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Needle Roller Bearing Series

CAT-5508.2

The IKO Needle Roller Bearing Series has been produced at a quality level in conformance
with 1ISO-14001 and ISO-9001 using a production system that reduces negative impact
on the global environment.

This catalog adopts the Sl system (system of international units) in conformance
with ISO (International Organization for Standardization) Standard 1000.

In the table of dimensions, standard products are referred to using identification numbers marked with [0,
The products are reputed for high quality, reasonable price and quick delivery. The identification numbers marked
with [ ] refer to our semi-standard products.

The specifications and dimensions of products in this catalogue are subject to change without prior notice.

The basic dynamic load rating values are based on the equation in JIS B 1518-1992 which takes into consideration
the fact that improvements in the quality of bearing materials and manufacturing technologies have extended
bearing lives.

In addition, the basic static load rating values have been revised according to ISO 76-1987. The bearing accuracy
are based on JIS B 1514-2000.
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General

Explanation

Nippon Thompson Co., Lid. is a bearing
manufacturer that launched the technical
development of needle roller bearings for the
first time in Japan and is proud of the high
quality level and abundant varieties of its
products.

Needle roller bearings are bearings for
rotary motion that incorporate needle-
shaped thin rollers instead of ordinary
bearing balls or rollers. Compared with
other rolling bearings, they are small-sized
and lightweight but have a large load
capacity. They are widely used with high
reliability in the fields of automobiles,
industrial machinery, OA equipment, etc. as
resource-saving type bearings that make the
whole machine compact.
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Characteristics of Needle Roller Bearings

Bearings can be classified into two main types, namely rolling bearings and sliding bearings. Rolling bearings
can be subdivided further into ball bearings and roller bearings according to the rolling elements.

TK@Needle Roller Bearings are high-precision rolling bearings with a low sectional height, incorporating needle
rollers as the rolling element. They have the following features.

Merits of Rolling Bearings

Compared with sliding bearings, rolling bearings
have the following merits:

© Static and kinetic friction is low.

Since the difference between static friction and
kinetic friction is small and the frictional coefficient is
also small, drive units or machines can be made
more compact and lightweight, saving machine costs
and power consumption.

L) Stable accuracy can be maintained
for long periods.

Owing to less wear, stable accuracy can be
maintained for long periods.

© Machine reliability is improved.

Since the bearing life can be estimated based on
rolling fatigue, machine reliability is improved.

O Lubrication is simplified.

Since grease lubrication is sufficient in most cases,
lubrication can be simplified for easy maintenance.

A3

Merits of Needle Roller Bearings

Compared with other rolling bearings, &K@ Needle
Roller Bearings have the following advantages:

oWith a low sectional height, they can
withstand heavy loads.

Since they have a low sectional height compared
with other rolling bearings and yet can withstand
heavy loads, machines can be made more compact
and lightweight, thus saving costs.

L) Rotating torque is small, improving
mechanical efficiency.

Since the rotating radius is small, the rotating torque
is also small under the same frictional conditions,
thus improving mechanical efficiency.

© Inertia is minimized.

Since the bearing volume and weight are small, the
moment of inertia of the bearing is minimized when it
is put in motion.

O Most suited to oscillating motions.

Many rolling elements are arranged at a small
spacing pitch, and this configuration is most suited to
oscillating motions.

Classification of bearings

Bearings

Deep groove ball bearings |
Radial ball Angular contact ball bearings |
° bearings Self-aligning ball bearings |
<)
£ Others |
©
(1]
]
g Thrust ball bearings with flat back face |
Thrust ball Thrust ball bearings with aligning seat washer |
bearings Double-direction angular contact thrust ball bearings |
(2]
g Others |
&
o
a -
@ Needle roller bearings |
3 Cylindrical roller bearings |
« Radial roller
. bearings Tapered roller bearings |
_"'E” Self-aligning roller bearings |
o Others |
o
3
° -
o Thrust needle roller bearings |
Thrust roller Thrust cylindrical roller bearings |
bearings Thrust tapered roller bearings |
Others |
(2]
)
£
g
-g, | e —————— Meta|s, bushings, others
£
3
()
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Types and Features of Bearings

