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Formulas List of 86
Examples Important Design of Rolling Contact Bearing

with Units Formulas

1) Angular Contact Bearing Formulas @

1.1) Axial Load for Back to Back Bearings when Fa by Fr is greater than 1.14 Formula (af

. E=m Example with Units Evaluate Formula [
- . 7350N - (0.57-8050N
oo (057-F) | | 20693548 = (093 )
a 0.93 .

1.2) Axial Load for Back to Back Bearings when Fa by Fr is less than or equal to 1.14 Formula

e
£909.0909 9650N - 8050N
WU = 0.55

1.3) Axial Load for Singly Mounted Bearings when Fa by Fr is greater than 1.14 Formula (af

 E=m
_ . 4500~ - ( 0.35-8050N
p s (035-F:) | | 29517544n = (0 — )
a 0.57 .

1.4) Equivalent Dynamic Load for Back to Back Bearings when Fa by Fr is greater than 1.14

Formula (@
Example with Units Evaluate Formula (@

P, = (0_57. Fr) + (0.93.1:3) 73785~ = (0.57-8050n ) + (0.93-3000n )

1.5) Equivalent Dynamic Load for Back to Back Bearings when Fa by Fr is less than or equal
to 1.14 Formula @

Example with Units Evaluate Formula (@

P, =F + (0,55.}:3) 9700~ = 8050N + (0.55-3000N )
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1.6) Equivalent Dynamic Load for Singly Mounted Bearings when Fa by Fr is greater than 1.14

Formula @
Example with Units

Py =(035-F )+ (057-F,)

4527.58 = (10.35-8050n ) + (0.57-3000n )

Evaluate Formula @

1.7) Radial Load for Back to Back Bearings when Fa by Fr greater than 1.14 Formula (af

) . 7350n - (0.93 - 3000n
g b (093-F) | | go00n = (057 )
r 0.57 :

Evaluate Formula @

1.8) Radial Load for Back to Back Bearings when Fa by Fr less than or equal to 1.14 Formula

R -ormuia |

e

Fr = (Peq- (055-F,))

8000N = (9650N - (0.55-3000n ) )

Evaluate Formula (@

1.9) Radial Load for Singly Mounted Bearings when Fa by Fr is greater than 1.14 Formula (af

I o |
] . 4500n - (0.57 - 3000x
e s (057-Fa) | | 7971.4286n = (0 - )
r 035 -

2) Dynamic and Equivalent Load Formulas @

Evaluate Formula [

2.1) Axial Thrust Load on Bearing given Equivalent Dynamic Load Formula (af

B ol |
(x.v. 7350n - (0.56 - 1.2 - 8050
g oo b (X-VF) | | 12036n = v - ( v)
a— Y 1.5

2.2) Dynamic Load Capacity for Ball Bearing Formula (af

Evaluate Formula [

Formula

Example with Units

1
c= Pb'<]-‘10§>

1
38524.8985N = 7350N -<144?>

Evaluate Formula @

2.3) Dynamic Load Capacity for Bearing given Rated Bearing Life Formula (a1

Formula

Example with Units

1
C:Pb'<L10">

1
38524.8985N = 7350N -<144?>

. © formuladen.com

Evaluate Formula [
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2.4) Dynamic Load Capacity for Roller Bearing Formula (af
S e

C= Pb-(140°3) 32643.4526N = 7350 -(14403)

2.5) Equivalent Dynamic Load for Bearing given Radial Factor Formula (a

[Formula | Example with Units Evaluate Formula [

Py = (X,Fr)4_(y.pa) 9008~ = ( 0.56 - 8050N ) + ( 1.5-3000n )

2.6) Equivalent Dynamic Load for Back to Back Bearings Formula (a1
Evaluate Formula (@

P, = (X.V.Fr)+_(y.pa) 9909.68 = (0.56-1.2-8050n ) + (1.5 3000N )

2.7) Equivalent Dynamic Load for Back to Back Bearings when subjected to Pure Radial Load

Formula @

Formula Example with Units Eveligie FaimulE @
8050n = 1-8050N

2.8) Equivalent Dynamic Load for Back to Back Bearings when subjected to Pure Thrust Load

Formula B

Formula Example with Units Eglateliomul B
3000n =1-3000nN

2.9) Equivalent Dynamic Load for Ball Bearing Formula (af

Formula Evaluate Formula (@

Example with Units

36850N
_—

1443

7030.4533N =

2.10) Equivalent Dynamic Load for Bearing given Rated Bearing Life Formula (af

Example with Units Evaluate Formula [

36850N
1

1447

7030.4533N =

2.11) Equivalent Dynamic Load for Roller Bearing Formula (af

Example with Units Evaluate Formula (@

36850N

144%°

8297.1462N =
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2.12) Race Rotation Factor for Bearing given Radial Factor Formula (af

