ME 561 - Failure Modes, Stress Analysis, and Failure Prevention Principles

1998-99 Catalog Data: 
ME 561 Failure Modes, Stress Analysis, and Failure Prevention Principles. UG 4 quarter credit hours. A study of the application of the general principles and empiricisms of mechanics of solids to the creative design of mechanical equipment.

Textbook:


Hamrock B.J., Jacobson B.O., and Schmid S.R., (1999) 






Fundamentals of Machine Elements. McGraw-Hill, New York

Coordinator:

B.J. Hamrock, Professor of ME

Prerequisites: 

ME 250 and MSE 405

Prerequisite for:

ME 562 and ME 563

Topics Covered:


1. Safety factor, critical section, static equilibrium, free body diagram


2. Shear and moment diagrams, Mohr's circle, octahedral stresses, plain strain


3. Torsion, bending, and transverse shear



4. Singularity fuinctions, method of superposition, Castigliano's theorem


5. Stress concentration, frature toughness, failure prediction


6. Fatigue, modified endurance limit, cumulative damage


7. Impact stresses and deformation


8. Properties of solid materials, lubrication, friction, and wear principles

Course Objectives and Performance Criteria

Objective 1: Apply load, stress, strain, and deformation analysis to the fundamentals of mechanical design

Performance Criteria of Chapters 1, 2, 4, and 5


1.   Ability to apply concepts of design to machines and machine elements.


2.   Ability to apply a safety factor to avoid failure.


3.   Ability to describe the effect of how load, stress, and strain effect the design of 

             machine elements.


4.   Ability to evaluate stress and strain for various types of loading


5.   Ability to determine deformations due to distributed and concentrated loads.

Objective 2: Apply static, dynamic, and impact loading conditions to predict failure in parts
Performance Criteria of Chapters 6 and 7


1. Ability to determine failures due to static loading while considering stress concentrations.


2. Ability to use fracture mechanics in considering crack extension as a function of applied static load.


3. Ability to predict failure for both uniaxial and multiaxial stress states while considering static 
loading.


4. Ability to predict failure for cyclic loading while considering the fatigue strength and 
the logarithm 
of the number of cycles to failure.


5. Ability to determine stress levels and deformations when impact loading occurs.

Objective 3: Apply the properties of solid materials and the principles of lubrication, friciton, and wear to the fundamentals of mechanical design.

Performance Criteria of Chapters 3 and 8


1. Ability to distinguish the difference between ductile and brittle materials.


2. Ability to distinguish the four major classes of solid materials.


3. Ability to draw the stress-strain diagrams for each class of solid materials.


4. Ability to choose the correct solid material for a particular application.


5. Ability to distinguish between conformal and nonconformal surfaces.


6. Ability to distinguish and characterize the four lubrication regimes.


7. Ability to determine surface parameters and the film parameter and relate them to the 
four 
lubrication regimes.


8. Ability to analyze both elliptical and rectangular contacts for concentrated loading.


9. Ability to apply features of rolling and sliding friction as well as the laws of friction.


10. Ability to apply the principles of wear in assessing why the useful life of machine components are 
limited.

Learning Tools

The following pedagogical devices are used in the course to improve understanding and motivate the student:

· Key words - listed along with definitions

· Worked examples - presented when a new concept is developed to reinforce student understanding. Each example uses a consistent problem-solving format.

· Consistent problem-solving methodology—each example and problem is solved according to consistent methodology. Students are encouraged to follow these four steps in solving problems:

1. Sketch—gives graphical description of problem.

2. Given—presents the information from the problem statement in symbol form.

3. Find—states what needs to be determined.

4. Solution—indicates the method, procedure, and equations used to solve the problem.

· Case studies—design oriented and combining multiple concepts are given that involve situations encountered by practicing engineers.

· Problems—used to solidify understanding of material and stimulate creativity. The problems range from simple to complex and many provide design-related opportunities for the student.

· CD-ROM—shows the following:

a. Video clips and brief animations from industry to highlight concepts such as gears, failure analysis, and bearings.

b. Design tutorials to serve as interactive case studies. These tutorials will provide real-world design situations, along with exercises to test problem-solving and design skills.

c. Full-color animations of select machine elements to help the student better visualize the motion and dynamics of the element being studied.

