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DEL

NADELLA

Specialist manufacturer of needle bearings
since 1930.

1000 employees

2 manufacturing plants

80 million bearings per annum

4000 million needle roilers.

PRODUCT DEVELOPMENT

NADELLA needle roller products are under
continual development both from the point
of performance and their adaptability to
specific applications. NADELLA have cre-
ated many special products to meet various
complex requirements: The RAX combined
radial and axial roller bearings; Deltaflex
bearings for steering columns and special
bearings for the machine tool and aviation
industries.

The design department at NADELLA, who
hold an extensive file of successful patents,
is in close contact with the market in order
to respond rapidly with innovative and com-
petitive solutions to its’ customers needs.

QUALITY

NADELLA is committed to achieving “Qua-
lity” throughout production and in all
departments. This is achieved through con-
tinuous research and development into
methods and means of production; the use
of high powered automatic presses, ma-
chines to cut and weld cages and auto-
mated machines for grinding and assembly,
as well as machines for sorting and grading
needle rollers.

RELIABILITY
The reliabililty of NADELLA bearings is
maintained on two levels:

NADELLA

@ firstly, the suitability of the bearing to
satisfy the requirements of the customer
@ secondly, manufacturing to zero defects.

These two features are permanently under
verification and surveillance, on test rigs, by
continual inspection from operators and
furthermore, by statistical process control.
The reliability of NADELLA products is con-
firmed every day in standard high volume
applications as well as selected sophisti-
cated and complex applications.

SUPPORT

NADELLA’'s engineers work closely with
their customers, both in the design office
and the workshop. Through their training
and their experience, they can make a posi-
tive contribution to the technological evolu-
tion of their customer’s products.

NADELLA

PRESENT IN ALL INDUSTRIES

From the simple drawn cup needle roller
bearings to the sophisticated bearings that
articulate the nozzles on the three stages of
the Ariane missile, NADELLA is present
throughout all industries, both for mass pro-
duced volumes and specific applications at
the frontiers of technology.

Our engineers, experienced in all types of
application, are available to work with you
throughout the design and development of
your products and any future projecis.

A great many industries have already put
their confidence in the NADELLA products.



NADELLA BEARINGS — NEW CAPACITIES

Resulting from the significant progress made in the geometry of our bearings and in the
quality of the steel used, NADELLA bearings now offer the user increased performance.

The new basic static capacities shown in the present catalogue (ISO standard) take into ac-

count this increased performance.

IMPORTANT: The correction factors have been revised o conform with the new specifica-

tions. Please don’t forget to consult them.

PRINCIPAL UNITS

S.L.SYSTEM Multiple or Equivalent
Part
Unit Title Symbol Title Symbol
length metre m millimetre mm 1mm™10"%m
Micrometre 1um=10"°%m
. ym
or micron
time second sec hour h 1 h=3600 sec
minute min 1 min =60 sec
speed metre per m/sec?
second
speed revolutions
! . r.p.m.
(rotational) per minute
acceleration metres per second m/s?
per second
mass kilogramme kg gramme g 1g=103kg
force newton N
moment of force newton metre Nm
stress pascal Pa Megapascal MPa 1 MPa = 1N/mm?
kinematic square metres 2 square millimetres 2 1 mm2/s = ¢St
. . m</s mm*</s
viscosity per second per second
temperature degrees centigrade °C’
COMMENTS

The information given in this catalogue can
be subject to modification and deletions.
NADELLA does not accept any respon-
sibility for errors or omissions that may
have escaped notice.

Information and advice contained herein
may be insufficient given the conditions of

individual applications. For further assis-
tance, please consult our Technical De-
pariment.

Certain products mentioned in this cata-
logue involve proprietary rights of manu-
facture (Trade Marks, Patents, etc.).
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TECHNICAL INFORMATION

1. GENERAL

The choice of a bearing depends on many factors that need to be examined in order to ob-
tain the most successful results at the lowest cost.

In most cases the selection should be made when the overall design of the machine has
been decided. Dimensional limits are then known, also the speeds and loads. At this stage
the choice can be made from the many types of bearings offered from the NADELLA stand-
ard ranges and the notes given in this section will generally permit one to select the most
suitable bearing for each application.

When calculating the cost of the assembly, not only should the price of the bearing be con-
sidered but also costs for heat treatment, machining, and handling and fitting of ancilliary
items (snap rings, locking devices, tools etc.) and the eventual quantities required. Large
economies can be made on these items if the correct bearing is selected. Sometimes it is
more advantageous to choose a bearing of slightly higher cost which will however, when all
criteria are taken into consideration, provide the most economic solution.

In the studies that are undertaken by NADELLA, the bearings proposed frequently occupy
less space and save material, machining and installation costs, which benefit the entire as-
sembly.

As for all other types of bearing, the results obtained with needle bearing products depend
to a large extent on the design and method of assembly, loading, and alignment between in-
ner and outer rings.

Bearing alignment depends first of all on the geometry of the parts involved and secondiy on
the deflection of the shaft under load. The shaft diameter should therefore be sufficient to
prevent large deflections. This is easier to achieve using needle bearings because they oc-
cupy a small radial area.

2. CALCULATIONS FOR RADIAL AND THRUST BEARINGS

The details following enable one to evaluate radial bearings and thrust bearings and also
combined bearings which comprise a radial and a thrust component. These are calculated
separately without transforming the axial load into an equivalent radial load.

The calculations for linear bearings and recirculating roller linear bearings are covered in
the relevant sections.

The calculation for a radial or thrust bearing must take account of the following principal fac-
tors:

@ actual supported loads and possible shock loads

@ speed of rotation

@ operating temperature

® hardness of the bearing raceways.

Other features such as lubrication, sealing and alignment do not enter directly into the life
calculations but they must be considered in order to avoid introducing unfavourable factors.

The life calculation of a radial bearing or a thrust bearing under rotation is established from
the dynamic capacity C indicated in the tables of dimensions. The static capacity Co enables
one to determine the maximum load under certain operating conditions (see tabie page 11).

IMPORTANT _

The correction factors (reliability, material, lubrication, hardness, operating conditions)
have been revised to conform with the new basic capacities. Please don'’t forget to consuit
them.

In the case where a NADELLA bearing is used with a raceway provided by the cus-
tomer, our Technical Service is available to your designers to define the correction factors
applicable.

{ADELL



2.1.
DYNAMIC
CAPACITYC

2.2,
NOMINAL LIFE L,

23.
MODIFIED LIFE L.

The dynamic capacity of a bearing is the constant radial load which it can support during
1 000 000 revolutions before the first signs of fatigue appear on a ring or rolling element. For
a thrust bearing, the capacity for 1 000 000 revolutions assumes a constant axial load cen-
tred in line with the axis of rotation.

The dynamic capacity C for caged needle bearings and thrust bearings shown in the tables
of dimensions has been established in conformance with the (SO Standard 281/1 (French
Std. E 22 392 - Dec. 1977). This does not apply to full complement needie bearing products
where the dynamic capacity C has been established by NADELLA.

The life of a radial bearing or thrust bearing is the number of revolutions (or the number of
hours at constant speed) that it will maintain before showing the first signs of material fa-
tigue.

The relationship between the life in millions of revolutions Lo, the dynamic capacity C and
the supported load P, is given by the formula:

p
L10 - (_(P:_)

In this expression p is equal to 10/3 for needle or roller bearings. In order to assess the im-
portance of the influence of load on the life expectancy, one should note for example that, if
the load on a bearing is doubled, its life is reduced by a factor of 10.

The formula above is independent of speed of rotation which must not exceed the recom-
mended limit in respect of the radial bearing or the thrust bearing used and the method of lu-
brication.

If the speed of rotation n (r.p.m.} is constant, the life is given in hours by the function:

Lig x 108
bon=""60n"

The life in hours is then inversely proportional to the speed.

To make these calculations the table on page 183 gives the values for the factor C/P for var-
ious lives in hours and speeds in r.p.m. For intermediate speeds or lives one can interpolate
the figures given.

One can also use the table on page 184 to establish the values for the factor C/P as a func-
tion of the product n x h (n speed in r.p.m. and h life in hours). For example for 800 r.p.m. and
6 000 hrs. (800 x 6 000 = 4 800 000) one finds factor C/P =5.47.

The above formulae will ensure that 90% of the bearings operating under the same condi-
tions will attain at least the calculated L1 life, known as the nominal life (the figure 10 being
the percentage of bearings which may not attain this life). The formulae are based on the use
of standard quality bearing steel and assume a satisfactory method of lubrication.

In various conditions, a modified life can be determined (in millions of revolutions) following
the general formula:

Lna =21 azagLqo

in which ay as and ag are correction factors linked respectively to reliability, material and lu-
brication.

2.3.1. Reliability correction factor a4

A reliability factor in excess of 90% may be required in certain industries, such as aviation,
for reasons of security and to reduce the risk of a very costly immobilisation.

The table below indicates the values of the correction factor a4 as a function of reliability:

Reliability Factor Corrected In qrder tq se-:l_ect as an gxample a bearing of
\ life L4 life (reliability 96%) it is necessary to con-
o a Lnay sider a theoretical Lig life (reliability 90%),
o2 d62 Lo equal to L4/0.53 applied in the formula Ly =
% 8:23 e (C/P)1%3 using the dynamic capacity C given
- _ Al
o8 033 Lg in this catalogue.
99 0.21 L




24,
EQUIVALENT LOAD
AND SPEEDS

10

2.3.2. Correction factor as for material and a3 for lubrication

Modern developments in the manufacture of steel enable one to consider the use of special
degassed or vacuum remelted types. The practical life achievable with bearings using these
special steels is much greater than with conventional bearings steels, on which are based
the load capacities in this catalogue.

The factor as for increase of life due to material must be estimated making allowance for the
lubricant properties (factor as). These properties must take account of the bearing loads. In
cases where lubrication is insufficient (e.g. oil viscosity too low at the operating temperature)
one should use a factor az< 1. It is therefore recommended that the product of the factors ap
X &3 is always considered in its entirety.

The NADELLA Technical Department should be consulted in these special cases.

2.4.1. Overload factors

The load on a radial or thrust bearing is established from the characteristics of the machine
together with the working loads prevailing. However, account should also be taken as far as
possible of the supplementary loads which arise due to imperfections in the transmission,
etc. or due to overloads, shocks and vibration. For conventional machines and equipment
experience is the best guide but in general the coefficients listed below may be applied to
determine the equivalent load used in the life calculation:

1.0—1.2 machinery or mechanisms operating smoothly without repeated shocks
1.1—1.3 geared transmissions according to gear quality
1.5—3.0 machinery or equipment operating under repeated shocks or vibration.

As far as belt drive transmissions are concerned, the calculated tangential load should be
multiplied by the following coefficients:

2.0--2.5 for vee belts
2.5—5.0 for flat belts according to drive tension.
2.4.2. Variable loads and speeds

When the loads and speeds are variable, the life calculation can only be made by first estab-
lishing an assumed constant load and constant speed equivalent in their effect on the fatigue
life of the radial bearing or thrust bearing.

This type of operating condition is frequently met and the possible variations although cycli-
cal are numerous. One encounters this feature in particular, in variable speed drives. The
equivalent load P and the equivalent speed n are obtained from the following formulae:

P=_I7m1 ni PP +myny PoP+...+m,n, PP
myni+meNo+...+my Ny

n=miNy+msnNo+...+ My Ny

In which:

m4, My, ..., My Intervals of operating time under constant load and at constant speed (by
definition:my + ma + ... + mp=1)

ni, N, .., Np: Constant speeds corresponding respectively to intervals of time my, ma ... mp

P4, Ps, ..., Pn: Constant loads corresponding respectively to intervals of time mq, mz ... mp.

For radial bearings and needle/roller thrust bearings p is equal to 10/3.

2.4.3. Load varying linearly at constant speed

Whilst at constant speed, the load varies linearly during a given time, between a minimum
Pmin @and a maximum Pp,ayx, the equivalent load is given by:

pP= Pmin +2 Pmax
3
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2.5.
APPLICATION
CRITERIA

2.6.
STATIC CAPACITY Co
LIMIT LOAD P,

2.7.
TEMPERATURE
EFFECTS

2.4.4. Oscillating motion

In order to calculate the life during oscillating motion it is necessary to determine an equiva-
lent speed in revolutions per minute from the formula:

= Nogc™
180
nosc = humber of oscillations “Forward and Return” per minute.
a = amplitude of oscillation “Forward” in degrees.

However, this formula risks being in error and giving inaccurate lives for oscillations at small
amplitudes. It is therefore recommended not to apply it for angles of oscillation below 15°.
When the angle of oscillation is very smal! fretting corrosion is likely to be produced and a
suitable lubricant must be chosen in consequence. Experience confirms that full comple-
ment needle bearings provide better results under this phenomenon in view of their better
load sharing capability.

The life calculation may be unreliable when values for speed and load reach the ultimate
limits.

A low speed and/or load can yield an extremely long calculated life but this will be limited in
practice by other operating factors such as sealing, lubrication and maintenance, all of
which have a decisive influence on the life of the product in such cases.

The static capacity Co given in the tables of dimensions has been established in confor-
mance with ISO Specification 76. This takes into consideration the maximum admissible
contact stress (Hertzian stress). The value currently being adopted in 4000 M.Pa.*.

Since permanent deformation is produced as readily in a bearing rotating as in one that is
stationary, the static capacity Co determines the limit load Py which depends on the type of
bearing and the operating conditions (see table below). When the limit load P is given within
the “min-max” range, the load applied may attain the indicated maximum provided it is ap-
plied continuously without sudden repeated variations. Alternatively, in the case of shock
loads and vibrations, the load applied should not exceed the minimum value of limit load Py.

Limit load P for:

Operating conditions Needle bushes and Axial components Other
radial components of of combined bearings
combined bearings bearings type 1
RAX or RAXF 700 RAX or RAXF 700
Important requirements for smooth-
ness of function, silent operation, 0.2 Co 0.25 Co 0.25 Co
or accuracy of rotation -0.5Co
General applications See loading fimits in the tables 0.5 Co-Co
Slow rotation or oscillatory motion of dimensions 07Co-1.2Co

(1) For studded cam followers the limit load P, determined as a function of the static capacity of the bearing must not be
in excess of the authorised maximum strength of the stud given in the tables of dimensions.

* Previous values corresponded approximately to a total permanent deformation of the
raceway from a rolling element, bearing the heaviest load equal to 0.0001 of the diame-
ter of the rolling element.

Having selected a lubricant appropriate to the temperature conditions, it is still necessary to
take into account the permanent reduction in the dynamic capacity of bearings operating
above 150°C and in static capacity above 250°C.

Operating temperature (°C) 150 200 250 300
Capacity reduction coefficient:
® dynamic 1 0.9 0.75 0.6
@ static 1 1 1 0.8

When the operating temperature is in excess of 120°C, some permanent dimensional
change can occur in large ground bearing rings, which can prejudice their smooth opera-
tion. In such cases stabilisation heat treatment of the rings is recommended. The suffix HT is
added to the bearing designation in accordance with the following table which also indicates
the equivalent hardness of the rings at a temperature of 20°C:

NADELLA
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2.8.
BEARING
RACEWAYS

2.9.
COEFFICIENTS OF
FRICTION

12

Stabilisation heat treatment HT1 HT2 HT3 HT4

Max. temperature of operation (°C) 150 200 250 300
Hardness HRC of rings at a temperature of 20°C 60 58 55 52

At the maximum operating temperature, the hardness of stabilised rings HT2—HT4 is re-
duced in accordance with the following table:

Stabilisation heat treatment HT1 HT2 HT3 HT4

Hardness HRC of stabilised rings at the maximum
authorised temperature 60 55 52 49

2.8.1. Hardness

The load capacities shown in the tables of dimensions apply to raceways with a hardness of
between 58 and 64 HRC.

The dynamic and static capacities are reduced when hardness values are lower than 58 and
54 HRC respectively according to the following table:

Hardness HRC| 60| 58| 56| 54| 52| 50| 48| 45| 40| 35} 30| 25

HV | 697 | 653 | 613 | 577 | 545 | 512 | 485 | 447 | 392 | 346 | 302 | 267

Capacity reduction Dyn.| 1 1 |093(084|073|063|0520.43(0.31{0.23/0.15|0.11
coefficients Stat.| 1 1 |1 1 0.96 | 0.86 | 0.77 | 0.65|0.50]0.39 {0.30 | 0.25

2.8.2. Heat Treatment

The minimum hardness required to apply the calculations without reducing the basic capac-
ities may be obtained with a through-hardened bearing steel or with a case-hardened and
tempered steel. In the latter case, the hardened case must be homogeneous and regular
over the entire surface of the raceway. The case thickness “e” is the depth between the sur-
face and the core having a hardness value of Vickers HV1 of 550 (see French Standard A
04 202).

This depth is given in table below as a function of the ratio P/Co (P applied load and Co static
capacity):

P/Co =0.2 0.35 0.5 0.75 1 1.2
e mini (mmj) 0.3 0.5 07 0.9 1 1.2

2.8.3. Surface finish

The shafts or housing used directly as raceways for needles must have a surface finish ac-
ceptable for the operating conditions and the precision requirements. For general applica-
tions under average loads one can accept a surface finish corresponding to the C.L.A. sys-
tem (centre line average value):

Inner raceway for radial bearings : C.L.A.=0.35um
Outer raceway for radial bearings : C.L.A.=0.4 pm
Raceway for thrust bearings :CLA. =05 pm

The power dissipated within a bearing is generally negligible in comparison to the total
power losses of the mechanism. However, the design and sensitivity of certain machines
sometimes require the assessment of losses attributable to the bearings.

The resistance torque M of a bearing supporting a load P is given by the following relation-
ships:

@ radial bearing: M=f X P X % (Ci being the diameter of the inner raceway of the bearing)

d{+do

@ thrust bearing: M=fx P x d?m with dm = (d1 and ds being the raceway diameters

given in table of dimensions).