I17<[0 Bearings can be roughly classified into radial bearings and thrust bearings according to applicable load direction.
Radial Bearings are grouped into Shell Type Needle Roller Bearings, Machined Type Needle Roller Bearings, and
various other types. Thrust Bearings are grouped into Thrust Needle Roller Bearings and Thrust Roller Bearings.
Follower Bearings that are used for cam mechanisms and linear motion are grouped into Cam Followers and Roller
Followers.

Crossed Roller Bearings are special shape bearings that can simultaneously receive loads in all directions with a
single bearing.

Bearings other than rolling bearings, such as self-aligning Spherical Bushings that can support radial loads and
axial loads and PILLOBALLs and L-Balls that are used for link mechanisms, are also available.

Classification of L11CO Bearings

TA. TAM ) C-Lube Cam Followers = CF:--WB:::/SG |

TLA. TLAM ) Standard Type Cam Followers = CF:--B )

BA. BAM | Solid Eccentric Stud Type Cam Followers = CFES-:‘B )

: Shell Type ' BHA, BHAM | Eccentric Type Cam Followers = CFE:--B )
. NsedicliolisnBearings YT I Thrust Disk Type Cam Followers e CF---WB )
YTL | é Cam Followers Centralized Lubrication Type Cam Followers == CF-RU1.CF-FU1|

YB | & Easy Mounting Type Cam Followers = CF-SFU--‘B )

YBH 8 Cylindrical Roller Cam Followers = NUCF:--B )

KT I g Miniature Type Cam Followers p— CFS )

Needle Roller Cages for General Usage .{ KTW I % Thrust Disk Type Miniature Cam Followers j CFS:--W )

Needle Roller Cages KT-EG I L Miniature Type Cam Followers Stainless Steel Made s CFS---F )
Needle Roller Cages for Engine Connecting Rods |-E (el Sarites G el anErs jm== CR. CRH )

KTV---EG I

= C-Lube Machined Type Needle Roller Bearings | TAF--- /SG )

NA. RNA I
TAFI. TAF I
TRI. TR I

jm= NAST. RNAST |
jm== NART. CRY |
pm= NURT )

P CRBF

Separable Roller Followers

Roller Followers

Non-separable Roller Followers

Cylindrical Roller Followers

Radial Bearings

Mounting Holed Type High Rigidity

Machined Type BRI. BR I 5 Crossed Roller Bearings
. Needle Roller Bearings =
9 GTRI. GTR ) e é High Rigidity Type Crossed Roller Bearings === CRBH )
GBRI. GBR | EE Crossed Roller Bearings Standard Type Crossed Roller Bearings === CRBC. CRB |
?m
NAF, RNAF 8 . :
== Needle Roller Bearings with Separable Cage |{ S Slim Type Crossed Roller Bearings = CRBS )
NAFW. RNAFW | Super Slim Type Crossed Roller Bearings == CRBT )
I NAU
NAG g I SB—l
I TRU £ Spherical Bushings I GE |
. & SBB
Roller Bearings for Sheaves —— NAS ) 8
r = P
» | ‘} Thrust Needle Roller Bearings NTB = I
%2 LN o) ,@ ¥ PHS
3< = = PILLOBALLs |
E£5 Z POS
Ca Thrust Roller Bearin AZK, AZ ) T | |
| ust Roller Bearings S 8 PHSA
]
<
with Thrust Ball Bearing e NAXI, NAX s .. LBalls I t::A

j= NBXI. NBX
. NATA
e NATB

| Combined Type with Thrust Roller Bearing

) Needle Roller Bearings
g/

with Angular Contact Ball Bearing

Combined Type
Bearings

with Three-point Contact Ball Bearing
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Shell Type Needle Roller Bearings

Shell Type Needle Roller Bearings are lightweight with
the lowest sectional height among needle roller bearings
with outer ring, because they employ a shell type outer
ring made from a thin special-steel plate which is
accurately drawn, carburized and quenched.

