ME 314 – Notes on Rolling-Element Bearings
Load, speed, and bearing selection

Full film bearings provide the highest load and speed capacities of all bearings but they require a continuous supply of oil.  Rolling element bearings are not far behind and almost as capable.  Plain bearings operating with grease, oil, or sintered metals work well at lower speeds but their load carrying capacity drops sharply at moderate speeds.  Dry bearings can only be used at low speeds with low loads.
Rolling element bearing advantages to sliding bearings

1. Starting friction is low and is not affected by the operating temperature.  Friction is low relative to thin film, mixed film, or dry sliding bearings.

2. Thrust loads can be carried.

3. Maintenance costs are low (no oiling required).

4. Less axial space is needed. 

5. There is better motion precision radial and axially. 

Journal bearing advantages to rolling element bearings

1. Initial cost is usually lower.

2. Less radial space is required around the shaft.

3. Better suited to overload and shock loading.

4. They run quieter than ball bearings.

5. They are less susceptible to damage by foreign matter.

Chapter-11 Readings

1. Read Chapter 11 introduction and Section 11-1 rolling-element bearing types.  Learn the advantages and disadvantages of rolling-element bearings relative to sliding or journal bearings.

2. Understand the terminology of a basic ball bearing from Figure 11-1.  Be able to identify inner ring, outer ring, inner and outer races, separator, inner and outer ring faces, bore and outside diameter, and width.

3. Understand the meaning of radial load, thrust load, and self-aligning.  What is the advantage of the double-row bearing?

4. Read about different types of bearings.  In particular learn about the following types of bearings: (Ball bearings and Roller bearings), (Radial, Thrust, and Angular-contact bearings).  Rolling bearing classification of cylindrical, spherical, tapered, and needle bearings.  
5. Look at the tapered roller bearings.  What is advantage of double row to single row?  What is the advantage of needle bearings?

6. Do a Google search and study a variety of special forms.  In particular look at and read the applications of pillow blocks, flange bearings, adaptor bearing, integral shaft bearing, rod-end bearing, and idler sheave. What is ABMA? 
7. Read Section 11-12 to get some general information regarding fitting practices.  When available, bearing manufacturer’s recommendations are to be followed precisely.

8. Read Section 11-2 for general information regarding catalog data on bearings.  The bearing data in catalogs is presented as the rated load C10. This is the load for which 90% of bearings are still good after 90 million cycles (for Timken, others have 1 million cycles). 

9.  Look at Table 11-2.  What is the load capacity (C10) for the 40-mm bore deep-Groove ball bearing?  What is C0?  Why is C0 less than C10?  
10.  Read Section 11-3 and study Eq 11-2.  The basic relationship between bearing load and life states that when the load is doubled, the life is reduced by a factor of 8 and vice versa.  Study Example 11-1.
11.  Skip sections 11-4 and 11-5 for now and work with 90% reliability.  But learn about Weibull distribution from pages 990.
12. Read Section 11.6 and be able to calculate the effect of thrust loads on life of ball bearing.  

13. Study Table 11.2 for a sample of bearing dimensions for ball bearings.  Also study Figure 11.7 for typical bearing proportion classes.  The extra light duty ones are 1xx series, light duty is 2xx, medium duty is 3xx, and heavy duty is 4xx.  The xx code is the bore index and starts from 00 and goes up.  For codes 04 and higher, the bore is obtained by multiplying the index by 5.  For example 04 bore index means 20 mm bore.  They go up at 5 mm increments (except for 00, 01, 02, and 03)
14.  Read Table 11-4 to get an idea regarding life of typical machinery.  Also study Table 11-5 for load factors.  Load factors are a result of potential for dynamic or shock loading of the bearing.
15. Bearing reliability experiments are often presented using Weibull distribution.  This distribution has 3 parameters.  Given these parameters and a value for reliability we can find the life (or life ratio) corresponding to that reliability.  The life ratio is the ratio of life to the catalog life specification for 90% reliability (like 1000000 cycles).  

16. To adjust your analysis for other reliabilities, calculate the life ratio from the unnumbered equation in Example 11-2 of the text.  The equation is:
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17.  Increase (or decrease) the application or design life by this factor and proceed with solving the problem as if this was a 90% reliability problem.
18. Given a selected bearing as well as the design load and design life, be able to determine the bearing reliability. EQ. 11-4

19. Be able to determine individual bearing reliabilities given the reliability of a system of bearings and vise versa.

 In your bearing work you are only allowed to use four equations: 11-2, 11-8b, 11-4 and the above formula on calculating x.
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