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Wa rranty

NTN warrants, to the original purchaser only, that the delivered product which is the subject of this sale (a)
will conform to drawings and specifications mutually established in writing as applicable to the contract, and (b)
be free from defects in material or fabrication. The duration of this warranty is one year from date of delivery.
If the buyer discovers within this period a failure of the product to conform to drawings or specifications, or a
defect in material or fabrication, it must promptly notify NTN in writing. In no event shall such notification be
received by NTN later than 13 months from the date of delivery. Within a reasonable time after such
notification, NTN will, at its option, (a) correct any failure of the product to conform to drawings, specifications
or any defect in material or workmanship, with either replacement or repair of the product, or (b) refund, in part
or in whole, the purchase price. Such replacement and repair, excluding charges for labor, is at NTN's
expense. All warranty service will be performed at service centers designated by NTN. These remedies are
the purchaser's exclusive remedies for breach of warranty.

NTN does not warrant (a) any product, components or parts not manufactured by NTN, (b) defects caused
by failure to provide a suitable installation environment for the product, (c) damage caused by use of the
product for purposes other than those for which it was designed, (d) damage caused by disasters such as fire,
flood, wind, and lightning, (e) damage caused by unauthorized attachments or modification, (f) damage during
shipment, or (g) any other abuse or misuse by the purchaser.

THE FOREGOING WARRANTIES ARE IN LIEU OF ALL OTHER WARRANTIES, EXPRESS OR IMPLIED,
INCLUDING BUT NOT LIMITED TO THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE.

In no case shall NTN be liable for any special, incidental, or consequential damages based upon breach of
warranty, breach of contract, negligence, strict tort, or any other legal theory,and in no case shall total liability
of NTN exceed the purchase price of the part upon which such liability is based. Such damages include, but
are not limited to, loss of profits, loss of savings or revenue, loss of use of the product or any associated
equipment, cost of capital, cost of any substitute equipment, facilities or services, downtime, the claims of third
parties including customers, and injury to property. Some states do not allow limits on warranties, or on
remedies for breach in certain transactions. In such states, the limits in this paragraph and in paragraph (2)
shall apply to the extent allowable under case law and statutes in such states.

Any action for breach of warranty or any other legal theory must be commenced within 15 months following
delivery of the goods.

Unless modified in a writing signed by both parties, this agreement is understood to be the complete and
exclusive agreement between the parties, superceding all prior agreements, oral or written, and all other
communications between the parties relating to the subject matter of this agreement. No employee of NTN or
any other party is authorized to make any warranty in addition to those made in this agreement.

This agreement allocates the risks of product failure between NTN and the purchaser. This allocation is
recognized by both parties and is reflected in the price of the goods. The purchaser acknowledges that it has
read this agreement, understands it, and is bound by its terms.

© NTN Corporation. 2007
Although care has been taken to assure the accuracy of the data compiled in this catalog, NTN does not
assume any liability to any company or person for errors or omissions.
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OLoad Rating and Life

Fig. 1.1 Bearing life rating scale

1.3 Adjusted life rating factor

The basic bearing life rating (90% reliability factor) can
be calculated through the formulas mentioned earlier in
Section 1.2. However, in some applications a bearing life
factor of over 90% reliability may be required. To meet
these requirements, bearing life can be lengthened by the
use of specially improved bearing materials or special
construction techniques. Moreover, according to
elastohydrodynamic lubrication theory, it is clear that the
bearing operating conditions (lubrication, temperature,
shaft speed, etc.) all exert an effect on bearing life. All
these adjustment factors are taken into consideration
when calculating bearing life, and using the life
adjustment factor as prescribed in ISO 281, the adjusted
bearing life can be determined.

Lnal ai-a-a:¢C—P£ e ¢1.8£
where,

Lna : Adjusted life rating in millions of revolutions
(10%)(adjusted for reliability, material and
operating conditions)

a: : Reliability adjustment factor
a. : Material adjustment factor
as:Operating condition adjustment factor
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1.3.1 Life adjustment factor for reliability — a.

The values for the reliability adjustment factor a: (for a
reliability factor higher than 90%) can be found in Table
1.1.

Table 1.1 Reliability adjustment factor values — a.

1.3.2 Life adjustment factor for material  a.

The life of a bearing is affected by the material type and
quality as well as the manufacturing process. In this
regard, the life is adjusted by the use of an a. factor.

The basic dynamic load ratings listed in the catalog are
based on NTN's standard material and manufacturing
processes, therefore, the adjustment factor a.=1. When
special materials or processes are used the adjustment
factor can be larger than 1.

NTN bearings can generally be used up to 1200C. If
bearings are operated at a higher temperature, the
bearing must be specially heat treated (stabilized) so that
inadmissible dimensional change does not occur due to
changes in the micro-structure. This special heat
treatment might cause the reduction of bearing life
because of a hardness change.

1.3.3 Life adjustment factor as for operating conditions

The operating conditions life adjustment factor as is
used to adjust for such conditions as lubrication,
operating temperature, and other operation factors which
have an effect on bearing life.

Generally speaking, when lubricating conditions are
satisfactory, the as factor has a value of one; and when
lubricating conditions are exceptionally favorable, and all
other operating conditions are normal, a: can have a
value greater than one.

However, when lubricating conditions are particularly
unfavorable and the oil film formation on the contact
surfaces of the raceway and rolling elements is
insufficient, the value of a; becomes less than one. This
insufficient oil film formation can be caused, for example,
by the lubricating oil viscosity being too low for the
operating temperature (below 13 mm?/s for ball bearings;
below 20 mm?s for roller bearings); or by exceptionally
low rotational speed (nmint x domm less than 10,000).
For bearings used under special operating conditions,
please consult NTN Engineering.

As the operating temperature of the bearing increases,
the hardness of the bearing material decreases. Thus, the
bearing life correspondingly decreases. The operating
temperature adjustment values are shown in Fig. 1.2.
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1.5 Allowable static equivalent load

Generally the static equivalent load which can be
permitted (See Section 2.3.2 page A-9) is limited by the
basic static rated load as stated in Section 1.4 .
However, depending on requirements regarding friction
and smooth operation, these limits may be greater or
lesser than the basic static rated load.

In the following formula (1.9) and Table 1.2 the safety
factor S can be determined considering the maximum
static equivalent load.

S Co—Poe¢l9E
where,
S : Safety factor
C, : Basic static rated load, N
(radial bearings: Cor, thrust bearings: Coa)
Pomax : Maximum static equivalent load, N
1.4 Basic static load rating (radial: Por max, thrust: Co. max)

When stationary rolling bearings are subjected to static
loads, they suffer from partial permanent deformation of
the contact surfaces at the contact point between the Table 1.2 Minimum safety factor values o
rolling elements and the raceway. The amount of
deformity increases as the load increases, and if this
increase in load exceeds certain limits, the subsequent
smooth operation of the bearings is impaired.

It has been found through experience that a permanent
deformity of 0.0001 times the diameter of the rolling
element, occurring at the most heavily stressed contact
point between the raceway and the rolling elements, can

Fig. 1.2 Life adjustment value for operating temperature

be tolerated without any impairment in running efficiency. Notes: % For SEhﬁrical dtlhru5}|r0||§r bearings, misr;- Stivaluse=4.
; ; : ; . For shell needle roller bearings, min. Sovalue=3.
. The bas!c rated Statllc load refers to a fixed static load 3. When vibration and/or shock loads are present, a load factor
limit at which a specified amount of permanent based on the shock load needs to be included in the Po max value.
deformation occurs. It applies to pure radial loads for 4. If a large axial load is applied to deep groove ball bearings or

. . . . angular ball bearings, the contact oval may exceed the raceway
radial bearings and to pure axial loads for thrust bearings. surface. For more information, please contact NTN Engineering.

The maximum applied load values for contact stress
occurring at the rolling element and raceway contact
points are given below.

For ball bearings 4,200 Mpa
(except self-aligning ball bearings)

For self-aligning ball bearings 4,600 Mpa
For roller bearings 4,000 Mpa






OBearing Load Calculation

(4) Sinusoidal fluctuating load
The mean load, Fw, can be approximated by formulas
(2.5) and (2.6).

Fn! 0.75Fmx ceCe @ @5£E
Fm1 0.65Fnx ceoe e @.6 £

case (a)
case (b)

AA.

Fig. 2.4 Sinusoidal variable load

2.3 Equivalent load

2.3.1 Dynamic equivalent load

When both dynamic radial loads and dynamic axial
loads act on a bearing at the same time, the hypothetical
load acting on the center of the bearing giving the
bearings the same life as if they had only a radial load or
only an axial load, is called the dynamic equivalent load.

For radial bearings, this load is expressed as pure
radial load and is called the dynamic equivalent radial
load. For thrust bearings, it is expressed as pure axial
load and is called the dynamic equivalent axial load.

(1) Dynamic equivalent radial load
The dynamic equivalent radial load is expressed by
formula (2.7).

Pr1 XFr” YFaoe 02 02 e e 02207 £
where,
P« Dynamic equivalent radial load, N
F: » Actual radial load, N
Fae Actual axial load, N
X ¢ Radial load factor
Y ¢ Axial load factor
The values for X and Y are listed in the bearing tables.

NTN

(2) Dynamic equivalent axial load
As a rule, standard thrust bearings with a contact angle
of 900 cannot carry radial loads. However, self-aligning
thrust roller bearings can accept some radial load. The
dynamic equivalent axial load for these bearings is
given in formula (2.8).

Pal Fa” 1.2F 02 e e ce e 08 £
where,
Pa+ Dynamic equivalent axial load, N
Fae Actual axial load, N
Fr » Actual radial load, N
Provided that Fr / Fa %20.55 only.

2.3.2 Static equivalent load

The static equivalent load is a hypothetical load which
would cause the same total permanent deformation at the
most heavily stressed contact point between the rolling
elements and the raceway as under actual load
conditions; that is when both static radial loads and static
axial loads are simultaneously applied to the bearing.

For radial bearings this hypothetical load refers to pure
radial loads, and for thrust bearings it refers to pure
centric axial loads. These loads are designated static
equivalent radial loads and static equivalent axial loads
respectively.

(1) Static equivalent radial load
For radial bearings the static equivalent radial load can
be found by using formula (2.9) or (2.10). The greater of
the two resultant values is always taken for Peor.
Porl XoFr” YoFae R9E
Pol Froeceoeeee Z10£
where,
Pore Static equivalent radial load, N
F: « Actual radial load, N
Fa ¢ Actual axial load, N
Xo ¢ Static radial load factor
Yo ¢ Static axial load factor
The values for Xo and Y. are given in the respective
bearing tables.

(2) Static equivalent axial load
For spherical thrust roller bearings the static equivalent
axial load is expressed by formula (2.11).
Poal Fa” 2.7F 2 ¢2.11 £

where,

P.ae Static equivalent axial load, N

Fa ¢ Actual axial load, N

F: « Actual radial load, N
Provided that Fr / Fa %20.55 only.
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3. Bearing Tolerances

Running accuracy

3.1 Dimensional accuracy and running accuracy Running accuracy constitutes the acceptable values for
Bearing OtolerancesO or dimensional accuracy and inner and outer ring radial runout and axial runout, inner
running accuracy, are regulated by ISO and JIS B 1514 ring side runout, and outer ring outer diameter runout.
standards (rolling bearing tolerances). For dimensional Allowable rolling bearing tolerances have been
accuracy , these standards prescribe the tolerances established according to precision classes. JIS Class 0
necessary when installing bearings on shafts or in corresponds to normal precision class bearings, and
housings. Running accuracy is defined as the allowable precision becomes progressively higher as the class
limits for bearing runout during operation. number becomes smaller; i.e., Class 6 is less precise than
Class 5, which is less precise than Class 4, and so on.
Dimensional accuracy Table 3.1 indicates which standards and precision
Dimensional accuracy constitutes the acceptable values classes are applicable to the major bearing types. Table
for bore diameter, outer diameter, assembled bearing 3.2 shows a relative comparison between JIS B 1514
width, and bore diameter uniformity as seen in chamfer precision class standards and other standards. For greater
dimensions, allowable inner ring tapered bore deviation detail on allowable error limitations and values, refer to
and shape error. Also included are, average bore diameter Tables 3.3 - 3.8. Allowable values for chamfer dimensions
variation average, outer diameter variation, average outer are shown in Table 3.9, and allowable error limitations and
diameter unevenness, as well as raceway width and values for radial bearing inner ring tapered bores are
height variation (for thrust bearings). shown in Table 3.10.