Since these bearings are press-fitted into the housing,
no axial positioning fixtures are required. They are ideal
for use in mass-produced articles that require economy.

Radial Bearings Page B1

Needle Roller Cages for General Usage

Needle Roller Cages for General Usage are bearings
that display excellent rotational performance. Their
specially shaped cages with high rigidity and accuracy;,
precisely guide the needle rollers.

Since needle rollers with extremely small dimensional
variations in diameter are incorporated and retained,
Needle Roller Cages for General Usage are useful in
small spaces when combined with shafts and housing
bores that are heat treated and accurately ground as
raceway surfaces.

Radial Bearing Page C1

Needle Roller Cages for Engine Connecting Rods

A7

Needle Roller Gages for Engine Connecting Rods are
used for motor cycles, small motor vehicles, outboard
marines, snow mobiles, general-purpose engines, high-
speed compressors, etc. that are operated under
extremely severe and complex operating conditions such
as heavy shock loads, high speeds, high temperatures,
and stringent lubrication.

Needle Roller Cages for Engine Connecting Rods are
lightweight and have high load ratings and high rigidity
as well as superior wear resistance.

Radial Bearing Page C17
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Machined Type Needle Roller Bearings

Machined Type Needle Roller Bearings have an outer
ring made by machining, heat treatment, and grinding.
The outer ring has stable high rigidity and can be easily
used even for light alloy housings.

These bearings are available in various types and
optimally selectable for different conditions such as
heavy loads, high-speed rotation and low-speed rotation.
They are most suitable for general-purpose applications.

Radial Bearing Page D1

Needle Roller Bearings with Separable Cage

Roller Bearings

In Needle Roller Bearings with Separable Cage, the
inner ring, outer ring and Needle Roller Cage are
combined, and they can be separated easily. This type
has a simple structure with high accuracy. In addition,
the radial clearance can be freely selected by choosing
an assembly combination.

These bearings have excellent rotational performance,
because Needle Roller Cages are used.

ELIEINCEE L] Page D93

Roller Bearings, in which rollers are incorporated in
double rows, are non-separable heavy-duty bearings.
They can withstand not only radial loads but axial loads
as well, which are supported at the contacts between the
shoulders of inner and outer rings and the end faces of
rollers. Therefore, they are most suitable for use at the
fixing side of a shaft.

Radial Bearing Page E1
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Thrust Bearings

AR r i

b ]

e

Thrust Bearings consist of a precisely made cage and
rollers, and can receive axial loads. They have high
rigidity and high load capacities and can be used in
small spaces.

Thrust Needle Roller Bearings use needle rollers, while
Thrust Roller Bearings use cylindrical rollers.

Thrust Bearing Page F1

Combined Type Needle Roller Bearings

Inner Rings

A9

Combined Type Needle Roller Bearings are
combinations of a radial bearing and a thrust bearing.
Caged Needle Roller Bearings are used as radial
bearings and Thrust Ball Bearings or Thrust Roller
Bearings are used as thrust bearings.

They can be subjected to radial loads and axial loads
simultaneously.

Combined Type Bearing Page G1

Inner Rings are heat-treated and finished by grinding to
a high degree of accuracy and are used for Needle
Roller Bearings.

In the case of Needle Roller Bearings, normally the
shafts are heat-treated and finished by grinding and
used as raceway surfaces. However, when it is
impossible to make shaft surfaces according to the
specified surface hardness or surface roughness, Inner
Rings are used.

Component part Page H1

Cam Followers

Roller Followers

Crossed Roller Bearings
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Cam Followers are bearings with a stud incorporating
needle rollers in a thick walled outer ring.

They are designed for outer ring rotation, and the outer
rings run directly on mating track surfaces.

Various types of Cam Followers are available. They are
widely used as follower bearings for cam mechanisms
and for linear motions.

