
ME 314  
Engineering Design: Mechanical Components 

 
20012-13 Catalog Data 
 
ME 314: Application of mechanics, physical properties of materials, and solid mechanics to the design of machine 
elements. Student design projects.  
 
Prerequisites:  ME 304 or CIVE 301 
Co-requisites: None 
 
Textbook: 

 
Norton, R. L., Machine Design - An Integrated Approach, 4th Edition, Prentice Hall, 2011 
 
Reference Materials: 
 
1. Any textbook on Mechanics of Materials, e.g. the textbook for CIV E 301, or ME 304. 
2. Warren C. Young, Roark’s Formulas for Stress and Strain,  McGraw Hill. 
 
Student Learning Outcomes (SLOs): 
 
Upon completion of this course the student will be able to:   

SLO#1:  Apply principles of mechanics to analyze the forces and moments that act on a mechanical component. 

SLO#2:  Apply the concepts of stress, strain, and stress-strain relations in the stress analysis of a machine element. 

SLO#3:  Predict failure of machine elements under static loads. 

SLO#4:  Predict fatigue failure of machine elements under time-varying, cyclic loads. 

SLO#5:  Apply modern engineering tools (e.g., Solidworks, Cosmos) in the analysis and communication of results. 

SLO#6:  Prepare technical reports and homework to effectively communicate the results of the analysis and design.  

SLO#7:  Apply the material learned under SLOs 1-6 to the analysis, selection, and design of specific mechanical elements 
 such as shafts, rolling-element bearings, gears, and fasteners. 
  
Prerequisites by Topic: 
 
1.  Phases of design 
2.  Design factors 
3.  Concepts of Equilibrium, Stress, Strain, and Hook’s Law 
4.  Transformation of Stress Components (Mohr’s Circle) 
5.  Shear and moment diagram 
6.  Deflection analysis 
7.  Differential and integral calculus.  
 
Topics Covered: 
 
1. Introduction, Material Properties (1.5 hours) 
2. Load Analysis (3 hours) 
3. Concept of Stress, Axial Loading, Bending, Curved Beams (6 hours)  
4. Deflection of Beams, Castigliano’s Method (3 hours)  
5. Torsion, Combined Loading, Stress Concentration (3 hours)  
6. Buckling, Thick-walled Cylinders (3 hours)  
7. Finite Element Method (3 hours)  
8. Design for static loading of brittle and ductile materials (3 hours)  
9. Fatigue strength under combined stresses (4.5 hours) 
10. Surface failure (1.5 hours)  
11. Design of shafts (3 hours) 
12. Selection of rolling-element bearings (3 hours) 
13. Design of spur gears (4.5 hours) 
14. Threaded fasteners and design of bolted joints (3 hours) 
15. Exams (3 hours) 



 
Class/Laboratory Schedule: Two 75-minute lectures 
 
Computer Usage: Access to a computer, commercial computer packages such as Pro/E, Solidworks, Matlab, etc., for stress 
analysis. 
 
Contribution to Professional Component: Engineering Topics: 3 credits (design: 1 credit) 
 
Relationship of Course to Program Outcomes: 
 
PO#1:   An ability to apply knowledge of mathematics, science, and engineering. 
PO#3:   An ability to design a system, component, or process to meet desired needs. 
PO#5:   An ability to identify, formulate, and solve engineering problems.  
PO#7:   An ability to communicate effectively (0.5- written reports only). 
PO#9:   A recognition of the need for, and an ability to engage in life-long learning. 
PO#11: An ability to use the techniques, skills, and modern engineering tools necessary for engineering practice. 
PO#13: The ability to work professionally in both thermal and mechanical systems areas (0.5-mechanical systems only). 
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