Table 3.1 Bearing types and applicable tolerance

Table 3.2 Comparison of tolerance classifications of national standards

1 "ABEC" is applied for ball bearings and "RBEC" for roller bearings.
Notes: 1. JIS B 1514, ISO 492 and 199, and DIN 620 have the same specification level.
2. The tolerance and allowance of JIS B 1514 are a little different from those of ABMA standards.
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Table 3.3 Tolerance for radial bearings (Except tapered roller bearings)
Table 3.3 (1) Inner rings

1 The dimensional difference 6is of bore diameter to applied for class 4 and 2 is the same as the tolerance of dimensional difference Gimp of average bore diameter.
However, the dimensional difference is applied to diameter series 0, 1, 2, 3 and 4 against Class 4, and to all the diameter series against Class 2.

Table 3.3 (2) Outer rings

4 The dimensional difference €bs of outer diameter to be applied for classes 4 and 2 is the same as the tolerance of dimensional difference €mp of average outer
diameter. However, the dimensional difference is applied to diameter series 0, 1, 2, 3 and 4 against Class 4, and also to all the diameter series against Class 2.
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Unit m

2 To be applied to deep groove ball bearing and angular contact ball bearings.
3 To be applied to individual raceway rings manufactured for combined bearing use.

Unit m

5 To be applied to deep groove ball bearings and angular contact ball bearings.

A-13
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Table 3.4 Tolerance of tapered roller bearings (Metric system)
Table 3.4 (1) Inner rings

1 The dimensional difference 6is of bore diameter to be applied for class 4 is the same as the tolerance of dimensional difference &mp of average bore diameter.

Table 3.4 (2) Outer rings

2 The dimensional difference s of outside diameter to be applied for class 4 is the same as the tolerance of dimensional difference @mp of average outside diameter.

3 s as the same as 6mp in the case of class 4.

J‘*T - r— C —»\ e C1— C.
I
le— B1 —| b— B — B,—
D -— d D d D d D d
J 1
Single Double Row Double Row Four Row
(outside direction) (inside direction)
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Unit m

Unit m Table 3.4 (3) Effective width of outer and inner rings with roller Unit N

Master cup Master cone
“* Ti—  sub-unit —Te—  sub-unit

4 To be applied for nominal bore diameters of

y 406.400mm (16 inch) or lass. @ @




Bearing Tolerances

Table 3.5 Tolerance for tapered roller bearings of inch system
Table 3.5 (1) Inner rings

Table 3.5 (2) Outer rings

Table 3.5 (3) Effective width of inner rings with roller and outer rings

Table 3.5 (4) Radial deflection of inner and outer rings
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IT;» ‘HCH‘ <*(:14’ Cz
[e— By — — B — B.— ‘
D I

S

Single Double Row Double Row Four Row
(outside direction) (inside direction)
Master cup Master cone
il E sub-unit “* To— sub-unit
H-—-—+ d it - —— - r

Unit m

1 To be applied for nominal bore diameters of 406.400 mm (16 inch) or less.
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Table 3.6 Tolerance of thrust ball bearings
Table 3.6 (1) Shaft washer Unit m

Table 3.6 (2) Housing washer Unit m

Table 3.6 (3) Height of bearings center washer
Unit m

o)
.

1 This standard is applied to flat back face bearing of class 0.

A-18
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Table 3.7 Tolerance of spherical thrust roller bearing Table 3.7 (2) Housing washer
Table 3.7 (1) Shaft washer Unit m Unit m

d
1 ;
T
t
‘ I
D
Table 3.8 Tolerance of thrust tapered roller bearings Table 3.8 (2) Housing washer (metric series)
Table 3.8 (1) Shaft washer (metric series) ) .
Unit m Unit m
Table 3.8 (3) Shaft washer (inch series) Table 3.8 (4) Housing washer (inch series)

Unit m

b
]
3
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3.2 Limits and tolerances for chamfer and

tapered bore

NTN

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

Bore diameter face
of bearing or outer
diameter face of

;o

]

I's min OF e = g
I 1s min | E_ o] =
I =T &2
5.8

" 1 >~+ 0T

T g ©

@ o

o =

I's min OF I 15 min
I

I's max OF I' 15 max|

bearing (Axial direction)

Table 3.9 Allowable critical-value of bearing chamfer
Table 3.9 (1) Radial bearing (except tapered roller bearing)

Unit mm

1 These are the allowable minimum dimensions of the chamfer dimension

"r" or "r1" and are described in the dimensional table.

Table 3.9 (2) Tapered roller bearings of metric system

Unit mm

2 These are the allowable minimum dimensions of the chamfer dimension
"r"or "r1" and are described in the dimensional table.

3 Inner rings shall be in accordance with the division of "d" and outer rings
with that of "D".

Note: This standard will be applied to the bearings whose dimensional series
(refer to the dimensional table) are specified in the standard of ISO 355
or JIS B 1512. Please consult NTN Engineering on non-standard
bearings.
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Table 3.9 (3) Thrust bearings

4 These are the allowable minimum dimensions of the chamfer
dimension "r" or "r1" and are described in the dimensional table.

Unit mm

A-21
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di+  dit

}d 2 — d d+ﬁimp7 T G G

8

Theoretical tapered hole ~ Tapered hole having dimensional
difference of the average bore
diameter within the flat surface

\ s

Table 3.10 (1) Tolerance and allowable values (Class 0) of
tapered bore of radial bearings

Unit m

Table 3.10 (2) Allowable variations for radial bearing inner ring
tapered bores standard taper ratio 1:30 (Class 0)
Units

3

1 Applies to all radial flat planes of inner ring tapered bore.
2 Does not apply to diameter series 7 and 8.

Note: Quantifiers 1
For a standard taper ratio of 1:12y d1* d " yy, B

. , 1
For a standard taper ratio of 1:30yd1* d " y3y B

6inQ » Dimensional difference of the average bore
diameter within the flat surface at the theoretical
small end of the tapered bore.
6i1mp * Dimensional difference of the average bore
diameter within the flat surface at the theoretical
large end of the tapered bore.
Vdp * Unevenness of the bore diameter with the flat surface
B « Nominal width of inner ring
+Half of the tapered boreOs nominal taper angle
YYYYYYYY For a standard taper ratio of 1:12y  * 20234.4 A
YYYYYYVY For a standard taper ratio of 1:30y  * 00574K.4 A






Bearing Fits

4.3.2 Recommended Fits

Bearing fit is governed by the selection tolerances for
bearing shaft diameters and housing bore diameters.

Widely used fits for O Class tolerance bearings and
various shaft and housing bore diameter tolerances are
shown in Fig. 4.1.

Generally-used, standard fits for most types of bearings
and operating conditions are shown in Tables 4.2 - 4.6.

Table 4.2: Fits for radial bearings

Table 4.3: Fits for thrust bearings

Table 4.4: Fits for electric motor bearings

Table 4.5: Fits for inch series tapered roller bearings
(ANSI Class 4)

Table 4.6: Fits for inch series tapered roller bearings
(ANSI Class 3 and 0)

Table 4.5. shows fits and their numerical values.

For special fits or applications, please consult NTN
Engineering.

4.3.3 Interference minimum and maximum values
The following points should be considered when it is
necessary to calculate the interference for an application:
i In calculating the minimum required amount of
interference keep in mind that:
1) interference is reduced by radial loads
2) interference is reduced by differences between
bearing temperature and ambient temperature
3) interference is reduced by variation of fitted
surfaces
i Maximum interference should be no more than
1:1000 of the shaft diameter or outer diameter.
Required interference calculations are shown below.

(1) Radial loads and required interference

Interference between inner rings mounted on solid
shafts is reduced when acted upon by radial loads.
Calculation of the minimum required amount of
interference in such cases is shown in formulae (4.1) and
(4.2).

Fr %0.3 Cor /
6 0.08 (d ~F/B)" N
0.25 (d ~F:/ B)? kgt © ©e e D)
Fr %0.3 Cor
6+ 0.02 (F/B) N
0.2 (Fi/ B) kgt © G e c81.2)
Where,

6sr : Required effective interference for load m
d : Nominal bore diameter mm

B : Inner ring width mm

F: : Radial load N~ kgf ©

Co : Basic static rated load N~ kgf ©

(2) Temperature difference and required interference
Interference between inner rings and steel shafts is
reduced as a result of temperature increases (difference
between bearing temperature and ambient temperature,
6T) caused by bearing rotation. Calculation of the
minimum required amount of interference in such cases is

NTN

shown in formulae (4.3).
6sr = 0.0015d 6T 02 0= e 0o e 0 e e e e e f4a3)e
6s7 : Required effective interference for
temperature difference  m
6T : Difference between bearing temperature
and ambient temperature 0C
d : Bearing bore diameter mm

(3) Fitted surface variation and required interference
Interference between fitted surfaces is reduced by

roughness and other slight variations of these surfaces
which are flattened in the fitting process. The degree of
reduced interference depends upon the finish treatment
of these surfaces, but in general it is necessary to
assume the following interference reductions.

For ground shafts: 1.0 ™5 m

For lathed shafts: 5.0 ™7.0 m

(4) Maximum interference

When bearing rings are installed with an interference fit,
tension or compression stress may occur along their
raceways. If interference is too great, this may cause
damage to the rings and reduce bearing life. For these
reasons, maximum interference should not exceed the
previously mentioned ratio of 1:1,000 of shaft or outside
diameter.

4.3.4 Other details
(1) Tight interference fits are recommended for,
i Operating conditions with large vibration or shock
loads
i Applications using hollow shafts or housings with
thin walls
i Applications using housings made of light alloys or
plastic

(2) Loose interference fits are preferable for,
i Applications requiring high running accuracy
i Applications using small sized bearings or thin
walled bearings

Housing
GS H8
H7|
Class 0 He JG
K7

~

eomp|
M6| 7

N6|N7[

P6|PT7

Loose fit Transition fit
Tight fit
Types of fits
[ Transition fit Tight fit
p6
m
5

/| Class 0
+ Js5 | 96
edmp "5 |ne
195 g6

Shafts

Fig. 4.1
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(3) Consideration must also be given to the fact that fit (4) A particular type of fit is recommended for SL type
selection will affect internal bearing clearance cylindrical roller bearings.
selection. (refer to page insert A-29)

Table 4.2 General standards for radial bearing fits (JIS Class 0, 6, 6X)

Table 4.2 (1) Tolerance class of shafts commonly used for radial bearings (classes 0, 6X and 6)

Table 4.2 (2) Fit with shaft (fits for tapered bore bearings (Class 0) with adapter assembly/withdrawal sleeve)

1 Standards for light loads, normal loads, and heavy loads
{ Light loads: equivalent radial load %2 0.06 Cr

Normal loads: 0.06 Cr » equivalent radial load ¥20.12 Cr
Heavy loads: 0.12 Cr » equivalent radial load
2 IT5 and IT7 show shaft roundness tolerances, cylindricity tolerances, and related values.

Note: All values and fits listed in the above tables are for solid steel shafts.
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Table 4.2 (3) Housing fits

1 Standards for light loads, normal loads, and heavy loads
Lightloads: yyyyy  equivalent radial load ¥20.06 Cr
{ Normal loads: 0.06 Cr » equivalent radial load %20.12 Cr
Heavy loads: 0.12 Cr » equivalent radial load
2 Indicates whether or not outer ring axial displacement is possible with non-separable type bearings.

Notes: 1. All values and fits listed in the above tables are for cast iron or steel housings.

2. In cases where only a centered axial load acts on the bearing, select a tolerance class that will provide clearance in the axial
direction for the outer ring.
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Table 4.3 Standard fits for thrust bearings (JIS Class 0 and 6)

Table 4.3 (1) Shaft fits

Table 4.3 (2) Housing fits

Note: All values and fits listed in the above tables are for cast iron or steel housings.

Table 4.4 Fits for electric motor bearings
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Table 4.5 Fits for inch series tapered roller bearing (ANSI class 4)

Table 4.5 (1) Fit with shaft Unit

m

Table 4.5 (2) Fit with housing Unit m

1 T=tight, L= loose
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Table 4.6 Fits for inch series tapered roller bearing (ANSI class 3 and 0)

Table 4.6. (1) Fit with shaft

Unit m

Note: Must be applied for maximum bore dia. 241.300mm (9.500 inch) in case of class 0 product.

Table 4.6 (2) Fit with housing Unit m

1 T=tight, L=loose
Note: Must be applied for maximum cup OD 304.800mm (12.000 inch) in case of class 0 product.

A-28






Bearing Internal Clearance

(1) Reduced clearance due to interference

When bearings are installed with interference fits on
shafts and in housings, the inner ring will expand and the
outer ring will contract; thus reducing the bearings'
internal clearance. The amount of expansion or
contraction varies depending on the shape of the
bearing, the shape of the shaft or housing, dimensions of
the respective parts, and the type of materials used. The
differential can range from approximately 70% to 90% of
the effective interference.

