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is one of the most widely used sheet metal forming processes for 

products is strongly influenced by process parameters such as blank holder 

coupled experimental and finite element investigation was conducted to evaluate the 

-carbon steel with a thickness of 0.9 mm and a diameter of 110 

blank holder having an inclination angle of 12°. Three punch speeds 

mm) were investigated. Finite element simulations were carried 

deformable body. The numerical predictions were validated through 

due to higher contact pressure and friction at the flange region

minimum load of 33.36 kN occurred at 125 mm/min and 0.053 

accurately predict the deep drawing behavior of conical cups 

mechanisms occurring at micro- and nano-scales during sheet metal forming

experimental measurements 
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and numerical simulations for 

 

of the most important sheet metals forming processes employed 

excellent surface quality [1]. The process involves transforming 

extensively used in automotive, aerospace, packaging, household appliances

mechanical performance [3]. The increasing demand for complex 

formability, product quality, and manufacturing efficiency [4]. The successful 

loading parameters. Among these factors, forming load plays 

forming loads may lead to tearing and fracture, while insufficient 

defect-free products with improved structural integrity [6]. 

), punch speed, die geometry, punch radius, die clearance

cavity and is considered one of the most influential variables in 

excessive force restricts material movement and increases the risk 

forming [9]. Furthermore, the geometry of conical dies, particularly 

thickness uniformity, 

reduce defects, and minimize 

extensively studied for conventional cylindrical cups, the forming 

in material flow patterns, contact pressure distribution

thickness variations, wrinkling, and tearing during forming 

production costs and 

longer development times 

identifying the effects of key process parameters on the forming 

drawing speed on conventional deep drawing processes. Several 

optimized blank holder force can improve thickness distribution and 
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studies have focused on the combined experimental and numerical evaluation 

holder force and drawing speed under inclined conical geometries has 

without establishing a comprehensive validation between both approaches

understanding of the forming behavior of conical cups under various 

forming load during the deep drawing of conical cups manufactured 

with a wall angle of 70° and a conical die and blank holder 

speeds are examined to evaluate their effects on formability. The scope 

predict the deformation behavior and forming loads under different 

important field in advanced 

manufacturing because 

processes are increasingly employed in the production of miniature metallic 

engineered structures. The understanding of strain localization, thickness variation

element analysis provides an effective tool for investigating these 

the coupled experimental–numerical assessment of process 

examines the combined effects of blank holder force and drawing 

element model capable of accurately predicting forming loads 

study is restricted to a single sheet material, namely 

considered throughout the experimental and numerical analyses. Furthermore

spring back, microstructural evolution, or temperature-dependent 

examined. Therefore, the conclusions are limited to the investigated 

processes, blank holder force optimization, and finite element modeling 

Section 4 presents the deep drawing experimental program and process 
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G Gauge Length 50.0 ± 0.1 

W₀ Gauge width 12.5 ± 0.2 

Ro Radius of fillet 12.5 

L overall length 200 
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from ST50 steel to provide adequate structural rigidity and support throughout 

mm, and a lower diameter of 40 mm. The punch nose radius was 
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experiments were conducted using circular AISI 1008 low-carbon steel blanks 

the punch and die throughout the experimental program to ensure 

assemblies designated as A, B, and C were employed. The spring stiffness 

constant was calculated from the slope of the linear elastic region 

A, B, and C, respectively. These spring assemblies provided different 

investigation focuses on conventional sheet thicknesses, the obtained 

localized plastic deformation, material flow, and surface 

enable detailed analysis of stress and strain concentrations that 

numerical methodologies employed in this study can serve as a basis 

4. DRAWING TESTS 

 

The deep drawing experiments 
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