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The high strength-to-weight ratio of 
magnesium alloys make them an attractive 
candidate for increasing fuel efficiency. 
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Application of Magnesium for structural 
applications is still limited due to its 
relatively poor mechanical properties. 
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Microhardness Testing

Heat Treatment Natural Aging

Isothermal Aging at 200℃ Non-Isothermal Aging

Although similar in value, it takes 33.3 hours for AZ91 to reach 221℃ at 0.1℃/min,	  while	  it	  took	  AZ91	  only	  10	  hours	   to	   reach	  
its	  peak	  during	   isothermal	  aging	  at	  200℃.
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Kissinger Method for Activation Energy

The activation energy of  d iffusion can be calculated using 
Kissinger’s method which entails finding the slope of 
𝑙𝑛 AB

CD
	   𝑣𝑠. GHHH

AB
, where	  𝑇J	  𝑖𝑠	   𝑡ℎ𝑒	   𝑡𝑒𝑚𝑝𝑒𝑟𝑎𝑡𝑢𝑟𝑒	  𝑤ℎ𝑒𝑛 	  𝑝𝑒𝑎𝑘 	  

ℎ𝑎𝑟𝑑𝑛𝑒𝑠𝑠 	  𝑜𝑐𝑐𝑢𝑟𝑠 	   𝑎𝑛𝑑	  𝛽	   𝑖𝑠	  𝑡ℎ𝑒	  ℎ𝑒𝑎𝑡𝑖𝑛𝑔 	  𝑟𝑎𝑡𝑒 . However, 
the peak hardness for each heating rate tested in  this 
experiment was found to  be at 300℃ due to  an insufficient 
number of samples taken at varying temperatures and a 
slope could not be found.
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Lower aging temperatures

Fine-grain, homogeneous 
nucleation of precipitates 

will dominate

Enhanced mechanical 
properties, specifically 

ductility


