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Deep Groove vs. Angular Contact Ball Bearing

Annular contact Angular contact

Thrust

«++» Axle center
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Mounting of Angular Contact Ball Bearings

356.6
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Question: Two orientations for mounting of
the angular contact bearing. Which orientation
to use for Location C?




Critical Bearing Design Parameters

Fillet Shoulder Load Ratings, kN
oD, Width, Radius, Diameter, mm Deep Groove Angular Contact
ds dy Cio G Cio L}
10 30 g (.6 125 27 507 224 494 212
12 32 10 0.6 14.5 28 680 310 702 3.05
15 35 11 0.6 17.5 31 T1.80 355 5.06 365
17 40 12 0.6 19.5 4 0.56 450 09495 4.75

* d,: Bore
d,: Outer Diameter
byy: Width
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Critical Bearing Design Parameters

. Fillet Radius

Shaft and housing shoulder diameters dg
and d, should be adequate to ensure good
bearing support.

Side face of inner
ring or center
washer, or side face
of outer ring

I's min OF I'ts min
I's max OF I'1s max

(Radial direction)

I's min OT
I's mi:n>z
o2

|
I's min OI I'ts min
|

—

]

Bore diameter face
of bearing or outer
diameter face of
bearing

I's max O I'is max
(Axial direction)

10

12

15
17

Bore, OD,

mm = mm

a0
32
35
41

Shoulder
Diometer, mm
dy

Fillet
Width, Radius,
mm

Load Ratings, kN
Deep Groove Angular Contact
Cio G Cio Co

mm dy

9 (1.6 12.5 7 507 224 494 212
i 0.6 14.5 28 (] 310 7.2 3.05
11 0.6 17.5 ] T.80 3.55 800 365
12 (.6 19.5 34 9.56 450 995 475
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Typical Bearing Mounting

= One ball bearing at each end,
= One tapered roller bearing at each end, or
= A ball bearing at one end and a straight roller bearing at the other.

= One of the bearings usually has the added function of positioning or
axially locating the shatt.

= The housing bore and shaft outside diameter must be held to very
close limits.
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Lecture Note 05B (Ch.11)

Rolling Contact Bearings: Tapered Roller
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11-9 Selection of Tapered Roller Bearings
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Tapered Roller Bearings

Tapered roller bearings are more complicated

than ball/cylindrical roller bearings.

Four components of a tapered roller bearing

assembly:

= Cone (innerring)

= Cup (outer ring)

= Tapered rollers

= Cage (spacer-retainer)

Advantages over Ball Bearing:
= Greater load-carrying capacity

Cup back

- Bearing width T >

Cup

face radius

—— Cup front
face radius r‘\“_ length ('_b“/ :

Cup outside diameter (OD) D

Cup back face

Cage +—

Cone front —|§

face rib

|- Cone back face rib

|

Cup front face

Cone back face

-<— Cone length B —

fe— Cone bore d ————

— ____GIIIL____
llll. —— (] —=1
Cone front
face radius ™\
¥ )
Cone front face Cone /_( Cone back
face radius R

|
Ro'ller
Cup |

= Carrying both radial and thrust (axial) loads, or

any combination of the two, at the same time.
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Bearing Preload, Mounting, Alignment, and Fit
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Mounting of Tapered Roller Bearings

Even when an external thrust load is not
present, the radial load will induce a thrust
reaction within the bearing because of the
taper.

To avoid the separation of the races and the
rollers, it is common to use at least two tapered
roller bearings on a shatft.

Direct mounting: two bearings mounted with
the cone backs facing each other

Indirect mounting: with the cone fronts facing
each other
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Load Transmission of Tapered Roller Bearings

fiﬂ;ﬁj

Bearing A Bearing B

|
l
=== | : \ . e | e
:H ._

Indirect Mounting

= Cone fronts facing each other
= Applied preload from ID side

Direct mounting:
= Cone backs facing each other
= Applied preload from ID side
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Bearing Preload

Objective of preloading is to remove the
internal clearance to increase the fatigue life,
and to decrease the shaft slope at the
bearing.

Preloading of straight roller bearings may be
obtained by using an interference fit for the
outer ring.

Ball bearings are usually preloaded by the
axial load built in during assembly by the
differences in widths of the inner and outer
rings.