Follower Bearing Page I1

Roller Followers are bearings in which needle rollers are
incorporated in a thick walled outer ring.

These bearings are designed for outer ring rotation, and
the outer rings run directly on mating track surfaces.
They are used as follower bearings for cam mechanisms
and for linear motions.

(IRl Page 171

Crossed Roller Bearings are high-rigidity and compact
bearings with their cylindrical rollers alternately crossed
at right angles to each other between inner and outer
rings. A single Crossed Roller Bearing can take loads
from any directions at the same time such as radial,
thrust, and moment loads.

These bearings are widely used in the rotating parts of
industrial robots, machine tools, medical equipment, etc.
which require compactness, high rigidity and high
rotational accuracy.

Crossed Roller Bearing Page J1
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Spherical Bushings

PILLOBALLs

L-Balls

All

Spherical Bushings are self-aligning spherical plain
bushings, which have inner and outer rings with
spherical sliding surfaces. They can take a large radial
load and a bi-directional axial load at the same time.
They are divided into steel-on-steel types that are
suitable for applications where there are alternate loads
or shock loads, and maintenance-free types which
require no lubrication.

Spherical Sliding Bearing Page K1

PILLOBALLs are compact self-aligning spherical plain
bushings which can support a large radial load and a bi-
directional axial load at the same time.

PILLOBALL Rod Ends have either a female thread in the
body or a male thread on the body, so they can be easily
assembled onto machines.

PILLOBALLs are used in control and link mechanisms in
machine tools, textile machines, packaging machines,
etc.

Spherical Sliding Bearing MFl-N\@1]

L-Balls are self-aligning rod-ends consisting of a special
die-cast zinc alloy body and a studded ball which has its
axis at right-angles to the body.

They can perform tilting movement and rotation with low
torque, and transmit power smoothly due to the uniform
clearance between the sliding surfaces.

They are used in link mechanisms in automobiles,
construction machinery, farm and packaging machines,
etc.

Spherical Sliding Bearing REETNCE]

Seals for Needle Roller Bearings
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Seals for Needle Roller Bearings have a low sectional
height and consist of a sheet metal ring and special
synthetic rubber.

As these seals are manufactured to the same sectional
height as Needle Roller Bearings, grease leakage and
the penetration of foreign particles can be effectively
prevented by fitting them directly to the sides of
combinable bearings.

Component Part Page L1

Cir-clips for Needle Roller Bearings

Needle Rollers

Cir-clips for Needle Roller Bearings have been specially
designed for needle roller bearings on which, in many
cases, generally available Cir-clips cannot be used.
They have a low sectional height and are very rigid.
There are Cir-clips for shafts and for bores, and they are
used for positioning to prevent bearing movement in the
axial direction.

Component Part Page L17

Needle Rollers are used for needle roller bearings and
are rigid and highly accurate.

These needle rollers are widely used as rolling elements
for bearings, and also as pins and shafts.

Component Part REZlAWk]
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Features of 11<0 Bearings
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Lubrication

Purpose of lubrication

The main purpose of bearing lubrication is to reduce
friction and wear and to prevent heat generation and
seizure. The lubricant and the lubricating method
have a big influence on the operating performance of
the bearing, and it is therefore necessary to select
them suitably for the operating conditions.

The effects of lubrication are as follows.

@ Reduction of friction and wear

At the contact surfaces between the race rings, rolling
elements and cage of the bearing, lubrication pre-
vents metal-to-metal contact, and reduces friction and
wear due to sliding and rolling, in the latter of which
micro-slips occur by differential slip, skew, spin, or
elastic deformation.

@ Elimination of frictional heat

The lubricant removes the heat generated by friction
or transferred from outside, and prevents overheating
of the bearing. Circulating lubrication is generally
used for this purpose.

© Influence on bearing life

The bearing life is extended if the rolling contact sur-
faces between the race rings and rolling elements are
separated by an oil film of adequate thickness, and is

Methods of lubrication

Grease lubrication and oil lubrication are generally
used for rolling bearings. In special cases, solid lubri-
cants are also used.