The coefficient of friction f which appears in these formulae depends on a number of factors,
amongst which are:

@ type of bearing

@ applied load

@ speed of rotation

@ lubrication

@ surface finish and alignment.

{ADELL



2.10.
LIMITING SPEEDS

The mean values shown below are for oil lubrication and are applicable under favourable
mechanical conditions:

f=0.002 to 0.003 for caged needle bearings
f=0.003 to 0.004 for full complement bearings and needle thrust bearings
f=0.004 to 0.005 for roller thrust bearings.

These coefficients are applicable for values of C/P between 2 and 6 approximately. For
values less than or in excess of these limits the coefficient of friction f can be increased by
10 to 50%. Under starting conditions from rest, the values of f may be up to 50% higher than
those shown above.

To evaluate the losses of the entire bearing assembly, account must also be taken of the fric-
tion due to the seals which can be significant, especially during “running-in”.

The limiting speed of a bearing depends principally on the type under consideration, the
pitch diameter of the rolling elements and the method of lubrication.

Other factors such as the alignment and geometry of the bearing raceways, functional clear-
ances and dispersion of heat are of greater importance when high speed rotation is consid-
ered.

In the case of needle bushes where the thin outer ring is deformed to the shape of the hous-
ing, the cylindrical tolerance of this latter element is of prime importance to good function at
high speeds.

When satisfactory conditions exist, the speed limits given in the tables of dimensions can be
obtained with oil lubrication maintaining a regular flow to the radial or thrust bearing. These
speed limits may be exceeded if the flow rate, cooling and recirculation of the oil is specially
studied. In such cases it is recommended that the NADELLA Technical Department is con-
sulted with respect to the special characteristics of the particular bearing envisaged.

For needle or roller thrust bearings rofating at high speed, an oil circulatory system or oil
mist must be achieved within the thrust bearing in the direction of the centrifugal force cre-
ated by the effect of rotation. The lubricant can then reach the bearing through its bore. This
arrangement is facilitated by using the intermediate thrust plates type PMH which possess
radial oil holes connected to an external groove.

The speed limits for caged needle bushes with incorporated seal (type DB...E or HK...E) are
shown in the appropriate tables.

When a bearing is mounted incorporating the use of an ET sealing ring, it is the speed limit of
the seal that must be taken into consideration.

For combined bearings, it is the thrust component which imposes the maximum permissible
speed limits shown in the tables.

If shaft snap rings are to be used to maintain lateral control of inner rings or needle cages, it
is recommended that the critical speed of these items be taken into consideration.

The speed limits shown in the tables of dimensions are for oil lubrication. For grease lubrica-
tion the following coefficients should be applied according to type:

Types Coefficient
Sealing rings type ET 0.8
Needle bushes with seal incorporated 0.8
Caged needle bearings and bushes 0.66
Full complement needle bearings and bushes 0.5
Needle or roller thrust bearings and combined bearings 0.5

Since cam followers are normally supplied with a suitable operating grease, their speed
limits are shown accordingly in the tables of dimensions. For cam followers without incorpo-
rated seals and having oil lubrication, the speed limits shown may be increased by approx-
imately 30% for continuous rotation (50% for intermitient rotation).

NADELLA
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211.
CALCULATION
EXAMPLES

14

Example 1 — Life calculation

What is the probable Lqq life for a caged needle bearing NBI 25 40 20 supporting a constant
radial load P of 4 400 N at a speed of 1 000 r.p.m.?

What is the probable Ls life (95% reliability) ?
Dynamic capacity of bearing (page 50): Cr =28 000 N.

Factor Cr/P = = 6.36

The table on page 183 gives for a speed of 1000 r.p.m. and a factor Cr/P = 6,37, Ly life of
8000 hours.

For Lg life (95% reliability) the L1g life must be multiplied by the coefficient 0.62 according to
table on page 9 giving:

Ls =8 000 x 0.62 = 4 900 hours.
Load as a function of Cor

Static capacity of bearing Cor =44 500 N
P _ 4400

Cor = 44500
Example 2 — Choice of bearing

A bearing is required to support a constant radial load P of 16 000 N at a speed of 750 r.p.m.
Life required is 10 000 hours. Gear drive of average precision quality. What bearing is to be
selected?

Factor = = 0.10 i.e. lower than limits shown on page 11.

Taking account of the average precision quality of the gearing, one uses a factor of 1.2 from
which equivalent load P =16 000x 1.2 =19 200 N.

For a life of 10000 hours and a speed of 750 r.p.m. the table on page 183 gives the factor
Cr/P = 6.25.

Required capacity Cr =6.25x P =6.25x 19 200 = 120 000 N.
One must then select a bearing from the full complement range:

@ either the Na 2 095 with capacity Cr=120 000 N
® or the NA 3 060 with capacity Cr =123 000 N.

One can then verify that in either case the equivalent load P as a facior of static capacity Cor
for these bearings is within the limits shown (page 11).
Example 3 — Calculation of permissible load

Full complement needle bush DL 30 20 rotating at 300 r.p.m. on a shaft of hardness 512 HV.
Life to be attained 5 000 hours. What radial load can be permitted?

Dynamic capacity of DL 30 20 (page 28): Cr =26 000 N.
Reduction of dynamic capacity for hardness of 512 HV (page 12): Crx 0.63 = 16 400 N.

For a life of 5000 hours and a speed of 300 r.p.m. the table on page 183 gives Ci/P = 3.86.

C _ 16400 4 200 N approx.

Permissible load on the needle bush: P = 3.86 3.86

Control of limit load

For operation without special demands, the limit load is given in the table of dimensions, i.e.
18 000 N for DL 30 20. To take account of the hardness of the shaft 512 HV, the limit load is
reduced to 18 000x 0.86 = 15 480 (0.86 being the reduction coefficient for static capacity
given on page 12).

The permissible calculated load of 4 200 N can then be applied, being less than the limit
load.
Example 4 — Choice of a needle bush

One requires a needle bush on a shaft hardened to 700 HV fo support a radial load P of 8000
N at a speed of 40 r.p.m. The intermittent function of the machine permits a life expectancy of
only 1000 hours. What needle bush should be chosen?

{ADELL



For a life of 1000 hours and a speed of 40 r.p.m. the table on page 183 gives a factor
Cr/P = 1.30.

Dynamic capacity required: Cr=1.3x P=1.3x 8 000 =10 400 N.
One could then select:

@ cither full complement needle cage DL 20 12 Cr= 10200 N
@ or caged needle bush HK 16 16 Cr= 10 800 N.

Control of limit load

The loading limits for these needle bushes shown in the table of dimensions are 6300 N for
DL 20 12 and 5200 N for HK 16 16. These are insufficient to support a load of 8000 N.

One then has a choice:

@ either full complement needle bush DL 18 16 (or DL 18 24 16 P) for which the limit load is
9000 N
® or caged needle bush HK 20 20 for which the limit load is 8 700 N.

Example 5 — Choice of a needle cage for a gear wheel subject to variable loads and speeds.

It is intended to mount a cage with two rows of needles type BB in a precision reduction gear.
The bore of the gear and supporting shaft are case hardened and tempered to a hardness of
58 to 64 HRC. The radial load and corresponding speed are variable on the bearings accord-
ing to the intervals of time in operation as indicated below. The life required is 10 000 hours.
What cage is to be selected?

Intervals of time Speed Load
in operation r.p.m. N
my=0.015 ni= 200 P1=32000
mo=0.025 no= 320 P> =21000
m3=0.20 nz= 540 P3=12000
ms=0.76 na=1100 P4= 5000

Equivalent load (see page 10):

1_0 10 10 10 10

P — */0.015x200 X (32000) 3+ 0.025 X 320 X (21 000) = +0.20 X 540 X (12 000) 3 +0.76 X 1 100 X (5 000) &
0.015X 200 + 0.025 X320 + 0.20 X540 + 0.76 X 1100

Therefore P =8 340 N.

This load of 8 340 N is multiplied by 1.1 to take account of the geared transmission (see
page 10) giving an equivalent load P=8 340x 1.1 =9 174 N.

Equivalent speed:
n =0.015x 200 + 0.025x 320 + 0.20x 540 + 0.76x 1 100 =955 r.p.m.

For this speed and a life of 10 000 hours, the function Cr/P is approximately 6.72 (from the
table on page 183).

Dynamic capacity required:
Cr=6.72xP=6.72x9 174 =61 649 N.

One can then consider the needle cage B 70 78 30, which has a capacity Cr = 69 000 N.

Control of limit load
Since the static capacity of this cage is 155 000 N, the function

P/Cor = 2174
155000

Thickness of the case hardened and tempered layer

~ 0.06 = is below the limits recommended on page 11.

According to the table on page 12, for function P/Cor < 0.2, the hardened case depth should
not be less than 0.3 mm after grinding.

NADELLA
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Example 6 — Choice of a cam follower

One requires a studded cam follower to support a radial load varying linearly over a given time
from P min = 3 000 N to P max = 15 000 N without shock loads and at a constant speed of 30
r.p.m. What is the smallest cam follower to be selected and what will be its life?

The maximum load of 15000 N demands the choice of GC 35, wich has a limit load corre-
sponding to the strength of the stud of 24000 N given in the table of dimensions (page 95).
The ratio of the maximum load to the static capacity of this cam follower (Cor = 33 000 N) is

15000
= 0.45.This is permissible according to the table on page 11.

33000
Equivalent load

P . . I:’mini +2 Pmaxi
The equivalent load is given by P = /1 —_——T84

X
therefore P = 8000 +2x15000 =11000 N.
3

Since the dynamic capacity Cr of GC 35 is 19 200 N, the function Cr/P= _1‘? (2)88 =~ 1.75.
The table on page 184 gives product n x h= 110 000 for a Cr/P ratio = 1.76
The probabile life will then be h = 1103%00 =~ 3650 hours.

Example 7 — Choice of a needle thrust bearing

One considers using a needle or roller thrust bearing to support a static centred axial load P =
60 000 N with repetitive shock loads. The thrust bearing is required to rotate slowly under the
same load but without shock loading. Which is the most suitable type to choose?

To take account of the shock loading one must consider an equivalent static load of
2x 60 000 =120 000 N (see page 10).

For slow rotation without shock loading one must accept that this load should not exceed
Coa (see page 11).

The static capacity will then be Coa = 120 000 N.
The needie thrust bearing AX 55 78 with Coa = 164 000 N is the most suitable sofution for
this application.

Example 8 — Life of a combined bearing

A combined bearing RAX 735 is required to carry a constant radial load Pr =4 400 N and a
constant centred axial load Pa =2 500 N at a speed of 750 r.p.m. What is the probable life?

Load capacities and limit loads for RAX 735

Radial Axial
Basic capacities Limit load Basic capacities Limit load
Dynamic C; Static Cor Dynamic Cy Static Cog
N N N N N N
24500 45000 14300 19400 88000 27000

Since the radial load of 4 400 N and axial load of 2 500 N are significantly lower than the limit
loads shown, the combined bearing RAX 735 can be used.

Calculation of life of the radial component

. Cr 24500
The function Pr = 4400
For a speed of 750 r.p.m. and a Cr/P ratio of 5.57 (lying between 5.36 and 5.62), the table on
page 183 gives a life of 6 800 hours approx.

=5.57

{ADELL



3. LUBRICATION

3.1.
GREASE
LUBRICATION

Calculation of life of the axial acomponent

. Ca 19400
The function Pa = m = 776
This is higher than the ratio Cr/Pr for the radial component and would enable a longer life
(20 000 hours). Advantage cannot be taken of this since the life of the bearing will be limited
by the life of the radial component, i.e. 6 800 hours.

Our products are protected against oxydation, but normally supplied unlubricated. Please
don't forget to lubricate them when mounting.

Lubrication of a bearing provides a viscous film between the rolling elements in order to re-
duce heat and wear caused by friction.

The lubricant can also assist /in preventing corrosion and help to seal the bearing from the
introduction of dirt and impurities; it reduces friction between the shaft and seals and lowers
the noise level generated within the bearing.

Wherever the operating conditions permit, grease should be chosen in preference to oil, as it
is more convenient to use and more economic. Furthermore, it acts as an efficient seal
against the effects of dust and humidity. On account of its consistency, grease can improve
the effectiveness of sealing rings and can be used on its own as a seal, when it is used to fill
grooves or labyrinths provided for this purpose.

Grease is indispensible for the lubrication of bearings in certain machines where any oil
seepage is totally unacceptable (machines for the manufacture of textiles, paper, etc.).

Alternatively, oil is necessary for high rotational speeds in excess of the limits advised for
grease lubrication (see “limiting speeds” page 13) and in cases where there is a problem of
heat dissipation.

Oil lubrication is also necessary where it is used already in the function of the equipment,
such as hydraulic motors and pumps, speed variators and gear boxes etc.

Oil and grease lubricants must be free of all impurities which could cause premature failure
of the bearing and removal from service. Sand and metal particles are particularly injurious
fo bearings. Every precaution must be taken to assure the cleanliness of gear casings, pipes,
grease nipples, couplings, as well as lubricant containers.

The efficiency of a lubricant decreases in service both by age and by the continuous mixing
to which it is submitted. Therefore replenishment must take place at regular intervals, taking
account of operating and environmental conditions (humidity, dirt, temperature) except for
applications where the bearing has been lubricated for life with a suitable grease.

Bearing greases offer a high strength lubrication, good mechanical stability, resistance to
oxydation and satisfactory anti-rust properties, particularly for equipment mounted in humid
conditions or undergoing water spray.

Their consistency, generally grades 1, 2 or 3 in the NLGI scale, must remain as stable as
possible within the temperature limitations set according to their composition.

3.1.1. Principal types of greases

Lithium soap greases are particularly suitable for the lubrication of needle or roller, radial
and thrust bearings. They can be utilised within the temperature range —30°C to +120°C and
even up to 150°C if they are of very good quality. Generally, they are supplied with anti-rust
inhibitors and offer good protection against corrosion. NADELLA cam followers are supplied
lubricated with a grease of this type.

Sodium soap greases are suitable for lubricating bearings up to 100°C approx. (minimum
temperature —30°C) and they assure good sealing against contamination. They can absorb
small amounts of water without losing their effectiveness but large amounts will dissolve
them and destroy their efficiency.

NADELLA
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Calcium soap greases stabilised with water can only be used up to 50 or 60°C. Their me-
chanical stability and anti-rust properties are poor. They are therefore not recommended for
lubricating bearings but can be utilised in labyrinth seals. However, certain calcium greases
having better mechanical stability and improved anti-rust properties can be used up to
100°C for lubricating bearings in humid atmospheres.

3.1.2. Special greases

Greases available with an EP (Extreme Pressure) additive can be used when heavy load
conditions mean the bearings endure high stress rates. These greases are generally good
lubricants with good anti- rust properties, even in the presence of humidity.

Elaborate greases (with gelified inorganic additives and synthetic oils) may be considered
for special high temperature applications, providing there is no possibility of interaction with
plastic materials or other incompatible materials.

3.1.3. Compatibility of greases

Certain greases are incompatible with others and, if they are mixed, their function will be im-
paired. With greases considered as compatible, account should be taken of the reduction in
their consistency when mixed and the maximum permissible temperature should be reduced
accordingly.

3.1.4. Application

Grease can be introduced into the bearing at the time of assembly, care being taken to dis-
tribute it around the crown of the needles (see below “Quantity of grease”).

The free space found in the bearing which is filled with grease, constitutes a reservoir and a
reinforced seal. This method is possible if replenishments of grease are necessary at regular
maintenance periods, during the course of which one can dismount the bearings, clean and
examine them. Otherwise one has to use a hand pump which forces grease into the bearing
by means of valves and replenishes the adjacent reservoir and also the channels and laby-
rinth seals.

The entry passage for the grease must directly abut the bearing or be in close proximity to it,
in order that new fresh grease pushes out the used grease through the seals. For this reason
the lip of the sealing ring must be oriented towards the outside of the bearing for it to rise un-
der the force of the grease being ejected. This method has the advantage of removing impu-
rities which could be introduced into the seals, particularly in the case of a highly contami-
nated atmosphere.

Centralised manual or automatic systems provide for the periodic controlled injection of
grease at the various lubrication points.

3.1.5. Quantity of grease

The amount of grease that should be contained in a bearing can be established by consider-
ing the relationship of the limiting speed permissible for the grease ng (see page 14) to the
speed of rotation n:

Ng < 1.05 not filled, the bearing being lightly smeared and the adjacent parts
n packed with grease

1/3 to 2/3 of the available volume packed with grease of grade 2.

Ng
125 < n <39 These quantities can be increased slightly for grease of grade 1
n

[0]

6 > 5 totally filled with grease.
n

3.1.6. Re-lubrication

The frequency of grease re-lubrication depends on a number of factors, amongst which are
the type of bearing and its dimensions, the speed and load, the temperature and ambient at-
mospheric conditions (humidity, acidity, pollution), the type of grease and sealing. Only after
controlled trials can the re-lubrication period be defined exactly and particular importance
should be given to the effects of temperature, speed and humidity.
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3.2.
OIL LUBRICATION

Under normal conditions of function without unfavourable factors using an appropriate
grease with a maximum temperature of 70°C, the re-lubrication interval Tg in hours can be
determined approximately from the formula:

6
Tg = Kx10

n :speed of rotation

ng :permissible speed limit for grease lubrication (see page 13)
Ci :diameter of inner raceway of bearing in mm

K :coefficient according to the type of bearing

K = 32 for caged needle bearings
K = 28 for full complement needle bearings
K =15 for needle or roller thrust bearings.