Formula

V =
X F,

P (Y F,

) 1.1424 =

Example with Units

9650n - (1.5 -3000n )
0.56 - 8050

Evaluate Formula @

2.13) Radial Factor of Bearing given Equivalent Dynamic Load Formula (af

Evaluate Formula @

peq_(y,pa) 05331 — 9650N - (1.5 - 3000n )
X=———= : = .
V-F, 1.2 - 8050N
2.14) Radial Load of Bearing given Radial Factor Formula (a1
o |
B 7350n - (1.5 -3000N

F o= Py (Y Fa) 4241.0714n = ( )
r= XV 0.56 - 1.2

Evaluate Formula @

2.15) Thrust Factor on Bearing given Equivalent Dynamic Load Formula B

 Emm
(x.v. 9650n - (0.56 - 1.2 - 8050
Y = Peq (X v FF) 1.4135 = v ( D)
= g 3000N
a
3) Rated Bearing Life Formulas @
3.1) Rated Bearing Life in Hours Formula @
_m m Evaluate Formula @
Lo = L 10° 6857.1429 = 144 10°
10h = ™10 50T N ' B 60 - 350

3.2) Rated Bearing Life in Million Revolutions for Ball Bearings Formula (af

Formula

126.0232 = (

Example with Units

36850N ’
7350N

Evaluate Formula @

3.3) Rated Bearing Life in Million Revolutions for Roller Bearings Formula @

. © formuladen.com

215.6919 = (

Example with Units

2
36850N \ 3
7350N

Evaluate Formula @
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3.4) Rated Bearing Life in Million Revolutions given Bearing Speed Formula (af

Formula

Lig=60-N-

L 8000
10h 168 = 60 - 350 -
10° 10°

Evaluate Formula @

3.5) Rated Bearing Life in Million Revolutions given Dynamic Load Capacity Formula (a

Formula

126.0232 = (

Example with Units

3
36850N
7350N

Evaluate Formula [

3.6) Rated Bearing Life in Million Revolutions given Median Life Formula (af

Evaluate Formula @

3.7) Rated Bearing Life in Million Revolutions given Nominal Life Formula B

Formula

Example with Units

L (1000
10 7D

> “Lyos

144.6863

1000
=(——— ] 04
<3.1416~ 880 mm )

Evaluate Formula @

4) Rolling Contact Bearing Configuration Formulas @

4.1) Axial Thrust Load on Bearing given Race Rotation Factor Formula (af

Formula

ar Y

- Peq- (X-V-F,)

2826.9333N =

Example with Units

9650N - (0.56 - 1.2 - 8050N )

1.5

Evaluate Formula @

4.2) Axial Thrust Load on Bearing given Thrust Factor Formula (af

Formula

3428N =

Example with Units

9650N - (0.56 - 8050N )

1.5

4.3) Bore Diameter of Bearing Formula (af

Evaluate Formula (@

. © formuladen.com

Example with Units

31.0078mm

120 N*mm

—p. - "
0.0043 - 1800N

Evaluate Formula @
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https://www.formuladen.com/en/rated-bearing-life-in-million-revolutions-given-dynamic-load-capacity-formula/Formula-17643
https://www.formuladen.com/en/rated-bearing-life-in-million-revolutions-given-dynamic-load-capacity-formula/Formula-17643
https://www.formuladen.com/en/rated-bearing-life-in-million-revolutions-given-median-life-formula/Formula-17663
https://www.formuladen.com/en/rated-bearing-life-in-million-revolutions-given-median-life-formula/Formula-17663
https://www.formuladen.com/en/rated-bearing-life-in-million-revolutions-given-nominal-life-formula/Formula-17669
https://www.formuladen.com/en/rated-bearing-life-in-million-revolutions-given-nominal-life-formula/Formula-17669
https://www.formuladen.com/en/rolling-contact-bearing-configuration-formulas/FormulaList-12593
https://www.formuladen.com/en/rolling-contact-bearing-configuration-formulas/FormulaList-12593
https://www.formuladen.com/en/axial-thrust-load-on-bearing-given-race-rotation-factor-formula/Formula-17303
https://www.formuladen.com/en/axial-thrust-load-on-bearing-given-race-rotation-factor-formula/Formula-17303
https://www.formuladen.com/en/axial-thrust-load-on-bearing-given-thrust-factor-formula/Formula-17311
https://www.formuladen.com/en/axial-thrust-load-on-bearing-given-thrust-factor-formula/Formula-17311
https://www.formuladen.com/en/bore-diameter-of-bearing-formula/Formula-17672
https://www.formuladen.com/en/bore-diameter-of-bearing-formula/Formula-17672
https://www.formuladen.com/en/
https://www.formuladen.com/en/
https://www.formuladen.com/en/