Grade Weights and Evaluation Method:


10%  Homework Problems (40)


10%  Quizzes (4)


50%  Midterm Exams (2)


30%  Comprehensive Final Exam

Prepared by: Bernard J. Hamrock



 May, 1999

Syllabus-ME 561
Fundamentals Of Machine Elements

Professor Bernard J. Hamrock

Lec.
Date
Topics Covered
Location

Problems
 Due

1
9/24
Course introduction, Design, Safety factor, Units   
1.1-1.11
1.8,1.15, 1.16, 1.18
10/1



2
9/29
Critical seciton, Load classification, Sign convention, Support reactions, Static equilibrium, Free body diagram
2.1-2.6
2.4, 2.6, 2.8, 2.9
10/6

3
10/1
Supported beams, Shear and moment diagrams, Singularity functions
2.7-2.9
2.14, 2.18, 2.28
10/8

4
10/6
Stress, Plane stress, Mohr's circle
2.10-2.14
2.42, 2.49, 2.59
10/13

5
10/8
Three-dimensional stresses, Octahedral stresses, Strain, Laws of strain transformation, Plain strain
2.15-2.20
2.65, 2.68
10/15

6


10/13
Ductile and brittle materials, Classification of solid materials, Stress-strain diagrams, Properties of solid materials
3.1-3.5,

 App A&B


3.5, 3.12


10/20

7


10/15
Two parameter material charts, Stress-strain relationships, Definitions, Normal stress and strain
3.6-3.8, 4.1-4.3
3.15, 4.5, 4.6
10/20

8


10/20
Torsion, Bending stress and strain, Transverse shear stress and strain
4.4-4.7
4.19, 4.29, 4.34
10/29




10/22
 1st Exam Lectures 1-7




9
10/27
Moment-curvature relation, Singularity functions,  Method of superposition
5.1-5.4
5.7, 5.11
11/3

10
10/29
Strain energy, Castigliano's theorem,
5.5-5.7
5.30, 5.31
11/5

11


11/3
Stress concentration, Fracture mechanics, Modes of crack displacement, Fracture toughness
6.1-6.5


6.7, 6.9
11/10

12
11/5
Uniaxial stress state, Failure prediction for multiaxial-stress state
6.6-6.8


6.23, 6.29
11/12



13
11/10
Fatigue, Cyclic stresses, Modified endurance limit
7.1-7.7
7.2, 7.5
11/19

14


11/12
Cumulative damage, Influence of nonzero mean stresses, Linear impact stresses and deformation
7.8-7.12


7.18, 7.21
11/19


11/17
 NO CLASS




15
11/19
Conformal and nonconformal surfaces, Lubrication
8.1-8.3
8.3, 8.5
12/1


11/24
 2nd Exam   Lectures 8-14




16
12/1
Surface parameters, Film parameter, Lubricant properties, Concentrated loading-deformations and stresses
8.4-8.7
8.8, 8.15, 8.16
12/3

17
12/3
Friction, Wear
8.8-8.10
None



12/10
Comprehensive Final 1:30-3:30




The Ohio State University

Student Self Evaluation - ME 561, Failure Modes, Stress Analysis, and Failure Prevention Principles

Quarter, year:
Spring, 1999
Instructor:
Anthony Luscher
The purpose of this student review is to give you the opportunity to review and evaluate the course on the acquisition and demonstration of specific knowledge and skills throughout the quarter. Please take the time required to complete this course evaluation thoughtfully. Thank you.



Analytical Skills
Apply logic in solving problems and analyze problems from different points of views. 

Translate academic theory into practical applications using appropriate technical 

techniques, processes, and tools.


Communication Skills
Articulate ideas in a clear and concise fashion and use facts to reinforce points. Plan 

and deliver oral or written presentations effectively. Use computer technology and 

graphics to support ideas and decisions.


Creative Problem-Solving
Generate new ideas and develop many potential solutions to problems. Suggest new 

approaches to solving technical problems and challenge the way things are normally 

done. 


Life-Long Learning
Learn independently and continuously seek to acquire new knowledge. Bring in relevant 

outside experiences to provide advanced solutions to the problems at hand.