It is always good practice to follow
manufacturers’ recommendations in
determining preload, since too much will lead
to early failure.
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Preload Setting - Direct vs. Indirect Mounting

Tapered roller bearings are designed to take both radial and thrust loading. Under radial
loads, a force is generated in the axial direction that must be counteracted. As a result,
tapered roller bearings are normally adjusted against a second bearing.

Direct Mounting Indirect Mounting

NS

b
| Effective bearing \
|-7 spread 4-

S

= The outer ring is used to adjust

the bearing setting = Bearing setting is typically
= The outer ring is usually set in achieved by clamping against one
position by an outer-ring follower of the inner rings.
or mounted in an outer-ring
carrier.
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Tapered Roller Bearing Equivalent Loading
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Induced Radial Load on Tapered Roller Bearing

A radial load on a tapered roller bearing will induce a
thrust reaction. Loading zone includes about half the
rollers (approximately 180°).

F.: induced thrust load from a radial load with a 180°
load zone, Timken provides the equation
0.47F,
Fi ==
K
where the K factor is geometry-specific, and is the
ratio of the radial load rating to the thrust load rating.

Recommended K factor in the preliminary selection
process:

= K=1.5 for a radial bearing
= K=0.75 for a steep angle bearing
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Timken Taper Roller Bearing Catalogue

TAPERED ROLLER BEARINGS

SINGLE-ROW » TYPE TS

TYPETS

A, r
Fig. 11-15 in the textbook is —
an example table for single- —A,
row tapered roller bearings D, ‘R D
dh b
d,
Bearing Dimensions Part Numbar
Load Ratings
B:;re ui]D' Wi?th Dynamic(l} Factorsi2) Dynamici?) : Factorsi2 } Static Inner Outer
Cq e : | Cog Cago K | Ca
mm mm mm N N N N
in. in. in. Ibf Ibf Ibf Ibf
19.050 56.896 19.368 45400 0.31 1.95 11800 6200 45300 1775 1729
0.7500 2.2400 0.7625 10200 2650 1390 10200
19.987 46.982 14.381 26700 0.36 1.68 6930 4230 25400 05079 D5185A
0.76869 1.8497 0.5662 6010 1560 952 5720
19.987 46.990 15.250 26700 0.36 1.68 6930 4230 25400 05079 05186
0.7869 1.8300 0.6004 6010 1360 952 5720
19.987 47.000 14.381 26700 0.36 1.68 6930 4230 25400 05079 05185
0.7869 1.8504 0.5662 6010 1560 952 5720
Sichu 19.987 47.000 14.381 26700 0.36 1.68 6930 4230 25400 05079 05185-5
0.7869 1.8504 0.5662 6010 1560 952 5720




SINGLE-ROW STRAIGHT BORE
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15 e B2, (ki 18350 | LN LT [ & M3 & Mz L5 | 170M | 313 i LE | I5iMHI | 350 3Ta
(19813 Ty | OTIES 5 1500 [ e | LEeS3 1.5 1L.IR | D06 | 05906 | 217 i |
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Tapered Roller Bearing Equivalent Load Calculation

Equivalent load of ball bearings with combined radial and axial loading,
F, = X;VE. + Y;E,
For tapered roller bearings, Timken recommends using X=0.4 and V = 1 for all
cases, and using the K factor for the specific bearing for Y:
F, = 0.4F. + KF,
F, is the net axial load including induced axial load and external axial load.

Induced
a / Axial Load \ 5
IL1 -/ IF
S i Question:
el e e S One out of the two paired tapered roller
S External St bearings carries majority of the net axial
Axial load load. But which one though?
) =
A g

Direct-mounted Tapered Roller Bearings
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Tapered Roller Bearing Equivalent Load Calculation
Case: Direct-Mounting

Default Inducted Axial Force

0.47F 4 0.47F,p Direct-Mounting
Fia = ; Fip =
Ka Kp
11 #_F : :F
If F;0 < (Fig + F,.) Fia ! ' Fis
0'47FTB ] A G.'-_-____ Fo T _Gﬂ L
FiB — External
Kp Axial load
__ 0.47Fyp _ —" —————
Fea = 0.4F0 + KpFiy  Fep = Frp : :
Majority of the external axial load is
If F;y > (Fip + F,.) carried by one out of the two bearings.
— 0.47Fr4
FlA — K,
__0.47Fyp .
FiB— K4 _Fae— iA_Fae