4.4) Coefficient of Friction of Roller Contact Bearing Formula (af

4.5) Friction Moment on Roller Contact Bearing Formula (af

Formula Example with Units

120 N*mm

0.0044 =2 —mM8M8
30mm - 1800N

Evaluate Formula @

B Formula

d 30mm
3 116.1N*mm = 0.0043 - 1800N - 5

My =pn-W

Example with Units

4.6) Load on Bearing given Moment on bearing Formula (af

Evaluate Formula @

Formula

4.7) Median Life of Roller Contact Bearing Formula (a{

1860.4651N =

Example with Units

120 N*mm
0.0043 - ( i )

Evaluate Formula @

Formula

Lsg =5- Ly

4.8) Nominal Life of Roller Contact Bearing Formula (af

Example

720 =5- 144

Evaluate Formula (@

4.9) Number of Bearings required given Reliability Formula @

Formula

Example with Units

144
1000
3.1416 - 880 mm

0.3981 =

Evaluate Formula [

Formula

[ Examplc I

Ny,

log10( Ry)

- log10(R)

log10( 0.65)

33699 = ——— £
log10 (0.88)

Evaluate Formula @

4.10) Race Rotation Factor of Roller Contact Bearing Formula (af

Example with Units
- . 9650N - (1.5 - 3000
V= e (Y-Fa) | | 11420 = v ( v)
= : 0.56 - 8050N
X-F,

. © formuladen.com
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https://www.formuladen.com/en/coefficient-of-friction-of-roller-contact-bearing-formula/Formula-17673
https://www.formuladen.com/en/coefficient-of-friction-of-roller-contact-bearing-formula/Formula-17673
https://www.formuladen.com/en/friction-moment-on-roller-contact-bearing-formula/Formula-17670
https://www.formuladen.com/en/friction-moment-on-roller-contact-bearing-formula/Formula-17670
https://www.formuladen.com/en/load-on-bearing-given-moment-on-bearing-formula/Formula-17671
https://www.formuladen.com/en/load-on-bearing-given-moment-on-bearing-formula/Formula-17671
https://www.formuladen.com/en/median-life-of-roller-contact-bearing-formula/Formula-17662
https://www.formuladen.com/en/median-life-of-roller-contact-bearing-formula/Formula-17662
https://www.formuladen.com/en/nominal-life-of-roller-contact-bearing-formula/Formula-17667
https://www.formuladen.com/en/nominal-life-of-roller-contact-bearing-formula/Formula-17667
https://www.formuladen.com/en/number-of-bearings-required-given-reliability-formula/Formula-17666
https://www.formuladen.com/en/number-of-bearings-required-given-reliability-formula/Formula-17666
https://www.formuladen.com/en/race-rotation-factor-of-roller-contact-bearing-formula/Formula-17304
https://www.formuladen.com/en/race-rotation-factor-of-roller-contact-bearing-formula/Formula-17304
https://www.formuladen.com/en/coefficient-of-friction-of-roller-contact-bearing-formula/Formula-17673
https://www.formuladen.com/en/coefficient-of-friction-of-roller-contact-bearing-formula/Formula-17673
https://www.formuladen.com/en/friction-moment-on-roller-contact-bearing-formula/Formula-17670
https://www.formuladen.com/en/friction-moment-on-roller-contact-bearing-formula/Formula-17670
https://www.formuladen.com/en/load-on-bearing-given-moment-on-bearing-formula/Formula-17671
https://www.formuladen.com/en/load-on-bearing-given-moment-on-bearing-formula/Formula-17671
https://www.formuladen.com/en/median-life-of-roller-contact-bearing-formula/Formula-17662
https://www.formuladen.com/en/median-life-of-roller-contact-bearing-formula/Formula-17662
https://www.formuladen.com/en/nominal-life-of-roller-contact-bearing-formula/Formula-17667
https://www.formuladen.com/en/nominal-life-of-roller-contact-bearing-formula/Formula-17667
https://www.formuladen.com/en/number-of-bearings-required-given-reliability-formula/Formula-17666
https://www.formuladen.com/en/number-of-bearings-required-given-reliability-formula/Formula-17666
https://www.formuladen.com/en/race-rotation-factor-of-roller-contact-bearing-formula/Formula-17304
https://www.formuladen.com/en/race-rotation-factor-of-roller-contact-bearing-formula/Formula-17304
https://www.formuladen.com/en/
https://www.formuladen.com/en/
https://www.formuladen.com/en/

4.11) Radial Factor of Roller Contact Bearing Formula (ag

Formula

X = Peq

'(Y'Fa)

F

r

0.6398 =

Example with Units

9650N - ( 1.5 - 3000n )

8050N

Evaluate Formula @

4.12) Radial Factor of Roller Contact Bearing given Race Rotation Factor Formula (af

Evaluate Formula @

R . 9650N - (1.5 -3000N
« o e (Y-Fa) | | 05331 = ( )

VF, 1.2 - 8050

4.13) Radial Load on Bearing Formula B

_ mm

- . 9650N - ( 1.5-3000nN
o lea (YFa) | | 9196.4286n = ( )

r = X 0.56

Evaluate Formula @

4.14) Radial Load on Bearing given Race Rotation Factor Formula (]

