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Fundamental Study on the Development of a New Incremental Roll
Forming Process for Structural Pipe Manufacturing
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Structural pipe frames are usually manufactured by complex processes, in which a straight pipe with an arbitrary cross-
section is prepared via a roll-forming process and then fabricated into three-dimensional shapes by a secondary process.
These conventional processes have low productivity. Recently, the inefficiency of the conventional processes has created
the need to develop new forming technologies. In this study, a new incremental roll-forming process is proposed. The study
is aimed at verifying the feasibility of the proposed process and investigating the fundamental process parameters using
finite-element simulations. The result of the simulation demonstrates that the proposed process can be used effectively for
cold fabrication of various shapes of structural pipes. In addition, the result of the investigation of parameters shows that
the forming amount, number of roll sets, and distance between roll sets are significant factors to be considered in resolving
dimensional errors of the product and improving its quality.
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Al Akl B 5&74]@% HojFal Qlet?

£ 43 (Roll Formlng) Zled A =55 BAE A5HoR b uEpA] SHejeld= 71E & A% Ve s S5 &
dE thte] & S0l FUAA ARFoR Fele AP7IER e A2 4d71E ATt ol wlE 88 At 2
A Yo %L 7FsH]go] Sot 4k ARt A, A 28 Y ot dEd SdoHe & A4F Ve w2 ATt
ZH Y H AEH Y T AFE FF, DA F2A, vieks ﬂ]r 714 A 59 e E8sPHAE 7IE 389 FA A
oj3 Aibel de] gEI Qlek!? olgjdt & 4 Ve 4 £ =52 & 3= FRF (Flexible Roll Forming) 7]&-& A|ts)
o A 2 A AlRbelut R o= Z-g-EaL glom, i, i) 5 A% S S 7Y Za2ukdd gFof o
ol Tl =Y ArtelMe AF T4 7 A sl sto] dS ARlskach o E3h EU0] A, E. Tekkayar o]z
o). EJL & AP o2 A2k 2| (Straight Pipe) FEjo] 1% of el ol s AR B oA E HlES ojFoz 27}
AE BRE 49 33k o2 Alaelr] flsiade 2 o 9 3kl g FAlo] ESJAR(Twisting)o] st TSS
(Pressing), H19 (Bending), s}o] =2 Z ™ (Hydroforming) 52| & (Torque Superposed Spatial Bending) 7]&1}, £2] 719t & A

7h Y B AXA sel, oleigh 7120 QAT BWFT B9 BHOR Y solme] Gl Ao| =2 spiAo R Hyst
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(b) Pipe feeding and incremental forming by rolling

Fig. 1 Schematic diagrams of new incremental roll forming
technology
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Fig. 2 Principles of incremental pipe forming
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Fig. 3 FE modeling for incremental roll forming
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Table 1 Material properties of SUS304

Material SUS304
Young’s modulus 136 GPa
Yield strength 214 MPa
Tensile strength 948 MPa
Uniform elongation 43%
Total elongation 45%
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Fig. 4 True stress-strain curve of SUS304 material
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(b) A deformed hollow pipe with elliptic cross-section

(€) A deformed hollow pipe with variable cross-section (f) A deformed hollow pipe with triangular cross-section
and three-dimensional curvature

Fig. 5 Simulation results for various pipes
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Fig. 6 Evaluation of the proposed FE model
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Fig. 14 Experimental results of cross-sectional forming
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Fig. 15 Experimental results of twisting and two dimensional bending with cross-sectional forming
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