Fea = Fry Fep = 0.4F, 5 + KgFip
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Tapered Roller Bearing Equivalent Load Calculation

Direct Mounting Indirect Mounting
~—-- Bearing A Bearing B Bearing A Bearing B
\ / _a“' "'5
Fo \ I F 'F F..
N - ] *‘A I *iB
f Fae 1‘ ae
Fra Fra Fra FrB
If Fip < (Fip + Fge) If Fig < (Fip — Fge)
_ 0.47F,p  _ 0.47Fp
FiB - Kg FlB Kp
0.47F, 0.47F,
Fiy = X B+Fae: ip T Fae Fiy = % B_Fae: ip — Fae
B B
Foy =04F 4+ KgFiy  Fep = Fpp Foy =0.4F. 4, + KyFiy  Fep = Fpp
IfFiA>(FiB+Fae) IfFiA>(FiB_Fae)
_ 0.47Fy, - _ 047 4
FiA - K4 FlA K4
0.47F, 0.47F,
Fip = % A_Fae= ia — Fge FiB:K—A‘l'Fae: iat+ Fae
A A
Fopa = Fry Fep = 04F,5 + KgFip Fog = Frg Fep = 0.4F.p + KgFip

Sichuan University - l’ill#

* If calculated equivalent load is less than radial load, then use radial load instead.

TechRef: TIMKEN ENGINEERING MANUAL, p.43




Load-Life-Reliability Relation (Tapered Roller Bearing)

For ball and cylindrical roller bearings, the load-life-reliability
relationship using three-parameter Weibull distribution :

a a b a a b
o exp{_ o) | } PR v ] B

9—x0 9—x0

For tapered roller bearings, using Timken's two-parameter Weibull
distribution (x,= 0, 6 =4.48, and b=1.5), above equation can be reduced
to

- b
o (42)"
D ClO 0

a1b
R =exp|— = exp — *D afFD
p i H_XO | p 6 ClO
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EXAMPLE 11-8

The shaft carries a helical gear with a tangential force of 3980 N, a radial force
of 1770 N, and a thrust force of 1690 N at the pitch cylinder with directions
shown. The pitch diameter of the gear is 200 mm. The shaft runs at a speed of
800 rev/min, and the span (effective spread) between the direct-mount
bearings is 150 mm. The design life is to be 5000 h and an application factor of

1 is appropriate.
If the reliability of the bearing set is to be 0.99, select suitable single-row
tapered roller Timken bearings.

External axial load is in —X direction.
Assign left-side bearing as bearing A,
right-side bearing as bearing B

Assume direct mounting
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EXAMPLE 11-8

= Gear Load:
— tangential force of 3980 N,
— radial force of 1770 N, and
— thrust force of 1690 N
= Pitch Dia=200mm
= Location A: single-row tapered-roller Timken bearings
= Location B: single-row tapered-roller Timken bearings

= Design life is 5000h - 'T" =
- Bearing set reliability 0.99 e
= Application factor is to be 1. | <
L o
= Direct mounting AL T
.L\ -~ J;rllffj:[':"'fffr
,,—"x:,f”f
&

L_____.___._i____ﬂ___l _-_‘-______.4@._&__‘
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EXAMPLE 11-8

Transmitted Load
Transmitted Torgue to Shaft

AB from Tangential Force
Shaft Rotation

Transmitted Power

Total Number of Beaings
Individual Bearing Reliability
Design Bearing Life (hrs)

Design Bearing Life (Cycles)

Dimensionless Design Life

F;:=3980-N Fo=177T0-N F,=1690-N
Trg:=F,- ol mm=398 N.-m
ny=800- 1'
min

HP:=Trq-2-w-np=44.713 hp

NB =2 Bearing Set Reliability R_:=0.99

1

i
R:=(R,) (8] 905

_msuglé/'n"‘“ .
(1D
Ly, :=5000- hr Y s
A%
ﬁ ¥ i - ~ ;;;/
LD = Lh'r . 'il’t.f_],= E. '1 " 1[' AAL:' //:///
e {(/