Project Management
Set goals, prioritize tasks and meet project milestones. Seek clarification of task 

requirements and take corrective action based upon feedback from others. Create 

action plans and timetables to complete assigned work.


Research Skills
Use computer based resources effectively thus acquiring information from multiple 

sources and organize and interpret data appropriately. Design and conduct experiments 

to validate hypotheses and theories.


Systems Thinking
Understand how events interrelate and demonstrate an ability to take new information 

and integrate it with past knowledge. Integrate and use knowledge from various courses,

 including Engineering, Physics, Mathematics, and Social Sciences, to solve technical 

problems.


Teamwork
Encourage participation among all team members. Listen and cooperate with other 

members. Share information and help reconcile differences of opinions when they occur.


Mechanical Engineering 561
Student Review



1 Ability to apply concepts of design to machines and machine elements

   (Sec. 1.4, and 1.5)



2 Ability to understand the concept of failure by using a safety factor (Sec. 1.5)


3. Ability to describe how load, stress, and strain affect the design

    of machine elements (Chap. 2)


4. Ability to distinguish the different between ductile and brittle materials. (Sec. 3.2)


5. Ability to distinguish the four major classes of solid materials. (Sec. 3.3)


6. Ability to draw the stress-strain diagrams for each class of solid materials. (Sec. 3.4)


7. Ability to choose the correct solid material for a particular application. (Sec. 3.5)


8. Ability to evaluate stress and strain for various types of loading. (Chap. 4)


9. Ability to determine deformations due to distributed and concentrated loads. (Chap. 5)


10. Ability to determine failures due to static loading while considering stress concentrations.

     (Chap. 6)


11. Ability to use fracture mechanics in considering crack extension as a function of applied


 static load. (Sec. 6.6)


12.
Ability to predict failure for both uniaxial and multiaxial stress states while considering


 static loading. (Sec. 6.7)


13. Ability to predict failure for cyclic loading while considering the fatigue strength and 

      the logarithm of the number of cycles to failure. (Sec. 7.3-7.10)


14. Ability to determine stress levels and deformations when impact loading occurs. 

     (Sec. 7.11)


15. Ability to distinguish between conformal and nonconformal surfaces. (Sec. 8.2)


16. Ability to distinguish and characterize the four lubrication regimes. (Sec. 8.3)


17. Ability to determine surface parameters and the film parameter and relate them to the 


four lubrication regimes. (Sec. 8.4 and 8.5)




18. Ability to analyze both elliptical and rectangular contacts for concentrated loading.

      (Sec. 8.7) 


19. Ability to apply features of rolling and sliding friction as well as the laws of friction.

     (Sec. 8.8) 


20. Ability to apply the principles of wear in assessing why the useful life machine 


components are limited. (Sec. 8.9) 




1. To what extent did your instructor use multimedia computer technology to deliver 


instruction in this course?


2. How effectively was this technology used to support your acquisition and development 


of the above CORE and TECHNICAL competencies?


3. To what extent did you work in teams or groups in this course?


4. To what extent was this engineering course integrated with at least one other discipline 


or different kind of subject matter (cross-disciplinary exercises, projects, tests, lab 


activities, etc.)


5. To what extent did you receive feedback on your acquisition and development of the 


CORE and TECHNICAL competencies during the course?


6. Overall, to what extent are you satisfied with the teaching/learning process in this course?


ME 562 Design of Machine Elements-Part I

1998-99 Catalog Data:  ME 562 Design of Machine Elements-Part I. UG 3 quarter credit  hours. Continuation of ME 561 (i.e. a study of the application of the general principles and empiricisms of mechanics of solids to the creative design of mechanical equipment).

Textbook: 



                                           Hamrock, B.J., Jacobson, B. O., and Schmid, S.R.(1999) 

                                            Fundamentals of Machine Elements, McGraw-Hill, New York.

