
SAN JOSE STATE UNIVERSITY 
Mechanical Engineering Department 

 
ME 154  -  Mechanical Engineering Design                         Spring 2023   
Instructor: Prof. Ken Youssefi    Office: E 247 
Class room: E 339      Office hrs: by appointment 
Class time: Lecture -  MW  3:00 - 4:40     email :  kyoussefi@aol.com          
Class code: 2565 (5.E 247

Final Exam: Thursday May 18,  12:15 - 2:30                 Course website: Canvas 
                                                             
COURSE OBJECTIVE: 
Introduction to Mechanisms design and analysis. Graphical and analytical synthesis of mechanisms, path, 
motion, and function generation mechanisms. Complex polar notation and closed loop vector equations to 
analyze mechanisms. Position, velocity, acceleration and force analyses. Application of statics, dynamics, 
strength of materials, static failure theories and fatigue failure theory to the design of machine components. 
Threaded fasteners and the design of bolted joints. The course will include a term project that involves the 
design and fabrication of a mechanical device. Lecture 4 hours. 
  
Success in this course is based on the expectation that students will spend, for each unit of credit, a minimum of 
forty-five hours over the length of the course (normally 3 hours per unit per week with 1 of the hours used for 
lecture for instruction or preparation/studying or course related activities including but not limited to  internships, 
labs, clinical practical. Other course structures will have equivalent workload expectations as described in the 
syllabus. 
 
Prerequisites: ME20, C- or better in ME101 and CE112, CAD knowledge is strongly recommended. You 
must turn in an unofficial transcript with the prerequisites highlighted by the second class period, or you 

http://www.sjsu.edu/senate/docs/S07-2.pdf
http://www.sjsu.edu/studentconduct/
http://www.sjsu.edu/studentconduct/
http://www.sjsu.edu/president/docs/directives/PD_1997-03.pdf
http://www.sjsu.edu/aec


Dropping and Adding 
Students are responsible for understanding the policies and procedures about add/drop, grade forgiveness, etc.  
Refer to the current semester’s Catalog Policies section at http://info.sjsu.edu/static/catalog/policies.html.  
Add/drop deadlines can be found on the current academic year calendars document on the Academic Calendars 
webpage at http://www.sjsu.edu/provost/services/academic_calendars/.  The Late Drop Policy is available at 
http://www.sjsu.edu/aars/policies/latedrops/policy/. Students should be aware of the current deadlines and 
penalties for dropping classes.  
 
Course Goals 
  

1.  To design a mechanism to perform a desired task using different techniques. 
2.  To learn failure criterion to design components guarding against yielding, fracture and fatigue failures 
3.  To learn to work as a team to design and simulate a mechanical device using CAD. 

 
Student Learning Objectives 
 

1.  Apply the concept of kinematic pairs (joints) and to determine the number of degrees of freedom  
 for a given mechanism. 
2.  Identify the different types of four-bar mechanisms and their classifications. 
3.  Identify the toggle positions and determine the minimum transmission angle and mechanical  
 advantage of a given mechanism. 
4.  Synthesize a four-bar mechanism using graphical and analytical methods for a given path, motion, or   
 function generation task. 
5.  Perform a kinematic analysis of a mechanism to determine position, velocity, and acceleration of  
 all members. 
6.  Perform a kinetic analysis of a mechanism to determine the forces on all joints and the torque required  
 to drive the mechanism. 
7.  Determine the magnitude and the location of the maximum stress (principal stress, maximum shear  
 stress, and von Mises stress) on a component. 
8.  Design and analyze short and long columns. 
9.  Design and analyze thin and thick-walled cylinders, proper interference fits for press and shrink fits. 
10. Design and analyze ductile and brittle machine components under static loads using appropriate failure  

 criterion.  
11. Identify the type of discontinuity in a cross sectional area of a machine component and estimate the 

appropriate value for the stress concentration factor.   
12. Design and analyze machine components under cyclic loading to guard against fatigue failure. 
13. Design bolted joints in tension and shear. 
14. Work as a member of a design team to achieve the project goals 
15. Learn how to 
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