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The effect of cutting speed on cutting force and surface quality in
broaching of aluminum 7075

Mohammad Orouji, Mahdi Sadeqi Bajestani, Behnam Moetakef Imani*

Department of Mechanical Engineering, Ferdowsi University, Mashhad, Iran
*P.0.B.9177948944-1111, Mashhad, Iran, imani@um.ac.ir

ABSTRACT
As a single-pass machining operation, broaching is extensively used to produce simple and complicated profiles with finished surface quality.
Broaching is often used for mass production. Since, it is a special manufacturing process, few researches has been reported in this area. In
this research, the dynamic effects of cutting forces for different cutting speeds on Aluminum 7075 have been theoretically and
experimentally analyzed using MATLAB. Moreover, to make sure of the results, experimental setup has also been designed to investigate the
effect of cutting speed on surface quality and cutting force. For this purpose, a servo hydraulic system based on position control has been
designed. With the increase of cutting speed from 2 m/min to 8 m/min, an undeniable decrease in cutting force is observable, while the
surface quality experiences an interesting increase. It can be concluded that the higher cutting speeds are to be preferred for processing this
material. In practice, it is applicable for especially car manufacturing industry to shorten the time and lower the cost of production.
Keywords: Aluminum 7075, Broaching, Cutting Speed, Dynamic Cutting Forces, Surface Quality
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3. Rake angle
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3. Renishaw Cyclone Digitizer
4. Reverse engineering
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2. Computer Numerical Control (CNC)
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