Coordinator:


                                             Bernard Hamrock, Professor of ME

Prerequisite:
         ME 561

Topics Covered:

1. Equilibrium regimes, column buckling and end conditions

2. Euler and Johnson criteria, eccentrically loaded columns

3. Tolerances and fits, pressurization effects (thin and thick walled)

4. Rotational effects, press fits, and shrink fits

5. Shaft design, static and cyclic loading

6. Critical speeds, keys, and flywheels

7. Types of rolling element bearings, geometry, and kinematics

8. Rolling-element bearing static load, EHL, and fatigue life

9. Threaded fasteners, power screws, riveted, welded, and adhesive joints, snap fasteners

Course Objectives and Performance Criteria

Objective 1:
Apply unique stress and strain analysis to two specific shapes; a straight and   

                        long (relative to the radius) bar, and the form of a cylinder.
Performance Criteria of Chapters 9 and 10

1. Ability to determine when buckling occurs in a column and determine a critical load at which a column will not return to its original straight configuration.

2. Ability to apply Euler and Johnson column buckling criteria for concentrically loaded columns and secant formulas for eccentrically loaded columns.

3. Determine that fits must be specified to ensure proper mating assembly of a shaft and a hub.

4. Ability to apply pressurization effects on cylinders for both internal and external pressurization.

5. Ability to apply rotational effects to a shaft and hub while assuming no pressurization of cylinders.

6.  Ability to apply press and shrink fits to a shaft and a hub.
Objective 2:
 Apply stress, strain, and critical speed analysis to shaft design.

Performance Criteria of Chapter 11
1. Ability to analyze the loading on a shaft while considering various combinations of bending, torsion, shock, axial or transverse shear as well as determining if loading is static or cyclic.

2. Ability to analyze shaft dynamics and first critical speed and determine when shafts become dynamically unstable and large vibrations are likely to develop.

3. Ability to design flywheels to smooth out velocity changes and stabilize the back-and-forth energy flow of rotating equipment.

Objective 3:
 Determine unique geometry and kinematics of a rolling element bearing, 


then apply them to determine the load and fatigue life of the bearing.

Performance Criteria of Chapter 13
1. Ability to design rolling element bearings while considering radial, thrust, and angular contact loading, fatigue life, and dynamic analysis.

2. Ability to determine elastohydrodynamic lubrication film thicknesses in rolling element bearings.

Objective 4:
Apply stress and strain analysis to the design of fasteners and power



screws.

Performance Criteria of Chapter 15
1. Ability to analyze the forces and torques of a power screw required to raise and lower a load.

2. Ability to determine the load and stiffness of a bolt and joint for both static and dynamic conditions.

3. Ability to design and give failure analysis for riveted and threaded fasteners in shear.

4. Ability to design welded fasteners using fillet welds while considering various types of loading conditions.

Learning Tools
The following pedagogical devices are used in the course to improve understanding and motivate the student:

· Key words - listed along with definitions

· Worked examples - presented when a new concept is developed to reinforce student understanding. Each example uses a consistent problem-solving format.

· Consistent problem-solving methodology—each example and problem is solved according to consistent methodology. Students are encouraged to follow these four steps in solving problems:

1. Sketch—gives graphical description of problem.

2. Given—presents the information from the problem statement in symbol form.

3. Find—states what needs to be determined.

4. Solution—indicates the method, procedure, and equations used to solve the problem.

· Case studies—design oriented and combining multiple concepts are given that involve situations encountered by practicing engineers.

· Problems—used to solidify understanding of material and stimulate creativity. The problems range from simple to complex and many provide design-related opportunities for the student.

· CD-ROM—shows the following:

a. Video clips and brief animations from industry to highlight concepts such as gears, failure analysis, and bearings.

b. Design tutorials to serve as interactive case studies. These tutorials will provide real-world design situations, along with exercises to test problem-solving and design skills

c. Full-color animations of select machine elements to help the student better visualize the motion and dynamics of the element being studied.