B Formuia |
- Peq -X(.YV- Fy)

4.15) Reliability of Bearing Formula (af

7663.6905N =

Example with Units

9650N - ( 1.5 - 3000n )

0.56 - 1.2

Evaluate Formula [

Evaluate Formula (@

4.16) Reliability of Bearing given Number of Bearings Formula @

1
0.8979 = 0.65*

Evaluate Formula [

4.18) Speed of Rotation of Bearing Formula (af

Evaluate Formula @

Erm
10° 10°
N=Ljgy ———||300=144- ———
60 Ly 60 - 8000

. © formuladen.com
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https://www.formuladen.com/en/radial-factor-of-roller-contact-bearing-formula/Formula-17308
https://www.formuladen.com/en/radial-factor-of-roller-contact-bearing-formula/Formula-17308
https://www.formuladen.com/en/radial-factor-of-roller-contact-bearing-given-race-rotation-factor-formula/Formula-17305
https://www.formuladen.com/en/radial-factor-of-roller-contact-bearing-given-race-rotation-factor-formula/Formula-17305
https://www.formuladen.com/en/radial-load-on-bearing-formula/Formula-17309
https://www.formuladen.com/en/radial-load-on-bearing-formula/Formula-17309
https://www.formuladen.com/en/radial-load-on-bearing-given-race-rotation-factor-formula/Formula-17302
https://www.formuladen.com/en/radial-load-on-bearing-given-race-rotation-factor-formula/Formula-17302
https://www.formuladen.com/en/reliability-of-bearing-formula/Formula-17661
https://www.formuladen.com/en/reliability-of-bearing-formula/Formula-17661
https://www.formuladen.com/en/reliability-of-bearing-given-number-of-bearings-formula/Formula-17665
https://www.formuladen.com/en/reliability-of-bearing-given-number-of-bearings-formula/Formula-17665
https://www.formuladen.com/en/reliability-of-complete-bearing-system-formula/Formula-17664
https://www.formuladen.com/en/reliability-of-complete-bearing-system-formula/Formula-17664
https://www.formuladen.com/en/speed-of-rotation-of-bearing-formula/Formula-17659
https://www.formuladen.com/en/speed-of-rotation-of-bearing-formula/Formula-17659
https://www.formuladen.com/en/radial-factor-of-roller-contact-bearing-formula/Formula-17308
https://www.formuladen.com/en/radial-factor-of-roller-contact-bearing-formula/Formula-17308
https://www.formuladen.com/en/radial-factor-of-roller-contact-bearing-given-race-rotation-factor-formula/Formula-17305
https://www.formuladen.com/en/radial-factor-of-roller-contact-bearing-given-race-rotation-factor-formula/Formula-17305
https://www.formuladen.com/en/radial-load-on-bearing-formula/Formula-17309
https://www.formuladen.com/en/radial-load-on-bearing-formula/Formula-17309
https://www.formuladen.com/en/radial-load-on-bearing-given-race-rotation-factor-formula/Formula-17302
https://www.formuladen.com/en/radial-load-on-bearing-given-race-rotation-factor-formula/Formula-17302
https://www.formuladen.com/en/reliability-of-bearing-formula/Formula-17661
https://www.formuladen.com/en/reliability-of-bearing-formula/Formula-17661
https://www.formuladen.com/en/reliability-of-bearing-given-number-of-bearings-formula/Formula-17665
https://www.formuladen.com/en/reliability-of-bearing-given-number-of-bearings-formula/Formula-17665
https://www.formuladen.com/en/reliability-of-complete-bearing-system-formula/Formula-17664
https://www.formuladen.com/en/reliability-of-complete-bearing-system-formula/Formula-17664
https://www.formuladen.com/en/speed-of-rotation-of-bearing-formula/Formula-17659
https://www.formuladen.com/en/speed-of-rotation-of-bearing-formula/Formula-17659
https://www.formuladen.com/en/
https://www.formuladen.com/en/
https://www.formuladen.com/en/

4.19) Thrust factor of Bearing Formula (af

Example with Units Evaluate Formula @
_ . 9650N - ( 0.56 - 8050N
— Peq (X Fr) 1.714 = ( )
Y=——— 3000n
a

4.20) Thrust factor of Bearing given Race Rotation Factor Formula (af

 Emm
- V- 9650N - ( 0.56 - 1.2 - 8050N
CPeg (XVF) | as o ( )
Y= F 3000N
a

4.21) Train Wheel Diameter considering Bearing Life Formula B

Evaluate Formula [
1000
_ (2000 884.1941mm = [ ———— | - 0.4
- 10s 3.1416 - 144
- Lqg

5) Self Aligning Ball Bearings Formulas @

5.1) Axial Thrust Load on Self Aligning Ball Bearing when Fa by Fr is greater than e Formula

(a1
m Evaluate Formula B
- . 12250~ - ( 0.65- 8050N
F = Pedsa (0'65 Fo) | | 33a16667n = ( )