¢ 1 (0.70 ™0.90) Ger ce 02 Ce ce e ce e(8e2)

where,
¢ : Reduced amount of clearance due to
interference, mm
Gerr : Effective interference, mm

(2) Reduced internal clearance due to inner/outer ring
temperature difference.

During operation, normally the outer ring will range
from 5 to 10 Acooler than the inner ring or rotating parts.
However, if the cooling effect of the housing is large, the
shaft is connected to a heat source, or a heated
substance is conducted through the hollow shaft; the

Table 5.2 Radial internal clearance of deep groove ball bearings

A-30
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temperature difference between the two rings can be
even greater. The amount of internal clearance is thus
further reduced by the differential expansion of the two
rings.

1~ 6l ~Do cece e ce e ce e e o)

where,
« - Amount of reduced clearance due to heat
differential, mm
: Bearing steel linear expansion coefficient
12,5 - 10%0C
: Inner/outer ring temperature differential, A
: Outer ring raceway diameter, mm

6r
Do

Outer ring raceway diameter, Do, values can be
approximated by using formula (5.4) or (5.5).

For ball bearings and self-aligning roller bearings,

Do 1 0.20(d ~ 4.0D) ce 0= e e o= ce e o)
For roller bearings (except self-aligning),

Do ! 0.25(d ~ 3.0D) ce 0= e e o= ce e of%6b)
where,

d : Bearing bore diameter, mm

D : Bearing outside diameter, mm

Unit m
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Table 5.3 Radial internal clearance of double row and duplex angular contact ball bearings

Notes: 1. The clearance group in the table is applied only to contact angles in the table below.
2. This table shows NTN standard clearances.
Table 5.4 Radial internal clearance of bearings for electric motor
Unit  m

1 Usually not to be indicated

2 For information concerning clearance other than applicable
clearance, please contact NTN Engineering.

Notes: 1. Suffix CM is added to bearing numbers. Ex. 6220CM
2. Cylindrical roller bearings are non-interchangeable clearance.

Table 5.5 Radial internal clearance of cylindrical roller bearings, needle roller bearings
(Interchangeable, cylindrical bore bearings)

Note: This table shows NTN standard clearances where "d ¥500mm".
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Table 5.6 Radial internal clearance of cylindrical roller bearings, needle roller bearings (non-interchangeable)

1 For bearings with normal clearance, only NA is added to bearing numbers. Ex. NU310NA

Table 5.7 Axial internal clearance of metric double row and duplex tapered roller bearings (except series 329X, 322C, 323C)

Notes: 1. This table applies to bearings contained in the catalog. For information concerning other bearings or bearings using US customary unit, please contact NTN Engineering.
2. The correlation of axial internal clearance ( &) and radial internal clearance ( ) is expressed as 6 = 0.667 ~ e~ 6.
e: Constant (see dimensions table)
3. Bearing series 329X, 330, 322C and 323Cdo not apply to the table.
4. This table shows NTN standard clearances.
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2 CI9NA, CONA and C1NA are applied only to precision bearings of Class 5 and higher.
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Table 5.8 Axial internal clearance of double row and duplex tapered roller bearings (inch series)
Table 5.8 (1) contact angle » 120

Unit m

1 Nominal bore diameter is the minimum size among the same series.
Note: This table shows NTN standard clearances.

Table 5.8 (2) 120%contactangle »15A Unit m

1 Nominal bore diameter is the minimum size among the same series.
Note: This table shows NTN standard clearances.

Table 5.8 (3) 150%contactangle »20 A Unit m

1 Nominal bore diameter is the minimum size among the same series.
Note: This table shows NTN standard clearances.
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Table 5.8 (4) 200G%contactangle  »30A Unit

m

1 Nominal bore diameter is the minimum size among the same series.
Note: This table shows NTN standard clearances.

Table 5.8 (5) 300%contact angle Unit m

1 Nominal bore diameter is the minimum size among the same series.
Note: This table shows NTN standard clearances.
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Table 5.9 Radial internal clearance of spherical roller bearings

Note: This table shows NTN standard clearances where "d ¥41,000mm".
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Unit m
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Table 6.3 Grease varieties and characteristics
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6.3.2 Base oil

Natural mineral oil or synthetic oils such as diester all,
silicone oil and fluorocarbon oil are used as grease base
oils.

Mainly, the properties of any grease are determined by
the properties of the base oil. Generally, greases with a
low viscosity base oil are best suited for low temperatures
and high speeds; while greases made from high viscosity
base oils are best suited for heavy loads.

6.3.3 Thickening agents

Thickening agents are compounded with base oils to
maintain the semi-solid state of the grease. Thickening
agents consist of two types of bases, metallic soaps and
non-soaps. Metallic soap thickeners include: lithium,
sodium, calcium, etc.

Non-soap base thickeners are divided into two groups;
inorganic (silica gel, bentonite, etc.) and organic (poly-
urea, fluorocarbon, etc.).

The various special characteristics of a grease, such as
limiting temperature range, mechanical stability, water
resistance, etc. depend largely on the type of thickening
agent used. For example, a sodium based grease is
generally poor in water resistance properties, while
greases with bentone, poly-urea and other non-metallic
soaps as the thickening agent are generally superior in
high temperature properties.

6.3.4 Additives

Various additives are added to greases to improve
various properties and efficiency. For example, there are
anti-oxidants, high-pressure additives (EP additives), rust
preventives, and anti-corrosives.

For bearings subject to heavy loads and/or shock loads,
a grease containing high-pressure additives should be
used. For comparatively high operating temperatures or
in applications where the grease cannot be replenished
for long periods, a grease with an oxidation stabilizer is
best to use.

6.3.5 Consistency
The consistency of a grease, i.e. the stiffness and
liquidity, is expressed by a numerical index.

The NLGI values for this index indicate the relative
softness of the grease; the larger the number, the stiffer
the grease. The consistency of a grease is determined
by the amount of thickening agent used and the viscosity
of the base oil. For the lubrication of rolling bearings,
greases with the NLGI consistency numbers of 1, 2, and
3 are used.

General relationships between consistency and
application of grease are shown in Table 6.4.
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Table 6.4 Consistency of grease

6.3.6 Mixing of greases

When greases of different kinds are mixed together, the
consistency of the greases will change (usually softer), the
operating temperature range will be lowered, and other
changes in characteristics will occur. As a general rule,
greases with different bases oil, and greases with different
thickener agents should never be mixed.

Also, greases of different brands should not be mixed
because of the different additives they contain.

However, if different greases must be mixed, at least
greases with the same base oil and thickening agent
should be selected. But even when greases of the same
base oil and thickening agent are mixed, the quality of the
grease may still change due to the difference in additives.

For this reason, changes in consistency and other qualities
should be checked before being applied.

6.3.7 Amount of grease

The amount of grease used in any given situation will
depend on many factors relating to the size and shape of
the housing, space limitations, bearing's rotating speed
and type of grease used.

As a general rule, housings and bearings should be
only filled from 30% to 60% of their capacities.

Table 6.5 Bearings space ratio K

1 Remove 160 series
2 Remove NU4 series
3 Remove N4 series
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Where speeds are high and temperature rises need to
be kept to a minimum, a reduced amount of grease
should be used. Excessive amount of grease cause
temperature rise which in turn causes the grease to
soften and may allow leakage. With excessive grease fills
oxidation and deterioration may cause lubricating
efficiency to be lowered.

6.4 Solid grease (for bearings with solid grease)

"Solid grease is a lubricant composed mainly of
lubricating grease and ultra-high polymer polyethylene.
Solid grease has the same viscosity as grease at normal
temperature, but by applying a special heat treatment
process, this special grease solidifies retaining a large
proportion of the lubricant within the bearing. The result of
this solidification is that the grease does not easily leak
from the bearing, even when the bearing is subjected to
strong vibrations or centrifugal force.

Bearings with solid grease are available in two types:
the spot-pack type in which solid grease is injected into
the retainer, and the full-pack type in which all empty
space around the rolling elements is filled with solid
grease.

Spot-pack solid grease is standard for deep groove ball
bearings, small diameter ball bearings, and bearing units.
Full-pack solid grease is standard for self-aligning ball
bearings, self-aligning roller bearings, and needle roller
bearings.

Primary advantages:

(1) Clean working environment with minimal grease

leakage

(2) Low bearing torque with spot-pack type solid grease
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Fig. 6.3 Deep groove ball bearing with spot-pack solid grease (Z shield)
(Standard for deep groove ball bearings)

Fig. 6.4 Self-aligning roller bearing with full-pack solid grease
(Standard for self-aligning roller bearings)
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6.5 Oil lubrication

Qil lubrication is suitable for applications that require
bearing-generated heat or heat applied to the bearing
from other sources be carried away from the bearing and

dissipated to the outside.Table 6.6 shows the main
methods of oil lubrication.

Table 6.6 Oil lubrication methods

plug *  ——
E!l?EﬁEFEI‘Iﬁ

1]

0

‘ J I LS
Oil exhaust plug — 4—4—4__

Mist Reservoir (level switch)
separator
Air oil line

— Oil
Air = =BAE =
j‘ Solenoid valve %:.a@

Air filter ~@ Timer
=7 \% — Air 7| Nozzle

Pressure switch

Oil supply plug

-— —
Oil exhaust Oil exhaust
plug plug
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6.5.1 Selection of lubricating oil

Under normal operating conditions, spindle oil , machine
oil, turbine oil , and other mineral oils are widely used for
the lubrication of rolling bearings. However, for
temperatures above 1500C or below -300C, synthetic oils
such as diester oil , silicone oil , and fluorocarbon oil are
used.

For lubricating oils, viscosity is one of the most
important properties and it determines an 0ilOs lubricating
efficiency. If viscosity is too low, formation of the oil film
will be insufficient, and damage will occur to the load
carrying surfaces of the bearing. If viscosity is too high,
viscous resistance will also be great and result in
temperature increases and friction loss. In general, for
higher speed applications a lower viscosity oil should be
used; for heavier load applications, a higher viscosity oil
should be used.

In regard to operating temperature and lubrication,
Table 6.7 lists the required oil viscosity for different types
of rolling bearings. Fig. 6.3 is an oil viscosityboperating
temperature comparison chart for the purpose of
selecting a lubrication oil with viscosity characteristics
appropriate to an application.

Table 6.8 lists the selection standards for lubricating oil
viscosity with reference to bearing operating conditions.

Table 6.7 Required lubricating oil viscosity for bearings

Table 6.8 Selection standards for lubricating oils (reference)

NTN

6.5.2 Oil quantity

In forced oil lubrication systems, the heat radiated away
by the housing and surrounding parts plus the heat
carried away by the lubricating oil is approximately equal
to the amount of heat generated by the bearing and other
sources.

For standard housing applications, the quantity of oll
required can be found by formula (6.2).

QlK~geeeeeeerenx®Bd
where,
Q: Quantity of oil for one bearing cm3/min.
K: Allowable oil temperature rise factor (Table 6.9)
g: Minimum oil quantity cm3/min. (Fig. 6.4)

Because the amount of heat radiated will vary
according to the type of housing, for actual operation it is
advisable that the quantity of oil calculated by formula
(6.2) be multiplied by a factor or 1.5 or 2.0. Then, the
amount of oil can be adjusted to correspond to actual
operating conditions.

ISO VG 320
ISO VG 150
ISO VG 68
ISO VG 46
ISO VG 32
ISO VG 22
ISO VG 15

N AWN R

Fig. 6.3 Relation between lubricating oil viscosity and
temperature

Notes: 1. Applied when lubrication method is either oil bath or circulating lubrication.
2. Please consult NTN Engineering in cases where operating conditions fall outside the range covered by this table.
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Table 6.9 Factor K

Furthermore, if it is assumed for calculation purposes
that no heat is radiated by the housing, and that all

bearing heat is removed by the oil, then the value in Fig.

6.3 for shaft diameter, d * 0, regardless of actual shaft
diameter.

d* 100 mm|
dn * 100- 1,800 18 - 104
From Fig. 6.4 g ! 180cm® min
Assume the bearing temperature is approximately
equal to the expelled oil temperature,
from Table 6.9, sinceK * 1
Q! 1. 1801 180cm?/ min

NTN

6.5.3 Relubrication intervals

The intervals at which lubricating oil should be changed
varies depending upon operating conditions, oil quantity,
and type of oil used. In general, for oil bath lubrication
where the operating temperature is 500Cor less, oll
should be replaced once a year. When the operating
temperature is between 800CPH 1000C oil should be
replaced at least every three months. For important
equipment, it is advisable that lubricating efficiency and
oil purity deterioration be checked regularly to determine
when oil replacement is necessary.

