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NEEDLE ROLLER BEARINGS

PRODUCT BREADTH

A complete line of needle roller bearing designs ranging from 3 to
160 mm bore (/s to 6 1/4in.) is offered.

DRAWN CUP NEEDLE ROLLER BEARINGS, available in 3 mm to
140 mm bore (/s to 5 /2 in.), are designed to support radial loads
and reduce friction between rotating components. The low cross
section of the drawn cup bearing provides maximum load-carrying
capability with minimum space required.

DRAWN CUP ROLLER CLUTCHES AND BEARING ASSEMBLIES,
available in 3to 30 mm bore (/s to 11/2in.), are designed to transmit
torque between the shaft and housing in one direction and allow
free overrun in the opposite direction. When transmitting torque,
either the shaft or the housing can be the input member.

ROLLER AND CAGE ASSEMBLIES, available in 3 mm to 165 mm
bore (1/8to 61/2in.), consist of a complement of needle rollers held
in place by a cage. With no inner or outer ring, the low cross section
provides maximum load-carrying capability within the smallest
envelope. The mating shaft and housing are normally used as inner
and outer raceways.

THRUST BEARING ASSEMBLIES AND WASHERS, available in 5 mm
to 160 mm (3/16 to 6 /4 in.) bore, consist of a complement of needle
rollers held in place by a cage.

Needle roller and cage thrust assemblies are complements of small
diameter needle rollers arranged in a spoke-like configuration.
Needle rollers are equally spaced by means of a cage whose web
section separates the rollers and provides guidance to keep them
tracking in an orbital path. The purpose of these assemblies is to
transmit a thrust load between two relatively rotating objects while
greatly reducing friction.

Needle roller and cage thrust assemblies also can be unitized
with lipped washers which service as raceway surfaces for the
needle rollers. Washers can be supplied separately or can be
mechanically unitized to the needle roller thrust assemblies for
ease of handling.
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HEAVY-DUTY NEEDLE ROLLER BEARINGS, available in 5 mm to 100
mm bore (3/16 to 4 in.), consist of a machined and ground channel-
shaped outer ring with a complement of needle rollers retained
and guided by a cage. The thick outer ring provides maximum load
capacity and shock resistance with a relatively small radial cross
section.

TRACK ROLLERS/CAM FOLLOWERS, available in 10 mm to 110 mm
0.D. (3/s to 4/4 in.), are characterized by their thick-walled outer
rings that run directly on a track. The thick outer rings permit high
load-carrying capability while minimizing distortion and bending
stresses.

ENGINE BEARINGS include a full line of advanced bearing
assemblies for automotive engine valve trains. These assemblies
help reduce friction and optimize performance in both overhead
valve and overhead cam engines. They include roller rocker arms
for overhead valve (pushrod) engines, roller finger followers for
overhead cam engines, valve lifter rollers for overhead valve and
overhead cam engines.

PRECISION NEEDLE ROLLERS have multiple uses in a variety of
industries including automotive, truck, farm and construction
equipment, two-cycle engines, outboard engines and consumer
durables. Needle rollers are mainly used as bearing rolling elements
to transmit torque and reduce friction. They also can serve as
precision shafts or as precision locating pins.

PLANETARY GEAR SHAFTS have multiple uses in a variety of
industries including automotive, truck and farm and construction
equipment. The shafts are used in planetary gear sets, differentials
and engine valve trains.

PRECISION PINS AND SHAFTS are crafted from the highest quality
steel within a TS16949/1S09000/AS9100-certified manufacturing
facility. Pins and shafts come in a larger variety of configurations
and materials and flexible product volumes. These pins and shafts
are found in applications such as gasoline fuel systems components,
diesel systems components, aerospace rollers and precision rollers
(DFAR-compliant), planet pins, racing applications, rollers for
bearing assemblies, gear shafts and steering column pins.



NEEDLE ROLLER BEARINGS
Toidentify:  NEEDLE ROLLER AND
CAGE RADIAL ASSEMBLY

As ageneralrule, there are no identifiable markings on needle roller
and cage radial assemblies to indicate the bearing part number.
Parts are specified by bore diameter, outside diameter and width
(e.g. K24x28x10H).

To identify: ~ STUD-TYPE TRACK ROLLERS

The complete bearing part number is marked on the stud face or
stamped on the face of the outer ring (e.g. KRE22.2RS). Yoke-type
track rollers (without stud, not shown) have the part stamped on
the face of the inner or outer ring.

To identify: ~ NEEDLE ROLLER THRUST BEARINGS

Asageneralrule, there are noidentifiable markings on needle roller
and cage radial assemblies to indicate the bearing part number.
Parts are specified by bore diameter and outside diameter (e.g.
AXK1024).

To identify:  COMBINATION BEARINGS

As a generalrule, there are no identifiable markings on combination
bearings to indicate the bearing part number. Parts are specified
by the product series and bore diameter (e.g. RAXZ510).

To identify: DRAWN CUP NEEDLE ROLLER BEARINGS
AND DRAWN CUP ROLLER CLUTCHES

The complete bearing part number is stamped on the face of the
outer ring (e.g. HK1412, FCL-10-K). Also, on clutch assemblies, the
mounted clutch assembly engages when the housing is rotated
relative to the shaftin the direction of the arrow and the word LOCK
stamped on the outer ring.

To identify:  NEEDLE/CYLINDRICAL ROLLERS

Asageneral rule, there are no identifiable markings on loose rollers
to indicate the part number. They are packaged in bulk or in strips.
Loose rollers are specified by the product series, end geometry,
diameter and nominal length (e.g. NRO.B 1.5x11.8 G2).

Introduction
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ENGINEERING

INTRODUCTION

Where more complex bearing applications are involved, your representative
should be consulted. The following topics are covered within this section:

Bearing types. ® |oad ratings and life calculations.
Cages. ® |ubrication.

® Materials.

°

Speed ratings.

°
°
® |nternal clearances.
® Tolerances.

°

Shaft and housing fits and shoulders.

NEEDLE ROLLER BEARING SELECTION

Because of the possible combinations of roller complement consideration for roller bearing applications selection. The table
orientation, bearing cross section thickness and raceway below should be used as a general guideline for the application of
construction needle roller bearings should be given extra needle roller bearings.

Table A-1. Needle roller hearing capability comparison hbased on suitable oil lubrication

Bearing type/ Radial needle Drawn cup Drawn cup Need_le roller Thrust needle Combin_ation
design capability roller and cage nee!jle roller roller bearing b_earlng_and Track roller roller and cage Needle rollers b_earlng
assembly bearing caged full complement inner ring assembly radial/thrust
Radial load High Moderate High High Moderate None Very high High
Axial load None None None None Low Very high None High
Limiting speed Very high High Moderate Very high Moderate High Moderate Moderate
Slope tolerance Moderate Moderate Very low Moderate Moderate() Low Very low Low
Grease life High High Low High Moderate Low Low Low
Friction Very low Very low High Very low Low(2 Moderate High Moderate
Precision Very high Moderate Moderate High High High Very high High
Cross section Very low Low Low Moderate High Very low Very low High
Cost Low Low Low High High Moderate Very low Very high

(1) "Low" for full complement track rollers
(2)"Moderate" for full complement track rollers

Radial needle roller
and cage assembly

=— ST
w— /Y

Track roller Thrust needle roller Combined radial/thrust Drawn cup roller clutch
and cage assembly

NEEDLE ROLLER BEARINGS A-3
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BEARING TYPES AND CAGES
NEEDLE ROLLER BEARINGS

Needle roller bearings are an economical alternative for applications
requiring minimal space to carry a given load at a desired speed.
Needle roller bearings can be an ideal choice because of their
ability to handle a given level of speed and load capacity, yet have
the smallest cross section of all roller bearing types.

We offer both inch and metric nominal bearings in popular designs
such as: drawn cups, radial caged needle rollers, machined ring,
track rollers, thrust bearings, combined bearings, and drawn cup
roller clutches. Most of these bearing types can be operated directly
on a machined shaft of suitable quality, or with a matching inner ring
where this requirement cannot be conventionally satisfied.

Radial Needle Roller and Cage Assemblies

Radial needle roller and cage assemblies have a steel cage that
provides both inward and outward retention for the needle rollers.
The designs provide maximum cage strength consistent with the
inherently high load ratings of needle roller bearings. Accurate
guidance of the needle rollers by the cage bars allows for operation
athigh speeds. Also available are needle roller and cage assemblies
using molded, one-piece glass-reinforced engineered polymer
cages. Needle roller and cage assemblies are manufactured with
either one or two rows of needle rollers.

Drawn Cup Bearings

The outer ring in the form of a cup is accurately drawn and no
subsequent machining is performed to build the outer raceway.
Drawn cup needle roller bearings are available in open ends or
single, closed-end designs. They also are available with one or
two integral seals. Other options include a single lubricating hole
and matching inner ring.

Heavy-Duty (Machined) Needle Roller Bearings

These bearings are available in a wide range of inch and metric
sizes plus an array of design features including: integral seals, side
flanges (or separate end washers), inner rings, oil holes and single
or double caged sets (or full complement) of rollers.
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Track Rollers

Track rollers listed in this catalog are designed with outer rings of
large radial cross section to withstand heavy rolling and shock loads
on track-type or cam-controlled equipment. The outside diameters
of the outer rings are either profiled or cylindrical. Profiled track
rollers are designed to alleviate uneven bearing loading resulting
from deflection, bending or misalignment in mounting. Stud-type
track rollers are available with or without lip contact seals, or with
shields. Yoke-type track rollers are designed for straddle mounting.
Each yoke-type is available with either radial needle roller and
cage assemblies, or with a single (or double) full complement row
of cylindrical or needle rollers.

Thrust Bearings

Thrust needle roller and cage assemblies are available in a variety of
inch or metric sizes. All types have very small cross sections. If the
back up surfaces cannot be used as raceways, hardened washers
are available. Thrust bearings are available with needle rollers or
heavier cylindrical rollers for high load-carrying capacity.

Combined (Radial and Thrust) Bearings

Combined bearings consist of a radial bearing (needle roller
bearing) and a thrust bearing (ball or roller bearing). Some combined
bearings are constructed similar to drawn cups, but with an added
thrust bearing component. Like other needle roller bearings, these
combined bearings can be matched with an optional inner ring or
thrust washer as the opposing raceway.

BEARING REACTIONS,
DYNAMIC EQUIVALENT LOADS AND
BEARING LIFE

DEFINITION OF LOAD RATINGS
Basic Dynamic Load Rating

The "basic dynamic load rating" (C) for a radial roller bearing is
that calculated, constant, radial load, which a group of apparently
identical bearings with stationary outer ring can theoretically
endure for a rating life of one million revolutions of the inner ring.
For a thrust roller bearing (C) is that calculated, constant, centric
thrust load, which a group of apparently identical bearings can
theoretically endure for a rating life of one million revolutions of
one of the bearing washers. The basic dynamic load rating is a
reference value only, the base value of one million revolutions has
been chosen for ease of calculation. Since applied loading as great
as the basic dynamic load tends to cause local plastic deformation
of the rolling surfaces, it is not anticipated that such heavy loading
would normally be applied.



Basic Static Load Rating

Basic static load rating for a radial roller bearing suitably
manufactured from a good quality hardened alloy steel, the static
radial load rating (Co) is that uniformly distributed static radial
bearing load, which produces a maximum contact stress of 4000
megapascals (580,000 psi) acting atthe center of contact of the most
heavily loaded rolling element. The static axial load rating (Coa) is
that uniformly distributed static centric axial load, which produces
a maximum contact stress of 4000 megapascals (580,000 psi) acting
at the center of contact of each rolling element.

Note: For a contact stress of 4000 megapascals (580,000 psi) a total
permanent deformation of roller and raceway occurs, which is
appoximately 0.0001 of the roller diameter.

EQUIVALENT DYNAMIC RADIAL BEARING LOADS (Pg)

To calculate the Lig life, it is necessary to calculate a dynamic
equivalent radial load, designated by P. The dynamic equivalent
radial load is defined as a single radial load that, if applied to the
bearing, will result in the same life as the combined loading under
which the bearing operates.

Pr = XFr + YFa
Where:

P, = Dynamic equivalent radial load

Fr = Applied radial load
Fa = Applied axial load
X = Radial load factor
Y = Axial load factor

Radial needle roller bearings are designed to carry radial load with
zero thrustload under normal conditions. With the thrust load equal
to zero, equivalent radial load (P;) is equal to the design radial load
(Fr). Your representative should be consulted on any applications
where thrust load is involved (as the resulting increase in internal
friction may require cooling to prevent increased operating
temperatures).

MINIMUM BEARING LOAD

Slippage can occur if loads are too light and, if accompanied by
inadequate lubrication, can cause damage to the bearings. The
minimum load for radial cylindrical, spherical and full complement
needle roller bearings is: P/C = 0.04 (P is the dynamic load and C is
the basic dynamic load rating).

Thrustneedle roller bearings also have an added design requirement
such that the minimum thrust load is satisfied to prevent the rollers
from skidding on the raceway. The equation for the thrust loading
force is different for needle rollers versus cylindrical rollers as
noted:

(needle rollers) Famin = Co/2200 kN
(cylindrical rollers) Famin = 0.1C/2200 kN

ENGINEERING

STATIC RADIAL AND/OR AXIAL
EQUIVALENT LOADS

The static equivalent radial and/or axial loading is dependent on
the bearing type selected. For bearings designed to accommodate
only radial or thrust loading, the static equivalent load is equal to
the applied load.

For all bearings, the maximum contact stress can be approximated
using the static equivalent load and the static rating.

For roller bearings:

12
G0 = 4000 x (E) Pa
Co

2
oo =580 x (E ) ksi
Co

Needle Roller Bearings

Because radial needle roller bearings are not designed to accept
thrust loading, their equation to determine static radial equivalent
load is:

Por= Fr

Thrust needle roller bearings are not designed to accept radial
loading, so their equation to determine static thrust equivalent
load is:

Poa= Fa
The determination of the static load safety factor (fy) serves to

ascertain that a bearing with adequate static load rating has been
selected.

Co
= "
Where:
fo = Static load safety factor

Co = Basic static load rating (kN or Ibf)
Py = Maximum applied static load (kN or Ibf)

fois a safety factor against permanent deformation of the contact
areas of the rolling elements and raceways. Higher fy values are
required for particulary smooth operation. The following values are
generally suggested.

fo = 1.5... 2.5 for particularly smooth operation
fo = 1.0 ... 1.5 for smooth operation
fo = 0.7 ... 1.0 for less smooth operation

For drawn cup needle roller bearings, f should be >3.

NEEDLE ROLLER BEARINGS A-5
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BEARING LIFE

Many different performance criteria exist that dictate how a
bearing should be selected. These include bearing fatigue life,
rotational precision, power requirements, temperature limits,
speed capabilities, sound, etc. This publication deals primarily with
bearing life as related to material-associated fatigue. Bearing life
is defined here as the length of time, or number of revolutions, until
a fatigue spall of 6 mm?2 (0.0100 in.2) develops. Since metal fatigue
is a statistical phenomenon, the life of an individual bearing is
impossible to precisely predetermine. Bearings that may appear to
be identical can exhibit considerable life scatter when tested under
identical conditions. Thus, it is necessary to base life predictions
on a statistical evaluation of a large number of bearings operating
under similar conditions. The Weibull distribution function is
commonly used to predict the life of a population of bearings at
any given reliability level.

RATING LIFE

Rating life, L1, is the life that 90 percent of a group of apparently
identical bearings will complete or exceed before a fatigue spall
develops. The Lig life also is associated with 90 percent reliability
for a single bearing under a certain load.

BEARING LIFE EQUATIONS

Traditionally, the Lig life has been calculated as follows for bearings
under radial or combined loading where the dynamic equivalent
radial load, P, has been determined:

c \103 )
Lo = (—) (1x106) revolutions

Pr
or,
10/3 6
Lo = (i) (ﬂ hours
Pr 60n
Where:

n = speed (min)

For thrust bearings, the above equations change to the following:

C, \103 _
Lo = P_ (1x106) revolutions
a

or,

10/3 6
Ly = (E) (_1)(10 hours
Pa 60n
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As the first set of equations for radial bearings with dynamic ratings
based on one million revolutions is the most common form of the
equations, this will be used through the rest of this section. The
equivalent dynamic load equations and the life adjustment factors
are applicable to all forms of the life equation.

Withincreased emphasis on the relationship between the reference
conditions and the actual environmentin which the bearing operates
in the machine, the traditional life equations were expanded to
include certain additional variables that affect bearing performance.
The approach whereby these factors are considered in the bearing
analysis and selection has been termed Bearing Systems Analysis
(BSA).

The ISO/ABMA expanded bearing life equation is:
Lna = a;a5a5L10

Where:

QD
1

Reliability life factor
a, = Material life factor
Operating condition life factor

Qo
w
I}

(to be specified by the manufacturer)

The expanded bearing life equation is:

C \1w03
Lna = a,8,33,333383,,33, (_) (1x108)
r

Where:

a, = Reliability life factor

a, = Material life factor

ag, = Hardness life factor

ag, = Load zone life factor

a = Lubrication life factor

a,, = Misalignment life factor

ag, = Low load life factor

¢ = Dynamic radial load rating

P, = Dynamic equivalent radial load



Reliability Life Factor (a1)

The equation for the life adjustment factor for reliability is:

2/3
ar= 4.26x (In 1—(:]) +0.05

In = natural logarithm (base e)

To adjustthe calculated Lig life for reliability, multiply by the a1 factor.
If90 (90 percent reliability) is substituted for Rin the above equation,
ar=1.ForR=99(99 percent reliability), a1 = 0.25. The following table
lists the reliability factor for commonly used reliability values.

Table A-2. Reliability factors

ENGINEERING

Hardness Life Factor (asnh)

Both the dynamic and static load ratings of bearings are based ona
minimum raceway hardness equivalentto 58 on the Rockwell C scale
(HRC) [ASTM E-18]. If the raceway hardness must be decreased,
these load ratings also will be decreased. For bearings supplied as
a full assembly, the hardness life factor will be unity. For bearing
applications designed to use the shaft or housing surfaces as
raceways, this factor can be used to estimate performance when
the required 58 HRC minimum hardness cannot be achieved.

The effective raceway hardness affects the life of a bearing applica-
tion as shown in the following table. If values for raceway hardness
below 45 HRC are required, consult your representative.

R (percent) Ln aj

90 Lio 1.00 Table A-3. Raceway hardness factor for life equation
95 Ls 0.64 Raceway hardness (HRC) asn
9% L 0.55 58 1.00
97 Ly 0.47 57 081
98 L 0.37 56 0.66
99 L 0.25 55 053
99.5 Los 0.175 54 0.43
99.9 Lot 0.093 53 0.35
52 0.28
Note that the equation for reliability adjustment assumes there is a 51 0.22
short minimum life below which the probability of bearing damage is 5 018
.. . . . 49 0.14
minimal (e.g., zero probability of bearing damage producing a short 8 o
life). Extensive bearing fatigue life testing has shown the minimum 7 0.09
life, below which the probability of bearing damage is negligible, 4 0.07
to be larger than shown. For a more accurate prediction of bearing 4 0.0

lives at high levels of reliability, consult your representative.

Material Life Factor (a2)

The life adjustment factor for bearing material (a2) for standard
bearings manufactured from bearing quality steel, is 1.0. Bearings
also are manufactured from premium steels, containing fewer and
smaller inclusion impurities than standard steels and providing
the benefit of extending bearing fatigue life. Application of the
material life factor requires that fatigue life is limited by nonmetallic
inclusions, that contact stresses are approximately less than 2400
MPa (350 ksi), and adequate lubrication is provided. It is important
to note thatimprovements in material cannot offset poor lubrication
in an operating bearing system. Consult your representative for
applicability of the material factor.

Table A-4. Hardness factors to modify basic static load rating

(Co/HFs)

Raceway hardness (HRC) Hardness factor (HFs)
58 1.00
57 1.06
56 1.13
55 121
54 1.29
53 1.37
52 1.46
51 1.55
50 1.65
49 1.76
48 1.88
47 2.00
46 2.13
45 2.27
44 2.4
43 2.57
42 274
41 2.92
40 3.10

NEEDLE ROLLER BEARINGS A-7
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Load Zone Life Factor (a3k)

The fatigue life of a bearing is a function of the stressesin rollers and
raceways and the number of stress cycles that the loaded bearing
surfaces experience in one bearing revolution. The stresses depend
on applied load and on how many rollers support that load. The
number of stress cycles depends on bearing geometry and, again, on
how many rollers supportthe load. Therefore, life for a given external
load is related to the loaded arc, or load zone, of the bearing.

The load zone in a bearing is dominated by the internal clearance,
either radial or axial depending on the bearing type. Without
considering preload, less clearance in a bearing results in a larger
load zone and subsequently longer bearing life.

Fig. A-1. Bearing load zones
and roller-raceway
contact loading

If a more accurate assessment of the load zone adjusted life is
necessary (e.g., including the effects of internal clearance or fitting
practice), consult your representative.

Lubrication Life Factor (a3i)

The influence of lubrication film due to elastohydrodynamic (EHL)
lubrication on bearing performance is related to the reduction or
prevention of asperity (metal-metal) contact between the bearing
surfaces. It has been found that the roller and raceway surface
finish, relative to lubricant film thickness, has the most notable
effect on improving bearing performance. Factors such as bearing
geometry, material, loads and load zones also play an importantrole
in bearing performance.

The following equation provides a method to calculate the lubrication
factor for a more accurate prediction of the influence of lubrication
on bearing life (L1oa).

a31=Cg x C,x Cjx Cs x Cy x Cgr

Where:
Cqy = Geometry factor
C. = Load factor
Cj = Load zone factor
Cs = Speed factor

Cv = Viscosity factor
Cqr = Grease lubrication factor

Where:

Cqr= 0.79for grease
1.00 for ol
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Please note that the a3 maximum is 2.88 for all bearings. The a3
minimum is 0.200 for case-hardened bearings and 0.126 for through
hardened bearings.

A lubricant contamination factor is not included in the lubrication
factor because endurance tests are typically run with a 0.040 mm
(0.00157 in.) filter to provide a realistic level of lubricant cleanness
for most applications.

Geometry Factor (Cq)

Cg is given for most part numbers in the bearing tables. The
geometry factor also includes the material effects and load zone
considerations for non-tapered roller bearings, as these also are
inherentto the bearing design. However, it should be noted that the
primary effect of the load zone is on roller load distributions and
contact stresses within the bearing, which are not quantified within
the lubrication factor. Refer to the previous section, Load Zone Life
Factor, a3k, for more information.

Load Factor (C,)

The C, factor is obtained from the following figure. Note that the
factor is different based on the type of bearing utilized. Py is the
equivalentload applied to the bearing in Newtons and is determined
in the Equivalent Bearing Loads (P;) section.

1.0 -
= Ball Bearings

09 == Needle Roller Bearings

0.8
0.7
0.6
S 05
04
03
0.2

0.1

0.0

1 10 100 1000 10000 100000 1000000 10000000
Pr(Newtons)

Fig. A-2. Load factor (C,) vs. equivalent bearing load (P;)

Load Zone Factor (C;)

For all non-tapered roller bearings, the load zone factor is unity.



Speed Factor (Cs)

Cs is determined from the following figure, where rev/min (min-1) is
the rotational speed of the inner ring relative to the outer ring.

1000

= Ball Bearings
= Needle Roller Bearings

100

Cs

1 10 100 1000 10000
Rotational Speed (min”)

Fig. A-3. Speed factor (Cs) vs. rotational speed

Viscosity Factor (Cy)

The lubricant kinematic viscosity [centistokes (cSt)] is taken at the
operating temperature of the bearing. The operating viscosity can
be estimated by using the figure in the Lubricant and Seals section.
The viscosity factor (Cy) can then be determined from the following
figure.

10000
z A\
2 1000
> \
‘»
o
P NN
=
© \
©
£ 10
[<5]
==
2
1
0 50 100 150 200

Temperature (°C)

Fig. A-4. Kinematic viscosity vs. temperature

1000

= Ball Bearings
= Needle Roller Bearings

100

Cv

1 10 100 1000 10000
Kinematic Viscosity (cSt)

Fig. A-5. Viscosity factor (Cy) vs. kinematic viscosity

ENGINEERING

Misalignment Life Factor (a3m)

The effect of bearing life depends on the magnitude of the angle
of misalignment, on the internal bearing geometry, and on the
applied loads.

For needle roller bearings, the following table gives the misalignment
limitations based on bearing width.

Table A-5. Misalignment limitations based on bearing width

Bearing width Maximum slope
mm in. Caged Full complement
>50.8 >2 0.0005 0.0005
25.4 -50.8 1-2 0.0010 0.0005
<254 <1 0.0015 0.0010

Performance of all bearings under various levels of misalignment,
radial and axial load can be predicted using sophisticated computer
programs. Using these programs, engineers can design special
bearing contact profiles to accommodate the conditions of radial
load, axial load and/or bearing misalignment in your application.
Consult your representative for more information.

0 40
Fig. A-6. Roller-mner raceway contact stress
without misalignment

Fig. A-7. Roller-inner raceway contact stress
with high misalignment and special
profile
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BEARING REACTIONS, DYNAMIC EQUIVALENT LOADS AND BEARING LIFE - continued

Needle Rollers With Relieved Ends

Needle roller bearing life is affected by the distribution of contact
stress between roller and raceways. Even when non-profiled needle
rollers are loaded under conditions of ideal alignment, the contact
stress is not uniform along the length of the rollers, but rather is
concentrated toward the ends. Misalignment causes even greater
roller contact stress. This effectis illustrated below.

Needle Roller — Relieved Ends
(exaggerated for clarity)

Needle Roller — Cylindrical

Megapascals
Megapascals

Fig. A-8. Comparative Stress Patterns

The use of needle rollers with relieved ends helps to reduce stress
concentration at the ends of rollers, both under misalignment or
ideal alignment, and results in more uniform stress distribution and
optimum bearings performance.

Low Load Life Factor (a3p)

Bearing life tests have shown greatly extended bearing fatigue
life performance is achievable when the bearing contact stresses
are low and the lubricant film is sufficient to fully separate the
micro-scale textures of the contacting surfaces. Mating the test
data with sophisticated computer programs for predicting bearing
performance, engineers developed a low load factor for use in the
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catalogto predictthe life increase expected when operating under
low bearing loads. The following figure shows the low load factor
(a3p) as a function of the lubricant life factor (a3) and the ratio of
bearing dynamic rating to the bearing equivalent load.
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Fig. A-9. Low-load factor (a3p) vs. lubricant life factor (a3|) and
Cao/P; ratio

APPLIED DYNAMIC LOAD
Maximum Bearing Load

Whenthe applied load is greater than one-third of the basic dynamic
load rating, the above load-life relationship is no longer valid.
Therefore, for most applications, it should be the maximum load
applied on a bearing when calculating the basic rating life.

Equivalent Bearing Load Under Variable Loads
and Speeds

When a bearing constantis subjected to varying loads and speeds,
the equivalent (constant) load (P) on the bearing can be determined
using the following formula:

P_(P11°/3 XmxXt+P 0B xmxty+ PR10B x m3 x t3+.. )3/10
N

Where P1, P,, and Pz represent loads acting at speeds n, n2 and 13
and f, b and zrepresentthe decimal portion of the total time that Py
is acting at m, P2is acting at np and Psis acting at n3. The weighted
min-! N is the numerical summation of & n plus &2 n2 plus ...ty .

Equivalent Bearing Load Under Variable Loads,
but Constant Speed

P= (P18 xt; + Pp10B x tp + ... 310



SYSTEM LIFE AND WEIGHTED AVERAGE
LIFE

SYSTEM LIFE

System reliability is the probability that all of several bearings ina
system will attain or exceed some required life. Systems reliability
is the product of the individual bearing reliablities in the syste:

R(system) = Ra Rs Rc ...Rn

Inan application, the Lig system life for a number of bearings each
having a different Lyg life is:

1\32 [ 1 \3» 1 \327-23
|-10(system) = (—) +(—) + ... +( )
L1oa LioB L1on

WEIGHTED AVERAGE LIFE

To allow for varying lubrication conditions in a load cycle it is
necessary to perform the weighted average life calculation:

Weighted average life:
1

Ty Ty 4 T
(Lot (L1o2 (L1ohn

Liowt =

Where, during a load cycle:
T = Proportion of total time
L1o = Calculated Ly bearing life for each condition

ENGINEERING
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BEARING TOLERANCES, INCH AND METRIC
TOLERANCES OF NEEDLE ROLLER BEARINGS

The tolerances given in the following table apply to inner rings of
metric series needle roller radial bearing types in which their rings
are precision-finished.

Inner ring (or shaft washer) axis: Axis of the cylinder inscribed in
a hasically cylindrical bore. The inner ring (or shaft washer) axis
also is the bearing axis.

Outer ring (or housing washer) axis: Axis of the cylinder
circumscribed around a basically cylindrical outside surface.

Radial plane: Plane perpendicular to the bearing or ring axis.
It is, however, acceptable to consider radial planes referred to
in the definitions as being parallel with the plane tangential to
the reference face of a ring or the back face of a thrust bearing
washer.

Radial direction: Direction through the bearing or ring axis in a
radial plane.

Axial plane: Plane containing the bearing or ring axis.

Axial direction: Direction parallel with the bearing or ring axis. It
is, however, acceptable to consider axial directions referred to in
the definitions as being perpendicular to the plane tangential to the
reference face of a ring or back face of a thrust bearing washer.

Reference face: Face designated by the manufacturer of the
bearings and which may be the datum for measurements.

The reference face for measurement is generally taken as the unmarked face. In
case of symmetrical rings, when it is not possible to identify the reference face, the
tolerances are deemed to comply relative to either face, but not both. The reference
face of a shaft and housing washer as a thrust bearing is that face intended to support
axial load and is generally opposite the raceway face.

Outer ring flange back face: That side of an outer ring flange which
is intended to support axial load.

Middle of raceway: Point or line on a raceway surface, halfway
between the two edges of the raceway.

Raceway contact diameter: Diameter of the theoretical circle
through the nominal points of contact between the rolling elements
and raceway.

NOTE: For roller bearings, the nominal point of contact is generally at the middle of
the roller.

Diameter deviation near ring faces: In radial planes, nearer the face
of a ring than 1.2 times the maximum (axial direction) ring chamfer,
only the maximum material limits apply.

ONLY THE MAXIMUM MATERIAL LIMITS APPLY
TO SINGLE DIAMETERS IN THESE AREAS

1.2 TIMES THE MAXIMUM .

d
D L ONLY THE MAXIMUM MATERIAL LIMITS APPLY J

TO SINGLE DIAMETERS IN THESE AREAS

‘
‘ (AXIALDIRECTION ) RING CHAMFER ‘
— ™~
N _
‘ 1.2 TIMES THE MAXIMUM
' (AXIALDIRECTION ) RING CHAMFER !

ABMA /IS0 Symbols - Inner Ring

Admp Single plane mean bore diameter deviation from basic bore
diameter, e.g., bore tolerance for a basically tapered bore,
Admp refers only to the theoretical small bore end of the bore.

Vigsp Difference between the largest and the smallest of the single
bore diameters in a single radial plane.

Vamp Difference between the largest and smallest of the mean
bore diameters in a single radial plane of an individual ring.

ABMA /IS0 Symbols - Outer Ring

ADmp Single plane mean outside diameter deviation from basic
outside diameter, e.g., 0.D. tolerance.

Vpsp Difference between the largest and smallest of the single
outside diameters in a single radial plane.

A-12 NEEDLE ROLLER BEARINGS




ENGINEERING

The following tables provide standard ISO tolerance information.
They are provided for general use and are referenced throughout

this catalog.

IS0 Tolerances for Holes — Metric

Diameters mm Deviations mm Deviations mm
B10 B11 B12 C9 c10 cn
> = Max. Min. Max. Min. Max Min. Max. Min. Max. Min. Max. Min.
3 6 0.188 0.140 0.215 0.140 0.260 0.140 0.100 0.070 0.18 0.070 0.145 0.070
6 10 0.208 0.150 0.240 0.150 0.300 0.150 0.116 0.080 0.138 0.080 0.170 0.080
10 18 0.220 0.150 0.260 0.150 0.330 0.150 0.138 0.095 0.165 0.095 0.205 0.095
18 30 0.244 0.160 0.290 0.160 0.370 0.160 0.162 0.110 0.194 0.110 0.240 0.110
30 40 0.270 0.170 0.330 0.170 0.420 0.170 0.182 0.120 0.220 0.120 0.280 0.120
40 50 0.280 0.180 0.340 0.180 0.430 0.180 0.192 0.130 0.230 0.130 0.290 0.130
50 65 0.310 0.190 0.380 0.190 0.490 0.190 0.214 0.140 0.260 0.140 0.330 0.140
65 80 0.320 0.200 0.390 0.200 0.500 0.200 0.224 0.150 0.270 0.150 0.340 0.150
80 100 0.360 0.220 0.440 0.220 0.570 0.220 0.257 0.170 0.310 0.170 0.390 0.170
100 120 0.380 0.240 0.460 0.240 0.590 0.240 0.267 0.180 0.320 0.180 0.400 0.180
120 140 0.420 0.260 0510 0.260 0.660 0.260 0.300 0.200 0.360 0.200 0.450 0.200
140 160 0.440 0.280 0.530 0.280 0.680 0.280 0.310 0.210 0.370 0.210 0.460 0.210
160 180 0.470 0.310 0.560 0.310 0.710 0.310 0.330 0.230 0.390 0.230 0.480 0.230
180 200 0.525 0.340 0.630 0.340 0.800 0.340 0.355 0.240 0.425 0.240 0.530 0.240
200 225 0.565 0.380 0.670 0.380 0.840 0.380 0.375 0.260 0.445 0.260 0.550 0.260
225 250 0.605 0.420 0.710 0.420 0.880 0.420 0.395 0.280 0.465 0.280 0.570 0.280
250 280 0.690 0.480 0.800 0.480 1.000 0.480 0.430 0.300 0.510 0.300 0.620 0.300
280 315 0.750 0.540 0.860 0.540 1.060 0.540 0.460 0.330 0.540 0.330 0.650 0.330
315 355 0.830 0.600 0.960 0.600 1.170 0.600 0.500 0.360 0.590 0.360 0.720 0.360
355 400 0.910 0.680 1.040 0.680 1.250 0.680 0.540 0.400 0.630 0.400 0.760 0.400
400 450 1.010 0.760 1.160 0.760 1.390 0.760 0.595 0.440 0.690 0.440 0.840 0.440
450 500 1.090 0.840 1.240 0.840 1.470 0.840 0.635 0.480 0.730 0.480 0.880 0.480
Diameters mm Deviations mm
E9 E10 ET E12 E13
> = Max. Min. Max Min. Max. Min. Max Min. Max Min.
3 6 0.050 0.020 0.068 0.020 0.095 0.020 0.140 0.020 0.200 0.020
6 10 0.061 0.025 0.083 0.025 0.115 0.025 0.175 0.025 0.245 0.025
10 18 0.075 0.032 0.102 0.032 0.142 0.032 0.212 0.032 0.302 0.032
18 30 0.092 0.040 0.124 0.040 0.170 0.040 0.250 0.040 0.370 0.040
30 50 0.112 0.050 0.150 0.050 0.210 0.050 0.300 0.050 0.440 0.050
50 80 0.134 0.060 0.180 0.060 0.250 0.060 0.360 0.060 0.520 0.060
80 120 0.159 0.072 0.212 0.072 0.292 0.072 0.422 0.072 0.612 0.072
120 180 0.185 0.085 0.245 0.085 0.335 0.085 0.485 0.085 0.715 0.085
180 250 0.215 0.100 0.285 0.100 0.390 0.100 0.560 0.100 0.820 0.100
250 315 0.240 0.110 0.320 0.110 0.430 0.110 0.630 0.110 0.920 0.110
315 400 0.265 0.125 0.355 0.125 0.485 0.125 0.695 0.125 1.015 0.125
400 500 0.290 0.135 0.385 0.135 0.535 0.135 0.765 0.135 1.105 0.135
Diameters mm Deviations mm
F5 F6 F7 F8
> = Max Min. Max Min. Max Min. Max Min.
3 0.015 0.010 0.018 0.010 0.022 0.010 0.028 0.010
6 10 0.019 0.013 0.022 0.013 0.028 0.013 0.035 0.013
10 18 0.024 0.016 0.027 0.016 0.034 0.016 0.043 0.016
18 30 0.029 0.020 0.033 0.020 0.041 0.020 0.053 0.020
30 50 0.036 0.025 0.041 0.025 0.050 0.025 0.064 0.025
50 80 0.043 0.030 0.049 0.030 0.060 0.030 0.076 0.030
80 120 0.051 0.036 0.058 0.036 0.07 0.036 0.090 0.036
120 180 0.061 0.043 0.068 0.043 0.083 0.043 0.106 0.043
180 250 0.070 0.050 0.079 0.050 0.096 0.050 0.122 0.050
250 315 0.079 0.056 0.088 0.056 0.108 0.056 0.137 0.056
315 400 0.087 0.062 0.098 0.062 0.19 0.062 0.151 0.062
400 500 0.095 0.068 0.108 0.068 0.131 0.068 0.165 0.068
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IS0 Tolerances for Holes — Metric

Diameter mm Deviations mm
G5 G6 G7
> = Max. Min Max. Min Max. Min
3 6 0.009 0.004 0.012 0.004 0.016 0.004
6 10 0.01 0.005 0.014 0.005 0.020 0.005
10 18 0.014 0.006 0.017 0.006 0.024 0.006
18 30 0.016 0.007 0.020 0.007 0.028 0.007
30 50 0.020 0.009 0.025 0.009 0.034 0.009
50 80 0.023 0.010 0.029 0.010 0.040 0.010
80 120 0.027 0.012 0.034 0.012 0.047 0.012
120 180 0.032 0.014 0.039 0.014 0.054 0.014
180 250 0.035 0.015 0.044 0.015 0.061 0.015
250 315 0.040 0.017 0.049 0.017 0.069 0.017
315 400 0.043 0.018 0.054 0.018 0.075 0.018
400 500 0.047 0.020 0.060 0.020 0.083 0.020
Diameters mm Deviations mm
H4 H5 H6 H7 H8
> = Max. Min. Max. Min. Max. Min. Max. Min. Max. Min.
3 6 0.004 0.000 0.005 0.000 0.008 0.000 0.012 0.000 0.018 0.000
6 10 0.004 0.000 0.006 0.000 0.009 0.000 0.015 0.000 0.022 0.000
10 18 0.005 0.000 0.008 0.000 0.01 0.000 0.018 0.000 0.027 0.000
18 30 0.006 0.000 0.009 0.000 0.013 0.000 0.021 0.000 0.033 0.000
30 50 0.007 0.000 0.011 0.000 0.016 0.000 0.025 0.000 0.039 0.000
50 80 0.008 0.000 0.013 0.000 0.019 0.000 0.030 0.000 0.046 0.000
80 120 0.010 0.000 0.015 0.000 0.022 0.000 0.035 0.000 0.054 0.000
120 180 0.012 0.000 0.018 0.000 0.025 0.000 0.040 0.000 0.063 0.000
180 250 0.014 0.000 0.020 0.000 0.029 0.000 0.046 0.000 0.072 0.000
250 315 0.016 0.000 0.023 0.000 0.032 0.000 0.052 0.000 0.081 0.000
315 400 0.018 0.000 0.025 0.000 0.036 0.000 0.057 0.000 0.089 0.000
400 500 0.020 0.000 0.027 0.000 0.040 0.000 0.063 0.000 0.097 0.000
Diameters mm Deviations mm
H9 H10 H11 H12
> = Max Min Max. Min Max Min Max. Min
3 6 0.030 0.000 0.048 0.000 0.075 0.000 0.120 0.000
6 10 0.036 0.000 0.058 0.000 0.090 0.000 0.150 0.000
10 18 0.043 0.000 0.070 0.000 0.110 0.000 0.180 0.000
18 30 0.052 0.000 0.084 0.000 0.130 0.000 0.210 0.000
30 50 0.062 0.000 0.100 0.000 0.160 0.000 0.250 0.000
50 80 0.074 0.000 0.120 0.000 0.190 0.000 0.300 0.000
80 120 0.087 0.000 0.140 0.000 0.220 0.000 0.350 0.000
120 180 0.100 0.000 0.160 0.000 0.250 0.000 0.400 0.000
180 250 0.115 0.000 0.185 0.000 0.290 0.000 0.460 0.000
250 315 0.130 0.000 0.210 0.000 0.320 0.000 0.520 0.000
315 400 0.140 0.000 0.230 0.000 0.360 0.000 0.570 0.000
400 500 0.155 0.000 0.250 0.000 0.400 0.000 0.630 0.000
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1SO Tolerances for Holes — Metric

Diameters mm Deviations mm Deviations mm
J6 J7 J8 K6 K7 K8
> = Max. Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. Min.
3 6 0.005 -0.003 0.006 -0.006 0.010 -0.008 0.002 -0.006 0.003 -0.009 0.005 -0.013
6 10 0.005 -0.004 0.008 -0.007 0.012 -0.010 0.002 -0.007 0.005 -0.010 0.006 -0.016
10 18 0.006 -0.005 0.010 -0.008 0.015 -0.012 0.002 -0.009 0.006 -0.012 0.008 -0.019
18 30 0.008 -0.005 0.012 -0.009 0.020 -0.013 0.002 -0.01 0.006 -0.015 0.010 -0.023
30 50 0.010 -0.006 0.014 -0.01 0.024 -0.015 0.003 -0.013 0.007 -0.018 0.012 -0.027
50 80 0.013 -0.006 0.018 -0.012 0.028 -0.018 0.004 -0.015 0.009 -0.021 0.014 -0.032
80 120 0.016 -0.006 0.022 -0.013 0.034 -0.020 0.004 -0.018 0.010 -0.025 0.016 -0.038
120 180 0.018 -0.007 0.026 -0.014 0.041 -0.022 0.004 -0.021 0.012 -0.028 0.020 -0.043
180 250 0.022 -0.007 0.030 -0.016 0.047 -0.025 0.005 -0.024 0.013 -0.033 0.022 -0.050
250 315 0.025 -0.007 0.036 -0.016 0.055 -0.026 0.005 -0.027 0.016 -0.036 0.025 -0.056
315 400 0.029 -0.007 0.039 -0.018 0.060 -0.029 0.007 -0.029 0.017 -0.040 0.028 -0.061
400 500 0.033 -0.007 0.043 -0.020 0.066 -0.031 0.008 -0.032 0.018 -0.045 0.029 -0.068
Diameters mm Deviations mm Deviations mm
M5 M6 M7 N6 N7 N8
> < Max. Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. Min.
3 6 -0.003 -0.008 -0.001 -0.009 0.000 -0.012 -0.005 -0.013 -0.004 -0.016 -0.002 -0.020
6 10 -0.004 -0.010 -0.003 -0.012 0.000 -0.015 -0.007 -0.016 -0.004 -0.019 -0.003 -0.025
10 18 -0.004 -0.012 -0.004 -0.015 0.000 -0.018 -0.009 -0.020 -0.005 -0.023 -0.003 -0.030
18 30 -0.005 -0.014 -0.004 -0.017 0.000 -0.021 -0.011 -0.024 -0.007 -0.028 -0.003 -0.036
30 50 -0.005 -0.016 -0.004 -0.020 0.000 -0.025 -0.012 -0.028 -0.008 -0.033 -0.003 -0.042
50 80 -0.006 -0.019 -0.005 -0.024 0.000 -0.030 -0.014 -0.033 -0.009 -0.039 -0.004 -0.050
80 120 -0.008 -0.023 -0.006 -0.028 0.000 -0.035 -0.016 -0.038 -0.010 -0.045 -0.004 -0.058
120 180 -0.009 -0.027 -0.008 -0.033 0.000 -0.040 -0.020 -0.045 -0.012 -0.052 -0.004 -0.067
180 250 -0.01 -0.031 -0.008 -0.037 0.000 -0.046 -0.022 -0.051 -0.014 -0.060 -0.005 -0.077
250 315 -0.013 -0.036 -0.009 -0.041 0.000 -0.052 -0.025 -0.057 -0.014 -0.066 -0.005 -0.086
315 400 -0.014 -0.039 -0.010 -0.046 0.000 -0.057 -0.026 -0.062 -0.016 -0.073 -0.005 -0.094
400 500 -0.016 -0.043 -0.010 -0.050 0.000 -0.063 -0.027 -0.067 -0.017 -0.080 -0.006 -0.103
Diameters mm Deviations mm Deviations mm
P6 P7 R6 R7 R8
> < Max. Min. Max. Min. Max. Min. Max. Min. Max. Min.
3 6 -0.009 -0.017 -0.008 -0.020 -0.012 -0.020 -0.011 -0.023 -0.015 -0.033
6 10 -0.012 -0.021 -0.009 -0.024 -0.016 -0.025 -0.013 -0.028 -0.019 -0.041
10 18 -0.015 -0.026 -0.011 -0.029 -0.020 -0.031 -0.016 -0.034 -0.023 -0.050
18 30 -0.018 -0.031 -0.014 -0.035 -0.024 -0.037 -0.020 -0.041 -0.028 -0.061
30 50 -0.021 -0.037 -0.017 -0.042 -0.029 -0.045 -0.025 -0.050 -0.034 -0.073
50 65 -0.026 -0.045 -0.021 -0.051 -0.035 -0.054 -0.030 -0.060 -0.041 -0.087
65 80 -0.026 -0.045 -0.021 -0.051 -0.037 -0.056 -0.032 -0.062 -0.043 -0.089
80 100 -0.030 -0.052 -0.024 -0.059 -0.044 -0.066 -0.038 -0.073 -0.051 -0.105
100 120 -0.030 -0.052 -0.024 -0.059 -0.047 -0.069 -0.041 -0.076 -0.054 -0.108
120 140 -0.037 -0.061 -0.028 -0.068 -0.056 -0.081 -0.048 -0.088 -0.063 -0.126
140 160 -0.036 -0.061 -0.028 -0.068 -0.058 -0.083 -0.050 -0.090 -0.065 -0.128
160 180 -0.036 -0.061 -0.028 -0.068 -0.061 -0.086 -0.053 -0.093 -0.068 -0.131
180 200 -0.041 -0.070 -0.033 -0.079 -0.068 -0.097 -0.060 -0.106 -0.077 -0.149
200 225 -0.041 -0.070 -0.033 -0.079 -0.07 -0.100 -0.063 -0.109 -0.080 -0.152
225 250 -0.041 -0.070 -0.033 -0.079 -0.075 -0.104 -0.067 -0.113 -0.084 -0.156
250 280 -0.047 -0.079 -0.036 -0.088 -0.085 -0.117 -0.074 -0.126 -0.094 -0.175
280 315 -0.047 -0.079 -0.036 -0.088 -0.089 -0.121 -0.078 -0.130 -0.098 -0.179
315 355 -0.051 -0.087 -0.041 -0.098 -0.097 -0.133 -0.087 -0.144 -0.108 -0.197
355 400 -0.051 -0.087 -0.041 -0.098 -0.103 -0.139 -0.093 -0.150 -0.114 -0.203
400 450 -0.055 -0.095 -0.045 -0.108 -0.113 -0.153 -0.103 -0.166 -0.126 -0.223
450 500 -0.055 -0.095 -0.045 -0.108 -0.119 -0.159 -0.109 -0.172 -0.132 -0.229
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1S0 Tolerances for Shafts — Metric

Diameters mm Deviations mm
all all al2 al3
> = Max. Min. Max. Min. Max. Min. Max. Min.
— 3 -0.270 -0.310 -0.270 -0.330 -0.270 -0.370 -0.270 -0.410
3 6 -0.270 -0.318 -0.270 -0.345 -0.270 -0.390 -0.270 -0.450
6 10 -0.280 -0.338 -0.280 -0.370 -0.280 -0.430 -0.280 -0.500
10 18 -0.290 -0.360 -0.290 -0.400 -0.290 -0.470 -0.290 -0.560
18 30 -0.300 -0.384 -0.300 -0.430 -0.300 -0.510 -0.300 -0.630
30 40 -0.310 -0.410 -0.310 -0.470 -0.310 -0.560 -0.310 -0.700
40 50 -0.320 -0.420 -0.320 -0.480 -0.320 -0.570 -0.320 -0.710
50 65 -0.340 -0.460 -0.340 -0.530 -0.340 -0.640 -0.340 -0.800
65 80 -0.360 -0.480 -0.360 -0.550 -0.360 -0.660 -0.360 -0.820
80 100 -0.380 -0.520 -0.380 -0.600 -0.380 -0.730 -0.380 -0.920
100 120 -0.410 -0.550 -0.410 -0.630 -0.410 -0.760 -0.410 -0.950
120 140 -0.460 -0.620 -0.460 -0.710 -0.460 -0.860 -0.460 -1.090
140 160 -0.520 -0.680 -0.520 -0.770 -0.520 -0.920 -0.520 -1.150
160 180 -0.580 -0.740 -0.580 -0.830 -0.580 -0.980 -0.580 -1.210
180 200 -0.660 -0.845 -0.660 -0.950 -0.660 -1.120 -0.660 -1.380
200 225 -0.740 -0.925 -0.740 -1.030 -0.740 -1.200 -0.740 -1.460
225 250 -0.820 -1.005 -0.820 -1.110 -0.820 -1.280 -0.820 -1.540
250 280 -0.920 -1.130 -0.920 -1.240 -0.920 -1.440 -0.920 -1.730
280 315 -1.050 -1.260 -1.050 -1.370 -1.050 -1.570 -1.050 -1.860
315 355 -1.200 -1.430 -1.200 -1.560 -1.200 -1.770 -1.200 -2.090
355 400 -1.350 -1.580 -1.350 -1.7110 -1.350 -1.920 -1.350 -2.240
Diameters mm Deviations mm Deviations mm
cl1 c12 c13 ell el2 el3
> = Max. Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. Min.
— 3 -0.060 -0.120 -0.060 -0.160 -0.060 -0.200 -0.014 -0.074 -0.014 -0.114 -0.014 -0.154
3 6 -0.070 -0.145 -0.070 -0.190 -0.070 -0.250 -0.020 -0.095 -0.020 -0.140 -0.020 -0.200
6 10 -0.080 -0.170 -0.080 -0.230 -0.080 -0.300 -0.025 -0.115 -0.025 -0.175 -0.025 -0.245
10 18 -0.095 -0.205 -0.095 -0.275 -0.095 -0.365 -0.032 -0.142 -0.032 -0.212 -0.032 -0.302
18 30 -0.110 -0.240 -0.110 -0.320 -0.110 -0.440 -0.040 -0.170 -0.040 -0.250 -0.040 -0.370
30 40 -0.120 -0.280 -0.120 -0.370 -0.120 -0.510 -0.050 -0.210 -0.050 -0.300 -0.050 -0.440
40 50 -0.130 -0.290 -0.130 -0.380 -0.130 -0.520 -0.050 -0.210 -0.050 -0.300 -0.050 -0.440
50 65 -0.140 -0.330 -0.140 -0.440 -0.140 -0.600 -0.060 -0.250 -0.060 -0.360 -0.060 -0.520
65 80 -0.150 -0.340 -0.150 -0.450 -0.150 -0.610 -0.060 -0.250 -0.060 -0.360 -0.060 -0.520
80 100 -0.170 -0.390 -0.170 -0.520 -0.170 -0.710 -0.072 -0.292 -0.072 -0.422 -0.072 -0.612
100 120 -0.180 -0.400 -0.180 -0.530 -0.180 -0.720 -0.072 -0.292 -0.072 -0.422 -0.072 -0.612
120 140 -0.200 -0.450 -0.200 -0.600 -0.200 -0.830 -0.085 -0.335 -0.085 -0.485 -0.085 -0.715
140 160 -0.210 -0.460 -0.210 -0.610 -0.210 -0.840 -0.085 -0.335 -0.085 -0.485 -0.085 -0.715
160 180 -0.230 -0.480 -0.230 -0.630 -0.230 -0.860 -0.085 -0.335 -0.085 -0.485 -0.085 -0.7115
180 200 -0.240 -0.530 -0.240 -0.700 -0.240 -0.960 -0.100 -0.390 -0.100 -0.560 -0.100 -0.820
200 225 -0.260 -0.550 -0.260 -0.720 -0.260 -0.980 -0.100 -0.390 -0.100 -0.560 -0.100 -0.820
225 250 -0.280 -0.570 -0.280 -0.740 -0.280 -1.000 -0.100 -0.390 -0.100 -0.560 -0.100 -0.820
250 280 -0.300 -0.620 -0.300 -0.820 -0.300 -1.110 -0.110 -0.430 -0.110 -0.630 -0.110 -0.920
280 315 -0.330 -0.650 -0.330 -0.850 -0.330 -1.140 -0.110 -0.430 -0.110 -0.630 -0.110 -0.920
315 355 -0.360 -0.720 -0.360 -0.930 -0.360 -1.250 -0.125 -0.485 -0.125 -0.695 -0.125 -1.015
355 400 -0.400 -0.760 -0.400 -0.970 -0.400 -1.290 -0.125 -0.485 -0.125 -0.695 -0.125 -1.015
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Diameters mm

