
Contents

Preface

1 Introduction 1

2 Recommended design procedure 3

3 Theory of film-lubricated plain bearings 6
(i) Application of theory to practical design
(ii) Basis of recommendations 11
(iii) Uncertainty of predictions 12

10

4 Assessment of bearing pressures and p V factors 17
(i) Simple loads 17
(ii) Corrections for non-uniform journal speed 17
(iii) Corrections for non-uniform magnitude of load
(iv) Corrections for non-uniform direction of load
(v) Corrections for ambient temperature 25

20
20

6 Principal dimensions 38
(i) Journal diameter 38(ii) Bearing width 46 .

(iii) Clearance of journal in bearing
(iv) Accuracy of alignment 54
(v) Manufacturing tolerances 57

52

7 Materials and finishes 58
(i) Journal materials 58
(ii) Types and grades of lining materials
(iii) Surface finishes of journals and bearings

59
66



8 Bearing shells 67
(i) Thin-walled bearings 67
(ii) Thick-walled bearings 69
(iii) Location of shells in housings 70

9 Bearing caps or keeps 74

10 Bushes 78

(i) Bushes 78

(ii) Floating bushes 81

83II End thrust

12 Oscillating bearings 86
(i) Lowly-rated oscillating bearings 86
(ii) Highly-rated applications 87
(iii) Applications with intermediate ratings
(iv) Other forms of oscillating bearing
(v) General comments 92

89
QO

93
13 Lubrication 93

(i) Lubricating oil requirements
(ii) Oil grooves 94
(iii) Lubrication systems 98
(iv) Oil throwers and seals 102
(v) Oil filtration 107
(vi) Oil cooling 109

11014 Life of bearings

11315 Automobile engine crankshaft bearings

16 Examples of practical design problems 116
Example 1: Spindle bearings for high-precision grinding
machines 116
Example 2: Turbo-altemator bearings 117
Example 3: Problems with inadequate background data 120

Appendices

1231 Plain bearings versus rolling bearings

2 Glossary of bearing terms 125

Index 161


