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This thesis presents a detailed investigation in to tool life of cold forging tools made of high speed steel and tool
life improvement methods. Chapter 1 gives a general introduction to metal forging, forging tools, tool materials used
for forging tool manufacturing, surface roughness, residual stress, lubricant and surface treatments used in cold forging
tool manufacturing. Finally, the chapter presents the objectives of the current research work.

Chapter 2 presents a literature review related on the research work done so far on forging tool failure, tool material,
the effect of residual stress and surface roughness on forging tool life, lubrication and surface treatment used in cold
forging and tool life improve methods.

Chapter 3 discusses the effect of lubrication and forging load on surface roughness, residual stress, and deformation
of cold forging tools. Experimental procedure of conducting the upsetting process of the specimens made out of heat
treated SKH 51 high-speed tool steel under different forging conditions is explained. From the experiment results, the
variations of surface roughness, residual stress with the number of forging cycles in different forging conditions are
discussed. Furthermore, outer diameter, downward displacement at the center, and height change with the number of
forging cycles in different forging conditions are discussed. Discussions on how the lubrication and forging load effect
on tool life and product quality are also conducted in this chapter.

Chapter 4 discusses the effect of the magnitude of the contact pressure applied on cold forging tool on fatigue
behaviour of tool steel. Experimental procedure of tensile and fatigue tests using specimens made of heat treated SKH
51 high-speed tool steel are explained. The variations of surface roughness, residual stress, surface condition, and surface
hardness with the magnitude of the contact pressure on specimen surface are discussed. Finally, the effect of the
magnitude of contact pressure on tool life is discussed.

Chapter 5 discusses the effect of post-treatment polishing on the fatigue life of surface treated tool steel. This
chapter explains on two mechanical surface treatment process, WPC and micro blasting surface treatments. The
experimental procedure of tensile and fatigue test using surface treating specimen made of heat treated SKH 51 high-
speed tool steel is explained. The variation of surface roughness, residual stress, and surface hardness with different
surface conditions are explained. This is followed by the results of tensile and fatigue tests. Finally, the effect of post-

treatment polishing on cold forging tool life is discussed base on the tensile and fatigue test results.
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