5.2) Axial Thrust Load on Self Aligning Ball Bearing when Fa by Fr is less than or equal to e

Formula @
12250N - 8050N
3000 = ——8
1.4

5.3) Equivalent Dynamic Load on Self Aligning Ball Bearing when Fa by Fr is greater than e

Formula @
"Example with Units Evaluate Formula [

Peqg, = (0,65.pr) + (Yz . Fa) 1153258 = (0.65-8050n ) + (2.1 -3000n )
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https://www.formuladen.com/en/thrust-factor-of-bearing-formula/Formula-17310
https://www.formuladen.com/en/thrust-factor-of-bearing-formula/Formula-17310
https://www.formuladen.com/en/thrust-factor-of-bearing-given-race-rotation-factor-formula/Formula-17306
https://www.formuladen.com/en/thrust-factor-of-bearing-given-race-rotation-factor-formula/Formula-17306
https://www.formuladen.com/en/train-wheel-diameter-considering-bearing-life-formula/Formula-17668
https://www.formuladen.com/en/train-wheel-diameter-considering-bearing-life-formula/Formula-17668
https://www.formuladen.com/en/axial-thrust-load-on-self-aligning-ball-bearing-when-fa-by-fr-is-greater-than-e-formula/Formula-20333
https://www.formuladen.com/en/axial-thrust-load-on-self-aligning-ball-bearing-when-fa-by-fr-is-greater-than-e-formula/Formula-20333
https://www.formuladen.com/en/axial-thrust-load-on-self-aligning-ball-bearing-when-fa-by-fr-is-less-than-or-equal-to-e-formula/Formula-20328
https://www.formuladen.com/en/axial-thrust-load-on-self-aligning-ball-bearing-when-fa-by-fr-is-less-than-or-equal-to-e-formula/Formula-20328
https://www.formuladen.com/en/equivalent-dynamic-load-on-self-aligning-ball-bearing-when-fa-by-fr-is-greater-than-e-formula/Formula-20330
https://www.formuladen.com/en/equivalent-dynamic-load-on-self-aligning-ball-bearing-when-fa-by-fr-is-greater-than-e-formula/Formula-20330
https://www.formuladen.com/en/thrust-factor-of-bearing-formula/Formula-17310
https://www.formuladen.com/en/thrust-factor-of-bearing-formula/Formula-17310
https://www.formuladen.com/en/thrust-factor-of-bearing-given-race-rotation-factor-formula/Formula-17306
https://www.formuladen.com/en/thrust-factor-of-bearing-given-race-rotation-factor-formula/Formula-17306
https://www.formuladen.com/en/train-wheel-diameter-considering-bearing-life-formula/Formula-17668
https://www.formuladen.com/en/train-wheel-diameter-considering-bearing-life-formula/Formula-17668
https://www.formuladen.com/en/self-aligning-ball-bearings-formulas/FormulaList-12594
https://www.formuladen.com/en/self-aligning-ball-bearings-formulas/FormulaList-12594
https://www.formuladen.com/en/axial-thrust-load-on-self-aligning-ball-bearing-when-fa-by-fr-is-greater-than-e-formula/Formula-20333
https://www.formuladen.com/en/axial-thrust-load-on-self-aligning-ball-bearing-when-fa-by-fr-is-greater-than-e-formula/Formula-20333
https://www.formuladen.com/en/axial-thrust-load-on-self-aligning-ball-bearing-when-fa-by-fr-is-less-than-or-equal-to-e-formula/Formula-20328
https://www.formuladen.com/en/axial-thrust-load-on-self-aligning-ball-bearing-when-fa-by-fr-is-less-than-or-equal-to-e-formula/Formula-20328
https://www.formuladen.com/en/equivalent-dynamic-load-on-self-aligning-ball-bearing-when-fa-by-fr-is-greater-than-e-formula/Formula-20330
https://www.formuladen.com/en/equivalent-dynamic-load-on-self-aligning-ball-bearing-when-fa-by-fr-is-greater-than-e-formula/Formula-20330
https://www.formuladen.com/en/
https://www.formuladen.com/en/
https://www.formuladen.com/en/

5.4) Equivalent Dynamic Load on Self Aligning Ball Bearing when Fa by Fr is less than or
equal to e Formula @

[Formulal Example with Units Evaluzte Formui= i

Peqg, = F, + (Y1 . Fa) 12250n = 8050n + (1.4 - 3000 )

5.5) Factor Y1 of Self Aligning Ball Bearing when Fa by Fr is less than or equal to e Formula (af

Example with Units
v Peqg, - F,. _ 12250~ - 8050N
1= F 3000N

a

5.6) Factor Y2 of Self Aligning Ball Bearing when Fa by Fr is greater than e Formula @

Example with Units Evaluate Formula (@
- . 12250N - (0.65-8050N
. Peq, - (0.65- F, ) 5 3307 — ( )
2= 3000n
a

5.7) Radial Load on Self Aligning Ball Bearing when Fa by Fr greater than e Formula (af

