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Abstract

Metal deformation is generally an important and
fundamental process in the global industry, as it represents a large
proportion of manufacturing processes that wuse plastic
deformation to change the shape of the metal piece. The (Bulk
deformation) process of metals improves the mechanical strength
of the work piece due to the refining of the grains as well as the
continuous flow of the metal. In addition, the parts formed by the
process of forging in which the deformation of the piece by
compression, which are applied through presses usually without
pits and pores.

The aim of this research is to design and manufacture a
metal die for the deformation of (Spur gear) through numerical
simulation and experimental work for the purpose of studying the
loads of deformation, the stresses of the deformation process, the
speed of the flowing metal , Better flow of metal inside the die
cavity, Dispose of defects likely to occur during the forming
process of the resulting parts, as well as studying the hardness of
the resulting gears ,practically the process of forming the gears
are implanted on cold forming using the hydraulic pressing
machine and on hot forming using the hammer pressing machine
and identify the loads resulting from the deformation process.

In this study, an engineering design for an completed
metal die for the manufacture of spur gears through the use of
basic drawings and tables for the design of die. The process of
metal forming was theoretically accomplished through numerical
simulation by using (DEFORM 3D) in the Finite element method
and practically by manufacturing a complete metal die and then
Implementation of practical experiments to manufacture the
gears by cold forming of the lead metal by using the hydraulic



press machine, and method of hot forging of carbon steel by
using hammer press machine

Results obtained through numerical simulation
indicated that there were differences in stresses, strains, and flow
velocity of different forms of work pieces as well as differences
in forming loads. The results obtained also indicated the extent
of the apparent variation in the hardness of the gears at different
locations. Finally, it was observed that the practical results were
agreement with the numerical simulation results of the forming
loads.



University of Mosul

College of Engineering

Fabrication and Simulation of metal die for spur
gears production

Zainab Mohammed Tahir Rashid

M.Sc. Thesis

Mechanical Engineering / Production and Metallurgy

Supervised by
Dr. Mohammed Najeeb Abdullah

1441 A.H 2019 A.D