Evaluation
 

50%
Midterm Exams (2)

 

10%
Homework (40)

 

10% 
Quizzes (4)



30%
Comprehensive Final Exam

Prepared by: Bernard J. Hamrock



 May,1999

Syllabus

ME 562 - Machine Elements

Professor Bernard J. Hamrock

Lecture
 Date
 Topics Covered
 Text 

 Location
 Problems
 Due

 1
 3/30
 Introduction, Equilibrium regimes, Buckling
 9.1-9.3
 9.1, 9.5
 4/6



 2


 4/2
 End conditions, Euler’s and Johnson criteria
 9.4-9.6
 9.8, 9.13, 

 9.14
 4/8

 3


 4/6
 Eccentric load,

 Introduction, Tolerances and fits
 9.7-9.9

 10.1-10.2
 9.24

 10.2
 4/15

 4


 4/8


 Pressurization effects (Thin & Thick 

 Walled), Rotational effects
 10.3-10.4
 10.6, 10.11
 4/15




 4/13
 NO CLASS




 5


 4/15
 Press fits and Shrink fits
 10.5-10.7


 10.13, 10.24


 4/22



 6
 4/20
 Shaft design, Static loading (DET, and 

 MSST)
 11.1-11.3


 11.1, 11.2
 4/27

 7


 4/22
 Cyclic loading (ductile and brittle materials)

 Critical speeds (single & multimass)
 11.4, 11.5


 11.8, 11.14


 4/27



 8


 4/27
 Keys, Flywheels
 11.6-11.8
 11.21, 11.27
 5/6


 4/29
 1st EXAM Lectures 1-7




 9


 5/4
 Introduction, Historical view, Bearing types
 13.1 -13.3
 13.1
 5/11

 10


 5/6
 Geometry of ball and roller bearings
 13.4
 13.3
 5/13

 11


 5/11
 Kinematics, Separators, Static load  

 distribution
 13.5-13.7
 13.7, 13.9
 5/18



 12


 5/13
 EHL, Fatigue
13.8-13.9
 13.10, 13.15,

 13.24
 5/18

 13


 5/18
 EHL applications

 Introduction to threaded fasteners
 15.1 -15. 2




 5/20
 2nd EXAM Lectures 8-12





 14


 5/25
 Power screws
 15.3
 15.1, 15.8
 6/1

 15


 5/27
 Threaded fasteners
 15.4
 15.11, 15.12,

 15.22
 6/3

 16


 6/1
 Riveted joints, Welded joints
 15.5, 15.6
 15.23, 15.29
 6/3

 17


 6/3
 Adhesive joints, Snap fasteners
 15.7-15.9
 none



 6/8
 Comprehensive Final 3:30-5:30






The Ohio State University

Student Self Evaluation - ME 562, Design of Machine Elements-Part I

Quarter, year:
Spring, 1999
Instructor:
Bernard Hamrock
The purpose of this student review is to give you the opportunity to review and evaluate the course on the acquisition and demonstration of specific knowledge and skills throughout the quarter. Please take the time required to complete this course evaluation thoughtfully. Thank you.



Analytical Skills
Apply logic in solving problems and analyze problems from different points of views. 

Translate academic theory into practical applications using appropriate technical 

techniques, processes, and tools.


Communication Skills
Articulate ideas in a clear and concise fashion and use facts to reinforce points. Plan 

and deliver oral or written presentations effectively. Use computer technology and 

graphics to support ideas and decisions.


Creative Problem-Solving
Generate new ideas and develop many potential solutions to problems. Suggest new 

approaches to solving technical problems and challenge the way things are normally 

done. 


Life-Long Learning
Learn independently and continuously seek to acquire new knowledge. Bring in relevant 

outside experiences to provide advanced solutions to the problems at hand.


Project Management
Set goals, prioritize tasks and meet project milestones. Seek clarification of task 

requirements and take corrective action based upon feedback from others. Create 

action plans and timetables to complete assigned work.


Research Skills
Use computer based resources effectively thus acquiring information from multiple 

sources and organize and interpret data appropriately. Design and conduct experiments 

to validate hypotheses and theories.


Systems Thinking
Understand how events interrelate and demonstrate an ability to take new information 

and integrate it with past knowledge. Integrate and use knowledge from various courses,

 including Engineering, Physics, Mathematics, and Social Sciences, to solve technical 

problems.


Teamwork
Encourage participation among all team members. Listen and cooperate with other 

members. Share information and help reconcile differences of opinions when they occur.