[Formula | Example with Units Evaluate Formula [

(v, 12250 - (2.1 - 3000
. (Y2-Fa) | | 915384628 = v v)
r 0.65 0.65

5.8) Radial Load on Self Aligning Ball Bearing when Fa by Fr is less than or equal to e Formula

Example with Units Evaluate Formula (@

F. = Peqy, - (yl : Fa) 8050N = 12250 - (1.4 - 3000N )

6) Spherical Roller Bearing Formulas @

6.1) Axial Thrust Load on Spherical Roller Bearing when Fa by Fr is greater than e Formula (af

m Evaluate Formula [
- . 11850~ - (0.67 - 8050N
_ Peagy - (0:67-Fo) | | 5074 co3g = ( )
a~ Y 2.1
2

6.2) Axial Thrust Load on Spherical Roller Bearing when Fa by Fr is less than or equal to e

Formula (@
Evaluate Formula [
Peq., - F 11850N - 8050N
F = T T | | 27142857y = — O
: Y, 1.4
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https://www.formuladen.com/en/equivalent-dynamic-load-on-self-aligning-ball-bearing-when-fa-by-fr-is-less-than-or-equal-to-e-formula/Formula-20325
https://www.formuladen.com/en/equivalent-dynamic-load-on-self-aligning-ball-bearing-when-fa-by-fr-is-less-than-or-equal-to-e-formula/Formula-20325
https://www.formuladen.com/en/factor-y1-of-self-aligning-ball-bearing-when-fa-by-fr-is-less-than-or-equal-to-e-formula/Formula-20329
https://www.formuladen.com/en/factor-y1-of-self-aligning-ball-bearing-when-fa-by-fr-is-less-than-or-equal-to-e-formula/Formula-20329
https://www.formuladen.com/en/factor-y2-of-self-aligning-ball-bearing-when-fa-by-fr-is-greater-than-e-formula/Formula-20334
https://www.formuladen.com/en/factor-y2-of-self-aligning-ball-bearing-when-fa-by-fr-is-greater-than-e-formula/Formula-20334
https://www.formuladen.com/en/radial-load-on-self-aligning-ball-bearing-when-fa-by-fr-greater-than-e-formula/Formula-20332
https://www.formuladen.com/en/radial-load-on-self-aligning-ball-bearing-when-fa-by-fr-greater-than-e-formula/Formula-20332
https://www.formuladen.com/en/radial-load-on-self-aligning-ball-bearing-when-fa-by-fr-is-less-than-or-equal-to-e-formula/Formula-20327
https://www.formuladen.com/en/radial-load-on-self-aligning-ball-bearing-when-fa-by-fr-is-less-than-or-equal-to-e-formula/Formula-20327
https://www.formuladen.com/en/axial-thrust-load-on-spherical-roller-bearing-when-fa-by-fr-is-greater-than-e-formula/Formula-21107
https://www.formuladen.com/en/axial-thrust-load-on-spherical-roller-bearing-when-fa-by-fr-is-greater-than-e-formula/Formula-21107
https://www.formuladen.com/en/axial-thrust-load-on-spherical-roller-bearing-when-fa-by-fr-is-less-than-or-equal-to-e-formula/Formula-21103
https://www.formuladen.com/en/axial-thrust-load-on-spherical-roller-bearing-when-fa-by-fr-is-less-than-or-equal-to-e-formula/Formula-21103
https://www.formuladen.com/en/equivalent-dynamic-load-on-self-aligning-ball-bearing-when-fa-by-fr-is-less-than-or-equal-to-e-formula/Formula-20325
https://www.formuladen.com/en/equivalent-dynamic-load-on-self-aligning-ball-bearing-when-fa-by-fr-is-less-than-or-equal-to-e-formula/Formula-20325
https://www.formuladen.com/en/factor-y1-of-self-aligning-ball-bearing-when-fa-by-fr-is-less-than-or-equal-to-e-formula/Formula-20329
https://www.formuladen.com/en/factor-y1-of-self-aligning-ball-bearing-when-fa-by-fr-is-less-than-or-equal-to-e-formula/Formula-20329
https://www.formuladen.com/en/factor-y2-of-self-aligning-ball-bearing-when-fa-by-fr-is-greater-than-e-formula/Formula-20334
https://www.formuladen.com/en/factor-y2-of-self-aligning-ball-bearing-when-fa-by-fr-is-greater-than-e-formula/Formula-20334
https://www.formuladen.com/en/radial-load-on-self-aligning-ball-bearing-when-fa-by-fr-greater-than-e-formula/Formula-20332
https://www.formuladen.com/en/radial-load-on-self-aligning-ball-bearing-when-fa-by-fr-greater-than-e-formula/Formula-20332
https://www.formuladen.com/en/radial-load-on-self-aligning-ball-bearing-when-fa-by-fr-is-less-than-or-equal-to-e-formula/Formula-20327
https://www.formuladen.com/en/radial-load-on-self-aligning-ball-bearing-when-fa-by-fr-is-less-than-or-equal-to-e-formula/Formula-20327
https://www.formuladen.com/en/spherical-roller-bearing-formulas/FormulaList-12595
https://www.formuladen.com/en/spherical-roller-bearing-formulas/FormulaList-12595
https://www.formuladen.com/en/axial-thrust-load-on-spherical-roller-bearing-when-fa-by-fr-is-greater-than-e-formula/Formula-21107
https://www.formuladen.com/en/axial-thrust-load-on-spherical-roller-bearing-when-fa-by-fr-is-greater-than-e-formula/Formula-21107
https://www.formuladen.com/en/axial-thrust-load-on-spherical-roller-bearing-when-fa-by-fr-is-less-than-or-equal-to-e-formula/Formula-21103
https://www.formuladen.com/en/axial-thrust-load-on-spherical-roller-bearing-when-fa-by-fr-is-less-than-or-equal-to-e-formula/Formula-21103
https://www.formuladen.com/en/
https://www.formuladen.com/en/
https://www.formuladen.com/en/

