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Abstract:

A common method of changing the mechanical properties of a metal is by annealing,

a common procedure of deformation processing. Six brass samples, each annealed at a

different temperature, were first investigated under a microscope, then hardness tested,

and finally, tensile tested. We discovered that each mechanical property had a changing

relationship with temperature, which confirms that deformation processing rearranges the

material’s mechanical properties. It was noted that the
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ltimate ensile trength and

Yield Strength each decreased with a rise in annealing temperature. The results found

the homologous recrystallization temperature to be 0.501 Tm , which is relatively close to

the expected value of 0.3 Tm- .5 T*.

Introduction:

Deformation processing is a useful method to obtain desired dimensions and precise

properties of a material. The creation and motion of dislocations is directly involved

with the deformation in a material. An increase in the density of dislocations is called

strain hardening, which strengthens the material since the movement of the dislocations

is restricted. An increased dislocation density may cause the material to become
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extremely brittle, leaving the material with a low elongation perkentage. A technique

used to reduce this dislocation density is to anneal the material. The time and

temperature of the anneal depends on the material, the desired final properties, and the

degree of prior cold work of the material. When a material is annealed there are three

separate phases that the material goes through. The first phase, recovery, is the initial



state of annealing in which atomic mobility is sufficient to allow some softening of the

material without a significant microstructural change. The second phase,

recrystallization, is the nucleation and growth of a new stress-free microstructure from a

cold-worked microstructure. During this phase, there is a drop in hardness in the

material, and the dislocations within the microstructure pass out of the material. The

final phase, grain growth, is the increase in average grain size of a polycrystalline

microstructure due to solid-state diffusion. These definitions are as defined by James F.

Shackelford.

In this experiment, the effects of annealing on various microstructural and mechanical

properties are investigated with the use of various materials.

P Procedure:

Li
1f2 Beginning this lab, various microstructures were looked at under a microscope to

understand the properties that this lab deals with. Then the Rockwell hardness test was

done with six brass samples which were previously annealed at various temperatures.
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ThiGl“is one on the shoulder sections of the samples. After completing five trials of each,

the tensile tests were done. Each specimen was loaded into the Instron 4204 machine

and tensile tested to failure. All initial and final dimensions were recorded and Young’s

Modulus, Yield Strength, UTS, and Elongation % were calculated. These were graphed

versus temperature.

Results:
