Deviations mm

IS0 Tolerances for Shafts — Metric

Deviations mm

ENGINEERING

5 6 1 g5 g6 g7
> = Max Min. Max. Min. Max Min. Max. Min. Max. Min. Max. Min.
— 3 -0.006 -0.010 -0.006 -0.012 -0.006 -0.016 -0.002 -0.006 -0.002 -0.008 -0.002 -0.012
3 6 -0.010 -0.015 -0.010 -0.018 -0.010 -0.022 -0.004 -0.009 -0.004 -0.012 -0.004 -0.016
6 10 -0.013 -0.019 -0.013 -0.022 -0.013 -0.028 -0.005 -0.01 -0.005 -0.014 -0.005 -0.020
10 18 -0.016 -0.024 -0.016 -0.027 -0.016 -0.034 -0.006 -0.014 -0.006 -0.017 -0.006 -0.024
18 30 -0.020 -0.029 -0.020 -0.033 -0.020 -0.041 -0.007 -0.016 -0.007 -0.020 -0.007 -0.028
30 50 -0.025 -0.036 -0.025 -0.041 -0.025 -0.050 -0.009 -0.020 -0.009 -0.025 -0.009 -0.034
50 80 -0.030 -0.043 -0.030 -0.049 -0.030 -0.060 -0.010 -0.023 -0.010 -0.029 -0.010 -0.040
80 120 -0.036 -0.051 -0.036 -0.058 -0.036 -0.07 -0.012 -0.027 -0.012 -0.034 -0.012 -0.047
120 180 -0.043 -0.061 -0.043 -0.068 -0.043 -0.083 -0.014 -0.032 -0.014 -0.039 -0.014 -0.054
180 250 -0.050 -0.070 -0.050 -0.079 -0.050 -0.096 -0.015 -0.035 -0.015 -0.044 -0.015 -0.061
250 315 -0.056 -0.079 -0.056 -0.088 -0.056 -0.108 -0.017 -0.040 -0.017 -0.049 -0.017 -0.069
315 400 -0.062 -0.087 -0.062 -0.098 -0.062 -0.119 -0.018 -0.043 -0.018 -0.054 -0.018 -0.075
Diameters mm Deviations mm
h4 h5 h6 h7 h8
> = Max. Min. Max Min. Max. Min. Max. Min. Max Min.
— 3 0.000 -0.003 0.000 -0.004 0.000 -0.006 0.000 -0.010 0.000 -0.014
3 6 0.000 -0.004 0.000 -0.005 0.000 -0.008 0.000 -0.012 0.000 -0.018
6 10 0.000 -0.004 0.000 -0.006 0.000 -0.009 0.000 -0.015 0.000 -0.022
10 18 0.000 -0.005 0.000 -0.008 0.000 -0.011 0.000 -0.018 0.000 -0.027
18 30 0.000 -0.006 0.000 -0.009 0.000 -0.013 0.000 -0.021 0.000 -0.033
30 50 0.000 -0.007 0.000 -0.011 0.000 -0.016 0.000 -0.025 0.000 -0.039
50 80 0.000 -0.008 0.000 -0.013 0.000 -0.019 0.000 -0.030 0.000 -0.046
80 120 0.000 -0.010 0.000 -0.015 0.000 -0.022 0.000 -0.035 0.000 -0.054
120 180 0.000 -0.012 0.000 -0.018 0.000 -0.025 0.000 -0.040 0.000 -0.063
180 250 0.000 -0.014 0.000 -0.020 0.000 -0.029 0.000 -0.046 0.000 -0.072
250 315 0.000 -0.016 0.000 -0.023 0.000 -0.032 0.000 -0.052 0.000 -0.081
315 400 0.000 -0.018 0.000 -0.025 0.000 -0.036 0.000 -0.057 0.000 -0.089
Diameters mm Deviations mm
h9 h10 h11 h12 h13
> = Max. Min. Max Min. Max. Min. Max. Min. Max Min.
— 3 0.000 -0.025 0.000 -0.040 0.000 -0.060 0.000 -0.100 0.000 -0.140
3 6 0.000 -0.030 0.000 -0.048 0.000 -0.075 0.000 -0.120 0.000 -0.180
6 10 0.000 -0.036 0.000 -0.058 0.000 -0.090 0.000 -0.150 0.000 -0.220
10 18 0.000 -0.043 0.000 -0.070 0.000 -0.110 0.000 -0.180 0.000 -0.270
18 30 0.000 -0.052 0.000 -0.084 0.000 -0.130 0.000 -0.210 0.000 -0.330
30 50 0.000 -0.062 0.000 -0.100 0.000 -0.160 0.000 -0.250 0.000 -0.390
50 80 0.000 -0.074 0.000 -0.120 0.000 -0.190 0.000 -0.300 0.000 -0.460
80 120 0.000 -0.087 0.000 -0.140 0.000 -0.220 0.000 -0.350 0.000 -0.540
120 180 0.000 -0.100 0.000 -0.160 0.000 -0.250 0.000 -0.400 0.000 -0.630
180 250 0.000 -0.115 0.000 -0.185 0.000 -0.290 0.000 -0.460 0.000 -0.720
250 315 0.000 -0.130 0.000 -0.210 0.000 -0.320 0.000 -0.520 0.000 -0.810
315 400 0.000 -0.140 0.000 -0.230 0.000 -0.360 0.000 -0.570 0.000 -0.890
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ENGINEERING

IS0 Tolerances for Shafts — Metric

Diameter mm Deviations mm Deviations mm
5 i6 i7 k5 k6 k7
> = Max Min. Max. Min. Max Min. Max Min. Max. Min. Max Min.
— B 0.002 -0.002 0.004 -0.002 0.006 -0.004 0.004 0.000 0.006 0.000 0.010 0.000
3 6 0.003 -0.002 0.006 -0.002 0.008 -0.004 0.006 0.001 0.009 0.001 0.013 0.001
6 10 0.004 -0.002 0.007 -0.002 0.010 -0.005 0.007 0.001 0.010 0.001 0.016 0.001
10 18 0.005 -0.003 0.008 -0.003 0.012 -0.006 0.009 0.001 0.012 0.001 0.019 0.001
18 30 0.005 -0.004 0.009 -0.004 0.013 -0.008 0.011 0.002 0.015 0.002 0.023 0.002
30 50 0.006 -0.005 0.011 -0.005 0.015 -0.010 0.013 0.002 0.018 0.002 0.027 0.002
50 80 0.006 -0.007 0.012 -0.007 0.018 -0.012 0.015 0.002 0.021 0.002 0.032 0.002
80 120 0.006 -0.009 0.013 -0.009 0.020 -0.015 0.018 0.003 0.025 0.003 0.038 0.003
120 180 0.007 -0.01 0.014 -0.011 0.022 -0.018 0.021 0.003 0.028 0.003 0.043 0.003
180 250 0.007 -0.013 0.016 -0.013 0.025 -0.021 0.024 0.004 0.033 0.004 0.050 0.004
250 315 0.007 -0.016 0.016 -0.016 0.026 -0.026 0.027 0.004 0.036 0.004 0.056 0.004
315 400 0.007 -0.018 0.018 -0.018 0.029 -0.028 0.029 0.004 0.040 0.004 0.061 0.004
Diameter mm Deviations mm Deviations mm
m5 m6 m7 n5 n6 n7
> < Max Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. Min.
— 3 0.006 0.002 0.008 0.002 0.012 0.002 0.008 0.004 0.010 0.004 0.014 0.004
3 6 0.009 0.004 0.012 0.004 0.016 0.004 0.013 0.008 0.016 0.008 0.020 0.008
6 10 0.012 0.006 0.015 0.006 0.021 0.006 0.016 0.010 0.019 0.010 0.025 0.010
10 18 0.015 0.007 0.018 0.007 0.025 0.007 0.020 0.012 0.023 0.012 0.030 0.012
18 30 0.017 0.008 0.021 0.008 0.029 0.008 0.024 0.015 0.028 0.015 0.036 0.015
30 50 0.020 0.009 0.025 0.009 0.034 0.009 0.028 0.017 0.033 0.017 0.042 0.017
50 80 0.024 0.011 0.030 0.011 0.041 0.011 0.033 0.020 0.039 0.020 0.050 0.020
80 120 0.028 0.013 0.035 0.013 0.048 0.013 0.038 0.023 0.045 0.023 0.058 0.023
120 180 0.033 0.015 0.040 0.015 0.055 0.015 0.045 0.027 0.052 0.027 0.067 0.027
180 250 0.037 0.017 0.046 0.017 0.063 0.017 0.051 0.031 0.060 0.031 0.077 0.031
250 315 0.043 0.020 0.052 0.020 0.072 0.020 0.057 0.034 0.066 0.034 0.086 0.034
315 400 0.046 0.021 0.057 0.021 0.078 0.021 0.062 0.037 0.073 0.037 0.094 0.037
Diameter mm Deviations mm
p6 r6 r7
> = Max Min. Max. Min. Max Min.
80 100 0.059 0.037 - - - -
100 120 0.059 0.037 - - - -
120 140 0.068 0.043 0.090 0.065 - -
140 160 0.068 0.043 0.090 0.065 - -
160 180 0.068 0.043 0.090 0.065 - -
180 200 0.079 0.050 0.106 0.077 - -
200 225 0.079 0.050 0.109 0.080 0.126 0.080
225 250 0.079 0.050 0.113 0.084 0.130 0.084
250 280 0.088 0.056 0.126 0.094 0.146 0.094
280 315 0.088 0.056 0.130 0.098 0.150 0.098
315 355 0.098 0.062 0.144 0.108 0.165 0.108
355 400 0.098 0.062 0.150 0.114 017 0.114
400 450 0.108 0.068 0.166 0.126 0.189 0.126
450 500 0.108 0.068 0.172 0.132 0.195 0.132
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IS0 Tolerances for Holes — In.

ENGINEERING

Diameter in. Deviations in. Deviations in.
B10 B11 B12 C9 C10 (W]
> = Max. Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. Min.
0.1181 0.2362 +0.0074 +0.0055 +0.0085 +0.0055 +0.0102 +0.0055 +0.0039 +0.0028 +0.0046 +0.0028 +0.0057 +0.0028
0.2362 0.3937 +0.0082 +0.0059 +0.0094 +0.0059 +0.0118 +0.0059 +0.0046 +0.0031 +0.0054 +0.0031 +0.0067 +0.0031
0.3937 0.7087 +0.0087 +0.0059 +0.0102 +0.0059 +0.0130 +0.0059 +0.0054 +0.0037 +0.0065 +0.0037 +0.0081 +0.0037
0.7087 1.181 +0.0096 +0.0063 +0.0114 +0.0063 +0.0146 +0.0063 +0.0064 +0.0043 +0.0076 +0.0043 +0.0094 +0.0043
1.181 1.5748 +0.0106 +0.0067 +0.0130 +0.0067 +0.0165 +0.0067 +0.0072 +0.0047 +0.0087 +0.0047 +0.0110 +0.0047
1.5748 1.9685 +0.0110 +0.0071 +0.0134 +0.0071 +0.0169 +0.0071 +0.0076 +0.0051 +0.0091 +0.0051 +0.0114 +0.0051
1.9685 2.5591 +0.0122 +0.0075 +0.0150 +0.0075 +0.0193 +0.0075 +0.0084 +0.0055 +0.0102 +0.0055 +0.0120 +0.0055
2.5591 3.1496 +0.0126 +0.0079 +0.0154 +0.0079 +0.0197 +0.0079 +0.0088 +0.0059 +0.0106 +0.0059 +0.0134 +0.0059
3.1496 3.9370 +0.0142 +0.0087 +0.0173 +0.0087 +0.0224 +0.0087 +0.0101 +0.0067 +0.0122 +0.0067 +0.0154 +0.0067
3.9370 47244 +0.0150 +0.0094 +0.0181 +0.0094 +0.0232 +0.0094 +0.0105 +0.0071 +0.0126 +0.0071 +0.0157 +0.0071
47244 55118 +0.0165 +0.0102 +0.0201 +0.0102 +0.0260 +0.0102 +0.0118 +0.0079 +0.0142 +0.0079 +0.0177 +0.0079
55118 6.2992 +0.0173 +0.0110 +0.0209 +0.0110 +0.0268 +0.0110 +0.0122 +0.0083 +0.0146 +0.0083 +0.0181 +0.0083
6.2992 7.0866 +0.0185 +0.0122 +0.0220 +0.0122 +0.0280 +0.0122 +0.0130 +0.0091 +0.0154 +0.0091 +0.0189 +0.0091
7.0866 7.8740 +0.0207 +0.0134 +0.0248 +0.0134 +0.0315 +0.0134 +0.0140 +0.0094 +0.0167 +0.0094 +0.0209 +0.0094
7.8740 8.8583 +0.0222 +0.0150 +0.0264 +0.0150 +0.0331 +0.0150 +0.0148 +0.0102 +0.0175 +0.0102 +0.0217 +0.0102
8.8583 9.8425 +0.0238 +0.0165 +0.0280 +0.0165 +0.0346 +0.0165 +0.0156 +0.0110 +0.0183 +0.0110 +0.0224 +0.0110
9.8425 11.0236 +0.0272 +0.0189 +0.0315 +0.0189 +0.03%4 +0.0189 +0.0169 +0.0118 +0.0201 +0.0118 +0.0244 +0.0118
11.0236 12.4016 +0.0295 +0.0213 +0.0339 +0.0213 +0.0417 +0.0213 +0.0181 +0.0130 +0.0213 +0.0130 +0.0256 +0.0130
12.4016 13.9764 +0.0327 +0.0236 +0.0378 +0.0236 +0.0461 +0.0236 +0.0197 +0.0142 +0.0232 +0.0142 +0.0283 +0.0142
13.9764 15.7480 +0.0358 +0.0268 +0.0409 +0.0268 +0.0492 +0.0268 +0.0213 +0.0157 +0.0248 +0.0157 +0.0299 +0.0157
15.7480 17.7165 +0.0398 +0.0299 +0.0457 +0.0299 +0.0547 +0.0299 +0.0234 +0.0173 +0.0272 +0.0173 +0.0331 +0.0173
17.71654 19.6850 +0.0429 +0.0331 +0.0488 +0.0331 +0.0579 +0.0331 +0.0250 +0.0189 +0.0287 +0.0189 +0.0346 +0.0189
Diameter in. Deviations in.
E9 E10 EN E12 E13
> = Max. Min. Max. Min. Max. Min. Max. Min. Max. Min.
0.1181 0.2362 +0.0020 +0.0008 +0.0027 +0.0008 +0.0037 +0.0008 +0.0055 +0.0008 +0.0079 +0.0008
0.2362 0.3937 +0.0024 +0.0010 +0.0033 +0.0010 +0.0045 +0.0010 +0.0069 +0.0010 +0.0096 +0.0010
0.3937 0.7087 +0.0030 +0.0013 +0.0040 +0.0013 +0.0056 +0.0013 +0.0083 +0.0013 +0.0119 +0.0013
0.7087 1.1811 +0.0036 +0.0016 +0.0049 +0.0016 +0.0067 +0.0016 +0.0098 +0.0016 +0.0146 +0.0016
1.1811 1.9685 +0.0044 +0.0020 +0.0059 +0.0020 +0.0083 +0.0020 +0.0118 +0.0020 +0.0173 +0.0020
1.9685 3.1496 +0.0053 +0.0024 +0.0071 +0.0024 +0.0098 +0.0024 +0.0142 +0.0024 +0.0205 +0.0024
3.1496 4.7244 +0.0063 +0.0028 +0.0083 +0.0028 +0.0115 +0.0028 +0.0166 +0.0028 +0.0241 +0.0028
4.7244 7.0866 +0.0073 +0.0033 +0.0096 +0.0033 +0.0132 +0.0033 +0.0191 +0.0033 +0.0281 +0.0033
7.0866 9.8425 +0.0085 +0.0039 +0.0112 +0.0039 +0.0154 +0.0039 +0.0220 +0.0039 +0.0323 +0.0039
9.8425 12.4016 +0.0094 +0.0043 +0.0126 +0.0043 +0.0169 +0.0043 +0.0248 +0.0043 +0.0362 +0.0043
12.4016 15.7480 +0.0104 +0.0049 +0.0140 +0.0049 +0.0191 +0.0049 +0.0274 +0.0049 +0.0400 +0.0049
15.7480 19.6850 +0.0114 +0.0053 +0.0152 +0.0053 +0.021 +0.0053 +0.0301 +0.0053 +0.0435 +0.0053
Diameter in. Deviations in.
F5 F6 F7 F8
> Max. Min. Max. Min. Max. Min. Max. Min.
0.1181 0.2362 +0.0006 +0.0004 +0.0007 +0.0004 +0.0009 +0.0004 +0.0011 +0.0004
0.2362 0.3937 +0.0007 +0.0005 +0.0009 +0.0005 +0.0011 +0.0005 +0.0014 +0.0005
0.3937 0.7087 +0.0009 +0.0006 +0.0011 +0.0006 +0.0013 +0.0006 +0.0017 +0.0006
0.7087 1.1811 +0.0011 +0.0008 +0.0013 +0.0008 +0.0016 +0.0008 +0.0021 +0.0008
1.1811 1.9685 +0.0014 +0.0010 +0.0016 +0.0010 +0.0020 +0.0010 +0.0025 +0.0010
1.9685 3.1496 +0.0017 +0.0012 +0.0019 +0.0012 +0.0024 +0.0012 +0.0030 +0.0012
3.1496 47244 +0.0020 +0.0014 +0.0023 +0.0014 +0.0028 +0.0014 +0.0035 +0.0014
47244 7.0866 +0.0024 +0.0017 +0.0027 +0.0017 +0.0033 +0.0017 +0.0042 +0.0017
7.0866 9.8425 +0.0028 +0.0020 +0.0031 +0.0020 +0.0038 +0.0020 +0.0048 +0.0020
9.8425 12.4016 +0.0031 +0.0022 +0.0035 +0.0022 +0.0043 +0.0022 +0.0054 +0.0022
12.4016 15.7480 +0.0034 +0.0024 +0.0039 +0.0024 +0.0047 +0.0024 +0.0059 +0.0024
15.7480 19.6850 +0.0037 +0.0027 +0.0043 +0.0027 +0.0052 +0.0027 +0.0065 +0.0027
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ENGINEERING

1S0 Tolerances for Holes — In.

Diameter in. Deviations in.
G5 G6 G7
> = Max. Min. Max. Min. Max. Min.
0.1181 0.2362 +0.0004 +0.0002 +0.0005 +0.0002 +0.0006 +0.0002
0.2362 0.3937 +0.0004 +0.0002 +0.0006 +0.0002 +0.0008 +0.0002
0.3937 0.7087 +0.0006 +0.0002 +0.0007 +0.0002 +0.0009 +0.0002
0.7087 1.1811 +0.0006 +0.0003 +0.0008 +0.0003 +0.0011 +0.0003
1.1811 1.9685 +0.0008 +0.0004 +0.0010 +0.0004 +0.0013 +0.0004
1.9685 3.1496 +0.0009 +0.0004 +0.0011 +0.0004 +0.0016 +0.0004
3.1496 47244 +0.0011 +0.0005 +0.0013 +0.0005 +0.0019 +0.0005
4.7244 7.0866 +0.0013 +0.0006 +0.0015 +0.0006 +0.0021 +0.0006
7.0866 9.8425 +0.0014 +0.0006 +0.0017 +0.0006 +0.0024 +0.0006
9.8425 12.4016 +0.0016 +0.0007 +0.0019 +0.0007 +0.0027 +0.0007
12.4016 15.7480 +0.0017 +0.0007 +0.0021 +0.0007 +0.0030 +0.0007
15.7480 19.6850 +0.0019 +0.0008 +0.0024 +0.0008 +0.0033 +0.0008
Diameter in. Deviations in.
H4 H5 H6 H7 H8
> = Max. Min. Max. Min. Max. Min. Max. Min. Max. Min.
0.1181 0.2362 +0.0002 0 +0.0002 0 +0.0003 0 +0.0005 0 +0.0007 0
0.2362 0.3937 +0.0002 0 +0.0002 0 +0.0004 0 +0.0006 0 +0.0009 0
0.3937 0.7087 +0.0002 0 +0.0003 0 +0.0004 0 +0.0007 0 +0.0011 0
0.7087 1.1811 +0.0002 0 +0.0004 0 +0.0005 0 +0.0008 0 +0.0013 0
1.1811 1.9685 +0.0003 0 +0.0004 0 +0.0006 0 +0.0010 0 +0.0015 0
1.9685 3.1496 +0.0003 0 +0.0005 0 +0.0007 0 +0.0012 0 +0.0018 0
3.1496 47244 +0.0004 0 +0.0006 0 +0.0009 0 +0.0014 0 +0.0021 0
4.7244 7.0866 +0.0005 0 +0.0007 0 +0.0010 0 +0.0016 0 +0.0025 0
7.0866 9.8425 +0.0006 0 +0.0008 0 +0.0011 0 +0.0018 0 +0.0028 0
9.8425 12.4016 +0.0006 0 +0.0009 0 +0.0013 0 +0.0020 0 +0.0032 0
12.4016 15.7480 +0.0007 0 +0.0010 0 +0.0014 0 +0.0022 0 +0.0035 0
15.7480 19.6850 +0.0008 0 +0.0011 0 +0.0016 0 +0.0025 0 +0.0038 0
Diameter in. Deviations in.
H9 H10 H11 H12
> = Max. Min. Max. Min. Max. Min. Max. Min.
0.1181 0.2362 +0.0012 0 +0.0019 0 +0.0030 0 +0.0047 0
0.2362 0.3937 +0.0014 0 +0.0023 0 +0.0035 0 +0.0059 0
0.3937 0.7087 +0.0017 0 +0.0028 0 +0.0043 0 +0.0071 0
0.7087 1.1811 +0.0020 0 +0.0033 0 +0.0051 0 +0.0083 0
1.1811 1.9685 +0.0024 0 +0.0039 0 +0.0063 0 +0.0098 0
1.9685 3.1496 +0.0029 0 +0.0047 0 +0.0075 0 +0.0118 0
3.1496 4.7244 +0.0034 0 +0.0055 0 +0.0087 0 +0.0138 0
4.7244 7.0866 +0.0039 0 +0.0063 0 +0.0098 0 +0.0157 0
7.0866 9.8425 +0.0045 0 +0.0073 0 +0.0114 0 +0.0181 0
9.8425 12.4016 +0.0051 0 +0.0083 0 +0.0126 0 +0.0205 0
12.4016 15.7480 +0.0055 0 +0.0091 0 +0.0142 0 +0.0224 0
15.7480 19.6850 +0.0061 0 +0.0098 0 +0.0157 0 +0.0248 0
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ENGINEERING

1S0 Tolerances for Holes — In.

Diameter in. Deviations in. Deviations in.
J6 J7 J8 K6 K7 K8
> = Max. Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. Min.
0.1181 0.2362 +0.00020 -0.00012 +0.00024 -0.00024 +0.00039 -0.00031 +0.00008 -0.00024 +0.00012 -0.00035 +0.00020 -0.00051
0.2362 0.3937 +0.00020 -0.00016 +0.00031 -0.00028 +0.00047 -0.00039 +0.00008 -0.00028 +0.00020 -0.00039 +0.00024 -0.00063
0.3937 0.7087 +0.00024 -0.00020 +0.00039 -0.00031 +0.00059 -0.00047 +0.00008 -0.00035 +0.00024 -0.00047 +0.00031 -0.00075
0.7087 1.1811 +0.00031 -0.00020 +0.00047 -0.00035 +0.00079 -0.00051 +0.00008 -0.00043 +0.00024 -0.00059 +0.00039 -0.00091
1181 1.9685 +0.00039 -0.00024 +0.00055 -0.00043 +0.00094 -0.00059 +0.00012 -0.00051 +0.00028 -0.00071 +0.00047 -0.00106
1.9685 3.1496 +0.00051 -0.00024 +0.00071 -0.00047 +0.00110 -0.00071 +0.00016 -0.00059 +0.00035 -0.00083 +0.00055 -0.00126
3.1496 4.7244 +0.00063 -0.00024 +0.00087 -0.00051 +0.00134 -0.00079 +0.00016 -0.00071 +0.00039 -0.00098 +0.00063 -0.00150
4.7244 7.0866 +0.00071 -0.00028 +0.00102 -0.00055 +0.00161 -0.00087 +0.00016 -0.00083 +0.00047 -0.00110 +0.00079 -0.00169
7.0866 9.8425 +0.00087 -0.00028 +0.00118 -0.00063 +0.00185 -0.00098 +0.00020 -0.00094 +0.00051 -0.00130 +0.00087 -0.00197
9.8425 12.4016 +0.00098 -0.00028 +0.00142 -0.00063 +0.00217 -0.00102 +0.00020 -0.00106 +0.00063 -0.00142 +0.00098 -0.00220
12.4016 15.7480 +0.00114 -0.00028 +0.00154 -0.00071 +0.00236 -0.00114 +0.00028 -0.00114 +0.00067 -0.00157 +0.00110 -0.00240
15.7480 19.6850 +0.00130 -0.00028 +0.00169 -0.00079 +0.00259 -0.00122 +0.00031 -0.00126 +0.00071 -0.00177 +0.00114 -0.00268
Diameter in. Deviations in. Deviations in.
M5 M6 M7 N6 N7 N8
> = Max. Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. Min.
0.1181 0.2362 -0.00012 -0.00031 -0.00004 -0.00035 0 -0.00047 -0.0002 -0.0005 -0.0002 -0.0006 -0.0001 -0.0008
0.2362 0.3937 -0.00016 -0.00039 -0.00012 -0.00047 0 -0.00059 -0.0003 -0.0006 -0.0002 -0.0007 -0.0001 -0.0010
0.3937 0.7087 -0.00016 -0.00047 -0.00016 -0.00059 0 -0.00071 -0.0004 -0.0008 -0.0002 -0.0009 -0.0001 -0.0012
0.7087 1.1811 -0.00020 -0.00055 -0.00016 -0.00067 0 -0.00083 -0.0004 -0.0009 -0.0003 -0.0011 -0.0001 -0.0014
1.181 1.9685 -0.00020 -0.00063 -0.00016 -0.00079 0 -0.00098 -0.0005 -0.0011 -0.0003 -0.0013 -0.0001 -0.0017
1.9685 3.1496 -0.00024 -0.00075 -0.00020 -0.00094 0 -0.00118 -0.0006 -0.0013 -0.0004 -0.0015 -0.0002 -0.0020
3.1496 4.7244 -0.00031 -0.00091 -0.00024 -0.00110 0 -0.00138 -0.0006 -0.0015 -0.0004 -0.0018 -0.0002 -0.0023
4.7244 7.0866 -0.00035 -0.00106 -0.00031 -0.00130 0 -0.00157 -0.0008 -0.0018 -0.0005 -0.0020 -0.0002 -0.0026
7.0866 9.8425 -0.00043 -0.00122 -0.00031 -0.00146 0 -0.00181 -0.0009 -0.0020 -0.0006 -0.0024 -0.0002 -0.0030
9.8425 12.4016 -0.00051 -0.00142 -0.00035 -0.00161 0 -0.00205 -0.0000 -0.0022 -0.0006 -0.0026 -0.0002 -0.0034
12.4016 15.7480 -0.00055 -0.00154 -0.00039 -0.00181 0 -0.00224 -0.0010 -0.0024 -0.0006 -0.0029 -0.0002 -0.0037
15.7480 19.6850 -0.00063 -0.00169 -0.00039 -0.00197 0 -0.00248 -0.0011 -0.0026 -0.0007 -0.0031 -0.0002 -0.0041
Diameter in. Deviations in. Deviations in.
P6 P7 R6 R7 R8
> = Max. Min. Max. Min. Max. Min. Max. Min. Max. Min.

0.1181 0.2362 -0.0004 -0.0007 -0.0003 -0.0008 -0.0005 -0.0008 -0.0004 -0.0009 -0.0006 -0.0013

0.2362 0.3937 -0.0005 -0.0008 -0.0004 -0.0009 -0.0006 -0.0010 -0.0005 -0.0011 -0.0007 -0.0016

0.3937 0.7087 -0.0006 -0.0010 -0.0004 -0.0011 -0.0008 -0.0012 -0.0006 -0.0013 -0.0009 -0.0020

0.7087 1.1811 -0.0007 -0.0012 -0.0006 -0.0014 -0.0009 -0.0015 -0.0008 -0.0016 -0.0011 -0.0024

1.1811 1.9685 -0.0008 -0.0015 -0.0007 -0.0017 -0.0011 -0.0018 -0.0010 -0.0020 -0.0013 -0.0029

1.9685 2.5591 -0.0010 -0.0018 -0.0008 -0.0020 -0.0014 -0.0021 -0.0012 -0.0024 -0.0016 -0.0034

2.5591 3.1496 -0.0010 -0.0018 -0.0008 -0.0020 -0.0015 -0.0022 -0.0013 -0.0024 -0.0017 -0.0035

3.1496 3.9370 -0.0012 -0.0020 -0.0009 -0.0023 -0.0017 -0.0026 -0.0015 -0.0029 -0.0020 -0.0041

3.9370 4.7244 -0.0012 -0.0020 -0.0009 -0.0023 -0.0019 -0.0027 -0.0016 -0.0030 -0.0021 -0.0043

4.7244 55118 -0.0014 -0.0024 -0.0011 -0.0027 -0.0022 -0.0032 -0.0019 -0.0035 -0.0025 -0.0050

55118 6.2992 -0.0014 -0.0024 -0.0011 -0.0027 -0.0023 -0.0033 -0.0020 -0.0035 -0.0026 -0.0050

6.2992 7.0866 -0.0014 -0.0024 -0.0011 -0.0027 0.0024 -0.0034 -0.0021 -0.0037 -0.0027 -0.0052

7.0866 7.8740 -0.0016 -0.0028 -0.0013 -0.0031 -0.0027 -0.0038 -0.0024 -0.0042 -0.0030 -0.0059

7.8740 8.8583 -0.0016 -0.0028 -0.0013 -0.0031 0.0028 -0.0039 -0.0025 -0.0043 -0.0031 -0.0060

8.8583 9.8425 -0.0016 -0.0028 -0.0013 -0.0031 -0.0030 -0.0041 -0.0026 -0.0044 -0.0033 -0.0061

9.8425 11.0236 -0.0019 -0.0031 -0.0014 -0.0035 -0.0033 -0.0046 -0.0029 -0.0050 -0.0037 -0.0069

11.0236 12.4016 -0.0019 -0.0031 -0.0014 -0.0035 -0.0035 -0.0048 -0.0031 -0.0051 -0.0039 -0.0070

12.4016 13.9764 -0.0020 -0.0034 -0.0016 -0.0039 -0.0038 -0.0052 -0.0034 -0.0057 -0.0043 -0.0078

13.9764 15.7480 -0.0020 -0.0034 -0.0016 -0.0039 -0.0041 -0.0055 -0.0037 -0.0059 -0.0045 -0.0080

15.7480 17.7165 -0.0022 -0.0037 -0.0018 -0.0043 -0.0044 -0.0060 -0.0041 -0.0065 -0.0050 -0.0088

17.7165 19.6850 -0.0022 -0.0037 -0.0018 -0.0043 -0.0047 -0.0063 -0.0043 -0.0068 -0.0052 -0.0090

NEEDLE ROLLER BEARINGS A-21



ENGINEERING

IS0 Tolerances for Holes — In.

Diameter in. Deviations in.
al0 all al2 al3

> =< Max. Min. Max. Min. Max. Min. Max. Min.

- 0.1181 -0.0106 -0.0122 -0.0106 -0.0130 -0.0106 -0.0146 -0.0106 -0.0161
0.1181 0.2362 -0.0106 -0.0125 -0.0106 -0.0136 -0.0106 -0.0154 -0.0106 -0.0177
0.2362 0.3937 -0.0110 -0.0133 -0.0110 -0.0146 -0.0110 -0.0169 -0.0110 -0.0197
0.3937 0.7087 -0.0114 -0.0142 -0.0114 -0.0157 -0.0114 -0.0185 -0.0114 -0.0220
0.7087 1.1811 -0.0118 -0.0151 -0.0118 -0.0169 -0.0118 -0.0201 -0.0118 -0.0248
1.1811 1.5748 -0.0122 -0.0161 -0.0122 -0.0185 -0.0122 -0.0220 -0.0122 -0.0276
1.5748 1.9685 -0.0126 -0.0165 -0.0126 -0.0189 -0.0126 -0.0224 -0.0126 -0.0280
1.9685 2.5591 -0.0134 -0.0181 -0.0134 -0.0209 -0.0134 -0.0252 -0.0134 -0.0315
2.5591 3.1496 -0.0142 -0.0189 -0.0142 -0.0217 -0.0142 -0.0260 -0.0142 -0.0323
3.1496 3.9370 -0.0150 -0.0205 -0.0150 -0.0236 -0.0150 -0.0287 -0.0150 -0.0362
3.9370 47244 -0.0161 -0.0217 -0.0161 -0.0248 -0.0161 -0.0299 -0.0161 -0.0374
4.7244 55118 -0.0181 -0.0244 -0.0181 -0.0280 -0.0181 -0.0339 -0.0181 -0.0429
55118 6.2992 -0.0205 -0.0268 -0.0205 -0.0303 -0.0205 -0.0362 -0.0205 -0.0453
6.2992 7.0866 -0.0228 -0.0291 -0.0228 -0.0327 -0.0228 -0.0386 -0.0228 -0.0476
7.0866 7.8740 -0.0260 -0.0333 -0.0260 -0.0374 -0.0260 -0.0441 -0.0260 -0.0543
7.8740 8.8583 -0.0291 -0.0364 -0.0291 -0.0406 -0.0291 -0.0472 -0.0291 -0.0575
8.8583 9.8425 -0.0323 -0.0396 -0.0323 -0.0437 -0.0323 -0.0504 -0.0323 -0.0606
9.8425 11.0236 -0.0362 -0.0445 -0.0362 -0.0488 -0.0362 -0.0567 -0.0362 -0.0681
11.0236 12.4016 -0.0413 -0.0496 -0.0413 -0.0539 -0.0413 -0.0618 -0.0413 -0.0732
12.4016 13.9764 -0.0472 -0.0563 -0.0472 -0.0614 -0.0472 -0.0697 -0.0472 -0.0823
13.9764 15.7480 -0.0531 -0.0622 -0.0531 -0.0673 -0.0531 -0.0756 -0.0531 -0.0882

Diameter in. Deviations in. Deviations in.
¢l c12 c13 ell el2 el3
> = Max. Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. Min.

— 0.1181 -0.0024 -0.0047 -0.0024 -0.0063 -0.0024 -0.0079 -0.0006 -0.0029 -0.0006 -0.0045 -0.0006 -0.0061
0.1181 0.2362 -0.0028 -0.0057 -0.0028 -0.0075 -0.0028 -0.0098 -0.0008 -0.0037 -0.0008 -0.0055 -0.0008 -0.0079
0.2362 0.3937 -0.0031 -0.0067 -0.0031 -0.0091 -0.0031 -0.0118 -0.0010 -0.0045 -0.0010 -0.0069 -0.0010 -0.0096
0.3937 0.7087 -0.0037 -0.0081 -0.0037 -0.0108 -0.0037 -0.0144 -0.0013 -0.0056 -0.0013 -0.0083 -0.0013 -0.0119
0.7087 1.1811 -0.0043 -0.0094 -0.0043 -0.0126 -0.0043 -0.0173 -0.0016 -0.0067 -0.0016 -0.0098 -0.0016 -0.0146
1.1811 1.5748 -0.0047 -0.0110 -0.0047 -0.0146 -0.0047 -0.0201 -0.0020 -0.0083 -0.0020 -0.0118 -0.0020 -0.0173
1.5748 1.9685 -0.0051 -0.0114 -0.0051 -0.0150 -0.0051 -0.0205 -0.0020 -0.0083 -0.0020 -0.0118 -0.0020 -0.0173
1.9685 2.5591 -0.0055 -0.0130 -0.0055 -0.0173 -0.0055 -0.0236 -0.0024 -0.0098 -0.0024 -0.0142 -0.0024 -0.0205
2.5591 3.1496 -0.0059 -0.0134 -0.0059 -0.0177 -0.0059 -0.0240 -0.0024 -0.0098 -0.0024 -0.0142 -0.0024 -0.0205
3.1496 3.9370 -0.0067 -0.0154 -0.0067 -0.0205 -0.0067 -0.0280 -0.0028 -0.0115 -0.0028 -0.0166 -0.0028 -0.0241
3.9370 47244 -0.0071 -0.0157 -0.0071 -0.0209 -0.0071 -0.0283 -0.0028 -0.0115 -0.0028 -0.0166 -0.0028 -0.0241
4.7244 55118 -0.0079 -0.0177 -0.0079 -0.0236 -0.0079 -0.0327 -0.0033 -0.0132 -0.0033 -0.0191 -0.0033 -0.0281
55118 6.2992 -0.0083 -0.0181 -0.0083 -0.0240 -0.0083 -0.0331 -0.0033 -0.0132 -0.0033 -0.0191 -0.0033 -0.0281
6.2992 7.0866 -0.0091 -0.0189 -0.0091 -0.0248 -0.0091 -0.0339 -0.0033 -0.0132 -0.0033 -0.0191 -0.0033 -0.0281
7.0866 7.8740 -0.0094 -0.0209 -0.0094 -0.0276 -0.0094 -0.0378 -0.0039 -0.0154 -0.0039 -0.0220 -0.0039 -0.0323
7.8740 8.8583 -0.0102 -0.0217 -0.0102 -0.0283 -0.0102 -0.0386 -0.0039 -0.0154 -0.0039 -0.0220 -0.0039 -0.0323
8.8583 9.8425 -0.0110 -0.0224 -0.0110 -0.0291 -0.0110 -0.0394 -0.0039 -0.0154 -0.0039 -0.0220 -0.0039 -0.0323
9.8425 11.0236 -0.0118 -0.0244 -0.0118 -0.0323 -0.0118 -0.0437 -0.0043 -0.0169 -0.0043 -0.0248 -0.0043 -0.0362
11.0236 12.4016 -0.0130 -0.0256 -0.0130 -0.0335 -0.0130 -0.0449 -0.0043 -0.0169 -0.0043 -0.0248 -0.0043 -0.0362
12.4016 13.9764 -0.0142 -0.0283 -0.0142 -0.0366 -0.0142 -0.0492 -0.0049 -0.0191 -0.0049 -0.0274 -0.0049 -0.0400
13.9764 15.7480 -0.0157 -0.0299 -0.0157 -0.0382 -0.0157 -0.0508 -0.0049 -0.0191 -0.0049 -0.0274 -0.0049 -0.0400

A-22 NEEDLE ROLLER BEARINGS




IS0 Tolerances for Shafts — In.

ENGINEERING

Diameter in. Deviations in. Deviations in.
5 6 7 g5 g6 g7

> = Max Min. Max. Min. Max. Min. Max Min. Max. Min. Max Min.
— 0.1181 -0.0002 -0.0004 -0.0002 -0.0005 -0.0002 -0.0006 -0.0001 -0.0002 -0.0001 -0.0003 -0.0001 -0.0005
0.1181 0.2362 -0.0004 -0.0006 -0.0004 -0.0007 -0.0004 -0.0009 -0.0002 -0.0004 -0.0002 -0.0005 -0.0002 -0.0006
0.2362 0.3937 -0.0005 -0.0007 -0.0005 -0.0009 -0.0005 -0.0011 -0.0002 -0.0004 -0.0002 -0.0006 -0.0002 -0.0008
0.3937 0.7087 -0.0006 -0.0009 -0.0006 -0.0011 -0.0006 -0.0013 -0.0002 -0.0006 -0.0002 -0.0007 -0.0002 -0.0009
0.7087 1.181 -0.0008 -0.0011 -0.0008 -0.0013 -0.0008 -0.0016 -0.0003 -0.0006 -0.0003 -0.0008 -0.0003 -0.0011
1.1811 1.9685 -0.0010 -0.0014 -0.0010 -0.0016 -0.0010 -0.0020 -0.0004 -0.0008 -0.0004 -0.0010 -0.0004 -0.0013
1.9685 3.1496 -0.0012 -0.0017 -0.0012 -0.0019 -0.0012 -0.0024 -0.0004 -0.0009 -0.0004 -0.0011 -0.0004 -0.0016
3.1496 4.7244 -0.0014 -0.0020 -0.0014 -0.0023 -0.0014 -0.0028 -0.0005 -0.0011 -0.0005 -0.0013 -0.0005 -0.0019
47244 7.0866 -0.0017 -0.0024 -0.0017 -0.0027 -0.0017 -0.0033 -0.0006 -0.0013 -0.0006 -0.0015 -0.0006 -0.0021
7.0866 9.8425 -0.0020 -0.0028 -0.0020 -0.0031 -0.0020 -0.0038 -0.0006 -0.0014 -0.0006 -0.0017 -0.0006 -0.0024
9.8425 12.4016 -0.0022 -0.0031 -0.0022 -0.0035 -0.0022 -0.0043 -0.0007 -0.0016 -0.0007 -0.0019 -0.0007 -0.0027
12.4016 15.7480 -0.0024 -0.0034 -0.0024 -0.0039 -0.0024 -0.0047 -0.0007 -0.0017 -0.0007 -0.0021 -0.0007 -0.0030

Diameter in. Deviations in.
h4 h5 hé h7 h8
> = Max. Min. Max. Min. Max. Min. Max. Min. Max. Min.

— 0.1181 0 -0.00012 0 -0.00016 0 -0.00024 0 -0.0004 0 -0.0006

0.1181 0.2362 0 -0.00016 0 -0.00020 0 -0.00031 0 -0.0005 0 -0.0007

0.2362 0.3937 0 -0.0002 0 -0.00024 0 -0.0004 0 -0.0006 0 -0.0009

0.3937 0.7087 0 -0.0002 0 -0.00031 0 -0.0004 0 -0.0007 0 -0.0011

0.7087 1.1811 0 -0.0002 0 -0.0004 0 -0.0005 0 -0.0008 0 -0.0013

1.1811 1.9685 0 -0.0003 0 -0.0004 0 -0.0006 0 -0.0010 0 -0.0015

1.9685 3.1496 0 -0.0003 0 -0.0005 0 -0.0007 0 -0.0012 0 -0.0018

3.1496 47244 0 -0.0004 0 -0.0006 0 -0.0009 0 -0.0014 0 -0.0021

4.7244 7.0866 0 -0.0005 0 -0.0007 0 -0.0010 0 -0.0016 0 -0.0025

7.0866 9.8425 0 -0.0006 0 -0.0008 0 -0.0011 0 -0.0018 0 -0.0028

9.8425 12.4016 0 -0.0006 0 -0.0009 0 -0.0013 0 -0.0020 0 -0.0032

12.4016 15.7480 0 -0.0007 0 -0.0010 0 -0.0014 0 -0.0022 0 -0.0035

Diameter in. Deviations in.
h9 h10 hn h12 h13
> =< Max. Min. Max. Min. Max. Min. Max. Min. Max. Min.

— 0.1181 0 -0.0010 0 -0.0016 0 -0.0024 0 -0.0039 0 -0.0055

0.1181 0.2362 0 -0.0012 0 -0.0019 0 -0.0030 0 -0.0047 0 -0.0071

0.2362 0.3937 0 -0.0014 0 -0.0023 0 -0.0035 0 -0.0059 0 -0.0087

0.3937 0.7087 0 -0.0017 0 -0.0028 0 -0.0043 0 -0.0071 0 -0.0106

0.7087 1.1811 0 -0.0020 0 -0.0033 0 -0.0051 0 -0.0083 0 -0.0130

1.1811 1.9685 0 -0.0024 0 -0.0039 0 -0.0063 0 -0.0098 0 -0.0154

1.9685 3.1496 0 -0.0029 0 -0.0047 0 -0.0075 0 -0.0118 0 -0.0181

3.1496 4.7244 0 -0.0034 0 -0.0055 0 -0.0087 0 -0.0138 0 -0.0213

4.7244 7.0866 0 -0.0039 0 -0.0063 0 -0.0098 0 -0.0157 0 -0.0248

7.0866 9.8425 0 -0.0045 0 -0.0073 0 -0.0114 0 -0.0181 0 -0.0283

9.8425 12.4016 0 -0.0051 0 -0.0083 0 -0.0126 0 -0.0205 0 -0.0319

12.4016 15.7480 0 -0.0055 0 -0.0091 0 -0.0142 0 -0.0224 0 -0.0350

NEEDLE ROLLER BEARINGS A-23




ENGINEERING

IS0 Tolerances for Shafts — In.