L
Tpi=— 0 =2.667
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EXAMPLE 11-8

Bearing Type: Tapered Roller Bearing = 1..1[]. Rp=R
Iterate on K Factor | o
Iteration 1, Assume K Factor Kyi=18 Kp=1.5 [\/{\1 s
0.47-F., e
Induced Thrust Load Foy=—_ " =679.795 N 4 o
Ky : .__w{;///
F Dld?.Ff” 8—3] F_lﬁ N 3980 : ¥ 1770
i.if-——KH = 5 %_ ______i____%_x L_____ ‘ w__y‘T_
F+F,=2521.55 N - o e
Eq. 11-19 (Foa=04F 4, + Ks(Fig + Fg.)
(P.589) If Fia < (Fip + Fae) :
| Ff.‘."-' — FrH
FEB - D-qFrH + KE{FEA . Fﬂr.’}
If Fia > (Fip + Fae) 1
FrA — IFr..-’.
FiA < (FiB+Fae) Fopi=04-Foq+ Ky« (Fig+ Fo) =1650.14 N
F p=F.;=2653.87 N
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HE O EEEEE=E———_—
Application Factor ap=Ll) EXAMPLE 11-8

Radial Force @A Fp:=F_ 4=4650.11 N

1

T i
Catalogue Rating Load Cro=as-Fpy- 2 _| =11477.88 N

5

Cyp=11.48 kN

Use Fig. 11.15 (P.586) to pick a Tapered Roller Bearing for A

Ji5 13

.24 NS

b | %5
EIrs

T80

1 e}

L.67 55

7%

[ ])
| ACO

L] | 19,050 1 21 0db IR0

T 44050 07500 2730

15104 ‘ 15248 ix
L, B

14.288 x50 S8.0
T HD

05625

From Fig. 11-15, tentatively select type TS 15100 cone and 15245 cup, which will worlk: &4 =1.67, C10

= 12100 N.
Radial Force @B Fp:=F p=2653.8T N

.
Catalogue Rating Load Co=a;-Fp- L | =65505N

Iu'l"H] . (I—Rﬂ.}

Tentatively select the bearing identical to bearing A
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Iteration 2, Use K Factor K,=1.67 Kp:=1.67

0.47.F.,
Induced Thrust Load Fy=——_— " —610.59 N
A
0.47-F.5
F‘IH':z = =?’1G.g N
Kp

Fiy+ F,,=21369 N

FiA < (FiB+Fae) Fo:=04-F, +K4- (Fiy+F,)=4937.44 N fe.

F

L=

p=F,3=2653.87 N
Application Factor ap=1.0

Radial Force @A Fy:=F ,=4937T44 N

1
i

2 —12187.01 N

Catalogue Rating Load Cp=apFp-|—

b
T+6,+ (1—Rp) Ci1=12.19 kN

Although this catalog entry exceeds slightly the tentative selection for bearing A, we will keep it since
the reliability of bearing B exceeds 0.995.

Radial Force @B Fp:=F_p=2653.8T N

I

Catalogue Rating Load Cy=apFp-
b

Select cone and cup 15100 and 15245, respectively, for both bearing A and B.

169 000

® \J'T




EXAMPLE 11-10

In Ex. 11-8 bearings A and B (cone 15100 and cup 15245) have C,,= 12100 N.
What is the reliability of the pair of bearings A and B?

Solution:
. . L 60 Lpn 60-5000-80
Desired life xp, = 2 = —22 = = 2.67
LR 90 © 90-10°

For bearing A, Fp = F_,=4938 N, and a; = 1:

1071.5

b
_ 1 |* afFD)a _ . |ze7 1493 N\T|
Rpa =1 6 ( C10 ] =1 [4.48(12100) ] = 0.99479
For bearing B, Fp = F 3 =2654 N, and a; = 1:
Qe F a b 1041.5
_ 4+ _|*o(esFD _ . |267 12654\ _
Rpp =15 ( C10 ) ] =1 [4.48(12100) ] = 0.99977

Reliability of the bearing pair is
R = RpsRpg = 0.99479 - 0.99977 = 0.99456
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EXAMPLE 11-42

For the shaft AB, perform a preliminary specification for tapered roller bearings
at A and B. A bearing life of 500 million revolutions is desired with a 90 percent
combined reliability for the bearing set, assuming distribution data from
manufacturer 1 in Table 11-6.

