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SCOPE 
This section is intended to acquaint the designer with the types of sliding and rolling element bearings, application considerations and drafting conventions. 

1.1 
There is no universally suitable bearing, each type has advantages and limitations as to load rating, speed, lubrication, applicability and cost. It is therefore necessary to have some understanding of the general characteristics of basic types of bearings. 

1.2

A study of vendor catalogs should amplify the brief data contained in this section. Generally, the final decision for a bearing application should be based on consultation with a bearing application engineer, or a bearing manufacturer's engineering representative. 

2
Bearing Definition 

A bearing can be defined as a device to reduce friction and permit relative and controlled motion between two elements of a mechanism. It may involve sliding or rolling, fluid or dry lubrication, soft or hard surfaces, and metallics or nonmetallics. To be effective, a bearing should be capable of exceeding a minimum life under given load, speed and environmental conditions. 

3
Drawing Standards 

Although some drafting organizations may have internal preferences for pictorial representation of bearings, there are no industry standards for these drawings. Therefore, unless otherwise instructed, the designer is free to choose the amount of detail necessary to depict the bearing. The drawing may consist of the simplified drafting form shown in Figure 3.01 (optionally, ISO 8826-1), or it may be a detailed section as shown in Figure 3.02. Some bearing vendors make available drawings or math models of their standard products. 
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Figure 3.01 - Simplified Representation of Bearings 
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Figure 3.02 - Detailed Representation of Bearings 
 

3.1 
Scale 

The boundary dimensions of a bearing may be important in relation to adjacent parts in an assembly. For this reason, the bearing should be drawn to scale. Scale is not generally required for individual bearing drawings. Where a source control drawing is needed of a vendor's bearing, a descriptive (word) drawing will usually suffice. 

3.2

Dimensions 

Mounting dimensions for standard bearing types can be obtained from various sources, including company standards and vendor catalogs. The applicable standard(s) must be cited on the drawing or in a related document. Some examples of industry standards: 

Terminology For Anti-Friction Ball And Roller Bearings And Parts 
ANSI B3.7 / ABMA Std 1

Tolerance Definitions And Gauging Practices For Ball And Roller Bearings 
ANSI B3.4 / AFBMA Std 4 

Shaft, Housing Fits For Metric Radial Ball & Roller Bearings
ANSI B3.17 / ABMA Std 7 

Metal Balls For Unground Bearings And Other Uses 
ABMA Std 10A 

Needle Roller Bearings, Radial, Metric Design 
ABMA Std 18.1 

Tapered Roller Bearings-Radial, Inch Design. Bound 
ANSI B3.19 / ABMA Std 19.1 

Radial Bearings Of Ball, Cylindrical Roller & Spherical Roller Types - Metric Design 
ANSI B3.14/ ABMA Std 20 

Thrust Needle Roller And Cage Assemblies And Thrust Washers, Metric Design 
ABMA Std 21.1

Rolling Bearings – Radial Bearings – Tolerances
ISO 492

Spherical Plain Radial Bearings, Joint Type Inch Design 
ANSI B3.22 / ABMA Std 22.2 

Standard Specification For Sintered Bronze Bearings (Oil-Impregnated) 
ASTM B438M 

3.3
Specification 

Bearings may be specified on preliminary drawings by indicating the bearing type plus environmental conditions such as load, speed, temperature extremes, and lubrication. Since production bearings, particularly rolling element types, are available in many variations including tolerance grades, internal clearances, and internal lubrication systems and lubricants, it is important that drawings of bearings, or assemblies which include bearings, specify an industry number or vendor's number. 

4 
Bearing Classification and Selection 

4.1
Classification by Form 

There are two general classifications of bearings; those which support loads by means of a low friction film and those which support loads on rolling elements. The latter may also incorporate low friction films to further improve efficiency. The choice of form is governed by the available space, imposed loads, speeds, lubrication and economic consideration. It is apparent that each form has its place and no blanket preferences can be justified. 