Diameter in. Deviations in. Deviations in.
i5 i6 i7 k5 k6 k7
> = Max. Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. Min.
= 0.1181 +0.00008 -0.00008 +0.00016 -0.00008 +0.00024 -0.00016 +0.00016 0 +0.00024 0 +0.00039 0
0.1181 0.2362 +0.00012 -0.00008 +0.00024 -0.00008 +0.00031 -0.00016 +0.00024 +0.00004 +0.00035 +0.00004 +0.00051 +0.00004
0.2362 0.3937 +0.00016 -0.00008 +0.00028 -0.00008 +0.00039 -0.00020 +0.00028 +0.00004 +0.00039 +0.00004 +0.00063 +0.00004
0.3937 0.7087 +0.00020 -0.00012 +0.00031 -0.00012 +0.00047 -0.00024 +0.00035 +0.00004 +0.00047 +0.00004 +0.00075 +0.00004
0.7087 1.1811 +0.00020 -0.00016 +0.00035 -0.00016 +0.00051 -0.00031 +0.00043 +0.00008 +0.00059 +0.00008 +0.00091 +0.00008
1.1811 1.9685 +0.00024 -0.00020 +0.00043 -0.00020 +0.00059 -0.00039 +0.00051 +0.00008 +0.00071 +0.00008 +0.00106 +0.00008
1.9685 3.1496 +0.00024 -0.00028 +0.00047 -0.00028 +0.00071 -0.00047 +0.00059 +0.00008 +0.00083 +0.00008 +0.00126 +0.00008
3.1496 4.7244 +0.00024 -0.00035 +0.00051 -0.00035 +0.00079 -0.00059 +0.00071 +0.00012 +0.00098 +0.00012 +0.00150 +0.00012
47244 7.0866 +0.00028 -0.00043 +0.00055 -0.00043 +0.00087 -0.00071 +0.00083 +0.00012 +0.00110 +0.00012 +0.00169 +0.00012
7.0866 9.8425 +0.00028 -0.00051 +0.00063 -0.00051 +0.00098 -0.00083 +0.00094 +0.00016 +0.00130 +0.00016 +0.00197 +0.00016
9.8425 12.4016 +0.00028 -0.00063 +0.00063 -0.00063 +0.00102 -0.00102 +0.00106 +0.00016 +0.00142 +0.00016 +0.00220 +0.00016
12.4016 15.7480 +0.00028 -0.00071 +0.00071 -0.00071 +0.00114 -0.00110 +0.00114 +0.00016 +0.00157 +0.00016 +0.00240 +0.00016
Diameter in. Deviations in. Deviations in.
m5 m6 m7 n5 n6 n7
> < Max. Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. Min.
— 0.1181 +0.00024 +0.00008 +0.00031 +0.00008 +0.00047 +0.00008 +0.0003 +0.0002 +0.0004 +0.0002 +0.0006 +0.0002
0.1181 0.2362 +0.00035 +0.00016 +0.00047 +0.00016 +0.00063 +0.00016 +0.0005 +0.0003 +0.0006 +0.0003 +0.0008 +0.0003
0.2362 0.3937 +0.00047 +0.00024 +0.00059 +0.00024 +0.00083 +0.00024 +0.0006 +0.0004 +0.0007 +0.0004 +0.0010 +0.0004
0.3937 0.7087 +0.00059 +0.00028 +0.00071 +0.00028 +0.00098 +0.00028 +0.0008 +0.0005 +0.0009 +0.0005 +0.0012 +0.0005
0.7087 1.181 +0.00067 +0.00031 +0.00083 +0.00031 +0.00114 +0.00031 +0.0009 +0.0006 +0.0011 +0.0006 +0.0014 +0.0006
1.1811 1.9685 +0.00079 +0.00035 +0.00098 +0.00035 +0.00134 +0.00035 +0.0011 +0.0007 +0.0013 +0.0007 +0.0017 +0.0007
1.9685 3.1496 +0.00094 +0.00043 +0.00118 +0.00043 +0.00161 +0.00043 +0.0013 +0.0008 +0.0015 +0.0008 +0.0020 +0.0008
3.1496 47244 +0.00110 +0.00051 +0.00138 +0.00051 +0.00189 +0.00051 +0.0015 +0.0009 +0.0018 +0.0009 +0.0023 +0.0009
47244 7.0866 +0.00130 +0.00059 +0.00157 +0.00059 +0.00217 +0.00059 +0.0018 +0.0011 +0.0020 +0.0011 +0.0026 +0.0011
7.0866 9.8425 +0.00146 +0.00067 +0.00181 +0.00067 +0.00248 +0.00067 +0.0020 +0.0012 +0.0024 +0.0012 +0.0030 +0.0012
9.8425 12.4016 +0.00169 +0.00079 +0.00205 +0.00079 +0.00283 +0.00079 +0.0022 +0.0013 +0.0026 +0.0013 +0.0034 +0.0013
12.4016 15.7480 +0.00181 +0.00083 +0.00224 +0.00083 +0.00307 +0.00083 +0.0024 +0.0015 +0.0029 +0.0015 +0.0037 +0.0015
Diameter in. Deviations in.
p6 r6 r7
> = Max. Min. Max. Min. Max. Min.
3.1496 3.9370 +0.0023 +0.0015 - - - -
3.9370 4.7244 +0.0023 +0.0015 - - - -
4.7244 55118 +0.0027 +0.0017 +0.0035 +0.0026 - -
55118 6.2992 +0.0027 +0.0017 +0.0035 +0.0026 - -
6.2992 7.0866 +0.0027 +0.0017 +0.0035 +0.0026 - -
7.0866 7.8740 +0.0031 +0.0020 +0.0042 +0.0030 - -
7.8740 8.8583 +0.0031 +0.0020 +0.0043 +0.0031 +0.0050 +0.0031
8.8583 9.8425 +0.0031 +0.0020 +0.0044 +0.0033 +0.0051 +0.0033
9.8425 11.0236 +0.0035 +0.0022 +0.0050 +0.0037 +0.0057 +0.0037
11.0236 12.4016 +0.0035 +0.0022 +0.0051 +0.0039 +0.0059 +0.0039
12.4016 13.9764 +0.0039 +0.0024 +0.0057 +0.0043 +0.0065 +0.0043
13.9764 15.7480 +0.0039 +0.0024 +0.0059 +0.0045 +0.0067 +0.0045
15.7480 17.7165 +0.0043 +0.0027 +0.0065 +0.0050 +0.0074 +0.0050
17.7165 19.6850 +0.0043 +0.0027 +0.0068 +0.0052 +0.0077 +0.0052
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MOUNTING DESIGNS
METRIC SERIES NEEDLE ROLLER BEARINGS

Table A-6. Metric series needle roller bearing radial internal clearance limits

c2 co c3 cs

(EXCEPT DRAWN CUP BEARINGS) ELe m

Metric series needle roller bearings are available over incl. Max. Min. Max. Min. Max. Min. Max. Min
with Radial Internal Clearance (RIC) designations e e e e e e e mm mm mm
per either ofthe following tables: per “ISO/ ABMA c - 30000 | 0.025 0.000 0.045 0.020 0.060 0.035 0.075 0.050
Clearance.” Non-standard values also are available - 11811 | 00010 00000 | 00018 00008 | 00024 00014 | 00030  0.0020
by special request. Standard radial internal clearance 30000 40000 | 0030  0.005 0050 0025 0070 0045 0085 0060
values are listed in the following tables based on bore 11811 15748 | 00012 00002 | 00020 00010 | 00028 00018 | 00033  0.0024
size. The clearance required for a given application 40000 50000 | 0035 0005 | 0060 0030 | 0080 0050 | 0100 0070
depends onthe desired operating precision, rotational 15748 1.9685 | 00014 00002 | 00024 00012 | 00031 00020 | 00033  0.0028
speed of the bearing and the fitting practice used. 50000  65.000 0.040 0.010 0.070 0.040 0.090 0.060 0.110 0.080
Most applications use a normal or CO clearance. 19685 25591 | 00016 00004 | 00028 00016 | 00035 00024 | 00043 00031
Typically, larger clearance reduces the operating 65000 80000 | 0045 0.010 0.075 0.040 0.100 0.065 0.125 0.090

zone of the bearing, increases the maximum roller 2.5591 3.1496 0.0018 0.0004 0.0030 0.0016 0.0039 0.0026 0.0049 0.0035

load and reduces the bearing’s expected life. 80000 100000 | 0050 0015 0085  0.050 0110 0075 0140 0.105
3146 39370 | 00020 00006 | 00033 00020 | 00043 00030 | 00055  0.0041

100.000 120.000 0.055 0.015 0.090 0.050 0.125 0.085 0.165 0.125
3.9370 4.7244 0.0022 0.0006 0.0035 0.0020 0.0049 0.0033 0.0065 0.0049

120.000 140.000 0.060 0.015 0.105 0.060 0.145 0.100 0.190 0.145
4.7244 55118 0.0024 0.0006 0.0041 0.0024 0.0057 0.0039 0.0075 0.0057

140.000 160.000 0.070 0.020 0.120 0.070 0.165 0.115 0.215 0.165
55118 6.2992 0.0028 0.0008 0.0047 0.0028 0.0065 0.0045 0.0085 0.0065

160.000 180.000 0.075 0.025 0.125 0.075 0.170 0.120 0.220 0.170
6.2992 7.0866 0.0030 0.0010 0.0049 0.0030 0.0067 0.0047 0.0087 0.0067

180.000 200.000 0.090 0.035 0.145 0.090 0.195 0.140 0.250 0.195
7.0866 7.8740 0.0035 0.0014 0.0057 0.0035 0.0077 0.0055 0.0098 0.0077

200.000 225.000 0.105 0.045 0.165 0.105 0.220 0.160 0.280 0.220
7.8740 8.8583 0.0041 0.0018 0.0065 0.0041 0.0087 0.0063 0.0110 0.0087

225.000 250.000 0.110 0.045 0.175 0.110 0.235 0.170 0.300 0.235
8.8583 9.8425 0.0043 0.0018 0.0069 0.0043 0.0093 0.0067 0.0118 0.0093

250.000 280.000 0.125 0.055 0.195 0.125 0.260 0.190 0.330 0.260
9.8425 11.0236 0.0049 0.0022 0.0077 0.0049 0.0102 0.0075 0.0130 0.0102

280.000 315.000 0.130 0.055 0.205 0.130 0.275 0.200 0.350 0.275
11.0236 12.4016 0.0051 0.0022 0.0081 0.0051 0.0108 0.0079 0.0138 0.0108

315.000 355.000 0.145 0.065 0.225 0.145 0.305 0.225 0.385 0.305
12.4016 13.9764 0.0057 0.0026 0.0089 0.0057 0.0120 0.0089 0.0152 0.0120

355.000 400.000 0.190 0.100 0.280 0.190 0.370 0.280 0.460 0.370
13.9764 15.7480 0.0075 0.0039 0.0110 0.0075 0.0146 0.0110 0.0181 0.0146

400.000 450.000 0.210 0.110 0.310 0.210 0.410 0310 0.510 0.410
15.7480 17.7165 0.0083 0.0043 0.0122 0.0083 0.0161 0.0122 0.0201 0.0161

450.000 500.000 0.220 0.110 0.330 0.220 0.440 0.330 0.550 0.440
17.7165 19.6850 0.0087 0.0043 0.0130 0.0087 0.0173 0.0130 0.0217 0.0173
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METRIC SERIES BEARING CHAMFER DIMENSIONS
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Radial Bearings Thrust Bearings
Table A-7. Chamfer dimensions of radial bearings metric series Table A-8. Chamfer dimensions of thrust
d bearings metric series
I's mi I I;
s Nominal bore dia. fomax Jomax :
T's min I'1s max 2smax
mm mm mm mm
in. in. in. in. mm mm mm
0.150 all 0.300 0.600 n: n. n.
0.0059 all 0.0118 0.0236 0300 0.800 0.800
0.0118 0.0315 0.0315
0.200 all 0500 0.800
0.0079 all 0.0197 0.0315 0.600 1.500 1.500
0.0236 0.0591 0.0591
0300 <40.000 0.600 1.000
’ >40.000 0.800 1.000 1.000 2.200 2.200
00118 <1.5748 0.0236 0.0394 0.0394 0.0866 0.0866
>15748 0.0315 0.0394 1100 2700 2700
0.600 <40.000 1.000 2.000 0.0433 0.1063 0.1063
>40.000 1.300 2.000 1500 2500 2500
0.0236 <1.5748 0.0334 0.0787 0.0591 0.1378 01378
: >15748 0.0512 0.0787 : : :
1200 <5000 1500 2000 o hprer s
’ >50.000 1.900 3.000 : : :
<1.9685 0.0591 0.1181
0.03%4 >1.9685 0.0748 0.1181
1100 <120.000 2.000 3500
: >120.000 25500 4.000
4.7244 0.0787 0.1378
0.0433 4.7244 0.0984 0.1575
1500 <120.000 2300 4.000
: >120.000 3.000 5.000
47244 0.09055 0.1575
0.0591 47244 0.1181 0.19685
<80.000 3.000 4500
2.000 >80.000 <220.000 3500 5.000
>220.000 3.800 6.000
<3.1496 0.1181 01772
0.0787 >3.1496 <8.6614 0.1378 0.19685
>8.6614 0.1496 0.2362
2100 <280.000 4.000 6.500
) >280.000 4500 7.000
11.0236 0.1575 0.2559
0.0827 11.0236 01772 0.2756
ABMA /IS0 Symbols
d Bearing bore diameter, nominal and shaft-piloted washer bore diameter, nominal.
D Bearing outside diameter, nominal and housing-piloted washer outside diameter, nominal.

rsmin Smallest permissible single chamfer dimension (minimum limit).
rsmax Largest permissible single chamfer dimension in a radial direction.
rasmax Largest permissible single chamfer dimension in an axial direction.
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SHAFT DESIGNS
BEARINGS WITHOUT INNER RINGS

When the shaft is used as the inner raceway for needle roller
bearings it must have a hardness between 58 and 64 HRC and a
wave-free finish in order to realize the full load-carrying capability
of the bearing.

1. Metallurgy - either case-hardening or through-hardening
grades of good bearing-quality steel are satisfactory for
raceways. Steels that are modified for free machining,
such as those high in sulfur content and particularly those
containing lead, are seldom satisfactory for raceways.

To realize full bearing capacity, the raceway area must be

at least surface hard with a reasonable core strength. Itis
preferred that the case depth be not less than 0.38 mm

(0.0150 in.). The preferred surface hardness is equivalent

to 58 HRC. If the raceway is of lesser hardness, see the
modification factors shown in Tables A-3 and A-4 on page A-7.

The minimum effective case depth of hardened and ground
raceways, for use with all types of needle roller bearings,
depends on the applied load, the diameter of the rolling
elements and the core strength of the steel used. To calculate
the approximate case depth the following formula may be
used:

Min case depth = (0.07 t0 0.12) x Dw
Dw is the diameter of the rolling element.

The high value should apply to a low core-strength material
and/or heavy loads.

The effective case is defined as the distance from the surface,
after final grind, to the 50 HRC hardness level.

2. Strength —the shaft must be of sufficient strength to keep the
operating deflections within the limits outlined.

3. Tolerance —the suggested shaft diameter tolerances for each
type of needle roller bearing are indicated in the appropriate
section of this catalog.

4. Variation of mean shaft diameter — within the length of the
bearing raceway should not exceed 0.008 mm (0.0003 in.), or
one-half the diameter tolerance (whichever is smaller).

5. Deviation from circular form — the radial deviation from true
circular form of the raceway should not exceed 0.0025 mm
(0.0001 in.) for diameters up to and including 25.000 mm
(1.0000 in.). For raceways greater than 25.000 mm (1.0000 in.),
the allowable radial deviation should not exceed 0.0025 mm
(0.0001 in.) multiplied by a factor of the raceway diameter
divided by 25.000 for mm (1.0000 for in.).

6. High frequency lobing — the lobing which occurs 10 or
more times around the circumference of a shaft and exceeds
0.0004 mm (0.000015 in.) peak-to-valley is defined as chatter.
Chatter usually causes undesirable noise and reduces
fatigue life.

ENGINEERING

1. Surface finish — In addition to a wave-free finish, the raceway
surface roughness of Ry <0.2 um (8.0 pin.) must be maintained
for the bearing to utilize its full load rating. The raceway area
also must be free of nicks, burrs, scratches and dents. Oil
holes are permissible in the raceway area, but care must
be taken to blend the edges gently into the raceway, and if
possible, the hole should be located in the unloaded zone of
the raceway.

Care also must be taken to prevent grind reliefs, fillets, etc.,
from extending into the raceway area. If the rollers overhang
a grind relief or step on the shaft, there will be high stress
concentration with resultant early damage.

8. End chamfer — for the most effective assembly of the shaft into
a bearing, the end of the shaft should have a large chamfer or
rounding. This should help in preventing damage to the roller
complement, scratching of the raceway surface, and nicking
of the shaft end.

9. Sealing surface —in some instances, bearings have integral
or immediately adjacent seals that operate on the surface
ground for the bearing raceway. Here, particular attention
should be paid to the pattern of the shaft finish. In no instance
should there be a “lead,” or spiral effect, as often occurs with
through-feed centerless grinding. Such a “lead” may pump

lubricant past the seal.

BEARINGS WITH INNER RINGS

When it is undesirable or impractical to prepare the shaft to be
used as a raceway, inner rings are available as listed in the tabular
pages. If the shaft is not used directly as a raceway, the following
design specifications must be met:

1. Strength — the shaft must be of sufficient strength to keep the
operating deflections within the limits outlined.

2. Tolerance —the suggested shaft diameter tolerances for each
type of needle roller bearing are indicated in the appropriate
section of the catalog.

3. Variation of mean shaft raceway diameter and deviation from
circular form of the raceway — should not exceed one-half the
shaft diameter tolerance.

4. Surface finish — the surface finish should not exceed Ra
1.6 pm (63 pin.).

5. Locating shoulders or steps — locating shoulders or steps in
the shaft must be held to close concentricity with the bearing
seat to prevent imbalance and resultant vibrations.
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HOUSING DESIGNS
BEARINGS WITH OUTER RINGS

For bearings with outer rings, the function of the housing is to
locate and support the outer ring. The following specifications
must be met:

1. Strength — housings should be designed so that the radial

loads placed on the bearings will cause a minimum of
deflection or distortion of the housing.

2. Variation of mean housing diameter — within the length of the
outer ring should not exceed 0.013 mm (0.0005 in.).

3. Deviation from circular form — the housing bore should be
round within one-half the housing bore tolerance.

4. Parallelism —when possible, line bore housings that are
common to one shaft to obtain parallelism of the housing
bores and the shaft axis.

5. Surface finish — The surface finish should not exceed
Ra 1.6 pm (63 pin.).

6. End chamfer —to permit easy introduction of the bearing into
the housing, the end of the housing should have a generous
chamfer.

Only heavy-duty needle roller bearings can be installed into housings
with a transition fit or a clearance fit. The outer ring should be a
transition fit in the housing when it rotates relative to the load. The
outer ring may be a clearance fitin the housing when it is stationary
relative to the load. In either case, locate the bearings by shoulders,
or other locating devices, to prevent axial movement.

Since only the heavy-duty needle roller bearing does not require an
interference fit in the housing to round and size it properly, a split
housing may be used if desired. Dowels should be used to maintain
proper register of the housing sections.

Drawn cup bearings have a thin case-hardened outer ring that is
out-of-round from the hardening operation. For proper mounting it
must always be pressed into the housing. Split housings will not
round and size a drawn cup bearing. When split housings must be
used, the bearing should first be mounted in a cylindrical sleeve.

The housing should be of sufficient tensile strength and section
to round and size the bearing. It must be designed for minimum
distortion under load. Steel or cast iron housings are preferred.
Housing bores in low tensile strength materials such as aluminum,
magnesium, phenolics, etc., should be reduced to provide more
interference fit. Thin section castiron and steel housings may also
require reduced bores. Consult your representative for suggestions
when working with these lower strength housings.
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The housing should be through-bored if possible. When shouldered
housing bores are unavoidable, the bearing should be located far
enough from the shoulder to avoid the danger of crushing the end
of the drawn cup during installation.

When the drawn cup bearing is mounted close to the housing
face, care should be taken to mount the bearing at least 0.250 mm
(0.0100 in.) within the housing face to protect the bearing lip.

BEARINGS WITHOUT OUTER RINGS

In many cases, such as with gear bores, it is desirable to have the
housing bore serve as the outer raceway for radial needle roller
and cage assemblies or loose needle roller complements. In those
instances, as for shafts used as a raceway, the housing bore
must have a hardness between 58 and 64 HRC and a roughness
Ra <0.2 pm (8.0 pin.), so that the full load-carrying capacity of the
bearing is realized.

1. Strength — the housing must be of sufficient cross section
to maintain proper roundness and running clearance under
maximum load.

2. Metallurgical — material selection, hardness and case
depth should be consistent with the requirements for inner
raceways given in the shaft design.

3. Variation of mean housing raceway diameter and deviation
from circular form of the raceway — the raceway out-of-
roundness and taper should not exceed 0.008 mm (0.0003 in.)
or one-half the bore tolerance, whichever is smaller. In
addition, the bore diameter must never be smaller at both
ends than in the center [sway-back].

4. Surface finish — In addition to a wave-free finish, the raceway
surface roughness of Ra <0.2 pm (8.0 pin.) must be maintained
for the bearing to utilize its full load rating. The raceway area
also must be free of nicks, burrs, scratches and dents.

5. Grind reliefs — care must be exercised to ensure that grind
reliefs, fillets, etc., do not extend to the raceway. Qil holes
in the raceway area are permissible, but the edges must be
blended smoothly with the raceway and, if possible, the hole
should be located in the unloaded zone of the raceway.



LUBRICATION AND SEALS

To help maintain a rolling bearing’s anti-friction characteristics,
lubrication is needed to:
® Minimize rolling resistance due to deformation of the rolling

elements and raceway under load by separating the mating
surfaces.

® Minimize sliding friction occurring between rolling
elements, raceways and cage.

® Transfer heat (with oil lubrication).

Protect from corrosion and, with grease lubrication,
from contaminant ingress.

Modern lubricants do this very effectively. Although in many
applications, the means by which they accomplish this are extremely
complex and not completely understood. Because the principles
involved with lubricating rolling element bearings are complex;
and do not have to be known to employ lubricants successfully,
this discussion will stress the practical rather than the theoretical
aspects of lubrication.

LUBRICATION SELECTION

The wide range of bearing types and operating conditions
precludes any simple, all-inclusive statement or guideline allowing
the selection of the proper lubricant. At the design level, the first
consideration is whether oil or grease is best for the particular
operation. The advantages of oil and grease are outlined in the
table below. When heat must be carried away from the bearing,
oil must be used. It is nearly always preferred for very high-speed
applications. For limiting speeds of grease and oil-lubricated
bearings, refer to the section entitled Torque.

Table A-9. Advantages of oil and grease

oil

Grease

Carries heat away
from the bearings

Simplifies seal design
and acts as a sealant

Carries away moisture
and particulate matter

Permits prelubrication of sealed
or shielded bearings

Easily controlled lubrication

Generally requires less

frequent lubrication

LUBRICANT ADDITIVES

Additives are materials, usually chemicals, that improve specific
properties when added to lubricants. Additives, when properly
formulated into a lubricant, can increase lubricant life, provide
greater resistance to corrosion, increase load-carrying capacity
and enhance other properties. Additives are very complex and
should not be added indiscriminately to lubricants as a cure-all for
all lubrication problems.

ENGINEERING

The more common lubricant additives include:

® (Qxidation inhibitors for increasing lubricant service life.
® Rust or corrosion inhibitors to protect surfaces.

® Demulsifiers to promote oil and water separation.
°

Viscosity-index improvers to decrease viscosity sensitivity
to temperature change.

® Pour-point depressants to lower the pouring point
at low temperatures.

® |ubricity agents to modify friction.
® Anti-wear agents to retard wear.

® Extreme pressure (EP) additives to prevent scoring under
boundary-lubrication conditions.

® Detergents and dispersants to maintain cleanliness.
® Anti-foam agents to reduce foam.

® Tackiness agents to improve adhesive properties.

Inorganic additives such as molybdenum disulphide, graphite and
zinc oxide are sometimes included in lubricants. In most roller
bearing applications, inorganic additives are of no significant
benefit. Conversely, as long as the concentration is low and the
particle size small, they are not harmful.

Recently, the effects of lubricant chemistry on bearing life (as
opposed to the purely physical characteristics) have received much
emphasis. Rust, oxidation, extreme pressure and anti-wear additive
packages are widely used in engine and gear oils. Fatigue testing
has shown these additives may — depending on their chemical
formulation, concentration and operating temperature — have a
positive or negative impact on bearing life.

GUIDANCE FOR OIL/GREASE SELECTION
0il Lubrication

Oils used for bearing lubrication should be high-quality, non-
oxidizing mineral oils or synthetic oils with similar properties.
Selection of the proper type of oils depends on bearing speed, load,
operating temperature and method of lubrication. Some features
and advantages of oil lubrication, in addition to the above, are as
follows:

® (Qilis a better lubricant for high speeds or high temperatures.
It can be cooled to help reduce bearing temperature.

® \WVith oil, itis easier to handle and control the amount of
lubricant reaching the bearing. It is harder to retain in the
bearing. Lubricant losses may be higher than with grease.

® Asaliquid, oil can be introduced to the bearing in many
ways, such as drip-feed, wick-feed, pressurized circulating
systems, oil bath or air-oil mist. Each is suited for certain types
of applications.

® (il is easier to keep clean for recirculating systems.
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Oil may be introduced to the bearing housing in many ways. The
most common systems are:

® (il bath. The housing is designed to provide a sump through
which the rolling elements of the bearing will pass. Generally,
the oil level should be no higher than the center point of the
lowest rolling element. If speed is high, lower oil levels should
be used to reduce churning. Gages or controlled elevation
drains are used to achieve and maintain the proper oil level.

® (irculating system. This system has the advantages of:
e An adequate supply of oil for both cooling and lubrication.

e Metered control of the quantity of oil delivered to each
bearing.

e Removal of contaminants and moisture from the bearing
by flushing action.

e Suitability for multiple bearing installations.

e Large reservoir, which reduces deterioration. Increased
lubricant life provides economical efficiency.

* Incorporation of oil-filtering devices.
e Positive control to deliver the lubricant where needed.

A typical circulating oil system consists of an oil
reservoir, pump, piping and filter. A cooler may be
required.

® Qil-mist lubrication. Qil-mist lubrication systems are used
in high-speed, continuous operation applications. This
system permits close control of the amount of lubricant
reaching the bearings. The oil may be metered, atomized
by compressed air and mixed with air, or it may be picked
up from a reservoir using a venturi effect. In either case,
the air is filtered and supplied under sufficient pressure to
assure adequate lubrication of the bearings. Control of this
type of lubrication system is accomplished by monitoring the
operating temperatures of the bearings being lubricated. The
continuous passage of the pressurized air and oil, through
the labyrinth seals used in the system, prevents the entrance
of contaminants from the atmosphere to the system. The
successful operation of this type of system is based upon
the following factors: proper location of the lubricant entry
ports in relation to the bearings being lubricated, avoidance
of excessive pressure drops across void spaces within the
system, proper air pressure and oil quantity ratio to suit the
particular application, and adequate exhaust of the air-oil mist
after lubrication has been accomplished. To ensure “wetting”
of the bearings, and to prevent possible damage to the rolling
elements and races, it is imperative that the oil-mist system be
turned on for several minutes before the equipment is started.
The importance of “wetting” the bearing before starting
cannot be overstated, and it also has particular significance
for equipment that has been idled for extended periods of
time.
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OIL LUBRICATION GUIDELINES
0il Lubrication

Lubricating oils are commercially available in many forms for
automotive, industrial, aircraft and other uses. Qils are classified
as either petroleumtypes (refined from crude oil) or synthetic types
(produced by chemical synthesis).

Petroleum Oils

Petroleum oils are used for nearly all oil-lubricated applications of
bearings. These oils have physical and chemical properties that can
help in the selection of the correct oil for any bearing application.

Synthetic Oils

Synthetic oils cover a broad range of categories and include
polyalphaolefins, silicones, polyglycols and various esters. In
general, synthetic oils are less prone to oxidation and can operate
at extreme hot or cold temperatures. Physical properties, such as
pressure-viscosity coefficients, tend to vary between oil types and
caution should be used when making oil selections.

The polyalphaolefins (PAQ) have a hydrocarbon chemistry, which
parallel petroleum oil both in their chemical structures and pressure-
viscosity coefficients. Therefore, PAO oil is mostly used in the
oil-lubricated applications of bearings when severe temperature
environments (hot and cold) are encountered or when extended
lubricantlife is required. The silicone, ester and polyglycol oils have
an oxygen-based chemistry that is structurally quite different from
petroleum oils and PAO oils. This difference has a profound effect
onits physical properties where pressure- viscosity coefficients can
be lower compared to mineral and PAQ oils. This means that these
types of synthetic oils may actually generate a smaller EHD film
thickness than a mineral or PAO oil of equal viscosity at operating
temperature. Reductions in bearing fatigue life and increases in
bearing wear could result from this reduction of lubricant film
thickness.
Table A-10. Approximate temperature limits for oils

Oil type °C °F
Petroleum 149° 300°
Super refined petroleum 177° 350°
Synthetic hydrocarbon 204° 400°
Synthetic esters 204° 400°
Silicones 260° 500
Polyphenylether 288° 550°
Perfluorinated 316° 600°



CLASSIFICATION

There are several classifications of oils based on viscosity grades.
The most familiar are the Society of Automotive Engineers (SAE)
classifications for automotive engine and gear oils. The American
Society for Testing and Materials (ASTM) and the International
Organization for Standardization (ISO) have adopted standard
viscosity grades for industrial fluids. Fig. A-10 shows the viscosity
comparisons of ISO/ASTM with SAE classification systems at 40°
C (104° F).
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Fig. A-10. Viscosity classification comparison hetween ISO/ASTM
grades (IS0 3448/ASTM D2442) and SAE grades (SAE J
300-80 for crankcase oils, SAE J 306-81 for axle and
manual transmission oils)

The figure below can be used to predict the oil's kinematic viscosity
versus temperature (use bhase oil for grease).
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Fig. A-11. Temperature vs. kinematic viscosity
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TYPICAL OIL LUBRICATION GUIDELINES

In this section, the properties and characteristics of lubricants for
typical needle roller bearing applications are listed. These general
characteristics have resulted from long, successful performance
in these applications.

General Purpose Rust and Oxidation Lubricating Oil

General purpose rust and oxidation (R&0) inhibited oils are the most
common type of industrial lubricant.

Table A-11. Suggested general purpose R&0 lubricating
oil properties

Properties
Base stock: Solvent refined, high viscosity-index petroleum oil
Additives: Corrosion and oxidation inhibitors
Viscosity index: 80 min.
Pour point: -10° C max. (14° F)
Viscosity grades: 1S0/ ASTM 32 through 220

Some low-speed and/or high-ambient temperature applications
require the higher viscosity grades. And high-speed and/or low-
temperature applications require the lower viscosity grades.

Industrial Extreme Pressure (EP) Gear 0il

Extreme pressure gear oils are used to lubricate bearingsin all types
of heavily loaded industrial equipment. They should be capable of
withstanding heavy loads including abnormal shock loads common
in heavy-duty equipment.

Table A-12. Suggested industrial EP gear oil properties

Properties
Base stock: Solvent refined, high viscosity-index petroleum oil
Additives: Corrosion and oxidation inhibitors
Extreme pressure (EP) additive(!) - 15.8 kg (35 Ib) min.
Viscosity index: 80 min.
Pour point: -10° C max. (14° F)
Viscosity grades: | 1SO/ ASTM 100, 150, 220, 320, 460
(1 ASTM D 2782

Industrial EP gear oils should be composed of a highly refined
petroleum oil-based stock plus appropriate inhibitors and additives.
They should not contain materials that are corrosive or abrasive to
bearings. The inhibitors should provide long-term protection from
oxidation and protect the bearing from corrosion in the presence
of moisture. The oils should resist foaming in service and have
good water separation properties. An EP additive protects against
scoring under boundary-lubrication conditions. The viscosity
grades suggested represent a wide range. High-temperature and/
or slow-speed applications generally require the higher viscosity
grades. Low temperatures and/or high speeds require the use of
lower viscosity grades.
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LUBRICATING GREASES

Definition

According to the ASTM definition, lubricating grease is a “solid to
semi-fluid product of the dispersion of a thickening agentin a liquid
lubricant; other ingredients imparting special properties may be
included.” If this definition were applied in the manner a chemist

would use to illustrate a chemical reaction, the composition of a
grease could be described by the formula below.

Table A-13. Composition of grease

Fluids +Thickening +Special = Lubricating
agents ingredients grease
Mineral oils Soaps Oxidation inhibitors
Esters Lithium, codium Rust inhibitors
Organic Barium, calcium VI improver
esters Strontium Tackiness
Glycols Non-soap (inorganic) Perfumes
Silicones Microgel (clay) Dyes
Carbon black Metal deactivator
Silica-gel
Non-soap (organic)
Urea compounds
Terepthlamate
Organic dyes

At this time, there is no known universal anti-friction bearing
grease. Each individual grease has certain limiting properties and
characteristics.

Synthetic lubricating fluids, such as esters, organic esters and
silicones are used with conventional thickeners or chemical
additives to provide greases capable of performing over an
extremely wide range of temperatures, from as low as -73° C
(-100° F) to a high of 288° C (550° F).

The successful use of lubricating grease inroller bearings depends
on the physical and chemical properties of the lubricant pertaining
to the bearing, its application, installation and general environmental
factors. Because the choice of a lubricating grease for a particular
bearing under certain service conditions is often difficult to make,
your representative should be consulted for proper suggestions.

Grease Lubrication

The simplest lubrication system for any bearing application is
grease. Conventionally, greases used in bearing applications are
petroleum oils of some specific viscosity that are thickened to the
desired consistency by some form of metallic soap. Greases are
available in many soap types such as sodium, calcium, lithium,
calcium-complex and aluminium-complex. Organic and inorganic
type non-soap thickeners also are used in some products.
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Soap Type

Calcium greases have good water resistance. Sodium greases
generally have good stability and will operate athigher temperatures,
but they absorb water and cannot be used where moisture is
present. Lithium, calcium-complex and aluminium-complex greases
generally combine the higher temperature properties and stability
of sodium grease with the water resistance of calcium grease.
These greases are often referred to as multi-purpose greases
since they combine the two most important lubricant advantages
into one product.

CHARACTERISTICS AND OPERATING ENVIRONMENTS

Listed below are the general characteristics of prominent rolling
bearing greases.

Table A-14. General characteristics of prominent rolling bearing

greases
Thickener Drt-)r:;g:ﬁglPT TelrJnS:ebrI;t(:l]re Wate%pe:giiltance
°c °F °c °F

Sodium Soap 260+ 500+ 121 250 Poor
Lithium Soap 193 380 104 220 Good
Polyurea 238 460 149 300 Excellent
Lithium Complex 260+ 500+ 163 325 Good

Soap

(1) Continuous operation with no relubrication. Depending upon the formulation the

service limits may vary. The usable limit can be extended significantly with relubrication.
Polyurea as a thickener for lubricating fluids is one of the most
significant lubrication developments in more than 30 years. Polyurea
grease performance in a wide range of bearing applications is
outstanding and in a relatively short time it has gained acceptance
as a factory-packed lubricant for ball bearings.

Consistency

Greases may vary in consistency from semi-fluids, hardly thicker
than a viscous oil, to solid grades almost as hard as a soft wood.

Consistency is measured by a penetrometer in which a standard
weighted cone is dropped into the grease. The distance the cone
penetrates (measured in tenths of a millimeter in a specific time) is
the penetration number.

The National Lubricating Grease Institute (N.L.G.1.) classification of
grease consistency is shown below:

Table A-15. NLGI Classifications

NLGI grease grades Penetration number
0 355-385
1 310-340
2 265-295
3 220-250
4 175-205
5 130-160
6 85-115




Low Temperatures

Starting torque in a grease-lubricated bearing at low temperatures
canbe critical. Some greases may function adequately as long as the
bearing is operating, but resistance to initial movementis such that
the starting torque is excessive. In certain smaller machines starting
isimpossibile when very cold. Under such operating circumstances,
the greases containing low-temperature characteristic oils are
generally required.

If the operating temperature range is wide, synthetic fluid greases
offer definite advantages. Greases are available to provide very
low starting and running torque at temperatures as low as -73° C
(-100° F). In certain instances, these greases perform better in this
respect than oil.

An important point concerning lubricating greases is that the
starting torque is not necessarily a function of the consistency or the
channel properties of the grease. It appears to be more a function
of the individual properties of the particular grease and is difficult
to measure. Experience alone will indicate whether one grease is
superior to another.

High Temperatures

The high temperature limit for modern grease is generally a function
of the thermal and oxidation stability of the fluid and the effectiveness
of the oxidation inhibitors. The graph to the right was prepared using
military-specification greases to illustrate the thermal limitations of
mineral oil, ester, silicone, and fluorinated ether greases. The limits
as shown, apply only to prelubricated bearings or to applications
where relubrication is not possible. Where provisions have been
made for relubrication, the temperature limits may be extended,
provided the interval between cycles is reduced accordingly.

Arule of thumb, developed from years of testing grease-lubricated
bearings, indicates that grease life is halved for every 10° C (18°
F) increase in temperature. For example, if a particular grease
is providing 2000 hours of life at 90° C (194° F), by raising the
temperature to 100° C (212° F), reduction in life to approximately
1000 hours would result. On the other hand, 4000 hours could be
expected by lowering the temperature to 80° C (176° F).

ENGINEERING

Itbecomes obvious thatthe reactions started by the normal reaction
of lubricant with oxygen increases rapidly at higher temperatures.
The lubricants undergo a series of chemical reactions that ultimately
resultin the development of viscous or hard residues that interfere
with the operation of the bearing.

Thermal stability, oxidation resistance and temperature limitations
must be considered when selecting greases for high-temperature
applications. In non-relubricatable applications, highly refined
mineral oils or chemically stable synthetic fluids are required as
the oil component of greases for operation at temperatures above
121° C (250° F).

Table A-16. Approximate temperature limits for
grease thickeners

Grease thickener °C °F

Soaps 121° 250°
Complexes 1771° 350°
Polyureas 1771° 350°
Non-soap >260° >500°

Petroleum

Ester

Ester + MoS; |

Synthetic hydrocarbon

Silicone

Perfluoroalkylpolether

-13°C -18°C 38°C  93°C  149°C 204°C  260°C
-100°F  -0°F  100°F  200°F  300°F  400°F  500°F

Temperature range

Fig. A-12. Lubrication grease temperature ranges

Proper maintenance and handling practices are critical.
Failure to follow installation instructions and to maintain
proper lubrication can result in equipment failure.

Never spin a bearing with compressed air. The rolling
elements may be forcefully expelled.
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M = Best Choice
1 = Compatible
= Borderline

M = Incompatible

Aluminum Complex

Barium Complex

Mixing grease types can cause
the lubricant to become ineffective,

Calcium Stearate

which can result in equipment failure,

Calcium 12 Hydroxy

creating a risk of serious bodily harm.

Calcium Complex

Calcium Sulfonate

Clay Non-Soap

Lithium Stearate

Lithium 12 Hydroxy

Lithium Complex

Polyurea Conventional

Polyurea Shear Stable

Table A-17. Grease compatibility chart

Al Complex
Ba Complex
Ca Stearate
Ca 12 Hydroxy
Ca Complex
Ca Sulfonate
Clay Non-Soap
Li Stearate

Li 12 Hydroxy
Li Complex
Polyurea
Polyurea S S

WET CONDITIONS

Water and moisture can be particularly conducive to bearing
damage. Lubricating greases may provide a measure of protection
from this contamination. Certain greases, the calcium, lithium and
non-soap type, for example, are highly water-resistant. However,
these greases exhibit poor rust-preventative characteristics unless
properly inhibited.

Sodium-soap greases emulsify with small amounts of moisture that
may be present and prevent the moisture from coming in contact
with the bearing surfaces. In certain applications, this characteristic
may be advantageous; however, emulsions are generally considered
undesirable.

Many bearing applications require lubricants with special properties
or lubricants formulated specifically for certain environments,

such as:

® Friction oxidation (fretting corrosion).
® Chemical and solvent resistance.

® Food handling.

® Quiet running.

® Space and/or vacuum.

® Electrical conductivity.

For assistance with these or other areas requiring special lubricants,
consult your representative.

A-34 NEEDLE ROLLER BEARINGS

CONTAMINATION
Abrasive Particles

When needle roller bearings operate in a clean environment, the
primary cause of damage is the eventual fatigue of the surfaces
where rolling contact occurs. However, when particle contamination
enters the bearing system, it is likely to cause damage such as
bruising, which can shorten bearing life.

When dirt from the environment or metallic wear debris from
some component in the application is allowed to contaminate the
lubricant, wear can become the predominant cause of bearing
damage. If, due to particle contamination of the lubricant, bearing
wear becomes significant, changes will occur to critical bearing
dimensions that could adversely affect machine operation.

Bearings operating in a contaminated lubricant exhibit a higher
initial rate of wear than those running in an uncontaminated
lubricant. With no further contaminantingress, this wear rate quickly
diminishes. The contamination particles are reduced in size as they
pass through the bearing contact area during normal operation.



Water

Either dissolved or suspended water in lubricating oils can exert
a detrimental influence on bearing fatigue life. Water can cause
bearing etching that also can reduce bearing fatigue life. The
exact mechanism by which water lowers fatigue life is not fully
understood. It has been suggested that water enters micro-cracks
in the bearing races that are caused by repeated stress cycles.
This leads to corrosion and hydrogen embrittlement in the micro-
cracks, reducing the time required for these cracks to propagate
to an unacceptable-sized spall.

Water-base fluids such as water, glycol and invert emulsions also
have shown a reduction in bearing fatigue life. Although water
from these sources is not the same as contamination, the results
support the previous discussion concerning water-contaminated
lubricants.

GREASES - APPLICATIONS AND LUBRICATING METHODS

Grease lubricationis generally applicable to the following conditions,
and features low-to-moderate speed applications within operating
temperature limits of the grease:

® Easily confined in the housing. This is important in the food,
textile and chemical industries.

® Bearing enclosure and seal design simplified.

® |mproves the efficiency of external mechanical seals to
give better protection to the bearing.

® Successfully used for integrally-sealed, prelubricated ball
bearings.

Advantages of Prelubricated Bearings

Prelubricated shielded and sealed bearings are extensively used
with much success in applications where:

® (Grease might be injurious to other parts of the
mechanism.

® (Cost and space limitations preclude the use of a grease filled
housing.

® Housings cannot be kept free of dirt and grit, water or other
contaminants.

® Relubrication is impossible or would be a hazard
to satisfactory use.

Prelubricated bearings are pre-packed with greases that have
chemical and mechanical stability, and have demonstrated long-life
characteristics in rotating bearings. Greases are filtered several
times to remove all harmful material, and accurately metered so
that each bearing receives the proper amount of grease.

ENGINEERING

LIMITING SPEEDS

In addition to the bearing load ratings, the tabular pages also list
the limiting speed values which are the maximum speeds at which
the bearings may operate. These speeds have been calculated for
unsealed and sealed bearings of conventional design, tolerances
and internal clearances, properly mounted with low applied loads
using normal splash, drip feed or other methods of lubrication which
will provide adequate cooling of the bearings. A bearing may operate
at a speed higher than the listed limiting speed with the use of a
clean, good quality oil and after prior consultation with Torrington’s
Engineering Department. With high speeds and high acceleration
rates, the ratio of P/C should not fall below 0.02 to prevent skidding
of the rolling elements.

Also the bearing should not be subjected to uneven stress
distribution due to the effects of misalignment between the bearing
housings, deformation of the shaft or housing.

Speeds Inadequate for
Elastohydrodynamic Lubricating Film

International Standard IS0 281 which covers calculation of dynamic
load ratings and rating life states that at exceptionally low rotational
speeds (i.e. the product of speed and pitch diameter (Dpw) in mm
is less than 10000) the generated lubricant film is unlikely to be
adequate to separate the rolling element/raceway contacts. At
such operating conditions it may be inappropriate to calculate the
bearing life although practicalimprovementin life, may be achieved
with the use of lubricants of higher kinematic viscosity or containing
EP additives.

NEEDLE ROLLER BEARINGS A-35




ENGINEERING

TORQUE
NEEDLE ROLLER BEARINGS

Empirical torque equations for radial and thrust needle roller
bearings were developed:

M = dm(4.5x 107 v03n064 0.12F04)

v = Lubricant kinematic viscosity ¢St
n = Rotational speed, min-!

Fr = Radial load

dm = Mean diameter

Testing also showed that full complement radial needle roller
bearings operate at 1.5 to 2 times the torque determined for caged
radial needle roller bearings. Similarly, the running torque of thrust
needle roller bearings is given:

M = 45x107v03n06dy, + 0.016F,!
Fa = Axial load
| = Rollerlength

In both equations, the mean diameter dn, is the average of the bore
and 0.D. of the bearings, while the length (I) in the thrust bearing
torque equation can be approximated using the bearing’s radial
section (e.g., | = /2 [Ea - Ep]).

Ea is raceway contact dimensions, outer.

Ep is raceway contact dimensions, inner.

The viscosity is in units of centistokes. A typical conversion factor
for mineral oil is 1¢St = 0.875 cP.

Both of the aforementioned equations were determined for
circulating oil lubrication systems. For grease lubrication, the
viscosity of the base oil should be used to estimate the running
torque.
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RADIAL NEEDLE ROLLER AND CAGE ASSEMBLIES

Overview: Needle roller and cage assemblies feature a complement of needles held in place by a cage
with no inner or outer ring. The minimal cross section provides maximum load-carrying capability within
the smallest envelope.

® Sizes: 3 mm— 165 mm (0.1181 in. — 6.4961 in.) bore.

® Markets: Automotive and truck transmissions, agricultural and construction equipment,
two-cycle engines, pumps and compressors.

® Features and Benefits:

e Unitized design simplifies handling and installation while allowing for increased lube flow.

e Split and segmented designs allow mounting at difficult positions on crankshafts and
gear shafts.

e Controlled contour rollers optimize contact stress distribution.

e Special manufacturing processes help increase roller fatigue resistance and minimize
axial drift effects in critical applications.

e Optimized cage piloting geometry minimizes pressure velocity effects.
e Steel or polymer cages are available to suit your application requirements.

e Coatings are available to help avoid corrosion and improve wear resistance.
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Radial Needle Roller and Cage Assemblies —

Metric Nominal Dimensions

Outer diameter
Prefix 28 =28 mm
K needle roller and cage assembly 65 =65 mm

K [(24/x28 x10| H
| |
| |

Bore diameter Width Suffix
24 =24 mm 10 =10 mm BE hardened steel cage (for crank pin position)
49 =49 mm 38=38mm H hardened steel cage

SE hardened steel cage (for wrist pin position)
TN molded cage of reinforced engineered polymer
ZW double-row
F machined cage
FH machined cage, case hardened
FV machined cage, hardened and tempered

Radial Needle Roller and Cage Assemblies —
Inch Nominal Dimensions

Prefixes
WJ needle roller and sigma type cage assembly Width
WJC needle roller and non-sigma type cage assembly 16 =164 =11in.

WJ| -20 |26 |16

Bore Outer Diameter
20=2016=1"in. 26 =2646=15gin.




Radial Needle
Roller and Cage
Assemblies

Page
Introduction............. ... ... .. i B-6
Single-Row, Double-Row Assemblies — Metric Series . .. .... B-8
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for Connecting Rod Applications — Metric Series. .. .... B-28

Assemblies for Crank Pin End Applications — Metric Series. . .B-33
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RADIAL NEEDLE ROLLER AND CAGE
ASSEMBLIES

METRIC SERIES

Metric series radial needle roller and cage assemblies are available
in a variety of sizes and designs. This catalog includes the most
popular, standardized designs.

K

REFERENCE STANDARDS ARE:

® [S0 3030 — needle roller bearings — radial needle roller and
cage assemblies — boundary dimensions and tolerances.

® DIN 5405 Part 1 —rolling bearings — needle roller bearings —
radial needle roller and cage assemblies.

® ANSI/ABMA 18.1 — needle roller bearings — radial, metric
design.

Before selecting specific metric series radial needle roller and cage
assemblies, the engineering section should be reviewed.

] NN I
K..ZW

Fig. B-1. Types of Metric Series Radial Needle Roller and Cage Assemblies

Suffixes

TN molded cage of reinforced engineered polymer

ZW double-row

TNZW molded cage of reinforced engineered polymer — double-row

H hardened steel cage

F machined cage

FH machined cage, case hardened

FV machined cage, hardened and tempered
CONSTRUCTION

Radial needle roller and cage assemblies have a steel cage that
provides both inward and outward retention for the needle rollers.
The designs provide maximum cage strength consistent with the
inherent high load-ratings of needle roller bearings. Accurate
guidance of the needle rollers by the cage bars allows for operation
athigh speeds. Needle roller and cage assemblies have either one
or two rows of needle rollers.

Also listed are metric series needle roller and cage assemblies
using molded, one-piece glass-reinforced engineered polymer
cages (suffix TN). These operate well at temperatures up to
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120° C (250° F) over extended periods. However, care should
be exercised when these assemblies are lubricated with oils
containing additives as service life may be reduced if the operating
temperature exceeds 100° C (212° F). At such high temperatures
oil can deteriorate with time and it is suggested that oil change
intervals are observed.

Needle rollers with relieved ends used in these assemblies are made
of high-carbon chrome steel, through-hardened, ground and lapped
to close tolerances for diameter and roundness. See the engineering
section for further discussion of relieved end rollers.



DIMENSIONAL ACCURACY
NEEDLE ROLLER GROUPS (GAGES)

Metric series radial needle roller and cage assemblies are supplied
with needle roller complements subdivided into groups (gages) shown
in Table B-1. This is in accordance with Grade G2 specified in 1ISO
3096 standard (see needle rollers, page B-355). The group limits of the
needle rollers are indicated on the package. Labels of identifying colors
show the group limits of the needle rollers. The needle roller and cage
assemblies of one shipment usually contain needle rollers with group
limits of between 0.000 to -0.002 mm (0.0000 to -0.00008 in.) and -0.005
to -0.007 mm (-0.0002 to -0.0003 in.) [colors red, blue and white]. For
additional information on needle roller and cage assemblies with needle
rollers of different group limits contact your representative.

Table B-1. Needle roller group limits (Grade G2)

Group tolerance Marking gage 'de”tg\r/igg ;:LT(;Z:'GW

(D mm

in. in.

s | oo P2 Red
omes | ooz i Rod
amwe | oo s Bl
oo':)g?g 0%332 M3M5 Blue
Ooogg: on()gg‘zi M4M6 White (gray)
0‘:,332 Ot:)gg; M5M7 White (gray)
Py Py MeM Green
0%88; 0%882 M7M9 Green
0‘:,333 O%g;g M8M10 Yellow
000332 0003(1)1 MIM11 Yellow

In the marking of the gages, P identifies zero (0) or plus (+), M identifies minus (-).

MOUNTING DIMENSIONS
DESIGN OF RACEWAYS

Radial needle roller and cage assemblies use the housing bore as
the outer raceway and the shaft as the inner raceway. To realize full
bearing load rating and life, the housing bore and the shaft raceways
must have the correct geometric and metallurgical characteristics.
The housing should be of sufficient cross section to maintain adequate
roundness and running clearance under load. Additional design details
for housings and shafts used as outer and inner raceways can be
foundinthe engineering section. The only limit to precision of the radial
clearance of a mounted assembly is the capability of the user to hold
closetolerances onthe innerand outer raceways. The suggested shaft
tolerances listed in Table B-2 are based on housing bore tolerance G6
and apply to metric series radial needle roller and cage assemblies with
needle rollers of group limits between POM2 and M5M7.

Radial Needle Roller and Cage Assemblies

Table B-2. Suggested shaft tolerances for housing bores machined
to G6

Nominal shaft diameter in mm <80 | >80

Radial clearance Shaft tolerance

Smaller than normal 5 h5
Normal h5 g5
Larger than normal g6 6

AXIAL GUIDANCE REQUIREMENTS

Radial needle roller and cage assembly must be axially guided
by shoulders or other suitable means. The end guiding surfaces
should be hardened to minimize wear and must provide sufficient
axial clearance to prevent end-locking of the assembly. Length
tolerance H11 is suggested.

If end guidance is provided by a housing shoulder atone end and by a
shaftshoulder atthe other end, the shaft must be axially positioned to
prevent end-locking of needle roller and cage assembly. The housing
and shaft shoulder heights should be 70 percent to 90 percent of the
needle roller diameter to provide proper axial guidance.

—LW—M = B
Q [

Guidance in the housing Guidance in the shaft

Fig. B-2. Axial guidance requirements

MOUNTING IN SETS

Radial needle roller and cage assemblies that are mounted side by
side must have needle rollers of the same group limits to ensure
uniform load distribution.

LUBRICATION

0il is the preferred lubricant for most applications. In critical
applications involving high speeds, ample oil flow must be provided.
Where assemblies are subjected to high centrifugal forces—suchasin
epicyclic gearing, or inertia forces, as in the small end of a connecting
rod —the contact pressure between the cage and the raceway guiding
surface becomes critical. The allowable contact pressure depends on
a combination of the induced force and the relative velocity between
the cage and raceway and the rate of lubricant flow. Consult your
representative when cages will be subjected to high induced forces.

