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ABSTRACT 

This project deals with Engineering CAD developments. It is 

arranged in six Chapters. 

CHAPTER 1 
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CHAPTER 4 

CHAPTER 5 

CHAPTER 6 

Introduction of CAD in Engineering Design 

related to CAM applications. 

Specific areas of Mechanical Engineering which 

would prove usefull if computerized. 

is 

Specific sub-area, 

identified and 

Journal Bearing 

described in 

Design 

detail. 

(Theory, formulae, methodology and other related 

aspects). 

Methodology of Computerizing the specific 

sub-area considered in Chapter 3. 

User's Manual 

operator's Manual 

VI 



CONTENTS 

Page 

Acknowledgements ...................................... I 

Abstract. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. VI 

Summary .............................................. VI I 

Introduction. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. IX 

CHAPTER 1 

1 . 1 

1 .2 

1.3 

CHAPTER 2 

2. 1 

2. 1 . 1 

2. 1 .2 

2. 1 .3 

2. 1 .4 

2.2. 

2.2.1 

2.2.2 

2.2.3 

2.2.4 

2.2.5 

2.2.6 

2.3. 

2.3.1 

2.3.2 

2.3.3 

2.4. 

2.4.1 

2.4.2 

2.4.3 

2.5 

2.5.1 

CAD AND ENGINEERING DESIGN ............. 1 

What is CAE and it's advantages ........ 1 

CAD / CAM ................................ 5 

CAD and applications ................... 8 

AREAS OF MECHANICAL DESIGN WHICH ARE 

USEFUL IF COMPUTERIZED ................ 10 

Design of Welded Joints ............... 11 

Welded Joints ......................... 11 

Torsion In Welded Joints .............. 11 

'Bending In Welded Joints .............. 12 

Why Computerization Is Useful In Welds. 12 

Design Of Mechanical Springs .......... 13 

Extension Springs ..................... 13 

Compression Springs ................... 13 

Spring Materials ...................... 13 

Design of Helical Springs ............. 14 

Helical Torsion Springs ............... 14 

Computerization ....................... 15 

Shaft Design .......................... 16 

Design For Static Load ................ 16 

Reversed Bending And Steady Torsion ... 16 

Other Approaches And Computerization .. 17 

Design For Powerscrews And Bolt Joints. 18 

Powers crews ........................... 18 

Shear Of Bolts,Rivets Due To Ecoentric 

Loading ............................... 19 

Powerscrews,Bolt Design And CAD ....... 20 

Gear Design ........................... 20 

Spur Gears ............................ 21 

II 



2 . 5 . 1 . 1 Gear Trains ........................... 21 

2.5.1.2 Estimation Of Gear Size ............... 21 

2.5.1.3 Fatique Strength ...................... 23 

2.5.1.4 Factor Of Safety ...................... 23 

2.5.1.5 Surface Fatique Strength .............. 24 

2.5.2 Helical Gears ......................... 24 

2.5.2.1 Force Analysis ........................ 24 

2.5.2.2 Strength Analysis ..................... 25 

2.5.3 Worm Gearing .......................... 26 

2.5.3. 1 Force Analysis ........................ 26 

2.5.4 Bevel Gears ........................... 27 

2.5.4.1 Force Analysis ........................ 27 

2.5.4.2 Spiral Bevel Gears .................... 28 

2.5.5 Gear Design And Computerization ....... 29 

2.6 Selection/Design Of Rolling Contact 

Bearings .............................. 30 

2.6.1 Bearing Life .......................... 30 

2.6.2 'Bearing Load .......................... 30 

2.6.3 Computerization Of Rolling Contact 

Bearings Selection .................... 31 

2.7 Lubrication And Journal Bearings ...... 31 

2.8 Usefulness Of Computerization Of The 

CHAPTER 3 

3.1 

3.2 

3.3 

3.3.1 

3.3.2 

3.3.3 

3.3.4 

3.3.5 

3.4 

3.5 

3.6 

Areas Analysed Above ................. 32 

LUBRICATION AND JOURNAL BEARINGS ...... 33 

Types Of Lubricants ................... 34 

Selection Of Lubricant Type ........... 34 

Types Of Lubrication .................. 35 

Hydrodynamic Lubrication .............. 35 

Hydrostatic Lubrication ............... 36 

Elastohydrodynamic Lubrication ........ 36 

Boundary Lubrication .................. 36 

Solid-Film Lubrication ........ ~ ....... 36 

Lubrication Applied In Journal Bearings 37 

Journal Bearings ...................... 37 

Thick-Film Lubrication ................ 39 

III 



3.7 

3.8 

3.9 

3.9. 1 

3.9.2 

3.9.3 

3.9.4 

3.9.5 

3.9.6 

3.10 

CHAPTER 4 

4.1 

4.2 

4.2.1 

4.2.2 

4.2.3 

4.2.4 

4.2.5 

4.2.6 

4.3 

CHAPTER 5 

5. 1 

5.2 

Hydrodynamic Theory ................... 41 

Design Considerations ................. 44 

Bearing Performance ................... 44 

Bearing Characteristic Number ......... 44 

Temperature Rise ...................... 46 

Minimum Film Thickness ................ 50 

Position Of Minimum Film Thickness .... 52 

Coefficient Of Friction ............... 53 

Torque And Power Lost ................. 54 

Optimization .......................... 54 

COMPUTERIZING SPECIFIC AREA OF 

MECHANICAL ENGINEERING ................ 56 

Selection Of Language ................. 56 

The Methodology Of Computerizing The 

Design Process ........................ 57 

Calculation Of Bearing Characteristic 

'Number ................................ 58 

Calculation Of Minimum Film Thickness . 63 

Calculation Of Position Of Minimum Film 

Thickness ............................. 67 

Calculation Of Eccentricity ........... 67 

Calculation Of Coefficient Of Friction. 67 

Calculation Of Torque And Power Lost 68 

Flowchart Of The Main Features Of 

The Program ........................... 69 

USER'S MANUAL ......................... 71 

Getting Started ....................... 71 

Restrictions While Operating The 

Software .............................. 71 

5.3 Menus,Messages Used While Operating The 

The Program .................... _>' ._ • • • •• 72 

5.4 General Hints ......................... 94 

5 . 5 Error Mes sages ........................ 94 

5.6 The Software Of Design Of Full Journal 

Bearings .............................. 97 

IV 



CHAPTER 6 

6. 1 

6.2 

OPERATOR'S MANUAL •••••••••••••••••••• 137 

Limi ta tions .......................... 1 37 

Flowcharts ........................... 1 41 

CONCLUSIONS •••••••••••••••••••••••••••••••••••••••••• 167 

REFERENCE S ••••••••••••••••••••••••••••••••••••••••••• 1 68 

v 

I 
I 


