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Abstract— Cold roll forming is a bending process where the 

bending occurs gradually in several forming steps from an 

undeformed strip to a finished profile. The process is very 

interesting for the sheet metal industry due to the high speed 

in which the profile can be produced. High strength steel has, 

in recent years, become more common in cold roll forming. 

These materials have advantages but also disadvantages that 

affect the design of the process. A variety of cross-section 

profiles can be produced, but each profile requires a set of 

roller. Design of the roller starts with a product pattern, which 

is the sequence of profile cross-sections, one profile for each 

stand of roller. The roller contours are then derived from the 

flower pattern profile. 
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I. INTRODUCTION 

Roll formed sections may have advantages over extrusions of 

a similar shapes. Roll formed parts may be much lighter, with 

thinner walls possible than in the extrusion process, and 

stronger, having been work hardened in a cold state. Parts can 

be made having a finish or already painted. In addition, the 

roll forming process is more rapid and takes less energy than 

extrusion. 

Roll forming machines are available that produce 

shapes of different sizes and material thicknesses using the 

same roller. Variations in size are achieved by making the 

distances between the roller variable by manual adjustment 

or computerized controls, allowing for rapid changeover. 

These specialized mills are prevalent in the light gauge 

framing industry where metal studs and tracks of 

standardized profiles and thicknesses are used. For example 

a single mill may be able to produce metal studs of different 

web (e.g. 3-5/8" to 14"), flange (e.g. 1-3/8" to 2-1/2") and lip 

(e.g. 3/8" to 5/8") dimensions, from different gauges (e.g. 20 

to 12 GA) of galvanized steel sheet. 

Roll forming lines can be set up with multiple 

configurations to punch and cut off parts in a continuous 

operation. For cutting a part to length, the lines can be set up 

to use a pre-cut die where a single blank runs through the roll 

mill, or a post-cut die where the profile is cutoff after the roll 

forming process. Features may be added in a hole, notch, 

embossment, or shear form by punching in a roll forming line. 

These part features can be done in a pre-punch application 

(before roll forming starts), in a mid-line punching 

application (in the middle of a roll forming line/process) or a 

post punching application (after roll forming is done). Some 

roll forming lines incorporate only one of the above punch or 

cutoff applications, others incorporate some or all of the 

applications in one line. 

II. GEOMETRIC CONSTRAINTS ON THE FORMING PATH IN 

ROLL FORMING CHANNEL SECTIONS 

S.M. Panton et.al Cold roll forming is one of the complex 

forming processes which quality of products is highly 

dependent on the process parameters. In this study the effect 

of some roll forming parameters of channel section are 

investigated on the edge longitudinal strain and bow defect of 

products. These parameters are bending angle increment, 

strip thickness, flange width of section, web width of section, 

friction in the roll and strip contact, speed of roll, and distance 

between the roll stands. It is important to consider these 

parameters for roll forming process design. Longitudinal bow 

is one of the main defects in the cold roll forming products 

which is affected by the bending angle increment. 

Experimental and numerical results of this study show that 

bow defect increase with the bending angle increasing. 

Results of present study show that peak of longitudinal strain 

in the edge of channel section increases with the bending 

angle increment and strip thickness increase, but decreases 

with the flange width, web width and distance between the 

roll stands increasing. Results show that friction in the roll-

strip contact and speed of roll stand does not have any effect 

on the edge longitudinal strain. [1] 

 
Fig. 1: Principle of Roll Forming 

III. THE PREDICTION OF DEFORMATION LENGTH IN COLD 

ROLL FORMING  

The objectives of this study are to investigate the change in 

the longitudinal peak membrane strain at the flange edge and 

the deformation length when the yield strength increases. 

 
Fig. 2: Stress vs Plastic Strain 

https://en.wikipedia.org/wiki/Extrusion
https://en.wikipedia.org/wiki/Steel_frame#Light_steel_framing
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These are important since they can be used to 

determine the number of forming steps and the distance 

between them when designing the cold roll forming machine. 

The result from the simulations show that the longitudinal 

peak membrane strain decreases and the deformation length 

increases when the yield strength is increased. [2] 

 
Fig. 3: Material models for finite element simulations 

The cold roll forming process requires successive 

forming profiles to be determined and an appropriate number 

of profiled roll sets to be designed for the product to be rolled. 

