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Formulas from the “Calculation bases (linear guides)” article 

Formula 1: The nominal service life 𝑳𝟏𝟎 in km 

for ball guides: 𝐿 = (
𝑓ℎ×𝑓𝑐×𝑓𝑡

𝑓𝑤
×

𝐶50

𝐹𝑚
)

3
× 5 × 104 

                                or 

                                 𝐿 = (
𝑓ℎ×𝑓𝑐×𝑓𝑡

𝑓𝑤
×

𝐶100

𝐹𝑚
)

3
× 105 

                                 𝐶100 = 1,26 × 𝐶50 

for roller guides: 𝐿 = (
𝑓ℎ×𝑓𝑐×𝑓𝑡

𝑓𝑤
×

𝐶100

𝐹𝑚
)

10

3
× 105 

𝐿 Nominal service life (m) 

C50 Basic dynamic load rating based on 50 km 
(kN) 

C100 Basic dynamic load rating based on 100km 
(kN) 

𝑓ℎ Hardness factor 

𝑓𝑐  Contact factor 

𝑓𝑡 Temperature factor 

𝑓𝑤 Load factor 

𝐹𝑚 Average equivalent load 

 
This formula is also used to calculate the service life of ball bushings, see also: Formula 

10. 

 

Formula 2:  

Conversion of the nominal service life 𝑳𝟏𝟎 into hours (𝑳𝒉) or cycles (𝑳#) 

𝐿ℎ =
𝐿 × 103

2 × 𝑠 × 𝑛 × 60
 𝐿# =

𝐿

2 × 𝑠
 

𝐿ℎ Nominal service life [hours] 𝐿# Nominal service life [cycles] 

𝑠 Stroke [m] 𝑠 Stroke [m] 

𝑛 Number of strokes [𝑚𝑖𝑛−1]   
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Formula 3: The static safety factor 𝒇𝒔 of linear guides 

𝑓𝑠 =
𝑓𝐻 × 𝑓𝑇 × 𝑓𝑐 × 𝐶0

𝐹𝑚𝑎𝑥
 

𝑓𝑠 Static safety factor 

𝑓𝐶 Contact factor 

𝑓𝐻 Hardness factor 

𝑓𝑇 Temperature factor 

𝐶0 Static load rating [kN] 

𝐹𝑚𝑎𝑥 Maximum equivalent load [kN] 

This formula is also used to calculate the static safety factor of ball bushings, see also: Formula 

9. 

 

Formulas from the “Calculation principles (screw drives)” article 

Formula 4: Calculation of the drive 

torque 𝑻 

𝑇 =  
𝐹𝑎 × 𝑃

2 × 𝜋 × 𝜂
 

 

Formula 5: Calculation of the axial force 

𝑭𝒂 

 
 

𝐹𝑎 = 𝑚 × 𝑎 × µ 
 

𝑇 Drive torque 𝑚 Mass 

𝐹𝑎 Axial force 𝑎 Acceleration 

𝑃 Pitch µ Coefficient of friction of the drive 
system 

𝜂 Efficiency with rotation in linear   
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Formula 6: The static safety factor 𝒇𝒔 of ball screws 

𝑓𝑠 =
𝑓𝐻 × 𝑓𝑇 × 𝐶0𝑎

𝐹𝑚𝑎𝑥
 

𝑓𝑠 Static safety factor 

𝑓𝐻 Hardness factor 

𝑓𝑇 Temperature factor 

𝐶0𝑎 Static load rating [kN] 

𝐹𝑚𝑎𝑥 Maximum axial load [kN] 
 

 

 

 

 

 

 

 

 

 

Formula 7: Calculation of the nominal service life 𝑳 of ball screws 

𝐿 =  (
𝑓𝑇 × 𝑓𝐻

𝑓𝑊
×

𝐶𝑎

𝐹𝑚
)

3

× 106 

𝐿 Nominal service life [min-1] 

𝐶𝑎 Dynamic load rating [kN] 

𝑓𝑊 Load factor 

𝑓𝐻 Hardness factor 

𝑓𝑇 Temperature factor 

𝐹𝑎𝑚 Average axial load [kN] 
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Formula 8: Conversion of the nominal service life 𝑳𝟏𝟎 in kilometers (𝑳𝒔), in hours (𝑳𝒉) 

or cycles (𝑳#) 

𝐿𝑠 =
𝐿 × 𝑃

106
 𝐿ℎ =

𝐿

𝑛𝑚 × 60 × 𝐸𝐷
 𝐿# =

𝐿 × 𝑃

2 × 𝑠
 

𝐿 Nominal service life 
[min-1] 

𝐿 Nominal service life 
[min-1] 

𝐿 Nominal service life 
[min-1] 

𝐿𝑠 Nominal service life 
[km] 

𝐿ℎ Nominal service life 
[h] 

𝐿# Nominal service life 
[cycles] 

𝑃 Pitch [mm] 𝑛𝑚 Average operating 
speed [min-1] 

𝑃 Pitch [mm] 

  𝐸𝐷 Duty cycle [%] 𝑠 Travel distance 

 

 

Formulas from the “Calculation principles (ball bushings)” article 

Formula 9: The static safety factor 𝒇𝒔 of ball bushings 

𝑓𝑠 =
𝑓𝐻 × 𝑓𝑇 × 𝑓𝐶 × 𝐶0

𝐹𝑚𝑎𝑥
 

𝑓𝑠 Static safety factor 

𝑓𝐶 Contact factor 

𝑓𝐻 Hardness factor 

𝑓𝑇 Temperature factor 

𝐶0 Static load rating [kN] 

𝐹𝑚𝑎𝑥 Maximum equivalent load [kN] 

This formula is also used to calculate the static safety factor of linear guides, see also: 

Formula 3. 
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Formula 10: The nominal service life 𝑳 in km 

𝐿 = (
𝑓ℎ × 𝑓𝑐 × 𝑓𝑡

𝑓𝑤
×

𝐶

𝐹𝑚
)

3

× 5 × 104 

𝐿 Nominal service life (m) 

𝐶 Dynamic load rating (kN) 

𝑓ℎ Hardness factor 

𝑓𝑐  Contact factor 

𝑓𝑡 Temperature factor 

𝑓𝑤 Load factor 

𝐹𝑚 Average equivalent load 

This formula is also used to calculate the service life of linear guides, see also: Formula 1. 

 

 

Formula 11:  

Conversion of the nominal service life 𝑳𝟏𝟎 into hours (𝑳𝒉 ) or cycles (𝑳#) 

𝐿ℎ =
𝐿

2 × 𝑠 × 𝑛 × 60
 𝐿# =

𝐿

2 × 𝑠
 

𝐿ℎ Nominal service life (m) 𝐿# Nominal service life [cycles] 

𝑠 Stroke [m] 𝑠 Stroke [m] 

𝑛 Number of strokes (𝑚𝑖𝑛−1)   

 

 

 

 

 


