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Abstract of Thesis

Gears are mechanical components within machines and mechanical assemblies which
transmit power and motion through successive engagement of their peripheral teeth. Gears
manufacturing process have very important attention in mechanical industries. The aim of
the present study is to find optimum cutting parameters for spur gears manufacturing using
milling machine which improve machining performance for higher productivity and
quality.In the present study, experimental and theoretical work was done. Experimental work
include design and manufacturing spur gears from carbon steel (AISI 1045) using milling
machine , tooth surface roughness measurement ,tooth hardness measurement, in addition to
evaluation of machine performance by calculation of material removal rate ,cutting time ,
spindle horsepower and machine efficiency.Theoretical work involves discovering empirical
equations for surface roughness and hardness .These equations will be used in the genetic
algorithm to find the optimum cutting parameters of feed rate and cutting speed to give high
value of tooth hardness and smooth surface. The optimum values of cutting speed and feed
rate obtained by applied multi objective genetic algorithm was 162.28 rpm cutting speed and
44.53 mm/min feed rate.