Fig. 6.4 Oil quantity guidelines
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Deep Groove Ball Bearings

1. Structure and Characteristics

A widely used bearing, the deep groove ball bearing takes
its name from the track formed on both the inner and outer
rings of the bearing. The bearings can sustain radial and
axial loads and the resultant forces of these loads and they
are suitable for high speed operation.

The dimensional table below represents the various cage
models and special shapes. Drawing A is the pressed cage;

NTN

drawing B shows the machined cage; drawings C through
F show the position and shape of the notch on the inner ring;
and drawing G shows a bearing with the key groove on the
inner ring. Pressed cages are generally used, though
machined cages are used for larger sized bearings, or
bearings for high speed rotation.

O

g o oo
g O o0 Qg

(| IC))

()

Deep groove ball bearings drawing

2. Dimensional Accuracy/Rotation Accuracy
Refer to Table 3.3 (Page A-12)

3. Recommended Fitting

Refer to Table 4.2 (Page A-24)

4. Bearing Internal Clearance
Refer to Table 5.2 (Page A-30)

B-5

5. Permissible slant angle
0.0006-0.003 radian

6. General Operating Cautions

Slippage between the balls and raceways may occur
when bearings are operated under small loads (about Fr %2
0.01Cor) and may cause smearing. This is most apparent
when using large size deep groove ball bearings due to the
large cage mass. Please consult NTN Engineering for further
details.






ODeep Groove Ball Bearings
P J NTN

Equivalent bearing load
dynamic
~— B — Pr1 XFr” YFa

static
Por1 0.6Fr " 0.5Fa
When Por » Fr use Port Fr

@ 140 ™180mm

250 42 3 166 150 17,000 15,300 A 153 237 2.5 7.57
300 62 4 253 246 25,800 25,100 A 156 284 3 185
220 38 2.5 126 115 12,800 11,800 - B 157 208 2 5.07
190 20 11 47.5 55 4,850 5,600 A 156.5 1835 1 1.16
210 28 2 85 90.5 8,650 9,200 A 159 201 2 2.47
225 24 11 96.5 101 9,850 10,300 A 156.5 2185 1 3.07
225 35 2.1 126 126 12,800 12,800 A 161 214 2 4.08
230 35 2.5 120 118 12,300 12,100 C 162 218 2 5.18
230 35 2.5 120 118 12,300 12,100 G 162 218 2 5.18
270 45 3 176 168 18,000 17,100 A 163 257 2.5 9.41
320 65 4 274 284 28,000 28,900 A 166 304 3 22
200 20 11 48.5 57 4,950 5,800 A 166.5 1935 1 1.23
220 28 2 87 96 8,850 9,800 A 169 211 2 2.61
229.5 33 25 108 111 11,000 11,300 B 172 218 2 4.35
2295 36 2.5 120 119 12,200 12,100 B 172 218 2 4.75
230 33 2.5 108 111 11,000 11,300 B 172 218 2 4.39
240 25 15 99 108 10,100 11,000 A 168 232 15 3.64
240 38 2.1 143 144 14,500 14,700 A 171 229 2 5.05
290 48 3 185 186 18,900 19,000 A 173 277 25 117
340 68 4 278 286 28,300 29,200 A 176 324 3 26
215 22 11 60 70.5 6,100 7,200 A 176.5 2085 1 1.63
230 28 2 86 95.5 8,750 9,750 A 179 221 2 2.74
260 28 15 119 128 12,100 13,100 A 178 252 15 4.93
260 42 2.1 168 172 17,200 17,600 A 181 249 2 6.76
310 52 4 212 223 21,700 22,800 A 186 294 3 14.5
360 72 4 325 355 33,500 36,000 A 186 344 3 30.7
225 22 11 60.5 73 6,200 7,450 B 186.5 2185 1 2.03
250 33 2 110 119 11,200 12,200 B 189 241 2 4.76
265 33 2.5 113 127 11,500 13,000 B 192 253 2 6.08
280 31 2 117 134 11,900 13,600 A 189 271 2 6.49
280 46 2.1 189 199 19,300 20,300 A 191 269 2 8.8
320 52 4 227 241 23,200 24,600 A 196 304 3 151
380 75 4 355 405 36,000 41,500 A 196 364 3 35.6

1 Drawing details are shown in Page B-5.
2 Smallest allowable dimension for chamfer dimension r.
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ODeep Groove Ball Bearings
P J NTN

Equivalent bearing load
dynamic

74« B»‘r - Prl XFr’” YFa
e =
T LT
e |

1.

EE—

e

static
Por1 0.6Fr " 0.5Fa
When Por » Fr use Port Fr

@ 190 "260mm

240 24 15 73 88 7450 9,000 B 198 232 15 262
260 33 2 113 127 11,500 13,000 B 199 251 2 4.98
2695 33 25 117 134 11,900 13,600 G 202 258 2 5.87
290 31 2 134 156 13,700 15,900 A 199 281 2 6.77
290 46 21 197 215 20,100 21,900 A 201 279 2 9.18
340 55 4 255 281 26,000 28,700 A 206 324 3 182
400 78 5 355 415 36,000 42,500 A 210 380 4 41
270 35 25 130 147 13,300 15,000 - B 207 258 2 5.94
250 24 15 74 915 7,550 9,300 B 208 242 15 273
280 38 21 157 168 16,000 17,100 B 211 269 2 7.1
310 34 2 142 160 14,400 16,300 A 209 301 2 8.68
310 51 21 218 243 22,200 24,800 A 211 209 2 119
360 58 4 269 310 27,400 31,500 A 216 344 3 216
420 80 5 410 500 42,000 51,000 A 220 400 4 463
270 24 15 765 98 7,800 10,000 B 228 262 15 3
300 38 21 160 180 16,400 18,400 B 231 289 2 7.69
3095 38 25 176 202 18,000 20,600 B 232 208 2 8.77
3195 46 25 193 220 19,700 22,400 B 232 308 2 12
340 37 21 181 216 18,500 22,000 A 231 329 2 113
340 56 3 241 280 24,600 29,400 A 233 327 25 157
400 65 4 297 365 30,500 37,000 A 236 384 3 302
460 88 5 410 520 42,000 53,000 A 240 440 4 608
3295 40 25 191 227 19,500 23,100 B 242 318 2 108
3395 45 3 224 266 22,800 27,200 G 244 326 25 137
300 28 2 85 112 8,650 11,400 B 249 201 2 4.6
320 38 21 170 203 17,300 20,700 B 251 309 2 8.28
360 37 21 178 217 18,200 22,100 A 251 349 2 121
360 56 3 249 310 25400 32,000 A 253 347 25 16.8
440 72 4 360 470 36,500 48,000 B 258 422 3 517
500 95 5 440 590 45,000 60,000 B 262 478 4 936
3495 46 25 214 262 21,800 26,700 - B 262 338 2 134
320 28 2 87 120 8,900 12,200 - B 269 311 2 5

1 Drawing details are shown in Page B-5.
2 Smallest allowable dimension for chamfer dimension r.

B-8



ODeep Groove Ball Bearings
P J NTN

Equivalent bearing load
dynamic

74[* B *‘r - Pri XFr” YFa

'@ g

T LT
|

O h

static
Por1 0.6Fr " 0.5Fa
When Por » Fr use Port Fr

@ 260 "340mm

360 46 2.1 222 280 22,600 28,500 B 271 349 2 13.9
3795 56 4 253 320 25,800 32,500 G 278 362 3 20.8
400 44 3 227 299 23,200 30,500 A 273 387 25 185
400 65 4 291 375 29,700 38,500 A 276 384 3 25
480 80 5 400 540 41,000 55,000 B 282 458 4 65.7
540 102 6 505 710 51,500 72,500 B 288 512 5 116
350 33 2 137 177 13,900 18,100 B 289 341 2 7.4
360 38 2.5 147 191 14,900 19,500 B 292 348 2 9.47
380 46 2.1 227 299 23,200 30,500 B 201 369 2 14.8
420 44 3 232 315 23,700 32,500 B 293 407 25 23
420 65 4 325 420 33,000 43,000 B 296 404 3 31
500 80 5 440 600 44,500 61,000 B 302 478 4 70.9
580 108 6 530 760 54,000 77,500 B 308 552 5 142
- 419.5 60 5 277 375 28,300 38,500 - G 312 398 4 26.8
380 38 2.1 162 210 16,500 21,500 B 311 369 2 10.5
420 56 3 276 375 28,200 38,500 B 313 407 25 235
460 50 4 292 410 29,800 42,000 B 316 444 3 325
460 74 4 355 480 36,000 49,000 B 316 444 3 43.8
540 85 5 465 670 47,500 68,500 B 322 518 4 88.9
429.5 60 4 275 380 28,000 38,500 B 328 412 3 25.8
450 50 4 286 420 29,200 42,500 B 328 432 3 25.9
400 38 2.1 168 228 17,200 23,200 B 331 389 2 10.9
440 56 3 285 405 29,000 41,000 B 333 427 25 248
4495 56 3 276 395 28,200 40,500 B 334 436 25 276
470 70 4 330 475 34,000 48,500 B 338 452 3 40.4
480 50 4 300 440 30,500 45,000 B 336 464 3 34.2
480 74 4 370 530 38,000 54,000 B 336 464 3 46.1
580 92 5 530 805 54,500 82,500 B 342 558 4 110
420 38 2.1 170 236 17,400 24,000 2 351 409 2 11.5
460 56 3 293 430 29,800 44,000 B 353 447 25 26.2
489.5 60 5 290 435 29,600 44,000 B 362 468 4 36.2
520 57 4 340 515 35,000 52,500 B 356 504 3 47.1
520 82 5 420 610 42,500 62,500 B 360 500 4 61.8

1 Drawing details are shown in Page B-5.
2 Smallest allowable dimension for chamfer dimension r.
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P J NTN

Equivalent bearing load
dynamic

74« B»‘r - Prl XFr’ YFa
e =
T LT
e |

1.

EE—

e

static
Por1 0.6Fr " 0.5Fa
When Por » Fr use Port Fr

@340 ™180mm

620 92 6 530 820 54,000 83,500 - B 368 592 5 129
4699 57.15 5 233 340 23,800 34,500 - B 3775 448 4 263
440 38 2.1 187 258 19,100 26,300 B 371 429 2 123
480 56 3 300 455 30,500 46,500 B 373 467 25 275
509.5 70 5 340 515 34,500 52,500 B 382 488 4 45
540 57 4 350 550 36,000 56,000 B 376 524 3 493
540 82 5 440 670 44,500 68,000 B 380 520 4 647
650 95 6 555 905 57,000 92,000 B 388 622 5 145
480 46 2.1 231 340 23,600 34,500 B 391 469 2 197
520 65 4 325 510 33,000 52,000 B 396 504 3 398
560 57 4 360 500 37,000 60,000 B 398 542 3 501
560 82 5 455 725 46,500 74,000 B 400 540 4 675
500 46 2.1 226 340 23,100 34,500 B 411 489 2 206
540 65 4 335 535 34,000 54,500 B 416 524 3 416
600 63 5 370 620 38,000 63,000 B 422 578 4 658
600 90 5 510 825 52,000 84,000 B 420 580 4 87.6
720 130 6 610 1,080 62,000 110,000 D 428 692 5 226
520 46 2.1 260 405 26,500 41,500 B 431 509 2 216
560 65 4 340 560 35,000 57,000 B 436 544 3 43.4
620 90 5 530 895 54,000 91,000 B 440 600 4 911
540 46 2.1 264 420 26,900 43,000 B 451 529 2 225
599 80 4 425 720 43,000 73,500 B 458 581 3 64
600 74 4 365 615 37,500 63,000 B 456 584 3 60
650 94 6 525 900 53,500 92,000 B 468 622 5 104
629 80 4 435 770 44,500 78,500 - F 468 611 3 76
580 56 3 315 515 32,000 52,500 B 473 567 25 348
620 74 4 375 645 38,500 66,000 B 476 604 3 622
680 100 6 605 1,080 62,000 110,000 B 488 652 5 122
600 56 3 320 540 32,500 55,000 - B 493 587 25 36.2
650 78 5 430 770 44,000 78,500 B 500 630 4 73

1 Drawing details are shown in Page B-5.
2 Smallest allowable dimension for chamfer dimension r.
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ODeep Groove Ball Bearings
P J NTN

