
Course Syllabus 
BMT 232 

 

1. Course number and name: BMT 232 / Mechanical Biomedical Equipment 

2. Credits and contact hours: (2 + 1) credit hours, (2 + 2) contact hours 

3. Instructor’s name:  Dr. Wissal Mesfar 

4. Text book, title, author, and year: 

a. Books or notes:  

 Mechanics of Materials, 6th Edition, James M. Gere, 2004  
 Bar-Meir, Genick, “Basics of Fluid Mechanics”, Version 0.3.4.0, 2013. 
 Lecture notes Syllabus of Lab (available on LMS system) 

b. Other supplemental materials:   

5. Specific course information 
a. Brief description of the content of the course: 

This course is divided into two parts. The first part provides students with basic 
knowledge in continuum mechanics principles, internal forces in systems using 
free body diagram (FBD) technique with special application on predicting 
internal forces in the human joints, basic concept of stress and strain, 
establishment of the relationship between the stress and strain,  development of 
the generalized hook's law matrix, analyzing the stress by using Mohr's circle 
for plane stress and plane strain following lectures from strain gages. 
The second part of this course provides students with basic knowledge in fluid 
statics principles stressing on the pressure calculation and measurement 
techniques as well as with basic knowledge fluid dynamics principles and 
solving problems of fluid in motion by using Bernoulli’s equation.   

b. Prerequisites or co-requisites: 
 Pre-requisites: BMT 224 
 Co-requisites: None 

c. Indicate whether this course is a required, elective, or selected elective (as 
per Table 5-1) course in the program:  

Required 

6. Specific goals for the course 
a) Specific outcomes of instruction: 

By the end of this course, the student should be able to demonstrate the ability:  



- to define the knowledge related to the axial loading, the concept of stress and 
strain as well as the stress analysis by using Mohr’s circle technique.  
- to apply the concept of free body diagram ‘FBD’ and its application to 
graphically estimate the contact forces in human joints. 
- to use theoretical background to analyze stresses by using Mohr’s circle.  
- to use the appropriate formulation to resolve fluid mechanics-related 
problems in statics and dynamics conditions. 
- to use the tensile test experimentation to find the stress-strain curve, define 
the elastic and plastic regions and calculate the modulus of Elasticity. 
- to use the appropriate experimentation to measure the fluid properties. 

 
b) Explicitly indicate which of the student outcomes listed in Criterion 3 or 

any other outcomes are addressed by the course. 
 

 Course outcome Abet (a-k)

1 
Ability to define the knowledge related to solid mechanics and concept 
of free body diagram, concept of stress and strain and their relationship, 
and analyze the mechanical stress by using Mohr’s circle technique.  

b 

2 
Ability to apply the concept of free body diagram ‘FBD’ and its 
application to graphically estimate the contact forces in human joints. 

b 

3 
Ability to conduct standard tests and measurements to define the stress-
strain curve as well as to define fluid properties. 

c 

4 
Ability to identify, analyzes, and solves broadly-defined problems 
related to stress analysis, fluid at rest and in motion. 

f 

c) Brief list of topics to be covered 

Topics 
Review of statics and introduction to mechanics of materials, free body diagrams. 

Normal stress and strain, mechanical properties of materials, elasticity and plasticity, 
linear elasticity, Hooke’s Law, and Poisson’s Ratio 
Shear stress and strain, stresses on inclined sections, Generalized Hooke's Law, strain 
and stress tensors 

Plane stress, principal stresses and maximum shear stresses, Mohr’s Circle for plane 
stress, plane strain, strain gage, Mohr’s Circle for plane strain. 

Introduction to fluid statics, Pascal's laws; Absolute and gauge Pressure; Pressure 
distribution for a fluid at rest; Pascal’s principle; Vertical plane surfaces. Buoyancy, 
measurement of pressure differences- application to vertical and inclined manometer. 

Introduction to fluid dynamics; kinematics of fluid; steady and unsteady flow; uniform 
and non-uniform flow; acceleration in fluids; flow classification; compressible and 
incompressible fluids; laminar vs turbulent flow; flow rate; discharge and mean 
velocity; continuity equation; Bernoulli equations; kinetic, potential, and pressure 
energies; applications to the Venturi Meter. 

 



 