1. Ability to determine when buckling occurs in a column and determine 



    a critical load at which a column will not return to its original straight



    configuration. (Sec.9.2-9.4)



2. Ability to apply Euler and Johnson column buckling criteria for concentrically


    loaded columns and secant formulas for eccentrically loaded columns. (Sec. 9.5-9.8)


3. Discover that fits must be specified to ensure proper mating assembly of a shaft 


    and a hub. (Sec. 10.2)



4. Ability to apply pressurization effects on cylinders for both internal and external


    pressurization. (Sec.10.3)



5. Ability to apply rotational effects to a shaft and hub while assuming no pressurization


    of cylinders. (Sec. 10.4)



6. Ability to apply press and shrink fits to a shaft and a hub. (Sec. 10.5 and 10.6)


7. Ability to analyze the loading on a shaft while considering various combinations of 



bending, torsion, shock, or axial or transverse shear as well as determining if loading


is static or cyclic. (Sec. 10.5 and 10.6)



8. Ability to analyze shaft dynamics and first critical speed and determine when shafts


 become dynamically unstable and large vibrations are likely to develop. 

     (Sec. 11.4 and 11.5) 



9. Ability to design flywheels to smooth out velocity changes and stabilize the 


back-and-forth energy flow of rotating equipment. (Sec. 11.7)





10. Ability to design rolling element bearings while considering radial, thrust, and angular 


contact loading, fatigue life, and dynamic analysis. (Sec.13.3-13.7)



11. Ability to determine elastohydrodynamic lubrication film thicknesses in rolling element 


bearings. (Sec. 13.8)



12. Ability to analyze the forces and torques of a power screw required to raise and lower 


a load. (Sec. 15.3) 



13. Ability to determine the load and stiffness of a bolt and joint for both static and dynamic 


conditions. (Sec. 15.4)



14. Ability to design and give failure analysis for riveted and threaded fasteners in shear. 

     (Sec. 15.5) 



15. Ability to design welded fasteners using fillet welds while considering various types of


 loading conditions. (Sec. 15.6)





1. To what extent did your instructor use multimedia computer technology to deliver 


instruction in this course?


2. How effectively was this technology used to support your acquisition and development 


of the above CORE and TECHNICAL competencies?


3. To what extent did you work in teams or groups in this course?


4. To what extent was this engineering course integrated with at least one other discipline 


or different kind of subject matter (cross-disciplinary exercises, projects, tests, lab 


activities, etc.)


5. To what extent did you receive feedback on your acquisition and development of the 


CORE and TECHNICAL competencies during the course?


6. Overall, to what extent are you satisfied with the teaching/learning process in this course?


ME 563-Design of Machine Elements-Part II

1998-99 Catalog Data
ME 563 Design of Machine Elements - Part II. UG 3 quarter credit 
hours. 
Continuation of ME 562 (i.e. a study of the application of the general 
principles and empiricisms of 
mechanics of solids to the creative design of 
mechanical elements.

Textbook:


Hamrock B.J., Jacobson B.O., and Schmid S.R.(1999), 






Fundamentals of Machine Elements. McGraw-Hill, New York.

Reference:


N/A

Coordinator:

Bernard J. Hamrock, Professor of ME

Prerequisite:

ME 561

Topics Covered

1. Hydrodynamic thrust and journal bearings

2. Squeeze film, hydrostatic, and gas lubricated bearings

3. Gear geometry, kinematics, and materials

4. Gear loads, stresses, and lubrication

5. Spring materials, compressive, extension, torsional, and leaf springs

6. Thrust and cone clutches

7. Short and long shoe brakes, and band brakes

8. Flat and V-belts, ropes, and rolling chains

Objective 1 


Ability to design hydrodynamic bearings and gears

Performance Criteria of Chapters 12 and 14
1.  Ability to design thrust and journal hydrodynamic bearings.

2.  Ability to suppress system instabilities in journal bearings by proper design.

3.  Ability to design squeeze film bearings so that relatively small approach velocity will provide an extremely large load-carrying capacity.

4.  Ability to design spur and helical gears while considering kinematics, loads, and stresses.

5.  Ability to determine when and where failure will occur in gears.

6.  Ability to apply elastohydrodynamic lubrication theory to meshing gear teeth.

Objective 2 


Apply stress and strain analysis to the design of springs, brakes, clutches, and flexible machine elements.

