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Example 9.1 Magnitude of Permanent Deformations in a Deep-

Groove Ball Bearing 
 

Problem Statement 
 
For the 209 DGBB of Ex. 7.1 estimate the maximum  

permanent deformation at the inner raceway. Compare  

this value to the maximum elastic deformation. 

 

Problem Solution 

 

Ex. (2.1) D = 12.7 mm (0.5 in.) 

  Pd = 0.0150 mm (0.0006 in.) 

 

Ex. (2.2) fi = 0.52 

 

Ex. (2.5) γ  = 0.1954 

 

Ex. (7.1) Qmax = 4536 N (1019 lb) 

  δmax = 0.0604 mm (0.00238 in.) 

 

 

Ex. (9.2)  

 

 

 

 Elastic deformation at ψψψψ = 0° 

 

Therefore, elastic deformation >> permanent deformation 
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Example 9.2 Static Capacity and Factor of Safety in Static 

Loading for an Angular-Contact Ball Bearing 
 

Problem Statement 
 
The 218 ACBB of Ex. 2.6 is subjected to combined load: Fr = Fa = 17800 N (4000 

lb). Estimate the safety factor based on the bearing static capacity. 

 

Problem Solution 

 

Ex. (2.3) D = 22.23 mm (0.875 in.) 

  f = 0.52 

  α0
 = 40° 

 

Ex. (2.3) dm = 125.3 mm (4.932 in.) 

 

 

Eq. (2.27)    

 

 

Eq. (9.8)  

 

 
Table 9.2 at γ= 0.1358, ϕs = 15.48 

 

Table 9.4 Xs = 0.5 and Ys = 0.26  

 

Eq. (9.15)  

 

Therefore, use Fs = 17800 (4000 lb) 
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