SPECIAL DESIGNS

Radial needle roller and cage assemblies made to special
dimensions or configurations — such as those which are split to
assemble around a one-piece crankshaft — can be made available
on special order. Special coated or plated cages to enhance life,
under conditions of marginal lubrication and high induced forces,
also can be made available.
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SINGLE-ROW,

DOUBLE-ROW % @ RT 5—1 o B P—l
ASSEMBLIES B raceway surfaces to be
METRIC SERIES 58 HRC or equivalent

T i o NN n_ v [m] ] ]
Dy — : 1=
% K Kzw
Bc C ‘ Co S ‘ H
Speed Rating
Shaft Assembly . . .
Dia. Fw Ew -0.20-0.008 B Load Rt Cq Mounting Dimension Wt.
-055-0.022 oad Ratings . ; ;
Grease 0il Max. Min. Max. Min.
mm mm mm mm kN - mm mm mm mm kg
: : : : min ; - b :
in. in. in. in. Ibf. in. in. in. in. Ibs.
3 3 5 7 1.56 1.29 3.000 2.996 5.004 5.012 0.0002
4 74 —
0.1181 0.1181 0.1969 0.2756 KSXSITN 351 290 8000 000 0.1181 0.1180 0.1970 0.1973 0.0004
3 5 9 K3X5x9TN 1.74 1.48 48000 74000 _ 3.000 2.99 5.004 5.012 0.0003
0.1181 0.1969 0.3543 391 333 0.1181 0.1180 0.1970 0.1973 0.0007
4 4 7 7 1.83 1.32 4.000 3.995 1.014 1.005 0.0005
KaX7XTTN 34000 52000 —_
0.1575 0.1575 0.2756 0.276 an 297 0.1575 0.1573 0.2761 0.2758 0.001
5 5 8 8 218 171 5.000 4.995 8.014 8.005 0.0007
K5X8X8TN 31000 47000 —
0.1969 0.1969 0.3150 0.315 490 384 0.1969 0.1967 0.3155 0.3152 0.002
5 8 10 K5X8X10TN 3.04 2.63 31000 47000 o 5.000 4.995 8.014 8.005 0.0008
0.1969 0.3150 0.394 683 591 0.1969 0.1967 0.3155 0.3152 0.002
5 9 13 429 3.55 _ 5.000 4.995 9.014 9.005 0.002
0.1969 0.3543 0.512 KSXSXISTN 964 798 26000 40000 0.1969 0.1967 0.3549 0.3545 0.004
6 6 9 8 319 2.90 6.000 5.995 9.014 9.005 0.0008
0.2362 0.2362 0.3543 0.315 K6X9X8 ni 652 29000 44000 0.0116 0.2362 0.2360 0.3549 0.3545 0.002
6 9 8 2.47 2.07 6.000 5.995 9.014 9.005 0.001
2 A4 —
0.2362 0.3543 0.315 KEXSXBTN 555 465 9000 000 0.2362 0.2360 0.3549 0.3545 0.002
6 9 10 K6X9X10TN 3.07 2.74 29000 44000 _ 6.000 5.995 9.014 9.005 0.001
0.2362 0.3543 0.394 690 616 0.2362 0.2360 0.3549 0.3545 0.002
7 7 10 8 214 244 o 7.000 6.994 10.014 10.005 0.001
0.2756 0.2756 0.3937 0.315 K7X10X6TN 616 549 28000 42000 0.2756 0.2754 0.3943 0.3939 0.002
7 10 10 3.40 3.22 o 7.000 6.994 10.014 10.005 0.001
0.2756 0.3937 0.394 K7X10X10TN 764 124 28000 42000 0.2756 0.2754 0.3943 0.3939 0.002
7 n 15 KIX11X15TN 6.44 6.24 23000 35000 o 7.000 6.994 11.017 11.006 0.003
0.2756 0.4331 0.591 1450 1400 0.2756 0.2754 0.4337 0.4333 0.007
8 8 1 8 323 n 8.000 7.994 11.017 11.006 0.002
0.3150 0.3150 0.4331 0.315 KEXTIXBFV 726 699 26000 41000 0.0132 0.3150 0.3147 0.4337 0.4333 0.004
8 1 8 234 2.05 _ 8.000 1.994 11.017 11.006 0.001
0.3150 0.4331 0.315 KEXTIXETN 526 461 26000 41000 0.3150 0.3147 0.4337 0.4333 0.002
8 1n 10 4.57 4.89 8.000 1.994 11.017 11.006 0.002
2 4 .014
0.3150 0.4331 0.394 Kextixio 1030 1100 6000 000 0.0148 0.3150 0.3147 0.4337 0.4333 0.004
8 n 10 K8X11X10FV 4.01 an 26000 41000 0.0142 8.000 7.99 11.017 11.006 0.002
0.3150 0.4331 0.394 901 924 0.3150 0.3147 0.4337 0.4333 0.004
8 1" 10 3.84 3.91 8.000 7.994 11.006 11.017 0.001
K8x11x10TN 26000 41000 —_
0.3150 0.4331 0.394 X 864 880 0.3150 0.3147 0.4333 0.4337 0.002
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Radial Needle Roller and Cage Assemblies

Bc C Co Soeed Rati N ‘ H
eed Ratin
SDI"igft Fw Ew :ggg gggg DAeziS;r?;tt)ilgn o ’ ! Cq Mounting Dimension Wt.
R Grease 0il Max. Min. Max. Min.
mm mm mm mm kN i mm mm mm mm kg
in. in. in. in. Ibf. in. in. in. in. Ibs.
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Continued on next page.
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NEEDLE ROLLER BEARINGS

SINGLE-ROW,

DOUBLE-ROW E— " —

N

. __H — nF 5 3
ASSEMBLIES - -
raceway surfaces to be
. 58 HRC or equivalent
continued
METRIC SERIES Fo Al | (AR P | I Y | E - N . H
77777777777 ﬁj
\ ‘ |
|
|
|1
|
| |
L
I I — = I
e E 1
% K KzW
Bc C ‘ Cu ‘
Speed Rating
Shaft Assembly . . .
Biin, Fw Ew -0.20-0.008 B ) Cq Mounting Dimension Wt.
055-0022 Load Ratings - : :
Grease 0il Max. Min. Max. Min.
mm mm mm mm kN it mm mm mm mm kg
in. in. in. in. Ibf. in. in. in. in. Ibs.
13 13 18 15 10.8 121 13.000 12.992 18.017 18.006 0.008
1 2 .021
0.5118 0.5118 0.7087 0.591 K13X18X15F 2430 2720 6000 5000 0.0213 0.5118 0.5115 0.7093 0.7089 0.01
14 14 18 8 5.39 5.82 14.000 13.992 18.017 18.006 0.004
K14X18X; 1 2 .01
0.5512 0.5512 0.7087 0.315 8X8 1210 1310 9000 9000 0.0188 0.5512 0.5509 0.7093 0.7089 0.009
14 18 10 117 8.41 14.000 13.992 18.017 18.006 0.005
0.5512 0.7087 0.394 K14X18X10 1610 1890 19000 29000 0.0206 0.5512 0.5509 0.7093 0.7089 0.01
14 18 13 973 125 14.000 13.992 18.017 18.006 0.006
0.5512 0.7087 0.512 K14x18xi3 2190 2810 19000 29000 0.0221 0.5512 0.5509 0.7093 0.7089 0.013
14 18 15 105 13.8 14.000 13.992 18.017 18.006 0.007
K14X18X1 1 2 02!
0.5512 0.7087 0.591 8X15 2360 3100 9000 9000 0.0233 0.5512 0.5509 0.7093 0.7089 0.015
14 18 17 124 171 14.000 13.992 18.017 18.006 0.008
K14X18X17H 19000 29000 0.0246
0.5512 0.7087 0.669 8 2790 3840 0.5512 0.5509 0.7093 0.7089 0.018
14 19 13 10.2 114 14.000 13.992 19.020 19.007 0.008
0.5512 0.7480 0.512 K14XI9X13H 2290 2560 16000 24000 00217 0.5512 0.5509 0.7488 0.7483 0.018
14 19 18 13.2 16.0 14.000 13.992 19.020 19.007 0.011
0.5512 0.7480 0.709 K14x19xisF 2970 3600 16000 24000 0.0236 0.5512 0.5509 0.7488 0.7483 0.024
14 2 12 K14X20X12 105 106 1000 | 21000 | o029 | 14000 | 13992 | 20020 | 20007 | 0009
0.5512 0.7874 0.472 2360 2380 0.5512 0.5509 0.7882 0.7877 0.020
15 15 18 14 1.92 119 . 15.000 14.992 18.017 18.006 0.003
0.5906 0.5906 0.7087 0.551 KISXIBXIATN 1780 2680 13000 23000 0.5906 0.5902 0.7093 0.7089 0.007
15 18 16 8.36 12.6 15.000 14.992 18.017 18.006 0.005
0.5906 0.7087 0.630 KIBXIBXT6F 1880 2830 13000 23000 0.0244 0.5906 0.5902 0.7093 0.7089 0.01
15 18 17 8.08 121 15.000 14.992 18.017 18.006 0.005
K15X18X17 2 .0241
0.5906 0.7087 0.669 5X18 1820 2720 3000 36000 00 0.5906 0.5902 0.7093 0.7089 0.011
15 19 10 181 9.69 15.000 14.992 19.020 19.007 0.005
0.5906 0.7480 0.394 KISX19X10 1770 2180 18000 28000 0.0220 0.5906 0.5902 0.7488 0.7483 0.01
15 19 13 9.66 126 15.000 14.992 19.020 19.007 0.007
0.5906 0.7480 0.512 KISX19X13 2170 2830 18000 28000 0.0235 0.5906 0.5902 0.7488 0.7483 0.015
15 19 17 123 17.2 15.000 14.992 19.020 19.007 0.009
K15X19X17 18000 28000 0.0254
0.5906 0.7480 0.669 2770 3870 0.5906 0.5902 0.7488 0.7483 0.020
15 19 17 123 172 15.000 14.992 19.020 19.007 0.009
K15X19X17H 1 2 .0254
0.5906 0.7480 0.669 5X19 2710 3870 8000 8000 0.025 0.5906 0.5902 0.7488 0.7483 0.020
15 19 22 122 17.0 15.000 14.992 19.020 19.007 0.010
K15X19X22ZW 18000 28000 0.0253
0.5906 0.7480 0.866 2740 3820 0.5906 0.5902 0.7488 0.7483 0.022
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Radial Needle Roller and Cage Assemblies

B¢ G Co S ‘ H
Speed Rating
Shaft Assembly . .
Dia. Fw Ew -0.20-0.008 Designation oo o Cq Mounting Dimension Wt.
Ll Grease 0il Max. Min. Max. Min.
mm mm mm mm kN i mm mm mm mm kg
in. in. in. in. Ibf. in. in. in. in. Ibs.
15 15 20 13 9.93 1.3 15.000 14.992 20.020 20.007 0.008
0.5906 0.5906 0.7874 0.512 KI5X20K13H 2230 2540 16000 24000 0.0222 0.5906 0.5902 0.7882 0.7877 0.018
15 21 15 134 14.8 15.000 14.992 21.020 21.007 0.013
0.5906 0.8268 0.591 KISX21XT5 3010 3330 14000 21000 0.0233 0.5906 0.5902 0.8276 0.8270 0.029
15 21 21 18.0 21.17 15.000 14.992 21.020 21.007 0.018
14 21 .02!
0.5906 0.8268 0.827 KISX21X21H 4050 4880 000 000 0.0256 0.5906 0.5902 0.8276 0.8270 0.040
16 16 20 8 K16X20X8F 6.37 151 18000 28000 0.0212 16.000 15.992 20.020 20.007 0.005 :
0.6299 0.6299 0.7874 0.315 1430 1690 0.6299 0.6296 0.7882 0.7877 0.011 %
16 20 10 1.82 9.76 16.000 15.992 20.020 20.007 0.006 .
0.6299 0.7874 0.394 K16X20X10 1760 2190 18000 28000 0.0226 0.6299 0.6296 0.7882 0.7877 0.013
16 20 10 1.82 9.76 16.000 15.992 20.020 20.007 0.006
0.6299 0.7874 0.394 K16X20X10H 1760 2190 18000 28000 0.0226 0.6299 0.6296 0.7882 0.7877 0.013
16 20 10.6 K16X20X10,6TN1 6.06 7.01 18000 28000 o 16.000 15.992 20.020 20.007 0.003
0.6299 0.7874 0.417 1360 1580 0.6299 0.6296 0.7882 0.7877 0.007
16 20 13 101 135 16.000 15.992 20.020 20.007 0.007
0.6299 0.7874 0.512 K1X20X13 2270 3030 18000 28000 0.0245 0.6299 0.6296 0.7882 0.7877 0.015
16 20 14 10.8 14.8 16.000 15.992 20.020 20.007 0.007
0.6299 0.7874 0.551 K16X20K14 2430 3330 18000 26000 0.0251 0.6299 0.6296 0.7882 0.7877 0.015
16 20 17 1.9 16.8 16.000 15.992 20.020 20.007 0.009
1 2 .02!
0.6299 0.7874 0.669 K16X20X17F 2680 3780 8000 8000 0.0259 0.6299 0.6296 0.7882 0.7877 0.020
16 20 17 12.9 185 16.000 15.992 20.020 20.007 0.008
K16X20X17H 1 2 .02
0.6299 0.7874 0.669 6X20 2900 4160 8000 8000 0.0265 0.6299 0.6296 0.7882 0.7877 0.018
16 20 20 134 19.5 16.000 15.992 20.020 20.007 0.01
0.6299 0.7874 0.787 K16X20X20 3010 4380 18000 28000 0.0269 0.6299 0.6296 0.7882 0.7877 0.024
16 22 12 1.2 119 16.000 15.992 22.020 22.007 0.010
0.6299 0.8661 0.472 K16x2zx12 2520 2680 19000 29000 0.0221 0.6299 0.6296 0.8669 0.8664 0.022
16 22 16 14.9 17.2 16.000 15.992 22.020 22.007 0.014
K16X22X1 1 2 .024
0.6299 0.8661 0.630 6 6 3350 3870 9000 9000 0.0248 0.6299 0.6296 0.8669 0.8664 0.031
16 22 16 14.9 17.2 16.000 15.992 22.020 22.007 0.014
0.6299 0.8661 0.630 K16X22X16H 3350 3870 19000 29000 0.0248 0.6299 0.6296 0.8669 0.8664 0.031
16 22 20 18.6 22.9 16.000 15.992 22.020 22.007 0.017
0.6299 0.8661 0.787 K16X22X20 4180 5150 19000 29000 0.0267 0.6299 0.6296 0.8669 0.8664 0.037
16 24 20 20.2 214 16.000 15.992 24.020 24.007 0.025
2 .02!
0.6299 0.9449 0.787 K16X24X20 4540 4810 0000 30000 0.0255 0.6299 0.6296 0.9457 0.9452 0.055
17 17 20 10 K17X20X10 5.96 853 16000 25000 0.0234 17.000 16.992 20.020 20.007 0.004
0.6693 0.6693 0.7874 0.394 1340 1920 0.6693 0.6690 0.7882 0.7877 0.009
17 21 10 8.12 104 17.000 16.992 21.020 21.007 0.006
0.6693 0.8268 0.394 KI7X21X10 1830 2340 17000 26000 0.0236 0.6693 0.6690 0.8276 0.8270 0.013
17 21 12.8 10.5 145 17.000 16.992 21.020 21.007 0.008
0.6693 0.8268 0.504 KI7X21x13H 2360 3260 17000 26000 0.0256 0.6693 0.6690 0.8276 0.8270 0.018
17 21 13 105 145 17.000 16.992 21.020 21.007 0.008
K17X21X1 17 2 .02!
0.6693 0.8268 0.512 3 2360 3260 000 6000 0.0256 0.6693 0.6690 0.8276 0.8270 0.018
17 21 15 1.4 16.1 17.000 16.992 21.020 21.007 0.008
K17X21X1 17000 26000 0.0263
0.6693 0.8268 0.591 s 2560 3620 0.6693 0.6690 0.8276 0.8270 0.018
17 21 17 134 19.8 17.000 16.992 21.020 21.007 0.011
K17X21X17H 17000 26000 0.0277
0.6693 0.8268 0.669 3010 4450 0.6693 0.6690 0.8276 0.8270 0.024
17 22 20 17.0 233 17.000 16.992 22.020 22.007 0.015
17 271 .02
0.6693 0.8661 0.787 KI7X22X20FH 3820 5240 000 000 0.0280 0.6693 0.6690 0.8669 0.8664 0.033
Continued on next page.
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NEEDLE ROLLER BEARINGS

SINGLE-ROW,
DOUBLE-ROW

N

O i A = n— 1 O 9
ASSEMBLIES - T
raceway surfaces to be
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continued
METRIC SERIES Fo Al | (AR P | I Y | E - N . H
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Speed Rating
Shaft Assembly . . .
Biin, Fw Ew -0.20-0.008 B . ) Cq Mounting Dimension Wt.
055-0022 oad Ratings - : :
Grease 0il Max. Min. Max. Min.
mm mm mm mm kN it mm mm mm mm kg
in. in. in. in. Ibf. in. in. in. in. Ibs.
17 17 23 15 141 16.3 17.000 16.992 23.020 23.007 0.010
1 21 .0251
0.6693 0.6693 0.9055 0.591 KI7X23X15F 3170 3660 8000 000 0.025 0.6693 0.6690 0.9063 0.9058 0.022
18 18 2 8 K18X22X8F 6.32 .70 16000 | 20000 | oo22a | 18000 | 17.992 | 22020 | 22007 | 0005
0.7087 0.7087 0.8661 0.315 1420 1730 0.7087 0.7083 0.8669 0.8664 0.011
18 22 10 8.4 1.1 18.000 17.992 22.020 22.007 0.006
0.7087 0.8661 0.394 K18x22X10 1890 2500 16000 24000 0.0246 0.7087 0.7083 0.8669 0.8664 0.013
18 22 10 8.4 1.1 18.000 17.992 22.020 22.007 0.006
0.7087 0.8661 0.394 K18X22X10H 1890 2500 16000 24000 0.0246 0.7087 0.7083 0.8669 0.8664 0.013
18 22 13 10.8 154 18.000 17.992 22.020 22.007 0.008
K18X22X13H 1 24 .02
0.7087 0.8661 0.512 8 3 2430 3460 6000 000 0.0266 0.7087 0.7083 0.8669 0.8664 0.018
18 22 14 116 16.8 18.000 17.992 22.020 22.007 0.009
0.7087 0.8661 0.551 K18x22X14 2610 3780 16000 24000 0.0272 0.7087 0.7083 0.8669 0.8664 0.020
18 22 14 13 16.3 18.000 17.992 22.020 22.007 0.009
0.7087 0.8661 0.551 K18X22X14FV 2540 3660 16000 24000 0.0270 0.7087 0.7083 0.8669 0.8664 0.020
18 22 17 133 19.9 18.000 17.992 22.020 22.007 0.009
0.7087 0.8661 0.669 K18X22X17H 2990 4470 16000 24000 0.0284 0.7087 0.7083 0.8669 0.8664 0.020
18 22 20 15.0 234 18.000 17.992 22.020 22.007 0.011
K18X22X20F 1 24 .02!
0.7087 0.8661 0.787 8 0 3370 5260 6000 000 0.0296 0.7087 0.7083 0.8669 0.8664 0.024
18 24 12 1.8 131 18.000 17.992 24.020 24.007 0.011
K18X24X12 17000 25000 0.0243
0.7087 0.9449 0.472 2650 2940 0.7087 0.7083 0.9457 0.9452 0.024
18 24 20 194 24.9 18.000 17.992 24.020 24.007 0.019
0.7087 0.9449 0.787 K18X24X20H 4360 5600 16000 25000 0.0285 0.7087 0.7083 0.9457 0.9452 0.042
18 25 22 K18X25X22H 233 28.6 17000 26000 0.0291 18.000 17.992 25.020 25.007 0.025
0.7087 0.9843 0.866 5240 6430 0.7087 0.7083 0.9850 0.9845 0.055
18 26 12 138 135 18.000 17.992 26.020 26.007 0.020
K18X26X12FV 11000 17000 0.0238
0.7087 1.0236 0.472 8X26 3100 3030 0.7087 0.7083 1.0244 1.0239 0.044
18 26 20 21.7 241 18.000 17.992 26.020 26.007 0.027
K18X26X20F 17000 26000 0.0275
0.7087 1.0236 0.787 4380 5420 0.7087 0.7083 1.0244 1.0239 0.060
19 19 23 13 10.8 15.5 19.000 18.991 23.020 23.007 0.008
K19X23X13 15000 23000 0.0273
0.7480 0.7480 0.9055 0.512 2430 3480 0.7480 0.7477 0.9063 0.9058 0.018
19 23 17 134 20.6 19.000 18.991 23.020 23.007 0.011
K19X23X17 1 2 .02!
0.7480 0.9055 0.669 23 3010 4630 5000 3000 0.0293 0.7480 0.7477 0.9063 0.9058 0.024
20 20 24 8 131 9.60 20.000 19.991 24.020 24.007 0.005
K20X24X8F 14000 22000 0.0248
0.7874 0.7874 0.9449 0.315 1640 2160 0.7874 0.7870 0.9457 0.9452 0.01
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Radial Needle Roller and Cage Assemblies

B¢ G Co S ‘ H
Speed Rating
Shaft Assembly q - q
Dia. Fw Ew -0.20-0.008 Designation oo o Cq Mounting Dimension Wt.
a2 Grease 0il Max. Min. Max. Min.
mm mm mm mm kN i mm mm mm mm kg
in. in. in. in. Ibf. in. in. in. in. Ibs.
20 20 24 10 8.97 125 20.000 19.991 24.020 24.007 0.006
0.7874 0.7874 0.9449 0.394 K20X24X10 2020 2810 14000 22000 0.0265 0.7874 0.7870 0.9457 0.9452 0.013
20 24 10 8.97 125 20.000 19.991 24.020 24.007 0.006
0.7874 0.9449 0.394 K20X24X10H 2020 2810 14000 22000 0.0265 0.7874 0.7870 0.9457 0.9452 0.013
20 24 12 10.7 15.7 20.000 19.991 24.020 24.007 0.008
14 221 .02
0.7874 0.9449 0.472 K20X24X12 2410 3530 000 000 0.0280 0.7874 0.7870 0.9457 0.9452 0.018
20 24 13 K20X24X13 115 17.3 14000 22000 0.0287 20.000 19.991 24.020 24.007 0.008 :
0.7874 0.9449 0.512 2590 3890 0.7874 0.7870 0.9457 0.9452 0.018 %
20 24 13 115 173 20.000 19.991 24.020 24.007 0.009 B
0.7874 0.9449 0.512 K20X24X13H 2590 3890 14000 22000 0.0287 0.7874 0.7870 0.9457 0.9452 0.020
20 24 14 124 18.9 20.000 19.991 24.020 24.007 0.009
0.7874 0.9449 0.551 K20X24X14 2790 4250 14000 22000 0.0293 0.7874 0.7870 0.9457 0.9452 0.020
20 24 17 K20X24X17H 14.8 23.17 14000 22000 0.0310 20.000 19.991 24.020 24.007 0.011
0.7874 0.9449 0.669 3330 5330 0.7874 0.7870 0.9457 0.9452 0.024
20 26 12 13.0 15.3 20.000 19.991 26.020 26.007 0.012
0.7874 1.0236 0.472 K20X26X12 2920 3440 15000 23000 0.0264 0.7874 0.7870 1.0244 1.0239 0.026
20 26 13 134 15.9 20.000 19.991 26.020 26.007 0.014
0.7874 1.0236 0512 K20X26K13H 3010 3570 15000 23000 0.0267 0.7874 0.7870 1.0244 1.0239 0.031
20 26 17 193 25.5 20.000 19.991 26.020 26.007 0.017
1 2 .
0.7874 1.0236 0.669 K20X26X17H 4340 5730 5000 3000 0.0300 0.7874 0.7870 1.0244 1.0239 0.037
20 26 20 203 212 20.000 19.991 26.020 26.007 0.020
K20X26X2 1 2 .
0.7874 1.0236 0.787 0X26X20 4560 6110 5000 3000 0.0305 0.7874 0.7870 1.0244 1.0239 0.044
20 28 20 24.6 29.0 20.000 19.991 28.020 28.007 0.028
0.7874 1.1024 0.787 K20X28X20H 5530 6520 15000 23000 0.0300 0.7874 0.7870 1.1031 1.1026 0.062
20 28 25 29.7 31.0 20.000 19.991 28.020 28.007 0.036
0.7874 1.1024 0.984 K20X28X25H 6680 8320 15000 23000 0.0319 0.7874 0.7870 1.1031 1.1026 0.079
20 30 30 389 45.8 20.000 19.991 30.020 30.007 0.055
K20X30X30H 1 24 .032
0.7874 1.1811 1.181 OX30X30 8750 10300 6000 000 0.0329 0.7874 0.7870 1.1819 1.1814 0.121
20 32 36 499 51.0 20.000 19.991 32.025 32.009 0.082
K20X32X36H 16000 25000 0.0344
0.7874 1.2598 1417 OX32X36 11220 12810 0.7874 0.7870 1.2608 1.2602 0.181
21 21 25 17 143 231 21.000 20.991 25.020 25.007 0.012
0.8268 0.8268 0.9843 0.669 K21X25KT7E 3210 5190 14000 21000 0.0315 0.8268 0.8264 0.9850 0.9845 0.026
21 25 17 143 231 21.000 20.991 25.020 25.007 0.013
14 21 .031
0.8268 0.9843 0.669 K21X25X17H 3210 5190 000 000 0.0315 0.8268 0.8264 0.9850 0.9845 0.029
22 22 26 10 9.81 14.5 22.000 21.991 26.020 26.007 0.007
K22X26X10H 1 2 .0291
0.8661 0.8661 1.0236 0.394 6X10 2210 3260 3000 0000 0.029 0.8661 0.8658 1.0244 1.0239 0.015
22 26 13 1.8 183 22.000 21.991 26.020 26.007 0.012
0.8661 1.0236 0512 K22x26K13H 2650 4110 13000 20000 0.0303 0.8661 0.8658 1.0244 1.0239 0.026
22 26 17 15.6 26.3 22.000 21.991 26.020 26.007 0.015
0.8661 1.0236 0.669 K22X26XTT 3510 5910 13000 20000 0.032 0.8661 0.8658 1.0244 1.0239 0.033
22 26 17 15.6 26.3 22.000 21.991 26.020 26.007 0.012
K22X26X17H 1 2 .0332
0.8661 1.0236 0.669 6 3510 5910 3000 0000 0.033 0.8661 0.8658 1.0244 1.0239 0.026
22 26 18 15.3 255 22.000 21.991 26.020 26.007 0.017
K22X26X18H 13000 20000 0.0329
0.8661 1.0236 0.709 6X18 3440 5730 0.8661 0.8658 1.0244 1.0239 0.037
22 28 13 139 171 22.000 21.991 28.020 28.007 0.015
K22X28X13 13000 20000 0.0283
0.8661 1.1024 0.512 3120 3840 0.8661 0.8658 1.1031 1.1026 0.033
22 28 17 18.2 24.2 22.000 21.991 28.020 28.007 0.020
1 2 .
0.8661 1.1024 0.669 K22X28X17H 4090 5440 3000 0000 0.0308 0.8661 0.8658 1.1031 1.1026 0.044
Continued on next page.
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NEEDLE ROLLER BEARINGS

SINGLE-ROW,
DOUBLE-ROW

N

O i O = n— 1 O 9
ASSEMBLIES - -
raceway surfaces to be
. 58 HRC or equivalent
continued
METRIC SERIES Fo Al | (AR P | I Y | E - N . H
77777777777 mj
!
|1
|
| |
|
I I — = I
S E 1
% K Kzw
Bc C ‘ Cu ‘
Speed Rating
Shaft Assembly . . .
Biin, Fw Ew -0.20-0.008 B Load Ratings Cq Mounting Dimension Wt.
Ve Grease oil Max. Min. Max. Min.
mm mm mm mm kN it mm mm mm mm kg
in. in. in. in. Ibf. in. in. in. in. Ibs.
22 22 30 15 19.7 223 22.000 21.991 30.020 30.007 0.023
144 21 .0292
0.8661 0.8661 1.1811 0.591 K22X30X15H 4430 5010 000 000 0.023 0.8661 0.8658 1.1819 1.1814 0.051
22 30 20 244 294 22.000 21.991 30.020 30.007 0.031
K22X30X20FV 141 21 .031
0.8661 1.1811 0.787 30X20 5490 6610 000 000 00313 0.8661 0.8658 1.1819 1.1814 0.068
22 32 24 331 319 22.000 21.991 32.025 32.009 0.046
0.8661 1.2598 0.945 K22XSZX24E 7440 8520 14000 22000 0.0326 0.8661 0.8658 1.2608 1.2602 0.101
22 32 30 M8 513 22.000 21.991 32.025 32.009 0.057
K22X32X30H 14000 22000 0.0351
0.8661 1.2598 1.181 9400 11530 0.8661 0.8658 1.2608 1.2602 0.126
23 23 28 24 224 36.2 23.000 22.991 28.020 28.007 0.023
K23X28X24F 121 1 .
0.9055 0.9055 1.1024 0.945 3X28 5040 8140 000 So00 00355 0.9055 0.9052 1.1031 1.1026 0.051
23 35 16 259 25.1 23.000 22.991 35.025 35.009 0.040
0.9055 1.3780 0.630 K23X3SXT6H 5820 5640 14000 21000 0.0294 0.9055 0.9052 1.3789 1.3783 0.088
23 35 16.2 291 29.3 23.000 22.991 35.025 35.009 0.040
0.9055 1.3780 0.638 K23X35X16,2H 6540 6590 14000 21000 0.0306 0.9055 0.9052 1.3789 1.3783 0.088
24 24 28 10 9.67 14.6 24.000 23.991 28.020 28.007 0.027
0.9449 0.9449 1.1024 0.394 K24X28X10H 2170 3280 12000 18000 0.0298 0.9449 0.9445 1.1031 1.1026 0.060
24 28 13 125 20.2 24.000 23.991 28.020 28.007 0.010
K24X28X13H 121 1 .032:
0.9449 1.1024 0.512 8X13 2810 4540 000 8000 00323 0.9449 0.9445 1.1031 1.1026 0.022
24 28 16 24.000 23.991 28.020 28.007
0.9449 1.1024 0.630 K24X28X16F 0.9449 0.9445 1.1031 1.1026
24 28 17 15.4 264 24.000 23.991 28.020 28.007 0.013
0.9449 1.1024 0.669 K24X28X17H 3460 5930 12000 18000 0.0345 0.9449 0.9445 1.1031 1.1026 0.029
24 30 10 K24X30X10TN 13 135 12000 19000 o 24.000 23.991 30.020 30.007 0.008
0.9449 1.1811 0.39%4 2540 3030 0.9449 0.9445 1.1819 1.1814 0.018
24 30 17 198 21.1 24.000 23.991 30.020 30.007 0.020
0.9449 1.1811 0.669 K24XSO0X17H 4450 6230 12000 19000 0.0331 0.9449 0.9445 1.1819 1.1814 0.044
24 30 22 250 313 24.000 23.991 30.020 30.007 0.024
0.9449 1.1811 0.866 K24xsox22 5620 8390 12000 19000 0.035 0.9449 0.9445 1.1819 1.1814 0.053
24 36 23 371 401 24.000 23.991 36.025 36.009 0.070
0.9449 1.4173 0.906 K24X36X23H 8340 9010 13000 20000 0.0336 0.9449 0.9445 1.4183 1.4177 0.154
25 25 29 10 9.61 14.6 25.000 24.991 29.020 29.007 0.008
K25X29X10H 1 171 .
0.9843 0.9843 1.1417 0.39%4 SX23X10 2160 3280 000 000 0.0303 0.9843 0.9839 1.1425 1.1420 0.018
25 29 13 12.8 211 25.000 24.991 29.020 29.007 0.010
K25X29X13H 11000 17000 0.0332
0.9843 1.1417 0.512 2880 4740 0.9843 0.9839 1.1425 1.1420 0.022
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Radial Needle Roller and Cage Assemblies

Bc © Co ) S ‘ H
D W B | o;.00e| Designaton : e G Mounting Dimension e
-0.55 -0.022 toadiiatigs . . .
Grease 0il Max. Min. Max. Min.
mm mm mm mm kN i mm mm mm mm kg
in. in. in. in. Ibf. in. in. in. in. Ibs.
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Continued on next page.
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NEEDLE ROLLER BEARINGS

SINGLE-ROW,
DOUBLE-ROW — N —
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_ __H — 5 3
ASSEMBLIES - -
raceway surfaces to be
. 58 HRC or equivalent
continued
METRIC SERIES Fo Al | (AR P | I Y | E - N . H
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Speed Rating
Shaft Assembly . . .
Biin, Fw Ew -0.20-0.008 B . ) Cq Mounting Dimension Wt.
055-0022 oad Ratings - : :
Grease 0il Max. Min. Max. Min.
mm mm mm mm kN it mm mm mm mm kg
in. in. in. in. Ibf. in. in. in. in. Ibs.
26 26 30 10 9.46 145 26.000 25.991 30.020 30.007 0.007
1" 1 .
1.0236 1.0236 1.1811 0.39%4 K26X30X10F 2130 3260 000 6000 0.0308 1.0236 1.0233 1.1819 1.1814 0.015
26 30 13 123 204 26.000 25.991 30.020 30.007 0.011
K26X30X1 1 1 .
1.0236 1.1811 0.512 6X30X13 2770 4590 0000 6000 00335 1.0236 1.0233 1.1819 1.1814 0.024
26 30 17 15.0 26.3 26.000 25.991 30.020 30.007 0.014
1.0236 1.181 0.669 K26X30XT7 3370 5910 10000 16000 0.0357 1.0236 1.0233 1.1819 1.1814 0.031
26 30 22 16.7 30.2 26.000 25.991 30.020 30.007 0.018
1.0236 1.1811 0.866 K26X30x222\ 3750 6790 10000 16000 0.0370 1.0236 1.0233 1.1819 1.1814 0.040
28 28 32 21 18.7 35.7 28.000 27.991 32.025 32.009 0.018
K28X32X21F 1 .
1.1024 1.1024 1.2598 0.827 8X3 4200 8030 9300 S000 0.03%8 1.1024 1.1020 1.2608 1.2602 0.040
28 33 13 141 214 28.000 27.991 33.025 33.009 0.015
1.1024 1.2992 0.512 K2BXS3XISE 3170 4810 10000 15000 0.0339 1.1024 1.1020 1.3002 1.2996 0.033
28 33 13 141 214 28.000 21.991 33.025 33.009 0.015
1.1024 1.2992 0.512 K28XSSX13FV 3170 4310 10000 15000 0.0339 1.1024 1.1020 1.3002 1.2996 0.033
28 33 17 19.8 33.0 28.000 27.991 33.025 33.009 0.018
1.1024 1.2992 0.669 K28X33X17H 4450 7420 10000 15000 0.0378 1.1024 1.1020 1.3002 1.2996 0.040
28 33 21 29.0 53.8 28.000 27.991 33.025 33.009 0.027
K28X33X27 1 1 .0427
1.1024 1.2992 1.063 8X33 6520 12090 0000 5000 00 1.1024 1.1020 1.3002 1.2996 0.060
28 34 17 211 315 28.000 21.991 34.025 34.009 0.022
K28X34X17 10000 16000 0.0364
1.1024 1.3386 0.669 4740 7080 1.1024 1.1020 1.3396 1.3389 0.049
28 34 20 244 318 28.000 27.991 34.025 34.009 0.025
1.1024 1.3386 0.787 K28X34X20H 5490 8500 10000 16000 0.0381 1.1024 1.1020 1.3396 1.3389 0.055
28 35 15 195 256 28.000 27.991 35.025 35.009 0.025
K28X35X15H 1 1 .
1.1024 1.3780 0.591 8X35X15 4380 5760 0000 6000 00339 1.1024 1.1020 1.3789 1.3783 0.055
28 35 16 215 291 28.000 27.991 35.025 35.009 0.026
K28X35X16FH 10000 16000 0.0350
1.1024 1.3780 0.630 8X35X16 4830 6540 1.1024 1.1020 1.3789 1.3783 0.057
28 35 16 215 291 28.000 21.991 35.025 35.009 0.026
K28X35X16H 10000 16000 0.0350
1.1024 1.3780 0.630 4830 6540 1.1024 1.1020 1.3789 1.3783 0.057
28 35 27 35.2 54.7 28.000 27.991 35.025 35.009 0.042
K28X35X27H 10000 16000 0.0409
1.1024 1.3780 1.063 7910 12300 1.1024 1.1020 1.3789 1.3783 0.093
28 36 20 21.8 370 28.000 27.991 36.025 36.009 0.039
K28X36X20FV 1 1 .
1.1024 1.4173 0.787 8X36X20 6250 8320 0000 6000 0.0365 1.1024 1.1020 1.4183 1.4177 0.086
28 38 25 40.9 52.7 28.000 21.991 38.025 38.009 0.059
K28X38X25,5 11000 16000 0.0389
1.1024 1.4961 1.004 ! 9190 11850 1.1024 1.1020 1.4970 1.4964 0.130
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Radial Needle Roller and Cage Assemblies

Bc © Co ) S ‘ H
D W B | o;.00e| Designaton : e G Mounting Dimension e
-0.55 -0.022 toadiiatigs . . .
Grease 0il Max. Min. Max. Min.
mm mm mm mm kN i mm mm mm mm kg
in. in. in. in. Ibf. in. in. in. in. Ibs.
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Continued on next page.
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NEEDLE ROLLER BEARINGS

SINGLE-ROW,
DOUBLE-ROW

N

O i O = n— 1 O 9
ASSEMBLIES - -
raceway surfaces to be
. 58 HRC or equivalent
continued
METRIC SERIES Fo Al | (AR P | I Y | E - N . H
77777777777 ﬁj
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% K Kzw
Bc C ‘ Cu ‘
Speed Rating
Shaft Assembly . . .
Biin, Fw Ew -0.20-0.008 B ) Cq Mounting Dimension Wt.
055-0022 Load Ratings - : :
Grease 0il Max. Min. Max. Min.
mm mm mm mm kN it mm mm mm mm kg
in. in. in. in. Ibf. in. in. in. in. Ibs.
32 32 38 26 332 58.8 32.000 31.989 38.025 38.009 0.037
14 .0451
1.2598 1.2598 1.4961 1.024 K32X38X26H 7460 13220 8800 000 0.045 1.2598 1.2594 1.4970 1.4964 0.082
32 39 16 23.0 33.0 32.000 31.989 39.025 39.009 0.030
K32X39X16H 141 .0382
1.2598 1.5354 0.630 S2X39X16 5170 7420 8300 000 0.038 1.2598 1.2594 1.5364 1.5358 0.066
32 39 18 258 38.2 32.000 31.989 39.025 39.009 0.033
1.2598 1.5354 0.709 KSZX39XT8H 5800 8590 8500 14000 0.0397 1.2598 1.2594 1.5364 1.5358 0.073
32 40 25 319 51.2 32.000 31.989 40.025 40.009 0.052
1.2598 1.5748 0.984 K32X40X25H 8520 12860 S000 14000 0.0431 1.2598 1.2594 1.5758 1.5752 0.115
32 40 36 52.3 86.4 32.000 31.989 40.025 40.009 0.080
K32X40X36H 141 .0477
1.2598 1.5748 1.417 S2X40X36 11760 19420 9000 000 00 1.2598 1.2594 1.5758 1.5752 0.176
32 42 42 69.2 108 32.000 31.989 42.025 42.009 0.110
K32X42X42H 9200 14000 0.0491
1.2598 1.6535 1.654 3 15560 24280 1.2598 1.2594 1.6545 1.6539 0.243
32 46 18 39.2 M9 32.000 31.989 46.025 46.009 0.075
1.2598 1.8110 0.709 Ks2X4eX18H 8810 9420 9600 15000 0.0374 1.2598 1.2594 1.8120 1.8114 0.165
32 46 32 67.0 834 32.000 31.989 46.025 46.009 0.140
1.2598 1.8110 1.260 K32X4BX32H 15060 18750 9600 15000 0.0444 1.2598 1.2594 1.8120 1.8114 0.309
32 46 40 81.7 108 32.000 31.989 46.025 46.009 0.158
K32X46X40H 1 .047.
1.2598 1.8110 1.575 S2X46X40 18370 24280 9600 5000 0.0473 1.2598 1.2594 1.8120 1.8114 0.348
33 33 51 23 55.9 57.6 33.000 32.989 51.029 51.010 0.140
1.2992 1.2992 2.0079 0.906 KSSKSTXZ3H 12570 12950 9600 15000 0.0401 1.2992 1.2988 2.0090 2.0083 0.309
34 34 38 1" 122 219 34.000 33.989 38.025 38.009 0.011
1.3386 1.3386 1.4961 0.433 Kaaxsexit 2740 4920 8100 12000 0.0385 1.3386 1.3381 1.4970 1.4964 0.024
34 44 26 429 58.9 34.000 33.989 44.025 44.009 0.080
K34X44X26FH 1 .04
1.3386 1.7323 1.024 3 6 9640 13240 8600 S000 0.0433 1.3386 1.3381 1.7333 1.7326 0.176
34 44 26 429 58.9 34.000 33.989 44.025 44.009 0.075
K34X44X26FV 8600 13000 0.0433
1.3386 1.7323 1.024 3 6 9640 13240 1.3386 1.3381 1.7333 1.7326 0.165
35 35 40 13 16.2 21.2 35.000 34.989 40.025 40.009 0.018
K35X40X13H 7900 12000 0.0398
1.3780 1.3780 1.5748 0.512 3640 6110 1.3780 1.3775 1.5758 1.5752 0.040
35 40 17 221 408 35.000 34.989 40.025 40.009 0.025
1.3780 1.5748 0.669 KI5X40X17H 4970 9170 7500 12000 0.0440 1.3780 1.3775 1.5758 1.5752 0.055
35 40 19 232 432 35.000 34.989 40.025 40.009 0.025
K35X40X19F 7 121 0441
1.3780 1.5748 0.748 35XA0X19 5220 9710 %00 000 0.0446 1.3780 1.3775 1.5758 1.5752 0.055
35 40 19 232 43.2 35.000 34.989 40.025 40.009 0.025
K35X40X19H 7900 12000 0.0446
1.3780 1.5748 0.748 5220 9710 1.3780 1.3775 1.5758 1.5752 0.055
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Radial Needle Roller and Cage Assemblies

B¢ G Co S ‘ H
Speed Rating
Shaft Assembly q - q
Dia. Fw Ew -0.20-0.008 Designation _ Cq Mounting Dimension Wt.
-055-0.022 Loedlas . . .
Grease 0il Max. Min. Max. Min.
mm mm mm mm kN - mm mm mm mm kg
in. in. in. in. Ibf. min in. in. in. in. Ibs.
35 35 40 25 284 56.2 35.000 34.989 40.025 40.009 0.035
1.3780 1.3780 1.5748 0.984 KI5X4OK2SH 6380 12630 7500 12000 0.0476 1.3780 1.3775 1.5758 1.5752 0.077
35 40 21 298 59.6 35.000 34.989 40.025 40.009 0.037
1.3780 1.5748 1.063 KesXaOK2TH 6700 13400 7900 12000 0.0483 1.3780 1.3775 1.5758 1.5752 0.082
35 42 16 245 36.8 35.000 34.989 42.025 42.009 0.032
1 12 .04
1.3780 1.6535 0.630 K35X42X16 5510 8270 8100 000 0.0408 1.3780 1.3775 1.6545 1.6539 0.071
35 42 16 245 36.8 35.000 34.989 42.025 42.009 0.031
K35X42X16AH 1 12 .04
1.3780 1.6535 0.630 3 6 5510 8270 8100 000 0.0408 1.3780 1.3775 1.6545 1.6539 0.068 -
35 42 18 215 42.6 35.000 34.989 42.025 42.009 0.035 %
1.3780 1.6535 0.709 K35X42X18 6180 9580 8100 12000 0.0423 1.3780 1.3775 1.6545 1.6539 0.077
35 42 20 304 485 35.000 34.989 42.025 42.009 0.037
1.3780 1.6535 0.787 K35X42X20H 6830 10900 8100 12000 0.0437 1.3780 1.3775 1.6545 1.6539 0.082
35 42 30 405 70.0 35000 | 34989 | 42025 | 42.009 0.061
K35X42X30FH 1 12 047
1.3780 1.6535 1.181 3 30 9100 15740 8100 000 0.0479 1.3780 1.3775 1.6545 1.6539 0.134
35 45 20 365 49.9 35.000 34.989 45.025 45.009 0.059
1.3780 1717 0.787 K35X45K20FH 8210 11220 8400 13000 0.0421 1.3780 1.3775 1.7726 1.7720 0.130
35 45 30 51.2 745 35.000 34.989 45.025 45.009 0.100
1.3780 1717 1.181 K35X45X30F 11510 16750 8400 13000 0.0465 1.3780 1.3775 1.7726 1.7720 0.220
35 45 35 62.1 95.5 35.000 34.989 45.025 45.009 0.085
4 1 .0494
1.3780 1117 1.378 KI5XASX35H 13960 21470 8400 3000 0.049 1.3780 1.3775 1.7726 1.7720 0.187
35 45 ] 708 13 35.000 34.989 45.025 45.009 0.120
K35X45X41 4 1 051
1.3780 1717 1.614 35X45 15920 25400 8400 3000 0.0515 1.3780 1.3775 1.7726 1.7720 0.265
35 45 49 825 138 35.000 34.989 45.025 45.009 0.143
1.3780 1717 1.929 KI5X45X4SH 18550 31020 8400 13000 0.0541 1.3780 1.3775 1.7726 1.7720 0.315
35 45 49 ns 115 35.000 34.989 45.025 45.009 0.143
1.3780 1717 1.929 KISXABXATHZW 16140 25850 8400 13000 0.0518 1.3780 1.3775 1.7726 1.7720 0.315
35 48 22.8 416 57.4 35.000 34.989 48.025 48.009 0.100
K35X48X22,8H 1 .042.
1.3780 1.8898 0.898 S6X48x2z.8 10700 12900 8600 3000 0.0423 1.3780 1.3775 1.8907 1.8901 0.220
35 50 40 197 102 35.000 34.989 50.025 50.009 0.200
1.3780 1.9685 1.575 KS5XS0X40F 17920 22930 8700 13000 0.0480 1.3780 1.3775 1.9695 1.9689 0.441
36 36 40 29 212 45.2 . 36.000 35.989 40.025 40.009 0.029
1.4173 1.4173 1.5748 1.142 KI6X40X29TN 4710 10160 7600 12000 1.4173 1.4169 1.5758 1.5752 0.064
36 42 16 228 311 36.000 35.989 42.025 42.009 0.027
7 12| .042!
1.4173 1.6535 0.630 K36X42X16 5130 8480 800 000 0.0425 1.4173 1.4169 1.6545 1.6539 0.060
36 44 215 K36X44X27,5H 428 69.2 7900 12000 0.0475 36.000 35.989 44.025 44.009 0.064
1.4173 1.7323 1.083 9620 15560 1.4173 1.4169 1.7333 1.7326 0.140
37 37 42 13 16.9 294 37.000 36.989 42.025 42.009 0.017
1.4567 1.4567 1.6535 0.512 Ka7X42X13H 3800 6610 7500 11000 0.0416 1.4567 1.4563 1.6545 1.6539 0.037
37 42 17 219 4.0 31.000 36.989 42.025 42.009 0.025
1.4567 1.6535 0.669 KaTXazX1TH 4920 9220 7500 11000 0.04851 1.4567 1.4563 1.6545 1.6539 0.055
37 42 27 K37X42X27F 321 66.9 7500 11000 0.0510 37.000 36.989 42.025 42.009 0.039
1.4567 1.6535 1.063 7220 15040 1.4567 1.4563 1.6545 1.6539 0.086
37 44 19 29.7 48.0 37.000 36.989 44,025 44.009 0.039
1.4567 1.7323 0.748 Ka7X44x1oH 6680 10790 7600 12000 0.0447 1.4567 1.4563 1.7333 1.7326 0.086
38 38 L] 9 5.93 11.0 o 38.000 37.989 41.025 41.009 0.004
1.4961 1.4961 1.6142 0.354 KIBXAIXSTN 1330 2470 7o 11000 1.4961 1.4956 1.6152 1.6145 0.009
38 43 17 218 4.0 38.000 37.989 43.025 43.009 0.032
7 " .0457
1.4961 1.6929 0.669 KIBX4SXI7F 4900 9220 300 000 0.045 1.4961 1.4956 1.6939 1.6933 0.071

Continued on next page.
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raceway surfaces to be
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continued
METRIC SERIES Fo Al | (AR P | I Y | E - N . H
77777777777 ﬁj
\ ‘ |
|
|
|1
|
| |
g S— ] = — : E— 1
e E 1
% K Kzw
Bc C ‘ Cu ‘
Speed Rating
Shaft Assembly . . .
Biin, Fw Ew -0.20-0.008 B ) Cq Mounting Dimension Wt.
055-0022 Load Ratings - : :
Grease 0il Max. Min. Max. Min.
mm mm mm mm kN it mm mm mm mm kg
in. in. in. in. Ibf. in. in. in. in. Ibs.
38 38 43 17 218 4.0 38.000 37.989 43.025 43.009 0.032
7 n .0457
1.4961 1.4961 1.6929 0.669 KIBXASXITH 4900 9220 300 000 0.045 1.4961 1.4956 1.6939 1.6933 0.071
38 43 21 319 67.0 38.000 37.989 43.025 43.009 0.041
K38X43X27 7 1" .051
1.4961 1.6929 1.063 38XE3 71170 15060 300 000 0.0516 1.4961 1.4956 1.6939 1.6933 0.090
38 46 198 333 51.0 38.000 37.989 46.025 46.009 0.055
1.4961 1.8110 0.780 K3BXAGX20 7490 11470 7500 12000 0.0450 1.4961 1.4956 1.8120 1.8114 0121
38 46 19.8 333 51.0 38.000 31.989 46.025 46.009 0.055
1.4961 1.8110 0.780 K3BX46X20H 7490 11470 7500 12000 0.0450 1.4961 1.4956 1.8120 1.8114 0.121
38 46 32 53.7 94.6 38.000 37.989 46.025 46.009 0.080
K38X46X32FV1 7 12 .052!
1.4961 1.8110 1.260 SBXA6X3 12070 21270 500 000 0.0525 1.4961 1.4956 1.8120 1.8114 0.176
38 46 32 55.2 98.1 38.000 37.989 46.025 46.009 0.090
K38X46X32H 7500 12000 0.0530
1.4961 1.8110 1.260 38XA6X3 12410 22050 1.4961 1.4956 1.8120 1.8114 0.198
38 50 25 53.0 70.8 38.000 37.989 50.025 50.009 0.100
1.4961 1.9685 0.984 K38X50X25 11910 15920 7800 12000 0.0464 1.4961 1.4956 1.9695 1.9689 0.220
38 50 33 68.3 98.2 38.000 31.989 50.025 50.009 0.126
1.4961 1.9685 1.299 KIBXS0X33H 15350 22080 7800 12000 0.0504 1.4961 1.4956 1.9695 1.9689 0.278
38 50 40 76.2 113 38.000 37.989 50.025 50.009 0.170
K38X50X40FH 7 12 .0521
1.4961 1.9685 1.575 38X50%40 17130 25400 800 000 0.05 1.4961 1.4956 1.9695 1.9689 0.375
40 40 45 13 17.6 31.7 40.000 39.989 45.025 45.009 0.022
1.5748 1.5748 1717 0.512 KADXK4SX13H 3960 7130 6300 11000 0.0438 1.5748 1.5744 1.7726 1.7720 0.049
40 45 18 251 50.4 40.000 39.989 45.025 45.009 0.031
1.5748 1717 0.709 K40X45X18H 5640 11330 6300 11000 0.0492 1.5748 1.5744 1.7726 1.7720 0.068
40 45 21 K40X45X21H 233 45.2 6900 11000 0.0479 40.000 39.989 45.025 45.009 0.033
1.5748 1717 0.827 5240 10160 1.5748 1.5744 1.7726 1.7720 0.073
40 45 21 32.7 70.2 40.000 39.989 45.025 45.009 0.040
K40X45X27H 6900 11000 0.0534
1.5748 1717 1.063 OX4S 7350 15780 1.5748 1.5744 1.7726 1.7720 0.088
40 45 21 333 721 40.000 39.989 45.025 45.009 0.030
1.5748 1717 1.063 KAOX4SX2TTN 7490 16210 6300 11000 0.0538 1.5748 1.5744 1.7726 1.7720 0.066
40 45 29 34.7 75.9 40.000 39.989 45.025 45.009 0.050
1.5748 1717 1.142 KAOX45X29H 7800 17060 6300 11000 0.0545 1.5748 1.5744 1.7726 1.7720 0.110
a0 a6 17 KAOXA6X17 252 440 7000 | 11000 | o0osgs | 90000 | 39989 | 46025 | 46009 | 0033
1.5748 1.8110 0.669 5670 9890 1.5748 1.5744 1.8120 1.8114 0.073
40 47 18 280 45.6 40.000 39.989 47.025 47.009 0.041
K40X47X18 7000 11000 0.0456
1.5748 1.8504 0.709 6290 10250 1.5748 1.5744 1.8514 1.8507 0.090
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Radial Needle Roller and Cage Assemblies