For the bearings below, the diameter Ci is replaced by the following dimensions, given in the
table of dimensions:

»  Cam followers type FG and derivatives: dimension D1

»  Cam followers type GC and derivatives: average dimension d+M

» Needle or roller thrust bearings: dimension d1.

If the operating temperature exceeds 70°C, the interval Tg determined from the formula
above should, for each increase of 15°C, be reduced by 50%. However, this adjustment is
not applicable beyond 115°C; for temperatures above this level trials should be made to de-
termine the acceptable re-lubrication interval.

In the case of very slow speed rotation, which would give interval Tg in excess of 35,000
hours corresponding to 8 years operation at a rate of 12 hours per day, it is recommended to
limit the period to a maximum of 3 years.

For oscillating motion, the speed to be considered is the equivalent speed given by the for-
mula on page 11. For very small amplitudes of oscillation it is recommended to reduce by
half the calculated re-lubrication period Tg.

Refined mineral oils offer good chemical stability and resistance to oxydation and are useful
for lubrication of bearings up to temperature of 120 to 130°C.

3.2.1. Viscosity

The essential characteristic of an oil is its basic kinematic viscosity in mm?/sec. at a refer-
ence temperature of 40°C according to ISO 3448 (French Std. 60 141). The old reference
temperatures of 20 or 50°C are no longer used but their corresponding values appear on di-
agram 2 following. The base viscosity V4o should be increased proportionately as the oper-
ating temperature increases but decreased as the speed increases, without however
reaching a lower limit below which the film strength of the oil is impaired. For applications
under moderate load without shocks up to about 1/5 of the dynamic capacity of the bearing,
the viscosity Vg at the operating temperature should not be lower than 12 mm?/sec. For
higher loads greater than 1/5 of the dynamic capacity the min. viscosity Vr can be about
18 mm?/sec.

The variation in viscosity of an oil as a function of temperature is reduced as the number
measuring its index of viscosity is increased. A viscosity index of 85 to 95 is generelly satis-
factory for the lubrication of bearings.

Diagram 1 below gives the viscosity VF required at the operating temperature from the
ratio n—nH (ny: permitted speed limit for oil lubrication n: speed rotation).

For the viscosity VF required in operation, diagram 2 gives the base viscaosity V4 at the refer-
ence temperature of 40°C for an oil of viscosity index 95.

Example: A bearing supporting a load P> 95 and having a speed limit for oil lubrication of

10 000 r.p.m., must rotate at 2 000 r.p.m. at temperature up to 60°C.

NADELLA
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The ratio —nn—H = 10000 = 5 indicates a viscosity in operation Vg = 60 mm?/sec.

2000

(diagram 1). For an operating temperature of 60°C, the horizontal Vg = 60 cuts the vertical of
60°C (diagram 2) in the 150 zone, which is therefore the base viscosity required at 40°C.
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3.2.2. Application

Oil must be supplied to radial or thrust bearings regularly and in sufficient quantity but not
abundantly, otherwise an abnormal increase in temperature can occur.

According to the speed of rotation, the following general lubrication methods can be applied.

Lubrication by oil bath is suitable for assemblies with the shaft horizontal and average
speeds up to about half the values shown in the tables of dimensions. The level of oil in the
bath at rest must reach the lowest point of the inner raceway of the bearing, though the
movement of oil caused by the immersion of parts in the oil bath may be sufficient to feed
bearings suitated above this level, providing there are pipes and collectors to ensure suffi-
cient oil reserve when starting.

Lubrication by drip feed is applicable to bearings possessing a lubrication hole in their outer
ring or to an assembly of thrust bearings with intermediate plate type PMH with oil hole. This
method is suitable even for high speed applications and permits the application of the opti-
mum quantity of oil, though it is necessary to maintain observation of the oil level in the res-
ervoir.

Lubrication by oil circulation under pressure by pump is suitable for high speed applications.
It prevents an increase in the operating temperature if adequate quantity is maintained and
the pressure does not impede the free expulsion of oil from the bearing.

For thrust bearings, the entry of oil must be ensured if possible at the shaft, in order to utilise
the centrifugal force due to rotation. The intermediate thrust plates PMH with oil hole permit
this arrangement as they are centred externally allowing entry of oil through the housing.

The method of using an oil mist consists of applying to the bearings oil finely atomised in
suspension in a current of clean compressed air. The pressure created within the bearing
effectively protects it from the introduction of dust, humid vapours and noxious gases. This
procedure, which allows a substantial flow from a small quantity of oil, is used particularly for
ultra high speed applications in excess of speed limits given in the tables of dimensions.
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3.3.
LUBRICANTS-
SUPPLY/STOCK

4. SEALING

4.1.

SEALING

USING NARROW
PASSAGES

4.2
RUBBING SEALS

3.2.3. Centralised lubrication

On individual machines or particular assemblies operating automatically with many positions
to be lubricated, it is useful to consider a centralised lubricating system. This may comprise
a manual or automatically controlled pump which, via a distribution network, supplies oil to
the various lubrication points. The necessary equipment is manufactured by specialised
suppliers and offers advantages such as filtration, re-circulation, flow control and metering
o each lubrication point.

With the exception of cam followers types FG, GC, GCR and derivatives which are delivered
lubricated with a lithium soap operating grease, all other needle or roller bearing products
are supplied without grease, though protected against oxydation by an oil iilm compatible
with most greases and mineral oil lubricants.

Radial and thrust bearings should be stocked in a clean dry environment and retained in
their original wrapping until the last moment before assembly. Even when assembling the
bearing, care should be taken to prevent contamination from dirt or metallic particles and
humidity.

In case of doubt concerning cleanliness of the bearing, it may be necessary to wash it in fil-
tered petroleum (1). In so doing the bearing must be rotated and then suitably drained and
dried (avoid the use of compressed air, which may contain water pariicles). Smear the bear-
ing with a suitable oil or grease to protect it against oxydation at the time of assembly.

(1) The use of trichiorethylene is not recommended on account of its tendency to cause oxydation.

Sealing is required to prevent the escape of lubricant from the bearings and also the intro-
duction of abrasive or corrosive impurities.

A carefully studied and accurately manufactured seal is of prime importance to the correct
operation of a bearing. For studies undertaken by NADELLA Technical Depariment, the same
attention is given to the sealing system as to the choice of bearings.

This technique avoids the use of rubbing seals, which generate heat and induce wear and
require a ground surface, usually heat treated.

A small grove or slot (about 0.1 mm) arranged at the end of the shatt is sufficient to ensure
satisfactory sealing when operating in a dry clean atmosphere (Figs. 1 and 2). The sealing
can be improved if this narrow passage is packed with grease and if further grooves and
multiple passages filled with grease can be arranged when operating in abrasive conditions
(Figs. 3 and 4).

The grease used in sealing is generally the same as that used for the lubrication of radial
bearings but in the case where deflectors or baffles are used it is possible to select a differ-
ent grease specifically chosen for its resistance to water, dust and any other matter harmful
{0 bearings. It is of course necessary to avoid the sealing grease coming into contact with
the bearing grease in case of their incompatibility.

Sealing by narrow passages can aiso be effected by the use of oil in horizontal assemblies.
In this method the rotating shaft has flanges or notches which take up the oil and centrifuge
it into channels from where it is returned into the sump (Fig. 5).

4.2.1. Various types

Sealing rings of different types provide an effective seal with a light resistance exerted on the
surface, though the friction and heat generation which result determine rotational speed and
require that the rubbing surface be hardened and of the appropriate finish. The friction is
generally highest at the commencement of use but diminishes rapidly during“running-in”.
The rubbing area must always be lubricated even before starting in order to avoid premature
damage to the seal.

The parts that slide into the seal during assembly must be chamfered (to 30° max.) in front of
the rubbing surface in order to avoid damage from a sharp edge.

Felt seals can be used successfully with grease lubrication for speeds of 4 or 5 m/sec. and
up to a temperature of about 100°C. Before fitting into place, felt seals should be heated in
an oil bath at 80°C. Their effectiveness is increased if they are themselves protecied by a de-
flector forming a baffle (Fig. 6).
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Sealing Rings in synthetic nitrile rubber are the most frequently used type, for bearings fubri-
cated with oil or grease. They withstand temperatures of —40 to +120°C. The heat generation
from the rubbing lip depends not only on the rotational speed but also the eccentricity and
alignment of the rubbing surface and the surface finish.

In cases where the sealing has to be particularly effective, it is recommended that the rub-
bing surface be plunge ground to avoid imperfections from the machine tool.

For speeds above 4 m/sec. a maximum roughness of 0.5 u is recommended and above 8
m/sec. the rubbing surface must be heat treated and hardened to 60 HRC.

A number of different types of sealing rings are available from specialist manufacturers in re-
spect to shape and material (double lip, rubbing face lip) any of which can be adapted to the
particular ambient conditions and temperatures.

The toroidal seals and quadrilobed types, though not normally considered for rotating appli-
cations, can be used for oscillating movement or very slow speed applications with grease
lubrication but they impose serious friction conditions.

4.2.2. Mounting

When using grease lubrication for bearings, the lip of the seal must be oriented to the out-
side of the bearing to enable the expuision of old grease during replenishment.

Alternatively, when the sealing ring is needed to enable the retention of oil, its lip should be
oriented towards the inside of the bearing (Fig. 8).

If the atmosphere is abrasive or in the case of water spray conditions, one can use two seal-
ing rings spaced a little apart. The seal on the side adjacent to the bearing has its lip facing
to the inside for oil lubrication and facing outside for grease lubrication. The other sealing
ring is always oriented with its lip facing outwards. The space separating the two seals must
be filled with grease, possibly that used to lubricate the bearings. Alternatively, a special
passageway can be provided (Fig. 9) and a special fibrous grease more effective against
water and impurities can be used.

4.2.3. NADELLA Sealing Rings

Sealing rings manufactured by NADELLA type ET (see page 161) are designed specially to
be mounted with needle bushes of the same internal and external dimensions (Figs. 10 and
12).

Needle bushes type DB...E and HK...E include a seal incorporated on one side (see page 34).
They can equally be used with a sealing ring type ET to ensure the retention of grease on the
opposite side (Fig. 11).

When a needle bush is used with an inner ring on a shaft which is not heat-treated, this inner
ring can be selected wider than the cage to serve as running surface for the sealing ring type
ET (Fig. 12).
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IMPORTANT

The caged needle bushes
manufactured to toler-
ances conforming to ISO
standard 3245 now have
new designations:

— HK series, open, for-
merly DB..P

— BK series, closed-end,
formerly DBF..P

— HK..E series, open, with
seal, formerly DB..PE

For a limited period, one
or the other designations
will be supplied in deli-
veries.

NEEDLE BUSHES

Needle bushes consist of a thin, heat treated outer ring formed from accurately controlled
sheet steel encasing a set of needles. Bushes may have a full complement of needles re-
tained in the outer ring by their ends or by grease; others have the needles retained in a
cage which is prevented from moving laterally in the outer ring.

These bearings which occupy very little radial space are particularly economical to use and
possess a high load capacity, relative to their size. They should be selected in preference to
other bearings when conditions of mounting and operation permit.

When needie bushes are used without an inner ring and the needles rotate on a shaft of suit-
able hardness, they occupy minimum space and therefore provide a very satisfactory solu-
tion. Maximum load capacity is obtained with a shaft hardness under the needies of at least
650 HV. A lower hardness is acceptable if loads and required life permit. (See Technical
Section.)

Hardened inner rings can be supplied for most NADELLA needle bushes. They remove the
necessity to harden the shaft and enable the bearings to accept full load capacity.

All needle bushes are normally supplied unlubricated (except where a special grease has
been requested). However, they are coated with a thin film of grease to prevent corrosion.

TYPES OF NEEDLE BUSH — In metric dimensions — Without Oil hole.

Full complement needle bushes Caged needle bushes
Retained needles Grease-retained open'with
needles* seal
open closed end open closed end open closed end .
(fig. 1) (fig. 2) (fig. 3) (fig. 4) (fig. 5) (fig. 6) (fig.7)
DL DLF SL CN,CNS DB DBF DB..E
DL..P DLF..P SL..P HK BK HK...E

* Dimensions on request.

Full complement needle bushes in inch dimensions open or with closed end can be sup-
plied on demand.

Needle bushes with oil hole can be supplied where the quantities involed are large. Never-
theless, it may be necessary to supply bushes with oil hole if the standard type is not avall-
able.

Needle bushes HK, BK, and those with suffix P are manufactured to tolerances conforming to
ISO standard 3245 (French standard E 22 372 September 1976).
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Housing tolerances recommended for needle bushes without suffix P are identical to those
recommended for combined bearings types RAX and RAXF 700.

» The full complement needle bush with needles retained in the outer ring (Figs. 1 and 2) in-
corporates the advantages of low price, high load capacity and ease of handling and fitting.

» Full complement needle bushes with grease-retained needles in the outer ring (Figs. 3 and
4) combine cheapness whilst also providing a high load capacity. This is obtained by the use
of flat ended needles having a greater effective length.

Such bearings are useful for applications involving large quantities at very low cost and
where the lack of retention of needles cannot constitute a risk, e.g. needles dislodging when
the shatft is fitted. Dimensions on request.

» Caged needle bushes (Figs. 5 and 6) are less susceptible to misalignment between the
shaft and housing and are generally preferred in applications involving a vertical shaft under
light to medium loads.

The relatively large volume of grease available in these bearings reduces the frequency of
re-lubrication and may even permit lubrication for life in certain applications.

» Caged needle bushes type HK...E, DB...E (Fig. 7) have a seal incorporated, thus dispensing
with the need for separate sealing rings.

» Closed-end needle bushes (Figs. 2, 4, 6) ensure perfect sealing at the end of a shaft and
do not necessitate the use of blind housings or end caps. They are also able to support a
small axial force transmitted by the shaft. Where a large axial load requires the additional
use of a thrust bearing, one may consider the combined bearing with thin outer ring, type
RAX 700 (see page 136). The low price and minimal space occupied and the ease of instai-
—|— : lation of this bearing provide a very acceptable solution in many cases.

\

|

Z

(1) Marked face

N\
N

INSPECTION

Needle bushes are not truly cylindrical in the free state and therefore they can be can be in-
spected only after they have been fitted in a ring-gauge having sufficient thickness to with-
stand deformation and with a bore ground truly cylindrical. The sizes of these gauges, to-
gether with the dimensions of the “GO” and “NO-GO” plug-gauges are given in the tables of
dimensions. For needle bushes with suffix P the inspection dimensions are in conformance
! with ISO standard 3245 (French standard E 22 372 September 1976) which applies to a ring
% | gauge of tolerance N6. For needle bushes without suffix P the inspection dimensions relate
to a ring gauge of tolerance H6.

Because considerable tightening of the needle bush takes place in the ring gauge due to the
1 interference fit, insertion and removal of the bush is likely to make it unsuitable for subse-

Z i V7 o quent use. This method, which is the only valid way of correct inspection, can only be ap-
(1) Bore of Aing: 0, + 0.3 mm plied therefore to parts set aside for inspection.
INSTALLATION

For needle bushes one must accept that the thin outer ring is interference fitted to the hous-
ing bore and will correspond closely to the shape of the housing. A housing with localised
e imperfections and thickness variations may cause deformation of the bush, which is detri-
mental to smooth operation. Best results are obtained with a geometrically uniform shape
and even load distribution. The force required to insert the needle bush must be applied
without shock to the side marked with the bearing part number. Thus it is advisable to use a
small press fitted with a suitable mandre! to apply uniform force to the bush centred in the
housing (Fig. 8). The axial movement of the mandrel should be limited by a shoulder coming
against the face of the housing.

/ Bushes having one closed end should preferably have the open end presented to the hous-

ing bore (Fig. 9). if this is not possible, the force may be applied to the inside face of the
3 A 10 closed end in the case of bushes type DLF (Fig. 10). (This must not be done in the case of
Amin = fia + 1 mm bushes type DBF or BK)

CAGED NEEDLE BUSHES INCORPORATING SEALS
Caged needle bushes type DB..E (or HK..E) have a seal incorporated on the inside of the

T mi’r‘m- Y. face marked with the bearing part number. To this face should be applied the force neces-
sary for installation. Thus, after fitting, the seal will normally be situated towards the outside

N\
3
)

"_ i of the bearing to prevent loss of lubricant and the entry of dirt, etc. (Fig. 11). If sealing is also
I “1 necessary on the opposite side, a separate sealing ring type ET, of the same internal and ex-
% I ternal diameters as the needle bush may be used. The bearing seal which is made of syn-

thetic rubber permits operation up to 120°C. (Minimum running temperature —20°C.)
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The shaft to be introduced into the needle bush on assembly must be chamfered at its end
or at its shoulder (Fig. 12). When carrying out this operation the surface passing through the
seal must be greased, in order to provide satisfactory sealing at commencement of opera-
tion.

INNER RINGS

Inner Rings for needle bushes are normally supplied without oil hole and have a cylindrical
needle track (series IM or IM..P). In those infrequent cases where lubrication is provided
through the shaft, inner rings can be supplied on request with an oil hole (series IMC). Please
consult NADELLA for details.

The inner rings with a slightly convex needle track series IM..R6 without cil hole are primarily
intended for full complement needle bushes type DL as a means of extending the permiss-
ible misalignment tolerance up to 1 in 1 000 for continuous operation (instantaneous maxi-
mum: 2 in 1 000). Inner rings type IM..R6 must be correctly centred in relation to the bush
(maximum permissible displacement: 5% of width L). For this reason these inner rings can-
not be used with closed-end bushes type DLF.