Should the bearings be oriented with direct mounting or indirect mounting for
the axial thrust to be carried by the bearing at A?

Assuming bearings are available with K=1.5, find the required radial rating for
each bearing. For this preliminary design, assume an application factor of one.

y

Given: Imiﬁﬁj_ﬁkin — > |<«—3in—>
IIZrA:;gg?blfbf : ’T“ [ 0.88-in dia
rB 2.50in i T r : .
F,,=92.8 Ibf TII-M- Sl
, et N A B
363 in L | | E
|
| C
—-—tlu-t—l.l_%—india,
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y

EXAMPLE 11-42 (Cont’d) T

0.47F 0.47 - 1643 T D F..
FiA - rd - - 515 lbf 2.501n | o 0.88-in dia.
K, 1.5 u 1» R l_
0.47F.5 0.47-758 Moo 1 |
Fip = = = 238 1bf L —— Jo o4 3 1
KB 1.5 3.63in | | [ E FiA FiB -
L | | ‘ - Mounting
Direct Mounting: Fi4 < Fip — Fge ] S L Far e
Fipa + F,, = 515493 = 608 Ibf  F;z = 238 lbf_’:-:!_*_"”'"““'h ) .0

Bearing B carries the axial thrust.
F,y =F,., = 1643 lbf
F.p =04F, 53+ K(F;4 + F,,) =0.4-758+ 1.5:-608 = 1215 Ibf

Indirect Mounting:

Fiy = 515 Ibf Fig + F,, = 238 + 93 = 331 Ibf

Fi4, > F;p + F,, Bearing B carries the axial thrust.

F.y = F,, = 1643 Ibf

F.p =04F,5 + K(Fiy — F;.) =0.4-758+4+ 1.5-(515—-93) =936 Ibf

Will select indirect mounting since it results in lower F .
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Tapered Roller Bearing Equivalent Load Calculation

Direct Mounting

Indirect Mounting

— Bearing A

FiA \

—#‘* =

\

ae
Fra Fra Fra FrB
If Fip < (Fip + Fge) If Fig < (Fip — Fge)
047 +B = 0.47F,p
FiB - Kg FlB Kp
0.47F, 0.47F,
Fiy = X B+Fae: ip T Fae Fig = % B_Fae: ip — Fae
B B
Foy =04F 4+ KgFiy  Fep = Fpp Fopg = 0.4F4 + KgFiy  Fep = Fip
IfFiA>(FiB+Fae) IfFiA>(FiB_Fae)
047 4 _ 047Frg
FiA - K4 FlA K4
0.47F, 047 ,
Fip = KAA_Fan ia — Fge FiB:K—AA‘l'Fae: iat+ Fae
Fopa = Fry Fep = 04F,5 + KgFip Fog = Frg Fep = 0.4F.p + KgFip

Bearing B Bearing A Bearing B
.-'III ‘IIII'
!-'; ' Fie 'F

Sichuan University - l’ill#

* If calculated equivalent load is less than radial load, then use radial load instead.

TechRef: TIMKEN ENGINEERING MANUAL, p.43




Tapered Roller Bering Frictional Torque Calculation
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Running Torque

Assume the bearing running torque has
stabilized after an initial period referred to