Bc © Co ) S ‘ H
D W B | o;.00e| Designaton : e G Mounting Dimension e
-0.55 -0.022 toadiiatigs . . .
Grease 0il Max. Min. Max. Min.
mm mm mm mm kN i mm mm mm mm kg
in. in. in. in. Ibf. in. in. in. in. Ibs.
s | rsae | e | o | NOPE g gy | 0 | e oome | T | et | o0 | oo
a8 | 1gum 0787 KADXABX20PVY | e moo | oo | ooz | OB | TR | Yoy | e | onns
e | te | o | KOUBEH g | | 700 | moo oo | Tk | Tew | der | oo
s | v | ame | KOSy | 70 | mow | omso | SRR Tow | Tmm | mo | oz ,
s | v | roes | KOS G0 g | 70 | mom | omo | R Toe | e | e | ons %
e | ot | | KOOSRl gy | TR0 0 oosse | R0 TR | i | 2w | odw
e | 2aom | o | KOSy |70 |t oo R Tk | daes | 2o | oo
o | e | e | i | KOROWW S0 | o | e oo | T | rmer | e | ot
tos | v | s | o | NP g | | oo oo |l Tt | et | o0 | oo
toss | reor | ose | KOKTH LS| g | 000 |t | oo | R Tese |t | 1es0) | oo
o | s |t | NPT g | o | o oo R Te | e | w0 | omo
o | v |t | KPOIH L ge | o|oomss | R Te | v | mo) | oo
tos | e | ows | NPOBOE L gy | s | o omis ) R Te | s | e | oo
tos |t | osiz | KOSOKM L go g | o0 |t | ooks | R Teset | tees | 1o | aom
o | v | o | KPS0 gy | o | o | ooms | RS Yo | e | e | o
il . 181 KAZXSOK30K em | a0 600 | 10000 | ooses | TR | TS | T | veew | orms
toss | om0 | e | PSR gy | 700 | om0 | oosie | RS Teset | 2 | 2 | oo
oo | v | ase | s | KO0 s | oseo oo | ROL D T | mo | tor | oo
o | v | roes | KOOTH g | S0 | s o | 00 Yo | tmm | et | ono
s | v | e | ome | WSO Jo | gy | S0 | oo | SO0 Tl | Teess | 1o | odor
s |t | oms | KOSl gy | S0 | o0 oo | 5001 Dt | tees | 1o | oo
s | v | raor | PSS | ol | o0 | s oo 0S| Nete | e | e | 0o
vy || e | osie | KOS Re | gy | o0 | w0 oo | SO0 T | Tees |t | aois
o |t | osr | KON g | g | S0 | w0 | ove | SR | | Tees | 1o | oo
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ASSEMBLIES - -
raceway surfaces to be
. 58 HRC or equivalent
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METRIC SERIES Fo Al | (AR P | I Y | E - N . H
77777777777 ﬁj
\ ‘ |
|
|
|1
|
| |
L
X A A Ly
l Il o = 0_ v tq T []j }
S E 1
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Bc C ‘ Cu ‘
Speed Rating
Shaft Assembly . . .
Biin, Fw Ew -0.20-0.008 B Load Ratings Cq Mounting Dimension Wt.
Ve Grease oil Max. Min. Max. Min.
mm mm mm mm kN it mm mm mm mm kg
in. in. in. in. Ibf. in. in. in. in. Ibs.
45 45 50 17 249 51.8 45.000 44.989 50.025 50.009 0.030
1 4 .052:
17117 1117 1.9685 0.669 KASXSOX17H 5600 11650 6100 9400 0.0523 17117 1.77112 1.9695 1.9689 0.066
45 50 20 21.0 574 45.000 44.989 50.025 50.009 0.040
K45X50X20F 1 4 .
1777 1.9685 0.787 SX50%20 6070 12900 6100 9400 0.0536 1717 1.7712 1.9695 1.9689 0.088
45 50 21 246 50.4 45.000 44.989 50.025 50.009 0.036
1777 1.9685 0.827 KABXS0K21CH 5530 11330 6100 9400 0.0519 177 177112 1.9695 1.9689 0.079
45 50 21 34.2 714 45.000 44.989 50.025 50.009 0.043
1117 1.9685 1.063 KASXSOX2TFH 7690 17400 6100 s400 0.0577 1717 1.77112 1.9695 1.9689 0.095
45 50 21 K45X50X27TN 31.8 70.7 6100 9400 o 45.000 44.989 50.025 50.009 0.048
177117 1.9685 1.063 7150 15890 1717 1.77112 1.9695 1.9689 0.106
45 52 18 30.1 52.0 45.000 44.989 52.029 52.010 0.045
1777 2.0472 0.709 KABX52XT8H 6770 11690 6200 900 0.0497 1717 171712 2.0484 2.0476 0.099
45 52 21 35.0 63.2 45.000 44.989 52.029 52.010 0.055
1717 2.0472 0.827 KasXs2X21F 7870 14210 6200 9500 0.0521 1717 17712 2.0484 2.0476 0.121
45 53 20 36.0 59.5 45.000 44.989 53.029 53.010 0.054
1117 2.0866 0.787 KASX53X20H 8090 13380 6200 9600 0.0504 1117 1.77112 2.0878 2.0870 0.19
45 53 248 45.9 815 45.000 44.989 53.029 53.010 0.072
K45X53X25H 2 054!
1777 2.0866 0.976 SX53X25 10320 18320 6200 9600 0.0545 1717 1.7712 2.0878 2.0870 0.159
45 53 25 425 13.7 45.000 44.989 53.029 53.010 0.075
1777 2.0866 0.984 KABX53X2SE 9550 16570 6200 9600 0.0531 1717 177112 2.0878 2.0870 0.165
45 53 28 493 89.2 45.000 44.989 53.029 53.010 0.078
1117 2.0866 1.102 KASX53X28H 11080 20050 6200 9600 0.0557 1717 1.7712 2.0878 2.0870 0.172
45 55 20 42.0 62.2 45.000 44.989 55.029 55.010 0.074
K45X55X20H 4 .0494
17717 2.1654 0.787 SX55X20 9440 13980 6400 9800 0.049 1717 1.77112 2.1665 2.1657 0.163
45 59 18 478 58.9 45.000 44.989 59.029 59.010 0.107
1.7117 23228 0.709 KABX59XTEH 10750 13240 6600 10000 0.0467 11117 17712 2.3240 23232 0.236
45 59 18 45.7 55.4 _ 45.000 44.989 59.029 59.010 0.097
1717 2.3228 0.709 KASXSIX18TN 10270 12450 6600 10000 1717 17712 2.3240 2.3232 0.214
45 59 36 824 118 45.000 44.989 59.029 59.010 0.181
17117 2.3228 1.417 KASXS9X3EH 18520 26530 6600 10000 0.0555 1717 1.7712 2.3240 2.3232 0.399
45 60 30 755 101 45.000 44.989 60.029 60.010 0171
K45X60X30H 1 .
1777 2.3622 1.181 SX60X30 16970 22710 6600 0000 0.0530 1717 1.7712 2.3633 2.3626 0.377
45 60 45 108 160 45.000 44.989 60.029 60.010 0.280
K45X60X45H 6600 10000 0.0594
1.7117 2.3622 1.772 24280 35970 11117 177112 2.3633 2.3626 0.617
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Radial Needle Roller and Cage Assemblies

B¢ G Co S ‘ H
Speed Rating
Shaft Assembly q - q
Dia. Fu Bv | 0200008 Designation o Co MountnalDinension Wi
a2 Grease 0il Max. Min. Max. Min.
mm mm mm mm kN i mm mm mm mm kg
in. in. in. in. Ibf. in. in. in. in. Ibs.
46 46 53 36 486 96.7 46.000 45.989 53.029 53.010 0.100
K46X53X36HZW 6100 9300 0.0585
1.8110 1.8110 2.0866 1417 533 10930 21740 1.8110 1.8106 2.0878 2.0870 0.220
47 47 52 15 201 398 47.000 46.989 52.029 52.010 0.030
K47X52X15FH 5800 8900 0.0499
1.8504 1.8504 2.0472 0.591 4520 8950 1.8504 1.8500 2.0484 2.0476 0.066
47 52 17 24.2 50.4 47.000 46.989 52.029 52.010 0.032
.052!
1.8504 2.0472 0.669 KATXS2XTTH 5440 11330 5800 8300 00529 1.8504 1.8500 2.0484 2.0476 0.071
47 52 26.8 354 824 47.000 46.989 52.029 52.010 0.045
K47X52X27FH ,
1.8504 2.0472 1.055 5 7960 18520 5600 8300 0.05%8 1.8504 1.8500 2.0484 2.0476 0.099 %
47 52 21 36.6 85.9 47.000 46.989 52.029 52.010 0.045
K47X52X27H 5800 8900 0.0604 =
1.8504 2.0472 1.063 8230 19310 1.8504 1.8500 2.0484 2.0476 0.099
47 55 28 489 89.5 47.000 46.989 55.029 55.010 0.092
K47X55X28FV1 6000 9200 0.0568
1.8504 2.1654 1.102 10990 20120 1.8504 1.8500 2.1665 2.1657 0.203
48 48 53 17 K48X53X17H 25.7 54.9 5700 8700 0.0546 48.000 47.989 53.029 53.010 0.032
1.8898 1.8898 2.0866 0.669 5780 12340 1.8898 1.8893 2.0878 2.0870 0.071
48 54 19 309 61.2 48.000 47.989 54.029 54.010 0.042
1.8898 2.1260 0.748 KABXSAXToH 6950 13760 5700 8800 0.0545 1.8898 1.8893 2121 2.1264 0.093
49 49 55 32 40.2 86.4 49.000 48.989 55.029 55.010 0.080
1.9291 1.9291 2.1654 1.260 KASXSXSZHZW 9040 19420 5600 8600 0.05%9 1.9291 1.9287 2.1665 2.1657 0.176
49 65 38 100 142 49.000 48.989 65.029 65.010 0.244
1 .
1.9291 2.5591 1.496 KAIXBSX3BH 22430 31920 6100 9300 00583 1.9291 1.9287 2.5602 2.5594 0.538
50 50 55 17 255 55.0 50.000 49.989 55.029 55.010 0.032
K50X55X17H 4 A .0557
1.9685 1.9685 2.1654 0.669 S0%55 5730 12360 5400 8400 0.055 1.9685 1.9681 2.1665 2.1657 0.071
50 55 20 30.2 68.5 50.000 49.989 55.029 55.010 0.038
1.9685 2.1654 0.787 K50X55X20H 6790 15400 5400 8400 0.0588 1.9685 1.9681 2.1665 2.1657 0.084
50 55 30 38.2 924 50.000 49.989 55.029 55.010 0.057
K50X55X30 5400 8400 0.0633
1.9685 2.1654 1.181 8590 20770 1.9685 1.9681 2.1665 2.1657 0.120
50 55 30 38.2 924 50.000 49.989 55.029 55.010 0.057
K50X55X30FV1 4 4 X
1.9685 2.1654 1.181 S0X55X30 8590 20770 5400 8400 0.0633 1.9685 1.9681 2.1665 2.1657 0.126
50 56 23 355 741 50.000 49.989 56.029 56.010 0.051
K50X56X2: 5500 8500 0.0582
1.9685 2.2047 0.906 S0X56X23 7980 16660 1.9685 1.9681 2.2059 2.2051 0.112
50 57 18 313 56.4 50.000 49.989 57.029 57.010 0.050
1.9685 2.2441 0.709 KSOXS7X18FH 7040 12680 5500 8500 0.0531 1.9685 1.9681 2.2452 2.2445 0.110
50 58 20 38.8 67.8 50.000 49.989 58.029 58.010 0.065
.054
1.9685 2.2835 0.787 KEOXS8X20H 8720 15240 5600 8600 0.0545 1.9685 1.9681 2.2846 2.2839 0.143
50 58 25 465 85.6 50.000 49.989 58.029 58.010 0.081
K50X58X25H .0577
1.9685 2.2835 0.984 S0X58X25 10450 19240 5600 8600 0.05 1.9685 1.9681 2.2846 2.2839 0.179
50 58 35 64.9 131 50.000 49.989 58.029 58.010 0.105
K50X58X35H 5600 8600 0.0642
1.9685 2.2835 1.378 14590 29450 1.9685 1.9681 2.2846 2.2839 0.231
50 62 30 64.6 98.1 50.000 49.989 62.029 62.010 0.136
1.9685 2.4409 1.181 K50XG2X30H 14520 22050 5800 8300 0.0565 1.9685 1.9681 2441 24413 0.300
50 66 30 80.9 109 50.000 49.989 66.029 66.010 0.192
K50X66X30H 1 .
1.9685 2.5984 1.181 S0X66X30 18190 24500 5900 s100 0.0559 1.9685 1.9681 2.5996 2.5988 0.423
50 70 32 103 129 50.000 49.989 70.029 70.010 0.224
K50X70X32H 6100 9300 0.0569
1.9685 2.7559 1.260 SOXT0%3 23160 29000 1.9685 1.9681 2.7570 2.7563 0.494
52 52 57 12 184 36.7 52.000 51.987 57.029 57.010 0.022
2.0472 2.0472 2.2441 0.472 K52xs7x12 4140 8250 5200 8000 0.0512 2.0472 2.0467 2.2452 2.2445 0.049
52 57 17 214 443 52.000 51.987 57.029 57.010 0.035
2 .0537
2.0472 2.2441 0.669 K52XS7X17FCH 4310 9960 5200 8000 0.053 2.0472 2.0467 2.2452 2.2445 0.077

Continued on next page.
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Speed Rating
Shaft Assembly . . .
Dia. Fw Ew -0.20-0.008 B } Cq Mounting Dimension Wt.
-0.55 -0.022 Loadiatios . . .
Grease 0il Max. Min. Max. Min.
mm mm mm mm kN g mm mm mm mm kg
in. in. in. in. Ibf. in. in. in. in. Ibs.
52 52 57 17 214 4.3 52.000 51.987 57.029 57.010 0.035
2 .0537
2.0472 2.0472 2.2441 0.669 KS2XS7X17H 4810 9960 5200 8000 0.053 2.0472 2.0467 2.2452 2.2445 0.077
52 60 24 471 883 52.000 51.987 60.029 60.010 0.078
K52X60X24 4 2 .0592
2.0472 2.3622 0.945 52X60 10600 19900 5400 8200 0.09 2.0472 2.0467 2.3633 2.3626 0.172
55 55 60 17 26.0 58.3 55.000 54.987 60.029 60.010 0.037
2.1654 2.1654 2.3622 0.669 KSBXE0XT7 5850 13100 4900 7600 0.0550 2.1654 2.1648 2.3633 2.3626 0.082
55 60 20 30.7 724 55.000 54.987 60.029 60.010 0.042
2.1654 2.3622 0.787 KS5X60X20H 6900 16300 4900 7600 0.0622 2.1654 2.1648 2.3633 2.3626 0.093
55 60 27 401 102 55.000 54.987 60.029 60.010 0.055
K55X60X27H 4 7 .0677
2.1654 2.3622 1.063 55X60 9010 22900 900 600 0.0 2.1654 2.1648 2.3633 2.3626 0.121
55 60 30 40.6 103 55.000 54.987 60.029 60.010 0.066
2.1654 2.3622 1.181 KS5XE0X30 9130 23200 4900 7600 0.0680 2.1654 2.1648 2.3633 2.3626 0.146
55 60 30 40.6 103 55.000 54.987 60.029 60.010 0.068
K55X60X30FH 4900 7600 0.0680
2.1654 2.3622 1.181 9130 23200 2.1654 2.1648 2.3633 2.3626 0.150
55 61 26 4.3 102 55.000 54.987 61.029 61.010 0.063
2.1654 2.4016 1.024 KS5X61X26H 9960 22900 5000 7600 0.0657 2.1654 2.1648 2.4027 2.4020 0.139
55 62 18 332 62.8 55.000 54.987 62.029 62.010 0.055
K55X62X18H 77 .
2.1654 2.4409 0.709 S5X62X18 7460 14100 5000 00 0.0569 2.1654 2.1648 24421 24413 0.121
55 63 15 30.5 515 55.000 54.987 63.029 63.010 0.054
2.1654 2.4803 0.591 KSBXB3XTSE 6860 11600 5000 7800 0.0531 2.1654 2.1648 24815 2.4807 0.119
55 63 20 40.3 735 55.000 54.987 63.029 63.010 0.072
2.1654 2.4803 0.787 K55X63X20 9060 16500 5000 7800 0.0580 2.1654 2.1648 2.4815 2.4807 0.159
55 63 25 498 96.5 55.000 54.987 63.029 63.010 0.080
K55X63X2! 7 .0621
2.1654 2.4803 0.984 S5X63X25 11200 21700 5000 800 0.06 2.1654 2.1648 2.4815 2.4807 0.176
55 63 32 62.3 129 55.000 54.987 63.029 63.010 0.108
K55X63X32 5000 7800 0.0667
2.1654 2.4803 1.260 S5X63X3 14000 29000 2.1654 2.1648 24815 2.4807 0.238
58 58 63 17 210 62.6 58.000 57.987 63.029 63.010 0.037
2.2835 2.2835 2.4803 0.669 KSBX63X17F 6070 14100 4700 7200 0.0615 2.2835 2.2830 2.4815 2.4807 0.082
58 64 19 329 70.6 58.000 57.987 64.029 64.010 0.037
2.2835 25197 0.748 KSBXG4X19H 7400 15900 4700 7200 0.0615 2.2835 2.2830 2.5208 2.5201 0.082
58 65 18 343 67.1 58.000 57.987 65.029 65.010 0.058
K58X65X18H 47 7 .
2.2835 2.5591 0.709 SBX69X18 7710 15100 00 300 0.0593 2.2835 2.2830 2.5602 2.5594 0.128
60 60 65 20 319 781 60.000 59.987 65.029 65.010 0.046
K60X65X20H 4500 6900 0.0660
2.3622 2.3622 2.5591 0.787 7170 17600 2.3622 2.3617 2.5602 2.5594 0.101
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Radial Needle Roller and Cage Assemblies

B¢ G Co S ‘ H
Speed Rating
Shaft Assembly q . q
Dia. Fw Ew -0.20-0.008 Designation Load Rati Cq Mounting Dimension Wt.
-0.55 -0.022 oad natings i : :
Grease 0il Max. Min. Max. Min.
mm mm mm mm kN i mm mm mm mm kg
in. in. in. in. Ibf. in. in. in. in. Ibs.
60 60 65 26.8 395 103 60.000 59.987 65.029 65.010 0.059
2.3622 2.3622 2.5591 1.055 KGOX6EX2TFH 8880 23200 4500 600 0.0707 2.3622 2.3617 2.5602 2.5594 0.130
60 65 29.8 429 114 60.000 59.987 65.029 65.010 0.085
2.3622 2.5591 1.173 KGOX6EX30FH 9640 25600 500 600 0.0726 2.3622 2.3617 2.5602 2.5594 0.187
60 65 30 429 114 60.000 59.987 65.029 65.010 0.070
4! .072
2.3622 2.5591 1.181 KGOX65X30 9640 25600 500 6300 0.0726 2.3622 2.3617 2.5602 2.5594 0.154
60 68 17 KGOX68X17F 342 614 4600 7100 0.0577 60.000 59.987 68.029 68.010 0.066 :
2.3622 26772 0.669 7690 13800 2.3622 2.3617 2.6783 2.6776 0.146 %
60 68 20 M8 192 60.000 59.987 68.029 68.010 0.066 .
2.3622 26772 0.787 KGOXG8X20H 9400 17800 4600 7100 0.0614 2.3622 2.3617 2.6783 2.6776 0.146
60 68 23 49.0 97.2 60.000 59.987 68.029 68.010 0.089
2.3622 2.6772 0.906 KBOXBEXZ3F 11000 21900 4600 7100 0.0646 2.3622 2.3617 2.6783 2.6776 0.196
60 68 23 49.0 97.2 60.000 59.987 68.029 68.010 0.089
K60X68X23FH 4 n .064
2.3622 26772 0.906 60X68X23 11000 21900 600 0 0.0646 2.3622 2.3617 2.6783 2.6776 0.196
60 68 23 49.0 97.2 60.000 59.987 68.029 68.010 0.089
2.3622 2.6772 0.906 KGOX6BX23H 11000 21900 4600 700 0.0646 2.3622 2.3617 2.6783 2.6776 0.196
60 68 25 51.6 104 60.000 59.987 68.029 68.010 0.091
2.3622 26772 0.984 KG0X68X25 11600 23400 600 7100 0.0657 2.3622 2.3617 2.6783 2.6776 0.201
60 68 30 46.4 90.1 60.000 59.987 68.029 68.010 0.119
4 n .0634
2.3622 26772 1.181 KGOX6BXS0ZW 10400 20300 600 0 0.063 2.3622 2.3617 2.6783 2.6776 0.262
63 63 n 20 K63X71X20 M4 794 4400 6700 0.0628 63.000 62.987 1.029 7.010 0.070
2.4803 2.4803 2.7953 0.787 9310 17800 2.4803 2.4798 2.7964 2.7957 0.154
64 64 70 16 26.4 55.1 64.000 63.987 70.029 70.010 0.049
25197 25197 2.7559 0.630 K64x70x16 5930 12400 4200 6500 0.0605 25197 25192 2.7570 2.7563 0.108
65 65 70 20 286 69.2 65.000 64.987 70.029 70.010 0.050
2.5591 2.5591 2.7559 0.787 K65X70X20CH 6430 15600 00 6400 0.0665 2.5591 2.5585 2.7570 2.7563 0.110
65 70 20 315 78.9 65.000 64.987 70.029 70.010 0.050
K65X70X20H 4 A .0687
2.5591 2.7559 0.787 65X70%20 7080 17700 00 6400 0.068 2.5591 2.5585 2.7570 2.7563 0.110
65 70 30 444 123 65.000 64.987 70.029 70.010 0.075
2.5591 2.7559 1.181 KE5X10X30 9980 27700 100 6400 0.0766 2.5591 2.5585 2.7570 2.7563 0.165
65 £} 23 482 91.7 65.000 64.987 73.029 73.010 0.091
2.5591 2.8740 0.906 KBSXT3X23H 10800 22000 4200 6500 0.0671 2.5591 2.5585 2.8752 2.8744 0.201
65 £} 30 60.1 129 65.000 64.987 73.029 73.010 0.116
42 .071
2.5591 2.8740 1.181 KBSX73X30H 13500 29100 00 6500 00719 2.5591 2.5585 2.8752 2.8744 0.256
68 68 74 20 315 88.1 68.000 67.987 74.029 74.010 0.062
K68X74X20FH 4 1 !
2.6772 2.6772 29134 0.787 68 0 8430 19800 000 6100 0.0699 26772 2.6767 2.9145 2.9138 0.137
68 74 28 448 110 68.000 67.987 74.029 74.010 0.082
26772 29134 1.102 KG8X74x28CH 10100 24700 4000 6100 00739 26772 2.6767 2.9145 29138 0.181
68 4 30 416 119 68.000 67.987 74.029 74.010 0.098
2.6772 29134 1.181 KB8X74X30H 10700 26800 4000 6100 0.0754 26772 2.6767 2.9145 2.9138 0.216
68 14 35 451 m 68.000 67.987 74.029 74.010 0.120
K68X74X35HZW 4 1 .074
2.6772 29134 1.378 68 3% 10100 25000 000 6100 0.0740 26772 2.6767 2.9145 2.9138 0.265
68 76 20 438 87.8 68.000 67.987 76.029 76.010 0.086
K68X76X2 4000 6200 0.0667
26772 2.9921 0.787 6BXT6X20 9850 19700 2.6772 2.6767 2.9933 2.9925 0.190
68 82 385 117 209 68.000 67.987 82.034 82.012 0.320
2.6772 3.2283 1.516 KE8X82X38,5H 26300 47000 4200 6400 0.0761 26772 2.6767 3.2297 3.2288 0.705
70 70 76 20 36.1 84.7 70.000 69.987 76.029 76.010 0.065
.0702
2.7559 2.7559 2.9921 0.787 K70X76X20 8120 19000 3900 5900 0.070 2.7559 2.7554 2.9933 2.9925 0.143

Continued on next page.
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Speed Rating
Shaft Assembly . . .
Dia. Fw Ew -0.20-0.008 B . } Cq Mounting Dimension Wt.
-0.55 -0.022 cadliaunes . . .
Grease 0il Max. Min. Max. Min.
mm mm mm mm kN - mm mm mm mm kg
B R B B min o o B B
in. in. in. in. Ibf. in. in. in. in. Ibs.
70 70 76 30 51.6 134.0 70.000 69.987 76.029 76.010 0.097
.07
2.7559 2.7559 2.9921 1.181 K70X76X30 11600 30100 3900 5900 0.0786 2.7559 2.7554 2.9933 2.9925 0.214
70 78 20 43.6 87.9 70.000 69.987 78.029 78.010 0.090
K70X78X20H .067
2.7559 3.0709 0.787 OX78X20 9800 19800 3900 6000 0.0676 2.7559 2.7554 3.0720 3.0713 0.198
70 8 23 498 104.0 70.000 69.987 78.029 78.010 0.115
K70X78X23F 3900 6000 0.0705
2.7559 3.0709 0.906 11200 23400 2.7559 2.7554 3.0720 3.0713 0.254
70 i) 24.8 498 104.0 70.000 69.987 78.029 78.010 0.115
K70X78X25F 3900 6000 0.0705
2.7559 3.0709 0.976 11200 23400 2.7559 2.7554 3.0720 3.0713 0.254
70 i) 30 62.2 139.0 70.000 69.987 78.029 78.010 0.140
K70X78X30H .0757
2.7559 3.0709 1.181 OX78X30 14000 31200 3900 6000 0.075 2.7559 2.7554 3.0720 3.0713 0.309
70 78 46 784 187.0 70.000 69.987 78.029 78.010 0.188
2.7559 3.0709 1.811 KTOXTEXAGZW 17600 42000 3900 6000 0.0815 2.7559 2.7554 3.0720 3.0713 0414
70 85 40 118 203 70.000 69.987 85.034 85.012 0.338
2.7559 3.3465 1.575 K70X85X40F 26500 45600 oo 6300 0.0758 2.7559 2.7554 3.3478 3.3469 0.745
70 88 30 115 175 70.000 69.987 88.034 88.012 0.205
2.7559 3.4646 1.181 K70X88X30H 25900 39300 400 6400 00714 2.7559 2.7554 3.4659 3.4650 0.452
2 72 80 20 444 90.7 72.000 71.987 80.029 80.010 0.084
K72X80X2 .
2.8346 2.8346 3.1496 0.787 80X20 9980 20400 3800 5800 0.0650 2.8346 2.83411 3.1507 3.1500 0.185
3 3 9 20 310 88.7 73.000 72.987 79.029 79.010 0.068
2.8740 2.8740 3.1102 0.787 KTSK19X20 8320 19900 3700 5700 0.0723 2.8740 2.8735 31114 3.1106 0.150
15 75 81 20 314 90.7 75.000 74.987 81.034 81.012 0.075
2.9528 2.9528 3.1890 0.787 K75X81X20F 8410 20400 3600 5500 00737 2.9528 2.9522 3.1903 3.1894 0.165
75 83 23 52.5 114.0 75.000 74.987 83.034 83.012 0.104
K75X83X2: .0744
2.9528 3.2677 0.906 SX83X23 11800 25600 3600 5600 00 2.9528 2.9522 3.2691 3.2682 0.229
75 83 30 60.9 138 75.000 74.987 83.034 83.012 0141
2.9528 3.2677 1.181 KT5XB3X30 13700 31000 3600 5600 0.0780 2.9528 2.9522 3.2691 3.2682 031
75 83 30 60.9 138 75.000 74.987 83.034 83.012 0.141
2.9528 3.2677 1.181 K75X8SXSOFH 13700 31000 3600 5600 0.0780 2.9528 2.9522 3.2691 3.2682 0.311
80 80 86 20 386 96.7 80.000 79.987 86.034 86.012 0.072
K80X86X20H 3400 5200 0.0771
3.1496 3.1496 3.3858 0.787 8680 21700 3.1496 3.1491 3.3872 3.3863 0.159
80 88 25 54.0 121 80.000 79.987 88.034 88.012 0.134
K80X88X25FV/1 4 2 .077
3.1496 3.4646 0.984 80X88X25 12100 27200 3400 5200 0.0778 3.1496 3.1491 3.4659 3.4650 0.295
80 88 30 67.5 161 80.000 79.987 88.034 88.012 0.153
K80X88X30 3400 5200 0.0835
3.1496 3.4646 1.181 15200 36200 3.1496 3.1491 3.4659 3.4650 0.337
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Radial Needle Roller and Cage Assemblies

Bc C Co S ‘ H
Speed Rating
Shaft Assembly . .
Dia. Fw Ew -0.20-0.008 Designation oo e Cq Mounting Dimension Wt.
a2 Grease 0il Max. Min. Max. Min.
mm mm mm mm kN - mm mm mm mm kg
in. in. in. in. Ibf. min in. in. in. in. Ibs.
85 85 92 20 399 91.7 84.988 84.973 92.034 92.012 0.085
3.3465 3.3465 3.6220 0.787 KB5X92X20H 8970 20600 3200 4900 0.0763 3.3460 3.3454 3.6234 3.6225 0.187
85 93 25 58.8 138 _ 84.988 84.973 93.034 93.012 0.000
3.3465 3.6614 0.984 KBBXI3XZSE 13219 31024 5200 4900 3.3460 3.3454 3.6628 3.6619 0.000
85 93 30 31024" 3200 84.988 84.973 93.034 93.012 0.166
it 4 .087
3.3465 3.6614 1.181 KBSXI3X30H 15600 38200 900 S00 0.0870 3.3460 3.3454 3.6628 3.6619 0.366
90 90 97 20 46.3 114 89.988 89.973 97.034 97.012 0.095
K90X97X2 4 .0827
3.5433 3.5433 3.8189 0.787 S0X97X20 10400 25600 3000 600 0.08 3.5428 3.5422 3.8202 3.8194 0.209 %
90 98 25 54.8 128 89.988 89.973 98.034 98.012 0.134 E
3.5433 3.8583 0.984 KIOXIBXZSE 12300 28800 3000 600 0.0832 3.5428 3.5422 3.8596 3.8587 0.295
90 98 30 63.6 155 89.988 89.973 98.034 98.012 0.168
3.5433 3.8583 1.181 KIDXIEX30 14300 34800 3000 4600 0.0873 3.5428 3.5422 3.8596 3.8587 0.370
95 95 103 20 493 114 94.988 94.973 103.034 103.012 0.130
K95X103X2 2 44 .082!
3.7402 3.7402 4.0551 0.787 95X103X20 11100 25600 800 00 0.0829 3.7397 3.7391 4.0565 4.0556 0.287
95 103 30 no 183 94.988 94.973 | 103.034 | 103.012 0.180
3.7402 4.0551 1.181 KIBX103X30F 16000 41100 2800 00 0.0932 3.7397 3.7391 4.0565 4.0556 0.39
100 100 108 30 724 191 99.988 99.973 108.034 108.012 0.210
3.9370 3.9370 4.2520 1.181 K100X108X30 16300 42900 2700 200 0.0965 3.9365 3.9359 4.2533 4.2524 0.463
110 110 118 24 64.0 168 109.988 109.973 118.034 118.012 0.165
24 .0977
4.3307 4.3307 4.6457 0.945 KTiox118x24 14400 37800 00 3800 0.09 4.3302 4.3296 4.6470 4.6461 0.364
110 118 30 75.3 207 109.988 | 109.973 | 118.034 | 118.012 0.200
K110X118X30H 24 .102!
4.3307 4.6457 1.181 OXT18X30 16900 46500 00 3800 01029 4.3302 4.3296 4.6470 4.6461 0.441
120 120 128 25 66.4 181.0 o 119.988 119.973 128.039 128.014 0.237
4.7244 47244 5.0393 0.984 K120X128X25 14927 40690 2200 3400 4.7239 4.7233 5.0409 5.0399 0.523
130 130 137 24 643 197.0 _ 129.986 129.968 137.039 137.014 0.211
5.1181 5.1181 5.3937 0.945 K130X137X24 14455 44287 2100 3200 5.1176 5.1168 5.3952 5.3942 0.465
130 140 45 K130X140X45 135.0 397.0 2100 3200 o 129.986 129.968 140.039 140.014 0.586
5.1181 5.5118 17117 30349 89249 5.1176 5.1168 5.5133 5.5124 1.292
135 135 145 38 123.0 355.0 o 134986 | 134.968 | 145.039 | 145.014 0.511
5.3150 5.3150 5.7090 1.4961 KIS5X145X38 27651 79807 2000 3100 5.3144 5.3137 5.7102 5.7092 1127
140 140 150 43 141.0 428.0 . 139.986 139.968 150.039 150.014 0.596
5.5118 55118 5.9055 1.6929 K140X150%43 31698 96218 1900 3000 55113 5.5106 5.9070 5.9061 1314
150 150 160 43 144.0 452.0 149.986 149.968 160.039 160.014 0.636
1 2 —
5.9055 5.9055 6.2992 1.6929 K150X160%43 32372 101613 800 800 5.9050 5.9042 6.3007 6.3000 1.402
160 160 168 22 K160X168X22 65.4 196.0 1700 2600 o 159.986 | 159.968 | 168.039 | 168.014 0.281
6.2992 6.2992 6.6142 0.8661 14702 44062 6.2987 6.2980 6.6157 6.6147 0.620
165 165 173 26 78.8 251.0 o 164.986 | 164.968 | 173.039 | 173.014 0.338
6.4961 6.4961 6.8110 1.0236 K15X173X26 17715 56427 1600 2500 6.4955 6.4948 6.8126 6.8116 0.745
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RADIAL NEEDLE ROLLER AND CAGE
ASSEMBLIES FOR CONNECTING
ROD APPLICATIONS

METRIC SERIES

Connecting rods have two bearing positions: the crank pin or big
end, and the wrist pin or small end.

In the crank pin position there may be severe operating conditions
due to centrifugal forces, internal forces, accelerations and high
rotational speeds, requiring the use of special radial needle roller
and cage assemblies.

Needle roller and
cage assembly for
crank pin applications

"

I

K.BE

Similarly, in the wrist pin position the reciprocating inertia loads and
high oscillating speeds dictate the use of special cage designs.

Needle roller and
cage assembly for
wrist pin applications

I

5 I

K.SE

Fig. B-3. Types of metric series radial needle roller and cage assemblies

Suffixes
BE steel cage, heat treated, for crank pin position
SE steel cage, heat treated, for wrist pin position
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CONSTRUCTION

METRIC SERIES RADIAL NEEDLE ROLLER AND CAGE
ASSEMBLIES FOR CRANK PIN POSITIONS

Needle roller and cage assemblies for use in crank pin positions
have cages with a large outside cylindrical surface to ensure
optimum radial guidance in the connecting rod bore. Due to the
inherent low weight and strength of the heat-treated cages, the
needle roller and cage assemblies are well-suited for high-speed
engine applications. When necessary, silver plating and copper
plating can be applied for optimum performance during operation
at high speeds.

Radial Needle Roller and Cage Assemblies

METRIC SERIES RADIAL NEEDLE ROLLER AND CAGE
ASSEMBLIES FOR WRIST PIN POSITIONS

Reciprocating inertia loads and oscillating speeds require the cages
used in the wrist pin positions to be heat-treated and to guide on
the wrist pin.

These cages are available in a variety of widths to allow the
selection of a needle roller and cage assembly with the length of
needle rollers to match the connecting rod width.

SIZE SELECTION

In mostinstances, selection of a suitable size of a needle roller and
cage assembly for typical connecting rod positions may be based
on the cylinder displacement of the engine which in turn, dictates
the crank pin and wrist pin diameters.

Suggestions, based on engine displacements, are listed in the
following table.

Table B-3. Crank pin and wrist pin diameters, determined by the cylinder displacement of the engine

Cylinder displacement in cm3

Cylinder > 40 60 100 150 200 300
Displacement < 40 60 100 150 200 300
Diameter
mm mm mm mm mm mm mm
in. in. in. in. in. in. in.
Crank pin 1214 15/16/18 18/20 18/20/22 24/25/28 28/30 35/40
P 0.4724/0.5512 0.5906/0.6299/0.7087 0.7087/0.7874 0.7087/0.7874/0.8661 0.9449/0.9843/1.1024 1.1024/1.1811 1.3780/1.5748
Wrist pin 101 12/13 14/15 15/16 18 20 20
P 0.3937/0.4331 0.4724/0.5118 0.5512/0.5906 0.5906/0.6299 0.7087 0.7874 0.7874
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CONNECTING ROD GUIDANCE
ARRANGEMENTS

End guidance of a connecting rod can be provided either at the
crank pin or at the wrist pin end. Connecting-rod guidance is
achieved atthe crank pin end using a small clearance between the
crank counterweights. Guidance at the wrist pin end is controlled
by a small clearance between the piston bosses.

CRANK PIN END GUIDANCE

With crank pin end guidance, care must be taken that an adequate
amount of lubricant is supplied to the crank pin bearing and the
surfaces that guide the connecting rod. For this purpose, grooves
inthe connecting rod end faces, or slots in the connecting rod bore
aligned with the incoming lubrication path, should be provided.
Occasionally, bronze or hardened steel washers may be used for
end guidance of the connecting rod.

Atthe wrist pin end, the needle roller and cage assembly is located
axially between the piston bosses. It may be both economical and
effective to machine the connecting rod at the wrist pin end and at
the crank pin end to the same width. Itis suggested that, at the wrist

TBCW B11
- b, =
NNZZAN

( [+—B,—] O

- A

pin end, the needle roller length does not overhang the connecting
rod width. Otherwise, the load rating of the needle roller and cage
assembly will be reduced.

WRIST PIN END GUIDANCE

Wrist pin end will get the most effective axial guidance between
the piston bosses. Grooves in the bottom of the piston bosses and
a chamfer of small angle —on each side of the upper portion of the
connecting rod small end — can improve the oil flow to the needle
roller and cage assembly and its guiding surfaces.

The length of the needle roller and cage assembly and the
connecting rod width at the crank pin end should be identical
to ensure best possible radial piloting of cage in the bore of the
connecting rod. The crank counterweights are recessed to allow
proper axial alignment of the connecting rod. As a rule, it is not
necessary to have an additional supply of lubricant. Only in engines
with sparse lubrication should consideration be given to provide
lubricating slots in the connecting rod bores as with crank pin end
guidance.
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/] 0.03/100[ A]
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Crank Pin End Guidance

Wrist Pin End Guidance

Fig. B-4. Crank pin and wrist pin end guidance
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SUITABLE MATERIALS AND HEAT TREATMENT

Connecting rod crank pin end and wrist pin end bores serve as
raceways:

a case-hardening steel such as 15 CrNi 6,
17 MnCr 5 or AISI 8620.

Crank pins:
e.g., case-hardening steel 15 Cr 3, AISI 8620, AISI 1018
or through-hardening steel 100 Cr 6, AISI 52100.

Wrist pins:
e.g., case-hardening steel Ck 15, 15 Cr 3 or through-
hardening steel 100 Cr 6, AISI 52100.

The effective case depth (50 HRC) of the raceways should be
0.5 mm (0.0197 in.) minimum, and the surface hardness should be
60 HRC or 700 HV minimum.

After hardening, the connecting rods must be stress-relieved.

The connecting rod raceway bores, as well as the crank pins and
the wrist pins, must be precision-ground or preferably honed to a
surface finish Ra not exceeding 0.16 pm.

FORM TOLERANCES

The form tolerances for crank pins, wrist pins and connecting rod
bores are listed in Table B-4.

Table B-4. Form tolerances

Dimension in mm

Nominal pin > 10 14 18 25 30
diameter < 14 18 25 30 40
Tolerances in pm
Parallelism(1) wrist pin 1 1 2 2 3
& crank pin
rod bore 2 3 3 4 4
Circularity wrist pin
(DINISO1101)  &crankpin | + 1 15 15 2
rod bore 15 2 2 25 25

(1) The parallelism values are valid for the needle roller length Ly.

Itis suggested thatthe parallelism of the wrist pin axis and the crank
pin axis be within a tolerance zone of 0.03 mm (0.0012 in.) diameter
over a distance of 100 mm (3.9370 in.).

Radial Needle Roller and Cage Assemblies

RADIAL CLEARANCE
METRIC SERIES CRANK PIN BEARINGS

The high speeds of modern production engines dictate the need for
crank pin bearings with a relatively large radial clearance. As an
approximation, the minimum clearance can be taken as the crank
pin diameter/1000. The maximum radial clearance would be a result
of the sorting plan shown in Table B-5(1) on page B-32.

As shown in the example of the matching scheme, the suggested
mounting diameters for the crank pin position are G6 for the
connecting rod bore diameters and h5 for the crank pin diameters.
Axial location of the cage is shown on the crank pin end guidance
arrangement.

Racing and sport engines operate at even higher speeds than
production engines, requiring 50 percent larger radial clearances
in the crank pin bearings. The larger radial clearances also should
be used in bores of split connecting rods to avoid the danger
of distortion — resulting from the unavoidable connecting rod
deformation occurring in operation. Consult your representative
for advice on such applications.

METRIC SERIES WRIST PIN BEARINGS

The radial clearance in wrist pin bearings should be held as
small as possible. The minimum clearance should be aimed at
2 ym with the maximum clearance resulting from the proposed
sorting plan in Table B-5(2) on page B-32. The maximum clearance
should be held as close as possible to 12 ym for all wrist pin bearings
based on sorting wrist pins made to a tolerance h5, small end bore
diameter tolerance of K6 and needle roller grades as shown in Table
B-5(2) on page B-32.
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METRIC SERIES RADIAL NEEDLE ROLLER AND CAGE ASSEMBLIES
FOR CONNECTING ROD APPLICATIONS

MATCHING SCHEME FOR A CRANK PIN BEARING ARRANGEMENT
(three diameter ranges are specified for the connecting rod and crank pin)

B-32 NEEDLE ROLLER BEARINGS

Example: Crank pin diameter 20 mm, tolerance h5
Connecting rod bore diameter 26 mm, tolerance G6
Needle roller and cage assembly K20x26x12BE
Radial clearance 20...29um
Table B-5(1). Radial clearance
+20
= Connecting Rod Crank Pin End Bore Diameter 26 +7
% Tolerances and Radial Clearances In pm
+12 +16 +20
+7 +12 +16
Needle Roller Radial Needle Roller Radial Needle Roller Radial
Tolerance Clearance Tolerance Clearance Tolerance Clearance
1} -7 21..29 -4 -5 20...29 -2 -3 20...29
-3 -9 -6 -7 -4 -5
Crank Pin -3 -5 20...28 -3 21...28 -1 21...28
Diameter -6 -7 -5 -3
20 g -6 -4 21..29 -1 -2 20...29 0 22..29
-9 -6 -3 -4 -2
MATCHING SCHEME FOR A WRIST PIN BEARING ARRANGEMENT
(three diameter ranges are specified for the connecting rod and wrist pin)
Example: Wrist pin diameter 16 mm, tolerance hb
Connecting rod hore diameter 20 mm, tolerance K6
Needle roller and cage assembly K16x20x20SE
Radial clearance 2...12ym
Table B-5(2). Radial clearance
+2
Wrist Pin End Bore Diameter 20 1!
Tolerances and Radial Clearances In pm
-6 -2 +2
1 -6 2
Needle roller Radial Needle Roller Radial Needle Roller Radial
Tolerance Clearance Tolerance Clearance Tolerance Clearance
0 -4 -5 2.1 -2 -3 2.1
-3 -6 -7 -4 -5
Wrist Pin -3 -5 2..10 -3 -4 3..12 -1 -2 3..12
Diameter -6 -7 -5 -6 -3 -4
16-2 -6 -4 -5 3..12 -1 -2 2..10 0 4..10
-8 -6 -7 -3 -4 -2
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ASSEMBLIES FOR CRANK PIN L

END APPLICATIONS — . 1 : WM ™)
= - j | =0 I
METRIC SERIES - - ! raceway surfaces to be
58 HRC or equivalent
,,,,,,,,,,, -
F — By S N - S H
w w m,
o
Il
i
L
| S = | )
T 0_ v J\_J
e
K.BE
Be Lw C | Co S | H
Shaft F E Assembly C Mounting Dimensions Wt
Dia. w w -0.2 -0.008 Designation Load Rati 9 (non-high performance engines) .
mm mm mm mm mm kN mm mm mm mm kg
in. in. in. in. in. Ibf. in. in. in. in. Ibs.
12 12 16 10 7.8 K12X16X10BE 6.21 6.70 — 12.000 11.992 16.017 16.006 0.004
0.4724 0.4724 0.6299 0.394 0.307 1400 1510 0.4724 0.4721 0.6306 0.6302 0.009
12 17 10 18 K12X17X10BE 1.32 121 — 12.000 11.992 17.017 17.006 0.005
0.4724 0.6693 0.394 0.307 1650 1620 0.4724 0.4721 0.6700 0.6695 0.011
14 14 18 10 18 K14X18X10BE 6.89 198 — 14.000 13.992 18.017 18.006 0.005
0.5512 0.5512 0.7087 0.394 0.307 1550 1790 0.5512 0.5509 0.7093 0.7089 0.011
14 18 10 1.8 6.89 7.98 0.0204 14.000 13.992 18.017 18.006 0.005
0.5512 0.7087 0.394 0.307 WKI4XTEX108E 1550 1790 0.5512 0.5509 0.7093 0.7089 0.011
14 20 10 18 K14X20X10BE 8.90 8.61 0.0198 14.000 13.992 20.020 20.007 0.007
0.5512 0.7874 0.394 0.307 2000 1940 0.5512 0.5509 0.7882 0.7877 0.015
14 20 12 95 K14X20X12BE 10.50 10.60 0.0209 14.000 13.992 20.020 20.007 0.009
0.5512 0.7874 0.472 0.374 2360 2380 0.5512 0.5509 0.7882 0.7877 0.020
14 20 12 95 10.50 10.60 0.0209 14.000 13.992 20.020 20.007 0.009
0.5512 0.7874 0.472 0.374 WK14X20X12BE 2360 2380 0.5512 0.5509 0.7882 0.7877 0.020
15 15 22 12 9.0 K15,2X22,2X12BE 10.80 10.30 0.0211 15.200 15.192 22.220 22.207 0.012
0.5984 0.5984 0.8740 0.472 0.354 2430 2320 0.5984 0.5981 0.8748 0.8743 0.026
16 16 21 10 18 K16X21X10BE 8.17 8.90 0.0215 16.000 15.992 21.020 21.007 0.007
0.6299 0.6299 0.8268 0.394 0.307 1840 2000 0.6299 0.6296 0.8276 0.8270 0.015
16 21 10 18 8.17 8.90 0.0215 16.000 15.992 21.020 21.007 0.007
0.6299 0.8268 0.394 0.307 WKIBK2IX10BE 1840 2000 0.6299 0.6296 0.8276 0.8270 0.015
16 22 12 95 K16X22X12BE 11.20 11.90 0.0227 16.000 15.992 22.020 22.007 0.011
0.6299 0.8661 0.472 0.374 2520 2680 0.6299 0.6296 0.8669 0.8664 0.024
18 18 24 12 95 K18X24X12BE 11.80 13.10 0.0243 18.000 17.992 24.020 24.007 0.011
0.7087 0.7087 0.9449 0.472 0.374 2650 2940 0.7087 0.7083 0.9457 0.9452 0.024
18 24 13 9.8 K18X24X13BE 1210 13.50 0.0245 18.000 17.992 24.020 24.007 0.013
0.7087 0.9449 0.512 0.386 2720 3030 0.7087 0.7083 0.9457 0.9452 0.029
18 24 13 105 12.80 14.60 0.0250 18.000 17.992 24.020 24.007 0.011
0.7087 0.9449 0.512 0.413 WKIBK2IX1SBE 2880 3280 0.7087 0.7083 0.9457 0.9452 0.024
18 24 15 11.8 K18X24X15BE 13.30 15.20 0.0253 18.000 17.992 24.020 24.007 0.014
0.7087 0.9449 0.591 0.465 2990 3420 0.7087 0.7083 0.9457 0.9452 0.031
19 19 25 15 125 K19X25X15BE 14.70 17.60 0.0268 19.000 18.991 25.020 25.007 0.014
0.7480 0.7480 0.9843 0.591 0.492 3300 3960 0.7480 0.7477 0.9850 0.9845 0.031
20 20 26 12 9.8 K20X26X12BE 13.30 15.80 0.0267 20.000 19.991 26.020 26.007 0.013
0.7874 0.7874 1.0236 0.472 0.386 2990 3550 0.7874 0.7870 1.0244 1.0239 0.029

Continued on next page.
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— . f 01
END APPLICATIONS . X NN
ti d = = - = =0 | I
continue - - ! raceway surfaces to be
58 HRC or equivalent
METRIC SERIES ‘
,,,,,,,,,,, +*
F —mrE S N a— - S H
w v »
m
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Il
il
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| S = |
T v J\_J
—8—
K.BE
Be Lw © | Co S | H
Shaft F E Assembly C Mounting Dimensions Wt
Dia. w w -0.2-0.008 Designation Load Rati 9 (non-high performance engines) .
mm mm mm mm mm kN mm mm mm mm kg
in. in. in. in. in. Ibf. in. in. in. in. Ibs.
20 20 26 17 138 K20X26X17BE 14.90 18.20 0.0276 20.000 19.991 26.020 26.007 0.017
0.7874 0.7874 1.0236 0.669 0.543 3350 4090 0.7874 0.7870 1.0244 1.0239 0.037
21 21 21 13 105 K21.1X27 1X13BE 14.10 17.20 0.0278 21.100 21.091 21120 21.107 0.016
0.8307 0.8307 1.0669 0.512 0.413 ! ! 3170 3870 0.8307 0.8304 1.0677 1.0672 0.035
22 22 28 13 9.8 K22X28X13BE 13.90 17.10 0.0283 22.000 21.991 28.020 28.007 0.015
0.8661 0.8661 1.1024 0.512 0.386 3120 3840 0.8661 0.8658 1.1031 1.1026 0.033
22 29 15.6 12.8 18.50 22.30 0.0296 22.000 21.991 29.020 29.007 0.021
0.8661 1.1417 0.614 0.504 BB 4160 5010 0.8661 0.8658 1.1425 1.1420 0.046
22 29 16 12.8 K22X29X16BE 18.50 22.30 0.0296 22.000 21.991 29.020 29.007 0.021
0.8661 1.1417 0.630 0.504 4160 5010 0.8661 0.8658 1.1425 1.1420 0.046
24 24 30 13 9.8 K24X30X13BE 14.40 18.40 0.0298 24.000 23.991 30.020 30.007 0.016
0.9449 0.9449 1.1811 0.512 0.386 3240 4140 0.9449 0.9445 1.1819 1.1814 0.035
24 30 15 11.8 K24X30X15BE 15.30 19.70 0.0304 24.000 23.991 30.020 30.007 0.018
0.9449 1.1811 0.591 0.465 3440 4430 0.9449 0.9445 1.1819 1.1814 0.040
24 30 17 138 K24X30X17BE 19.00 26.30 0.0326 24.000 23.991 30.020 30.007 0.021
0.9449 1.1811 0.669 0.543 4210 5910 0.9449 0.9445 1.1819 1.1814 0.040
25 25 3 19.8 17.8 2330 34.50 0.0355 25.000 24.991 31.025 31.009 0.024
0.9843 0.9843 1.2205 0.780 0.701 WK25X31X20BE 5240 7760 0.9843 0.9839 1.2215 1.2208 0.053
25 32 16 12.8 K25X32X16BE 19.20 24.30 0.0319 25.000 24.991 32.025 32.009 0.022
0.9843 1.2598 0.630 0.504 4320 5460 0.9843 0.9839 1.2608 1.2602 0.049
25 32 24 19.8 K25X32X24BE 21750 38.50 0.0358 25.000 24.99 32.025 32.009 0.035
0.9843 1.2598 0.945 0.780 6180 8660 0.9843 0.9839 1.2608 1.2602 0.077
30 30 37 16 12.8 K30X37X16BE 21.60 29.80 0.0363 30.000 29.991 37.025 37.009 0.029
1.1811 1.1811 1.4567 0.630 0.504 4860 6700 1.1811 1.1807 1.4577 1.4570 0.064
35 35 42 20 16.8 K35X42X20BE 29.70 41.00 0.0434 35.000 34.989 42.025 42.009 0.039
1.3780 1.3780 1.6535 0.787 0.661 6680 10600 1.3780 1.3775 1.6545 1.6539 0.086
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ASSEMBLIES FOR WRIST PIN 5

END APPLICATIONS —— ﬂm w‘

METRIC SERIES raceway surfaces to be
58 HRC or equivalent

]

LA

K.SE .
N R 5 ==
Shaft F E Assembly C Mounting Dimensions Wt
Dia. W W -0.20 -.008 Designation Load Ratings 9 (non-high performance engines) .
-0.55 -.022
Max. Min. Max. Min.
mm mm mm mm mm kN mm mm mm mm kg
in. in. in. in. in. Ibf. in. in. in. in. Ibs.
9 9 12 115 84 4.23 4.53 9.000 8.994 12.017 12.006 0.003
K9X12X11,5SE 0.0296
0.3543 0.3543 0.4724 0.453 0.331 951 1020 0.3543 0.3541 0.4731 0.4727 0.007
9 13 125 9.8 5.58 5.41 9.000 8.994 13.017 13.006 0.005
0.3543 0.5118 0.492 0.386 KOX13X12,5SE 1250 1220 0.0306 0.3543 0.3541 0.5125 0.5120 0.011
10 10 13 14.5 1.8 K10X13X14,5SE 5.93 120 0.0152 10.000 9.994 13.017 13.006 0.004
0.3937 0.3937 0.5118 0.571 0.465 1330 1620 0.3937 0.3935 0.5125 0.5120 0.009
10 14 10.0 70 4.62 4.36 10.000 9.994 14.017 14.006 0.004
K10X14X10SE 0.0155
0.3937 0.5512 0.394 0.276 1040 980 0.3937 0.3935 0.5519 0.5514 0.009
12 12 15 13.0 9.8 6.00 1.12 12.000 11.992 15.017 15.006 0.004
0.4724 0.4724 0.5906 0.512 0.386 KIZXISX13SE 1350 1740 00179 0.4724 0.4721 0.5912 0.5908 0.009
12 15 15.0 11.8 K12X15X15SE 6.97 9.36 0.0153 12.000 11.992 15.017 15.006 0.005
0.4724 0.5906 0.591 0.465 1570 2100 0.4724 0.4721 0.5912 0.5908 0.011
12 15 115 12.8 1.45 10.2 12.000 11.992 15.017 15.006 0.006
K12X15X17,5SE 0.0196
0.4724 0.5906 0.689 0.504 5X1758 1670 2290 0.4724 0.4721 0.5912 0.5908 0.013
12 16 13.0 9.8 6.03 6.38 12.000 11.992 16.017 16.006 0.006
K12X16X13SE 0.0206
0.4724 0.6299 0.512 0.386 1360 1430 0.4724 0.4721 0.6306 0.6302 0.013
12 17 13.0 9.8 161 154 12.000 11.992 17.017 17.006 0.007
.021
0.4724 0.6693 0.512 0.386 KIZXI7XI3SE 1710 1700 0.0210 0.4724 0.4721 0.6700 0.6695 0.015
12 17 15.0 125 K12X17X15SE 9.30 9.75 0.0181 12.000 11.992 17.017 17.006 0.007
0.4724 0.6693 0.591 0.492 2090 2190 0.4724 0.4721 0.6700 0.6695 0.015
13 13 16 14.0 9.8 5.62 123 13.000 12.992 16.017 16.006 0.005
0.5118 0.5118 0.6299 0.551 0.386 KISXIBXT4SE 1260 1630 0.0184 0.5118 0.5115 0.6306 0.6302 0.011
13 17 17.7 138 9.80 123 13.000 12.992 17.017 17.006 0.008
K13X17X17,7SE 0.0196
0.5118 0.6693 0.697 0.543 2200 2770 0.5118 0.5115 0.6700 0.6695 0.018
13 18 15.0 125 K13X18X15SE 9.28 9.88 0.0200 13.000 12.992 18.017 18.006 0.008
0.5118 0.7087 0.591 0.492 2090 2220 0.5118 0.5115 0.7093 0.7089 0.018
14 14 18 13.0 9.8 1.39 8.69 14.000 13.992 18.017 18.006 0.007
K14X18X13SE 0.0220
0.5512 0.5512 0.7087 0.512 0.386 8X135 1660 1950 0.5512 0.5509 0.7093 0.7089 0.015
14 18 17.0 11.8 8.59 105 14.000 13.992 18.017 18.006 0.009
K14X18X17SE 0.0203
0.5512 0.7087 0.669 0.465 1930 2360 0.5512 0.5509 0.7093 0.7089 0.020
14 18 210 14.8 103 133 14.000 13.992 18.017 18.006 0.011
.02/
0.5512 0.7087 0.827 0.583 K14X18X21SE 2320 2990 0.0208 0.5512 0.5509 0.7093 0.7089 0.024
15 15 19 17.0 1.8 K15X19X17SE 9.05 11.5 0.0218 15.000 14.992 19.020 19.007 0.009
0.5906 0.5906 0.7480 0.669 0.465 2030 2590 0.5906 0.5902 0.7488 0.7483 0.020
Continued on next page.
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END APPLICATIONS — continved B — ﬂm 1‘

LA

METRIC SERIES

raceway surfaces to be
58 HRC or equivalent

g K.BE
% Bc Lw c ‘ Co s ‘ H

Shaft F E Assembly C Mounting Dimensions Wt
Dia. W W -0.20 -.008 Designation Load Ratings 9 (non-high performance engines) .
-0.55 -.022
Max. Min. Max. Min.
mm mm mm mm mm kN mm mm mm mm kg
in. in. in. in. in. Ibf. in. in. in. in. Ibs.
15 15 19 195 15.8 10.8 143 15.000 14.992 19.020 19.007 0.010
0.5906 0.5906 0.7480 0.768 0.622 K15X19X19,55E 2430 3210 0.0231 0.5906 0.5902 0.7488 0.7483 0.022
15 19 20.0 15.8 10.8 143 15.000 14.992 19.020 19.007 0.010
0.5906 0.7480 0.787 0.622 K15K19X20SE 2430 3210 0.0229 0.5906 0.5902 0.7488 0.7483 0.022
16 16 20 20.0 15.8 K16X20X20SE 12.0 16.9 0.0242 16.000 15.992 20.020 20.007 0.01
0.6299 0.6299 0.7874 0.787 0.622 2700 3800 0.6299 0.6296 0.7882 0.7877 0.024
16 20 22.0 15.8 12.0 16.9 16.000 15.992 20.020 20.007 0.013
0.6299 0.7874 0.866 0.622 K16X20K225E 2700 3800 0.0242 0.6299 0.6296 0.7882 0.7877 0.029
16 20 230 15.8 10.7 14.5 16.000 15.992 20.020 20.007 0.013
K16X20X23SE 0.0259
0.6299 0.7874 0.906 0.622 2410 3260 0.6299 0.6296 0.7882 0.7877 0.029
18 18 22 220 17.8 14.4 220 18.000 17.992 22.020 22,007 0.016
.02
0.7087 0.7087 0.8661 0.866 0.701 K18X22X225E 3240 4950 0.0259 0.7087 0.7083 0.8669 0.8664 0.035
18 23 20.0 15.8 13.6 17.6 18.000 17.992 23.020 23.007 0.015
K18X23X20SE 0.0249
0.7087 0.9055 0.787 0.622 8X23K20 3060 3960 0.7087 0.7083 0.9063 0.9058 0.033
18 23 23.0 178 15.9 216 18.000 17.992 23.020 23.007 0.018
0.7087 0.9055 0.906 0.701 K1BX23X23SE 3570 4860 0.0291 0.7087 0.7083 0.9063 0.9058 0.040
19 19 24 255 17.8 16.7 234 19.000 18.991 24.020 24.007 0.022
K19X24X25,5SE 0.0268
0.7480 0.7480 0.9449 1.004 0.701 3750 5260 0.7480 0.7477 0.9457 0.9452 0.049
20 20 24 230 17.8 K20X24X23SE 14.8 237 0.0282 20.000 19.991 24.020 24.007 0.017
0.7874 0.7874 0.9449 0.906 0.701 3330 5330 0.7874 0.7870 0.9457 0.9452 0.037
20 25 22.0 16.8 15.9 222 20.000 19.991 25.020 25.007 0.020
K20X25X22SE 0.0294
0.7874 0.9843 0.866 0.661 3570 4990 0.7874 0.7870 0.9850 0.9845 0.044
20 25 230 17.8 115 252 20.000 19.991 25.020 25.007 0.025
K20X25X23SE 0.0310
0.7874 0.9843 0.906 0.701 3930 5670 0.7874 0.7870 0.9850 0.9845 0.055
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RADIAL NEEDLE ROLLER AND CAGE
ASSEMBLIES

INCH SERIES

Inch series radial needle roller and cage assemblies are available
in a variety of sizes and designs. This catalog includes the most
popular, standardized designs.