In general, grease lubrication requires the simplest
sealing device. It is therefore economical, and widely
used. Also, once filled with grease, the bearing can
be used for a long period without replenishing the
grease. However, compared with oil, its heat removal
properties and cooling capacity are inferior, since
grease has high flow resistance, which causes high
churning heat.

QOil has greater fluidity and superior heat removal
properties. It is therefore suitable for high-speed
operations. In addition, it is simple to filter out dust
and dirt from oil. Thus it can prevent the generation
of noise and vibration and increase bearing life.
Another advantage of oil lubrication is that it offers the
possibility for selecting the appropriate method for
particular operating conditions from among various
available lubrication methods. However, measures to
prevent oil leakage are required. As a guideline for
selection, Table 34 compares grease and oil lubrica-
tion.

For the lubricants used for itik[o] Spherical Bushings,
see page K2.

Table 34 Comparison between grease lubrication
and oil lubrication

Grease lubrication

@ Amount of grease to be filled

The amount of grease to be filled depends on the
housing structure, dimensions, type of grease used
and atmosphere. Generally, filling about 1/3 to 1/2 of
the free space inside of the bearing and the housing
is considered to be appropriate. Too much will cause
a rise in temperature, and care should be taken espe-
cially at high speed rotations.

In Fig. 19, several grease pockets are provided by the
grease sectors on one side of the bearing. Even if the
filled grease is dispersed by the centrifugal force at
high rotational speeds, it is trapped by the grease
pockets and diverted back into the bearing again. Old
grease accumulates in the space on the opposite side
of the bearing, and this can be removed periodically
by taking off the cover.

II[]

@ Replenishment of grease

The life of grease depends on its type and quality, the
type and dimensions of the bearing, operating condi-
tions, temperature, amount of wear, penetration of for-
eign particles and water, etc.

Fig. 20 shows the replenishment intervals for grease,
and is used as a general guideline. The values
obtained from this diagram apply to cases in which
the load condition is normal, the machine body is sta-
tionary, and the operating temperature on the outer
surface of bearing outer ring is less than +70°C. If
the temperature exceeds +70°C, as a general rule,
the replenishment interval is halved for every 15°C
increase.

shortened if the oil film is inadequate due to low oil
. ) q Item Grease lubrication (1) 0l lubrication 20000
viscosity, etc. 15000 \\
; Sealing, Sinpe Sighty complicated 10000 \
0 Rust prevention Housing structure P gndy comp 8000 \ \ N\
The lubricant prevents rust formation on the inside - 0 \ NN
. . ) High temperature allowed S 6000 AN NN
and outside surfaces of the bearing. Temperature High temperature not allowed i o 2 5000 &
(Cooling effect by circulation) \ NG
«— 4000 2, ——
i o 3000 \ \ \ AN
© Dust prevention Rotational speed Lowand medium speeds | High speed allowed 2 \ \\ yo‘%
Grease lubrication is particularly effective for dust pre- - AoBR
vention. QOil circulating or jet lubrication is effective in o 1500 \ \ \ ’%,%%\O
: : : Load Low and medium loads High load allowed £ PR
washing foreign particles away from the area around K] %\g 2) ﬂ\
. >
the bearing. SRS ! IRIWAN X
. Elaborate 2 800
Maintenance Easy , o = \ \ \ \ \ x
(Pay special attention to oil leaks. ) S 600
5 o [N VRV
. . , . £ 0 VULV A AT TV T
Lubricant replacement | Slightly complicated Simple & \\ \ \ \
2 300
g LI
Lubrication performance| Good Very good 200 Remark
P Vg 200 400 600 1000 2000 4000 6000 10000 4 js the bore diameter of the inner ring. For a
R onal J bearing without an inner ring, the roller set bore
rem . .
Dustfitration Dificut Simple Sl ey e diameter F is used for d.
Fig. 20 Interval for replenishment of grease
) | Dust and dirt can be removed by
Entry of dustand dirt | Easy measures for protection | . L
filtering in circulating lubrication.
Note(") This represents bearing grease for general use.
1N=0.102kgf=0.2248lbs.
A49 3 A50

