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ÖZET

per
Anahtar kelimeler:

EXPERIMENTAL INVESTIGATION OF THE BENDING BEHAVIOR OF S235 
STEEL PROFILES WITH DIFFERENT PUNCH GEOMETRIES

ABSTRACT
In this study, the bending behavior of S235 square steel profiles under different punch 
geometries was experimentally investigated. Square hollow sections with dimensions of 
50×50×4 mm and a length of 300 mm were used in the experiments. Bending tests were carried 
out using a Shimadzu universal testing machine at a constant loading speed of 2 mm/min. The 
primary objective of the study was to determine the effects of different punch radii on 
deformation behavior, load-carrying capacity, and stress distribution of the material. For this 
purpose, three different punch geometries with radii of R5, R10, and R15 mm were employed.

The experimental results demonstrated that punch geometry has a significant influence on the 
mechanical response of the profiles. In small-radius punches, the reduced contact area caused 
higher stress concentrations and earlier local plastic deformation. Consequently, the maximum 
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load-carrying capacity remained at lower levels. In contrast, larger-radius punches distributed 
the load over a wider surface, resulting in a more uniform stress distribution. Particularly for 
the R15 punch geometry, the entire cross-section participated in plastic deformation, and the 
profile was able to withstand loads up to approximately 95 kN. The findings indicate that 
contact geometry is a critical parameter affecting the mechanical performance and deformation 
characteristics of S235 steel profiles.
Keywords: S235 steel, 3 point bending, punch geometry, profiles
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