Radial Needle Roller and Cage Assemblies

REFERENCE STANDARDS:

® ANSI/ABMA 18.2 — needle roller bearings — radial, inch
design.

Before selecting specific inch series radial needle roller and cage
assemblies, the engineering section should be reviewed.

Fig. B-5. Types of inch series radial needle roller and cage assemblies

There are two primary constructions of inch series needle roller and
cage assemblies. WJ assemblies are heavy-duty compared to WJC
assemblies due to the nature of the roller diameter.

CONSTRUCTION

Radial needle roller and cage assemblies have a steel cage that
provides both inward and outward retention for the needle rollers.
The designs provide maximum cage strength consistent with the
inherent high load-ratings of needle roller bearings.

Accurate guidance of the needle rollers by the cage bars allows
for operation at high speeds. Needle roller and cage assemblies
have either one or two rows of needle rollers.

Also available (by request) are needle roller and cage assemblies
using molded, one-piece glass-reinforced engineered polymer
cages. These operate well at temperatures up to 250° F (120° C)
over extended periods. However, care should be exercised when
bearings are lubricated with oils containing additives, as service
life may be reduced if the operating temperature exceeds 212° F
(100° C). At such high temperatures, oil can deteriorate with time
and it is suggested that oil change intervals are observed.

Needle rollers with relieved ends — used in these assemblies are
made of high carbon chrome steel through-hardened, ground and
lapped to close tolerances for diameter and roundness. See the
engineering section for further discussion of relieved end rollers.

DIMENSIONAL ACCURACY

The nominal inch assemblies, WJ and WJC, contain needle rollers
manufactured to only one diameter grade. Within any one assembly,
the needle rollers have a total diameter tolerance of 0.0001 in.
(0.003 mm).

The limit to precision of the radial clearance of mounted needle
roller and cage assemblies is the capability of the user to hold close
tolerances on the inner and outer raceways.

The tolerance of the overall width of these assemblies is given in
the bearing tables of this section.

MOUNTING DIMENSIONS

The needle roller and cage assembly normally uses the shaft and
housing as the inner and outer raceways. To realize full bearing
load rating and life, the shaft and housing must have the correct
geometric and metallurgical characteristics.

The tables of dimensions for these assemblies list the suggested
diameters for the shaft when used as the inner raceway. These
are consistent with ISO h5 shaft raceway tolerances. Additional
design details for shafts used as inner raceways can be found in
the engineering section.

Since the housing normally serves as the outer raceway, it should
be of sufficient cross section to maintain adequate roundness
and running clearance under load. The tables of dimensions
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also list the suggested diameters for the housings when used as
outer raceways. These are consistent with ISO G6 housing bore
tolerances. Additional design details for housings used as outer
raceways can be found in the engineering section.

The suggested mounting diameter tolerances for these needle
roller and cage assemblies will provide correct running clearance
for most applications.

The needle roller and cage assembly must be axially located by
shoulders or other suitable means. End locating surfaces should
be hardened to minimize wear. For satisfactory operation, minimum
axial clearance should be 0.008 in. (0.203 mm). When using type
WJ assembly, fillets adjacent to the assembly must not exceed
0.03 in. (0.762 mm) radius. When it is necessary to use fillets
adjacent to WJC assembly, please consult your representative for
suggestions.

LUBRICATION

0il is the preferred lubricant for most applications. In critical
applications involving high speeds, ample oil flow must be
provided. Where assemblies are subjected to high centrifugal
forces, such as in epicyclic gearing, or inertia forces, as in the
small end of a connecting rod, the contact pressure between
the cage and the raceway guiding surface becomes critical. The
allowable contact pressure depends on a combination of the
induced force and the relative velocity between the cage and the
raceway and the rate of lubricant flow. Consultyour representative
when cages will be subjected to high induced forces.
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SPECIAL DESIGNS

Needle roller and cage assemblies made to special dimensions
or configurations, such as those that are split to assemble around
a one-piece crankshaft, can be made available on special order
where quantities permit. Special plated cages to enhance life under
conditions of high induced forces can also be made available.



Radial Needle Roller and Cage Assemblies

SINGLE-ROW ASSEMBLIES b —

INCH SERIES - T ﬂm =

raceway surfaces to be ‘
S

58 HRC or equivalent
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K.BE
Bo c ‘ Co Grease oil S (IS0 hs) ‘ H (IS0 G6) %
Shaft Assembly . . .
Dia. Fw Ew 0 40 Designation Lond Ra ; Cqy Mounting Dimensions Wt. =
0380015 oad Ratings Speed Rating : :
Max. Min. Max. Min.
mm mm mm kN f mm mm mm mm kg
. : b b min p : b :
in. in. in. in. Ibf. in. in. in. in. Ibs.
3 9.525 12.700 9.53 WJC- 3.87 4.00 24 7 17 9.525 9.520 12.715 12.705 0.003
% 0.3750 0.5000 0.375 JC-060806 870 900 000 87000 00170 0.3750 0.3748 0.5006 0.5002 0.006
1 12.700 15.875 12.70 WJC-081 6.23 8.01 23000 35000 0.0227 12.700 12.692 15.890 15.880 0.005
K 0.5000 0.6250 0.500 JC-081008 1400 1800 ’ 0.5000 0.4997 0.6256 0.6252 0.010
g 14.288 17.463 12.70 y 6.81 9.25 14.288 14.280 17.478 17.468 0.006
Vo 0.5625 0.6875 0.500 WJC-091108 1530 2080 22000 34000 0.0247 0.5625 0.5622 0.6881 0.6877 0.013
5 15.875 19.050 12.70 s 7.03 9.96 1 27 264 15.875 15.867 19.070 19.058 0.006
% 0.6250 0.7500 0.500 WJC-101208 1580 2240 8000 000 0026 0.6250 0.6247 0.7508 0.7503 0.013
15.875 22.225 15.88 15.6 17.8 15.875 15.867 22.245 22.233 0.012
WJ-10141 1 2! .02
0.6250 0.8750 0.625 J-101410 3510 3990 S000 9000 00280 0.6250 0.6247 0.8758 0.8753 0.027
15.875 22.225 22.23 213 26.4 15.875 15.867 22.245 22.233 0.017
WJ-101414 19000 29000 0.0309
0.6250 0.8750 0.875 4780 5940 0.6250 0.6247 0.8758 0.8753 0.038
3 19.050 25.400 25.40 i 26.8 312 19.050 19.040 25.420 25.408 0.023
& 0.7500 1.0000 1.000 WJ-121616 6020 8370 16000 24000 0.0362 0.7500 0.7496 1.0008 1.0003 0.051
13 20.638 26.988 22.23 WJ-131714 25.1 35.0 14 22 20.638 20.627 21.008 26.995 0.021
Yo 0.8125 1.0625 0.875 J13 5650 7880 000 000 0.0368 0.8125 0.8121 1.0633 1.0628 0.046
7 22225 28.575 25.40 WJ-14181 292 435 13000 20000 0.0401 22.225 22.215 28.595 28.583 0.026
b 0.8750 1.1250 1.000 J-141816 6570 9770 ’ 0.8750 0.8746 1.1258 1.1253 0.058
25.400 33.338 19.05 . 281 311 25.400 25.390 33.363 33.348 0.029
! 1.0000 1.3125 0.750 WJ-162112 6320 8340 12000 18000 0.0397 1.0000 0.9996 1.3135 1.3129 0.063
25.400 33.338 25.40 36.8 52.5 25.400 25.390 33.363 33.348 0.038
- 12| 1 .0432
1.0000 1.3125 1.000 W.J-162116 8270 11800 000 8000 0.043 1.0000 0.9996 1.3135 1.3129 0.084
25.400 33.338 31.75 445 67.2 25.400 25.390 33.363 33.348 0.048
WJ-16212 121 1 .04
1.0000 1.3125 1.250 J-162120 10000 15100 000 8000 0.0460 1.0000 0.9996 1.3135 1.3129 0.105
28.575 38.100 25.40 424 51.8 28.575 28.565 38.125 38.110 0.041
1 WJ-182416 10000 16000 0.0455
g 1.1250 1.5000 1.000 9520 13000 1.1250 1.1246 1.5010 1.5004 0.090
28.575 38.100 31.75 i 52 747 28.575 28.565 38.125 38.110 0.065
1.1250 1.5000 1.250 W.J-182420 11700 16800 10000 16000 0.0485 1.1250 1.1246 1.5010 1.5004 0.143
31.750 4.275 19.05 334 437 31.750 31.740 41.300 41.285 0.043
1 WJ-202612 144 .044;
g 1.2500 1.6250 0.750 J-2026 7520 9830 9300 000 0083 1.2500 1.2496 1.6260 1.6254 0.094
31.750 4.215 25.40 441 62.3 31.750 31.740 41.300 41.285 0.061
WJ-20261 9300 14000 0.0484
1.2500 1.6250 1.000 J-202616 9910 14000 1.2500 1.2496 1.6260 1.6254 0.134
31.750 4.215 31.75 Y 53.8 81.0 31.750 31.740 41.300 41.285 0.071
1.2500 1.6250 1.250 W.J-202620 12100 18200 9300 14000 0.0517 1.2500 1.2496 1.6260 1.6254 0.156
Continued on next page.
Load ratings are based on a minimum raceway hardness of 58 HRC or equivalent. Minimum axial clearance should be 0.02 mm (0.008 in.).
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NEEDLE ROLLER BEARINGS

Bc (5 ‘ Co Grease oil S (IS0 h5) H (IS0 G6)
SI;T Fw Ew 0 40 DAeZis;r?;?ilgn _ _ Cq Mounting Dimensions Wt.
0.38-0.015 Load Ratings Speed Rating o i ox i
_ mm mm mm kN it mm mm mm mm kg
in. in. in. in. Ibf. in. in. in. in. Ibs.
Moo T | temo | om0 | MR | gy | S0 | o oo | O Vs | tem | ies | ot
o s | o | oo | MBIy | | B0 | w0 oo | Yok | e | 1w | ot
Tomo | o | amo | WOEER g | S0 | e oo | | e | s | oo
L Tew | e | oo | RS o | 0| | oo |G | T | e | e | one
% Too | tew | dmo | WSO g oy | 0| e oo | Vi | tem | ise | ot
To | ramo | v | WSO | gme | 70 | e | oo | | Vs | tewo | rame | oz
Tooo | oo | im0 | WOESOB g |0 | e oo |l Ve | twe | ism | oz
W T | oo | omo | MBS g | | 0| o o SR W | o | ot | ot
o | o | roo | WOESE G| g | S0 | s oo |l D W | o | ot | ot
Tio | 2o | v | WOEE g | | MO0 | w0 |00 RO | Ve | 2t | 2 | oz
2| Joom | owm | o | Mg | s | 0| w0 oo | SRl | T | e | o | o
20 | ame | ro | WIS g | R0 | o | S Ve | owe | owm | oz
a0 | ammo | rm | W | g | R0 | s | 0007 | DU | Ve | omer | 2w | oz
20 | 2w | dso | WIS g o | 00| w0 | omm | S Ve | owe | owm | oo
oo | Yoo | owm |t | O | g | 0| w0 0o | RO T | akw | aams | oz
% P | gm0 | ot | WIS | ey | T me | ooms | Ul | S | ason | osm | oo
2o | oso | v | WO | s | 0 | w0 | oo DR | o | oson | zwos | oam
oo | s | o | | OSMZe |ome | 0| T0 oo | REC | T | gwe | s | 0
2o | o | roo | WM | 00| 0| oome RO D S | osam | owm | o
2l o | oo | oo | WSS | g | 0| T | oo | RO | Dhies | ot | oot | oon
57.150 66.675 31.75 WJ-364220 67.6 128 4900 7500 0.0745 57.150 57.137 66.703 66.685 0.120
2.2500 2.6250 1.250 15200 28900 2.2500 2.2495 2.6261 2.6254 0.265
O R R L (= s R R
% g | ogwmo | ot | WIS g |y | 40 o oow |G | Shes | oo | oo | oo
Load ratings are based on a minimum raceway hardness of 58 HRC or equivalent. Minimum axial clearance should be 0.02 mm (0.008 in.).
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Radial Needle Roller and Cage Assemblies

Bc (5 Co Grease | oil S (IS0 h5) | H (IS0 G6)
Shaft Assembly Lo .
Dia. Fw Ew £ 40 Designation Load Ratin Soeed Ratn Cq Mounting Dimensions Wt.
-0.38-0.015 oadhatings peed Hating
mm mm mm kN it mm mm mm mm kg
in. in. in. in. Ibf. in. in. in. in. Ibs.
63.500 73.025 31.75 69.8 139 63.500 63.487 73.053 73.035 0.132
2! WJ-404620 4400 6700 0.0797
g 2.5000 2.8750 1.250 15700 31400 2.5000 2.4995 2.8761 2.8754 0.292
63.500 73.025 38.10 L 83.2 173 63.500 63.487 73.053 73.035 0.179
2.5000 2.8750 1.500 WWJ-404624 18700 39100 4400 6700 0.0842 2.5000 2.4995 2.8761 2.8754 0.395
69.850 79.375 25.40 51.8 112.54 69.850 69.837 79.403 79.385 0.116
23 WJ-44501 4 1 .07
& 2.7500 3.1250 1.000 J-445016 13000 25300 000 6100 0.0788 2.7500 2.7495 3.1261 3.1254 0.256
76.200 85.725 25.40 59.6 120.55 76.200 76.187 85.761 85.738 0.126
3 WJ-485416 3600 5600 0.0833
3.0000 3.3750 1.000 13400 27100 3.0000 2.9995 3.3764 3.3755 0.278
76.200 85.725 38.10 L 85.4 191.72 76.200 76.187 85.761 85.738 0.189
3.0000 3.3750 1.500 WJ-485424 19200 43100 3600 5600 0.0935 3.0000 2.9995 3.3764 3.3755 0.416
1 82.550 92.075 25.40 Y 61.4 128.55 82.550 82.535 92111 92.088 0.136
3 3.2500 3.6250 1.000 WJ-525816 13800 28900 3300 5100 0.0878 3.2500 3.2494 3.6264 3.6255 0.299
82.550 92.075 38.10 88.1 204.62 82.550 82535 9211 92.088 0.220
WJ-525824 1 .
3.2500 3.6250 1.500 46258 19800 46000 3300 5100 0.0985 3.2500 3.2494 3.6264 3.6255 0.486
88.900 98.425 25.40 63.2 136.56 88.900 88.885 98.461 98.438 0.146
3! WJ-566216 3100 4700 0.0922
" 3.5000 3.8750 1.000 14200 30700 3.5000 3.4994 3.8764 3.8755 0.321
88.900 101.600 25.40 79.6 150.35 88.900 88.885 101.636 101.613 0.197
WJ-566416 3100 4800 0.0903
3.5000 4.0000 1.000 17900 33800 3.5000 3.4994 4.0014 4.0005 0.435
88.900 | 101.600 38.10 W.-566424 13 | 23153 3100 4500 | oq01 | 98900 | 88885 | 101636 | 101613 | 0.2%
3.5000 4.0000 1.500 25600 53400 ’ 3.5000 3.4994 4.0014 4.0005 0.653
101.600 114.300 25.40 83.6 166.59 101.600 101.585 114.336 114313 0.224
4 WJ-64721 2700 4200 0.0983
4.0000 4.5000 1.000 J-647216 18800 37450 4.0000 3.9994 45014 4.5005 0.493
101.600 114.300 38.10 119 263.33 101.600 101.585 114.336 114313 0.335
WJ-647224 2700 4200 0.1102
4.0000 4.5000 1.500 26800 59200 4.0000 3.9994 45014 4.5005 0.739
127.000 152.400 38.10 Y m 365.20 127.000 126.982 152.438 152.415 1.018
5 5.0000 6.0000 1.500 \W.J-80%624 47600 82100 2200 3400 0.1196 5.0000 4.9993 6.0015 6.0006 2.244

NEEDLE ROLLER BEARINGS B-41



% NEEDLE ROLLER BEARINGS

NOTES
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DRAWN CUP NEEDLE ROLLER BEARINGS

Overview: Drawn cup needle roller bearings support radial loads and reduce friction between rotating
components, with a drawn outer shell serving as a raceway for the rollers. The small cross section of
the drawn cup bearing provides high load-carrying capability with minimum required space. Drawn cup
bearings are easily installed with a press fit in the housing.

® Sizes: 3 mm—139.7 mm (0.1181 in. — 5.5000 in.) bore.

® Markets: Transmissions, transfer cases, engines, valve trains, steering and braking systems,
axle supports, outboard engines, power tools, copiers, fax machines, paper-moving
equipment and appliances.

® Features: Available in two basic designs: full complement and caged.

® Benefits: Full complement bearings handle high radial load-carrying capability. Caged bearings
provide high speed and maximum lubricant-retention capability.
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Drawn Cup Needle Roller Bearings — Metric Nominal Dimensions

Prefix

HK drawn cup bearing, caged, open ends

BK drawn cup bearing, caged, closed end

DL drawn cup bearing, full complement, open ends
DLF drawn cup bearing, full complement, closed end
DLH drawn cup bearing, full complement, oil hole option

|
HK

10
|

Bore diameter
10 =10 mm
25=25mm

Width
12 =12 mm
20 =20 mm
|
I
Suffix
RS lip contact seal on one side of the bearing
.2RS lip contact seal on each side of the bearing
AS1 lubricating hole

(N These suffixes only
apply to the HK and
BK Series bearings.

Inner Rings — Metric Nominal Dimensions

Prefix

JR
JRZ
IM
IMC

inner ring

inner ring without mounting chamfers

inner ring for full complement bearings

inner ring with oil hole for full complement bearings

Suffix
JS1 lubricating hole

Outer diameter
14 =14 mm
25 =25 mm

R6 crowned raceway (IM types)

,—l

14 | x

|
12 JS1

|
JR 10| x
|
Bore diameter

10 =10 mm
20 =20 mm

Width
12 =12 mm
30=30 mm

Drawn Cup Needle Roller Bearings — Inch Nominal Dimensions

Prefixes

extra-precision
heavy series

closed end
one seal
two seals

dazczo

B full complement of mechanically
retained needle rollers

caged complement of needle rollers

with M prefix
signifies closed end inch
nominal dimensions

Suffixes: limited availability

OHE

F plastic cage
GF grease fitting, closed end
OH oil hole
oil hole in closed end

VIJH

OH

-118| |16
| |

Bore Width
16 = 646 = 1in. 12 =246 =% in.
18 = 1846 =115 in. 16 = 1646 = 1in.

Inner Rings (with four-digit number) Inch Nominal Dimensions

Prefixes

IR regular width (for use with drawn cup bearings only)
IRA extended width (for use with drawn cup bearings only)

Suffixes: limited availability
L 0.0050 in. width tolerance
OH oil hole and lube groove

|
OH

14| |16 -
| |

Bore
5 =5%gin.
14 = %46 =T/ in.

Width (IR series only)
12 = 1246 = 34 in.
16 = 16416 = 1in.




Drawn Cup
Needle Roller Bearings
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DRAWN CUP NEEDLE ROLLER BEARINGS
METRIC SERIES

When a rolling bearing is needed for a compact and economic
design and where itis not practical to harden and grind the housing
bore, or where the housing materials are of low rigidity such as cast
iron, aluminum or even plastics —drawn cup needle roller bearings
should be considered.

REFERENCE STANDARDS ARE:

® [S0 3245 - rolling bearings — needle roller bearings, drawn
cup, without inner ring, boundary dimensions and tolerances.

® ANSI/ABMA 18.1 — needle roller bearings — radial, metric
design.

® DIN 618 — needle roller bearings with cage — drawn cups with
open end, drawn cup with closed end.

Before selecting specific drawn cup needle roller bearings, please
review the engineering section of this catalog.

Drawn cup Drawn cup Drawn cup Drawn cup Drawn cup Drawn cup needle  Drawn cup needle
needle roller needle roller needle roller needle roller needle roller roller bearing, roller bearing,
bearing, caged,  bearing, caged,  bearing, caged, bearing, caged, bearing, caged, full complement, full complement,

open ends closed end open ends, sealed closed end, sealed open ends, sealed open ends closed end
—x [— S T SIS >l
HK BK HKRS BKRS HK.2RS DL DLF
Fig. B-6. Types of metric series drawn cup needle roller bearings
Suffixes
AS1 lubricating hole
RS lip contact seal on one side of the bearing
2RS lip contact seal on each side of the bearing
CONSTRUCTION

The prefix letters in metric series drawn cup bearing designations
denote whether the bearings are made with a full complement of
needle rollers or caged needle rollers. The use of a full complement
of needle rollers is indicated by the prefix code letters DL or DLF,
and for use of caged needle rollers by the prefix code letters HK
or BK.

The outer ring, in the form of a cup, is accurately drawn and no
subsequent machining is performed. Drawn cup needle roller
bearings of series HK and DL have open ends. The HK series also
are available with one seal, HKRS, and with two seals, HK.2RS. The
stamped lip of a drawn cup needle roller bearing of series HKRS
is at the seal end.

B-46 NEEDLE ROLLER BEARINGS

Drawn cup needle roller bearings of series BK and DLF are closed
at one end. They are used for shaft-end mounting. The open end is
typically not sealed.

The one-piece steel cage used in HK and BK series drawn cup
bearings is designed to provide rigidity and minimize wear. This
cage design separates the needle roller guiding and retention
functions.

Drawn cup needle roller bearings also are available with two needle
roller and cage assemblies. They have a lubricating hole in the outer
ring. Metric series drawn cup bearings with one needle roller and
cage assembly may be made available on request with a lubricating
hole, indicated by suffix AS1.



SEALED BEARINGS

The HK series drawn cup bearings are offered with integral seals.
The tables of dimensions on pages B-62 to B-65, indicate those sizes
available with lip contact seals. The seal lip design achieves a light
and constant contact with the inner raceway throughout the range
of mounted bearing clearances, thereby ensuring positive sealing
and low frictional drag.

Sealed drawn cup bearings are intended to retain grease or non-
pressurized oil within a bearing while also preventing contaminants
from entering the raceway area.

Details of shaft design for sealed bearings are given in the
engineering section of this catalog.

The standard lip contact seals are compatible with common
lubricating oils and petroleum based fuels; but, they are adversely
affected by certain fire-resistant hydraulic fluids and most common
solvents. Sealed drawn cup bearings are normally filled with a
high-quality lithium soap-based general purpose grease. The
seal material and grease properties limit the bearing operating
temperature between -30° C and +100° C (-22° F and + 212° F).

If the operating temperature must be outside of the range for the
seals mentioned here, or if the seals are exposed to unusual fluids,
please consult your representative.

BEARING MOUNTING FITS AND
INTERNAL CLEARANCE

Drawn cup bearings are manufactured to a degree of precision that
will satisfy the radial clearance requirements of most applications.
The total radial clearance for aninstalled drawn cup bearing results
from the buildup of manufacturing tolerances of the housing bore,
the innerraceway diameter and the bearing, as well as the minimum
radial clearance required for the application (reference Table B-6
on page B-48).

For metric series caged drawn cup bearings requiring close control
of radial internal clearance, the suggested housing bore tolerance
is N6 and h5tolerance for the inner raceway diameter. When such
exacting close control of radial internal clearance is not required,
the user may select N7 housing bore and h6 inner raceway diameter
tolerances.

For metric series full complement drawn cup bearings requiring
close control of radial internal clearance, the suggested housing
bore tolerance is H6 and h5 tolerance for the inner raceway
diameter. When such exacting close control of radial internal
clearanceis notrequired, the user may select H7 housing bore and
h6 inner raceway diameter tolerances.

Drawn Cup Needle Roller Bearings

TOLERANCES FOR HOUSING MATERIALS OF LOW
RIGIDITY

The suggested housing bore tolerance for metric series caged
drawn cup bearings used in housings made from materials of low
rigidity or steel housings of small section is R6. To maintain normal
radial internal clearance, the inner raceway diameter tolerance
should be h5. When such exacting close control of radial internal
clearance is notrequired, the user may select R7 housing bore and
h6 inner raceway diameter tolerances.

The suggested housing bore tolerance for metric series full
complement drawn cup bearings used in housings made from
materials of low rigidity or steel housings of small section is M6.
To maintain normal radial internal clearance, the inner raceway
diameter tolerance should be h5. When such exacting close control
of radial internal clearance is not required, the user may select M7
housing bore and h6 inner raceway diameter tolerances.

OUTER RING ROTATION

For metric series caged drawn cup bearing applications where the
outer ring rotates with respect to the load, itis suggested that both
the housing bore and the inner raceway diameter be reduced using
R6 and f5 tolerance practice respectively. The user may select R7
housing bore and f6 inner raceway diameter tolerance when such
exacting close control of radial internal clearance is not required.

For metric series full complement drawn cup bearings applications
where the outer ring rotates with respectto the load, itis suggested
that both the housing bore and the inner raceway diameter tolerance
be reduced using is M6 and f5 tolerance practice respectively. The
user may select M7 housing bore and 6 inner raceway diameter
tolerances when such exacting close control of radial internal
clearance is not required.

OSCILLATING MOTION

Metric series drawn cup bearing applications involving oscillating
motion may require reduced radial internal clearances. This
reduction may be accomplished by increasing the inner raceway
diameter using j5 tolerance. When such exacting close control
of radial clearance is not required, the user may select j6 inner
raceway diameter tolerances.
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Table B-6. Metric mounting fits

Shaft fit Housing fit
Bearingtype | Operating coniton rommatradisl | mornalradi
clearances) clearances)
HK, BK, HKRS, | One piece heavy section steel h5 (h6) N6 (N7)
HK.2RS or cast iron housing
DL, DLF One piece heavy section steel h5 (h6) H6 (H7)
or cast iron housing
HK, BK, HKRS, | Housing material of low h5 (h6) R6 (R7)
HK.2RS rigidity
DL, DLF Housing material of low h5 (h6) M6 (M7)
rigidity
HK, BK, HKRS, | Outer ring rotation (one piece 15 (f6) R6 (R7)
HK.2RS heavy section steel or cast
iron housing)
DL, DLF Outer ring rotation (one piece 15 (f6) M6 (M7)
heavy section steel or cast
iron housing)
HK, BK, HKRS, | Oscillating motion j5(6) (1)
HK.2RS
DL, DLF Oscillating Motion i5(j6) (1)

(1) Tolerance dependent on housing design.

INNER RINGS

When it becomes impractical to meet the shaft raceway design
requirements (hardness, case depth, surface finish, etc.) outlined
inthe engineering section of this catalog, standard inner rings may
be used with metric series drawn cup bearings. Itis suggested that
when metric series inner rings are used with metric series drawn
cup bearings, they should be mounted with a loose transition fit on
the shaft using g5 shaft diameter tolerance. The inner ring should be
end-clamped against a shoulder. If a tight transition fit must be used
(shaft diameter tolerance hb) to keep the inner ring from rotating
relative to the shaft, the inner ring outer diameter, as mounted,
must not exceed the raceway diameter required by the drawn cup
bearing for the particular application. In case the outer diameter
of the inner ring, when mounted on the shaft, exceeds the required
raceway diameter for the matching drawn cup bearing, it should be
ground to proper diameter while mounted on the shaft. When such
exacting close control of radial internal clearance is not required
the user may select g6 or h5 shaft diameter tolerances.

LOAD RATING FACTORS
DYNAMIC LOADS

Drawn cup needle roller bearings can accommodate only radial
loads.

P: Fr

P = The maximum dynamic radial load that may be
applied to a drawn cup bearing based on the
dynamic load rating, C given in the bearing tables.
This load should be < C/3.

STATIC LOADS
fo= E
Po

fo = static load safety factor
Co = basic static load rating (kN)

Po= maximum applied static load (kN)

To ensure satisfactory operation of drawn cup needle roller
bearings, under all types of conditions, the static load safety factor
fo should be > 3.

ADJUSTED RATING LIFE

When application data includes details of operating temperature,
oil viscosity, operating speed and the applied load meets the < C/3
condition adjusted rating life may be evaluated using the information
given in the engineering section.

INSPECTION OF DRAWN CUP NEEDLE
ROLLER BEARINGS

Although the bearing cup is accurately drawn from strip steel,
because of its fairly thin section, it may go out-of-round during heat
treatment. When the bearing is pressed into a true round housing,
or ring gage of correct size and wall thickness, it becomes round
and is sized properly. For this reason, it is incorrect to inspect an
unmounted drawn cup bearing by measuring the outer diameter.
The correct method for inspecting the bearing size is to:
1. Press the bearing into a ring gage of proper size.
2. Plug the bearing bore with the appropriate “go” and
“no go” gages, or measure it with a tapered arbor
(lathe mandrel).

The “go” gage size is the minimum needle roller complement bore
diameter. The “no go” gage size is larger than the maximum needle
roller complement bore diameter by 0.002 mm (0.0001 in.).

NOTE

SPECIAL BEARINGS. There are bearings available with other
cage designs, and materials such as reinforced engineered
polymer for use where operating conditions permit.
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Drawn Cup Needle Roller Bearings

Table B-7. Caged bearing gage sizes Table B-8. Full complement bearing gage sizes
Nominal Ring Needle roller complement bore diameter Nominal Ring Needle roller complement bore diameter
- i) :
bore diameter gage Max. Min. bore diameter gage Max. Min.
mm mm mm mm mm mm mm mm
in. in. in. in. in. in. in. in.
3.000 6.484 3.024 3.006 6.000 12.000 6.034 6.009
0.1181 0.2553 0.1191 0.1183 0.2362 0.4724 0.2376 0.2366
4.000 7.984 4.028 4.010 8.000 14.000 8.034 8.009
0.1575 0.3143 0.1586 0.1579 0.3150 0.5512 0.3163 0.3153
5.000 8.984 5.028 5.010 9.000 14.000 9.034 9.009
0.1969 0.3537 0.1980 0.1972 0.3543 0.5512 0.3557 0.3547
6.000 9.984 6.028 6.010 10.000 16.000 10.034 10.009
0.2362 0.3931 0.2373 0.2366 0.3937 0.6299 0.3950 0.3941
7.000 10.980 7.031 7.013 12.000 18.000 10.033 10.009
0.2756 0.4323 0.2768 0.2761 0.4724 0.7087 0.3950 0.3941
8.000 11.980 8.031 8.013 13.000 19.000 13.033 13.009
0.3150 0.4717 0.3162 0.3155 0.5118 0.7480 0.5131 0.5122
9.000 12.980 9.031 9.013 14.000 20.000 14.033 14.009
0.3543 05110 0.3555 0.3548 0.5512 0.7874 0.5525 0.5515
10.000 13.980 10.031 10.013 15.000 21.000 15.033 15.009
0.3937 0.5504 0.3949 0.3942 0.5906 0.8268 0.5919 0.5909
12.000 15.980 12.034 12.016 16.000 22.000 16.033 16.009 —
0.4724 0.6291 0.4738 0.4731 0.6299 0.8661 0.6312 0.6303
12.000 17.980 12.034 12.016 17.000 23.000 17.033 17.009
0.4724 0.7079 0.4738 0.4731 0.6693 0.9055 0.6706 0.6696 o
13.000 18.976 13.034 13.016 18.000 24.000 18.033 18.009
0.5118 0.747 0.5131 0.5124 0.7087 0.9449 0.7100 0.7090
14.000 19.976 14.034 14.016 20.000 26.000 20.033 20.009
0.5512 0.7865 0.5525 0.5518 0.7874 1.0236 0.7887 0.7878
15.000 20.976 15.034 15.016 22.000 28.000 22.033 22.009
0.5906 0.8258 0.5919 0.5912 0.8661 1.1024 0.8674 0.8665
16.000 21.976 16.034 16.016 25.000 33.000 25.039 25,015
0.6299 0.8652 0.6313 0.6306 0.9843 1.2992 0.9858 0.9848
17.000 22.976 17.034 17.016 28.000 36.000 28.039 28.015
0.6693 0.9046 0.6706 0.6699 1.1024 1.4173 1.1039 1.1030
18.000 23.976 18.034 18.016 30.000 38.000 30.039 30.015
0.7087 0.9439 0.7100 0.7093 1.1811 1.4961 1.1826 1.1817
20.000 25.976 20.041 20.020 35.000 43.000 35.039 35.015
0.7874 1.0227 0.7890 0.7882 1.3780 1.6929 1.3795 1.3785
22.000 21.976 22.01 22020 40.000 48.000 40.039 40.015
0.8661 1.1014 0.8678 0.8669 15748 1.8898 15763 15754
25.000 31.972 25041 25.020 44.000 52.000 44.039 44.015
0.9843 1.2587 0.9859 0.9850 1.7323 2.0472 1.7338 1.7329
28.000 34.972 28.041 28.020 47.000 55.000 47.039 47.015
1.1024 1.3769 1.1040 1.1031 1.8504 2.1654 1.8519 1.8510
30.000 36.972 30.041 30.020 50.000 58.000 50.039 50.015
1.181 1.4556 1.1827 1.1819 1.9685 2.2835 1.9700 1.9691
35.000 41.972 35.050 35.025 55.000 63.000 55.039 55.015
1.3780 1.6524 1.3799 1.3789 2.1654 2.4803 2.1669 2.1659
40.000 46.972 40.050 40.025
1.5750 1.8493 1.5768 1.5758
45.000 51.967 45.050 45.025
11117 2.0459 1.7736 1.7726
50.000 57.967 50.050 50.025
1.9685 2.2822 1.9705 1.9695
60.000 67.967 60.060 60.030
2.3622 2.6759 2.3646 2.3634

(1 The ring gage sizes are in accordance with ISO N6 lower limit.
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INSTALLATION PROCEDURES
GENERAL INSTALLATION REQUIREMENTS

® Adrawn cup bearing must be pressed into its housing.

® Aninstallation tool, similar to the ones illustrated must be
used in conjunction with a standard press.

® The bearing must not be hammered into its housing, even in
conjunction with the proper assembly mandrel.

® The bearing must not be pressed tightly against a shoulder
in the housing.

® |fitis necessary to use a shouldered housing, the depth of
the housing bore must be sufficient to ensure that the housing
shoulder fillet, as well as the shoulder face, clears the bearing.

® The installation tool must be coaxial with the housing bore.

INSTALLATION OF OPEN ENDS CAGED BEARINGS

Itis advisable to utilize a positive stop on the presstool to locate the
bearing properly in the housing. The assembly tool should have a
leader or a pilot, as shown, to aid in starting the bearing true in the
housing. The “0” ring shown on the drawing may be used to assist
in holding the bearing on the installation tool. The bearing should
be installed with the stamped end (the end with the identification
markings) against the angled shoulder of the pressing tool.
A—0.40 mm (0.016 in.) less than housing bore

B - 0.08 mm (0.003 in.) less than shaft diameter

C— distance bearing will be inset into housing, minimum of 0.20 mm (0.008 in.)

D- pilotlength should be length of bearing less 0.80 mm (0.030 in.)
E- approximately /2D

Stamped end
of bearing ——(=T

A2

.

Generous chamfer
or rounding for
easy bearing
installation

B-50 NEEDLE ROLLER BEARINGS

INSTALLATION OF CLOSED END CAGED BEARINGS

Bearing can be piloted from below for installation.

EXTRACTION FROM A STRAIGHT HOUSING
(CAGED AND FULL COMPLEMENT BEARINGS)

Bearing can be extracted by pushing it through the housing. After
extraction, the drawn cup bearing should not be reused.




INSTALLATION OF OPEN ENDS
FULL COMPLEMENT BEARINGS

Itis advisable to utilize a positive stop on the press toolto locate the
bearing properly in the housing. The assembly tool should have a
leader or a pilot, as shown, to aid in starting the bearing true in the
housing. The ball detent shown on the drawing is used to assistin
aligning the rollers of a full complement bearing during installation
and to hold the bearing on the installation tool. The bearing should
be installed with the marked end (the end with identification
markings) against the angled shoulder of the pressing tool.
A— 0.40 mm (0.016 in.) less than housing bore
B — 0.08 mm (0.003 in.) less than shaft diameter ®
C - distance bearing will be inset ==
into housing, minimum of 0.20 mm (0.008 in.)

D — pilot length should be length of
bearing less 0.80 mm (0.030 in.)

E— approximately 12D
Stamped end
of bearing

Generous chamfer
or rounding for
easy bearing

installation
! —

L

EXTRACTION FROM A SHOULDERED OR

DEAD END HOUSING (CAGED AND FULL COMPLEMENT
BEARINGS) (with space between the bearing and the
housing shoulder)

Bearings may be extracted from shouldered or dead end housings
with a common bearing puller tool as shown. This type of tool is
slotted in two places at right angles to form four prongs. The four
puller prongs are pressed together and inserted into the space
between the end of the bearing and the shoulder. The prongs are
forced outward by inserting the expansion rod, and then the bearing
is extracted. Do not reuse the bearing after extraction.

%

Two slots
90° apart

/_Expansion rod
I3

J

e==3

i <« Expansion rod

Drawn Cup Needle Roller Bearings

INSTALLATION OF CLOSED END
FULL COMPLEMENT BEARINGS

The installation tool combines all the features of the tool used to
install open end bearings, but the pilotis spring loaded and is part
of the press bed.

The angled shoulder of the pressing tool should bear against the
closed end with the bearing held on the pilot to aid in starting the
bearing true in the housing.

A— 0.40 mm (0.016 in.) less than housing bore

B - 0.08 mm (0.003 in.) less than shaft diameter

C— distance bearing will be inset
into housing, minimum of 0.20 mm (0.008 in.)

-N\

n
ﬁ

.

EXTRACTION FROM A SHOULDERED HOUSING
(CAGED AND FULL COMPLEMENT BEARINGS)
(with bearing pressed up close to the shoulder)

The tool to be used, as shown, is of a similar type described for
a shouldered or dead end housing, but the rollers must first be
removed from the bearing.

The four segment puller jaws are collapsed and slipped into the
empty cup. The jaws are then forced outward into the cup bore by
means of the tapered expansion rod. The jaws should bear on the
lip as near as possible to the cup bore. The cup is then pressed
out from the top.

