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This thesis presents on the end deformation after cutting of light gauge channel steel formed by
roll forming. The hat shape channel steel is broadly used as a sheet pile which is driven into the foundation
for the deck plate of a building, roof material and sheathing or water stoppage, etc. This kind of channel
steel is mainly fabricated by roll forming. When hat shape channel steel cut into specified length, the
cutting mouth of the praduct will change by the release of residual stress. This change is generally called
cut end deformation. If deformation at cutting mouth of the product is large, the size ol a cutling mouth will
become out of standard. This will result on joining failure when joining channel steel with other channel
steel or channel steel with other components, since deformation arise to the mouth of the channel steel.
Therefare, the process of amending the size of the mouth which cut end deformation occurs at front end
and back end is needed. This will make production efficiency fall. Moreover, when carrying out flying cut, if
a cutting mouth of product changes immediately after cutting, it will lead to cogs breakage. Development of
the roll forming method which cut end deformation does not produce from the above is desired. Therefore,
this thesis is focused to solve cul this problem by suggesting the improvement of fabrication of light gauge
channel steel by roll forming,

In this research, cut end deformation of hat shape channel steel and its mechanism was
investigated by three-dimensional finite element simulation. The simulation is conducted using by transient
elastic-plastic analysis by a static implicit method. First, § tandem of rolls, No.1~No.6 are built and 4 size of
lips, Omm, 9mm,16mm and 23mm chanrel steel are formed by this rolls. Then, from simulation results,
relation between simulation result and experimental resuit is compared.

From the results, channel steel with lip having opening deformation at both (ront and back end.
However, channel steel without lip having closing deformation at the front, and opening deformation at
back end. During roll forming process, concave, convex and reverse bending deformation on flange take
effect and make bending lines diverge from contact point between top roll and corner of flange. The reverse
bending deformadon is caused by bending moment and twisting moment. These moments remain on the
flange. When channel steel is cut, release of the bending moment results on opening on both front end and
back end. At that moment, release of twisting moment makes the flange closing at the front end and
opening at the back end.

Inner rolls at the end of the finale tandem are proposed. Previously, by performing a finite element
simulation of the cutting process and the roll-forming process of the channel steel, the residual shear stress
in the inner layer are in different directions at the inner and outer layer which is the factor of the
occurrence of cut end deformation which result in opening at the back end and closing at the tail end. In the
experiments, the result shown that an inner side roll has an effect in cut end deformation, and drum type
inmer roll is more effective. For this reason, inserting inner rolls at the finale tandem was applied on channe!
steel and simulation on it was done. As a [inishing process after fabrication of a product, the No.7 outer roll
and No.8 inner roll were attached. Therefore, this chapter will verify the methode to eliminate cut end
deformation by applying a small inner roll at finale tandem of the roll forming process. In this research,
finite element method (FEM) is used and the mechanism of the cut end deformation by inserting inner roll
will be discussed. Result shows that inserting inner rolls at the end of the finale tandern could eliminate cut
end deformation.
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