QETA/029 Maintenance of Mechanical Systems. (Lecturer Simon Pierce)

Different Bearing types

There are many three main types of bearings, but many variations and combinations of these three basic types. Ball bearings (which use spherical balls to carry the loads), roller bearings (which replace the balls with barrel shaped rollers) and journal (or plain) bearings (which do not use rolling elements, but separate the shaft from the bearing surface with a thin film of oil. Ball and roller bearings may use oil or grease for lubrication, journal bearings MUST use oil, and can only be used in relatively high speed installations as it is the speed of the rotating shaft which generates the oil pressure between the bearing and shaft to keep them apart.

Journal (plain) bearings
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 Journal bearings have no ‘rolling’ elements. They rely on a smooth bearing surface on both the bearing and the shaft, and can carry load because a thin film of oil forms between the surfaces. They can carry very high loads (the ‘bearing surface is large), but must be oil lubricated and operate at fairly high speeds. They do not work very well on startup, and so are good for constantly running machines. They are used on the crankshaft, and also the connecting rods in car engines. Also known as ‘shell’ bearings.

Ball bearings
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Ball bearings are probably the most common. These bearings are capable of taking both radial and thrust loads, but their load capacity is fairly low and they do not react well to shock loading. The load is carried by a very small area of the ball, and overloading can easily damage them.
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Roller bearings

To increase the load carrying capability, roller bearings are used. However, these bearings are noisier and cause more friction (so lead to greater power loss and heat generation). In the standard format (as illustrated) they can carry high radial loads, but very limited thrust. The load is carried along a line instead of a point (as in the ball bearing), thus the greater load capacity. Needle bearings are a variation on the roller bearing, and involve the use of long, but small diameter rollers. They are used where space is at a premium.

Thrust ball bearings
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Ball thrust bearings are a variation on the ball bearing, where the load carrying surface has been moved to the sides of the bearing to carry thrust, but very little or no radial load.

Roller thrust bearing
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Roller thrust bearings, just like the related ball thrust bearings have had the load bearing surface moved to the sides of the bearing, they are used for high thrust loading, but again cannot carry much radial load.
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Taper roller bearing

Tapered roller bearings are a cross between a standard roller and a thrust bearing, designed to support large radial and large thrust loads. They are often used in double row configuration to support thrust loads in both directions. A single row thrust bearing can only carry thrust in one direction. Typically used in the hubs of car wheels.
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