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Image by MIT OpenCourseWare. Adapted from Fig. 5-4 in Askeland, Donald R. The Science and Engineering of Materials. 2nd ed. Boston, MA: PWS-Kent, 1989. ISBN: 0534916570. 
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Image by MIT OpenCourseWare. Adapted from Fig. 5-8 in Askeland, Donald R. The Science and Engineering of Materials. 2nd ed. Boston, MA: PWS-Kent, 1989. ISBN: 0534916570. 
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Image by MIT OpenCourseWare. Adapted from Fig. 5-4 in Askeland, Donald R. The Science and Engineering of Materials. 2nd ed. Boston, MA: PWS-Kent, 1989. ISBN: 0534916570. 



Hot! Hot! 
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Courtesy of The Minerals, Metals, and Materials Society. Used with permission.
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Image by MIT OpenCourseWare. Adapted from Fig. 5-7 in Askeland, Donald R. 

The Science and Engineering of Materials. 2nd ed. Boston, MA: PWS-Kent, 1989. ISBN: 0534916570.
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Courtesy of John Wiley & Sons. Used with permission. 



lattice or bulk 

Courtesy of John Wiley & Sons. Used with permission.
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Courtesy of John Wiley & Sons. Used with permission.1/T 



diffusion
 
in molten 


ferrous alloys
 

Courtesy of The Minerals, Metals, and Materials 
Society. Used with permission. 



helium ingress into 
various oxide glasses 

Tighter Packing 

Courtesy of John Wiley & Sons. Used with permission.
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various oxide glasses

Courtesy of John Wiley & Sons. Used with permission.
 



Courtesy of John Wiley & Sons. Used with permission.
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Image by MIT OpenCourseWare. 



Exhaust oxygen sensor 

Catalytic converter 
(dual-bed pellet type) 

Electronic control module 

Electromechanical carburetor 

Air pump 

Image by MIT OpenCourseWare. 



How an Oxygen Sensor Works
 



* faster diffusion of oxygen 
 shorter response time 









 

 

cold start issues!
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Semiconductors 

Diffusion, Defects 

Catalysis, Ceramics 

Image by MIT OpenCourseWare. 
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