SHAFT TOLERANCES
Operating Needle bushes Dim. Needle bushes Dim.
conditions without inner ring Ci with inner ring Ci
Mipesacert | e | MEEessest | ks e
Oagllating et | mee | ALeset | mse
HOUSING TOLERANCES

Housing Dimension De

Types of bush Steel ti Non-ferrous metal (1)
eel or cast iron or thin casings in steel

DL,DLF-DB,DBF-DB...E H6 (H7) M6 (M7)
DL...P,DLF...P
HK,BK,HK...E N6 (N7) R6 (R7)

(1) If 2 housing of non-~ferrous metal reaches temperatures considerably higher (or lower) than 20°C, account should be
taken of the difference in expansion (or contraction) of the bush and suitable adjustments to the fits should be made.

The cylindrical tolerance defined as the difference in radii of two coaxial cylinders (Standard ISO 1101) must normatly be
less than a quarter of the machining tolerance on the defined diameter. However, for precision applications or high
speeds, it is recommended that the cylindrical tolerance is reduced to one eighth of the machining tolerance.

RADIAL PLAY

The fit of a bush in its housing determines to a large extent the dimension under the needles
after fitting and consequently the radial play during operation.

The recommended shaft and housing tolerances give a radial play the limits of which are
suitable for most normal applications. To obtain a closer clearance, it is possible to match
the shaft diameters with the diameters under the needies of the bushes after the latter have
been fitted into their housings.

The possible differences in the rigidity of housings and the variations of clamping force re-
sulting from the tolerance build up do not permit one to establish a range of dimensions un-
der the needles for every application. However, for housings of very thick steel, taking into
account the probable restraining force, the variations of the dimension under the needles af-
ter installation will be within the tolerances given below:

Tolerance of dimension
Type of bush under the needles after fitting
DL...P,DLF...P F8
HK,BK,HK...E
Dimension Ci

<22 mm +15/+50 pm
DL,DLF 25 - 44 mm +20/+60 pm
DB, DBF,DB...E 45 -55 mm +20/+65um

The radial play limits should also take into account the tolerance of the shaft used directly as
a raceway or the outer diameter of the inner ring after it has been fitted on to the shaft.

Where an inner ring is used on a shaft of recommended tolerance k5 (k6) or m5 (m6), the
minimum play may be slightly lower and the maximum play slightly higher than for the case
of an assembly without inner ring on a shait of h5 (h6) tolerance.

NADELLA
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L
Needle Bushes, -
full complement, B
retained |
|
\
. Ci t++-— i De
@ open series \
DLandDL...P
® closed
end series igzmmajgl
DLF and DLF...P DL, DL...P DLF, DLF...P
Limit load: See technical section page 11
and calculation examples pages 14 to 17.
A
Shaft Designations Ci De L f Basic capacities Limit Speed Weight
Dia. DL, DLF Series 0/-0.25 min load limit approx.
DL..P,DLF..P Dyn. Cr | Stat. Cor DL DLF
mm to ISO tolerances mm mm mm mm N N N r.p.m. g g
6 DL,DLF 6 10 6 12 10 7,7 2900 3800 1450 50 000 4.2 44
8 DL,DLF 8 10 8 14 10 7,7 4 500 6 500 2000 37 500 53 56
9 DL,DLF 9 14 12 9 14 12 9,7 6100 9200 2950 33000 6,1 6,5
10 DL,DLF 10 12 10 16 12 9,7 7 000 10900 3400 30 000 8 8,5
12 DL,DLF 12 10 12 18 10 77 6 000 9700 2800 25000 7.6 8,4
DL,DLF 12 12 12 18 12 9,7 7 000 11 500 4000 25000 94 | 10,2
13 DL,DLF 13 12 13 19 12 9,7 8 500 14 200 4200 23 000 99 | 10,9
14 | DL,DLF 14 12 14 20 12 97 7 900 13 500 4 600 21500 | 105 | 11,6
15 | DL, DLF 15 12 15 21 12 97 9400 16 400 4 800 20000 | 11 12,2
16 | DL, DLF 16 12 16 22 12 9,7 8700 15500 5200 18500 | 12 13,4
17 DL,DLF 17 12 17 23 12 9,7 9000 16 200 5400 17500 | 13 14,4
DL,DLF 17 23 12 P 17 23 12 9,7 9000 16 200 5400 17500 | 13 14,4
DL,DLF 18 12 18 24 12 9,7 | 10700 19 500 5700 16500 | 14 16
18 | DL,DLF 18 16 18 24 16 13,7 | 16000 29500 9000 16500 | 19 21
DL,DLF 18 24 16 P 18 24 16 13,7 | 16000 29 500 9000 16500 | 19 21
20 DL,DLF 20 12 20 26 12 9,7 | 10200 19 500 6 300 15000 | 15 17
DL, DLF 20 16 20 26 16 13,7 | 16000 30 500 10 000 15000 | 20 22
22 |bL,DLF 22 16 22 28 16 13,7 | 17000 33000 10 800 13500 | 22 25
25 DL,DLF 25 16 25 33 16 13,7 | 16000 32 500 10 800 12000 | 35 39
DL,DLF 25 20 25 33 20 17,7 | 22800 46 000 15500 12000 | 43 47
28 | OL,DLF 28 20 28 36 20 17,7 | 24500 52 000 17 000 11000 | 47 51
DL,DLF 30 16 30 38 16 13,7 | 21700 46 500 12600 10000 | 40 45
30 DL,DLF 30 20 30 38 20 17,7 | 26000 56 000 18 000 10000 | 50 55
DL,DLF 30 25 30 38 25 22,7 | 35500 76 000 25000 10000 | 63 68
DL,DLF 35 42 16 P 35 42 16 13,7 | 21500 48 000 15400 8500 | 40 46
35 DL,DLF 35 16 35 43 16 13,7 | 24000 54 000 14 500 8500 | 46 53
DL,DLF 35 20 35 43 20 17,7 | 29000 65 000 21000 8500 | 57 64
40 DL,DLF 40 16 40 48 16 13,7 | 26500 62 000 16 500 7500 | 51 61
DL,DLF 40 20 40 48 20 17,7 | 36000 84 000 23 500 7500 { 64 74
44 | DL,DLF 44 16 44 52 16 13,7 | 23800 57 000 18 000 6800 | 56 66
45 | DL,/DLF 45 52 16 P 45 52 16 13,7 | 25800 63 000 19 800 6500 | 48 58
47 | DLDLF 47 16 47 55 16 13,7 | 25000 61 000 19 200 6400 | 60 71
DL,'DLF 50 12 50 58 12 9,7 | 20000 50 000 15000 6000 | 47 61
50 DL,DLF 50 18 50 58 18 15,7 | 36500 92 000 24 500 6000 | 71 85
DL,DLF 50 20 50 58 20 17,7 | 37000 93 000 29 000 6000 | 77 91
55 | DL,DLF 55 20 b5 63 20 | 17,7 | 39500 |102000 32 000 5500 | 86 102

* on request
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1) Inner rings with lubrication hole, type IMC, available on request.
2) Inner rings with convex raceways cannot be used with needle

Inspection of bushes Inner rings bushes with closed end (Series DLF or DLF...P).

Ring Plug Plug Shait | Designation Di Ci L r |Weight Reference
Gauge Gauge Gauge Dia. 0/-0.12 mini |approx. Needle bush

Bore GO NO-GO

mm mm mm mm IM Series mm mm mm mm g
12,000 6,009 6,036
14,000 8,009 8,036
14,000 9,009 9,036
16,000 10,009 10,036
18,000 12,009 12,035 8
18,000 12,009 12,035 M 8 12124 8 12 | 124 | 03 58 |DL, DLF 1212
19,000 13,009 13,035 9 1M 913124 9 13 (124 | 03 6,4 DL, DLF1312
20,000 14,009 14,035 10 |Im 10 14124 10 14 1124 | 03 7 |DL,DLF 1412
21,000 15,009 15,035 12 M 12 1512,4 12 15 124 | 02 5.8 |DL, DLF 1512
22,000 16,009 16,035 IM1216 12,4 12 16 | 124 | 0,3 8,1 |DL, DLF 16 12
23,000 17,009 17,035 M1317 12,4 13 17 (124 | 03 8,7 |DL, DLF17 12
22,976 17,016 17,034 IM1317 12,4 13 17 124 | 03 8,7 [DL,DLF172312P
24,000 18,009 18,035 13 [Im1318 12,4 13 18 124 | 0,35 | 11,2 |DL, DLF 1812
24,000 18,009 18,035 IM 13 18 16,4 13 18 |164 | 0,35 | 15 |DL,DLF 1816
23,976 18,016 18,034 IM 1318 16,4 13 18 | 164 | 0,35 | 15 |DL,DLF1824 16P
26,000 20,009 20,035 15 |M 1520124 15 | 20 |124 | 035 | 12,7 |DL, DLF2012
26,000 20,009 20,035 iM 15 20 16,4 15 | 20 |164 | 0,35 | 17 |DL,DLF2016
28,000 22,009 22,035 17 |IM172216,4 17 | 22 |164 | 0,35 | 18,8 |DL, DLF22 16
33,000 25,015 25,041 20 IM 20 25 16,4 20 | 25 | 164 | 0,35 | 21,5 |DL, DLF25 16
33,000 25,015 25,041 IM 20 25 20,4 20 | 25 | 204 | 0,35 | 27 |DL,DLF2520
36,000 28,015 28,041 23 M 2328204 23 | 28 |204 | 035 | 30,5 |DL, DLF2820
38,000 30,015 30,041 IM 25 30 16,4 25 | 30 |164 | 0,35 | 26,5 |DL,DLF 3016
38,000 30,015 30,041 25 |ImM253020,4 25 | 30 | 204 | 0,35 | 33 |DL,DLF3020
38,000 30,015 30,041 IM 25 30 25 25 | 30 |25 0,35 | 40 |DL,DLF 3025
41,972 35,025 35,050 1M 30 35 16,4 30 | 35 164 | 035 | 31 |DL,DLF354216P
43,000 35,015 35,041 30 |IM303516,4 30 | 35 |164 | 035 | 31 |DL,DLF3516
43,000 35,015 35,041 IM 30 35 20,4 30 | 35 |204 | 0,35 | 39 |DL,DLF3520
48,000 40,015 40,041 35 IM 35 40 16,4 35 | 40 | 164 | 0,35 | 36 |DL,DLF4016
48,000 40,015 40,041 M 35 40 20,4 35 | 40 | 204 | 035 | 45 |DL,DLF4020
52,000 44,015 44,041 40 1M 40 44 16,4 40 | 4 |164 | 03 | 32 |DL,DLF4416
51,967 45,025 45,050 IM4045164P* 40 | 45 |164 | 03 | 32 |DL DLF455216P
55,000 47,015 47,041
58,000 50,015 50,041
58,000 50,015 50,041 45
58,000 50,015 50,041 IM 45 50 20,4 45 | 50 | 204 | 06 | 56 |DL, DLF5020
63,000 55,015 55,041 50 |mMm5055204 50 | 55 | 204 {06 |62 |DL DLF5520

* on request
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Caged Tt

needle -
bushes
@® open series
DB, HK ci bl pe
® closed end
series DBF, BK
= |
DB, HK
Limit load: See technical section page 11
and cafulation examples pages 141to 17.
Shaft Designations Ci De L f Basic capacities Limit Speed Weight
Dia. 0/-0.25 min load limit approx.
Series
HK, BK Series? Dyn. Cr |Stat. Cor DB | DBF
mm | to ISO tolerances DB, DBF mm | mm | mm | mm N N N r.p.m. g g
5 |HK,BK 5 9 5 9 9| 79| 2150 1950 670 80000 | 2 2,1
6 HK,BK 6 8 6| 10 8| 69| 2000 1800 600 67000 2 2,1
HK,BK 6 9 6| 10 9| 79| 239 2280 760 67000 23| 24
7 | HK,BK 7 9 71 11 9| 79| 2750 2850 930 57000 | 27| 29
8 HKBK 8 8 8] 12 8| 69| 2 500 2580 820 50000 | 26| 28
HK,BK 8 10 8| 12 10| 89| 3500 3900 1250 50000 | 32| 34
9 | HK*BK 9 10 9 18 10| 89| 3800 4500 1400 44000 | 35| 3.8
HKBK 10 10 10| 14 10| 89| 3950 4900 1500 40000 | 39| 4,2
10 | HKBK 10 12 10| 14 i2 | 10,9 | 5000 6 600 2100 40000 | 47| 5
DB,DBF 10 12 10| 16 12 | 10,6 | 5700 6 000 2200 40000 | 75| 8,2
HK,BK12 10 12| 16 10 | 89| 4450 6000 1800 33000 | 45! 5
DB,DBF 12 10 12| 18 10 | 85| 4750 5000 1800 33000 7 7.8
12 HKBK 12 12 12| 18 12 | 10,5| 6300 7 200 2500 33000 | 87| 95
DB,DBF 12 12 12| 18 12 | 10,5| 6300 7 200 2500 33000 | 87| 95
13 HK, BK13 12 13| 19 12 | 10,5 6800 8 000 2800 31000 | 92|10
DB,DBF 13 12 13| 19 12 | 10,51 6800 8 000 2800 31000 | 92|10
HKBK 14 12 14| 20 12 | 10,5| 6900 8500 2900 29000, 98| 10,7
14 DB,DBF14 12| 14| 20 | 12 {10,5| 6900 | 8500 | 2900 29000 | 98|10,7
HK,*BK 14 16 14| 20 16 | 145 | 9900 | 13500 4 600 29000 | 13 | 13,9
HKBK 15 12 15 21 12 | 10,51 7400 9300 3100 27000 | 105|115
15 DB,DBF 15 12 15| 21 12 1 10,5 | 7400 9300 3100 27000 | 105|115
HKBK 15 22" 15| 21 | 22 120,5|12700 | 18500 | 6200 | 27000 | 19,8| 20,8
HKBK 16 12 16| 22 12 | 10,5 | 7400 9800 3300 25000 | 11 12,3
16 DB,DBF 16 12 16| 22 12 | 10,5 | 7400 9800 3300 25000 | 11 12,3
HKBK 16 16 16| 22 16 | 145 | 10800 | 15700 5200 25000 | 14,7 | 16
HKBK17 12 ” 17| 23 12 110,51 7900 | 10500 3500 24000 | 11,6 13
17 DB,DBF 17 12 17| 23 12 | 10,5| 7900 | 10500 3500 24000  11,6|13
HKBK 18 12 18| 24 12 | 10,5 7900 | 11000 3600 22000 | 12,7 | 14,3
18 | HK,BK18 16 18| 24 16 | 145 | 11400 | 17500 5800 22000 | 17 118,6
DB,DBF 18 16 18| 24 16 | 14,5 | 11500 | 17700 5800 22000 | 17 | 18,6
HKBK 20 10 20| 26 10 | 85| 6300 8500 2800 20000 | 11,5| 13,5
HK,;BK20 12 20| 26 12 | 10,5| 8400 | 12300 4000 20000 | 13,8| 15,8
20 DB,DBF 20 12 20| 26 12 | 10,5| 8400 | 12300 4 000 20000 | 13,8} 15,8
HKBK20 16 20| 26 16 | 14,5 | 12200 | 19500 6 400 20000 | 184|204
DB,DBF 20 16 20| 26 16 | 14,5 ] 12200 | 19500 6400 20000t 18,4 | 20,4
HK*BK 20 20 20| 26 20 | 18,5 | 15500 | 27 000 8700 20000 | 23 |25

* on request

1) Fitted with 2 needle cages.

2)The recommended housing tolerance for those bushes is identical with the appropriate tolerance for combined bearings RAX or RAXF 700 series of equivalent
diameters.
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IMPORTANT
The caged needle bushes manufac- L ——_l L
tured to tolerances conforming to p y o
777777777722 Gt M,
ISO standard 3245 now have new r r
designations: i F
— HK series, open, formerly DB...P ) .
— BK series, closed-end, formerly bi ci
DBF...P
For a limited period, one or the
other designations will be supplied & 7223
in deliveries. ' IM IMC 3)
Inspection of bushes Inner rings 3) Inner rings with lubrication hole type IMC, available on request.
Ring Plug Plug Shaft Designation Di Ci L r |Weight Reference
Gauge Gauge Gauge Dia. 0/-0,12 min !approx. Needie bush
Bore GO NO-GO
mm mm mm mm IM Series mm mm mm | mm g
8,984 5,010 5,028
9,984 6,010 6,028
9,984 6,010 6,028
10,980 7,013 7,031
11,980 8,013 8,031
11,980 8,013 8,031
12,980 9,013 9,031
13,980 10,013 10,031
13,980 10,013 10,031
16,000 10,009 10,036
15,980 12,016 12,034 IM 812 10P 8 12 10 0,3 46 | HK, BK 12 10
18,000 12,009 12,035
17,980 12,016 12,034 8 IM 812 12,4 8 12 124 | 0,3 58 | HK, BK 12 12
18,000 12,009 12,035 IM 812 124 8 12 124 | 0,3 58 | DB, DBF 12 12
18,976 13,016 13,034 9 IM 913 124 9 13 124 | 0,3 64 | HK, BK 13 12
19,000 13,009 13,035 IM 913 124 9 13 124 | 0,3 6,4 | DB, DBF 13 12
19,976 14,016 14,034 IM10 14 12,4 10 14 124 1 0,3 7 HK, BK 14 12
20,000 14,009 14,035 10 fm1014 124 10 14 124 | 0,3 7 DB, DBF 14 12
19,976 14,016 14,034 IM1014 16 P 10 14 16 0,3 9 HK, BK 14 16
20,976 15,016 15,034 IM12 15 12,4 12 15 124 | 0,2 58 { HK, BK 15 12
21,000 15,009 15,035 IM12 15 12,4 12 15 124 | 0,2 5,8 | DB, DBF 15 12
20,976 15,016 15,034 19 IM12 15 224* | 12 15 224 | 0,2 10,7 | HK, BK 15 22
21,976 16,016 16,034 IM12 16 12,4 12 16 124 | 0,3 8,1 | HK, BK 16 12
22,000 16,009 16,035 IM12 16 12,4 12 16 124 | 0,3 8,1 | DB, DBF 16 12
21,976 16,016 16,034 IM12 16 16 P 12 16 16 0,3 10,5 | HK, BK 16 16
22,976 17,016 17,034 IM13 17 124 13 17 124 | 0,3 8,7 | HK, BK 17 12
23,000 17,009 17,035 IM13 17 12,4 13 17 124 | 0,3 8,7 | DB, DBF 17 12
23,976 18,016 18,034 13 fm13 18 124 13 18 12,4 | 0,35 | 11,2 | HK, BK 18 12
23,976 18,016 18,034 IM13 18 12,4 13 18 124 | 0,35 | 11,2 | HK, BK 18 16
24,000 18,009 18,035 IM13 18 16 P 13 18 16,4 | 1,35 15 DB, DBF18 16
25,976 20,020 20,041
25,976 20,020 20,041 IM15 20 124 15 20 124 | 0,35 | 12,7 | HK, BK 20 12
26,000 20,009 20,035 15 IM15 20 12,4 15 20 12,4 | 0,35 | 12,7 | DB, DBF20 12
25,976 20,020 20,041 IM1520 16 P 15 20 16 0,35 16,5 | HK, BK 20 16
26,000 20,009 20,035 IM15 20 16,4 15 20 16,4 | 0,35 | 17 DB, DBF20 16
25976 | 20,020 20,041 IM1520 20 P 15 20 20 0,35 | 20,5 | HK, BK 20 20

* on request

— over
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Caged
needle
bushes

@® open series
DB, HK ci
® closed end
series DBF, BK

— over

Limit load: See technical section page 11

and calculation examples pages 14 to 17.