1mm=0.03937inch
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Qil lubrication

@ Oil bath lubrication

This is the most commonly used oil lubrication
method, and is used for medium and low speeds. If
the amount of oil is too large, heat will be generated
by churning, and if the amount is too small, seizure
will occur. Therefore, the correct amount of oil must
be maintained. When the machine is stationary, the
correct oil level in the case of a bearing mounted on a
horizontal shaft, is near the center of the lowest rolling
element. In the case of a vertical shaft, about 50% of
the surfaces of the rolling elements should be sub-
merged in oil.

It is desirable to provide an oil gauge so that the oil
level can be easily checked while the machine is sta-
tionary or running.

@ Oil drip lubrication

Qil drips, which are fed down from a sight-feed oiler or
along a fiber string, become an oil spray due to wind
pressure generated by the rotating cage, shaft, nut,
etc., or they strike the rotating parts and form an oil
spray, which fills up the housing and every required
part. Because oil spray removes frictional heat, this
method has a more effective cooling effect than the oil
bath method, and is widely used for high-speed rota-
tion and medium load conditions.

In the case of the sight-feed oiler (Fig. 21), the num-
ber of drips can be adjusted. However, this is difficult
using the string-feed method. The number of drips
depends on the bearing type, rotational speed, etc.,
but 5 ~ 6 drips per minute is generally used.

Fig. 21 Oil drip lubrication

© Oil splash lubrication

In this method, oil is splashed in all directions by the
rotation of the gear or disk. This can be used for con-
siderably high-speed rotations without soaking the
bearing directly in oil.

In the gear case where shafts and bearings are lubri-
cated with the same oil, wear particles may be intro-
duced into the bearing as they might get mixed with
the oil. In this case, a permanent magnet is provided
at the bottom of the gear case to collect metal parti-
cles, or a shield plate is installed next to the bearing.
Fig. 22 shows another method in which the splashed

A51

oil flows along the grooves in the case and accumu-
lates in the oil pockets, keeping the oil level constant.
So the oil is steadily supplied to the bearing.

—

Fig. 22 Oil splash lubrication

O Oil circulating lubrication

When automatic lubrication is more economical
because lubrication is required at many points, or
when cooling is required for high rotational speed, this
method is used. The oil is supplied with a pump,
which can control the oil pressure, and a filter or cool-
er, etc. can be set up in the circulation system, mak-
ing this an ideal method of lubrication. As shown in
Fig. 23, the oil supply and discharge ports are located
opposite to each other, and the discharge port is
made large to prevent the accumulation of oil.

Fig. 23 Oil circulating lubrication

@ Oil mist lubrication

After dirt and dust are removed by a filter, the oil is
turned into a spray by dry compressed air, and this
lubricates the bearing. When the air and oil pass
through the bearing, the air cools the bearing and the
oil lubricates it. In addition, because the air inside the
housing is at a higher pressure than the outside air,
the entry of water and foreign particles is prevented.
There are many other advantages of this method, and
it is suitable for high rotational speed applications
such as high speed internal grinding spindles.

@ Oil jet lubrication

This is a highly reliable lubrication method and is used
under severe conditions such as ultra-high rotational
speeds and high temperatures. The speed of the oll
jet should be more than 20% of the peripheral speed
of the inner ring raceway surface, since the air around

the bearing rotates together with the bearing forming
an air wall. As shown in Fig. 24, the jet from the noz-
zle blows directly into the space between the inner
ring and the cage. Due to the large amount of oil
being used, it is more effective to make the discharge
port larger, and use the forced discharge.