Equivalent bearing load
dynamic

Pr1 XFr” YFa

static
Por1 0.6Fr " 0.5Fa
When Por » Fr use Port Fr

@ 480 "710mm

1 Drawing details are shown in Page B-5.

2 Smallest allowable dimension for chamfer dimension r.
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- 700 100 6 605 1,090 61,500 111,000 - B 508 672 5 126
620 56 3 325 560 33,500 57,000 B 513 607 25 375
670 78 5 445 805 45500 82,500 B 520 650 4 755
689 100 5 545 980 55,500 100,000 B 522 667 4 103
720 100 6 630 1,170 64,000 120,000 B 528 692 5 130
- 719 100 5 560 1,050 57,000 107,000 - B 542 697 4 118
650 56 3 330 580 34,000 59,500 B 543 637 25 395
710 82 5 455 845 46,500 86,000 B 552 688 4  89.1
780 112 6 645 1,270 66,000 129,000 B 558 752 5 178
680 56 3 335 600 34,000 61,500 B 573 667 25 415
750 85 5 525 1,020 53,500 104,000 B 582 728 4 103
820 115 6 705 1,410 72,000 143,000 B 588 792 5 200
- 790 115 6 705 1,400 72,000 143,000 - B 598 762 5 166
730 60 3 375 705 38,500 72,000 B 613 717 25 517
800 90 5 500 1,200 60,500 122,000 B 622 778 4 122
870 118 6 725 1,510 74,000 154,000 B 628 842 5 228
- 869 120 5 725 1,510 74,000 154,000 - E 632 847 4 223
710 69 4 210 395 21,400 40,000 B 648 692 3 36
780 69 4 420 820 43,000 84,000 B 648 762 3 716
850 100 6 680 1,450 69,500 148,000 B 658 822 5 158
920 128 75 840 1,770 85,500 181,000 B 666 884 6 280
- 919 118 6 840 1,780 85,500 181,000 - B 678 891 5 246
820 69 4 425 850 43,000 86,500 B 688 802 3 751
900 103 6 700 1,530 71,000 156,000 B 698 872 5 181
980 136 75 975 2,120 99,500 216,000 B 706 944 6 336
870 74 4 440 910 44,500 92,500 B 728 852 3 911
950 106 6 715 1,600 72,500 163,000 B 738 922 5 205
1,030 140 75 1,020 2,310 104,000 235,000 B 746 994 6 379



ODeep Groove Ball Bearings
P J NTN

Equivalent bearing load
dynamic
Prt XFr” YFa

static
Por® 0.6Fr " 0.5Fa
When Por » Fr use Port Fr

o @ 750 ™1.320mm

920 78 5 485 1,040 49,500 106,000 B 772 898 4 107
1,000 112 6 725 1,670 74,000 171,000 B 778 972 5 238
1,070 140 7.5 925 2,210 94,500 225,000 C 765 1,055 6 403
1,090 150 75 1,050 2,500 107,000 255,000 B 765 1,075 6 457
980 82 5 485 1,070 49,500 110,000 B 822 958 4 127
1,060 115 6 800 1,900 81,500 194,000 B 828 1,032 5 270
1,150 155 75 1,090 2,690 111,000 274,000 B 83 1,114 6 515
1,160 160 75 1,020 2,540 104,000 259,000 - C 85 1,124 6 524
1,030 82 5 500 1,140 51,000 116,000 B 872 1,008 4 135
1,120 118 6 900 2,240 92,000 228,000 B 878 1,092 5 305
1,220 165 75 1,120 2,880 114,000 294,000 B 88 1,184 6 615
1,090 85 5 610 1,450 62,500 148,000 B 922 1,068 4 156
1,180 122 6 920 2,340 93,500 238,000 B 928 1,152 5 346
1,280 170 75 1,150 3,100 117,000 315,000 B 936 1244 6 685
1,150 90 5 630 1,550 64,500 158,000 B 972 1,128 4 184
1,250 132 7.5 935 2,430 95000 248,000 B 98 1214 6 424
1,360 180 75 1,130 3,050 116,000 310,000 B 98 1,324 6 855
1,220 100 6 710 1,790 72,000 183,000 B 1,028 1,192 5 237
1,320 140 75 1,010 2,700 103,000 275,000 B 1,036 1,284 6 506
1,420 185 75 1,160 3,200 119,000 330,000 B 1,036 1,384 6 945
1,280 100 6 730 1,910 74,500 195,000 B 1,088 1,252 5 250
1,400 150 75 1,200 3,400 122,000 345,000 B 1,09 1,364 6 610
1,500 195 95 1,190 3,350 121,000 345,000 B 1,104 1,456 8 1,126
1,360 106 6 885 2,410 90,500 246,000 B 1,148 1,332 5 307
1,460 150 75 1,230 3,550 125,000 360,000 B 1,156 1,424 6 640
1,580 200 95 1,170 3,350 120,000 340,000 B 1,164 1,536 8 1,258
1,420 106 6 920 2,580 94,000 264,000 B 1,208 1,392 5 322
1,540 160 75 1,250 3,700 127,000 375,000 B 1,216 1,504 6 762
1,500 112 6 925 2,670 94,500 272,000 - B 1,278 1472 5 376
1,600 122 6 1,100 3,300 112,000 335,000 - B 1,348 1572 5 495

1 Drawing details are shown in Page B-5.

2 Smallest allowable dimension for chamfer dimension r.
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Angular Contact Ball Bearings

1. Structure and Characteristics

1. 1 Single row angular contact ball bearings /
duplex angular contact ball bearings

A line connecting the contact points of both the ball and
inner ring and ball and outer ring forms an angle to a line
drawn radially: that angle is called the contact angle.

An angular contact ball bearing, while designed for radial
loads, can accommodate single direction axial loads. Under
radial loads and the resulting axial force component, the
bearings are generally used in a duplex arrangement. More
information on types and characteristics of duplexed angular

Table 1 Duplex angular contact ball bearings

NTN

contact ball bearings is shown in Table 1.

Cage types and special features of single and multibrow
angular contact ball bearings are show in Fig.1. Drawings A
through F feature the inner ring guide cage. Drawings B
and C illustrate cages with lubrication ports. Drawings D
and E feature a rolling element guide cage: E also shows
the cage with a lubrication port. Note that the inner ring
width in drawing F is larger than that of the outer ring.

Notes: 1. Since the bearings are manufactured in a set to adjust for the internal clearance or pre-loading, parts with same serial number must be

yyyy used for assembly .

2. Combination of more than 3 bearings may occur. Please consult NTN Engineering for details.

010 ONS0:

0

I

)

olme

A )
S||'e
cNe
el
el

Fig.1 Single row/duplex angular contact ball bearings
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Angular Contact Ball Bearings

1. 2 Double row angular contact ball bearings

Two single row angular contact ball bearings when
duplexed back-to-back (DB) so that the inner ring forms one
piece are used to create double row angular contact ball
bearings. Alternatively, the bearings may be duplexed face-
to-face (DF) with the outer ring as one piece.

These bearings support radial and axial loads in either
direction: back-to-back duplexed bearings also support
moment loads.

NTN

The cage type and special shape of the double row
angular contact ball bearings are shown in Fig.2 with the list
of drawing numbers in the dimensions table.

The drawings A and B are the front-to-front duplex
arrangement; drawing 2 is a bearing with a lubricating port;
drawings from C to G show the back-to-back duplex
arrangement and the different position of the lubricating
ports whether or not there are lubricating grooves. Drawing
C shows the inner ring width larger than that of outer ring.

A B C

Fig.2 Double row angular contact ball bearings drawing

2. Dimensional Accuracy/Rotation Accuracy

Refer to Table 3.3 (Page A-12)
Single row/Duplex angular contact ball bearings
Double row angular contact ball bearings

3. Recommended Fitting

Refer to Table 4.2 (Page A-24)
Single row/Duplex angular contact ball bearings
Double row angular contact ball bearings

4. Bearing Internal Clearance

Refer to Table 5.3 (Page A-31)
Duplex angular contact ball bearings
Double row angular contact ball bearings

B-16

5. Cautions for Operation

When the bearing loads are small(about Fr %2 0.02Cor) or
the ratio between the axial and radial loads of the duplex
bearing exceeds the value "e", slippage may occur between
the balls and the raceways. This slippage may cause
smearing. Particularly with large size angular contact ball
bearings, this tendency is significant since the ball and cage
mass is large. Please consult with NTN Engineering for
further details.



C tact Ball Beari
OAngular Contact Ball Bearings NTN
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OAngular Contact Ball Bearings  Single Duplex
g g g P NTN

Equivalent bearing load
dynamic
Pri XFr” YFa

static
Por? XoFr” YoFa

-~

=
(=
N

For single, When Por » Fr use Port Fr

34.0 50.5 3,500 5,150 DB DF 78 52 1055 1195 1 0.6
78.0 105 7,950 10,700 DB DF 109 69 107 133 1 0.6
111 141 11,300 14,400 DB DF 120 72 1085 1415 15 1
76.5 127 10,100 13,000 DB DF 129 81 1085 1415 15 1
233 251 23,800 25,600 DB DF 149 81 112 168 2 1
212 229 21,600 23,300 DB DF 186 118 112 168 2 1
335 385 34,500 39,500 DB DF 185 91 114 201 25 1
310 355 31,500 36,000 DB DF 226 132 114 201 25 1
35.0 53.0 3,600 5,400 DB DF 81 55 1105 1245 1 0.6
79.0 109 8,050 11,100 DB DF 112 72 112 138 1 0.6
130 163 13,300 16,700 DB DF 129 77 115 150 2 1
116 147 11,900 15,000 DB DF 137 85 115 150 2 1
254 283 25,900 28,900 DB DF 157 85 117 178 2 1
231 258 23,500 26,300 DB DF 196 124 117 178 2 1
355 420 36,500 43,000 DB DF 193 95 119 211 25 1
330 385 33,500 39,500 DB DF 236 138 119 211 25 1
50.5 76.0 5,150 7,750 DB DF 88 56 1155 1345 1 0.6
80.0 112 8,150 11,400 DB DF 115 75 117 143 1 0.6
149 186 15,200 18,900 DB DF 137 81 120 160 2 1
134 167 13,600 17,100 DB DF 1455 89.5 120 160 2 1
276 315 28,100 32,500 DB DF 166 90 122 188 2 1
250 289 25,500 29,400 DB DF 206 130 122 188 2 1
400 490 41,000 50,000 DB DF 202 102 124 226 25 1
365 455 37,500 46,000 DB DF 248 148 124 226 25 1
515 79.5 5,250 8,100 DB DF 94 62 1255 1445 1 0.6
99.0 139 10,100 14,200 DB DF 126 82 127 158 1 0.6
152 197 15,500 20,100 DB DF 143 87 130 170 2 1
136 178 13,900 18,100 DB DF 154 98 130 170 2 1
269 325 27,400 33,000 DB DF 221 141 132 203 2 1
297 355 30,500 36,000 DB DF 177 97 132 203 2 1
400 505 41,000 51,500 DB DF 220 110 134 246 25 1
365 460 37,500 47,000 DB DF 269 159 134 246 25 1
68.5 106 6,950 10,800 DB DF 103 67 137 158 1 0.6
121 175 12,400 17,800 DB DF 137 89 1385 1715 15 1
191 251 19,400 25,600 DB DF 128.5 62.5 142 1875 2 1
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OAngular Contact Ball Bearings  Single Duplex
g g g P NTN

—B— P 2B— 2B— C— 2C
r

IO G o N0 B0 O

~—B— 2B —

.. 0.0 o DEY

—a a h—a —a— a
single back-to-back face-to-face single back-to-back
arrangement arrangement arrangement
(DB) (DF) (DB)

@ 130 ™60mm

S

200 33 i 2 1 30 117 125 12,000 12,800 A 64 3.73
200 33 M 2 1 40 105 113 10,700 11,500 A 86 3.78
205 24 M 25 1 30 75.0 90.0 7,650 9,150 A 60.5 2.98
230 40 M 3 11 30 196 198 20,000 20,200 A 72 7.15
230 40 i 3 11 40 177 180 18,100 18,300 A 95.5 7.15
280 58 M 4 15 30 273 293 27,900 29,800 A 88 17.6
280 58 M 4 15 40 250 268 25,500 27,400 A 115 17.6
175 18 M 11 06 30 43.0 55.5 4,350 5,650 A 54.5 0.97
190 24 M 15 1 30 75.5 90.0 7,700 9,150 A 59.5 1.94
210 33 M 2 1 30 120 133 12,200 13,500 A 67 3.96
210 33 M 2 1 40 107 119 10,900 12,100 A 90 4.01
250 42 M 3 11 30 203 215 20,700 21,900 A 77.5 8.78
250 42 M 3 11 40 183 195 18,700 19,900 A 103 8.78
300 62 M 4 15 30 300 335 30,500 34,500 A 945 215
300 62 M 4 15 40 275 310 28,100 31,500 A 123 215
220 38 M 25 15 30 148 158 15,100 16,100 A 71.7 5.15
190 20 M 11 0.6 30 54.5 70.5 5,550 7,200 A 59 1.35
210 28 M 2 1 30 97.5 117 9,900 11,900 A 66 2.96
225 35 i 21 11 30 137 154 14,000 15,700 A 715 4.82
225 35 M 21 11 40 122 138 12,500 14,000 A 96 4.88
270 45 M 3 11 30 232 259 23,700 26,400 A 83 11
270 45 M 3 11 40 210 235 21,400 24,000 A 111 11
320 65 M 4 15 30 330 380 33,500 39,000 A 100 251
320 65 M 4 15 40 300 350 30,500 36,000 A 131 251
200 20 M 11 06 30 55.5 74.0 5,650 7,550 A 62 1.42
215 28 25 25 11 40 75.5 93.0 7,700 9,450 F 91 2.74
220 28 M 2 1 30 98.5 121 10,000 12,300 A 69 3.13
2295 33 M 25 1 40 111 128 11,300 13,100 A 98.5 4.52
2295 33 M 25 1 40 111 128 11,300 13,100 C 98.5 4.52
230 33 M 25 1 30 124 147 12,600 15,000 A 73 4.15
240 38 M 21 11 30 155 176 15,800 18,000 A 77 5.96
240 38 M 21 11 40 139 158 14,100 16,100 A 103 5.98
290 48 M 3 11 30 263 305 26,800 31,500 A 89 13.7
290 48 M 3 11 40 238 279 24,200 28,400 A 118 13.7
340 68 M 4 15 30 345 420 35,500 43,000 A 106 29.8