6.3) Equivalent Dynamic Load on Spherical Roller Bearing when Fa by Fr is greater than e

Formula @
Example with Units Evaluate Formula [

Peq, = (0.67. Fr) + (Yz . Fa) 1169358 = (0.67-8050n ) + (2.1 -3000n )

6.4) Equivalent Dynamic Load on Spherical Roller Bearing when Fa by Fr is less than equal to

e Formula @
[Formulal Example with Units Evaluzte Formui= i

Peqg, = F, + (Y1 . Fa) 12250n = 8050N + ( 1.4 - 3000N )

6.5) Factor Y1 of Spherical Roller Bearing when Fa by Fr is less than or equal to e Formula (af

_ Emm
v - Peqsp - F, 12667 = 11850N - 8050N
17T, 3000

6.6) Factor Y2 of Spherical Roller Bearing when Fa by Fr is greater than e Formula @

Example with Units Evaluate Formula (@
- . 11850n - (0.67 - 8050N
. Peqg, - (0.67- F, ) 51509 — ( )
2= 3000n
a

6.7) Radial Load on Spherical Roller Bearing when Fa by Fr greater than e Formula (]

[Formula | Example with Units Evaluate Formula [

(v, 11850n - (2.1 - 3000w
poo D% (Y2-Fa) | | g2835821n = ( )
r 0.67 0.67

6.8) Radial Load on Spherical Roller Bearing when Fa by Fr is less than equal to e Formula (a{

Example with Units Evaluate Formula @

F, = Peqg, - (y1 . pa) 7650N = 11850n - ( 1.4 - 3000 )

7) Stribeck’s Equation Formulas @

7.1) Angle between adjacent Balls of Ball Bearing Formula (af

Example with Units Evaluate Formula (@
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https://www.formuladen.com/en/equivalent-dynamic-load-on-spherical-roller-bearing-when-fa-by-fr-is-greater-than-e-formula/Formula-21105
https://www.formuladen.com/en/equivalent-dynamic-load-on-spherical-roller-bearing-when-fa-by-fr-is-greater-than-e-formula/Formula-21105
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7.2) Diameter of Ball of Bearing from Stribeck's Equation Formula (]

Example with Units

5-45000N
42008mm = [——
850N/mm? - 15

Evaluate Formula @

7.3) Diameter of Ball of Bearing given Force required to produce Permanent Deformation in

Ball Formula B

Example with Units

15000N
42008 mm = s T—
850 N/mm?

Evaluate Formula [

7.4) Force required to produce Permanent Deformation of Balls of Ball Bearing Formula (af

Formula

Example with Units

2
14994~ = 850N/mmZ + 4.2 mm

Evaluate Formula @

7.5) Force required to produce Permanent Deformation of Balls of Ball Bearing given Static

Load Formula B

Example with Units

45000N
15

15000Nn =5-

Evaluate Formula @

7.6) K Factor for Ball Bearing from Stribeck's Equation Formula (af

Formula

Example with Units

45000N

850.3401N/mm? =5- —_—
42mm - 15

Evaluate Formula @

7.7) K Factor for Ball Bearing given Force required to produce Permanent Deformation of Balls

Formula B

Formula

Example with Units

15000N
850.34-01N/mmZ = —

2
4.2 mm

Evaluate Formula @

7.8) Number of Balls of Ball Bearing from Stribeck's Equation Formula (af

. © formuladen.com

Example with Units

45000N

15.006 = 5- S —
850N/mmz © 4.2 mm

Evaluate Formula [
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7.9) Number of Balls of Ball Bearing given Angle between Balls Formula (af

859.4367 = —
24¢

Example with Units

360

Evaluate Formula @

7.10) Number of Balls of Ball Bearing given Static Load Formula B

Example with Units

45000N
=5.