When the d,n value (mean value of the bearing out-
side and bore diameters in millimeter x rotational
speed in revolutions per minute) is more than
1,000,000, the speed of the jet should be 10~20
m/s, the nozzle diameter should be about 1 mm, oil
supply pressure should be 0.1 ~0.5 MPa, and the oil
supply amount should be about 500 cc/min or greater.
When the rotational speed is higher, the oil supply
pressure and the oil amount should be higher.

Fig. 24 Oil jet lubrication

Table 35 Properties of various types of grease
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Lubricants

For rolling bearings, lubricating grease or oil is gener-
ally used. For special applications, solid lubricants
are used.

Lubricating grease

Grease is a semi-solid lubricant made by mixing base
oil (liquid lubricant) and a thickener under heat and
adding additives as required.

There are many types of grease according to various
combinations of base oil, thickeners and additives.
Grease is usually classified by thickeners and base
oil. Table 35 shows the general properties of each
type of grease.

Name (Commonname)|  Calcium Sodium | Aluminum | Mixed base | Barium o Non-soap base grease
Lithium grease
grease grease grease grease grease (Non-soap grease)
( Cup ) < Fiber ) ( Mobile > ( Diester ) ( Silicon ) ( Bentone )
Item grease grease grease grease grease grease
Base oil Mineral oil | Mineral oil | Mineral oil | Mineral oil | Mineral oil | Mineral oil | Diester oil | Silicon oil | Mineral oil |Synthetic oil
) Na + Ca soap, . . . Silica gel.
Thickener Casoap | Nasoap | Alsoap . Ba soap Li soap Li soap Li soap Bentone | Polyurea,
Li + Ca soap etc.
A T Fibrous and | Stringy and | Fibrous and | Fibrous and
earance utter
pp y i i i i Buttery Buttery Buttery Buttery Buttery
Pour point C 80~90 | 150~180 | 70~90 | 160~190 | 150~180 | 1770~190 | 170~190 | 200~250 | 200~ None
Operating temperature range C | —10~+70 | —20~+120 | —10~+80 | =10~+100 | = 10~+135 | —20~+120 | =50~+120 | —50~+180 | —10~+150 | ~+ 200
Pressure resistance | Strong to weak | Strongtomedium | Strong Strong | Strongtomedium | Medium Medium Weak Mediumtoweak | Medium
i Good, poor for Na+
Water resistance Good Poor Good Good Good Good Good Good Good
Ca soap grease
Mechanical stability Fair Good Poor Good Poor Excellent | Excellent | Excellent Good Good to poor
Contains about | Long fibrous  [Ithaswater | Usable at fairly | It has water | This is the best | Excellent Mainly used | Generally good heat resis-
1% water. grease cannot |and rust resis- | high speeds. | and heat resis- | all-purpose | under low for hightem- | tance. Grease having a miner-
When the tem- | withstand high | tant proper- tant proper- | grease among |temperature | peratures. Not |al base ol is for general use.
perature rises |speeds, but  |ties, and ties. Thisis an |soap based | conditions and | suited to high | Grease having a synthetic base
tomore than [ has good pres- | adheres easily all-purpose | greases. has superior |speedsand | oil is suitable for special use
+80°C, the sure resis- to metal sur- grease. frictional prop- | heavy loads. | where superior heat and chem-
Features and application |water evapo- |tance proper- |face. erties. ical resistance properties are
rates and the |ties. Short Suitable for required.
grease sepa- | fibrous grease small bearings
ratesinto oil  |is compara- used in mea-
and soap. This |tively good for suring instru-
is used for high speeds. ments.
medium loads.

TN=0.102kgf=0.2248lbs.

1mm=0.03937inch
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@ Base oil

Petroleum lubricating oil is usually used as the base
oil.

As the lubricating performance of grease depends
mainly on that of base oil, the viscosity of the base oil
is an important property. In general, low viscosity is
suitable for light-load and high-speed rotations, and
high viscosity for heavy-load and low-speed rotations.
Synthetic lubricants of the diester or silicon series are
used instead of lubricants of the petroleum series in
consideration of the pour point and high temperature
stability.

