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Abstract  

 
In ultra-precision metal machining, the flow stress model performs well in distinguishing the ploughing effect from 
the phenomenon of chip separation. The distinction of material deformation (in ploughing) and lamella formation (in 
chip separation) is dictated by the relative tool sharpness (RTS), which is defined by the ratio of undeformed chip 
thickness (depth of cut) to cutting tool edge radius. This paper displays the ‘flow stress phenomenon’ by dint of finite 
element (FE) analysis in metal cutting operation using Simulia Abaqus Computer-Aided Engineering (CAE) software. 
The orthogonal turning process model of Al 6082 workpiece for producing continuous and discontinuous chips has 
been developed. The workpiece deformation was examined using the Johnson-Cook damage model and the input 
boundary conditions (BC) in Abaqus CAE were provided for simulating the intended operation in order to compare 
the FE data with previously experimented results. The overall simulation process conformed to the physical 
experimentations with some variations due to software restrictions. The inferences of this research have been discussed 
with the possibility of applying intelligent techniques that can improve the machining process. 
 
Keywords  
Flow stress, Machining, FE Simulation, Optimization, Chip Formation 
 
Acknowledgements 
The authors acknowledge the guidelines and support provided by the Department of Mechanical and Production 
Engineering, Ahsanullah University of Science and Technology, Dhaka, Bangladesh. 
 
Biographies  
 
Dibakar Sarker is a final year undergraduate student pursuing a Bachelor of Science degree in Industrial and 
Production Engineering in the Department of Mechanical and Production Engineering at Ahsanullah University of 
Science and Technology, Dhaka, Bangladesh. He is currently performing his undergraduate thesis on intelligent 
machining and simulation. His research interests encompass manufacturing technology, computer aided design, finite 
element analysis, supply chain management, and data science. 

Shams Abu Alam is doing his B.Sc. in Industrial and Production Engineering at Ahsanullah University of Science 
and Technology. He is doing undergraduate thesis on finite element analysis and intelligent machining. Manufacturing 
processes, supply chain, and CAD are his areas of interest for research. 

Md. Khalid Bin Mosharof is currently doing his B.Sc. in Industrial and Production Engineering at Ahsanullah 
University of science and technology. He is doing his undergraduate thesis on finite element analysis and intelligent 
machining. His research interests are manufacturing technology, CAD, supply chain, and lean manufacturing. 
 
Dr. M. Azizur Rahman is an assistant professor in the Department of Mechanical and Production Engineering at 
Ahsanullah University of Science and Technology, Dhaka, Bangladesh. He earned B.S. in Mechanical Engineering 
from Bangladesh University of Engineering and Technology, Bangladesh, M.Sc. from Nanyang Technological 
University, Singapore, and M.Eng. & PhD in Advanced Manufacturing from National University of Singapore. He 
has published numerous journal and conference papers. His research areas include ultra-precision machining, 

mailto:160107095@aust.edu
mailto:160107057@aust.edu,
mailto:160107100@aust.edu
mailto:aziz.mpe@aust.edu


Proceedings of the International Conference on Industrial & Mechanical Engineering and Operations Management 
Dhaka, Bangladesh, December 26-27, 2020 

© IEOM Society International 

electrical discharge machining, laser beam machining, additive manufacturing, micro/nano fabrication, manufacturing 
process improvement, and supply chain management. 
 
 
 
 


	Acknowledgements
	Biographies