1 Drawing details are shown in Page B-15.
2 Smallest allowable dimension for chamfer dimensionr or r..
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OAngular Contact Ball Bearings  Single Duplex
g g g P NTN

Equivalent bearing load
dynamic
Pri XFr” YFa

Ia la
la [ ) ‘ la : ;
da Da Q da
< static
Por® XoFr” YoFa

.. Sy I

Db

<

For single, When Por » Fr use Port Fr

191 251 19,400 25,600 DB DF 161 95 140 190 2 1
171 226 17,400 23,100 DB DF 1715 1055 140 190 2 1
122 180 12,500 18,300 DB DF 120.5 725 142 193 2 1
320 395 32,500 40,500 DB DF 184 104 144 216 25 1
288 360 29,400 36,500 DB DF 231 151 144 216 25 1
445 585 45,500 59,500 DB DF 234 118 148 262 3 15
405 535 41,500 54,500 DB DF 288 172 148 262 3 15
69.5 111 7,100 11,300 DB DF 109 73 147 168 1 0.6
123 180 12,500 18,300 DB DF 143 95 1485 1815 15 1
194 265 19,800 27,000 DB DF 167 101 150 200 2 1
174 237 17,700 24,200 DB DF 180 114 150 200 2 1
330 430 33,500 44,000 DB DF 197 113 154 236 25 1
297 390 30,500 40,000 DB DF 248 164 154 236 25 1
490 670 50,000 68,500 DB DF 251 127 158 282 3 15
445 615 45,500 63,000 DB DF 308 184 158 282 3 15
241 315 24,500 32,000 DB DF 1435 67.5 157 208 2 15
88.5 141 9,000 14,400 DB DF 118 78 157 183 1 0.6
158 234 16,100 23,900 DB DF 160 104 160 200 2 1
222 305 22,700 31,500 DB DF 178 108 162 213 2 1
199 275 20,300 28,100 DB DF 1925 1225 162 213 2 1
375 515 38,500 53,000 DB DF 211 121 164 256 25 1
340 470 34,500 48,000 DB DF 267 177 164 256 25 1
535 765 54,500 78,000 DB DF 265 135 168 302 3 15
490 700 50,000 71,500 DB DF 327 197 168 302 3 15
90.5 148 9,200 15,100 DB DF 124 84 167 193 1 0.6
123 186 12,500 18,900 DB sl 1825 1325 172 203 2 1
160 241 16,300 24,600 DB DF 166 110 170 210 2 1
180 256 18,300 26,100 DB DF 196.5 1305 172 2175 2 1
180 256 18,300 26,100 M DF 196.5 1305 172 2175 2 1
201 293 20,500 29,900 DB DF 1455 795 172 218 2 1
252 355 25,700 36,000 DB DF 192 116 172 228 2 1
225 315 23 000 32,500 DB DF 206 130 172 228 2 1
425 615 43,500 62,500 DB DF 226 130 174 276 25 1
385 555 39,500 57,000 DB DF 284 188 174 276 25 1
565 845 57,500 86,000 DB DF 280 144 178 322 3 15
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OAngular Contact Ball Bearings  Single Duplex
g g g P NTN
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—a a k—a— —a— a
single back-to-back face-to-face single back-to-back
arrangement arrangement arrangement
(DB) (DF) (DB)

@ 160 ™195mm

S

- 340 68 un 4 15 40 315 385 32,000 39,500 - 139  29.8
215 22 g 11 06 30 68.5 90.5 6,950 9,250 A 665 1.88
230 28 p 2 1 30 102 129 10,400 13,100 A 715  3.29
260 42 g 21 11 30 186 214 18,900 21,900 A 83 7.96
260 42 g 21 11 40 166 193 17,000 19,700 A 1115 8.02
310 52 p 4 15 30 295 360 30,000 36,500 A 955 17
310 52 p 4 1.5 40 266 325 27,200 33,000 A 127 17
360 72 p 4 1.5 30 390 485 39,500 49,500 A 113 353
360 72 p 4 15 40 355 445 36,000 45,500 A 147 353
225 22 g 11 06 30 70.0 95.0 7,100 9,700 A 695 1.98
250 33 g2 1 30 131 163 13,400 16,600 A 785  4.87
2505 33 g 25 1 40 138 166 14,100 16,900 B 109 5.7
2505 33 g 25 1 30 178 211 18,200 21,500 cC 80 5.8
2505 33 g 25 1 30 178 211 18,200 21,500 B 80 5.75
2505 33 g 25 1 30 155 190 15,800 19,400 cC 80 5.65
280 46 u 21 1.1 30 219 266 22,300 27,100 A 895 104
280 46 g 21 11 40 196 240 20,000 24,400 A 1195 105
320 52 p 4 15 30 305 385 31,000 39,000 A 98 177
320 52 p 4 1.5 40 276 350 28,100 35,500 A 131 177
380 75 p 4 1.5 30 410 535 41,500 54,500 A 118 409
380 75 p 4 15 40 375 490 38,000 50,000 A 155  40.9
240 24 g 15 1 30 85.0 116 8,650 11,800 A 74 2.55
255 33 29 25 15 40 108 138 11,000 14,100 F 108 4.16
2595 33 g 2 1 30 133 169 13,500 17,200 C 815 51
260 33 p 2 1 30 133 169 13,500 17,200 A 815 51
2695 33 g 25 15 30 132 168 13,500 17,100 A 83 5.95
2605 33 g 25 25 40 134 166 13,600 16,900 B 113 6.05
200 46 g 21 11 30 224 280 22,800 28,600 A 925 108
200 46 p 21 11 40 201 253 20,400 25,800 A 124 109
340 55 p 4 15 30 305 390 31,000 39,500 A 104 213
340 55 p 4 15 40 273 355 27,800 36,000 A 139 213
400 78 u 5 2 30 430 585 44,000 59,500 A 124 47
400 78 u 5 2 40 390 535 40,000 54,500 A 163 47

. 270 35 g 25 15 30 153 196 15,600 20,000 - C 845 62

1 Drawing details are shown in Page B-15.
2 Smallest allowable dimension for chamfer dimensionr or r..
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OAngular Contact Ball Bearings  Single Duplex
g g g P NTN

Equivalent bearing load
dynamic
Pri XFr” YFa

la la

?L . g‘ Wa
- @@_\ = s

For single, When Por » Fr use Port Fr

515 770 52,500 79,000 DB DF 346 210 178 322 3 15
111 181 11,300 18,500 DB DF 133 89 177 208 1 0.6
165 257 16,900 26,200 DB DF 171 115 180 220 2 1
300 430 31,000 43,500 DB DF 208 124 182 248 2 1
270 385 27,600 39,500 DB DF 2225 1385 182 248 2 1
480 715 49,000 73,000 DB DF 243 139 188 292 3 15
435 650 44,000 66,500 DB DF 306 202 188 292 3 15
630 970 64,500 99,000 DB DF 298 154 188 342 3 15
575 890 59,000 90,500 DB DF 366 222 188 342 3 15
113 190 11,600 19,400 DB DF 139 95 187 218 1 0.6
213 325 21,700 33,500 DB DF 190 124 190 240 2 1
224 330 22,800 34,000 DB M 2175 1515 192 2475 2 1
290 420 29,600 43,000 M DF 160 94 192 2475 2 1
290 420 29,600 43,000 DB DF 160 80 192 2475 2 1
251 380 25,600 38,500 M DF 160 94 192 2475 2 1
355 530 36,500 54,000 DB DF 225 133 192 268 2 1
320 480 32,500 49,000 DB DF 239 147 192 268 2 1
495 770 50,500 78,500 DB DF 248 144 198 302 3 15
450 700 45,500 71,000 DB DF 314 210 198 302 3 15
665 1,070 68,000 109,000 DB DF 311 161 198 362 3 15
605 975 62,000 99,500 DB DF 385 235 198 362 3 15
138 232 14,100 23,700 DB DF 148 100 1985 2315 15 1
175 276 17,800 28,200 DB Il 2155 1575 202 243 2 15
216 335 22,000 34,500 M DF 163 97 200 2495 2 1
216 335 22,000 34,500 DB DF 196 130 200 250 2 1
215 335 21,900 34,500 DB DF 166 83 202 2575 2 15
217 330 22,100 34,000 DB sl 226 160 202 2575 2 2
365 560 37,000 57,000 DB DF 231 139 202 278 2 1
325 505 33,000 51,500 DB DF 2475 1555 202 278 2 1
495 780 50,000 79,500 DB DF 263 153 208 322 3 15
445 705 45,000 72,000 DB DF 333 223 208 322 3 15
695 1,170 71,000 119,000 DB DF 326 170 212 378 4 2
635 1,070 64,500 109,000 DB DF 404 248 212 378 4 2

249 390 25,400 40,000 sl DF 169 99 207 258

[N
=
al
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OAngular Contact Ball Bearings  Single Duplex
g g g P NTN

t— B - — 2B — 2B— C— 2C
r

IO G Oy oo N0 B0 O

| CENi=CINgREINE

O.NNNC G NN 0. ONNNRO O.NESG:

la

—a a h—a — —a— a
single back-to-back face-to-face single back-to-back
arrangement arrangement arrangement
(DB) (DF) (DB)

@ 200 ™250mm

250 24 i 15 1 30 87.0 122 8,850 12,400 A 77 2.68
279.5 38 M 25 15 40 165 202 16,800 20,600 A 1195 7.15
280 38 M 21 11 30 185 231 18,900 23,600 A 88.5 7.15
2895 38 M 25 15 40 188 238 19,200 24,200 c 122 8.25
310 51 i 21 11 30 252 325 25,700 33,000 A 99 14
310 51 M 21 11 40 226 293 23,000 29,900 A 1325 141
360 58 M 4 15 30 335 450 34,500 46,000 A 110 25.3
360 58 M 4 15 40 305 410 31,000 41,500 A 146 253
420 80 M 5 2 30 450 605 46,000 62,000 A 130 53.1
420 80 M 5 2 40 410 555 42,000 56,500 A 170 53.1
- 330.2 889 3 15 30 219 285 22,400 29,100 A 99 14.7
270 24 M 15 1 30 89.0 131 9,100 13,300 A 82.5 291
300 38 M 21 11 30 187 239 19,000 24,300 A 94 7.74
300 38 35 25 15 40 149 189 15,200 19,300 F 126.5 7.25
3095 38 M 21 11 40 190 246 19,400 25,100 B 130 8.9
309.5 38 M 21 11 40 190 246 19,400 25,100 C 130 8.9
3195 46 M 21 11 35 226 299 23,000 30,500 Cc 1175 122
340 56 M 3 11 30 286 390 29,100 39,500 A 109 18.2
340 56 M 3 11 40 238 325 24,300 33,000 A 1455 184
400 65 V) 4 15 30 345 485 35,000 49,500 A 122 37.1
460 88 M 5 2 30 495 725 50,500 74,000 A 142 72.4
- 3295 40 M 25 15 40 154 202 15,700 20,600 E 1355 11
300 28 M 2 1 30 101 155 10,300 15,800 A 92 4.49
320 38 M 21 11 30 193 255 19,600 26,000 A 100 8.34
3295 40 M 21 11 30 221 305 22,600 31,000 C 1025 10
329.5 40 M 25 15 40 197 265 20,100 27,000 A 1395 101
329.5 40 M 25 15 40 197 265 20,100 27,000 B 1395 101
340 40 M 25 15 30 211 289 21,500 29,400 A 1605 115
360 56 M 3 11 30 279 400 28,500 40,500 A 1145 195
360 56 ) 3 11 40 249 355 25,400 36,000 A 154 19.8
440 72 M 4 15 30 420 630 42,500 64,500 A 1355 4938
500 95 M 5 2 30 515 795 52,500 81,000 A 1545 922
. 340 38 i 25 1 40 169 222 17,200 22,600 F 1415 9.55
349.5 46 M 3 15 30 233 325 23,700 33,000 A 1095 13.6