. .
as running-in R o o
. Geomatry Factors
Shaft Housing Baaring
F O. 3 Width Width Eff C Max Shaft Backing Max Housing Backing Cage Waight
0.62 f 3'r g & oI | Fillet Fadivs  ShoulderDia. | FillatRadius  Shoulder Dia. 6 Bl G
Trq = k1G,(nu)"-°~ (== o T e ek | A -
K mm mm  mm mm mmmm ‘mm mm mm mm mm L
W m m | om W m | m i m | m m s,
2 / 3 1785 7938 30 05 125 130 13 90 260 03 15 17 3z| ooss | oes
04285 03125 012 0.02 043 051 005 1.14 e | 0o 006 010
_ k2 (f2F
Ny, — — W78 7938 30 13 135 150 13 90 %0 03 15 17 32| ooxs | oes
min G K 04246 0315 012 0.05 053 059 005 114 2 | oem 0 .10
UGz
W98 8730 25 13 155 15 13 0 20 01 12 23 41| ooss | oas
0432 03837 010 0.05 081 059 005 126 114 0.00 0.5 0.13
0785 7938 30 08 155 165 13 290 260 03 15 17 3z| ooss | om
04285 03B 012 0.3 081 055 0.05 114 2 | 001 oge 0.09
—_ 988 870 25 08 175 115 13 z0 om0 01 12 23 1| ooss | oas
N =snars pe e rpl Nn 04326 03437 010 0.3 083 069 0.5 126 114 0.00 0.5 012
10988 873 25 13 170 185 13 20 20 01 12 23 a1 ooms | s
k — 2 5 6X1 0_6 (N m ) - or 04326 0343 010 005 08T 073 005 126 114 0.00 00 0.12
1 . ’ wo Mz 51 15 165 190 08 M0 B/ 04 13 i1 29| ooss | ooe
05540 04375 -0.20 0.06 085 075 0.03 138 13 | 002 006 0.18
k - 3 5 4 X1 0-5 IN _| bf 888 870 25 08 190 195 13 20 290 01 12 23 41| ooss | om
1 . 04326 0383 -0.10 0.3 075 07 0I5 126 114 0.00 00 o
. . W9 812 33 13 195 215 13 25 20 03 14 30 54| ooms | o6
k — 625 (metrlc) or 1 700 (l nCh) 04330 03830 013 005 07 085 0.05 128 114 o 0 on
2 1153 955 -15 13 ns 2o 13 I w0 05 15 28 56| ooae | oos
04391 0370 006 0.05 0E1 087 0.5 1.4 1.34 0.0z 007 0.1
“ = | u br' ca nt dyn amic VISCOS |ty at 468 MMz 51 13 200 25 20 375 310 03 14 42 a0 oo | one
05780 04375 -0.20 005 079 085 0.08 148 1.34 om 0.06 0.
0 e ratl n te m e ratu re Ce ntl O I S e 19288 9525 13 15 225 25 15 395 5 15 07 3t 45| 00485 | 00
p g p p 05625 03750 -0.05 0.06 089 096 0.06 156 1.36 0.5 0.03 0.22
16670 134%5 58 15 20 3@ 15 90 %5 04 19 53 45| omam | om
f = com bl ne d I 0oa d f ) Ct or 0653 05313 -0.23 0.06 083 09 006 154 1.44 o 0.08 0.7
3 w3 MMz A1 15 20 BS 13 25 M5 02 13 s 55| ooms | om
05662 04375 016 0.06 083 0 D05 167 159 0.00 0.0 0.29
f = com b ine d | oa d fa ctor 58 w2 41 08 ns om0 13 ws @0 | 22 o1 ||so 40| ooz | o
2 D40 0565 036 0.03 08 047 015 175 1.65 009 0.03 0.4
251 1WA 41 08 15 2o i5 M5 3.0 22 07 80 40| opssz | om
DB40 08875 -0.36 0.3 085 04 0.14 175 154 009 0.08 0.47
. . 21839 15875 58 08 %4 290 23 00 430 13 20 70 41| ooss | oz
TechRef: TIMKEN Tapered Roller Bearing Catalogue, p.51 0EE0E 0250 023 0.03 T 0.09 197 18 | 005 08 0.5
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k, = 625 (metric) or 1700 (inch)
M = lubricant dynamic viscosity at 10
operating temperature (centipoise) ¢

0.8

f, = combined load factor |
f, = combined load factor L

Load Condition ‘ faand fz
Running Torque (Fai>20 s
fa=1:408
Assume the bearing running torque has WA KF/FS T Usa graph above
stabilized after an initial period referred to ** 7] R o
as running-in. »
Trq = kyGy () (B2) .
N iy = &(fzpr)z/g “ | '
min = o \"k 20 /1
= 18 | r. v A
n = shaft speed (rpm) B 7 '
k, = 2.56x106 (N-m); or g "
kK, = 3.54x10° (in-Ibf) ?;g M
% 1.2 — db;
é ;

The torque equations will be 02
underestimated if n is less than n il

min- 0

T T T T
0 0.2 0.4 0.6 0.8 1.0 1.2 14 16 18 20
KFa/Fe
e
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Example

Calculate the running torque of a Timken TS 05075X tapered roller bearing with
shaft speed of 4000rpm and lubricated with SAE 30 oil operated at 65°C.

