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Overview

A Introduction to Composites and AZ91D

A Practical applications of Magnesium alloys and
Impetus for further exploration

A Experimental Tools

A Experimental procedure
A Results

A Conclusion



Composite Materials

A A composite material is a material comprised of
more than one element, wherein they retain their
physical and chemical identity.

o Ex. Plywood, chocolate chip cookie
A Alloy is the specific term classifying metal composite

materials
0 Ex. AZ91D



Composite Materials Lab

A Studying Forged Alloys A Creating your own
- composites




Alloy Material Examples

A Magnesium Alloy
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Why study Magnesium
Alloy?

A Magnesium is one of the most abundant elements
on Earth.

A Harvested from the crust of the Earth and seawater.
A 20% as dense as steel
A High workability
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Military application.of Magnesium
Alloy

Drive train on Boeing
engine for Apache attack
helicopter

Gear Box on General Electric F110
engine for F-16 fighter jet.
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Experimental Tools
-

N -

A Optical Microscope
o Nikon Epiphot 200

A Scanning Electron
Microscope
o Hitatchi S3400N

A Vickers Hardness Tester [ i '

o Future-Tech Microhardness
Tester FM




Experimental Procedure

A Metallurgical sample preparation: Embedded all

specimens in a polymer to aid handling
o Steel, Aluminum, AZ91D control, AZ91D T4 treated, AZ91D T6 treated.

1. Polished all specimens with a grit of 6 micron

2. Performed T4 and T6 heat treatment on select
specimens of AZ91D

3. Performed Optical microscopy
4. Performed Electron microscopy
5. Calculated Vickers Hardness Value



T4 and T6 treatments

A T4 treatment heats the specimen to a temperature
based on the phase diagram for a period of 16 -24
hours.

A T6 heats the specimen to an aging temperature for
16 to 24 hours. (Pre -requisite: T4 treatment).



Magnesium-Aluminum Alloy
Phase Diagram
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Resultst+ Control specimens




Results - Control Specimens

Aluminum




Resultst Control Specimens
AZ91D




Resultst Evolution of AZ91D
through: Optical Microscopy:

T4 Treatment T6 Treatment




Resultst Evolution off AZ91D

through: Electron Microscopy
AZ91D control
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Results¢ Evolution off AZ91D

through Electron Microscopy

T4 Treatment




Resultst Evolution off AZ91D

through Electron Microscopy.
A T6 Treatment




Resultst Evolution off AZ91D

through Electron Microscopy.
A T6 Treatment