A

Shaft Designations Ci De L f Basic capacities Limit Speed Weight
Dia. 0/-0.28 min load limit approx.
Series

HK, BK Series? Dyn. Cr |Stat. Cor| DB | DBF

mm Jto ISO tolerances DB, DBF mm | mm | mm mm N N N r.p.m. g g
HK,BK 22 12 22 | 28 12 {1 10,5 8900 | 13500 4300 18000 | 15 18

22 |HK'BK 22 16 22 | 28 16 | 14,5 12800 | 21700 7 000 18000 | 20 23
DB, DBF 22 16 22 | 28 16 | 14,5 | 12800 | 21 500 7 000 18000 | 20 23

HK,BK 25 12 25 32 12 | 10,5| 9300 | 13000 4300 16000 | 20 23
HK,BK 25 16 25 32 16 | 145 | 14400 | 22700 7 400 16000 | 26 29

25 HK, BK 25 20 25 32 | 20 | 18518900 | 32000 | 10500 16000 | 32 35
DB, DBF 25 16 25 33 16 | 14,5 | 15500 | 22 300 7 500 16000 | 30 34

DB, DBF 25 20 25 33 | 20 | 18520500 | 32000 | 10500 16000 | 37 41

28 HK*BK 28 16 28 35 16 | 14,5 | 15000 | 25000 8100 14300 | 28 32
HK,BK 28 20 28 35 | 20 | 18519800 | 35500 | 11400 14300 | 35 39
HK*BK 30 12 30 37 12 | 10,51 10200 | 15500 5000 13000 | 23 27
HK,*BK 30 16 30 37 16 | 14,51 15900 | 27 300 8 700 13000 | 30 34

30 |HKBK 30 20 30 | 37 | 20 | 18520800 | 38500 | 12400 | 13000 | 38 | 42
DB, DBF 30 20 30 38 | 20 |18,5|22300 | 37500 | 12000 13000 | 45 50

HK*BK 35 16 35 | 42 16 | 14517200 | 31800 | 10100 11500 | 35 11

35 |HKBK 35 20 35 42 20 | 18,5| 22500 | 45000 | 14300 11500 | 43 49
DB,DBF 35 20 35 | 43 20 | 18,5| 24500 | 45000 | 14300 11500 | 49 56

HK*BK 40 12 40 47 12 | 10,5 | 11400 | 19500 6 300 10000 | 30 37

40 *HK,;"BK 40 16 40 47 16 | 14,5 17500 | 34000 | 10700 10000 | 39 46
*HK,*BK 40 20 40 47 | 20 | 18,5| 23000 | 48500 | 15200 10000 | 49 56

- DB, DBF 40 20 40 48 | 20 | 18,5| 26200 | 51000 | 16000 10000 | 55 63

*HK,*BK 45 16 45 | 52 16 | 14,5 | 18800 | 39000 | 12000 9000 | 43 53

45 | HK,BK 45 20 45 | 52 | 20 | 18,5|24800 | 55000 | 17000 9000 | 54 64
DB, DBF 45 20 45 | 52 | 20 | 18524800 | 55000 § 17000 9000 | 54 64

47 DB, DBF 47 16 47 | 55 16 | 14,5 21700 | 42000 | 13200 8500 | 50 61
*HK,*BK 50 20 50 58 | 20 | 18,5 | 29500 | 64000 | 20000 8000 | 70 83

50 DB, DBF 50 20 50 { 58 | 20 | 18,5|29500 | 64000 | 20000 8000 | 70 83
*HK,*BK 50 24 50 | 58 | 24 | 225| 36000 | 83000 | 25500 8000 | 84 97
*HK,"BK 55 20 55 63 | 20 | 18,5 | 31500 | 72000 | 22000 7300 76 92

55 *HK,"BK 55 24 55 63 | 24 | 225 | 38500 | 93000 | 28500 7300 91 | 107

* on request

1) The recommended housing tolerance for these needie bearings is identical with the housing tolerance for combined bearings RAX or RAXF 700 series of
equivalent diameters.
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IMPORTANT

The caged needle bushes manufac-
tured to tolerances conforming to
ISO standard 3245 now have new
designations:

— HK series, open, formerly DB...P
— BK series, closed-end, formerly
DBF...P

For a limited period, one or the
other designations will be supplied
in deliveries.

IM IMC 2)
Inspection of bushes Inner rings 2) Inner rings with lubrication hole type IMC, available on request.

Ring Plug Plug Shaft Designation Di Ci L r [Weight Reference
Gauge Gauge Gauge Dia. 0/-0.12 min |approx. Needle bush
Bore GO NO-GO

mm mm mm mm IM Series mm mm | mm | mm g

27,976 22,020 22,041 M 17 22 13 P 17 | 22 |13 | 035 | 149 |HK BK 22 12
27,976 22,020 22,041 17 |M1722 16 P 17 | 22 |16 | 035 | 185 |HK BK 22 16
28,000 22,009 22,035 M17 22 16,4 17 | 22 | 164 | 0,35 | 188 | DB, DBF 22 16
g}g;g gg’ggg gg’gﬂ M202516P | 20| 25 |16 |035 | 21 |HK BK 25 16
21970 52020 8 041 20 |M202520P 20| 25 |20 |035 | 265 |HK, BK 25 20
33000 52015 8 041 IM 20 25 16,4 20| 25 | 164 | 035 | 21,5 | DB, DBF 25 16
33,000 25,015 25 041 IM 20 25 20,4 20 | 25 | 204 | 035 | 27 |DB, DBF 25 20
34,972 28,020 28,041

34972 28,020 28041 23 |m2328 20P 23| 28 |20 {035 | 30 |HK BK 28 20
36,972 30,020 30,041 iM2530 124P] 25 | 30 | 124 | 035 | 197 |HK, BK 30 12
36,972 30,020 30,041 IM 25 30 16,4 25 | 30 | 164 | 035 | 265 |HK, BK 30 16
36,972 30,020 30,041 25 |m2s3020P | 25| 30 |20 |035 | 32 |HK BK 30 20
38,000 30,015 30,041 IM 25 30 20,4 25 | 30 | 204 | 035 | 33 |DB, DBF 30 20
41,972 35,025 35,050 IM 30 35 16,4 30| 35 | 164 | 035 | 31 |(HK BK 35 16
41,972 35,025 35,050 30 [ mM3035 20P 30| 35 |20 [035 | 38 |HK BK 35 20
43,000 35,015 35,041 IM 30 35 20,4 30| 35 | 204 {035 | 39 |DB, DBF 35 20
jg’gg 38’832 28’828 IM3540 164 | 35 | 40 | 164 | 035 | 36 |HK BK 40 16
46970 40,025 40,050 35 |m3540 20P 35| 40 |20 | 035 | 4 |HK BK 40 20
48,000 40,015 40,041 IM 35 40 20,4 35 | 40 | 204 | 0,35 | 45 |DB, DBF 40 20
51,967 45,025 45,050 4M40 45 164P| 40 | 45 | 164 | 035 | 41 |HK BK 45 16
51,967 45,025 45,050 40 [mM4a045 20P 40 | 45 |20 |035 | 50 |HK BK 45 20
52,000 45,015 45,041 iIM 40 45 20,4 40 | 45 | 204 | 035 | 51 |DB, DBF 45 20
55,000 47,015 47,041

57,967 50,025 50,050 IM 45 50 20,4 45 | 50 | 204 | 065 | 56 |HK BK 50 20
58,000 50,015 50,041 45 |mas 50 20,4 45 | 50 | 204 | 065 | 56 |DB, DBF 50 20
57,967 50,025 50,050 IM45 50 25 P 45 | 50 |25 | 065 | 69 |HK BK 50 24
62,967 55,030 55,060 50 IM 50 55 20,4 50 | 55 | 204 | 065 | 62 |HK BK 55 20
62,967 55,030 55,060 IM50 55 25 P 50 | 55 |25 |065 | 76 |HK BK 55 24

* on request
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Caged needle
bushes with
integral seal

®DB...E, HK...E

Limit Joad: See technical section page 11
and calculation examples pages 14 to 17.

A

Shaft Designations Ci De L Basic capacities Limit Speed Weight
Dia. 0/-0.25 load fimit approx.
Series |
HK...E ; Series? Dyn. Cr |Stat. Cor
mm | to ISO tolerances| DB...E mm mm mm N N N r.p.m. g
12 DB12 14 E 12 18 14 6300 7200 2500 16 600 9,5
14 *HK 14 14 E 14 20 14 6900 8500 2900 14 300 10,8
DB 14 14E 14 20 14 6900| 8500 2900 14 300 10,8
15 HK 15 14 E 15 21 14 7400 | 9300 3100 13 300 11,3
HK 15 24 EV 15 21 24 12700 | 18500 6 200 13300 20,8
16 HK 16 14 E 16 22 14 7400 | 9800 3300 12500 12,2
HK 16 18 E 16 22 18 10800 | 15700 5200 12500 16,2
17 DB 17 14 E 17 23 14 7900 | 10500 3500 11 700 12,6
18 *HK 18 14 E 18 24 14 7900 | 11000 3600 11 100 13,7
DB 18 18 E 18 24 18 11500 | 17700 5800 11100 18
20 *HK 20 18 E 20 26 18 12200 | 19500 6400 10 000 19,8
DB20 18 E 20 26 18 12200 | 19500 6400 10 000 19,8
29 *HK 22 18 E 22 28 18 12800 | 21700 7 000 9100 21,6
DB22 18 E 22 28 18 12800 | 21500 7 000 9100 21,6
*HK 25 18 E 25 32 18 14400 | 22700 7 400 8 000 28
25 DB25 22 E 25 33 22 20500 | 32000] 10500 8 000 39
DB 25 36 EV 25 33 36 26500 | 44500{ 18000 8 000 63
30 HK 30 18 E 30 37 18 15900 | 27 300 8700 6700 32
DB3022E 30 38 22 22300 | 37500 | 12000 6700 47
35 *HK 35 18 E 35 42 18 17200 | 31800 10100 5700 39
DB3522E 35 43 22 24500 | 45000 | 14300 5700 53
40 *HK 40 18 E 40 47 18 17500 | 34000 | 10700 5000 44
DB4022 E 40 48 22 26200 | 51000 16000 5000 60
45 *HK 45 18 E 45 52 18 18800 | 39000 | 12000 4 400 47
HK 45 22 E 45 52 22 24800 | 55000 | 17000 -4 400 58
50 *HK 50 22 E - 50 58 22 29500 | 64000 | 20000 4000 76
, DB5022 E 50 58 22 29500 ! 64000 | 20000 4 000 76

* on request

1) Fitted with 2 needle cages.
2) The recommended housing tolerance for these needle bearings is identical with the housing tolerance for combined bearings

RAX or RAXF 700 series of equivalent diameters.
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IMPORTANT

The caged needle bushes manufac-
tured to tolerances conforming to
ISO standard 3245 now have new

designations:

— HK...E series, open, with seal, for-

merly DB...PE

For a limited period, one or the
other designations will be supplied

in deliveries.

lnspection of bushes Inner rings 3) Inner rings with lubrication hole type IMC, available on request.

Ring Plug Plug Shaft | Designation Di Ci L r |Weight Reference
Gauge Gauge Gauge Dia. 0/-0.12 min |approx, Needie bush
Bore GO NO-GO

mm mm mm mm IM Series mm mm mm mm g

18,000 12,009 12,035 8 *IM 8 12 16 8 12 16 0,3 74 | DB 1214 E
19,976 14,016 14,034 IM10 14 16 P 10 14 16 0,3 9 HK 14 14 E
20,000 14,009 14,035 10 IM10 14 164 10 14 16,4 | 0,3 92 | DB 1414 E
20,976 15,016 15,034 M1215 16 P 12 15 16 0,2 76 | HK 1514 E
20,976 15,016 15,034

21,976 16,016 16,034 12 IM12 16 16 P 12 16 16 0,3 105 | HK 16 14 E
21,976 16,016 16,034 *IM12 16 20 P 12 16 | 20 0,3 132 | HK 16 18 E
23,000 17,009 17,035 13 IM13 17 164 13 17 16,4 | 0,3 115 | DB 17 14 E
23,976 18,016 18,034 IM13 18 16 P 13 18 16 0,35 | 145 | HK 18 14 E
24,000 18,009 18,035 14 | M14 18 204 14 18 | 204 |03 155 | DB 18 18 E
25,976 20,020 20,041 15 IM1520 20 P 15 20 |20 0,35 | 205 | HK 20 18 E
26,000 20,009 20,035 IM15 20 20 15 20 20 035 | 205 | DB 20 18 E
27,976 22,020 22,041 17 M17 22 20 P 17 22 20 0,35 | 23 HK 22 18 E
28,000 22,009 22,035 IM17 22 20,4 17 22 20,4 1035 (235 | DB 2218 E
31,972 25,020 25,041 IM20 25 20 P 20 25 120 035 | 265 | HK 25 18 E
33,000 25,015 25,041 20 | ™M2025 25 20 25 |25 0,35 | 33 DB 25 22 E
33,000 25,015 25,041

36,972 30,020 30,041 25 IM25 30 20 P 25 30 20 0,35 | 32 HK 30 18 E
38,000 30,015 30,041 IM25 30 25 25 30 | 25 0,35 | 40 DB 30 22 E
41,972 35,025 35,050 30 IM3035 20P 30 3 |20 0,35 | 38 HK 35 18 E
43,000 35,015 35,041 IM30 35 25 30 35 25 0,35 | 48 DB 3522 E
46,972 40,025 40,050 ' 35 IM35 40 20 P 35 40 20 0,35 | 44 HK 40 18 E
48,000 40,015 40,041 4 IM35 40 25 35 40 |25 0,35 | 55 DB 40 22 E
51,967 45,025 45,050 40 IM40 45 20 P 40 45 | 20 0,35 | 50 HK 45 18 E
51,967 45,025 45,050 *IM40 45 25 P 40 45 25 0,35 | 62 HK 4522 E
57,967 50,025 50,050 45 IM45 50 25 P 45 5 |25 0,65 | 69 HK 50 22 E
58,000 50,015 50,041 IM 45 50 25 45 50 |25 0,65 | 69 DB 50 22 E

* on request

NADELLA
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BEARINGS WITH CAGE - GUIDED NEEDLES

Caged needle bearings possess an outer ring made from through- hardened bearing steel.
The cage, which guides the needles and retains them in the outer ring, is manufactured as
explained in the section on needle cages.

The bearings may be used without an inner ring if the shaft journal serving as a raceway is of
sufficient hardness and has the correct surface finish. To ensure that the full load capacity of
these bearings is achieved, a hardness of 58—64 HRC is required. A lower hardness will en-
tail a reduction in the load capacities (both dynamic and static) as shown in the table of di-
mensions (see Technical Section).

TYPES OF BEARING
Without inner ring With inner ring
NB NBI
RNA NA

Dimensions of series 49 in accordance with
1SO Standard 1206
(French Standard E 22 370-DIN 617)

TOLERANCES OF THE INNER AND OUTER RINGS

The inner and outer rings of caged bearings are manufactured in conformance with the tol-
erance class of ISO 1206 (French Standard E 22 370).

For high precision applications, bearing rings can be made to closer tolerances correspond-
ing to classes 6, 5 and 4 of ISO Standard 492 (DIN 620) denoted by symbols P8, P5, P4.

SHAFT AND HOUSING TOLERANCES

SHAFT HOUSING
without with inner ring
Type of operation Load direction inner ring Di (1) De (2)
Ci
=80 85-130
Fixed h5 k5 m5 J6 (J7)
Shaft revolving Revolving at
Housing stationary shaft speed 95 h5 h5 M6 (M7)
Indeterminate g5 k5* m5* M6 (M7)
Fixed g5 h5 h5 M6 (M7)
Shatft stationary Revolving at
Housing revolving housing speed hs k5 m5 J6 (47)
Indeterminate a5 k&5* m5* M6 (M7)
Sha“rj\;‘o‘fv?r?é‘s'"g Variable g5 K5* ms* M6 (M7)
Oscillatory motion Variable h5 k5 k5 M6 (M7)
* class C3 bearing required in these cages 1), 2): see on page 44
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The cylindrical tolerance defined as the difference in radii of two coaxial cylinders (ISO Standard 1101) should normally
be less than a quarter of the manufacturing tolerance. However, for high precision or high speed applications, it is advis-
able to restrict this tolerance to one eighth of the manufacturing tolerance.