E

Snapring to
retain jaws

Section A-A
of four jaws

477Tapered
Z % expansion
rod

L[ 1
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W% neeDLE ROLLER BEARINGS

OPEN ENDS, A I sroigs |
Shaft w 3 min I's min Bearing . - peed Rating
CLOSED ONE END = o= oesiraton | Oame | S g
-0.3,-0.012 © Co Grease il
mm mm mm mm mm mm kN _—
METRIC SERIES in. in. in. in. in. in. Ibf. min
3 3 65 6 520 030 120 0.78
BK 4 !
0.1181 | 01181 0.2559 0.236 0.205 0.012 0306 270 175 30000 6000 0.0065
r 3 6.5 6 - 030 HK0306 160 114 30000 46000 0.0065
e !
i m 0.1181 0.2559 0.236 0.012 360 256
4 4 8 8 6.40 0.40 183 132
0.1575 | 01575 03150 0.315 0.252 0.016 BK408 an 297 25000 33000 0.0083
4 8 8 0.40 1.8 138
— 2 !
FoAlt-——-—f- D 0.1575 03150 0.315 0.016 o408 423 310 5000 3000 0.0083
5 5 9 9 7.40 0.40 252 207
BK 2 0.0100
0.1969 | 0.1969 0.3543 0.354 0.291 0.016 0509 567 465 3000 36000
5 9 9 0.40 252 207
X — HK0509 23000 36000 0.0100
i 0.1969 0.3543 0.354 0.016 567 465
¢ 6 6 10 8 040 HK0608 2.3 1.95 22000 33000 0.0105
02362 | 02362 0.3937 0.315 - 0.016 526 438 .
HK
6 10 9 140 040 BK0609 314 285 22000 33000 00116
. 0.2362 0.3037 0.354 0.291 0.016 706 641
Sf,
T 6 10 9 - 0.40 HK0609 3.14 285 22000 33000 0.0116
0.2362 0.3937 0.354 0.016 706 641
C,— 7 7 1 9 740 040 324 310
g - BK0709 : - 21000 32000 00125
0275 | 02756 0.4331 0.354 0.291 0.016 728 697
Fait-—"—1° D 7 1 9 040 323 3.05
— - HK0709 - : 21000 32000 00125
0.2756 0.4331 0.354 0.016 726 686
8 8 12 8 6.40 0.40 2.90 273
BK 2 1 012
03150 | 03150 0.4724 0.315 0.252 0.016 0808 652 614 0000 31000 0.0128
1
— 8 12 8 0.40 2.90 273
- HK 20000 31000 0.0128
—Cc— 03150 0.4724 0.315 0.016 0808 652 614
BK 8 12 10 8.40 0401 BKos1 393 4181 2000 | 31000 | o018
0.3150 0.4724 0.394 0.331 0.016 883 931
8 12 10 0.40 3.95 407
Full — HK0810 20000 31000 0.0186
Complement 03150 0.4724 0.394 0.016 888 915
Bearing
9 9 13 10 8.40 0.40 457 5.07
BK0910 19000 30000 0.0206
T 03543 | 03543 05118 0.394 0.331 0.016 1030 1140
********** T S H 9 13 10 0.40 457 5.07
— - HK091 - : 1 02
J 0.3543 05118 0.394 0.016 0910 1030 1140 9000 30000 0.0206
9 13 12 10.40 0.40 565 6.65
BK0912 19000 30000 0.0220
Caged 0.3543 05118 0472 0.409 0.016 09 1270 1490
Bearing Shaft surface to be 9 3 2 00 565 665
58 HRC or equivalent — - HK0912 - - 19000 30000 0.0220
0.3543 05118 0472 0.016 1270 1490
10 10 1 10 8.40 0.40 478 551
1 2 021
03937 | 03937 05512 0.394 0.331 0.016 BK1010 1070 1240 9000 9000 0.0219
10 1 10 0.40 478 551
- HK101 1 2 0.0219
0.3937 05512 0.394 0.016 010 1070 1240 9000 9000
10 1 12 10.40 0.40 5.90 123
BK1012 19000 29000 0.0239
0.3937 05512 0472 0.409 0.016 1330 1630
10 1 12 0.40 5.90 123
— HK1012 19000 29000 0.0235
0.3937 05512 0472 0.016 1330 1630
10 1 15 13.40 0.40 7.49 981
BK101 1 2 .02
0.3937 05512 0,591 0.528 0.016 015 1680 2210 9000 9000 0.0253

See Engineering section
for discussion of shaft
and housing design.
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Drawn Cup Needle Roller Bearings

S (h5) H (N6) Inspection Mounti
ounting Shaft
Wt. Recommended Mounting Dimension Ring Gage Plug Gage Cy Inner Ring Dia
Max. Min. Max. Min. Go No Go R i)
kg mm mm mm mm mm
Ibs. in. in. in. in. in.
0.001 3 2.996 6.493 6.484 6.484 3.006 3.026 3
0.002 0.1181 0.118 0.2556 0.2553 0.2553 0.1183 0.1191 0.1181
0.001 3 2.996 6.493 6.484 6.484 3.006 3.026 3
0.002 0.1181 0.118 0.2556 0.2553 0.2553 0.1183 0.1191 0.1181
0.002 4 3.995 7.993 7.984 7.984 4.010 4.030 4
0.004 0.1575 0.1573 0.3147 0.3143 0.3143 0.1579 0.1587 0.1575
0.002 4 3.995 7.993 7.984 7.984 4.010 4.030 4
0.004 0.1575 0.1573 0.3147 0.3143 0.3143 0.1579 0.1587 0.1575
0.002 5 4.995 8.993 8.984 8.984 5.010 5.030 5
0.004 0.1969 0.1967 0.3541 0.3537 0.3537 0.1972 0.1980 0.1969
0.002 5 4.995 8.993 8.984 8.984 5.010 5.030
0.004 0.1969 0.1967 0.3541 0.3537 0.3537 0.1972 0.1980
0.002 6 5.995 9.993 9.984 9.984 6.010 6.030 6
0.004 0.2362 0.236 0.3934 0.3931 0.3931 0.2366 0.2374 0.2362
0.003 6 5.995 9.993 9.984 9.984 6.010 6.030 e
0.007 0.2362 0.236 0.3934 0.3931 0.3931 0.2366 0.2374 %
0.002 6 5.995 9.993 9.984 9.984 6.010 6.030 —
0.004 0.2362 0.236 0.3934 0.3931 0.3931 0.2366 0.2374
0.003 7 6.994 10.991 10.980 10.980 7.013 7.033 7
0.007 0.2756 0.2754 0.4327 0.4323 0.4323 0.2761 0.2769 0.2756
0.003 7 6.994 10.991 10.980 10.980 7.013 7.033
0.007 0.2756 0.2754 0.4327 0.4323 0.4323 0.2761 0.2769
0.003 8 7.994 11.991 11.980 11.980 8.013 8.033 8
0.007 0.315 0.3147 0.4721 0.4717 0.4717 0.3155 0.3163 0.315
0.003 8 7.994 11.991 11.980 11.980 8.013 8.033
0.007 0.315 0.3147 0.4721 0.4717 0.4717 0.3155 0.3163
0.004 8 7.994 11.991 11.980 11.980 8.013 8.033 0.0241 JR5X8x12
0.009 0.315 0.3147 0.4721 0.4717 0.4717 0.3155 0.3163
0.004 8 7.994 11.991 11.980 11.980 8.013 8.033
0.009 0315 03147 04721 04717 04717 03155 03163 0.0244 JRSE12
0.004 9 8.994 12.991 12.980 12.980 9.013 9.033 9
0.0270 JR6x9x12
0.009 0.3543 0.3541 0.5115 0.5110 0.5110 0.3548 0.3556 X 0.3543
0.004 9 8.994 12.991 12.980 12.980 9.013 9.033 0.0270 JREx9x12
0.009 0.3543 0.3541 0.5115 0.5110 0.5110 0.3548 0.3556
0.005 9 8.994 12.991 12.980 12.980 9.013 9.033
0011 03543 03541 05115 05110 05110 03548 0.3556 0.0289 JRBxE12
0.005 9 8.994 12.991 12.980 12.980 9.013 9.033
0.011 0.3543 0.3541 0.5115 0.5110 0.5110 0.3548 0.3556 0.0289 JRExSx12
0.004 10 9.994 13.991 13.980 13.980 10.013 10.033 0.0287 JR7x10x105 10
0.009 0.3937 0.3935 0.5508 0.5504 0.5504 0.3942 0.3950 0.3937
0.004 10 9.994 13.991 13.980 13.980 10.013 10033 0.0287 JRIXI0K105
0.009 0.3937 0.3935 0.5508 0.5504 0.5504 0.3942 0.3950
0.006 10 9.994 13.991 13.980 13.980 10.013 10.033
0.0314 JR7x10x12
0.013 0.3937 0.3935 0.5508 0.5504 0.5504 0.3942 0.3950 X
0.005 10 9.994 13.991 13.980 13.980 10.013 10.033
0.0308 JR7x10x12
0.011 0.3937 0.3935 0.5508 0.5504 0.5504 0.3942 0.3950 X
0.006 10 9.994 13.991 13.980 13.980 10.013 10.033 0.0332 JR7x10x16
0.013 0.3937 0.3935 0.5508 0.5504 0.5504 0.3942 0.3950
Continued on next page.
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OPEN ENDS, Fu D ¢ Load Ratings

Shaft Camin Is min Bearing - - Speed Rating
CLOSED ONE END = o= oesaraen | Do | St g
-0.3,-0.012 C Co Grease oil
— continued mm mm mm mm mm mm kN min-
in. in. in. in. in. in. Ibf.
METRIC SERIES 10 1 15 - 040 HK1015 149 381 19000 29000 0.0253
0.3937 05512 0,591 0.016 1680 2210 .
r 12 12 16 10 8.40 04 e 4.96 6.08 18000 28000 00243
T T 04724 | 04724 0.6299 0.394 0.331 0.016 1120 1370 .
12 16 10 . 0.4 4.9 6.08
0.4724 0.6299 0.394 0.016 HKi210 1120 1370 18000 28000 0.0243
12 18 12 9.30 1 6.61 129
14 2 024
Folt-—-—{l|- D 04724 | 07087 0472 0.366 ooz | NP2 e | 6 000 000 | 00285
12 18 12 — 1 HK1212 6.61 129 14000 22000 0.0245
0.4724 0.7087 0472 0.039 1490 1640
v 13 13 19 12 9.30 1 6.92 789
W1y 05118 | 05118 0.7480 0.472 0.366 0.039 B3tz 1560 1770 14000 22000 0.0258
¢ 1B 19 12 1 HK1312 6.92 189 14000 22000 0.0258
05118 0.7480 0472 - 0.039 1560 1770 .
HK
- 14 1 2 12 9.30 1 121 850
BK1412 14 21 0271
% . 05512 | 05512 0.7874 0472 0.366 0.039 1620 1910 000 000 0o
o r
= _H 1 2 12 . 1 121 850
05512 0.7874 0472 0.039 HK1412 1620 1910 14000 21000 00211
C.— 15 15 2 12 9.30 1 7.16 857
3 - BK1512 . ! 14000 21000 0.0284
05906 | 05906 0.8268 0472 0.366 0.039 1610 1930
7R T —( 15 2 12 1 HK1512 149 an 14000 21000 0.0284
0.5906 0.8268 0.472 - 0.039 1680 2050 .
15 7 16 1330 1 10.70 144
BK151 14 21 0.0318
0.5906 0.8268 0.630 0.524 0.039 516 2410 3240 000 000
— 1 15 7 16 1 10.70 14.4
— HK1516 14000 21000 00318
—Cc—+ 05906 | 08268 0630 0.039 2410 | 3240
BK 15 2 2 19.30 1 1350 194 .
0.5906 0.8268 0.866 0.760 0.039 BK1522 3030 4360 14000 21000 0.0288
15 2 2 1 1350 19.4
— HK1522 14 21 .02
Full 0.5906 0.8268 0.866 0.039 5 3030 4360 000 000 0.0288
Complement
Bearing
16 16 2 12 930 1 7.76 972
BK1612 14000 21000 0.0297
T 06299 | 06299 0.8661 0472 0.366 0.039 6 1740 2190
********** T S H 16 2 12 — 1 HK1612 1.76 9.72 14000 21000 0.0297
J 0.6299 0.8661 0472 0.039 1740 2190 .
16 2 16 1330 1 111 153
14 21 0332
0.6299 0.8661 0.630 0.524 0.039 BK1616 2500 3440 000 000 0.033
Caged
Bearing  Shaft surface to be
] 16 2 16 1 11 153
- HK161 14 21 0.0332
58 HRC or equivalent 0.6299 0.8661 0,630 0.039 616 2500 3440 000 000
16 2 P) 19.30 1 134 195
BK1622 14000 21000 0.0297
0.6299 0.8661 0.866 0.760 0.039 3010 4380
16 2 2 1 13.40 195
— HK1622 14000 21000 0.0297
0.6299 0.8661 0.866 0.039 3010 4380
17 17 s 12 9.30 1 8.12 104
BK1712 1 2 02
06693 | 06693 0.9055 0.472 0.366 0.039 1830 2340 3000 0000 0.0236
17 Px 12 1 8.12 104
- HK1712 13000 20000 0.0236
0.6693 0.9055 0.472 0.039 1830 2340
18 18 2% 12 9.30 1 8.41 11
BK1812 12000 18000 0.0246
07087 | 07087 0.9449 0472 0.366 0.039 1890 2500

See Engineering section
for discussion of shaft
and housing design.
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Drawn Cup Needle Roller Bearings

S (h5) H (N6) Inspection Mounti
ounting Shaft
Wt. Recommended Mounting Dimension Ring Gage Plug Gage Cy Inner Ring Dia
Max. Min. Max. Min. Go No Go QLRI i)
kg mm mm mm mm mm
Ibs. in. in. in. in. in.
0.006 10 9.994 13.991 13.980 13.980 10.013 10.033 0.0332 JR7x10x16
0.013 0.3937 0.3935 0.5508 0.5504 0.5504 0.3942 0.3950
0.006 12 11.992 15.991 15.980 15.980 12.016 12.036 12
0.013 0.4724 0.4721 0.6296 0.6291 0.6291 0.4731 0.4739 0.0319 JREI2X105 0.4724
0.006 12 11.992 15.991 15.980 15.980 12.016 12.036
0.013 0.4724 0.4721 0.6296 0.6291 0.6291 0.4731 0.4739 0.0319 JRB12¢105
0.012 12 11.992 17.991 17.980 17.980 12.016 12.036 0.0321 JR8X12x12.5
0.026 0.4724 0.4721 0.7083 0.7079 0.7079 0.4731 0.4739
0.01 12 11992 12.991 17.980 17.980 12016 12.03 0.0321 JREXI2X12.5 12
0.022 0.4724 0.4721 0.7083 0.7079 0.7079 0.4731 0.4739 0.4724
0.012 13 12.992 18.989 18.976 18.976 13.016 13.036 13
0.026 05118 05115 0.7476 0.7471 0.7471 05124 05132 00338 JRI013x125 05118
0.01 13 12.992 18.989 18.976 18.976 13.016 13.036
0.022 0.5118 0.5115 0.7476 0.7471 0.7471 0.5124 0.5132 0.0338 JRI0XT3X125
0.014 14 13.992 19.989 19.976 19.976 14.016 14.036 0.0356 JR10x14x12 14  —
0.031 0.5512 0.5509 0.7870 0.7865 0.7865 0.5518 0.5526 0.5512 %
0.011 14 13.992 19.989 19.976 19.976 14.016 14.036 —
0.024 05512 05509 07870 0.7865 0.7865 05518 05526 0.0356 JRIOCT2
0.015 15 14.992 20.989 20.976 20.976 15.016 15.036 15
0.033 0.5906 0.5902 0.8263 0.8258 0.8258 0.5912 0.5920 0.0373 JRI2XI5X125 0.5906
0.012 15 14.992 20.989 20.976 20.976 15.016 15.036 0.0373 JR12x15x12.5
0.026 0.5906 0.5902 0.8263 0.8258 0.8258 0.5912 0.5920
0.019 15 14.992 20.989 20.976 20.976 15.016 15.036 0.0017 JRI2XI5x165
0.042 0.5906 0.5902 0.8263 0.8258 0.8258 0.5912 0.5920
0.018 15 14.992 20.989 20.976 20.976 15.016 15.036
0.040 0.5906 0.5902 0.8263 0.8258 0.8258 0.5912 0.5920 00m7 JRI2XIEX16.5
0.022 15 14.992 20.989 20.976 20.976 15.016 15.036
0.049 0.5906 0.5902 0.8263 0.8258 0.8258 0.5912 0.5920 0.078 JR12X15x225
0.024 15 14.992 20.989 20.976 20.976 15.016 15.036 0.0378 JR12x15x22.5
0.053 0.5906 0.5902 0.8263 0.8258 0.8258 0.5912 0.5920
0.016 16 15.992 21.989 21.976 21.976 16.016 16.036 16
0.0390 JR12x16x12
0.035 0.6299 0.6296 0.8657 0.8652 0.8652 0.6306 0.6313 XIOX 0.6299
0.012 16 15.992 21.989 21.976 21.976 16.016 16.036
0.026 0.6299 0.6296 0.8657 0.8652 0.8652 0.6306 0.6313 0.03%0 JR12X16x12
0.02 16 15.992 21.989 21.976 21.976 16.016 16.036 0.0436 JR12x16x16
0.044 0.6299 0.6296 0.8657 0.8652 0.8652 0.6306 0.6313
0.016 16 15.992 21.989 21.976 21.976 16.016 16.036 0.0436 JRI2X16x16
0.035 0.6299 0.6296 0.8657 0.8652 0.8652 0.6306 0.6313
0.028 16 15.992 21.989 21.976 21.976 16.016 16.036
0.062 0.6299 0.6296 0.8657 0.8652 0.8652 0.6306 0.6313 0.0330 JR12A6x22
0.022 16 15.992 21.989 21.976 21.976 16.016 16.036
0.049 0.6299 0.6296 0.8657 0.8652 0.8652 0.6306 0.6313 0.030 JR12xX16x22
0.018 17 16.992 22.989 22.976 22.976 17.016 17.036 17
0.040 0.6693 0.6690 0.9051 0.9046 0.9046 0.6699 0.6707 0.6693
0.013 17 16.992 22.989 22.976 22.976 17.016 17.036
0.029 0.6693 0.6690 0.9051 0.9046 0.9046 0.6699 0.6707
0.017 18 17.992 23.989 23.976 23.976 18.016 18.036 18
0.037 0.7087 0.7083 0.9444 0.9439 0.9439 0.7093 0.7101 0.7087
Continued on next page.
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W% neeDLE ROLLER BEARINGS

OPEN ENDS, N IS R it |
Shaft W 3 min T's min Bearing " - peed hating
CLOSED ONE END = o= Desgran | DI | St :
-0.3,-0.012 C Co Grease oil
— continued mm mm mm mm mm mm kN min-
in. in. in. in. in. in. Ibf.
METRIC SERIES 18 18 4 12 — 1 HK1812 84 nn 12000 18000 0.0246
0.7087 0.7087 0.9449 0472 0.039 1890 2500 .
r 18 2% 16 13.30 1 116 168
_[m:m]_s Y 0.7087 0.9449 0.630 0.524 0.039 ERRE 2610 3780 12000 18000 00357
18 u 16 . 1 16 16.8
0.7087 0.9449 0,630 0.039 HKIE16 2610 3780 12000 18000 0.0357
20 20 2 12 93 1 8.97 125
1 1 0347
Folt-—-—t- D 07874 | 07874 1.0236 0.472 0.366 0.039 BKa012 2020 2810 000 6000 0.03
20 % 12 1 8.97 125
— HK2012 1 1 0.0347
0.7874 1.0236 0472 0.039 0 2020 2810 000 6000
. 2 % 16 133 1 1240 18.90
W1 0.7874 1.0236 0.630 0.5 0.039 BK2016 2790 4250 11000 16000 0.0385
c 20 20 2 16 1 T 12.40 18.90 000 6000 0.038
— 1 - - 1 1 0385
HK 07874 | 07874 1.0236 0,630 0.039 2790 4250
— 20 2 20 173 1 15.50 2530
BK202 1 1 0014
% ; 0.7874 1.0236 0.787 0.681 0.039 020 3480 5690 000 6000 00
o
= —H 4ﬁ 20 % 2 1 15.90 2620
— HK202 11000 16000 0.0414
0.7874 1.0236 0.787 0.039 020 3570 5390
C,— 20 2 30 213 1 21.20 37.80
3 . BK2030 . . 11000 16000 0.0385
0.7874 1.0236 1.181 1075 0.039 4770 8500
Fuqfr-—"—1" P 20 2 30 1 2120 37.80
— : . 1 1 !
0.7874 1.0236 1.181 0.039 k2030 4170 8500 000 6000 0.0385
2 z 2 12 9.3 1 BK2212 9.81 14.50 9600 15000 0.0375
0.8661 |  0.8661 1.1024 0472 0.366 0.039 2210 3260
— — 2 28 12 1 981 14.50
— HK2212 9600 15000 0.0382
|_7 C ——| 0.8661 1.1024 0472 0.039 2210 3260
BK 2 2 16 13.3 1 BK2216 13.10 20.90 9600 15000 0.0412
0.8661 1.1024 0,630 0,52 0.039 2940 4700 .
2 28 16 1 13.10 2090
— HK2216 9600 15000 0.0412
Full 0.8661 1.1024 0.630 0.039 2940 4700
Complement
Bearing 2 28 20 173 1 1530 | 2550
T 0.8661 1.1024 0.787 0.681 0.039 BK2220 3440 5730 9600 15000 0.0432
7777777777 L s H 2 28 20 . 1 TR 15.30 2550 . 52
J 0.8661 1.1024 0.787 0.039 0 3440 5730 9600 5000 0.043
2 25 2 12 9.30 1 10.90 14.70
caned 09843 | 09843 1.2598 0472 0.366 0.039 BK2512 2450 3300 8500 13000 0.0295
age:
Bearing  Shaft surface to be
] 25 2 12 1 10.90 14.70
58 HRC or equivalent 09843 1.2598 0472 0.039 HK2512 2450 2300 8500 13000 0.0295
2 2 16 133 1 15,60 2350
1 0434
0.9843 1.2598 0,630 0.524 0.039 BK2516 3510 5280 8500 S000 0.043
25 2 16 1 15.60 2350
— HK251 1 0.0434
0.9843 1.2598 0,630 0.039 516 3510 5280 8500 3000
25 2 20 173 1 2060 33.40
BK2520 8500 13000 0.0474
0.9843 1.2598 0.787 0.681 0.039 1630 7510
25 2 20 1 20.60 33.40
— HK2520 8500 13000 0.0474
0.9843 1.2598 0.787 0.039 1630 7510
2 2 % 233 1 25.70 44.40
BK252 1 !
0.9843 1.2598 1.024 0.917 0.039 526 5780 9980 8500 3000 0.0508

See Engineering section
for discussion of shaft
and housing design.
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Drawn Cup Needle Roller Bearings

S (h5) H (N6) Inspection M .
ounting Shaft
Wt. Recommended Mounting Dimension Ring Gage Plug Gage Cy Inner Ring Dia
Max. Min. Max. Min. Go No Go (DO ESTTIEE
kg mm mm mm mm mm
Ibs. in. in. in. in. in.
0.015 18 17992 23.989 23.976 23.976 18.016 18.036 18
0.033 07087 07083 0.9444 09439 0.9439 07083 07101 07087
0.022 18 17.992 23.989 23.976 23.976 18.016 18.036
0.049 0.7087 07083 0.9444 0.9439 0.9439 07083 07101 0.0468 JRIGK18X16.5
0.018 18 17.992 23.989 23.976 23.976 18.016 18.036
0.040 0.7087 0.7083 0.9444 0.9439 0.9439 0.7003 0.7101 0.0468 JRIEX18x16.5
0.017 2 19.991 25.989 25.976 25.976 20,020 20.043 0.0455 JRI520x12 2
0.037 07874 07870 10232 10227 10227 07882 0.7891 07874
0.015 2 19.991 25.989 25.976 25.976 20,020 20.043 0,055 JRI5K20x12
0.033 07874 07870 10232 10227 10227 07882 0.7891
0.024 2 19.991 25,989 25,976 25.976 20,020 20.043
0.053 0.7874 0.7870 10232 10227 10227 0.7882 0.7891 0.0505 JRI7X20x165
0.022 2 19.991 25.989 25.976 25.976 20,020 20.043 20
0.049 07874 0.7870 10232 10227 10227 0.7882 0.7891 0.0505 JRI7X20x165 07874
0.027 2 19.991 25.989 25.976 25.976 20,020 20.043 0.0543 JRIIX20K20.5 __
0.060 07874 07870 10232 10227 10227 07882 0.7891 %
0.025 2 19.991 25,989 25.976 25,976 20,020 20.043 =
0.055 0.7874 0.7870 10232 10227 10227 0.7882 0.7891 00543 JRI7X20x205
0.043 20 19.991 25.989 25.976 25.976 20,020 20.043
0.095 07874 0.7870 10232 10227 10227 0.7882 0.7891 0.0505 JRI7X20x305
0.041 2 19.991 25.989 25.976 25.976 20,020 20.043 0.0505 JRITXI0:305
0.090 07874 07870 10232 10227 10227 0.7882 0.7891
0.02 2 21991 27.989 27.976 27.976 22020 22,043 0.0492 JRI702413 2
0.044 0.8661 0.8658 11019 11014 11014 0.8669 0.8678 0.8661
0.015 2 21991 27.989 27.976 27,976 22,020 22,043
0.033 0.8661 0.8658 11019 1.1014 1.1014 0.8669 0.8678 0.0501 JRIT2a3
0.027 2 21991 27.989 27.976 27.976 22020 22,043
0.060 0.8661 0.8658 11019 1.1014 1.1014 0.8669 0.8678 0.0541 JRIT26
0.022 2 21991 27.989 27,976 21,976 22020 22,043
0.049 0.8661 0.8658 11019 1.1014 1.1014 0.8669 0.8678 00541 JRIT26
0.028 2 21991 27.989 27.976 27.976 22020 22,043
0.062 0.8661 0.8658 1.1019 1.1014 1.1014 0.8669 0.8678 0.0567 RT3
0.026 2 21991 27.989 27.976 27.976 22020 22043 0.0567 JRI702:03
0.057 0.8661 0.8658 11019 11014 11014 0.8669 0.8678
0.025 2% 24.991 31.988 31972 31972 25,020 25.043 2%
0.055 09843 09839 1.259 1.2587 1.2587 0.9850 0.9859 09843
0.021 2% 24.991 31.988 31972 31972 25,020 25.043
0.046 0.9843 09839 1.2594 1.2587 1.2587 0.985 0.9859
0.031 2% 24.991 31.988 31972 31972 25,020 25.043 0.0569 JRI0K517
0.068 09843 09839 1,259 1.2587 1.2587 0.9850 0.9859
0.028 % 24.991 31.988 31972 31972 25.020 25.043 0.0569 JRI0K5K17
0.062 09843 09839 1,259 1.2587 1.2587 0.9850 0.9859
0.043 2% 24.991 31.988 31972 31972 25.020 25.043
0.0622 JR20x25x20.5
0.095 09843 09839 1.2594 1.2587 1.2587 0.9850 0.9859 XX
0.040 2% 24.991 31.988 31972 31972 25,020 25.043
0.0622 JR20x25x20.5
0.088 0.9843 0.9839 1.2594 1.2587 1.2587 0.9850 0.9859 XX
0.051 2% 24.991 31.988 31972 31972 25,020 25.043 0.0666 JRIOKIE6.S
0.112 09843 09839 1,259 1.2587 1.2587 0.9850 0.9859
Continued on next page.
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W% neeDLE ROLLER BEARINGS

OPEN ENDS, Fu D ¢ Load Ratings

Shaft Camin Is min Bearing - - Speed Rating
CLOSED ONE END = o= oesaraen | Do | St g
-0.3,-0.012 C Co Grease oil
— continued mm mm mm mm mm mm kN min-
in. in. in. in. in. in. Ibf.
METRIC SERIES 2z 32 % - 1 HK2526 Z5.10 44.40 8500 13000 0.0508
0.9843 1.2598 1.024 0.039 5780 9980 .
r 2 32 38 353 1 5 3530 66.90 8500 13000 0.0474
_[m:m]_s 0.9843 1.2598 1.496 1.390 0.039 258 7940 15000 ’
25 2 38 1 35.30 66.90
— HK2538 8500 13000 0.0474
0.9843 1.2598 1496 0.039 7940 15000
2 28 35 16 13.30 1 159 29
7 12 0462
Folt-—-—t- D 11024 | 1.1024 13780 0,630 0.524 0.039 BK2816 3570 5600 500 000 0.046
28 35 16 1 159 29
— HK281 7 12 0.0462
1.1024 13780 0,630 0.039 816 3570 5600 500 000
R 23 35 20 173 1 209 353
W ¢y 1.1024 13780 0.787 0.681 0.039 Bk2620 4700 7940 7500 12000 0.0504
‘ 2 35 2 1 HK2820 209 353 00 2000 0.050
— - - 75 1 0504
1.1024 13780 0.787 0.039 4700 7940
HK
— 30 30 37 12 93 1 16 16.8
BK3012 7 1 !
% ; 11811 | 11811 1.4567 0472 0.366 0.039 30 2610 3780 000 000 0.0330
o
= —H 4ﬁ 30 37 12 1 120 171
— HK3012 7000 11000 0.0330
1.1811 1.4567 0472 0.039 30 2700 3980
C,— 30 37 16 13.30 1 16.8 213
3 . BK3016 " ; 7000 11000 0.0488
11811 1.4567 0.630 0524 0.039 3780 6140
Fugpr-—"—1" D 30 37 16 1 168 213
— - - 7 1 .04
1.1811 1.4567 0.630 0.039 Hik3016 3780 6140 000 000 0.0488
30 37 20 173 1 24 396
BK302 7 1 0.0537
1.1811 1.4567 0.787 0.681 0.039 3020 5040 8900 000 000
— — 30 37 2 1 24 396
— HK3020 7000 11000 0.0537
—C— 11811 14567 0.787 0.039 5040 8900
BK 30 3 2 73 1 BK3026 214 1.2 7000 11000 0.0570
1.1811 1.4567 1.024 0.917 0.039 6160 11500 .
30 37 % 1 274 512
— HK302 7 1 0571
Full 11811 1.4567 1.024 0.039 3026 6160 11500 000 000 0.05
Complement
Bearing 30 3 38 353 1 384 792
- BK: - - 7000 11000 0.0535
T 1.1811 1.4567 1496 1390 0.039 3038 8630 17800
,,,,,,,,,, L gw 30 37 38 o 1 384 792
J 11811 1.4567 1496 0.039 Hik3038 8630 17800 7000 11000 0.0535
35 35 ) 12 . 1 130 206
13780 | 13780 16535 0.472 0.039 k3512 2920 4630 5900 9100 0.0365
Caged
Bearing  Shaft surface to be
] 35 ) 16 1 174 299
— HK351 1 0.0534
58 HRC or equivalent 13780 16535 0,630 0.039 3516 3910 6720 5900 9100
35 ) 20 173 1 245 468
13780 16535 0.787 0,681 0.039 BK3520 5510 10520 5900 9100 0.0597
35 ) 2 1 245 4638
— HK3520 5900 9100 0.0597
13780 16535 0.787 0.039 5510 10500
a0 a0 a7 12 1 147 253
— HK4012 2 7 0402
15748 | 15748 1.8504 0472 0.039 0 3300 5690 5200 900 0.040
a0 ] 16 . 1 189 348
15748 1.8504 0,630 0.039 Hika016 4250 7820 5200 700 0.0589
a0 a7 2 173 1 25.1 50.4
BK4020 5200 7900 0.0646
15748 1.8504 0.787 0.681 0.039 5640 11300

See Engineering section
for discussion of shaft
and housing design.
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Drawn Cup Needle Roller Bearings

S (h5) Inspection M .
ounting Shaft
Wt. Recommended Mounting Dimension Ring Gage Plug Gage Cy Inner Ring Dia
Max Min. Max. Min. Go No Go (DO ESTTIEE
kg mm mm mm mm mm
Ibs. in. in. in. in. in.
0.046 2% 24.991 31.988 31972 31972 25,020 25.043 0.0666 JRIOKIEN6.S
0.101 09843 09839 1.259 1.2587 1.2587 0985 0.9859
0.077 2% 24.991 31.988 31972 31972 25,020 25.043
0.170 09843 09839 1.259 1.2587 1.2587 0985 0.9859 0.0622 JR2025K3BS
0.068 2% 24.991 31.988 31972 31972 25,020 25.043
0.150 09843 09839 1.2594 1.2587 1.2587 0985 0.9859 0.0622 JR2025KEBS
0.038 28 27.991 34.988 34.972 34.972 28,020 28.043 0.0606 R8T 28
0.084 11024 11020 13775 1.3769 1.3769 1.1031 1.1041 11024
0.032 28 27.991 34.988 34.972 34.972 28,020 28.043 0.0606 JRI208x17
0.071 11024 11020 13775 1.3769 1.3769 1.1031 1.1041
0.047 3 27991 34.988 34.972 30972 28,020 28.043
0.104 11024 11020 13775 13769 13769 11031 11041 0.0651 JR22x28x205
0.040 2 27.991 34.988 34.972 34.972 28,020 28.043
0.088 1.1024 11020 13775 1.3769 13769 11031 11041 0.0651 JR22x28x205
0.031 30 29.991 36.988 36.972 36.972 30,020 30.043 30 —
0.068 11811 1.1807 1.4562 1.4556 1.4556 11819 11828 11811 %
0.024 30 29.991 36.988 36.972 36.972 30,020 30.043 =
0.053 11811 1.1807 1.4562 1.4556 1.4556 1.1819 11828
0.041 30 29.991 36.988 36.972 36.972 30,020 30.043
0.090 1.1811 1.1807 1.4562 1.4556 1.4556 11819 11828 0.0640 JR2Z5x30x17
0.032 30 29.991 36.988 36.972 36.972 30,020 30.043 0.0640 JRI5X30K17
0.071 11811 1.1807 1.4562 1.4556 1.4556 1.1819 11828
0.053 30 29.991 36.988 36.972 36.972 30,020 30.043 00705 JRI5KA005
0117 11811 1.1807 1.4562 1.4556 1.4556 1.1819 11828
0.042 30 29.991 36.988 36.972 36.972 30.020 30.043
0.093 11811 11807 14562 14556 1.4556 11819 11828 00705 JR25x30x205
0.067 30 29.991 36.988 36.972 36.972 30.020 30.043
0.148 11811 11807 1.4562 1.4556 1.4556 1.1819 11828 0.0748 RIS
0.054 30 29.991 36.988 36.972 36.972 30,020 30.043 00719 JRI5KA06.5
0.119 11811 1.1807 1.4562 1.4556 1.4556 11819 11828
0.003 30 29.991 36.988 36.972 36.972 30,020 30.043
0.205 11811 1.1807 1.4562 1.4556 1.4556 1.1819 11828 0.0702 JRZGKS0EBS
0.075 30 29.991 36.988 36.972 36.972 30,020 30.043
0.165 1.1811 1.1807 1.4562 1.4556 1.4556 1.1819 11828 0.0702 JRZ5E0EBS
0.028 35 34.989 41.988 n9n2 n9n2 35.025 35.052 35
0.062 13780 13775 16531 1.6524 1.6524 13789 13800 1.3780
0.037 35 34.989 41988 non non 35.025 35052 0.0701 R30I
0.082 1.3780 13775 1.6531 1,652 1,652 13789 1.3800
0.065 35 34.989 41988 non non 35.025 35.052
0.143 1.3780 13775 1.6531 1.6524 1.6524 13789 1.3800 0.0783 JRI0EEK205
0.049 35 34.989 41.988 ) n9n2 35.025 35.052
0.108 13780 13775 1.6531 1.6524 1.6524 1.3789 1.3800 0.0783 JRI0E205
0.033 4 39.989 46.988 16972 16972 40.025 40.052 Iy
0.073 15748 15744 1.8499 1.8493 1.8493 1.5758 1.5769 15748
0.042 4 39.989 46.988 16972 16972 40.025 40.052
0.0773 JR35X40X17
0.083 15748 15744 1.8499 1.8493 1.8493 1.5758 1.5769 X
0.070 40 39.989 46.988 16972 16972 40.025 40.052
0.0848 JR35x40x20.5
0.154 15748 15744 1.8499 1.8493 1.8493 1.5758 1.5769 X
Continued on next page.
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\WI%) NEEDLE ROLLER BEARINGS

OPEN ENDS, vl o | e | g |
Shaft W 3 min T's min Bearing " - peed hating
CLOSED ONE END = Designaon | e | Stte .
-0.3,-0.012 © Co Grease 0il
— continued mm mm mm mm mm mm kN min-
in. in. in. in. in. in. Ibf.
METRIC SERIES 40 4 2 - 1 HK4020 25.1 504 5200 7900 0.0646
15748 1.8504 0.787 0.039 5640 11300 ’
r 45 45 52 12 1 14.1 2438
Errrrrres — — HK4512 : - 4600 7000 0.0435
[ v I 1 17717 1917 2.0472 0.472 0.039 5 3170 5580
45 52 16 1 198 385
— HK4516 4600 7000 0.0637
1117 2.0472 0.630 0.039 4450 8660
45 52 20 173 1 26.3 55.4
4 7 0697
FW Alf-—-—l{- D 11117 2.0472 0.787 0.681 0.039 BKi520 5910 12500 600 000 0.069
45 52 20 1 21.2 58.2
— HK452 4 7 0.0697
1117 2.0472 0.787 0.039 520 6110 13100 600 000
L 20 1 30.9 622
H——— 1 50 50 58 — HK5020 4100 6300 0.0714
C======17 1.9685 1.9685 22835 0.787 0.039 6950 14000
¢ 50 58 25 1 355 741
— HK5025 - - 4100 6300 0.0764
HK 1.9685 22835 0.984 0.039 7980 16700
60 60 68 12 1 172 312
HK6012 4 2 052
r 2.3622 2.3622 26772 0.472 0.039 60 3870 7010 3400 5200 0.0523

)
.

Full
Complement
Bearing

Caged
Bearing

Shaft surface to be
58 HRC or equivalent

See Engineering section
for discussion of shaft
and housing design.
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Drawn Cup Needle Roller Bearings

S (h5) H (N6) Inspection .
Mounting Shaft
Wt. Recommended Mounting Dimension Ring Gage Plug Gage Cq Inner Ring Dia
Go No Go (pg B-67 to B-76)
kg mm mm mm mm mm
Ibs. in. in. in. in. in.
0.060 40 39.989 46.988 46.972 46.972 40.025 40.052 0.0848 JRI5KA0X205
0.132 1.5748 1.5744 1.8499 1.8493 1.8493 1.5758 1.5769
0.036 45 44.989 51.986 51.967 51.967 45.025 45.052 45
0.079 1717 17112 2.0467 2.0459 2.0459 1.7726 1.7737 1717
0.048 45 44.989 51.986 51.967 51.967 45.025 45.052
0.106 11117 17712 2.0467 2.0459 2.0459 1.7726 1.7737 0.0836 JRADXAE1T
0.079 45 44.989 51.986 51.967 51.967 45.025 45.052
0.174 1717 17712 2.0467 2.0459 2.0459 1.7726 1.7737 00914 JRAD5:20.5
0.059 45 44.989 51.986 51.967 51.967 45.025 45.052
0.130 17717 17712 20467 2.0459 20459 17726 17737 0.0914 JRADAS205
0.072 50 49.989 57.986 57.967 57.967 50.025 50.052 50
0.0937 JR45x50x20
0.159 1.9685 1.9681 2.2829 2.2822 2.2822 1.9695 1.9706 XX 1.9685
0.092 50 49.989 57.986 57.967 57.967 50.025 50.052
0.203 1.9685 1.9681 2.2829 2.2822 2.2822 1.9695 1.9706 0.1002 JRA5X50x25.5
0.060 60 59.987 67.986 67.967 67.967 60.030 60.062 60
0.132 2.3622 2.3617 2.6766 2.6759 2.6759 2.3634 2.3646 2.3622
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W% neeDLE ROLLER BEARINGS

SEALED F D c Load Ratings Speed
w

Shaft C3min T's min Bearing N N Rating
BEARINGS Dia. Desi on Dynamic Static Approx. Cy
-0.3,-0.012 © Co Grease
mm mm mm mm mm mm kN Ao
METRIC SERIES in. in. in. in. in. in. Ibf. ol
r 8 8 12 10 _ 04 HK0310R 2.90 273 ) 012
G = ML) 03150 | 03150 04724 0.394 0.016 0810RS 650 610 0000 | 00128
10 10 14 12 04 478 551
— HK1012R 19000 | 00167
0.3937 0.3937 0.5512 0.472 0.016 01285 1070 1240
12 12 18 1 1 6.61 729
— HK1214RS 14000 | 00189
Fy-tft-—-f-t- D 04724 | 0.4724 0.7087 0.551 0.039 1490 1640
12 18 16 1 6.87 7.65
— L 14 01
04724 0.7087 0.630 0.039 HK1216.2RS 1540 1720 000 | 00189
14 14 20 14 16 1 717 8.41
_ B 1 BK1414R 14 02
5 05512 | 05512 0.7874 0.551 0.457 0.039 s 1610 1890 000 | 00208
|<7 C —>|
1 20 1 — 1 HK1414RS m 841 14000 | 0.0271
0.5512 0.7874 0.551 0.039 1610 1890
HK RS
1 20 16 1 717 8.41
— HK1416.2RS 14000 | 0.0271
S (U 0.5512 0.7874 0.630 0.039 1610 1890
P <H
—_ 15 15 2 14 13 1 7.87 9.69
BK1514R 1 02
% 05906 |  0.5906 0.8268 0.551 0.445 0.039 S14RS 1770 2180 S000 | 00288
CS
— 15 2 14 1 7.87 9.69
— HK1514R 13000 | 0.0288
0.5906 0.8268 0.551 0.039 S14RS 1770 2180
Fodli-——-rH- D
15 2 16 1 787 9,69
— HK1516.2RS 13000 | 0.0288
0.5906 0.8268 0.630 0.039 1770 2180
16 16 2 14 1 7.82 9.76
— 12 0297
r “lzlﬂE 06299 |  0.6299 0.8661 0.551 0.039 HK1B14RS 1760 2190 000 | 0029

IH C 4.| 16 z 16 — 1 HK1616.2RS 182 9.76 12000 | 0.0297

0.6299 0.8661 0630 0.039 1760 2190
BKRS 18 18 2% 1 1 8.41 11.10
— HK1814RS - : 11000 | 0.0246
07087 | 07087 0.9449 0.551 0.039 1890 2500
.
S U
e T 18 24 16 1 8.41 11.10
— — HK1816.2RS 11000 | 0.0322
0.7087 0.9449 0630 0.039 1890 2500
2 2 % 16 1 8.97 12,50
— HK2016.2R 7 0347
07874 | 07874 1.0236 0630 0.039 016.28S 2020 2810 10 | 003
Fy-H-—-—FH- D
w 20 % 18 1 1240 18.90
- HK2018R 9700 | 0.0385
0.7874 1.0236 0.709 0.039 018RS 2790 4250
20 % 20 1 1240 18.90
— HK2020.2RS 9700 | 0.0385
0.7874 1.0236 0.787 0.039 2790 4250
(2 —
&=zt 1 2 2 23 16 1 981 14.50
— L 02
|—— C ——| 07874 | 07874 1.1024 0630 0.039 HKk2216.2RS 2210 3260 8800 | 0.0286
2 23 18 1 13.10 2090
- HK2218R 0412
HK.2RS 0.8661 1.1024 0.709 0.039 8RS 2950 4700 80 | 00
Full
2 28 20 1 13.10 20.90
— HK2220.2RS 8800 | 0.0412
°°'"'|’;'°“‘?“‘ 0.8661 1.1024 0.787 0.039 2950 4700
earing
% % 2 1 1 10.90 14.70
— HK2514RS 7800 N/A
1 09843 | 09843 12598 0551 0.039 2450 3310 /
- ———1 SH % 2 16 1 11.10 15.10
— HK2516.2R : - 7 .
0.9843 1.2598 0630 0.039 S16.2RS 2500 3390 800 | 00389
%5 2 18 1 16.20 24.60
- HK2518R 7800 | 0.0439
poged 0.9843 12598 0.709 0.039 S18RS 3640 5530
earing
ol surace 10 be % 2 20 1 16.20 24.60
58 HRC or equivalent — HK2520.2RS : / 7800 | 0.0439
0.9843 12598 0.787 0.039 : 3640 5530 '

See Engineering section
for discussion of shaft
and housing design.
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Drawn Cup Needle Roller Bearings

S (h5) H (N6) Inspection Mounti
ounting Shaft
Wt. Recommended Mounting Dimension Ring Gage Plug Gage Cq Inner Ring Dia
Max. Min. Max. Min. Go No Go g (/i 2570
kg mm mm mm mm mm
Ibs. in. in. in. in. in.
0.004 8 7.994 11991 11.980 11.980 8.013 8.033 8
0.009 03150 03147 04721 04717 04717 03155 03163 0315
0.006 10 9.994 13991 13.980 13.980 10.013 10.033 10
0.013 03937 03935 05508 05504 05504 03942 0.3950 0.3937
0.013 12 11992 17.991 17.980 17.980 12.016 12.03 12
0.029 04724 04721 0.7083 0.7079 0.7079 04731 04739 0.4724
0.016 12 11992 17991 17.980 17.980 12.016 12.03
0.035 04724 04721 07083 07079 07079 04731 04739
0.014 14 13992 19.989 19976 19.976 14.016 14.03 14
0.031 05512 05509 07870 07865 07865 05518 05526 05512
0.015 14 13992 19.989 19.976 19.976 14.016 14.03
0.033 05512 05509 07870 07865 07865 05518 05526 0.0356 JR10x14x16
0.014 14 13992 19.989 19.976 19.976 14.016 14.03
0.031 05512 05509 0.7870 0.7865 0.7865 05518 05526 0.0356 JR10K1420
0.017 15 14.992 20.989 20.976 20.976 15.016 15.03 00378 JRI2I5x16.5 15 —
0.037 05906 05902 0.8263 0.8258 0.8258 05912 05920 05906 %
0.016 15 14.992 20.989 20,976 20,976 15.016 15.03 —
0.035 05906 05902 0.8263 0.8258 0.8258 05912 05920 0.0378 JRIZA5K165
0.019 15 14.992 20.989 20.976 20.976 15.016 15.03
0.042 05906 05902 0.8263 0.8258 0.8258 05912 05920 0.0378 JR1215x165
0.014 16 15.992 21.989 21.976 21.976 16.016 16.03 0039 JRI216416 16
0.031 06299 06296 0.8657 0.8652 0.8652 06306 06313 06299
0.015 16 15.992 21.989 21.976 21.976 16.016 16.036 00390 JR12416:20
0.033 06299 06296 0.8657 0.8652 0.8652 06306 06313
0.018 18 17.992 23.989 23.976 23.976 18.016 18.036 18
0.040 0.7087 07083 0.9444 09439 09439 07083 07101 00321 JRIBx18x16.5 0.7087
0.017 18 17.992 23.989 23.976 23.976 18.016 18.036
0.037 0.7087 0.7083 0.9444 0.9439 0.9439 0.7083 0.7101 00422 JRIBX18x16.5
0.023 20 19.991 25.989 25.976 25.976 20,020 20,043 0.0455 JRIT0K16.5 2
0.051 07874 07870 10232 10227 10227 07882 07891 0.7874
0.025 2 19.991 25.989 25.976 25.976 20,020 20,043
0.05 07874 07870 10232 10227 10227 07882 07891 0.0505 JRIT20205
0.028 2 19.991 25.989 25.976 25.976 20,020 20,043
0.062 07874 07870 10232 1.0227 1.0227 0.7882 0.7891 0.0505 JRIT20205
0.025 2 21.991 27.989 27.976 27.976 22020 22,043 2
0.055 0.8661 0.8658 11019 11014 11014 0.8669 08678 0.7874
0.027 2 21991 27.989 27.976 27.976 22020 22,043 0.0541 JRI70203
0.060 0.8661 0.8658 11019 11014 11014 0.8669 08678
0.026 2 21991 27.989 27.976 27.976 22020 22003
0.057 0.8661 0.8658 11019 11014 11014 0.8669 0.8678 00541 JRIT23
0.027 2% 24.991 31.988 31972 31972 25,020 25,043 25
0.0394 JR20x25x17
0.060 0.9843 0.9839 12594 1.2587 1.2587 0.9850 0.9859 XX 0.9843
0.030 2% 24.991 31.988 31972 31972 25,020 25,043 00510 JRI051T
0.066 09843 09839 12594 1.2587 1.2587 09850 09859
0.034 % 24.991 31.988 31972 31972 25,020 25,043
0.075 09843 09839 12594 1.2587 1.2587 09850 09859 0.0576 JR2025K205
0.033 % 24.991 31.988 31972 31972 25,020 25,003
0.073 09843 09839 12594 1.2587 1.2587 09850 09859 0.0576 JR2025205
Continued on next page.
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SEALED F D c Load Ratings Speed
w

Shaft C3min T's min Bearing N N Rating
BEARINGS Dia. Designation Dynamic Static Approx. Cy
-0.3,-0.012 C Co Grease
— continued mm mm mm mm mm mm kN min-1
in. in. in. in. in. in. Ibf.
METRIC SERIES P 25 2 2 _ 1 T 0680 | BA | g0 | oo
T I
s — 0.9843 0.9843 1.2598 0.866 0.039 4630 7510
TRy
25 32 24 _ 1 20.6 334
0.9843 1.2598 0.945 0.039 Hk2524.2R8 4630 7510 7800 0.0474
28 28 35 20 1 15.9 249
— HK2820.2RS 6900 0.0462
1.1024 1.1024 1.3780 0.787 0.039 3570 5600
Fo-fi-—-Ht D
30 30 37 16 1 116 16.8
— b .0432
1.1811 1.1811 1.4567 0.63 0.039 HKS016.2RS 2610 3780 6500 0.043
30 37 18 1 16.8 213
— HK3018R .04
TH e 11811 14567 0.709 0.039 S01ERS 3780 6140 6300 | 0048
> 30 37 20 1 16.8 213
— HK3020.2RS 6500 0.0488
1.1811 1.4567 0.787 0.039 3780 6140
HK RS 30 37 22 1 22.4 396
— HK3022RS . - 6500 0.0535
P (NS 1.1811 1.4567 0.866 0.039 5040 8900
P <H
o 30 37 24 1 224 396
— HK3024.2R I
% 1.1811 1.4567 0.945 0.039 30 S 5040 8900 6500 0.035
Cs
— 35 35 42 16 1 14.2 232
— HK3516.2R 5500 0.0492
1.3780 1.3780 1.6535 0.630 0.039 3516.285 3190 5220
FAft-—-—H D
35 42 18 1 174 299
— HK3518RS 5500 0.0534
1.3780 1.6535 0.709 0.039 3910 6720

35 42 20 1 174 29.9
— HK3520.2RS 5500 0.0534
— “1:&5_ 1.3780 1.6535 0.787 0.039 3910 6720

IH C H| 4 a 4 16 — 1 HK4016.2RS 134 24 4900 | 0.0528

1.5748 1.5748 1.8504 0.630 0.039 3010 5040

BK RS
e | e | oms | o | MRS D0 | e | 0| oo
r_
([ N 1_5723 1.8531 0.7?7] — 0.03; HK4020.2RS ::5% ;‘;‘2‘; 4900 | 00589
I T e
rl 1 oo R | e | wemms | 52w o
T | 19008 2338 iy - 0038 HIKS022RS oo | g | W0 | oo
|:; C —<>| o 1.9ng 2.2822 0.9215l - 0.03511 HIKS024.2R 527?1 1523'(?0 00| 00md
HK.2RS
Full
Complement
Bearing

Caged
Bearing

Shaft surface to be
58 HRC or equivalent

See Engineering section
for discussion of shaft
and housing design.

B-64 NEEDLE ROLLER BEARINGS



Drawn Cup Needle Roller Bearings

S (h5) H (N6) Inspection .
Mounting Shaft
Wt. Recommended Mounting Dimension Ring Gage Plug Gage Cq Inner Ring Dia
Go No Go (pg B-67 to B-76)

kg mm mm mm mm mm
Ibs. in. in. in. in. in.
0.042 2% 24.991 31.988 31972 31972 25,020 25,043 00622 JRIO526
0.083 09843 09839 12594 1.2587 1.2587 09850 09859
0.047 % 24991 31.988 31972 31972 25,020 25,043 25
0.104 09843 09839 12594 1.2587 1.2587 09850 09859 0.0622 JR2025x25 0.9843
0.042 2 27.991 34.988 34.972 34.972 28.020 28,043 2
0.003 11024 11020 13775 1.3769 13769 11031 11041 0.0606 JR2D28x205 11024
0.030 30 29.991 36.988 36.972 36.972 30,020 30,043 0.0567 JRI5G0K1T 30
0.066 11811 1.1807 1.4562 1.4556 1.4556 1.1819 11828 11811
0.042 30 29.991 36.988 36.972 36.972 30,020 30,043 0.0640 JRI5KA005
0.083 11811 1.1807 14562 1.4556 1.4556 11819 11828
0.040 30 29.991 36.988 36.972 36.972 30,020 30,043
0.088 11811 1.1807 14562 1.4556 1.4556 11819 1.1828 0.0640 JRZ5x30:205
0.051 30 29.991 36.988 36.972 36.972 30,020 30,043
0.112 11811 11807 1.4562 1.4556 1.4556 11819 11828 00702 JR253026
0.057 30 29.991 36.988 36.972 36.972 30,020 30,043 00702 [ S
0.126 11811 11807 1.4562 1.4556 1.4556 1.1819 11828 %
0.047 35 34.989 41988 non n9n2 35,025 35,052 35 =
0.104 1.3780 1.3775 1.6531 16524 16524 1.3789 1.3800 0.0646 JRI0EEKTT 1.3780
0.054 35 34.989 41.988 n9n2 972 35,025 35.052
1.119 1.3780 13775 1.6531 16524 16524 1.3789 1.3800 00701 JRIEE20.5
0.044 35 34.989 41988 0972 n9n2 35,025 35,052
0.097 1.3780 1.3775 1.6531 1652 1652 1.3789 1.3800 00701 JRI0X35x205
0.037 4 39.989 46.988 16972 16972 40.025 40.052 0.0693 JRIEKI020 40
0.082 15748 15744 1.8499 1.8493 1.8493 1.5758 15769 1.5748
0.057 4 39.989 46.988 16972 16972 40.025 40.052
0.126 15748 15744 1.8499 1.8493 18493 15758 15769 007 JR35X40:205
0.053 40 39.989 46.988 46972 46972 40.025 40.052
0117 15748 15744 1.8499 1.8493 1.8493 1.5758 15769 00713 JRIEHI0205
0.064 a5 44.989 51.986 51.967 51.967 45.025 45.052 0.0836 JRIOKIS20.5 15
0.141 17717 17712 20467 20459 20459 17726 17737 17717
0.055 a5 44.989 51.986 51.967 51.967 45.025 45.052
0.121 17717 17712 2.0467 20459 20459 17726 17737 0.0836 JRADXES20.5
0.097 50 49.989 57.986 57.967 57.967 50.025 50.052 50
0214 1.9685 1.9681 22829 22822 22822 1.9695 1.9706 00937 JRASXE025.5 1.9685
0.083 50 49.989 57.986 57.957 57.957 50.025 50.052 00937 JRISKS025 5
0.183 1.9685 1.9681 22829 22822 22822 1.9695 1.9706
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INNER RINGS
METRIC SERIES

When it is impractical to meet the shaft raceway design
requirements (hardness, surface finish, case depth, etc.) outlined
in the engineering section of this catalog, standard inner rings
may be used.

Innerrings are made of rolling bearing steel and after hardening,
their bores, raceways and end surfaces are ground. Metric
seriesinner rings may be used to provide inner raceway surfaces
for metric series radial needle roller and cage assemblies, metric
series needle roller bearings and metric series drawn cup needle
roller bearings. The extended inner rings are suitable for use
with bearings containing lip contact seals and for applications
in which axial movement may be present.

CONSTRUCTION

Metric series innerrings are available in four basic designs and
differ only by the chamfers atthe ends of the raceway surfaces,
the lubricant access holes and the raceway profile. Inner rings
of series JR have chamfers to assist in bearing installation but
are without lubricating holes. Inner rings of series JR and IM
have bearing installation chamfers and lubricating holes (bore
diameters 5to 180 mm [0.1969 in. to 7.0866 in.]). Innengs of series
JRZ.JS1 are without installation chamfers, allowing for maximum
possible raceway contact.

DIMENSIONAL ACCURACY

The tolerances of size, form, and runout for metric series inner
rings meet the requirements of ISO normal tolerance class
for radial bearings (see the engineering section). Most metric
series inner rings are produced with outside diameter raceway
tolerance in accordance with h5 which, in most cases, is suitable
for combining the metric series needle roller bearings to give the
normal clearance class, and for use with drawn cup bearings.
Other raceway tolerances may also be found on inner rings
for combining with needle roller bearings to give one of the
clearance requirement.

B-66 NEEDLE ROLLER BEARINGS

MOUNTING OF INNER RINGS

Inner rings may be mounted on the shaft with either a loose
transition fit or an interference fit. These fits used in conjunction
with the proper fit of the bearing outer ring, will provide the
correct operating clearances for most applications.

Regardless of the fit of the inner ring on the shaft, the inner ring
should be axially located by shaft shoulders or other positive
means. The shaft shoulder diameter adjacent to the inner ring
must not exceed the inner ring outside diameter (per suggestions
on pages B-153 and B-154 of the metric series needle roller
bearing section).

When metric series inner rings are to be used with the metric
series needle roller bearings, appropriate shaft tolerances
should be selected from Table B-19 on page B-153 in the metric
series needle roll bearing section. When Metric series inner
rings are to be used with drawn cup bearings the suggested
shafttolerances are giveninthe “Innerring” discussion on page
B-48 of the “metric series drawn cup needle roller bearings”
section of this catalog.

