ME 314 Design and Analysis of Machine Components

Course Instructor: Faryar Etesami

Textbook: Shigley's Mechanical Engineering Design (10th Edition) Budynas.  
Grading:


HW: 10%


Midterm#1: 25%


Midterm#2: 25%


Final Exam: 40%
· You may partner with another person – Turn in one HW with two names 

Exam problems will be similar to the problems solved in class or assigned as HW.  The exam questions for the midterm exams will be multiple choice format.

Exams are open textbook, and open notes.  Laptops are allowed - smart phones are also allowed in exams.  However, you are not allowed to communicate with others during exam.  Grades are not curved.  The following is the grading policy:

· 95-100

A

90-94

A-

· 86-89

B+

83-85

B

80-82

B-

· 76-79

C+

73-75

C

70-72

C-

· 66-69

D+

63-65

D

60-62

D-

· <60

F

· Email: etesamf@pdx.edu
Grader:   
HW Policies

· Late HW would receive 20% deduction if turned in before the solution is posted.  Late HW is not accepted after solutions are posted.  

Class Rules
· No food (non-smelling, non-noisy are ok) - drinks (water, coffee, tea, or soda are ok)

· Turn off phones please
· Be in class before 2:00
· Stay until class ends (temporary leaving for bathroom break or phone calls are ok)

· No talking to others unless allowed

Course Objectives 

1. Ability to analyze and select threaded fasteners under static and cyclic loads.  In specific, ability to:

a. Select correct length for bolts and screws
b. Calculate bolt or screw stiffness within grip

c. Calculate clamped material stiffness within grip

d. Calculate bolt forces subject to external loading

e. Design bolts and screws to resist failure in static tension

f. Design bolts and screws to resist failure in fatigue loading

g. Design bolts and screws in brackets under torsion
2. Ability to analyze and select power screws. In specific, ability to:
a. Specify a power screw to achieve a given mechanical advantage
b. Calculate torque for lifting and lowering

c. Calculate power screw efficiency

d. Evaluate self-locking capacity
3. Ability to analyze welds subject to static loads. In specific, ability to:
a. Design weld material to resist failure in static direct tension, 

b. Design weld material to resist failure in static torsion

c. Design weld material to resist failure in static bending

d. Analyze failure of parent support structure against static failure

4. Ability to design helical compression springs for steady loading. In specific, ability to:
a. Calculate spring constant from geometry and material
b. Calculate shear stresses in static loading

c. Calculate solid length stresses

d. Determine spring material strength in shear

e. Evaluate for buckling
f. Evaluate for resonance

g. Evaluate for relative cost
5. Ability to design ball and roller bearings. 
a. Ability to select a ball or roller bearing from a catalog for the following general conditions:
i. Application radial and thrust loads

ii. Application life

iii. Application reliability
6. Ability to select spur sets to meet required speed ratios.  In specific, ability to:

a. Specify standard spur gears
b. Calculate contact ratios and check for interference for spur gears
7. Ability to analyze the kinematics of regular and planetary gear trains.
a. Ability to determine gearing forces for spur gears.
8. Ability to design spur gears against tooth fatigue failure

9. Ability to design spur gears against tooth surface fatigue failure

Course Objectives Assessment 
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