H"iuu@yw"»ijdu g&;’ﬁ(ﬂ))‘;f@qﬂbuj‘}‘.}ﬁ)g’ﬁj[ﬁ@f@'

* ol B 4 Cwlbo i b oy (Sluid (B ICE Wia TS 50 §)9 JKb i (255 § SO0 () p

©) ®) .. ™ oL ™ - W

oy LS sl 02,08 sl 8 Ll o e (SE o3 IS ockr (Sl s 1 S0 (ST o3 S5 5 oS
o ey L5 s 53 s o a3 K5 gl 0 sSMe sl s IS5 Ay T 1 aolizd 255 00 5 ERW) zoslés (51K 0
ol it oz ge Ul 5 Gl 0l plonil tinaf ) 3 oS Slallb ki[5 Sz Clo 4033, oo A7 Oloj 5 4t 2alS
Ll ol i 4y ol o b pladl ) (Sl 3 K5 5 s S okl ey sty o ) 3 Cosl 0ok Ly 4 2
o LS S b3 gl e (il Sliie Sle sptme (Sl N 5 0 (Silmit Coppo b0 ) 3 s (Gland as SO
s sloaml s Jub (slo 20 )S m i el o Sl ai 4 Gl o b plad]] SO o3 S5 A5 05 ily e Sl G
Bl IS s G5 (Sl 5 JSE kT JS S5 it i o e s 4 oS (S dnts (loolSas] 5 o0 s S0
e il IS oli G sl b S (S (TS o3 S8 e LSS s el ey s siltend el i ezl L
ilise e o 3 S Ol 5 s 4 3 B dols B e 58 plon] (Sl gl s (S 33,5 o
Como il ol g Gl s S g lio o ot 5 alid (6 S0 I o pond (slaosls L ol G bt 1 s JSC

S e ,gg/} [y b s jlovans

s Sl (S S BleS (b 35S eslie 6K sladl ) Wy glands e S Sl slaeilg

Numerical and Experimental Investigations on Strip Deformation in Cage Roll Forming
Process for Pipes with Small Thickness/Diameter Ratio

M. M. Kasaei H. Moslemi Naeini M. Salmani Tehrani R. Azizi Tafti E. Rahimi

Abstract Cage roll forming is one of the new methods of cold roll forming process which is widely used
for producing ERW pipes. In addition to less production cost and time, using cage roll forming provides
smooth deformation on the strip. Few studies can be found about cage roll forming because of its
complexity, and the available knowledge is more experience-based and not science-based. In this paper,
deformation of pipes with small thickness/diameter ratio is investigated by 3D finite element simulation in
Marc-Mentat software. Edge buckling defect in roll forming of pipes with small thickness/diameter ratio
is very important. Due to direct effect of longitudinal strain on the edge buckling phenomenon,
longitudinal strains at the edge and center line of the deformed strip are investigated and the high risk
stands are introduced. Deformation flower pattern and curvature of the deformed strip are predicted
using the simulation results and the effects of each cage forming stage on the deformed strip profile are
specified. In order to verify the simulation results, circumferential length, opening distance of the two
edges and forming power in different forming stages are obtained from the simulations and are
compared that of the experimental data which were measured from the production line. A good
agreement between the experimental and simulated results is observed.

Key Words Cage roll forming, ERW pipes, Longitudinal strain, Edge buckling, Flower pattern,
Relative curvature
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