Bearing Dimensions Part Number
Load Ratings
F=3000 N, F_,=1500 N
Bore 0.D. Width " 2) iold 12 i
i D B Dynamic Factors'? Dynamic Factorst?) Static Innar Outer
L ’ E — U. mm mm mm N N N N
r in. in. in, Iof Ibf Ibf ibf
19.050 47.000 14.381 26700 0.36 1.68 6930 4230 1.64 25400 05075X 05185-5
f3=0 ) 6 (from Char‘t) 0.7500 1.8504 0.5662 6010 1560 952 5720
H 1 oN— Bearing Dimensions
VISCOSIty @65 C_25CP Geometry Factors
Shaft Housing Bearing
. Max Shaft Backing Max Housing Backing Cage Weight
Width | Width | Ef. 0" | Filet Radius  Shoulder Dia. | FilletRadius  Shouder Dia. &6 & G
B c 8 RS ds da 1i5) D, Dy A8 AT
in. in. in. in. in. in. in. in. in. in. in. Ibs.
21.000 16.000 6.1 10 23.0 215 20 43.0 315 14 14 6.1 48 0.0526 0.20
0.8268 0.6299 -0.24 0.04 0.90 1.08 0.08 1.69 1.48 0.05 0.06 0.42

@>0.3

Torque = k,G(nu)%%? ( 7

=0.161N-m

0.6 - 3000\
1.64

=2.56-107°- 6.1 - (4000 - 25)0-62 (
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Selection of Tapered Roller Bearing

rating at
) _ 500 rpm for part numbers M backing Mt backing
outside : 3000 hours Lyp | fac | eff. shaft : shoulder hows- | . shoulder
bore diameter | width , tor | load fillet | width diamelers in width diameters
I cenier radius fillet
oW thrust o ebiiin
radial cone Cup i
- M N - ol - 3
d D T | Y| N |K|a® RO| B |dy |d, |[r®| C | Dy | D,
25400 66.421 23812 184K 044 230 | -94 2687 2631 1.3 25.433 315 LS 1.3 19.050 58.0 .0
(NELLE] 2.6150 09375 4140 1 BIK) —037 003 L.00E3 1.32 1.24 005 | 0.7300 228 236
25,400 68.262 22,225 15304 LT 140 | -51 02473 02420 0.8 22,228 3.5 I35 L5 17.462 59.0 63.0
(RELLY] 26875 08750 3440 2450 — (.20 03 | 08750 1.36 .32 LR W 232 248
25400 T2.233 254040 1844 17204 LOT | —4.6 HME8630 HMBE610 0.8 254041 3.5 39.5 23 19342 640 690
(KL LLI] 2.R438 10000 4140 3BT —{LIR .03 10000 .56 .56 009 | 07812 2.36 Lo i
25400 71626 3162 221700 L 30Hb L.76 | -18.2 3189 320 0.8 20907 A5.5 350 33 | 13E12 61.0 67.0
(NELLE] 28593 1.1875 5110 2010 —.40 003 L1810 1.40 .38 013 | 08375 240 Id
26,157 620MH} 19.050 12104 T150 167 | 58 15103 13245 0.8 L6638 a0 325 1.3 14.288 35.0 58.0
10298 24404 07500 2730 16440 —(.23 003 | 08125 1.30 1.28 005 | 05625 217 228
26,162 63,104 23812 18404 HHH) 230 | -94 2682 2630 1.5 25433 3.5 2.0 0.8 19.050 57.0 59.0
1 0300 24843 L0375 4140 1B} —0.37 006 | LDDI3 1.36 1.26 003 | 07500 224 232
26.162 66.421 23812 18404 BHHD 230 ] ALEY 25l 15 35 431 i1 g 174 13 143 (bEih 58.0 a0
1 030K 2.6150 09375 4140 | BiHD - 228 236
< D >
= D, >
= d, - r
[ ¥
T +
T ~ B a
| vy T 3~ v s \J
; it N
. . . . . - d!) -
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