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Introduction 

• Advantages of visualization 
• Better understandings on the topic 
• Making the teaching materials easier and more 

interesting 
• Improving students’ learning capabilities and 

attitude towards the course 

Tell me and I’ll forget. Show me and I may 
remember. Involve me and I’ll understand 



Visual Tools in Teaching 
Schematic 
Diagram 

Picture 

Video 

• Multi-media – use of more 
than one medium 

• Traditional means: Figures, 
Pictures or Video 

• Video and animation ~ 
most efficient means to 
demonstrate the actual 
phenomenon to the 
students 



Objectives 

• To develop animations and experimental 
demonstrations to enhance the students’ 
understandings 

• Compatibility to the web components 



Topics 

• Two courses 
• MECH 242 Engineering Materials 
• MECH 301 Material Failure in Mechanical 

Applications 
• 7 computer animations 

• Tetrahedral atomic position and octahedral atomic position in 
ceramic material  

• Crazing in polymers  
• Deformation in semicrystalline polymers 
• Transformation toughening mechanism in ceramic materials 
• Crevice corrosion in metal 
• Crack tip propagation under cyclic loading 
• Strengthening polymeric material by  pre-tensioning 



Topics 

• 4 Experimental Demonstrations 
• Strengthening polymeric material by  pre-

tensioning  
• Creep and Relaxation of polymers 
• Fracture behavior under the plane stress & 

plane strain conditions 
• Fatigue life experiment under various stress 

amplitudes on aluminum 



Interface of the Animation 
Framework 

• Operated under MS 
Windows 

• Advantages 
• Allowing students to 

choose the contents 
forward or backward 

• Sequentially present the 
content materials to 
students 



Development of the Animation 

• 3 stages 
• Contents organization and 

conceptual design 
• Storyboard development 
• Fabrication of the computer 

animation 
• Advantages in using 

Macromedia Flash 
• Small file size 
• Easy to be incorporated in the 

webpage 



Development of the Experimental 
Demonstration 

• 3 stages 
• Contents organization 

and conceptual design 
• Storyboard development 
• Fabrication of the video 

• Digitalized for internet 
accessing 



Examples 



Example 1 
Corrosion Form – Crevice Corrosion 

Stage 1The oxygen 
content in the water 
occupying a crevice 
is equal to the level 
of soluble oxygen 
and is the same 
everywhere  

Stage 2 Because of the 
difficult access caused 
by the crevice geometry, 
oxygen consumed by 
normal uniform 
corrosion is very soon 
depleted in the crevice 
 

2H+ +2e-  H2 



Crevice Corrosion – Flash 
Animation 



Example 2 
Crystal Structures from the Close 
Packing of Anions 

• Tetrahedral Position: Four atoms surrounding one site 

• Octahedral Position: Six atoms surrounding one site 



Crystal Structures from the Close 
Packing of Anions 

• Two tetrahedral sites per anion 
• 1/4 x 4 x 2 = 2 



Crystal Structures from the Close 
Packing of Anions 

• One octahedral site per anion 
• 1/6 x 3 x 2 = 1 



Crystal Structures from the Close 
Packing of Anions – Flash Animation 



Remarks 

• The goals of this work are 
• To enhance the students’ participation 
• To enhance students’ understandings 

• Approach 
• To prepare this series of computer animations 

and experimental demonstrations available on 
the internet 



Acknowledgements 

• University Grants Committee 
• Wanze Li, Tak Ha, Charlotte Chow of 

CELT in assisting the application of this 
project 

• Leo Lee of Advanced Engineering Materials 
Facilities and C.W. Kwok of Department of 
Mechanical Engineering in supporting the 
experimental demonstration  
 



Thank you 
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