15000~

Evaluate Formula @

7.11) Static Load on Ball of Ball Bearing from Stribeck's Equation Formula (]

Formula

2
Cozkdb .

z
5

15
44982N = 850N/mm? + 4.2mm - ?

Example with Units

2

Evaluate Formula @

7.12) Static Load on Ball of Ball Bearing given Primary force Formula (af

Example with Units

15
45000n = 15000N - —

5

8) Taper Roller Bearing Formulas @

Evaluate Formula @

8.1) Axial Thrust Load on Taper Roller Bearing when Fa by Fr is greater than e Formula B

Formula

F. =

a

Pb; - (0.4-F, )

Y

3000Nn =

Example with Units

7720~ - (0.4-8050n )

1.5

Evaluate Formula @

8.2) Equivalent Dynamic Load on Taper Roller Bearing when Fa by Fr is greater than e Formula

(o

B oz

Pb, = (0.4-F,) +

(v-1)

Example with Units

7720n = (0.4-8050N ) + ( 1.5-3000n )

Evaluate Formula @

8.3) Radial Load on Taper Roller Bearing when Fa by Fr is greater than e Formula @

Formula

r

~ Pb- (Y- F,)

0.4

. © formuladen.com

8050N =

Example with Units

7720N - (1.5 - 3000N )

0.4

Evaluate Formula [
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9) Thrust Ball Bearing Formulas @

9.1) Minimum Axial Load on Thrust Ball Bearing Formula B

B Fomua |

Finin = A~ (

N
1000

;

350

0.2499n = 2.04 - (m

Example with Units

9.2) Minimum Load Factor for Thrust Ball Bearing Formula B

Evaluate Formula [

B Fomua |

A= Fpi (

1000

N

;

1000
2.0408 = 0.25n - —_—
350

Example with Units

Evaluate Formula @

9.3) Rotational Speed of Bearing given Maximum Axial Load and Maximum Load Factor

Formula
[Frnin 0.25x
= . 350.07 = 1000 -
N =1000 A > 04

. © formuladen.com

Evaluate Formula @
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Variables used in list of Design of Constants, Functions,
Rolling Contact Bearing Formulas = Measurements used in list of Design
above of Rolling Contact Bearing Formulas

a Constant a of Bearing

A Minimum Load Factor

b Constant b of Bearing

C Dynamic Load Capacity of Bearing (Newton)
C,, Static Load on Bearing (Newton)

d Bore Diameter of Bearing (Millimeter)
D Train Wheel Diameter (Millimeter)
db Ball Diameter of a Bearing (Millimeter)

F Force on Ball Bearing (Newton)

Fa Axial or Thrust Load Acting on Bearing
(Newton)

F min Minimum Axial Load Thrust Bearing
(Newton)

F, Radial Load Acting on Bearing (Newton)

k K Factor (Newton per Square Millimeter)
L Corresponding Life of Bearing
L1 Rated Bearing Life

L10h Rated Bearing Life in Hours

L40s Nominal Life in Millions of Kilometers
Lo Median Life of Bearing

Mt Friction Moment on Bearing (Newton
Millimeter)

N Speed of Bearing in RPM
Ny, Number of Bearings

p Constant p of Bearing

P, Equivalent Dynamic Load on Back to Back
Bearing (Newton)

Peq Equivalent Dynamic Load on Bearing
(Newton)

Ps Equivalent dynamic load on singly bearing
(Newton)

Pby Equivalent Dynamic Load on Taper Bearing
(Newton)

- © formuladen.com

above

constant(s): pi,
3.14159265358979323846264338327950288
Archimedes' constant

constant(s): e,
2.71828182845904523536028747135266249
Napier's constant

Functions: log10, log10(Number)

The common logarithm, also known as the base-
10 logarithm or the decimal logarithm, is a
mathematical function that is the inverse of the
exponential function.

Functions: sqrt, sqrt(Number)

A square root function is a function that takes a
non-negative number as an input and returns the
square root of the given input number.
Measurement: Length in Millimeter (mm)
Length Unit Conversion @

Measurement: Force in Newton (N)

Force Unit Conversion @

Measurement: Angle in Degree (°)

Angle Unit Conversion @

Measurement: Torque in Newton Millimeter
(N*mm)

Torque Unit Conversion @

Measurement: Stress in Newton per Square
Millimeter (N/mm?)

Stress Unit Conversion B
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. Peqsa Equivalent Dynamic Load on Self Aligning
Bearing (Newton)

. Peqsp Equivalent Dynamic Load on Spherical
Bearing (Newton)

« R Reliability of Bearing

« Rg Reliability of Bearing System

« V Race-Rotation Factor

« W Load Acting on Bearing (Newton)

« X Radial Factor

« Y Thrust Factor for Bearing

Y4 Factor Y1 of Bearing

« Y, Factor Y2 of Bearing

« Z Number of Balls in Bearing

« B Angle between Balls of Bearing in Degrees
(Degree)

« M Coefficient of Friction for Bearing
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