1 Drawing details are shown in Page B-15.
2 Smallest allowable dimension for chamfer dimensionr or r..
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OAngular Contact Ball Bearings  Single Duplex
g g g P NTN

fa ra Equivalent bearing load
dynamic

[ R, e
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O I

static
Por® XoFr” YoFa

|
N

For single, When Por » Fr use Port Fr

141 244 14,400 24,900 DB DF 154 106 2085 2415 15 1
268 405 27,400 41,000 DB DF 239 163 212 2675 2 15
300 465 30,500 47,000 DB DF 215 139 212 268 2 1
305 475 31,000 48,500 M DF 2435 1675 212 2775 2 15
410 650 41,500 66,000 DB DF 249 147 212 298 2 1
365 585 37,500 60,000 DB DF 265 163 212 298 2 1
550 900 56,000 92,000 DB DF 278 162 218 342 3 15
495 815 50,500 83,000 DB DF 350 234 218 342 3 15
730 1,210 74,500 124,000 DB DF 340 180 222 398 4 2
665 1,110 68,000 113,000 DB DF 420 260 222 398 4 2
355 570 36,500 58,000 DB DF 198.5 1095 2172 316.2 25 15
145 261 14,800 26,600 DB DF 1655 1175 2285 2615 15 1
305 475 31,000 48,500 DB DF 226 150 232 288 2 1
243 380 24,700 38,500 DB M 253 183 232 288 2 15
310 490 31,500 50,000 DB M 2605 1845 232 2975 2 1
310 490 31,500 50,000 i DF 260.5 1845 232 2975 2 1
365 600 37,500 61,000 M DF 235 143 232 3075 2 1
465 780 47,500 79,500 DB DF 2175 1055 234 326 25 1
385 650 39,500 66,000 DB DF 201 179 234 326 25 1
560 975 57,000 99,000 DB DF 244 114 238 382 3 15
805 1,450 82,000 148,000 DB DF 2845 1085 242 438 4 2
251 405 25,600 41,000 DB M 270.8 191 242 3175 2 15
164 310 16,800 31,500 DB DF 184 128 250 290 2 1
315 510 32,000 52,000 DB DF 238 162 252 308 2 1
360 605 36,500 62,000 M DF 2045 1245 252 3175 2 1
320 530 32,500 54,000 DB DF 279 199 252 3175 2 15
320 530 32,500 54,000 DB M 279 199 252 3175 2 15
345 575 35,000 59,000 DB DF 2075 1275 252 328 2 15
455 795 46,000 81,000 DB DF 2295 1175 254 346 25 1
405 710 41,500 72,500 DB DF 308 196 254 346 25 1
680 1,260 69,000 129,000 DB DF 271 127 258 422 3 15
840 1,590 85,500 162,000 DB DF 309 119 262 478 4 2
275 445 28,000 45,500 DB i 2825 2125 262 328 2 1
380 650 38,500 66,000 DB DF 219 127 264 3355 25 15
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OAngular Contact Ball Bearings  Single Duplex
g g g P NTN
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—a a 1 ~—a
single back-to-back face-to-face
arrangement arrangement
(bB) (BF)

@ 260 ™340mm

S

320 28 p 2 1 30 127 192 12,900 19,600 A 975 483
360 46 p 21 1.1 30 258 375 26,300 38,000 A 112 14
3695 46 p 25 15 40 235 340 23,900 34,500 C 155 16.1
3695 46 p 25 15 40 235 340 23,900 34,500 B 155 15.7
3695 46 p 25 15 40 235 340 23,900 34,500 A 155 15.7
3695 46 p 25 15 30 242 350 24,700 35,500 D 114 15.7
3795 56 p 4 2 40 264 385 26,900 39,500 A 1625 191
400 65 p 4 1.5 30 315 455 32,000 46,500 A 128 28.7
400 65 p 4 1.5 40 282 410 28,700 41,500 A 171 29
480 80 p 5 2 30 480 750 48,500 76,500 A 147 66
540 102 p 6 3 30 590 960 60,000 98,000 A 1665 115
350 33 p 2 1 30 164 247 16,700 25,200 A 1075 717
380 46 p 21 1.1 30 261 385 26,600 39,500 A 118 14.8
3895 46 p 21 1.1 40 223 325 22,700 33,000 A 1635 16
3895 46 p 25 15 30 250 370 25500 38,000 D 1195 16
420 65 p 4 15 30 390 595 40,000 60,500 A 1335 307
420 65 4 1.5 40 350 540 35,500 55,000 A 1795 309
500 80 p 5 2 30 535 860 54,500 87,500 A 1525 697
580 108 p 6 3 30 670 1,140 68,000 116,000 A 178 140
- 380 46 p 25 2 40 206 305 21,000 31,000 - A 1625 147
- 4195 60 p 5 25 40 292 455 29,800 46,500 - B 179 26.9
380 38 p 21 11 30 193 200 19,700 29,500 A 117 10.1
420 56 p 3 1.1 30 325 520 33,500 53,000 A 132 23.7
460 74 p 4 1.5 30 440 715 45000 73,000 A 1465 434
460 T4 p 4 1.5 40 395 645 40,500 66,000 A 1965 437
540 8 p 5 2 30 550 930 56,500 94,500 A 164 87.2
- 4295 60 p 4 2 40 297 470 30,500 48,000 - A 1855 267
400 38 u 21 11 30 197 305 20,100 31,000 A 123 10.7
440 56 p 3 1.1 30 330 540 34,000 55,000 A 1375 247
480 74 p 4 1.5 30 450 760 46,000 77,500 A 1525 457
580 92 p 5 2 30 635 1,120 64,500 114,000 A 176 109
- 420 38 up 21 11 30 204 325 20,800 33,500 - A 1285 11.3

1 Drawing details are shown in Page B-15.
2 Smallest allowable dimension for chamfer dimensionr or r..
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OAngular Contact Ball Bearings  Single Duplex
g g g P NTN

Equivalent bearing load
dynamic
Pr1 XFr” YFa

la la

UL LT
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o

For single, When Por » Fr use Por t Fr

206 385 21,000 39,000 DB DF 1955 1395 270 310 2 1
420 750 42,500 76,500 DB DF 270 178 272 348 2 1
380 680 39,000 69,000 M DF 3105 2185 272 3575 2 15
380 680 39,000 69,000 DB M 3105 2185 272 3575 2 15
380 680 39,000 69,000 DB DF 3105 2185 272 3575 2 15
395 695 40,000 71,000 DB DF 228 136 272 3575 2 15
430 775 44,000 79,000 DB DF 3245 2125 278 3615 3 2
510 905 52,000 92,500 DB DF 2555 1255 278 382 3 15
458 820 46,500 83,500 DB DF 342 212 278 382 3 15
775 1,500 79,000 153,000 DB DF 294 134 282 458 4 2
960 1,920 98,000 196,000 DB DF 333 129 288 512 5 25

267 495 27,200 50,500 DB DF 215 148 290 340 1
425 775 43,000 79,000 DB DF 282 190 292 368 1
360 650 37,000 66,500 DB DF 327 235 292 3775 1
405 745 41,500 76,000 DB DF 2395 1475 292 3775 15

635 1,190 64,500 121,000 DB DF 267 137 208 402
570 1,080 58,000 110,000 DB DF 359 229 298 402
870 1,720 88,500 175,000 DB DF 305 145 258 478

O WWNNDNDDN
=
a1

1,080 2,270 111,000 232,000 DB DF 356.5 1405 308 552 2.5
335 605 34,000 62,000 DB DF 325 233 297 368 2 2
475 910 48,500 93,000 DB M 3575 2375 312 3975 4 2
315 580 32,000 59,000 DB DF 2345 1585 312 368 2 1
530 1,040 54,000 106,000 DB DF 320 208 314 406 25 1
715 1,430 73,000 146,000 DB DF 2935 1455 318 442 3 15
640 1,290 65,500 132,000 DB DF 393 245 318 442 3 15
895 1,860 91,500 189,000 DB DF 3275 1575 322 518 4 2
480 945 49,000 96,000 DB M 3705 2505 328 4115 3 2
320 610 32,500 62,000 DB DF 246 170 332 388 2 1

540 1,080 55,000 110,000 DB DF 2755 1635 334 426 25 1
735 1,520 75,000 155,000 DB DF 305 1525 338 462 3 15
1,030 2,230 105,000 228,000 DB DF 352 168 342 558 4 2

330 650 34,000 66,500 DB DF 2575 1815 352 408 2 1
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OAngular Contact Ball Bearings  Single Duplex
g g g P NTN
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single back-to-back face-to-face
arrangement arrangement
(bB) (BF)

@ 340 ™180mm

S

460 56 i 3 11 30 345 575 35,000 59,000 A 1435 26.0
479.5 65 M 4 2 30 395 680 40,500 69,500 A 151 36.7
520 82 M 5 2 30 520 905 53,000 92,500 A 165 61.1
620 92 M 5 2 30 650 1,200 66,500 122,000 A 1845 127
440 38 M 21 11 30 226 365 23,100 37,000 A 1345 11.9
480 56 M 3 11 30 350 595 35,500 60,500 A 1495 27.3
5095 70 M 5 2 40 390 685 40,000 69,500 A 2175 45
540 82 M 5 2 30 530 960 54,500 98,000 A 171 63.4
650 95 M 6 3 30 670 1,280 68,500 130,000 A 1935 143
480 46 H 21 11 30 281 475 28,700 48,500 A 147 195
5195 65 M 4 2 40 345 610 35,500 62,500 A 2215 41.3
520 65 M 4 15 30 390 700 40,000 71,000 A 162.5 39.6
540 164 M 4 2 40 440 810 45,000 83,000 A 234 61
560 82 M 5 2 30 545 1,010 55,500 103,000 A 1765 66.3
500 46 M 21 11 30 287 500 29,300 51,000 A 153 20.4
540 65 M 4 15 30 395 720 40,000 73,500 A 168 41
600 90 M 5 2 30 615 1,180 63,000 121,000 A 1895 86.1
520 46 M 21 11 30 310 555 31,500 56,500 A 158.5 211
560 65 M 4 15 30 410 765 41,500 78,000 A 174 42.8
620 90 M 5 2 30 630 1,250 64,500 127,000 A 195 89.7
540 46 M 21 11 30 310 565 31,500 58,000 A 164.5 22
600 74 M 4 15 30 445 860 45,500 87,500 A 187 59.3
650 94 M 6 3 30 645 1,310 65,500 134,000 A 2045 103
540 40 M 21 11 30 249 455 25,400 46,000 A 164.5 15.8
580 56 M 3 11 30 380 725 39,000 74,000 A 178 33.5
620 74 H 4 15 30 450 885 46,000 90,000 A 193 61.6
680 100 M 6 3 30 720 1,510 73,500 154,000 A 2145 119
- 570 50 M 21 11 30 320 605 32,500 62,000 - A 175 25.7
600 56 M 3 11 30 390 760 40,000 77,500 A 184 34.9
650 78 ) 5 2 30 530 1,090 54,000 111,000 A 202 71.8
700 100 i 6 3 30 715 1,520 73,000 155,000 A 2205 123

1 Drawing details are shown in Page B-15.
2 Smallest allowable dimension for chamfer dimensionr or r..

B-28
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Equivalent bearing load
dynamic
Pr1 XFr” YFa

la la

Db

T
i
i
9
<

static
Por! XoFr” YoFa

-
=
==

For single, When Por » Fr use Por t Fr

560 1,150 57,000 118,000 DB DF 287 175 354 446 25 1
645 1,360 65,500 139,000 i DF 3015 1715 358 4615 3 2
845 1,810 86,000 185,000 DB DF 3305 166.5 362 498 4 2
1,060 2,400 108,000 244,000 DB DF 369 185 362 598 4 2
370 725 37,500 74,000 DB DF 269 193 372 428 2 1
565 1,190 57,500 121,000 DB DF 298.5 186.5 374 466 25 1
635 1,370 64,500 140,000 DB M 435 295 382 4875 4 2
865 1,920 88,000 196,000 DB DF 342 178 382 518 4 2
1,090 2,550 111,000 260,000 DB DF 386.5 1965 388 622 5 2.5
455 955 46,500 97,500 DB DF 2045 2025 392 468 2 1
565 1,220 57,500 125,000 DB M 4425 3125 398 5015 3 2
635 1,400 64,500 142,000 DB DF 325 195 398 502 3 15
715 1,620 73,000 166,000 M DF 468 304 398 522 3 2
865 1,920 88,000 196,000 DB DF 342 178 402 538 4 2
465 1,000 47,500 102,000 DB DF 306 214 412 488 2 1
640 1,440 65,500 147,000 DB DF 336.5 2065 418 522 3 15