1) Tolerances shown are valid for solid shafts of steel or cast iron. Tighter fits are required for inner rings mounted on hol-
low or non-ferrous metal shafts.

2) Tolerances shown are valid for housings of steel or cast iron having rigid walls. Tighter fits are required for outer rings
in thin-walled or non-ferrous metal housings.

If shafts or housings are of light alloy and can reach temperatures considerably higher (or lower) than 20°C, allowance
should be made for differential expansion (or contraction).

RADIAL PLAY
» Bearings without inner ring

Radial play results from the difference between the diameter beneath the needles, which is
held within tolerance F6 in accordance with ISO 1206 (French Standard E 22 370) and the
recommended shaft tolerance (g5 or h5). After installation this clearance may be slightly re-
duced where the outer ring is a tight fit in the housing of tolerance M6 (or M7). Bearings can
be supplied with a dimension beneath the needles selected from the lower half of the toler-
ance F6 (suffix TB) or from the upper half of the tolerance (suffix TC). See table below:

Nominal dimension Tolerance of diameter under needles
Gi normal F6 selected TB selected TC
mm pum um um
above to
3 6 +10+18 +10+14 +14+18
6 10 +13+22 +13+18 +17 +22
10 18 +16 +27 +16+22 +21+27
18 30 +20+33 +20+27 +26 +33
30 50 +25+41 +25+33 +33+41
50 80 +30+49 +30 +40 +39 +49
80 120 +36+58 +36 +47 +47 +58
120 180 +43 +68 +43 + 56 +55 +68
180 250 +50+79 +50+65 +64+79
Examples of NB 25 33 20 NB253320TB NB253320TC
bearing RNA 4904 RNA 4904 TB RNA 4904 TC

Designations for bearings with outer ring that have been manufactured to closer tolerances of classes 6, 5, or 4 include
the suffix P8, P5 or P4.

Examples: NB 25 33 20 P§, NB 25 33 20 P6 TB, NB 25 33 20 P6 TC.
RNA 4904 P8, RNA 4904 P6 TB, RNA 4904 P6 TC.

» Bearings with inner ring

Caged bearings with inner rings of standard manufacture have a radial play in the group ac-
cording to ISO Standard 5753.

By prior agreement with our Technical Department, such bearings can be supplied as fol-
lows:

having a radial play in group 2, smaller than standard (Suffix C2)
having a radial play in groups 3, 4 or 5, larger than standard to allow for expansion of the in-
ner ring (Suffix C3, C4 or C5).

"~ Within each class, bearings can be supplied with a radial play of reduced overall tolerances

(Suffix “Z8”).

The inner and outer rings of a bearing with reduced radial play “ZS” are matched and if
these rings are interchanged with other inner or outer rings, the reduced radial play “ZS” will
not be retained. They will, however, remain within the limits of standard play for their class.

Complete bearings of which the inner and outer rings are manufactured to tolerance class
P86, P5 or P4, and with radial play in class C2, C3, C4 or C5 have designations with the suffix
P. Example: ...P62 refers to a bearing the inner and outer rings of which are manufactured to
class P6 and with play in class C2.
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» Examples of bearing designations:

NA 4904 P6

NA 4904 P6 ZS

NA 4904 P62

i Normal Radial play C2 Radial play
Tc;l:;ag::; :):il:nser standard reduced standard reduced
g tolerance tolerance ZS tolerance tolerance ZS
normal NBI20 33 20 NBI 20332028 NBI20 33 20 C2 NBI1203320C2ZS
NA 4904 NA 4904 Z8 NA 4904 C2 NA 4904 C2 ZS
class P6 NBI203320P6 |NBI203320P62ZS | NBI203320P62 | NBI203320P62ZS

NA 4904 P62 2S

» Radial play for bearings with cage-guided needles with inner ring:

Inner C2 Play normal play C3 Play C4 Play C5 Play
ring
bore interval interval interval interval interval
Di pAS standard p4S) standard 8 standard Z8 standard z8 standard
mm pm pm pm ym um pm pm um pm um
Above| To |min|max|min |max | min | max | min | max ] min jmax | min | max | min | max | min | max | min | max | min | max
24110(20| 0(30| 20| 30| 10| 40| 35| 45|. 25| 55| 45| 55| 35| 65| 65| 75| 55| 85
24| 30]10(25| 0|30]25| 35|10 | 45] 40| 50| 30| 65| 50| 60| 40| 70| 70| 80| 60| SO
30| 40f12(25| 0|35]|25| 40| 15 | 50| 45| 55| 35| 70| 55| 70| 45| 80| 80| 95| 70|105
40| 50| 15(30| 5[40 | 30| 45|20 | 55| 50| 65| 40| 75| 65| 80| 55| 90| 95/110| 85(120
50| 65|15(35| 5|45 35| 50|20 | 65| 55| 75| 45| 90| 75| 90| 65(105(110|130|100|140
65| 80)20(40| 5|55]140| 60{ 25| 75} 70| 90) 55|105]| 90|110| 75|125]130|150;115]165
80100 25(45 |10 (60145 | 70| 30 | 80| 80(105| 65|115]105|125| 90/140]155|180[{145(|195
100112012550 |10 65| 50| 80| 35| 90| 95|/120| 80|135]120|145|105|160]|180(205|165|220
120(140| 3060|1075 | 60| 90| 40 [105(105(135| 90|155]135{160|115]180]200(230(185(250
140{160| 35|65 15|80 ] 65 |100| 50 |115]115]|150]100|165]150|180|130|195]225|260]210|275
160(180 35|75 |20 (85| 75 {110| 60 {125]125{165|110|175]165{200(150(215|250(285|235|300
180(200440{80|25|95| 80 [120{ 65 |135{140(180|125(195}180|220(165|235|275(315|260{330

In cases where an order separately specifies inner rings for a cage-guided needle bearing it is recommended to make
reference to the corresponding bearing complete, e.g. Inner ring for NBi 20 33 20

INSTALLATION
» Outer rings

The force applied to the face of the outer ring must be exerted only on the area bounded by
the outer diameter De and inner diameter B. Under no circumstances must force be applied
to the flanges which retain the needle cage.

Where inner or outer rings of small diameter not requiring a tight fit are used, they should be
fitted by lightly tapping on a mandrel {see figure). In other cases a press should be used, the
force being applied direct on the bearing centre line.

De B De B De B De B De | B De B
mm mm mm mm mm mm mm mm mm mm mm mm
14 12 26 23 a7 34 50 46 80 | 73 110 | 102
15 13 27 24 38 35 52 48 82 | 75 115 | 107
16 14 28 25 29 36 55 51 85 | 78 120 | 110
17 15 29 26 40 36 57 53 90 | 83 125 | 115
19 17 30 27 42 38 62 56 92 | 83 | 130 | 122
22 19 32 29 45 41 68 61 95 | 90 140 | 132
23 20 33 30 47 43 72 66 | 100 | 92 | 150 | 142
24 21 34 31 48 44 78 71 105 97
» Inner Rings

The smaller sizes of inner rings are installed in a similar manner to that outlined above. Large
inner rings having a tight fit should be immersed in an oil bath at 70—80°C to expand them
sufficiently to slide easily into position on the shait.

NADELLA
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@ Snap ring

@ Groove for extraction tool
@ Snap ring

® Guidance ring

AXIAL RETENTION

The outer rings of caged bearings must be retained laterally. This also applies to inner rings
if the shatft is of tolerance h5. When the shatft is of tolerance k5, inner rings generally have a
sufficiently close fit not to need retention. Any retaining rings used laterally to position the
outer ring must have an inside diameter greater than dimension Ci. Similarly, any parts used
laterally to position the inner ring must have an outside diameter smaller than dimension Ci.

Such an arrangement prevents any fretting at the faces of the bearings and allows the intro-
duction of the shaft (fitted with inner rings if necessary) through the outer ring, installed in its
housing.

The snap-rings must be inspected after positioning in their grooves for correct abutment.

» Retention of outer rings

Whenever possible, the outer rings should be installed in “through bored” housings as these
are easier to manufacture accurately than housings with shoulders. Lateral retention of the
rings can then be ensured by snap-rings, or end caps, etc.

If the housing is not through bored, the bottom of the bore should either include a recess
groove or possess a radius less than that of the outer ring.

_@ When installing large parts, particularly when the bearings are not readily accessible or diffi-

cult to observe, it is advisable to protect the outer ring by means of a collar having an inner
diameter slightly greater than dimension Ci with a large chamfer, through which to guide the
shaft during mounting.

» Retention of inner rings

Inner rings may be laterally retained by snap rings. They can also seat against a shoulder on
the shaft, provided that the radius between shoulder and shaft is smaller than the chamfer on
the rings as shown in the table of dimensions. Whenever possible, an extraction groove
should also be provided on the shaft. If, however, to maintain the strength of the shaft, a large
radius is to be machined between the shoulder and shaft, a ring having a large chamfer
should be placed between the inner ring and the shoulder, thus ensuring accurate face
abutment with the inner ring.
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Bearings with e L=,
cage-guided needles
without inner ring
NB, RNA 49 series
Ci f—-— - — De Ci — —— —i De
All bearings are not
necessarily available.
Ple:ase cc_msult us for &L\\\\\\\\\\?\\\\\\\\\\J\%
ggg‘é?gdtlm]::sf)?g for Up to Ci=12 mm From Ci =14 mm
Shaft Designations Ci De L r Basic capacities Speed | Weight
Dia. min limit approx.
NB Series RNA 49 Series Dyn. Cr | Stat. Cor
mm mm | mm mm mm N N r.p.m. g
7 |NB 7 14 12 7 14 12 0,35 3600 3400 57 000 8,5
NB 8 15 12 8 15 12 0,35 4500 4600 50 000 94
NB 9 16 12 9 16 12 0,35 5000 5500 44000 10,3
NB 9 16 16 9 16 16 0,35 6 300 7 300 44 000 13,8
10 NB 10 17 12 10 17 12 0,35 4 400 4750 40 000 11,7
NB 10 17 16 10 17 16 0,35 6100 7 200 40000 15,2
12 NB 12 19 12 12 19 12 0,35 5050 6 000 33000 13,3
NB 12 19 16 12 19 16 0,35 6 600 8400 33 000 17,5
1 4 RNA 4900 14 22 13 0,30 10 600 11 600 28 500 17
NB 14 22 16 14 22 16 0,35 | 13100 | 15300 28 500 21
15 [NB15 23 16 15 | 23 16 0,35 | 13800 | 16500 27 000 22,3
16 RNA 4901 16 24 13 0,30 | 11700 | 13700 25000 19
NB 16 24 16 16 24 16 0,35 14 500 18 000 25000 235
18 NB 18 26 16 18 26 16 0,35 15700 20500 22 000 26
19 NB 19 27 16 19 27 16 0,35 | 15500 | 20800 21 000 27
NB 19 27 20 19 27 20 0,35 | 19400 | 27500 21 000 34
RNA 4902 20 28 13 0,30 | 13100 | 16900 20000 22,5
20 NB 20 28 16 20 28 16 0,35 16 200 22 000 20 000 28
NB 20 28 20 20 28 20 0,35 20000 29 000 20000 35,5
NB 21 29 16 21 29 16 0,35 16 800 23 500 19000 29
21 NB 21 29 20 21 29 20 0,35 | 20800 | 31000 19 000 37
RNA 4903 22 30 13 0,30 | 14000 | 18900 18 000 245
22 NB 22 30 16 22 30 16 0,35 17 400 24 800 18 000 30,5
NB 22 30 20 22 30 20 0,35 21500 32 500 18 000 38
24 NB 24 32 16 24 32 16 0,35 18 500 27 500 16 700 33
NB 24 32 20 24 32 20 0,35 22 800 36 500 16 700 4
NB 25 33 16 25 33 16 0,35 | 19000 | 29000 16 000 34
25 |NB25 33 20 25 33 20 0,35 | 22500 | 36500 16 000 43
RNA 4904 25 37 17 0,30 25000 30000 16000 56
26 | NB26 34 20 26 | 34 | 20 | 035 | 23300 | 38000 | 15400 | 44
28 NB 28 37 20 28 37 20 0,35 | 27500 | 42500 14 000 53
) RNA 49/22 17 28 39 17 0,30 27 000 34 500 14 000 54
29 NB 29 38 20 29 38 20 0,35 | 27300 | 42500 13800 54
NB 29 38 30 29 38 30 0,35 | 41500 | 73000 13 800 82
over —
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Bearings with

cage-guided needles
without inner ring
NB, RNA 49 series

Ci +— —— —1 De
All bearings are not
necessarily available.
Please consult us for _'t
delivery times and for
special dimensions.
Shatt Designations Ci De L r Basic capacities Speed | Weight
Dia. min limit approx.
NB Series RNA 49 Series Dyn. Cr | Stat. Cor
mm mm mm mm mm N N r.p.m. g
NB 30 40 20 30 40 20 0,35 | 28000 | 44500 13 000 65
30 | NB30 20 30 30 | 40 | 30 | 035 | 41000 | 73000 | 13000 | 98
RNA 4905 30 42 17 0,30 | 28000 | 36500 13000 65
32 NB 32 42 20 32 42 20 0,35 | 28500 | 47000 12 500 68
NB 32 42 30 32 42 30 0,35 | 42000 | 77000 12500 | 103
NB 35 45 20 35 45 20 0,35 | 30500 | 53000 11 000 74
35 |NB35 45 30 35 45 30 0,35 | 44000 | 84000 11000 | 112
RNA 4906 35 47 17 0,30 | 30500 | 43000 11000 75
37 INB37 47 20 37 47 20 0,35 | 31000 | 55000 10 800 78
38 |NB38 48 20 38 48 20 0,35 | 32000 | 57000 10 500 80
NB 40 50 20 40 50 20 0,35 | 32500 | 59000 10000 83
40
NB 40 50 30 40 50 30 0,35 | 47500 | 97000 10000 | 125
42 NB 42 52 20 42 52 20 0,35 | 33500 | 63000 9500 87
RNA 4907 42 55 20 0,60 | 40000 | 64000 9500 | 115
45 NB 45 55 20 45 55 20 0,35 | 34500 | 67000 9000 92
NB 45 55 30 45 55 30 0,35 | 45500 | 95000 9000 | 140
47 | NB47 57 20 47 57 20 0,35 | 35000 | 69000 8500 95
48 RNA 4908 48 62 22 0,60 | 44500 | 77000 8500 | 158
50 NB 50 62 25 50 62 25 0,65 | 44000 | 95000 8000 | 162
NB 50 62 35 50 62 35 0,65 | 61000 |144000 8000 | 230
52 RNA 4909 52 68 22 | 0,60 | 47000 | 86000 7700 | 205
55 NB 55 68 25 55 68 25 0,65 | 44000 | 98000 7000 | 197
NB 55 68 35 55 68 35 0,65 | 61000 |148000 7000 | 278
58 RNA 4910 58 72 22 0,60 | 49500 | 95000 6900 | 185
60 NB 60 72 25 60 72 25 0,65 | 48000 |113000 6700 | 190
NB 60 72 35 60 72 35 0,65 | 66000 |170000 6700 | 270
63 RNA 4911 63 80 25 |1 64000 | 115000 6400 | 283
65 NB 65 78 25 65 78 25 0,85 | 54000 |120000 6000 | 228
NB 65 78 35 65 78 35 0,85 | 74000 |180000 6000 | 320
NB 68 82 25 68 82 25 0,85 | 54000 |123000 5900 | 253
68 | NB68 82 35 68 82 35 0,85 | 75000 |185000 5900 | 355
RNA 4912 68 85 25 1 66 000 | 124 000 5900 | 300
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Shaft Designations Ci De L r Basic capacities Speed | Weight
Dia. min limit approx.
NB Series - RNA 49 Series Dyn. Cr | Stat. Cor
mm ‘ mm mm mm | mm N N r.p.m. g
70 NB70 85 25 70 85 25 0,85 56000 129000| 5700 285
NB 70 85 35 70 85 35 0,85 77000 185000| 5700 405
7 RNA 4913 72 20 25 1 70000 135000| 5500 345
NB 73 90 35 73 90 35 0,85 98000 210000 5500 460
NB 75 92 25 75 92 25 0,85 64000 | 143000| 5300 350
75 NB 75 92 35 75 92 35 0,85 88000 | 215000| 5300 490
NB 80 95 25 80 95 25 1,35 73000 | 148000 5000 294
NB 80 95 35 80 95 35 1,35 | 103000 | 230000| 5000 410
RNA 4914 80 | 100 30 1 100000 | 195000| 5000 500
RNA 4915 85 | 105 30 1 103000 | 205000| 4700 530
NB 85105 35 85 | 105 35 1,356 | 105000 | 240000| 4700 650
NB 90 110 25 90 | 110 25 1,35 77000 165000 | 4400 480
90 RNA 4916 9 | 110 30 1 106000 | 219000 | 4400 560
NB 90 110 35 9 | 110 35 1,35 | 108000| 255000 | 4400 680
95 NB 95 115 26 95 | 115 26 1,35 79000 174000| 4200 530
NB 95 115 36 95 | 115 36 1,35 | 128000 | 280000 | 4200 700
NB100120 26 100 | 120 26 1,35 83000 185000 | 4000 560
100 RNA 4917 100 | 120 35 1,10 | 112000 273000 | 4000 750
NB100120 36 100 | 120 36 1,35 | 112000 | 273000| 4000 770
105 | NB105125 26 105 | 125 26 1,35 85000 195000 3800 580
107 | NB107125 32 107 | 125 32 1,35 | 102000 | 295000 3700 -660
110 | NB110130 30 110 | 130 30 1 118000 | 268 000 3600 660