Performance Criteria of Chapters 16, 17, and 18

7.  Ability to design springs while considering strength and loss coefficient.

8.  Ability to check if buckling, surge, and avoidance of natural frequency in a spring design are a problem.

9.  Ability to design clutches and brakes that have the common feature of storing and/or transferring rotating energy.

10. Ability to determine torque transmitted relative to the actuating force, coefficient of friction, and the geometry of the clutch or brake.

11. Ability to apply uniform pressure and uniform wear principles to the design of clutches.

12. Ability to design belts, ropes, and chains such that they provide a convenient means of transferring power from one shaft to another.

13. Ability to determine required length, power rating, and modes of failure for belts, ropes, and chains.
Learning Tools

The following pedagogical devices are used in the course to improve understanding and motivate the student:

· Key words - listed along with definitions

· Worked examples - presented when a new concept is developed to reinforce student understanding. Each example uses a consistent problem-solving format.

· Consistent problem-solving methodology—each example and problem is solved according to consistent methodology. Students are encouraged to follow these four steps in solving problems:

1. Sketch—gives graphical description of problem.

2. Given—presents the information from the problem statement in symbol form.

3. Find—states what needs to be determined.

4. Solution—indicates the method, procedure, and equations used to solve the problem.

· Case studies—design oriented and combining multiple concepts are given that involve situations encountered by practicing engineers.

· Problems—used to solidify understanding of material and stimulate creativity. The problems range from simple to complex and many provide design-related opportunities for the student.

· CD-ROM—shows the following:

a. Video clips and brief animations from industry to highlight concepts such as gears, failure analysis, and bearings.

b. Design tutorials to serve as interactive case studies. These tutorials will provide real-world design situations, along with exercises to test problem-solving and design skills

c. Full-color animations of select machine elements to help the student better visualize the motion and dynamics of the element being studied.

Evaluation


25%
1st Exam

 
25%
2nd Exam


10%
Homework

 
10% 
Quizzes


30% 
Comprehensive Final Exam


100%

Prepared by: Bernard J. Hamrock



 May, 1999

Syllabus

Machine Elements

ME 563
Professor Bernard J. Hamrock

Lecture
Date
Topics Covered
Text Location
Problems
 Due

1
1/5
Introduction, Reynolds Equation
12.1&  12.2
 12.2
1/12



2


1/7
Thrust Slider Bearings
12.3
12.3,12.7, 12.12
 1/14

3


1/12
Journal Slider Bearings
12.4
12.16,12.20, 12.23
1/19

4


1/14


Squeeze Film, Hydrostatic, and Gas Lubricated Bearings
12.5-12.8
12.26, 12.29
1/21



5


1/19
Types of Gears, Gear Geometry, Kinematics
14.1-14.4
14.3,14.6,14.9
1/26

6


1/21
Contact Ratio, Backlash, Interference, Gear Trains
14.5-14.7
14.10,14.18,14.20
1/26

7
1/26
Gear Materials, Gear Loads and Stresses
14.8-14.10
14.29, 14.33
2/4


1/28
1st Exam - Lectures 1-6






8


2/2
Contact Pressure, EHL, Helical Gears
14.11-14.14
14.36, 14.39
2/9

9


2/4
Spring Materials, Compression Springs (Stresses acting on wire and coil)
16.1-16.3.3
16.3,16.5
2/16

10


2/9
Compression Springs (Deflection, End Conditions, Buckling, Cyclic Loading)
16.3.4-16.3.7
16.10, 16.11
2/16


2/11
 NO CLASS




11


2/16
Extension, Torsional, Leaf Springs, and Belleville Springs
16.4-16.8
16.20,16.21,16.3 1
2/23



12


2/18
Thrust Clutches (Uniform wear, uniform pressure),  Cone Clutches
17.1-17.3
17.2, 17.10
2/23

