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

Formula 1: The nominal service life Lo in km
3
for ball guides: L = (M X @) X 5 x 10%
fw Fm
or
3
L = (fhxfcxft % @) X 105

fw m
Ci00 = 1,26 X C5
E
for roller guides: L = (M X %) ® x 105

w m

L | Nominal service life (m)

Cso | Basic dynamic load rating based on 50 km
(kN)

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

fn | Hardness factor

fc | Contact factor

f+ | Temperature factor

fw | Load factor

E, | 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 Lo into hours (L) or cycles (L)

Lo Lx1 L=l
2XsXnx60 2Xs
Ly, | Nominal service life [hours] Ly Nominal service life [cycles]
s Stroke [m] s Stroke [m]
n | Number of strokes [min™!]
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Formula 3: The static safety factor f of linear guides

:fHXfTXfCXCO

F max

fs

fs | Static safety factor

fc | Contact factor

fu | Hardness factor

fr | Temperature factor

C, | Static load rating [kN]

Fnax | Maximum equivalent load [kKN]

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 Formula 5: Calculation of the axial force
torque T F,
_ E;xP
2XmXn F,=mXaxp

T | Drive torque m | Mass

F, | Axial force a | Acceleration

P | Pitch u | Coefficient of friction of the drive

system
n | Efficiency with rotation in linear
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Formula 6: The static safety factor f of ball screws

=fofTXCOa

K max

fs

fs | Static safety factor

fu | Hardness factor

fr | Temperature factor

Coq | Static load rating [kN]

Enax | Maximum axial load [kN]

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

X c N>
L = <Mx_‘1) x 106
fW Fm

L | Nominal service life [min™"]

C, | Dynamic load rating [kN]

fw | Load factor

fu | Hardness factor

fr | Temperature factor

F,m | Average axial load [kN]
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or cycles (L)

Formula 8: Conversion of the nominal service life L, in kilometers (L), in hours (L)

L. = LxP L = L 3 LXP
ST 106 ", X 60 X ED T 2xs
L | Nominal service life | L | Nominal service life L Nominal service life
[minT] [min] [minT]
Ls; | Nominal service life | L, | Nominal service life | Ly | Nominal service life
[km] [h] [cycles]
P | Pitch [mm] n,, | Average operating P Pitch [mm]
speed [min™]
ED | Duty cycle [%] s Travel distance

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

f;,:

Fmax

Formula 9: The static safety factor f of ball bushings

fu X fr X fc X Cy

fs

Static safety factor

fe

Contact factor

fu

Hardness factor

fr

Temperature factor

Co

Static load rating [kN]

Fmax

Maximum equivalent load [kN]

Formula 3.

This formula is also used to calculate the static safety factor of linear guides, see also:
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Formula 10: The nominal service life L in km

X fxfe €
L=( o Em

L | Nominal service life (m)

3
) X 5x 10*

C | Dynamic load rating (kN)

fn | Hardness factor

f- | Contact factor

f: | Temperature factor

fw | Load factor

F, | 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 L, into hours (L, ) or cycles (L)

Ly = —L Ly = L
" 2xsxnx60 # T 2xs
Ly, | Nominal service life (m) Ly Nominal service life [cycles]
s Stroke [m] s Stroke [m]

n | Number of strokes (min™1)
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