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Formulas from the “Lifetime calculation” article 

 

 

 

 

 

 

 

 

 

 

 

 

Formula 1:  Basic rating life in 106 revolutions 

For ball bearings : 𝐿10 = (
𝐶

𝑃
)

3
 

For roller bearings : 𝐿10 =  (
𝐶

𝑃
)

10

3
 

Basic rating life in operating hours : 𝐿10ℎ =  
16 666.6̅

𝑛
× (

𝐶

𝑃
)

𝑝
 

Formula 2:  Equivalent dynamic load 𝑷 

𝑃 = 𝑋 × 𝐹𝑟 + 𝑌 × 𝐹𝑎 

𝐹𝑟 Radial load 

𝐹𝑎 Axial load 

𝑋 Radial load factor can be found in the catalogue for each type 

of rolling bearing. 

𝑌 Axial load factor can be found in the catalogue for each type 

of rolling bearing. 

 

https://www.ntn-snr.com/sites/default/files/2021-04/Ball-and-roller-bearings.pdf
https://www.ntn-snr.com/sites/default/files/2021-04/Ball-and-roller-bearings.pdf
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Formula 3: Modified calculation of rolling bearing service life 𝑳𝒏𝒎 and 𝑳𝒏𝒎𝒉 

𝐿𝑛𝑚 = 𝑎1 × 𝑎𝐼𝑆𝑂 × 𝐿10 

𝐿𝑛𝑚ℎ = 𝑎1 × 𝑎𝐼𝑆𝑂 × 𝐿10ℎ 

𝐿𝑛𝑚 Modified rating life in 106 revolutions 

𝐿𝑛𝑚ℎ Modified rating life in hours 

𝑎1 Life adjustment factor for reliability 

𝑎𝐼𝑆𝑂 Life modification factor for the operating conditions 

 𝑎𝐼𝑆𝑂 = 𝑓(𝑒𝑐 × 𝐶𝑢 ÷ 𝑃, κ) 

𝑒𝑐 =  Contamination factor 

𝐶𝑢 =  Fatigue load limit 

𝑃 =  Equivalent dynamic load 

κ =  Viscosity ratio 

𝐿10 Basic rating life: Reference life in 106 revolutions 

 

Formula 4:  Viscosity ratio κ 

κ =  
𝑣

𝑣1
 

Formula 5: Reference viscosity 𝒗𝟏  and ist dependency on the speed 𝐧 and the 

size 𝑫𝒑𝒘 

𝐼𝑓 𝑛 < 1 000 𝑚𝑖𝑛−1, 𝑣1 = 45 000 𝑛−0.83  𝐷𝑝𝑤
−0.5  

𝐼𝑓 𝑛 ≥ 1 000 𝑚𝑖𝑛−1, 𝑣1  = 4 500 𝑛−0.5 𝐷𝑝𝑤
−0.5    
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Formula from the “Lubrication” article 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Formula 6:  Determination of required oil quantity 

𝑄 = 𝐾 × 𝑞 

𝑄 Oil quantity per bearing (cm3/min) 

𝐾 Permissible oil temperature rise factor 

𝑞 Lubricant quantity according to diagram (cm3/min) 
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Formulas from the “Fit selection” article 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Formula 7 und 8:  Reduction of interference due to radial load ∆𝒅𝑭 

Formula 7 

𝐹𝑟 ≤ 0.3 𝐶𝑜𝑟  

∆𝑑𝐹 = 0.08 (𝑑 ×
𝐹𝑟

𝐵
)

1

2
  N 

   

Formula 8 

𝐹𝑟  >  0.3 𝐶𝑜𝑟    

∆𝑑𝐹 = 0.02 (
𝐹𝑟

𝐵
) N      

∆𝑑𝐹 =  Required effective interference relative to radial load, 𝜇 m 

𝑑 =  Bearing bore diameter, mm 

𝐵 =  Inner ring width, mm 

𝐹𝑟 =  Actual radial load, N 

𝐶𝑜𝑟 =  Static load rating, N 

Formula 9:  Required effective interference for the temperature difference   ∆𝒅𝑻 

∆𝑑T = 0.0015 × 𝑑 × ∆𝑇 

∆𝑑T =  Required effective interference for the temperature difference in 𝜇 m 

∆𝑇 =  Difference between bearing inner ring temperature and the ambient 

          temperature in °C 

𝑑 =  Diameter of the bearing bore in mm 

Formula 10: Change in interference due to different expansion coefficients 

∆𝑑TE = (∝1−∝2) × 𝑑 × ∆𝑇 

 

∆𝑑TE =  Change in interference due to different expansion coefficients, mm 

∝1 =      Coefficient of expansion of the rolling bearing, 
1

℃
 

∝2 =       Expansion coefficient of the shaft or housing, 
1

℃
 

𝑑 =         Reference diameter of the relevant fit, mm 

∆𝑇 =       Temperature difference between ambient and operation 
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Formulas from the “Bearing clearance, operating clearance and preload” article 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Formula 11:  Determination of radial and axial clearance 

Radial clearance = 𝛿 

Axial clearance = 𝛿1 + 𝛿2 

Formula 12: The operating clearance 𝜹𝒆𝒇𝒇 

𝛿eff = 𝛿𝑜 − (𝛿𝑓 + 𝛿𝑡) 

𝛿eff = Effective interference (due to fits), mm  

𝛿o = Bearing clearance, mm 

𝛿f =  Decrease in bearing clearance due to interference caused by fits, mm 

𝛿t = Decrease in bearing clearance due to temperature differences between inner  

and outer rings, mm 

Formula 13:  The interference 𝜹𝒇 

𝛿f = (0.70~0.90) ∆𝑑eff  

∆deff  denotes the effective interference in mm. 

Formula 14: Reduction of the operating clearance due to a temperature 

difference in the bearing 𝜹𝒕 

𝛿t = ∝× ∆𝑇 × 𝐷𝑜 

∝=  Temperature coefficient of expansion of the bearing material, 12.5 ×
106

℃
 

∆𝑇 =  Temperature difference (inner/outer ring) in °C 

𝐷𝑜 =  Outer ring raceway diameter, mm 
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Formula from the “Plastic deformation” article 

 

 

 

 

 

Formula 15 and 16: The raceway diameter of the outer ring 𝑫𝒐 

Formula 15 

For ball bearings and spherical roller bearings: 

 𝐷𝑜 = 0.20 (𝑑 + 4.0𝐷) 

 

Formula 16 

For roller bearings (except spherical roller bearings): 

 𝐷𝑜 = 0.25 (𝑑 + 3.0𝐷) 

Formula 17:  Static safety factor 𝑺𝟎 

𝑆0 =  
𝐶0

𝑃0
 

𝑆0 =  static safety factor 

𝐶0 =  Static load rating 

𝑃0 =  Equivalent static load 