13


2/23
Short-Shoe, Long-Shoe  (internal and external)
17.4-17.6
17.23, 17.25
3/4


2/25
2nd Exam- Lectures 7-12






14


3/2
Symmetrical Shoe, Band Brakes
17.7-17.11
17.33, 17.36
3/9

15


3/4
Flat Belts, V-Belts
18.1-18.4
18.1, 18.10
3/11

16
3/9
Ropes
18.5-18.5
18.20, 18.26
3/11

17
3/11
Rolling Chains
18.6-18.7
NONE



3/17
Comprehensive Final, Wed.9:30-10.30




The Ohio State University

Student Self Evaluation - ME 563, Design of Machine Elements-Part II

Quarter, year:
Spring, 1999
Instructor:
Si Lee
The purpose of this student review is to give you the opportunity to review and evaluate the course on the acquisition and demonstration of specific knowledge and skills throughout the quarter. Please take the time required to complete this course evaluation thoughtfully. Thank you.



Analytical Skills
Apply logic in solving problems and analyze problems from different points of views. 

Translate academic theory into practical applications using appropriate technical 

techniques, processes, and tools.


Communication Skills
Articulate ideas in a clear and concise fashion and use facts to reinforce points. Plan 

and deliver oral or written presentations effectively. Use computer technology and 

graphics to support ideas and decisions.


Creative Problem-Solving
Generate new ideas and develop many potential solutions to problems. Suggest new 

approaches to solving technical problems and challenge the way things are normally 

done. 


Life-Long Learning
Learn independently and continuously seek to acquire new knowledge. Bring in relevant 

outside experiences to provide advanced solutions to the problems at hand.


Project Management
Set goals, prioritize tasks and meet project milestones. Seek clarification of task 

requirements and take corrective action based upon feedback from others. Create 

action plans and timetables to complete assigned work.


Research Skills
Use computer based resources effectively thus acquiring information from multiple 

sources and organize and interpret data appropriately. Design and conduct experiments 

to validate hypotheses and theories.


Systems Thinking
Understand how events interrelate and demonstrate an ability to take new information 

and integrate it with past knowledge. Integrate and use knowledge from various courses,

 including Engineering, Physics, Mathematics, and Social Sciences, to solve technical 

problems.


Teamwork
Encourage participation among all team members. Listen and cooperate with other 

members. Share information and help reconcile differences of opinions when they occur.




1. Ability to design thrust and journal hydrodynamic bearings. (Sec.12.3 and 12.4)


2. Ability to suppress system instabilities in journal bearings by proper design. (Sec.12.4.6)


3. Ability to design squeeze film bearings so that relatively small approach velocity will 


provide an extremely large load-carrying capacity. (Sec. 12.5)


4. Ability to design spur and helical gears while considering kinematics, loads, and stresses.

    (Chap. 14)


5. Ability to determine when and where failure will occur in gears. (Sec.14.9-14.11)


6. Ability to apply elastohydrodynamic lubrication theory to meshing gear teeth. (Sec.14.12)


7. Ability to design springs while considering strength and loss coefficient.

    (Sec. 16.2 and 16.3)


8. Ability to check if buckling, surge, and avoidance of natural frequency in a spring design 


are a problem. (Sec. 16.3)


9. Ability to design clutches and brakes that have the common feature of storing and/or 


transferring rotating energy. (Sec. 17.2-17.7)


10. Ability to determine torque transmitted relative to the actuating force, coefficient of 


friction, and the geometry of the clutch or brake. (Sec. 17.2-17.7)






11. Ability to apply uniform pressure and uniform wear principles to the design of clutches.

     (Sec. 17.2 and 17.3)


12.
Ability to design belts, ropes, and chains such that they provide a convenient means 


of transferring power from one shaft to another. (Sec. 18.2-18.6)


13. Ability to determine required length, power rating, and modes of failure for belts, 

      ropes, and chains. (Sec. 18.2-18.6)




1. To what extent did your instructor use multimedia computer technology to deliver 


instruction in this course?


2. How effectively was this technology used to support your acquisition and development 


of the above CORE and TECHNICAL competencies?


3. To what extent did you work in teams or groups in this course?


4. To what extent was this engineering course integrated with at least one other discipline 


or different kind of subject matter (cross-disciplinary exercises, projects, tests, lab 


activities, etc.)


5. To what extent did you receive feedback on your acquisition and development of the 


CORE and TECHNICAL competencies during the course?


6. Overall, to what extent are you satisfied with the teaching/learning process in this course?