This paper examines the design process and how one 

company has put in place a design-production control system 

that allows designs to be ranked in terms of quality and 

efficiency. In addition, consideration is given to the 

proportion of time given to each design task and how non-

creative design activities can be automated. This paper 

presents a method of obtaining an approximate solution to the 

velocity and stresses in the cold rolling of a thin metal strip 

when the roll gap is not parallel. The material is assumed to 

be rigid plastic, and we assume coulombic friction between 

the roll surface and the material. The solution is obtained by 

means of an asymptotic expansion in the parameter 6, which 

is the ratio of the strip entrance thickness to the length of the 

plastic region. The solution of the approximate equations at 

the order where the non-plane strain behavior is first 

encountered is obtained by means of polynomial 

approximations, and the resulting deviations in the velocity 

and stress components from their plane strain values are 

displayed. [3] 

A finite strip method was employed to investigate 

the influence of roll-forming parameters such as bend angle 

increment, strip thickness, material yield limit, outer edge 

width, web width and distance between to roll stations on the 

peak longitudinal membrane strain develop in the old roll 

forming of a channel section with an outer edge. The peak 

longitudinal membrane strain increase with the bend angle 

increment, the strip thickness and the material yield limit 

increases, but decreases with outer edge width, the web width 

and increase of the distance between to roll stations. The 

results from the study are the consistent with the phenomena 

observed in the study of roll forming. [4] 

 
Fig. 4: Peak Strain vs Yield Strength 

These experiments show, that the longitudinal flange 

strain starts between the forming stations and increases 

rapidly to a maximum value just before the Centre of the 

forming station. The web strain exhibits the same behavior 

but the strain is more compressive. These strains decrease 

rapidly when approaching the roll Centre. Some strains cause 

residual stresses that give rise to defects on the finished 

profile. we also measured the longitudinal membrane strain 

across the strip when forming a U-profile and a V-profile. 

Lightweight structures and material are extensively 

applied in the automotive industry. A car body contains 

hundreds of sheet metal parts soft metal alloys are the 

material fulfilling the needs of car weight reduction such as 

aluminum alloys.  However, the low formability of aluminum 

alloys may limit their applications. Fracture is still the main 

problem encountered in the forming process of aluminum 

alloy sheets .A sheet part with necking is prone to fracture 

during fabrication and application therefore it is regarded as 

a defective part.  

Through numerical and experimental tests of the 

cold roll forming process, the effects of forming angle 

increment, inter-distance between two successive stands, 

strip thickness, radius of bend and flange width on bowing 

defects in symmetrical channel section were investigated. 

The following conclusion can be derived from the test result: 

The bend angle increment at each stand is the most 

important factor on bowing in rolled from product. Reducing 

the bend angle increment at each stand or in other words 

increasing the of  Forming stands not only greatly reduces 

bowing but also greatly decreases the effect of bowing by 

other input parameters. 

To reduce weight and improve passenger safety 

there is an increased need in the automotive industry to use 

Ultra High Strength Steel (UHSS) for structural and crash 

components. However, the application of UHSS is restricted 

by their limited formability and the difficulty of forming them 

in conventional stamping. An alternative method of 

manufacturing structural auto body parts from UHSS is the 

flexible roll forming process, which allows the manufacture 

of metal sheet with high strength and limited ductility into 

complex and weight-optimized components. One major 

problem in the flexible roll forming of UHSS is the web-

warping defect, which is the deviation in height of the web 

area over the length of the profile. It has been shown that web-
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warping is strongly dependent to the permanent longitudinal 

strain formed in the flange of the part. Flexible roll forming 

is a continuous process with many roll stands, which makes 

numerical analysis extremely time intensive and 

computationally expensive. An analytical model of web-

warping is therefore critical to improve design efficiency 

during the early process design stage before FEA is applied. 

This paper establishes for the first time an analytical model 

for the prediction of web-warping for the flexible roll forming 

of a section with variable width. The model is based on 

evaluating longitudinal edge strain in the flange of the part. 

This information is then used in combination with a simple 

geometrical model to investigate the relationship between 

web warping and longitudinal strain with respect to process 

parameters. 

IV. CONCLUSION 

From this review two sub-models that are based on two 

extreme scenarios are made: 

1) Sub-model for web-warping: The web of the section is 

free to move (no blank holder is used) and the material 

strength is high enough to restrict any development of 

permanent longitudinal strain. For this case web-warping 

is at a maximum.  

2) Sub-model for longitudinal strain: the web-movement is 

fully restricted (representing the application of a blank 

holder system) which reduces web-warping to zero. For 

this case maximum levels of permanent longitudinal 

strain are observed in the part. 
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