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ABSTRUCT :

The stretch- bending process is considered one of the important
and basic processes in the modern industry, because this process
consists of two operations: stretching process and bending process for
sheet at the same time, which saves time and cost during sheet
forming process. It is also known that many factors effect the sheet
forming process, such as: the dimensions of the sheet metal to be
formed, the forming temperature, the type of sheet metal used,
changing the forming path and designing the forming equipment.
Where these factors contribute to improving the formability of sheet
metal. The bending limit coefficient with stretch is one of the
important tools in this process, as it i1s considered a measure of the
formability of metal sheets, as it was trusted upon in comparing the
results, as this coefficient depends on the thickness of the sheet

specimen after plastic deformation.

In this study, the SS304, SS316 alloy steel sheets were formed
using the bending-stretch forming process experimentally by making a
die, sheet holder and a punch with a V-shaped head. Also, the effect of
the punch radius on the formability was studied by forming of sheet
with two types of punches with radii (5 and 10 mm) in order to change
the forming path for sheet specimen into paths that allow the sheet
specimen to improve sheet formability. The impact of the sheet
specimen dimensions used in the bending-stretching process on the
formability of sheet was also studied via changing the specimen sheet
width. On the theoretical analysis, a numerical model of the bending-
stretch forming process was made numerically using the finite element

method represented by Comsol software, by representing the



movement of the forming punch and fixing the sheet specimen inside
the forming die in order to make a comparison with the experimental

results.

The stretch bending process was theoretically simulation using the
Comsol software in terms of specimen depth, as well as stresses and

strains.

The results showed that the formability of sheet specimen for
SS316 alloy steel sheet is higher than the formability of SS304 sheet
when used the bending stretch limit ratio of formed sheet. And it was
also found that the formability of sheets improves when changing the
forming path to paths with boundaries to fracture away from the
forming process via using two types of punch, the formation punch V
with a radius of 5 mm gives a path close to the plane strain path, but
for the punch 10 mm it gives a path close to the Uniaxial tension path.
The results also showed that the ability to form sheets are improved by
changing the specimen width, which has an effect on the main strains:
the major and minor strain. In addition, the results also showed that
the necking that occurs in the sheet specimen during deformation
process changes its location according to the punch radius, that the

punch radius has a role in the sheet metal forming.

By comparing the theoretical results using the (COMSOL) program
with the practical results, it was found that the theoretical results give

a behavior similar to the practical results



