 6 The distribution of the equivalent strain
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Fig. 7 The distribution of the equivalent strain
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Fig. 8 The distribution of the¢ equivalent strain
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