1,000 2,370 102,000 241,000 DB DF 379 199 422 578 4 2

505 1,110 51,500 113,000 DB DF 3175 2255 432 508
660 1,530 67,500 156,000 DB DF 348 218 438 542
1,030 2,500 105,000 255,000 DB DF 390.5 2105 442 598 4 2

w N
PP
a1

N
=

505 1,130 51,500 116,000 DB DF 329 237 452 528
720 1,720 73,500 175,000 DB DF 3745 2265 458 582 3 15
1,050 2,630 107,000 268,000 DB DF 409 221 468 622 5 2.5

405 905 41,500 92,500 DB sl 3285 2485 472 528 2 1
620 1,450 63,000 148,000 DB DF 356.5 2445 474 566 25 1
730 1,770 74,500 180,000 DB DF 386 238 478 602 3 15
117 300 12,000 31,000 DB DF 429 229 488 652 5 2.5

520 1,210 53,000 124,000 DB M 350 250 482 558 2 1
635 1,520 64,500 155,000 DB DF 368 256 494 586 25 1

860 2,180 88,000 223,000 DB DF 404.5 2485 502 628 4 2
1,170 3,050 119,000 310,000 DB DF 441 241 508 672 5 2.5
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B 2B 2B

2 LRy g

S
—
A

~—a a 1 ~—a —
single back-to-back face-to-face
arrangement arrangement
(DB) (DF)

@500 ™1,060mm

620 56 i 3 11 30 395 780 40,000 79,500 A 189.5 36.5
670 78 M 5 2 30 540 1,120 55,000 115,000 A 208 74.9
720 100 M 6 3 30 735 1,590 75,000 163,000 A 226 129
700 100 i 5 2.5 30 670 1,450 68,000 147,000 A 223 87.3
750 85 M 5 2 30 620 1,380 63,500 141,000 A 2315 105
780 69 M 4 15 30 500 1,140 51,000 116,000 A 238 72.2
820 69 M 4 15 30 475 1,080 48,000 110,000 A 2495 76.3
820 69 M 4 15 40 420 945 43,000 96,500 A 347 76.3
900 74 M 4 15 30 530 1,290 54,000 131,000 A 268 117
1,420 130 M 75 4 30 1,440 4,650 147,000 470,000 A 4145 654
1,280 100 M 6 3 30 880 2,680 895,000 273,000 A 3875 255

1 Drawing details are shown in Page B-15.
2 Smallest allowable dimension for chamfer dimensionr or r..



OAngular Contact Ball Bearings  Single Duplex
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Equivalent bearing load
dynamic
Pr1 XFr” YFa

Ia la
la [ ; ‘ la : ;
da Da Q da
< l static
Por! XoFr” YoFa

L% ... I

For single, When Por » Fr use Por t Fr

640 1,560 65,000 159,000 DB DF 379.5 2675 514 606 25 1
875 2,250 89,000 229,000 DB DF 416 260 522 648 4 2
1,190 3,200 122,000 325,000 DB DF 4525 2525 528 692 5 2.5

1,080 2,800 111,000 295,000 DB DF 446.5 246.5 522 678 4 2
1,010 2,760 103,000 281,000 DB DF 463.5 2935 582 728 4 2

815 2,270 83,000 232,000 DB DF 476 338 648 762 3 15
770 2,150 78,500 219,000 DB DF 499 361 688 802 3 15
680 1,890 69,500 193,000 DB DF 694 556 688 802 3 15
860 2,580 88,000 263,000 DB DF 536 388 718 882 3 15

2,340 9,250 238,000 945,000 DB DF 8285 5685 1,036 1,384 6 3

1,430 5350 146,000 545,000 DB DF 7755 5755 1,088 1,252 5 2.5
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la Equivalent bearing load

dynamic
Pr1 XFr” YFa

la

Da da Da ( da
static
Por! XoFr” YoFa

For single, When Por » Fr use Por  Fr

158 112 2 2 143 5.64

1575 112 2 u 54.5 4.61

1845 132 2 1 122 7.09
1845 132 2 1 122 7.09

188 142 2 H 64 7.54
198 150 2 M 90 8

204.5 152 2 90 7.76
198 152 2 H 67 7.72

=

213 162 2 M 715 9.74
213 162 2 u 71.5 9.74
213 162 2 M 72.5 9.69
2215 162 2 15 143 9.74
2215 1585 2 2 194 9.74

208 170 2 1 182 571
228 172 2 M 76.5 12

248 182 2 M 111 16.1

268 187 2 M 119 21.7
268 187 2 M 88.5 21.7
238 192 2 M 106 9.83
2445 192 2 1 215 10.4
254 192 2 1 160 10.4
254 192 2 1 160 10.4
2475 192 2 u 109 10.7
2495 190 2 M 109 10.7
247.5 192 2 i 80 10.7
247.5 192 2 2 160 10.4
268 192 2 M 89.5 20.9
264 202 2 1 166 11.9

264 202 2 1 166 11.9
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—— C— [‘fc—w —— Ci—

ﬂﬁ r r | r
[y - r, - r

B1— B1—

!

Q
(<))
!
QD
|

@200 ™360mm

S

279.5 76 76 2.5 15 30 253 405 25,800 41,500 F
279.5 76 76 2.5 M 30 253 405 25,800 41,500 B
289.5 76 76 25 15 40 260 385 26,500 39,500 G
289.5 76 76 2.5 2.1 30 269 420 27,500 42,500 D
289.5 76 76 2.5 15 30 269 420 27,500 42,500 F
289.5 76 76 2.5 15 30 269 420 27,500 42,500 F
289.5 76 76 25 15 30 269 420 27,500 42,500 D
310 102 102 2.5 M 30 410 650 41,500 66,000 A
309.5 76 76 2.5 5} 30 325 520 33,000 53,000 A
309.5 76 76 2.5 H 30 325 520 33,000 53,000 A
309.5 76 76 2.1 11 30 325 520 33,000 53,000 D
319.5 92 92 25 M 30 375 625 38,500 63,500 A
319.5 92 92 2.5 M 40 335 550 34,500 56,000 A
329.5 80 80 2.5 15 30 350 585 36,000 59,500 F
329.5 80 80 2.5 15 30 350 585 36,000 59,500 D
329.5 80 80 2.5 15 30 350 585 36,000 59,500 E
359.5 112 112 3 15 40 440 770 45,000 78,500 - F
340 76 70 2 2 30 272 480 27,800 49,000 - C
369.5 92 92 2.5 M 40 380 680 39,000 69,000 A
369.5 92 92 25 M 30 430 775 43,500 79,000 A
369.5 92 92 2.5 2.5 30 395 695 40,000 71,000 F
389.5 92 92 2.1 11 30 405 745 41,500 76,000 - D
429.5 112 112 3 I} 30 530 1,040 54,000 106,000 - A
540 164 164 5 M 30 725 1,630 74,000 166,000 . A

1 Drawing details are shown in Page B-16.
2 Smallest allowable dimension for chamfer dimensionr or r..
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la Equivalent bearing load

dynamic
Pr1 XFr” YFa

I g
(T

la

Da da Da da

static
Por! XoFr” YoFa

For single, When Por » Fr use Por  Fr

271 212 2 1.5 177 14.3
267.5 212 2 i 88.5 143
281 212 2 15 244 16.5
2775 212 2 2 179 16.4
281 212 2 15 180 16.4
281 212 2 15 179 16.4
281 212 2 15 179 16.4
298 212 2 1] 99 28.3
2975 232 2 M 955 17.8
2975 232 2 M 955 17.8
3025 232 2 1 191 17.8
3075 232 2 M 101 24.4
3075 232 2 M 136 24.4
321 242 2 15 202 22

321 242 2 15 202 22

321 242 2 15 202 22

351 254 25 15 308 39.7
328 262 2 2 208 18.4
3575 272 2 1] 155 31.3
3575 272 2 1] 114 313
3575 272 2 2 228 30.9
3825 292 2 1 239 33.4

4175 312 25 132 52.4

518 382 4 1] 171 131
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Cylindrical Roller Bearings
y J NTN

1. Structure and Characteristics

Since the rollers of the cylindrical roller bearings make line Cylindrical roller bearings are classified as single row,
contact with the raceways, these bearings can support heavy double row and four row type, according to how many rollers
radial loads and are suitable for high speed operation. are used, and there are models as shown in Table 1 to 3.

Assembly and disassembly are comparatively easy even if Although designed as a thin wall type, the SL Model
the inner or outer ring requires a shrink fit, as the bearing is a double row cylindrical roller bearing can support enormous
separation type. radial and impact loads. Table 4 lists the configurations

available.

Table 1 Model and characteristics of the single row cylindrical roller bearings

Note: Model E provides higher load capacity designed with increased diameter,length and numbers of rollers but the boundary dimensions are same as the
standard type bearings.

Table 2 Model and characteristics of the double row cylindrical roller bearings

Model NNU
Cylindrical hole Tapered hole

Model NN
Cylindrical hole Tapered hole
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Table 3 Models and characters of four row cylindrical roller bearings

N e

A B C D

= O A
Drawings from A to E show the long cylindrical rollers and

the machined cage. Drawings from F to G show the hollow
rollers and the pin type cage.

Suffix to the drawing number
M: Bearings which outer ring lubrication port is equipped
with a fitting nozzle for oil mist.
R: Inner ring has a helical groove on its inner surface.
S: Special specifications.

T =1 . =1 BEEHEEB w Note 1) The bearing has lubricant grooves on both sides of the inner rings.

E F G 2) The bearing has lubricant grooves on one of the inner rings.
3) The bearing has lubricant grooves on one of the outer rings.
4) No lubricant groove and hole is designed on the outer ring spacer.

Drawings

Table 4 Model and Characteristics of the Model SL cylindrical roller bearings

==

Model SLO1

oo

Model SL02

A

Model SL04

Note: We also provide 3-row, 4-row and 5-row bearings for the Model SL cylindrical roller bearing. Consult NTN Engineering for further details.
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2. Dimensional Accuracy/Rotation Accuracy 6. Radial internal clearance of the Model

Refer to Table 3.3 (Page A-12,13) SL cylindrical roller bearings.

Table 6 lists the radial internal clearance values of the

3. Recommended Fitting Model SL cylindrical roller bearings.

Refer to Table 4.2 (Page A-24) )
7. Recommended fit of the Model SL
cylindrical roller bearings, and selection

4. Bearing Internal Clearance of the radial internal clearance.

Refer to Table 5.5 and 5.6 (Page A-31, 32, 33)
Table 7 lists the recommended fit for outer ring rotation

such as sheaves and wheels, Table 8 lists the relation

5. Permissible slant angle between the fitting and the radial internal clearance.

It varies according to the bearing type and internal For assembling and disassembling the bearing, it is
specifications, the values in the table below are widely necessary to evenly load around the circumference of the
used to avoid edge loads under general load conditions. raceway end on the fitting side.

When the width seriesis 0 or 1 0.001 rad (3.5") 8. General Operating Cautions

When the width series is 2 0.0005 rad (1.5")

Double row cylindrical roller bearing 2~ 0.0005 rad (1.5') Slippage between the rollers and raceways may occur

when bearings are operated under small loads (about Fr %2
0.04Cor) and may cause smearing. This is most apparent
when using large size cylindrical roller bearings due to the

large cage mass. Please consult NTN Engineering for further
Table 5 Tolerance of inscribed circle diameter Fw of rollers and details.
circumscribed circle diameter  Ew of rollers for
compatible bearings.

1 This is no applied to high accuracy bearings which are
used as the main shaft of machine tools.

Unit m

Table 7 Recommended fit

6Fw « Dimensional difference of inscribed circle diameter of rollers.? 3 Be sure to use N7 for sheaves.
6Ew * Dimensional difference of circumscribed circle diameter of rollers.?
2 Regulation range of JISis d %2500mm for 6Fw, and d % 400mm for 6Ew.

Table 8 Relation between fit and radial internal clearance.

Table 6 Radial internal clearance of Model SL cylindrical roller bearing.
i m

Note: When the shaft fit is g6, housing fit is N7(N6) and used at low
yy speed (for sheaves), apply CN(normal) clearance.
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