INCH SERIES INNER RINGS

Inch series inner rings for use with inch series drawn cup
bearings are tabulated on page B-122 of this catalog.



Drawn Cup Needle Roller Bearings

INNER RINGS

Shaft 1 . Inner Ring
B Dia. d R B fsimin Designation Wt
rﬁ 4-‘ mm mm mm mm mm kg
NN Y in. in. in. in. in. Ibs.
T r
5 5 8 8 03 0.002
0.1969 0.1969 03150 03150 0.01 JR5XEXBIST 0.004
5 8 12 03 0.003
; F 0.1969 03150 04724 001 il 0.007
5 8 16 03 0.004
0.1969 03150 0630 001 R 0.009
6 6 9 8 03 0.002
I 0.2362 02362 0.3543 0315 001 JREXDBST 0.004
T 6 9 12 03 0.003
JR, IM..P 0.2362 03543 04724 001 il 0.007
6 9 16 03 0.004
02362 03543 0630 001 UHECE 0.009
6 10 10 03 0.004
B 0.2362 03937 0.394 001 I 0.009
— U r 6 10 10 03 0.004
0.2362 03937 0.394 0.01 JREx10x10JS1 0.009
C—_—
6 10 12 03 0.005
0.2362 03937 0.4724 0.01 AR A 0.011
e —- F 7 7 10 105 03 0.003
0.2756 0.2756 03937 0.413 0.01 SRZalaly 0.007
7 10 12 03 0.004
0.2756 03937 04724 0.01 SZACZ 0.009
1 7 10 16 03 0.005
0.2756 03937 0630 001 UHZ0S 0011
JR.JS1
8 8 12 10 03 0.005
03150 03150 04724 039 001 JREx12x10 0011
8 12 10 03 0.005
8 03150 04724 0.394 001 JREX12x10JS1 0.011
. - 8 12 105 03 0.005
S Iy r 03150 04724 0.413 001 gRszaty 0.011
0
8 12 12 03 0.006
03150 04724 0472 001 JHZ8x12X120508 0013
8 12 125 03 0.006
d 4+ L F 03150 04724 0492 0.01 Jitrdzazs 0.013
8 12 16 03 0.007
03150 04724 0630 001 W@ 0016
9 9 12 12 03 0.005
1 03543 0.3543 04724 0.4724 0.01 Jisx12x1Z 0.011
9 12 16 03 0.006
JRZ.JS1 0.3543 04724 0630 0.01 el 0.013
10 10 13 125 03 0.005
0.3937 0.3937 05118 0.492 0.01 JIilkE2E 0.011
10 14 1 03 0.007
03937 05512 0433 001 RO 0015
10 14 12 03 0.007
03937 05512 04724 001 SR 0.015
10 14 12 03 0.007
03937 05512 04724 001 s 0.015
() Inner rings for metric full complement needle roller bearings are produced with outside diameter tolerance g5. Continued on next page.
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INNER RINGS - continued

Shaft 1 . Inner Ring
B Dia. d [F@ B s min Designation Wt
mm mm mm mm mm kg
NN Y in. in. in. in. in. Ibs.
T r
10 10 14 13 03 0.007
03937 03937 05512 0512 0.01 L 0.015
10 14 14 03 0.008
; F 03937 05512 0551 001 GRS 0.018
10 14 16 03 0.009
03937 05512 0630 001 IR 0.020
10 14 20 03 0.012
I 0.3937 05512 0787 001 JRI0X1H:20 0.026
T 12 12 15 125 03 0.006
JR, IM..P 04724 04724 05906 0492 001 2R 0.013
12 15 16 03 0.008
04724 05906 0630 001 R 0.018
12 15 165 03 0.008
B 04724 05906 0650 0.01 Uz 0.018
S
— r 12 15 185 03 0.009
% 04724 0.5906 0728 0.01 Rz 0.020
e
12 15 224 02 0.011
04724 05906 0.882 0.01 IR SZEE 0.024
e —- F 12 15 25 03 0.011
04724 05906 0.886 0.01 Uiz 0.024
12 16 12 03 0.008
04724 06299 0472 0.01 IR 0.018
_ 12 16 12 03 0.008
04724 06299 0472 0.01 LHIZIB 2] 0.018
JR.JS1
12 16 13 03 0.008
04724 06299 0512 001 JR12x16x13 0018
12 16 1 03 0.010
8 04724 06299 0551 0.01 JRZ12<16x14J51 0.022
. _ 12 16 16 03 0.0m
S 1 r 04724 06299 0,630 001 JHZGEAC 0024
12 16 20 03 0.014
04724 06299 0.787 001 LR12216X20 0.031
12 16 2 03 0.015
d 4+ L F 0.4724 06299 0866 0.01 iz 0.033
13 13 18 16 035 0.015
05118 05118 0.7087 0630 0014 BB 0.033
14 14 17 17 03 0.009
. 05512 05512 06693 0669 001 LRI 0.020
15 15 18 165 03 0.010
JRZ.JS1 05906 05906 07087 0650 0.01 AR 0.022
15 19 16 03 0.013
05906 0.7480 0630 001 ki 0.029
15 19 20 03 0.017
05906 0.7480 0.787 001 ki 0.037
15 20 12 03 0.012
0,590 07874 0472 0.01 iz 0.026
15 2 12 03 0.012
0,590 07874 0472 0.01 i) 0.026
() Inner rings for metric full complement needle roller bearings are produced with outside diameter tolerance g5. Continued on next page.
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INNER RINGS - continued

Shaft 1 : Inner Ring

B Dia. d R B TSl Designation Wt

mm mm mm mm mm kg

NN Y in. in. in. in. in. Ibs.

T r
15 15 20 13 03 0.014
05906 05906 07874 0512 001 JR15x20x13 0031
15 20 14 03 0.015
; F 05906 0.7874 0551 001 JRZ15x20x14J31 0033
15 20 16 03 0.017
05906 07874 0630 001 L2005 0037
15 20 20 035 0.021
I 0.5906 0.7874 0787 0.014 IM152020 P 0.045
— 15 20 2 03 0.025
JR, IM.P 0.5906 07874 0.906 0.01 i 0.055
15 20 % 03 0.028
05906 07874 1.024 001 EHER2008 0.062
17 7 20 165 03 001
B 06693 06693 0.7874 0650 001 JR17x20x16.5 0.024
— O r 7 20 20 03 0.014
06693 0.7874 0787 001 S22l 0.031
C—_—
7 20 205 03 0.014
06693 07874 0.807 001 EHIZ02D 0031
d 4= —- F 7 20 305 03 0.021
06693 07874 1.201 001 SRIZ 20605 0.046
7 2 16 03 0.015
06693 0.8268 0630 001 SRIZ2EE 0033
—_t 7 2 2 03 0.019
06693 0.8268 0787 001 SRle2L20 0.042
JR.JS1

7 2 13 03 0.015
06693 0.8661 0512 001 L1225 0033
7 2 13 035 0.015
06693 0.8661 0512 0.014 (b)a 0033

T
. 17 22 16 03 0.019

/77777778 0.6693 0.8661 0,630 001 JR17x22x16 0.042
0665 iy 0630 061 A 00iz
d L L F .58 iy 0630 oo IR 0oiz
06653 0 0051 o 001t 11 22 A0 P 0061
A A 77 0645 iy 0506 001 it 0062
JRZ.JS1 4% iy 1o oo ke 0086
06653 0 0051 1% oo S22z o
01878 0187 0ut9 0630 001 SRR 00i0
0787 049 i 001 sy Dots
- 0843 0630 001 A Dot
() Inner rings for metric full complement needle roller bearings are produced with outside diameter tolerance g5. Continued on next page.
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INNER RINGS - continued

Shaft 1 : Inner Ring
B Dia. d R B TSl Designation Wt
mm mm mm mm mm kg
NN Y in. in. in. in. in. Ibs.
T r
20 20 25 16 03 0.022
07874 07874 09843 0630 001 JR20x25x16.51 0049
20 25 7 03 0.023
; F 07874 0.9843 0669 001 S22l 0.051
2 25 18 03 0025
07874 09843 0.709 001 AR 0.055
20 25 20 03 0.028
I 07874 0.9843 0787 001 JR20x25:20 0.062
— 20 25 205 03 0.029
JR.IM.P 0.7874 0.9843 0.807 0.01 B A 0.064
2 25 % 03 0.03
07874 09843 1.024 001 Sty 0079
20 25 265 03 0.037
B 07874 09843 1043 001 LR20:25X26.5 0082
.
— r 20 25 30 03 0.042
% 0.7874 0.9843 1.181 001 e 0093
e
20 25 2 03 0.044
07874 09843 1260 001 Sy 0.097
d o L F
20 25 385 03 0.054
07874 09843 1516 001 JR20x25x38.5 0119
2 2 2 16 03 0.019
0.8661 0.8661 1.0236 0630 001 AR 0.042
—_t 2 2 2 03 0023
0.8661 1.0236 0787 001 I 0.051
JR.JS1 2 2 17 03 0.030
08661 11024 0669 001 Lh2z2ed 0.066
2 28 205 03 0.038
0.8661 11024 0.807 001 Rz 0.084

B
"7 : 4.‘ 22 28 30 03 0.056

/77777778 0.8661 1.1024 1,181 001 JR2D2B0 0123
05055 0505 1102 e oos )28 220 008
d L L F 0843 0ot a7 e oo Sty 0060
0843 4 381 oo Uiy 0o
A B 77 0561 o 0630 001 SR 0060
JRZ.JS1 st 18 0630 oo A 0060
09843 1181 066 001 SZaCl 0062
0561 o 0708 001 SRR 0066
0.58543 1 ? g1 1 0.27?37 0%31 Sy gggg
e e 001 001 NN oor
() Inner rings for metric full complement needle roller bearings are produced with outside diameter tolerance g5. Continued on next page.
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INNER RINGS - continued

METRIC SERIES
B L N R "
rﬁ ﬂ mm mm mm mm mm kg
L Ry rii in. in. in. in. in. Ibs.
05813 0813 1811 1o 001 et 0087
I | 0.;8543 I 5?11 12.3153 (;]031 i23X30x26.5 gggg
0.53543 1 13 g1 1 1 .::?31 00031 SR gm
I 0843 11811 1550 001 iy, o119
JR, IM.P o 0501 1181 b 001 IREEEE 016
110 1o 12508 iy oo iy 0062
"7 B 4" 1024 1 2028 0787 o I 008
I > 1 i 324 1 .235298 1 .::%1 (;]031 IR g:ggg %
=
1 13 31 1 1 13 31 1 1 .g7580 0.16630 00031 SRR ggg;
[ C R A o
o 13780 066 Dors IR 007
o 1 13 31 1 1 .337580 0.17%9 0%31 LHZ30x3oAIEIST gjggg
JR.JS1
s 15700 -4 o IFER 08
[_7 8 4_‘ L 13750 o787 oo T 0008
— E‘j ot 1 13 31 1 1 .g?so ;gbr; (3631 RENEANE gjggg
1 13 31 1 1 .337580 1 524 00031 IR gﬁg
d 4o ] | F 1,? gn 1.3?80 1.::?31 (?.3;1 S g:?g;
i ;'1 1 1 .337530 1 :Zao (;]031 JR30x35x32 8‘1’§§
1 o 1 13 31 1 1 .43361 0.27%7 00062 AR AR g?%
JRZ.JS1 1 2508 1 259 17 e 001 REzp20 o
1 .235298 1 .:;67 1 .?;?31 (;]031 CliEPRETZEl g?ﬁ?
1 250 n e 002 Sy 01
1 259 1871 1 002 SRS 022
13780 13780 1871 066 001 Akl 008t
() Inner rings for metric full complement needle roller bearings are produced with outside diameter tolerance g5. Continued on next page.

NEEDLE ROLLER BEARINGS B-71



W% neeDLE ROLLER BEARINGS

INNER RINGS - continued

Shaft , Inner Ring
B Dia. @ R E I's min Designation i
rﬁ 4.‘ mm mm mm mm mm kg
SN 1 in. in. in. in. in. Ibs.
T r
35 35 40 20 03 0.046
13780 1.3780 1.5748 0787 0.1 R 0.101
35 40 205 03 0.049
; : 13780 15748 0807 001 RS20 0.108
35 40 2 03 0.052
13780 15748 0.866 001 JR33X40x22 0115
35 40 30 03 0.071
1.3780 1.5748 1181 0.01 R 0.157
— 35 40 4 03 0.080
JR, IM..P 13780 15748 1339 001 it lie 0.176
35 40 40 03 0.004
13780 15748 1575 001 dIEREE 0.207
35 I 20 06 0.065
B 1.3780 1.6535 0787 0.02 i 0.143
.
— r 35 2 20 06 0.065
% 1.3780 1.6535 0.787 0.02 RS20 ] 0.143
e
35 I 2 06 0.074
13780 16535 0.906 002 LZ352:2305] 0.163
d +-———" — F 35 42 36 06 0122
1.3780 1.6535 1417 0.02 ez 0.269
35 a4 2 06 0.097
1.3780 17323 0.866 0.02 ke, 0.214
v 3 3 a2 20 035 0.046
14567 1.4567 16535 0.787 0014 IMS72202 0.101
JR.JS1 38 38 13 20 03 0.050
1.4961 1.4961 16929 0787 001 i 0110
38 a3 30 03 0.075
B 1.4961 1.6929 1.181 0.01 ERERE 0.165
. _ 40 40 15 17 03 0.044
— 1 r 15748 15748 17717 0.669 0.01 L 0.097
40 a5 20 03 0.052
1.5748 17717 0787 0.01 ] 0.115
40 45 205 03 0.054
d 4o L F 1.5748 17717 0807 0.1 e 0.119
40 45 25 035 0.062
15748 17717 0.984 0.014 RGO 0.137
40 a5 30 03 0.078
1 1.5748 17717 1181 0.01 U 0.172
40 45 % 03 0.089
JRZ.JS1 1.5748 17717 1.339 0.1 e 0.1%
40 15 40 03 0.115
15748 17717 1575 0.01 e 0.254
40 a8 2 06 0.004
1.5748 1.8398 0.866 0.02 S22 0.207
40 a8 2 06 0.100
1.5748 1.8398 0906 0.02 JRZADx48x23J51 0.220
40 a8 40 06 0173
15748 1.8898 1575 002 el 0381
() Inner rings for metric full complement needle roller bearings are produced with outside diameter tolerance g5. Continued on next page.
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INNER RINGS - continued

Shaft 1 ) Inner Ring

B Dia. @ R B oy Designation i
rﬁ ﬂ mm mm mm mm mm kg
—— in. in. in. in. in. Ibs.
T r
40 40 50 20 1 0.10
15748 15748 19685 0.787 0.04 I 0.243
I J) 4 20 03 0.055
; F 16535 1,653 1.8504 0.787 001 LRE2X4020 0121
2 Iy 30 03 0.083
1.6535 1.8504 1181 0.01 RN 0.183
a5 45 50 20 03 0.058
I 17717 17717 1.9685 0.787 0.01 A 0.128
- 45 50 25 06 0073
JR,IM.P 17717 1.9685 0.984 002 R T 0.161
45 50 255 03 0.075
17717 1.9685 1.004 0.01 o 0.165
45 50 35 06 0.103
B 17717 1.9685 1378 0.02 R 0.227
— U r 45 50 40 03 017
17717 1.9685 1575 0.01 Lol 0.258
C—_—
45 52 2 06 0.000
17717 20472 0.866 0.02 it 0.198
d 4= —- F 45 52 22 0.85 0.087
17717 20472 0866 0033 1445 0.192
45 52 2 06 0.09
17717 20472 0.906 0.02 RRsa22 0212
1 15 52 2 06 0.096
17717 20472 0906 0.02 JRZ5X52x23)51 0212
JR.JS1
45 52 40 06 0.167
17717 20472 1.575 0.02 e 0.368
45 55 20 1 0133
B 17717 21654 0.787 0.04 S0l 0.293
. _ 45 55 20 1 0133
— 1] ; 17717 21654 0787 0.04 JRA5x55x20.81 0.293
45 55 2 1 0135
17717 21654 0866 0.04 i 0.208
45 55 40 1 0.247
d 4 L F 17717 21654 1.575 0.04 Sioxo0 0.545
50 50 55 20 03 0.065
1.9685 1.9685 21654 0.787 001 JRS0X55x20 0.143
50 55 2% 06 0.081
1 1.9685 21654 0984 0.02 I 0.179
50 55 35 065 0.107
JRZ.JS1 1.9685 21654 1378 0026 0SB 0236
50 55 35 06 013
1.9685 21654 1378 002 JRS0X55x35 0.249
50 55 40 03 0.130
1.9685 21654 1.575 0.01 e 0.287
50 58 2 06 0.17
1.9685 22835 0.866 002 e 0.258
50 58 2 06 0122
1.9685 22835 0.906 002 JRZ50x58x23J51 0.269
() Inner rings for metric full complement needle roller bearings are produced with outside diameter tolerance g5. Continued on next page.
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INNER RINGS - continued

Shaft I ) Inner Ring
B Dia. C R B oy Designation Wi
rﬁ 4" mm mm mm mm mm kg
—— in. in. in. in. in. Ibs.
T r
50 50 58 2 06 0213
1.9685 1.9685 22835 1.575 0.02 R 0470
50 60 2 1 0.155
; F 1.9685 23622 0.787 0.04 LR3UAE020 0342
50 60 2 1 0.155
1.9685 23622 0787 0.04 JRS0X50x20J81 0342
50 60 2% 1 0.170
I 1.9685 23622 0.984 004 JRE0XE02S5 0375
- 50 60 2 1 0310
JR,IM.P 1.9685 23622 1575 0.04 SRR 0.683
55 55 60 2% 06 0.088
21654 21654 23622 0.984 0.02 IR 0.194
55 60 35 065 0.18
B 21654 23622 1378 0.026 W EEEDESP 0.260
.
— r 55 60 35 06 0.124
% 21654 23622 1378 0.02 JR55xB0x35 0273
e
55 63 2% 1 0.141
21654 24803 0984 0.04 I 0311
¢ == —- F 55 63 45 1 0.286
21654 24803 1772 0.04 AR 0631
55 65 30 1 0222
21654 25591 1181 0.04 JR55xB5x30 0.489
1 55 65 60 1 0.444
21654 25591 2362 0.04 IR 0979
JR.JS1
58 58 65 2% 085 0125
22835 22835 25591 0.984 0033 W E L 0276
60 60 68 2 06 0.153
B 23622 23622 26772 0.984 0.02 JRBDxBBX25 0337
. _ 60 68 35 06 0.220
— iyl ; 23622 26772 1378 0.02 JRBOXBBX35 0485
60 68 45 1 0.284
23622 26772 1772 0.04 IR 0626
60 70 2 1 0.200
d 4 L F 23622 27559 0.984 0.04 Shsl02a 0.441
60 70 30 1 0.240
23622 27559 1,181 0.04 JRE0X70x30 0529
60 70 35 085 0.280
1 23622 27559 1378 0.033 HIEE P 0616
60 70 60 1 0.480
JRZ.JS1 23622 27559 2362 0.04 SO 1.058
65 65 7 2% 1 0.143
25591 25591 28346 0984 0.04 LRE3A7225 0315
65 7 45 1 0.266
25591 2.8346 1772 0.04 IR 0586
65 65 7 2% 06 0.170
25591 25591 28740 0984 0.02 g 0375
65 7 35 06 0.240
25591 28740 1378 0.02 JRESX73X35 0529
() Inner rings for metric full complement needle roller bearings are produced with outside diameter tolerance g5. Continued on next page.
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INNER RINGS - continued

METRIC SERIES
B st el e | e | e | e "
rﬁ ﬂ mm mm mm mm mm kg
Y rii in. in. in. in. in. Ibs.
261 2561 29500 1302 A itk 082
I | 28561 20328 1381 00 JESTE 0ar3
z.gggl 2.;5528 zggz 0.!34 AT ??ﬁg
I 27559 27650 31496 0984 004 JRT00:25 0507
JR, IM.P o 27550 31496 ot A ARHENE Do
27558 3 1156 Vs o0 SRR 0705
[‘7 B 4" 27558 5 1456 21 o0 A 102 A
= N B T T R s oz =
=
2952 2998 33165 Don o0 ek 0229
[ C A N Y oz
24578 3.384565 1.?3578 201 vl eh gf:;ig
o 20528 3365 2125 00 ok et
JR.JS1
5 1156 3116 353 Don o0 AU 0a73
[_7 8 4_‘ 3.?1?96 3.59333 1.?21 o0 A gggg
— 1] Pt 21486 354 1278 008 JRE0:90x35 07
3.? 296 3.;(1]33 2.?;6 0.!14 JREDETES ?353
d L L F 53165 33065 37102 oo a0 Atdelodls e
33165 37102 1381 00 e 07
1 77 3.3?265 3.?4502 Bt 0.:34 Ji85x35,35 gg%
JRZ.JS1 3305 59870 V8 o AR T3
33065 59870 2380 oo SIS 2581
3553 3503 39870 1 oo o0 ARG 02!
35 59870 et A RIS 072
353 59870 a7 00 JiebEs 030
() Inner rings for metric full complement needle roller bearings are produced with outside diameter tolerance g5. Continued on next page.
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INNER RINGS - continued

Shaft 1 . Inner Ring
B Dia. d Fo B L Designation wt.
rﬁ 4.‘ mm mm mm mm mm kg
NN Y in. in. in. in. in. Ibs.
— r
90 90 105 2 11 0580
35433 35433 41339 1.260 004 JR90x105x32 1279
90 90 105 35 11 0624
; F 35433 35433 41339 1378 0.04 S 1.376
90 105 63 11 1.140
35433 41339 2480 0.04 JIEGEE 2513
95 95 105 2 1 0310
I 37402 37402 41339 1024 0.04 JR95x105x26 0683
— 95 105 36 1 0.430
JR,IM.P 37402 41339 1417 0.04 TR 0.948
95 110 35 11 0653
37402 43307 1378 0.04 gl 1.440
95 110 63 11 1200
B 37402 43307 2480 004 J95x110x63 2,646
.
— r 100 100 110 30 11 0.384
% 3.9370 3.9370 43307 1.181 0.04 e 0.847
e
100 110 a0 11 0510
39370 43307 1.575 0.04 AN 1124
d +-———" — F 100 15 40 1.1 0.790
39370 45276 1.575 0.04 ST 1742
110 110 120 30 1 0425
43307 43307 47244 1,181 0.04 e 0937
_ 110 125 a0 11 0870
43307 49213 1.575 0.04 glze 1918
JR.JS1 120 120 130 30 1 0.460
47244 47244 51181 1.181 0.04 A RE 1.014
120 135 45 11 1.060
8 47244 53150 1772 0.04 YT 2337
. _ 130 130 145 35 11 0.890
— J r 5.1181 5.1181 5.7087 1378 0.04 JRIS0X14535 1962
130 150 50 15 1730
5.1181 5.9055 1.969 0.06 JR180X150%50 3814
140 140 155 35 11 0955
d 4 L F 55118 55118 6.1024 1378 0.04 YD 2105
140 160 50 15 1860
55118 §.2992 1.969 006 LGl 4101
150 150 165 40 11 1170
1 5.9055 5.9055 6.4961 1.575 0.04 JR150X165x60 2579
160 160 175 40 11 1240
JRZ.JS1 §.2992 6.2992 6.8898 1575 004 JR160x175x40 2734
170 170 185 45 11 1.480
66929 6.6929 72835 1772 0.04 LHIZC e 3263
180 180 195 a5 11 1560
7.0866 7.0866 76772 1772 0.04 glElo 3439

() Inner rings for metric full complement needle roller bearings are produced with outside diameter tolerance gb.
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NOTES
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C

W% neeDLE ROLLER BEARINGS

FULL

C

Load Ratings

Shaft Fw C3min Bearing = = Speed Rating
COMPLEMENT Dia. Designation | Cynamic |  Stafic G
-0.3,-0.012 © Co Grease 0il
PE N E N D mm mm mm mm mm kN P
g[_OSED OI'\?E END in. in. in. in. in. Ibf. min
6 6 12 10 B 2.90 380
METRIC SERIES 0.2362 0.2362 0.4724 0.394 DL610 650 850 33000 50000 00120
6 12 10 11 2.90 3.80
0.2362 0.4724 0.394 0.303 DLFG10 650 850 33000 50000 00120
8 8 1% 10 _ 450 6.50
0.3150 0.3150 0.5512 0.394 DL810 1010 1460 24000 37500 00145
|<7 C ——|
(e ] 8 1" 10 11 DLF810 450 6.50 24000 37500 0.0145
<IN 03150 05512 0.39 0.303 1010 1460
9 9 1% 12 B 6.10 9.20
0.3543 0.3543 0.5512 0472 DL91412 1370 1270 21000 33000 00176
9 1 12 9.70 6.10 9.20
Fytt-——-—-—r D 0.3547 0.5512 0.472 0.382 DLF91412 1370 1270 21000 33000 0.0176
10 10 16 12 B 7.00 109
0.3937 0.3937 0.6299 0472 bL1012 1570 2450 20000 30000 00180
— 10 16 12 97 7.00 109
@ 0.3937 0.6299 0472 0.382 DLF1012 1570 2450 20000 30000 00180
12 12 18 10 6.00 9.70
DL 0.4724 0.4724 0.7087 0.394 - DL1Z10 1350 2180 16000 25000 0.01%
12 18 10 7.10 6.00 9.7
c 04724 0.7087 0.394 0.303 DLF1210 1350 2180 16000 25000 00135
— 12 18 12 7.00 15
C > 0.4724 0.7087 0472 - DL1212 1570 2590 16000 25000 0.0206
12 18 12 97 7.00 15
0.4724 0.7087 0472 0.382 DLF1212 1570 2590 16000 25000 0.0206
13 13 19 12 _ 850 142
Fyt-——-—-— D 05118 05118 0.7480 0472 bL1312 1910 3190 15000 23000 00217
13 19 12 97 850 142
C 05118 0.7480 0472 0.382 DLF1312 1910 3190 15000 23000 00217
3
14 1% 20 12 7.90 135
TQ—D v 0.5512 0.5512 0.7874 0472 DL1412 1780 3030 14000 21500 0.0229
i 2 12 97 7.90 135
DLF 0.5512 0.7874 0472 0.382 DLF1412 1780 3030 14000 21500 00229
15 15 27 12 B 9.40 164
0.5906 0.5906 0.8268 0472 DL1512 2110 3690 13000 20000 00238
Full
pl 15 27 12 97 9.40 164
Bearing 0.5906 0.8268 0.472 0.382 DLF1512 2110 3690 13000 20000 0.0238
16 16 2 12 _ 8.70 155
0.6299 0.6299 0.8661 0472 DL1612 1960 3480 12000 18500 00251
16 ) 12 97 8.70 155
0.6299 0.8661 0472 0.382 DLF16 12 1960 3480 12000 18500 00251
17 17 3 12 9.00 16.2
Caged - DL17 12 11000 17500 0.0260
Bearmd  Shaft surface 10 be 0.6693 0.6693 0.9055 0.472 2020 3640
58 HRC or equivalent 17 23 12 97 9.00 16.2
0.6693 0.9055 0472 0.382 DLF1712 2020 3640 11000 17500 00260
18 18 P! 12 B 107 195
0.7087 0.7087 0.9449 0472 DL1812 2410 4380 11000 16500 040272
18 % 12 97 107 195
0.7087 0.9449 0.472 0.382 DLF1812 2410 4380 11000 16500 00212
18 2 16 B 16.0 295
0.7087 0.9449 0.630 DL1816 3600 6630 11000 16500 0.0304
18 P2 16 137 16.0 295
. . . 0.7087 0.9449 0.630 0.539 DLF1816 3600 6630 11000 16500 0.0304
See Engineering section

for discussion of shaft
and housing design.
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Drawn Cup Needle Roller Bearings

S (h5) H (H6) Inspection Mounti
ounting Shaft
Wt. Recommended Mounting Dimension Ring Gage Plug Gage Cy Inner Ring Dia
Max. Min. Max. Min. Go No Go BRIl
kg mm mm mm mm mm
Ibs. in. in. in. in. in.
0.004 6.000 5.995 12.011 12.000 12.000 6.009 6.036 6
0.009 0.2362 0.2360 0.4729 0.4724 0.4724 0.2366 0.2376 0.2362
0.004 6.000 5.995 12.011 12.000 12.000 6.009 6.036
0.010 0.2362 0.2360 0.4729 0.4724 0.4724 0.2366 0.2376
0.005 8.000 1.99 14.011 14.000 14.000 8.009 8.036 8
0.012 0.3150 0.3147 0.5516 0.5512 0.5512 0.3153 0.3164 0.3150
0.006 8.000 7.994 14.011 14.000 14.000 8.009 8.036
0.013 0.3150 0.3147 0.5516 0.5512 0.5512 0.3153 0.3164
0.006 9.000 8.994 14.011 14.000 14.000 9.009 9.036 9
0.013 0.3543 0.3541 0.5516 0.5512 0.5512 0.3547 0.3557 0.3543
0.007 9.000 8.994 14.011 14.000 14.000 9.009 9.036
0.015 0.3543 0.3541 0.5516 0.5512 0.5512 0.3547 0.3557
0.008 10.000 9.994 16.011 16.000 16.000 10.009 10.036 10
0.018 0.3937 0.3935 0.6304 0.6299 0.6299 0.3941 0.3951 0.3937
0.009 10.000 9.994 16.011 16.000 16.000 10.009 10.036
0.020 0.3937 0.3935 0.6304 0.6299 0.6299 0.3941 0.3951
0.008 12.000 11.992 18.011 18.000 18.000 12.009 12.035 12
0.017 0.4724 0.4721 0.7091 0.7087 0.7087 0.4728 0.4738 0.4724
C—_—
0.008 12.000 11.992 18.011 18.000 18.000 12.009 12.035
0.018 0.4724 0.4721 0.7091 0.7087 0.7087 0.4728 0.4738
0.009 12.000 11.992 18.011 18.000 18.000 12.009 12.035
0.021 0.4724 0.4721 0.7091 0.7087 0.7087 0.4728 0.4738 00270 IM812124
0.010 12.000 11.992 18.011 18.000 18.000 12.009 12.035
0.022 0.4724 0.4721 0.7091 0.7087 0.7087 0.4728 0.4738 00270 Mg 12124
0.010 13.000 12.992 19.013 19.000 19.000 13.009 13.035 13
0.022 0.5118 0.5115 0.7485 0.7480 0.7480 0.5122 0.5132 0.0285 IMg13124 0.5118
0.01 13.000 12.992 19.013 19.000 19.000 13.009 13.035
0.024 0.5118 0.5115 0.7485 0.7480 0.7480 0.5122 0.5132 00285 IM913124
0.01 14.000 13.992 20.013 20.000 20.000 14.009 14.035 14
0.023 0.5512 0.5509 0.7879 0.7874 0.7874 0.5515 0.5526 0.0300 IM101412.4 0.5512
0.012 14.000 13.992 20.013 20.000 20.000 14.009 14.035
0.026 0.5512 0.5509 0.7879 0.7874 0.7874 0.5515 0.5526 0.0300 IM1014124
0.011 15.000 14.992 21.013 21.000 21.000 15.009 15.035 15
0.024 0.5906 0.5902 0.8273 0.8268 0.8268 0.5909 0.5919 00312 IM1215124 0.5906
0.012 15.000 14.992 21.013 21.000 21.000 15.009 15.035
0.026 0.5906 0.5902 0.8273 0.8268 0.8268 0.5909 0.5919 0.0312 IM121512.4
0.012 16.000 15.992 22.013 22.000 22,000 16.009 16.035 16
0.026 0.6299 0.6296 0.8667 0.8661 0.8661 0.6303 0.6313 00329 IM1216124 0.6299
0.013 16.000 15.992 22.013 22.000 22.000 16.009 16.035
0.029 0.6299 0.6296 0.8667 0.8661 0.8661 0.6303 0.6313 00329 IM1216124
0.013 17.000 16.992 23.013 23.000 23.000 17.009 17.035 17
0.029 0.6693 0.6690 0.9060 0.9055 0.9055 0.6696 0.6707 0.0341 IM13 17124 0.6693
0.014 17.000 16.992 23.013 23.000 23.000 17.009 17.035
0.031 0.6693 0.6690 0.9060 0.9055 0.9055 0.6696 0.6707 0.0341 IM13 17124
0.014 18.000 17.992 24.013 24.000 24.000 18.009 18.035 18
0.031 0.7087 0.7083 0.9454 0.9449 0.9449 0.7090 0.7100 00357 IM1318124 0.7087
0.016 18.000 17.992 24.013 24.000 24.000 18.009 18.035
0.035 0.7087 0.7083 0.9454 0.9449 0.9449 0.7090 0.7100 00357 IM1318124
0.019 18.000 17.992 24.013 24.000 24.000 18.009 18.035
0.042 0.7087 0.7083 0.9454 0.9449 0.9449 0.7090 0.7100 00339 IM131816.4
0.021 18.000 17.992 24.013 24.000 24.000 18.009 18.035
0.046 0.7087 0.7083 0.9454 0.9449 0.9449 0.7090 0.7100 00399 IM1318164
Continued on next page.
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FULL E . c . Load Ratings S e
Shaft w 3 min Bearing 7 7 peed hating
COMPLEMENT Dia. Designation | Cynamic |  Stafic Co
-0.3,-0.012 © Co Grease Qil
mm mm mm mm mm kN A
gll_,OElSVEZNgIgIE END i’ i’ i in’ in. Ibf. !
20 20 2% 12 _ 102 195
. 0.7874 0.7874 1.0236 0472 DL2012 2290 4380 10000 15000 00252
— continued
20 2% 12 97 102 195
METRIC SERIES 0.7874 1.0236 0472 0.382 DLF2012 2290 4380 10000 15000 00292
20 26 16 B 16.0 305
C 0.7874 1.0236 0.630 DL2016 3600 6860 10000 15000 00321
Y 20 26 16 137 16.0 305
. @ 0.7874 1.0236 0.630 0.539 DLF2016 3600 6860 10000 15000 00321
2 2 28 16 B 170 330
0.8661 0.8661 1.1024 0.630 DL2216 3820 7420 8800 13500 00349
NN 2 28 16 137 170 330
Fu D 0.8661 1.1024 0.630 0.539 DLF2216 3820 7420 8800 13500 0.0349
2% 2% 33 16 _ 16.0 325
0.9843 0.9843 1.2992 0.630 DL2516 3600 7310 7800 12000 0.0348
T @ 2% 33 16 137 16.0 325
- == 0.9843 1.2992 0.630 0.539 DLF2516 3600 7310 7800 12000 0.0348
25 33 20 _ 28 46.0
% DL 0.9843 1.2992 0.787 DL2520 5130 10300 7800 12000 00379
e
2% 33 20 1.7 238 46.0
0.9843 1.2992 0.787 0.697 DLF2520 5130 10300 7800 12000 0.0379
1
28 28 36 2 B 25 520
jﬂ 5 1.1024 1.1024 14173 0.787 DL2820 5510 11700 7200 11000 0.0417
28 36 20 12.70 25 520
1.1024 1.4173 0.787 0.697 DLF 2820 5510 11700 7200 11000 0.047
= I I 30 30 38 16 B 77 465 !
w D 1.1811 1.1811 1.4961 0.630 DL 3016 4880 10500 6500 10000 0.0403
30 38 16 13.70 27 465
C, 1.1811 1.4961 0.630 0.539 DLF3016 4880 10500 6500 10000 0.0403
< ) 30 38 20 _ 26.0 56.0
Sorrrrrrsd 1 1.1811 1.4961 0.787 DL3020 5850 12600 6500 10000 0.0437
DLF 30 38 20 17.70 26.0 56.0
1.1811 1.4961 0.787 0.697 DLF3020 5850 12600 6500 10000 0.0437
30 38 2% B 355 76.0
Full 1.1811 1.4961 0.984 DL3025 7980 17100 6500 10000 0.0470
B 30 38 2% 2210 355 76.0
Bearing 11811 14961 0.984 0.894 DLF 3025 7980 17100 6500 10000 0.0470
35 35 43 16 _ 240 540
1.3780 1.3780 1.6929 0.630 DL3516 5400 12100 5500 8500 00437
35 43 16 13.70 240 540
1.3780 1.6929 0.630 0.539 DLF 3516 5400 12100 5500 8500 00437
Caged 35 43 20 B 290 65.0
Bearing 13780 1.6929 0.787 DL3520 6520 14600 5500 8500 0.0477
Shaft surface to be
58 HRC or equivalent 35 43 20 17.70 290 65.0
13780 1.6929 0.787 0.697 DLF 3520 6520 14600 5500 8500 00471
40 40 48 16 _ 265 62.0
15748 15748 1.8898 0.630 DL4016 5960 13900 4500 7500 0.0479
40 48 16 13.70 26.50 62.0
15748 1.8898 0.063 0.539 DLF4016 5960 13900 4500 7500 0.0479
40 48 20 B 36.0 84.0
15748 1.8898 0.787 DL4020 8090 18900 4500 7500 00523
40 48 20 1.7 36.0 84.0
. . . 15748 1.8898 0.787 0.697 DLF4020 8090 18900 4900 7500 0.0523
See Engineering section

for discussion of shaft
and housing design.
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Drawn Cup Needle Roller Bearings

S (h5) : : H (H6) : Inspection Mounting Shaft

Wt. Recommended Mounting Dimension Ring Gage Plug Gage Cq Inner Ring Dia.

Max. Min. Max. Min. Go No Go (pg B-84 to B-86)
kg mm mm mm mm mm
Ibs. in. in. in. in. in.
o | mew | omen | omem mu | ome | omw o oms o w8
r | ome | ope | ommo | omw | omw | oam s am | o
| ome | g omm o omw | omw | oam s we | o
g | ome | g ommo | omw | omw | oam oo we | o
| omm o omm | ommo | oamm | omm | omm A am w2
g | ome | ogen | ommo | omwm | omw | oam s ae | e
| ome | omm o | onmo e | oEm o omm ) ew | wemw | B
| omm o e | ome | omw | omw | ome | ozm | oaw | wome 4
o | ome | ome | ommo | omm | omm | omw o omm | aw | wasm E
oo | ome | ome | ommo | omm | omw | omm o omm | ae | wasm
g | ome | ome | mes | ome | ome | ome | omw oo | owoam |
| omes | ome | omes oma | x| oames | omm | ame | wa
o0 | omw | ome | omm | omm | owm | omes | own e wsww |8
e | mem | ome | owmm | owme omm o owmes o ome | am | wsa
| mew | omen | omwe | ome | omw | omes | omeamn | s
g | ome | ome | ommo | omm | omm | oxes s e | wmom
g | ome | omen | omm | omw |omwm | owmes | omw e | wmsas
g | omew | ome | omee | omw |omwm | owmes | owm e | wmsas
e | ome | o | oem | osmo | oom | ome | omm am | wemw |3
| owm | owm | s osw | omw s mM | wom
o | ome | e osmo | osw | osm | ome s wm | wos
g | ome | e omm | osw | osm | omw e ww | was
| mes | omemomm s om o oee w8
e | e | oo omee | oma | omw e WM | wosen
| mew | omee s oma | owes e o | s
| ome oo | s | owm ool | s

Continued on next page.
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W% neeDLE ROLLER BEARINGS

FULL B . c c Load Ratings S e
Shaft w 3 min Bearing 7 7 peed hating
COMPLEMENT Di. Designation | Dvnamic | Static Co
-0.3,-0.012 C Co Grease 0il
PEN END mm mm mm mm mm kN P
gLOSED OI‘\?IE END in. in. in. in. in. Ibf. min
1 1 52 16 _ 2380 57.00
. 17323 17323 20472 0630 DL4418 5350 12800 4400 6800 0.0512
— continued
m 52 16 1370 2380 57.00
METRIC SERIES 1738 | 2072 0630 0539 | D16 5350 12800 4400 6800 0.0512
4 o 55 16 _ 25.00 61.00
c 1.8504 1.8504 2.1654 0630 DL4716 5620 13700 4200 6400 0.0536
— a 55 16 13.70 2500 61.00
<) 1.8504 21654 0630 0539 DLF4716 5620 13700 4200 6400 0.0536
50 50 58 12 _ 20.00 50.00
1.9685 1.9685 22835 0472 DLE0 T2 4500 11200 3900 6000 0.0508
50 58 12 9.70 20,00 50.00
Fvtt-—-—-—7F D 19685 | 22835 0472 03,z | D012 4500 11200 3500 6000 0.0508
50 58 18 _ 3650 92.00
1.9685 22835 0709 DLS018 8210 20700 3900 6000 0.0587
- 50 58 18 15.70 3650 92.00
< DI 1N 1.9685 22835 0709 0618 DLFS018 8210 20700 3900 6000 0.0587
50 58 2 _ 37.00 93.00
% DL 1.9685 22835 0.787 DL5020 8320 20900 3900 6000 0.0611
C—_—
50 58 2 17.70 37.00 93.00
c 1.9685 22835 0787 0697 DLFS020 8320 20900 3900 6000 0.0611
—_——— 55 55 63 P} _ 395 1020
C ) 21654 21654 24803 0787 DLE5 20 8330 22900 3600 5500 0.0653
55 63 2 1770 395 1020
2.1654 24803 0.787 0697 DLFS520 8880 22900 3600 %500 0.0653
Fyt——-—-—- D
C3
DLF
Full
Complement

Bearing

Caged
Bearing
Shaft surface to be

58 HRC or equivalent

See Engineering section
for discussion of shaft
and housing design.
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Drawn Cup Needle Roller Bearings

S (h5) H (H6) Inspection .
Mounting Shaft
Wt. Recommended Mounting Dimension Ring Gage Plug Gage Cq Inner Ring Dia
Go No Go (pg B-84 to B-86)
kg mm mm mm mm mm
Ibs. in. in. in. in. in.
0.056 44,000 43.989 52.019 52.000 52.000 44,015 44.011 44
0.123 1.7323 1.7319 2.0480 2.0472 2.0472 1.7329 1.7339 0.0672 IM 4044164 1.7323
0.066 44.000 43.989 52.019 52.000 52.000 44.015 44.041
0.146 1.7323 1.7319 2.0480 2.0472 2.0472 1.7329 1.7339 00672 IM404416.4
0.060 47.000 46.989 55.019 55.000 55.000 47.015 47.00 47
0.132 1.8504 1.8500 2.1661 2.1654 2.1654 1.8510 1.8520 1.8504
0.071 47.000 46.989 55.019 55.000 55.000 47.015 41.01
0.157 1.8504 1.8500 2.1661 2.1654 2.1654 1.8510 1.8520
0.047 50.000 49.989 58.019 58.000 58.000 50.015 50.041 50
0.104 1.9685 1.9681 2.2842 2.2835 2.2835 1.9691 1.9701 1.9685
0.061 50.000 49.989 58.019 58.000 58.000 50.015 50.041
0.134 1.9685 1.9681 2.2842 2.2835 2.2835 1.9691 1.9701
0.07 50.000 49.989 58.019 58.000 58.000 50.015 50.041
0.157 1.9685 1.9681 2.2842 2.2835 2.2835 1.9691 1.9701
0.085 50.000 49.989 58.019 58.000 58.000 50.015 50.041
0.187 1.9685 1.9681 2.2842 2.2835 2.2835 1.9691 1.9701
—
0.077 50.000 49.989 58.019 58.000 58.000 50.015 50.041
0.170 1.9685 1.9681 2.2842 2.2835 2.2835 1.9691 1.9701 0.0802 IM 4550204 %
/i
0.091 50.000 49.989 58.019 58.000 58.000 50.015 50.041
0.201 1.9685 1.9681 2.2842 2.2835 2.2835 1.9691 1.9701 0.0802 IM 4550204
0.086 55.000 54.987 63.019 63.000 63.000 55.015 55.041 55
0.190 2.1654 2.1648 2.4811 2.4803 2.4803 2.1659 2.1670 0.0857 IM5055204 2.1654
0.102 55.000 54.987 63.019 63.000 63.000 55.015 55.041
0.225 2.1654 2.1648 24811 2.4803 2.4803 2.1659 2.1670 00857 IM5055 20.4
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\WI%) NEEDLE ROLLER BEARINGS

INNER RINGS FOR FULL COMPLEMENT DRAWN CUP NEEDLE ROLLER BEARINGS

Shaft 1 Hole Location(? . Inner Ring
B ‘ Dia. d O B C3 I's min Designation wt.
-— r in. in. in. in. in. in. Ibs.
8 8 12 124 03 0.006
03150 03150 04724 0.488 001 06 12 e 0.013
d f--—-——-— L F
9 9 13 124 03 0.006
0.3543 0.3543 05118 0.488 0.01 199 s 0.013
9 13 124 03 0.006
0.3543 05118 0.488 001 IM913112.4 RS 0013
M 10 10 14 124 03 1014124 0.007
03937 0.3937 05512 0.488 001 : 0015
10 14 164 03 0.009
0.3937 05512 0646 001 09 180 0.020
1 1 15 124 03 0.008
tEB 4*‘ 04331 04331 05906 0.488 001 IMIRLZS 0018
1 12 12 15 124 02 0.006
%‘ T r { 04724 0.4724 05906 0.488 001 () 2 2 2 0.013
12 16 124 02 0.008
— d o] L F 04724 06299 0488 0.01 IM1216 124 0018
12 16 124 03 0.008
l 04724 06299 0.488 001 IMI1Z16[12:41R6 0018
— 12 16 124 62 03 0.008
IMC 0.4724 06299 0.488 024 001 IMC 121612.4 0.018
13 13 17 124 03 0.009
05118 05118 06693 0.488 001 14 U T 0.020
13 18 124 035 001
f——B—— 05118 0.7087 0.488 0014 14 T 1 0025
— r 13 18 124 035 001
‘ 05118 0.7087 0.488 0014 () T8 I LG 0.025
13 18 164 035 0015
d —qr-—-—-— - F 05118 0.7087 0.646 0014 (14 ) 3 i) 0.033
15 15 20 124 035 0013
05906 05906 0.7874 0.488 0014 (4] Ty 2 0.028
15 20 164 035 0.017
IM...R6 0.5906 07874 0646 0.014 ) 20 i 0.037
17 2 164 035 0.019
06693 0.8661 0.646 0014 () T/ 22 5 0.041
17 2 164 035 0.019
0.6693 0.8661 0.646 0014 (4] T R TRA G 0.041
17 17 2 164 82 035 0.019
06693 0.6693 0.8661 0646 032 0014 IMC17:2216.4 0.041
20 20 25 164 035 0.022
07874 0.7874 0.9843 0.646 0014 ()20 28 i 0.047
20 25 164 035 0.022
0.7874 0.9843 0.646 0.014 A TEAGH 0.047
20 25 164 82 035 0.022
07874 09843 0646 032 0014 IMC 202516.4 0.047
20 25 204 035 0.027
0.7874 0.9843 0.803 0014 4 A A2 0.060
(" Call for 0.D. tolerance Continued on next page.

(2) Single 2.000 mm (0.0787 in.) dia. through hole
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Drawn Cup Needle Roller Bearings

INNER RINGS FOR FULL COMPLEMENT DRAWN CUP NEEDLE ROLLER BEARINGS - continued
METRIC SERIES

by | e | e | a e | mEm | ow

SSSSSSSSSSSSS — mm mm mm mm mm mm kg

T r in. in. in. in. in. in. Ibs.

! 07874 0787 09813 bpod 0l oors ISEAVZS 2 0060

| - F

087 053 Do Do 19222 oo

—t 0.:0355 0.:355 1.1z 324 02g043 00(?154 1) 2220 ggg;

M P 5 3 164 0.35 V12530 16.4 0.027

0.9843 09843 11811 0646 0014 0.060

0503 o oot Do IHZBE T5EGE 0060

T 093 381 0546 0% oo IMC 2530164 0058
T T r‘ nsnea 1.13 a1 b 00[f154 ) 25 204 gggg —
I 1 ¢ 0501 e o0 yr oy IMC 2530204 0073 %

\ B | | & o wmen

IMC o 1.13311 1.?311 1.337580 012:6 0003154 8053 154 ggg;

e 370 ooth oors HIE0E T3 008

f—B— i :3)11 1.;7580 012:6 :3?2 ood‘ﬁ IS it ggg;

Il r 1381 13780 o803 oo IM3035204 0086

4 g o F e 370 s oors D ANETE 0o

i gﬂ 1.337580 023(;13 (1)% 006'5154 IS A gggg

IM...R6 1.?311 1.337580 0238(11 qu?154 14)&02 g:?gg

370 1780 8 oot oors IWEDN IR0 0079

13780 1818 oot Do [MS:ROBHS 0078

13780 8 0 oo I5]&A0 0 00

- 8 s oors ¥ ANETE 0089

13780 181 0806 e Do N A 005

13780 8 oon oo I4)&e0 2 0121

1871 18 1792 hpvd 001 DEOEICS oort

() Call for 0.D. tolerance Continued on next page.

(2 Single 2.000 mm (0.0787 in.) dia. through hole
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lﬂm NEEDLE ROLLER BEARINGS

INNER RINGS FOR FULL COMPLEMENT DRAWN CUP NEEDLE ROLLER BEARINGS - continued

Shaft 1 Hole Location(? , Inner Ring

ki B 4,‘ Dia. d [ B C3 I's min Designation wt

SSSSSSSSSSSS\ 71 mm mm mm mm mm mm kg

T r in. in. in. in. in. in. Ibs.
40 40 a4 164 03 0.032

‘ 15748 15748 17323 0.646 0.01 LA BEGD 0.071

d g L F

40 a4 164 82 03 0.032

15748 17323 0.646 032 0.01 [M1CRULQIG 0.071

40 a5 204 035 0.051
— 1.5748 17717 0803 0.014 I4E0E AN 0.112

IM

40 a4 204 102 035 0.051
1.5748 17323 0803 040 0.014 G 4D e 0.112
45 15 50 204 065 0.056
17717 17717 1.9685 0803 0.026 1Y) CRE e 0123
15 50 204 065 0.056
t:cs 34" 17717 1.9685 0803 0.026 2O 0123
1 45 50 2% 065 0.069
%— { T ' { 17717 1.9685 0.984 0.026 1A e 0.152
15 60 2% 065 0.069
= d Jp— ] LoF 17717 23622 0.984 0.026 15 0.152
50 50 55 204 065 0.062
l 1.9685 1.9685 21654 0803 0.026 () AN 5T 0.137
— 50 55 204 065 0.062
IMC 1.9685 21654 0.803 0.026 IM505520.4 0137

(" Call for 0.D. tolerance
(2) Single 2.000 mm (0.0787 in.) dia. through hole

IM...R6
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Drawn Cup Needle Roller Bearings

DRAWN CUP NEEDLE ROLLER BEARINGS

INCH SERIES REFERENCE STANDARDS

When a rolling bearing is needed for a compact and economical © ANSI/ABMA 182 — needle roller bearings - radial, inch
design, where it is not practical to harden and grind the housing design.

bore, or where the housing materials are of low rigidity such as ® ASTM F2162 - standard specification for bearing, roller,

cast iron, aluminum or even plastics — drawn cup needle roller needle: drawn outer ring, full complement, without inner ring,
bearings should be considered. open and closed end, standard type.

=

Full complement bearings Caged bearings

Fig. B-7. Types of inch series drawn cup needle roller bearings

IDENTIFICATION
The prefix letter, or letters in inch series drawn cup bearing Table B-9. Prefix letter in bearing designations
designation, denote whether the bearings are made with a full Prefix letters in

complement of needle rollers or caged needle rollers. The use of bearing designation

a full complement of needle rollers is indicated by the prefix code Smaller roller Larger roller
letter B, and for use of caged needle rollers by the prefix code (meg‘;gi‘ygﬁf{g&<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>