NADELLA
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Bearings with

cage-guided needles

with inner ring

NBI, NA 49 series

7|
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V2777772
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All bearings are not ne- L
cessarily available. I
|
Please consult us for deli- It 1 ,
\é?;]yegrsri‘gisénd for special Up to Ci=12 mm From Ci=14 mm
Shaft Designations Di De L Ci r ri Basic capacities | Speed | Weight
Dia. min | min limit |approx.
NBI Series NA 49 Series Dyn. Cr |Stat. Cor
mm mm | mm | mm . mm | mm | mm N N r.p.m. g
NBI 5 15 12 5 15 12 8 0,351 020 | 4500| 4600 |50000| 12,1
NBI 6 16 12 6 16 12 9 0,351 020 | 5000| 5500 |44000| 134
NBI 6 16 16 6 16 16 9 0,35 | 020 | 6300| 7300|44000| 18
NBI 7 17 12 7 17 12 10 0,35 | 0,20 | 4400| 4750 |40000| 15,3
7 NBI 7 17 16 7 17 16 10 0,35 | 0,20 | 6100 | 720040000 20
NBI 9 19 12 9 19 12 12 0,35 | 020 | 5050| 6000 |33000| 17,7
9 NBI 9 19 16 9 19 16 12 0,35 | 0,20 | 6600 | 8400 |33000| 233
10 NA 4900 10 22 13 14 0,30 | 0,30 | 10600 | 11600 | 28500 | 24,3
NBI 10 22 16 10 22 16 14 0,35 | 0,30 | 13100 | 15300 | 28500 30
NBI 12 23 16 12 23 16 15 0,35 | 0,20 | 13800 | 16500 | 27000 | 30
12 NA 4901 12 24 13 16 0,30 | 0,30 | 11700 | 13700 | 25000 27,5
NBI 12 24 16 12 24 16 16 0,35 | 0,30 | 14500 | 18000 | 25000 | 34
13 [ NBI13 26 16 13 26 16 18 0,35 | 0,35 | 15700 | 20500 | 22000 | 40,5
NBI 15 27 16 15 27 16 19 0,35 | 0,30 | 15500 | 20800 | 21000 | 40
NBI 15 27 20 15 27 20 19 0,35 | 0,30 | 19400 | 27500 | 21000 | 50
15 NA 4902 15 | 28 13 | 20 | 0,30 | 0,30 | 13100 | 16900 | 20000 | 36
NBI 15 28 16 15 28 16 20 0,35 | 0,35 | 16200 | 22000 | 20000 | 44,5
NBI 15 28 20 15 28 20 20 0,35 | 0,35 | 20000 | 29000 | 20000 | 56
NBI 17 29 16 17 29 16 21 0,35 | 0,30 [ 16800 | 23500 | 19000 | 43,5
NBI 17 29 20 17 29 20 21 0,35 | 0,30 (20800 | 31000 | 19000 | 55
17 NA 4903 17 30 13 22 0,30 | 0,30 { 14000 | 18900 | 18000 | 39
NBI 17 30 16 17 30 16 22 0,35 | 0,35 | 17400 | 24800 | 18000 | 49
NBI 17 30 20 17 30 20 22 0,35 | 0,35 | 21500 | 32500 | 18000 | 61
NBI 20 32 16 20 32 16 24 0,35 | 0,30 | 18500 | 27500 | 16700 | 49
NBI 20 32 20 20 32 20 24 0,35 | 0,30 | 22800 | 36500 | 16700 | 62
20 |nNBI20 33 16 20 33 16 25 0,35 | 0,35 | 19000 | 29000 | 16000 | 55
NBI 20 33 20 20 33 20 25 0,35 | 0,35 | 22500 | 36500 | 16000 | 69
NA 4904 20 37 17 25 0,30 | 0,30 | 25000 | 30000 | 16000 | 79
29 NBI 22 34 20 22 34 20 26 0,35 | 0,30 | 23300 | 38000 | 15400 | 67
NA 49/22 17 22 39 17 28 0,30 | 0,30 | 27000 | 34500 | 14000 | 84
23 | NBI23 37 20 23 37 20 28 0,35 | 0,35 | 27500 | 42500 | 14000 | 83
NBI 25 38 20 25 38 20 29 0,35 | 0,30 | 27300 | 42500 | 13800 | 80
NBI 25 38 30 25 38 30 29 0,35 | 0,30 | 41500 | 73000 | 13800 | 120
25 | NBI 25 40 20 25 40 20 30 0,35 | 0,35 | 28000 | 44500 | 13000 | 97
NBI 25 40 30 25 40 30 30 0,35 | 0,35 {41000 | 73000 | 13000 | 147
NA 4905 25 42 17 30 0,30 | 0,30 [ 28000 | 36500 { 13000 93
28 NBI 28 42 20 28 42 20 32 0,35 | 0,30 | 28500 | 47000 | 12500 | 96
NBI 28 42 30 28 42 30 32 0,35 | 0,30 | 42000 | 77000 | 12500 | 145
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Inner rings

L

2222727222

Shaft Designations Ci L r weight
mini |approx.
@
Di
mm mm | mm | mm g
5Ims5 812pP 8 12 | 02 27
6 M6 912P 9 12 | 02 3,1
M 6 916 P 9 16 | 0,2 42
M 7 1012 P 10 | 12 | 02 36
7|m 71016P 10 | 16 | 02 48
M 9 1212P 12 | 12 |02 44
9|morzsp 12| 16 |02 | 59
10 IM 4900 14 | 13 | 0,35 73
IM10 14 16 P 14 | 16 | 03 9
IM12 15 16 P 15 | 16 | 02 76
12 | M 4901 16 | 13 | 0,35 85
IM12 16 16 P 16 | 16 | 03 10,5
13 [M13 1816 P 18 | 16 | 0,35 | 145
M 15 19 16 P 19| 16 | 03 12,8
IM15 19 20 P 19 | 20 | 03 16
15 | M 4902 20 | 13 | 035 | 133
IM15 20 16 P 20 | 16 | 035 | 165
IM15 20 20 P 20 | 20 | 035 | 205
IM17 21 16 P 21 16 | 0,3 14,3
IM17 21 20 P 21 | 20 | 03 18
17 | ™M 4903 22 | 13 | 035 | 149
IM17 22 16 P 2 | 16 | 035 | 185
IM17 22 20 P 2 | 20 | 035 | 23
IM20 24 16 P 24 | 16 | 03 16,5
IM20 24 20 P 24 | 20 | 03 20,5
20 [m20 25 16 P 25 | 16 | 035 | 21
IM20 25 20 P 25 | 20 | 035 | 265
IM 4904 25 | 17 | 035 | 225
99 |M22 26 20 P 26 | 20 | 03 225
IM 49 /22 17 28 | 17 | 035 | 30
23 |IMm23 28 20 P 28 | 20 | 035 | 30
IM25 29 20 P 29 | 20 | 03 25
IM25 29 30 P 29 | 30 | 03 38
25 |m25 30 20P 30 | 20 | 035 | 32
IM 25 30 30 P 30 | 30 | 035 | 49
IM 4905 30 | 17 | 035 | 275
28 IM28 32 20 P 32 | 20 | 03 28
M 28 32 30 P 32 | 30 | 03 42
ADELLA
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42

over —

45



Bearings with cage-
guided needles with
inner ring

NBI, NA 49 series

TN
N

™

Cf 3e
All bearings are not
necessarily available.
Please consult us for )
delivery times and for over —» By <IN
special dimensions. N\ SN\ VR
Shaft Designations Di De L Ci r r1 |Basic capacities | Speed | Weight
Dia. min | min limit |approx.
NBI Series NA 49 Series Dyn. Cr|Stat.Cor
mm : mm | mm | mm | mm | mm | mm N N r.p.m g
NBI 30 45 20 30 45 20 35 | 0,35 | 0,35 | 30500| 53000| 11000 | 112
30 | NBI304530 30 45 30 35 | 0,35 | 0,35 | 44000; 84000| 11000 | 170
NA 4906 30 47 17 35 0,30 | 0,30 | 30500 43000{11000 | 107
32 | NBI3247 20 32 | 47 | 20 | 37 | 035 | 0,35 | 31000 55000| 10800 | 118
33 | NBI334820 33 | 48 | 20 | 38 | 035 0,35 | 32000| 57000| 10500 | 120
NBI 35 50 20 35 50 20 40 | 0,35 | 0,35 | 32500 59000( 10000 | 127
35 | NBI35 50 30 35 50 30 40 | 0,35 | 0,35 | 47500 97000| 10000 | 192
NA 4907 35 55 20 42 | 0,60 | 0,60 | 40000| 64000| 9500 | 178
37 | NBI37 5220 37 52 20 42 | 0,35 | 0,35 | 33500| 53000| 9500 | 133
NBI 40 55 20 40 55 | 20 45 | 0,35 | 0,35 | 34500 67000| 9000 | 142
40 | nNBI40 55 30 40 55 30 45 | 0,35 | 0,35 | 45500 95000 9000 | 215
NA 4908 40 62 22 48 | 0,60 | 0,60 | 44500 77000 8500 | 250
42 | NB14257 20 42 57 20 47 | 0,35 | 0,35 | 35000| 69000 8500 | 148
NBI 45 62 25 45 62 25 50 | 0,65 | 0,65 | 44000} 95000{ 8000 | 230
45 | NBI4562 35 45 62 35 50 | 0,65 | 0,65 | 61000144000 8000 | 325
NA 4909 45 68 22 52 | 0,60 | 0,60 [ 47000| 86000| 7700 | 290
NBI 50 68 25 50 68 25 55 | 0,65 | 0,65 | 44000| 98000 7000 | 275
50 | NBi5068 35 50 68 35 55 | 0,65 | 0,65 | 61000/148000| 7000 | 385
NA 4910 50 72 22 58 | 0,60 | 0,60 | 49500{ 95000| 6900 | 295
NBI 55 72 25 55 72 25 60 0,65 | 0,65 | 48000|113000| 6700 | 275
55 | NBI557235 55 72 35 60 | 0,65 | 0,65 | 66000{170000| 6700 | 385
NA 4911 55 80 25 63 1 1 64 000|115000| 6400 | 420
58 NBI 58 78 25 58 78 25 65 | 0,85 | 0,85 | 54000(120000f 6000 | 355
NBI 58 78 35 58 78 35 65 | 0,85 | 0,85 | 74000({180000| 6000 | 500
NBI 60 82 25 60 82 25 68 | 0,85 | 0,85 | 54000({123000| 5900 | 400
60 | NBI60 8235 60 82 35 68 | 0,85 | 0,85 | 75000({185000| 5900 | 570
NA 4912 60 85 25 68 1 1 66 000|124 000 5900 | 450
62 NBI 62 85 25 62 85 25 70 | 0,85 | 0,85 | 56000(129000| 5700 | 440
NBI 62 85 35 ‘ 62 85 35 70 | 0,85 | 0,85 | 77000{185000| 5700 | 620
65 NA 4913 65 0 25 72 1 1 70000(135000| 5500 | 480
NBI 65 90 35 65 90 35 73 | 0,85 ] 0,85 | 98000(210000| 5500 | 690
67 NBI 67 92 25 67 92 25 75 0,85 | 0,85 | 64000|143000| 5300 | 520
NBI 67 92 35 67 92 35 75 | 0,85 | 0,85 | 88000({215000| 5300 | 730
NBI 70 95 25 70 95 25 80 1,35 | 1,35 | 73000|{148000| 5000 | 520
70 | NBI709535 70 95 35 80 1,35 | 1,35 |103000(230000{ 5000 | 720
NA 4914 70 100 30 80 1 1 100 000(195000| 5000 | 760
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NB, RNA 49 series

Inner rings
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Shaft Designations Ci L r weight ' Designations
mini {approx.
%
Di NB Series RNA 49 Series
mm mm mm mm g
IM 30 35 20 P 3B | 20 | 035 | 38 NB 35 45 20
30 |[Mm30 3530P 3 | 30 | 035 | 57 NB 35 45 30
iM 4906 3 | 17 | 035 | 325 RNA 4 906
32 |M32372P 37 | 20 | 035 | 40 NB 37 47 20
33 |m33 382 P 38 | 20 | 035 | 42 NB 38 48 20
IM35 40 20 P 40 | 20 | 035 | 44 NB 40 50 20
35 |IMm35 40 30 P 40 | 30 | 035 | 66 NB 40 50 30
IM 4907 42 | 20 | 085 | 63 RNA 4907
37 |M37 4220 P 42 | 20 | 035 | 46 NB 42 52 20
IM 40 45 20 P 45 | 20 | 035 | 50 NB 45 55 20
40 [m40 4530 P 45 | 30 | 035 | 75 NB 45 55 30
IM 4908 48 | 22 | 085 | 91 RNA 4 908
42 Ima2 a7 20 P 47 | 20 | 035 | 52 NB 47 57 20
IM 45 50 25 P 50 | 25 | 065 | 69 NB 50 62 25
45 M 45 50 35 P 50 | 35 | 065 | 97 NB 50 62 35
IM 4909 52 | 22 | 085 | 87 RNA 4 909
IM50 5525 P 55 | 25 | 065 | 76 NB 55 68 25
B0 M50 55 35 P 55 | 3 | 065 | 107 NB55 68 35
IM 4910 58 | 22 | 085 | 111 RNA 4910
IM 55 60 25 P 60 | 25 | 065 | 84 NB 60 72 25
55 [mM55 60 35 P 60 | 35 | 035 | 118 NB 60 72 35
M 4911 63 | 25 | 135 | 135 RNA 4911
58 IM 58 65 25 P 65 | 25 | 085 | 125 NB 65 78 25
IM 58 65 35 P 65 | 35 | 085 | 177 NB 65 78 35
IM 60 68 25 P 68 | 25 | 085 | 150 NB 68 82 25
60 |me0 68 35 P 68 | 35 | 085 | 210 NB 68 82 35
M 4912 68 | 25 | 1,35 | 148 RNA 4912
62 IM62 70 25 P 70 | 25 | 085 | 155 NB 70 85 25
IM62 70 35 P 70 | 35 | 085 | 215 NB 70 85 35
65 M 4913 72 | 25 | 1,35 | 138 RNA 4913
IM65 73 35 P 73 | 35 | 085 | 225 NB 73 90 35
67 IM67 75 25 P 75 | 25 | 085 | 167 NB 75 92 25
IM67 75 35 P 75 | 35 | 085 | 235 NB 75 92 35
IM70 80 25 P 80 | 25 | 1,35 | 222 NB 80 95 25
70 |m 70 80 35 P 80 | 35 | 1,35 | 310 NB 80 95 35
IM 4914 80 | 30 | 1,35 | 265 RNA 4914
' over —
ADELLA
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Bearings with cage-
guided needles with
inner ring

NBI, NA 49 series
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All bearings are not
necessarily available.
Ple‘ase anSUIt us for 7. |
delivery times and for = m
special dimensions. over — Nl T_ss
Shaft Designations Di De L Ci r r1 |Basic capacities | Speed | Weight
Dia. min | min limit |approx.
NBI Series NA 49 Series Dyn.Cr|Stat.Cor
mm mm | mm- | mm | mm | mm | mm N N r.p.m. g
75 NA 4915 75 105 | 30 85 | 1 1 103 000 | 205000| 4700 810
NBI 75105 35 75 105 | 35 85 | 1,35 | 1,35 {105000|240000| 4700 970
NBI 8011025 80 110 | 25 20 1,35 | 1,35 | 77000,165000{ 4400 730
80 NA 4916 80 110 | 30 90 | 1 1 106 000|219 000| 4400 850
NBI 8011035 80 110} 35 90 1,35 | 1,35 [108000|255000| 4400 [ 1030
NBI 85115 26 85 115 | 26 95 1,35 | 1,35 | 79000|174000| 4200 800
85 NBI 85115 36 85 115 | 36 95 1,35 | 1,35 [128000|280000| 4200 | 1080
NA 4917 85 122 | 35 100 1,10 | 1,10 |112000|273000| 4000 | 1320
90 NBI 90120 26 90 120 | 26 100 1,35 | 1,35 | 83000|185000] 4000 850
NBI 90120 36 90 120 | 36 100 | 1,35 | 1,35 |112000|273000| 4000 | 1170
05 NBI 95125 26 95 125 | 26 105 | 1,35 | 1,35 | 85000|195000| 3800 880
NBI 95125 32 95 125 | 32 107 | 1,35 | 1,35 |102000|295000, 3700 | 1120
100 NBI10013030 100 130 | 30 110 1 1,35 (118000 (268 000 3600 | 1030
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NB, RNA 49 series

Inner rings .
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Shaft Designations Ci L r weight Designations
mini {approx.
P
Di NB Series RNA 49 Series
mm mm | mm | mm g
75 IM 4915 85 30 1,35 280 RNA 4915
M 75 8535 P 8 | 35 | 135 | 330 NB 85105 35
IM 80 90 25 P 90 25 1,35 245 NB 90110 25
80Im 4916 90 30 1,35 295 RNA 4916
IM 80 90 35 P 90 35 1,35 350 NB 90110 35
IM 8 95 26 P 95 26 1,35 270 NB 95115 26
85 IM 8 95 36 P 95 36 1,35 380 NB 95115 36
M 4917 100 35 1,85 570 RNA 4917
90 IM 90100 26 P 100 26 1,35 290 NB 100 120 26
IM 90100 36 P 100 36 1,35 400 NB 100 120 36
95 IM 95105 26 P 105 26 1,35 300 NB 105 125 26
IM 95107 32 P 107 32 1,35 450 NB 107 125 32
100 | M 100 110 30 P 110 | 30 | 1,85 | 360 NB 110 130 30

NADELLA
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FULL COMPLEMENT NEEDLE BEARINGS

Full complement needle bearings have a through-hardened outer ring which results in high
static and dynamic load capacities and an ability to withstand overloading, shocks and vi-
bration.