4.1.1
Low Friction Film Bearings 

The low friction film bearings rely on self lubrication or on lubrication films of fluid or dry materials to reduce friction, and in some cases, support the load. Except for the externally pressurized types, bearings generally have a high ratio of starting to running torque and may "freeze" when idle. However, low friction film bearings are generally tolerant of impact loads, and are relatively insensitive to vibration. Except for certain hydrodynamic gas bearings, the low friction film bearings are inexpensive to fabricate and install, and are not critical as to tolerances. They usually require considerable contact area to develop satisfactory capacity but can be thin, with proper backing. Low friction film bearing forms are outlined in the following. 

4.1.1.1
Fluid Film Bearings 

Compressible 

Non-compressible 

Either form of fluid may be externally pressurized (hydrostatic) or internally developed (hydrodynamic). 

4.1.1.2
Boundary Lubricated Bearings 

Strongly adherent organic molecules 

Chemically reactive materials that form low shear strength films 

4.1.1.3
Mixed Friction Bearings 

These bearings are a combination of fluid film and boundary lubricated bearings. 

4.1.1.4
Dry Film Bearings 

Low shear strength compounds such as MoS 2 or graphite. 

Self lubricating plastics such as Teflon 

4.1.2
Rolling Element Bearings 

Rolling element bearings (also called anti-friction bearings) are those in which a ball or roller is introduced between the sliding surfaces of a mechanism. Because of the introduction of such mechanical devices, the rolling element bearing is much less critical to lubrication than the majority of the low friction film bearings. Rolling element bearings have lower starting friction, less operating friction, are less sensitive to contaminants and will tolerate higher speeds than most low friction film bearings. They can be selected to give almost any life expectancy. They require greater annulus but less contact area (width in an annular bearing) than equivalent low friction film bearings. Rolling element bearing forms are outlined in the following. 

4.1.2.1
Ball Bearing Types 

Deep groove (Conrad) 

Deep groove (with filling notch) 

Angular contact 

Self aligning 

Double row 

Thrust 

Linear motion 

Ball screw 

4.1.2.2
Roller Bearing Types 

Each of the following types may be radial or thrust, single or double row: 

Cylindrical 

Spherical 

Taper 

Needle 

Linear motion 

4.2
Classification by Function 

Each of the bearing forms previously listed may be further subdivided by function according to relative arrangement of parts and direction of load classification as follows: 

4.2.1
Slider 

The slider or right angle bearing is one in which the motion is parallel to the longitudinal elements of the bearing and the load application is at right angles to them. Examples are: guides, ways, ball bushings and pressurized air pads. 

4.2.2
Radial Bearings 

The radial bearing is one in which one element rotates relative to the other and the load application is at right angles to the axis of rotation. Examples are: sleeve, cylindrical roller and radial ball bearings. 

4.2.3
Thrust Bearings 

In the thrust bearing, one element rotates with respect to the other but prevents movement parallel to the axis of rotation in one or both directions. Examples are: thrust washers and needle thrust bearings. 

4.2.4
Angular Contact Bearings 

The angular contact bearing combines the features of the radial and thrust types; resisting a load applied in an angular direction or the resultant of a combination of radial and thrust loads. Examples are: angular contact ball, angular contact spherical, and tapered roller bearings. 

4.3
Bearing Selection 

The selection of a suitable bearing is made after comparing the advantages and disadvantages of each type. Past experience in similar applications should be considered. It is recommended that the mechanism be designed around a suitable bearing rather than trying to fit a bearing into a limited space. It is generally better to employ an available standard bearing rather than a special design. However, where volume is high enough to absorb tooling costs, it may be possible to use a special bearing having unique features that lead to a reduced overall mechanism cost. For example, in Figure 4.01, the special line automotive fan and water-pump bearing includes two ball rows, an integral shaft, has integral seals and is prelubricated. 
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Figure 4.01 - Special Bearings 
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