They are particularly suitable for operations involving oscillating motion but may also accept
high speed conditions where good alignment is necessary. This can more easily be
achieved using a convex inner ring raceway.

The retention of the needles in the outer ring enables the bearing to be installed easily during
assembly.

These bearings are available with or without an inner ring from 12 mm bore size. Standard
complete bearings type NA (and special types NA...BIR) have an inner ring with convex race-
way form. If extra wide inner rings or rings with lubrication hole are required, they should be
ordered separately for use with the corresponding RNA series.

STANDARD TYPES
Bearings without Inner rings with cylindrical raceway
innerring Extra wide inner rings (2)
Same width as with without
bearing (with lubrication hole lubrication hole

lubrication hole)

RNA1) BIC BICG BIP, BIG, BIK

series series

1000, 2000, 22000, 30001000, 2000,22000,3000

Complete bearings with convex inner raceway

NA series 1000, 2000, 22000, 3000

1) Old designation Na.....s/Bi
2) Widths quoted on request.

SPECIAL TYPES
RNA...DER/SGT Bearings without inner ring. Convex outer ring without lubrication
hole or grease groove. Cylindrical inner rings available separately.
NA...BIR Complete bearings with convex inner ring raceway for misalignment
greater than 1in 1000.

{ADELL
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FULL COMPLEMENT BEARINGS WITHOUT INNER RING
» Standard type RNA(old designation Na..s/Bi) Series 1 000, 2 000, 22 000, 3 000.

The shaft journal which is used directly as the inner ring raceway of the bearing should have
adequate hardness and satisfactory surface finish. A hardness of 58—64 HRC will ensure full
load capacity for the bearing. Lower hardness figures will entail a reduction in both static
and dynamic capacities as shown in the table of dimensions (see Technical Section).

In cases of misalignment, a convex inner ring raceway can be machined directly at the shaft
journal position by grinding, using a concave profile and inclining the diamond impregnated
grinding wheel. A convex inner ring raceway calculated to permit misalignment of 1 in 1 000
does not affect bearing load capacity. A larger convex radius is necessary for a greater de-
gree of misalignment but this will reduce the effective bearing load capacity. Further informa-
tion is available on request.

» Special types RNA...DER/SGT

These bearings have a convex outer ring which can swivel in the housing and must be used
with a cylindrical bearing raceway. They are manufactured specially on request in the same
dimensions as the standard RNA series 1 000, 2 000, 22 000 and 3 000. The convex outer
ring radius is normally designed for a maximum misalignment of 10 in 1 000. In special
cases a specific radius can be provided on request.

For these bearings the swivelling contact of the outer ring in the housing is improved by the
elimination of the lubrication groove and hole (designated by the suffix...SGT).

If the outer ring is to move freely in the cylindrical housing, the latter must be machined to F7
(or F8) tolerance, though this fit is only suitable for operation under a load fixed in relation to
the housing to prevent the outer ring slipping. The shoulders at the outer rings (snap rings or
abutments) must leave sufficient lateral clearance to permit the ring to move. These bearings
must be assembled with a cylindrical inner ring raceway with or without a fubrication hole.
Please consult NADELLA Technical Department on each application.

INNER RINGS (TYPE BIR)

Inner rings made from high quality bearing steel heat treated and through-hardened avoid
any necessity for heat treatment of the shaft and enable the bearings to operate within their
full load capacity (with the exception of special convex inner rings).

» Inner Rings with convex raceway R6

These inner rings without lubrication hole are of the same width as the outer ring and are
supplied with series NA complete, types 1 000, 2 000, 22 000 and 3 000. They can accept a
misalignment of 1 in 1 000 in continuous operation and up to 2 in 1 000 temporarily, as in the
case of sudden deflection due to overload conditions. The inner and outer rings may be dis-
placed axially from one to the other by up to 5% of the ring width.

» Inner Rings with convex raceway type BIR.

For those applications where the acceptable misalignment required is beyond the limit of
convex inner rings R6, the complete NA bearing can be supplied under the designation
NA...BIR, with an inner ring possessing a larger radius of convexity. However, the load ca-
pacity for these bearings is then reduced. Please consult NADELLA Technical Department if
these types are to be specified.

» Inner Rings with cylindrical raceway

Cylindrical inner rings of the same bore as those with convex raceway may be supplied on
request:

— with oil hole permitting lubrication through the shait.

— wider than corresponding outer ring to enable a displacement in position of one ring rela-
tive to the other (e.g. expansion of the shaft) or lateral shaft movement.

{ADELL



Iq In this last case, please consult NADELLA Technical Department.
I =

BIP, BIG, BIK

The use of cylindrical inner rings with standard bearings type RNA series 1 000, 2 000,
22 000 and 3 000 requires that the housing and shaft be correctly aligned at assembly with
due regard to the application under load. If it is not essential to use these inner rings, it is al-
ways preferable to use complete bearings type NA with convex inner rings type R6, without
oil hole, of the same width as the outer ring. In particular cases where lubrication is provided
through the shaft, the inner ring with oil hole may be replaced by a lubrication hole at the
face of the inner ring (see figure).

Cylindrical inner rings are recommended for use with special bearings type NA..DER with
N convex outer ring, since using a convex inner ring with these types could create an indeter-
: minate system of alignment.

RING TOLERANCES

Inner and outer rings for full complement standard needle bearings are manufactured in ac-
cordance with the tolerance class of ISO Standard 492 (class zero according to DIN 620).
7777777;% ’ "71 Closer tolerances corresponding to classes 6, 5 and 4 may be necessary for special high
precision applications (symbols P6, P5, P4).

SHAFT AND HOUSING TOLERANCES

- \ SHAFT HOUSING 2)
N Type of Direction Bearings Bearings with inner
operation of load without ring 1)
inner ring Dim Di Dim De
Dim Ci =80 85 140 | =230
—130 | —220
Fixed h5 k5 m5 né p6 J6 (J7)
Shaft .
. R Rotating
rotatw;s(:gusmg with. shaft a5 h5 h5 hé h6 ) M6 (M7)
Unknown g5 k5* mb5* né p6 M6 (M7)
Fixed h5 k5 m5 né p6 J6 (J7)
Shaft fixed .
. Rotating
hous_lng with shaft g5 h5 h5 h6é h6 M6 (M7)
rotating
Unknown a5 k5* m5* né p6 M6 (M7}
Shaft and Any 5 K5 5 6 6
housing . 4 g * mb* n p M6 (M7)
rotating direction
Oscillating Any * *
motion direction h5 k5 kS mé mé M6 (M7)

* To be used with bearings with selected TC clearance.

Cylindrical tolerance, defined as the difference in radii of two coaxial cylinders (ISO Standard 1101) must normally be
less than a quarter of the manufacturing tolerance. In the case of precision applications or high speed operation it is rec-
ommended to reduce this tolerance to one eighth of the manufacturing tolerance.

1) Tolerances applicable for solid shafts in steel or cast iron. Tighter fit of the inner ring should be controlled to closer
limits for hollow shafts or shafts of non-ferrous metals.

2) Tolerances applicable for solid shafts in steel or cast iron of rigid wall section. Housing fit at outer ring should be con-
trolled to closer limits for thin wall sections in non-ferrous metals.

If the housing or shaft are manufactured from light alloys and can reach temperatures greatly in excess or below 20°C, it
is necessary to allow for differential expansion or contraction with respect to the accompanying bearing and make the
necessary adjustments.

RADIAL PLAY
Bearings without inner ring

The radial play of a bearing without inner ring results from the difference in diameter beneath
the needles and the size of the shaft. The standard diameter beneath the needles for RNA
bearings with the recommended shaft tolerances should provide suitable radial play for most
normal applications.

For special applications (high precision, close fits, etc.), NADELLA can offer the diameter be-
neath the needles selected as follows:

—in the bottom half of the normal tolerance (RNA...TB)

—in the upper half of the normal tolerance (RNA..TC).

NADELLA
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Bearings without inner ring tolerance Class TB mounted on a shaft with k5 tolerance will
have a reduced radial play suitable for certain applications.

Nomina! dimension Tolerance of diameter under needles
Ci normal F6 selected TB selected TC
mm pum um um
above to
5 15 +20+ 40 +20+ 31 + 29+ 40
15 25 +20+ 43 +20+ 33 + 30+ 43
25 30 +25+ 48 +25+ 38 + 35+ 48
30 35 +30+ 53 +30+ 43 + 40+ 53
35 60 +354+ 58 +35+ 48 + 45+ 58
60 80 +454 73 +45+ 60 + 58+ 73
80 115 +50+ 78 +50+ 65 + 63+ 78
115 180 +60+ 88 +60+ 75 + 73+ 88
180 220 +70+103 +70+ 88 + 85+103
220 270 +80+113 +80+ 98 + 95+113
270 350 +90+128 +90+110 +108+128
Exsmp'.es of RNA 1020 RNA 1020 TB RNA 1020 TC
earing

A nominal diameter under the needles further reduced and having a tolerance of 10, 15, or
20 microns according to size, may be required for certain precision applications (Type
RNA..TA).

Should a larger clearance than normal be necessary, the shaft diameter must be controlled
nearer to the nominal size than the tolerances h5 or g5 would normally provide.

» Standard complete bearings with inner ring

Complete bearings type NA are offered with a radial play that is suitable for the majority of
applications. They can be supplied if necessary:

— with the radial play selected from the bottom half of the normal tolerance (NA...TB)

— with the radial play selected from the upper half of the normal tolerance (NA..TC).

For bore dimensions Di > 130 mm bearings NA..TB or NA..TC are supplied only on special
request.

» Radial play of full complement bearings with convex inner ring “R6”

Series 1000,2000,22000 Series 3000
Inner ring Standard |Selected TB | Selected TC Inner ring Standard |Selected TB | Selected TC
bore play bore play
Di mm um pm um Di mm um Hm Um

abovej to min | max | min | max | min | max above| to min | max | min | max | min | max

12 20 20| 50| 20 35 35 50 30 45 351 70| 35 53 52 70
20 25 25| 60| 25 43 42 60 45 55 45| 85| 45 65 65 85
25 30 30| 65| 30 48 47 65 55 65 45| 90| 45 68 67 90
30 50 35| 70| 35 53 52 70 65 70 50| 95 50 73 72 95
50 55 45| 85| 45 65 65 85 70 | 100 50 | 100 | 50 75 75 | 100

140 | 170 | 100 | 165 190 | 210 | 130 | 200
170 | 190 | 120 | 185 210 | 230 | 130 | 205
190 | 210 | 130 | 200 230 | 260 | 160 | 235
210 | 230 | 130 | 205 260 | 290 | 180 | 260
230 | 260 | 160 | 235 290 | 310 | 180 | 265




» Radial play of full complement bearings with cylindrical inner ring

Series 1000, 22000 Series 2000
Innerring | Standard |Selected TB | Selected TC Innerring | Standard |Selected TB|Selected TC
bore play bore play
Di mm pm um um Di mm um pm um
above| to [ mini {maxi| mini | maxi | mini | maxi above| to | mini [maxi| mini | maxi | mini | maxi
12 17 20 50| 20 35 35 50 15 20 30| 60| 30 45 45 60
17 20 30 60| 30 45 45 60 20 25 35| 70| 35 53 52 70
20 25 35 70 | 35 53 52 70 25 30 40| 751 40 58 57 75
25 30 40 75| 40 58 57 75 30 35 45| 80| 45 63 62 80
30 35 45 80 [ 45 63 62 80 35 50 50| 85| 50 68 67 85
35 50 50 85 | 50 68 67 85 50 55 60 | 100 | 60 80 80 | 100
50 55 60 | 100 | 60 80 80 | 100 55 65 60 | 105 | 60 83 82 | 105
55 65 60 | 105 | 60 83 82 | 105 65 70 60 | 110 | 60 85 85 | 110
65 70 60 [ 110 | 60 85 85 | 110 70 | 105 65 | 115 | 65 90 90 | 115

Series 3000
Inner ring Standard | Selected TB | Selected TC
bore play
Di mm Thd um um

above| to mini { maxi | mini | maxi | mini | maxi

30 45 50| 85| 50 68 67 65
45 55 60| 100} 60 80 80 | 100
55 65 60 [ 105 | 60 83 82 | 105
65 70 65| 110 | 65 88 87 | 110
70 | 100 651115 | 65 90 90 | 115
100 | 105 75 (125 75 | 100 | 100 | 125
105 | 130 75 (130 | 75 | 103 | 102 | 130
130 | 140 95 | 160 | 95 | 128 | 127 | 160
140 | 170 | 125 | 190
170 | 180 | 145 | 210
190 | 210 | 160 | 230
210 | 230 | 160 [ 235
230 | 260 | 190 | 265
260 | 290 | 210 | 290
290 | 310 | 210 | 295

A reduced radial play, in the 10, 15 or 20 micron groups, can be supplied for special preci-
sion applications (NA..TA...).

A radial play larger than normal may be necessary for certain applications, for example an
inner ring subject to expansion mounted on a shaft running at high temperature (NA...TS..)).

INSTALLATION OF RINGS
» QOuter Rings

The force applied to the face of the ring must be exerted only on the area bounded by outer
diameter De and the inner diameter B. The area of a ring with shoulders must not be sub-
jected to loads or shocks.

It is recommended to use a mandrel with which to tap small outer rings lightly into position.
Alternatively, a press may be used, providing the ioad exerted is on the centre line of the
ring.

De B De B De B De B De B De B

mm mm mm mm mm mm mm mm mm mm mm mm
16 13.5 52 46.5 100 920 145 135 205 190 300 280
19 16 58 52 105 95 150 138 215 200 315 295
22 18.5 62 55 110 100 155 143 220 205 325 305
24 21 65 58 115 105 160 148 230 215 340 315
28 24 72 64 120 110 165 153 245 225 350 325
32 27.5 80 71 125 115 170 158 255 235 385 340
35 30.5 85 76 130 120 180 168 265 245 375 350
42 37 90 81 135 125 190 175 280 260 385 360
47 41.5 95 85 140 130 195 180 290 270 395 370
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® Snap Ring

® Groove for extraction tool
® Snap ring k .
® Guidance ring for inserting shaft placed between the shoulder and the inner ring.
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» Inner Rings

For inner rings of small dimensions one can proceed in the manner described above. For
larger sizes where tight fits are required, the rings should first be immersed in an oil bath at a
temperature of 70°C to 80°C to enable them to expand and slide more easily up to their cor-
rect position on the shatft.

LATERAL RETENTION OF RINGS

Inner and outer rings for NA bearings must be positioned laterally:

— each lateral abutment for the outer rings must have an inner diameter greater than dimen-
sion Ci

— each lateral abutment for the inner rings must have an outer diameter smaller than dimen-
sion Ci.

In this way correct fitting is ensured and fretting at the face of the bearing is avoided.
NADELLA snap rings provide these conditions. Snap rings from other suppliers must be
checked for correct seating in the groove during mounting.

P Fitting of outer rings

Whenever possible outer rings should be installed in through bored housings, which are
easier to manufacture in cylindrical form without taper than housings with shouiders. Lateral
retention of rings can then be assured by snap rings, etc.

If the housing cannot be through bored, its base must possess grooves for engaging a bear-
ing extraction tool.

For those installations using large components and where bearings are inaccessible or diffi-
cult to observe, it is advisable to protect the face of the outer ring on the mounting side by a
ring having an internal diameter slightly larger than dimension Ci and possessing a chamfer
to help guide the shaft into position during installation.

» Fitting of inner rings

Inner rings may be positioned laterally by snap rings. They may also be supported by a
shoulder on the shaft providing that the shoulder radius is smaller than the chamfer on the
ring — shown in the table of dimensions. Whenever possible, it is preferable to provide a
groove for a bearing extraction tool on the shatt. If it is necessary to provide a large shoulder
radius in order to retain the shaft strength, then a ring incorporating a large chamfer may be
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Full complement
needle bearings
without inner ring

RNA 1000, 2000, 22 000,

3000 series
All bearings are not o com—
necessarily available. AN\
Please consult us for A) —
delivery times and for B)
special dimensions. RNA 1005 to RNA 1017 are not manufactured with a lubrication hole.
Shaft Designations 1) Ci De L r Basic capacities | Speed | Weight
Dia. limit approx.
1000, 2000 3000 Series min
22 000 Series Dyn. Cr | Stat. Cor
mm (fig. A) (fig. B) mm mm | mm | mm N N r.p.m g
7,3 | RNA 1005 73| 16 12 | 0,35 3950 | 4450 | 52000 10
9,7 | RNA 1007 97| 19 12 | 035 4800 | 5900 | 39000 13
12,1 | RNA 1009 121| 22 | 12 | 035 | 5600 | 7400 31000 18
14,4 | RNA 1010 144 24 | 12 | 035 | 6350 | 8900 | 26000 20
17,6 | RNA 1012 17,6 | 28 15 | 0,35 | 11000 | 16500 | 21600 34
20,8 | RNA 1015 20,8 | 32 15 | 0,65 | 12400 | 19500 | 18300 44
22,1 | RNA 2015 221 | 35 22 | 0,65 | 23500 | 37500 | 17200 82
23,9 | RNA 1017 239 | 35 15 | 0,65 | 13700 | 22500 | 15900 47
087 | RNA 1020 28,7 | 42 18 | 0,65 | 19300 | 33500 | 13200 84
»" 1 RNA 2020 28,7 | 42 22 | 0,65 | 28500 | 49000 | 13200 104
RNA 1025 335 | 47 18 | 0,65 | 21500 | 39 000 | 11100 97
33,5 | RNA 2025 335| 47 | 22 | 065 | 33000 | 6