@ Thickener

As shown in Table 35, metal soap bases are mostly
used as thickeners. In particular, Na-soap is water-
soluble and emulsifies easily, and it cannot be used in
damp or wet areas. The type of thickener and the
pour point of grease have a close relationship. In
general, the higher the pour point, the higher the max-
imum usable temperature of grease. However, even
when the grease uses a thickener having a high pour
point, its upper operating temperature limit is low if its
base oil has low heat resistance.

© Consistency

This represents the hardness grade of grease.
Grease becomes harder in proportion to the amount
of thickener if the same thickener is used.

Immediately after grease has been stirred (usually 60
times), a depression is formed in the grease in a
specified time using a specified cone. The consisten-
cy (combined consistency) is expressed by the value
of depth of depression (mm) multiplied by 10.

This value gives an estimate of the fluidity during
operation with a greater value for softer grease.

Table 36 shows the consistency number of grease
and the relationship between the consistency and
operating conditions.

Table 36 Consistency and operating conditions of grease

NLGI : . -
consstency number Combined consistency Application
0 385 ~ 355 | For centralized lubrication,
1 340 ~ 310 | For oscillating motion
2 295 ~ 265 | For general use
3 250 ~ 220 | For general use, For high temperature
4 205 ~ 175 | For sealing with grease
O Additives

Additives include various types of substances, which
are added to grease in small quantities to improve its
characteristics. For example, when a bearing is kept
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running for long periods of time, its temperature rises.
This results in oxidation of the lubricant and formation
of oxides, which lead to corrosion of the bearing.
Thus, when a bearing is to be operated for long peri-
ods of time without regreasing, antioxidants are
added. In addition, grease containing extreme pres-
sure additives is suitable for use in places that are
subjected to heavy loads.

® Miscibility of different greases

In principle, it is desirable to use grease of the same
brand. However, when the mixing of different greases
is unavoidable, greases with the same type of thick-
ener and with a similar type of base oil should be
used.

It should be noted that if different types of grease are
mixed, they may interact with each other and the con-
sistency will become softer than that for the individual
greases.

Lubricating oil

For rolling bearings, refined mineral oil or synthetic oil
is used. To improve its properties, antioxidant addi-
tives, extreme pressure additives and detergent addi-
tives are added as required.

When selecting lubricating oil, it is important to select
oil which has adequate viscosity under operating tem-
peratures. If the viscosity is too low, the formation of
the oil film will be insufficient, causing abnormal wear
and seizure. On the other hand, if the viscosity is too
high, it will generate excessive heat or increase power
loss due to viscous resistance. As a general stan-
dard, oil having higher viscosity should be used for
heavier loads and oil having lower viscosity should be
used for higher rotational speeds.

Under conditions of normal use for various bearings,
the values of viscosity shown in Table 37 will be a
guideline.

The relationship between viscosity and temperature
can be obtained from Fig. 25. Also, Table 38 shows
examples of selecting lubricating oil according to the
conditions of bearing use.

Table 37 Bearing series and required viscosity of lubricating oil

Kinematic viscosity at

Bearing series .
operating temperatures

Needle roller bearings

) 13 mm2/s or more
Roller bearings

Crossed roller bearings 20 mm?2/s or more

Thrust needle roller bearings

) 32 mm?2/s or more
Thrust roller bearings
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Fig. 25 Relationship between viscosity and temperature of lubricating oil

Table 38 Conditions of bearing use and examples of lubricating oil selection

IS0 viscosity grade(VG)
Conditions
10 | 15 | 22 | 32 | 46 | 68 | 100 | 150 | 220 | 320 | 460 | 680
o Refrigerator oil

—30~ 0C
g Bearing oil .
& 0~ 50C [¢ — -
g Turbine oil
Ei
2 o
= Bearing oil N
£ 50~ 80°C < — e
o Turbine oil
j=3
<)

P Bearing oil
80~110C ‘Turbine il Ge'ar il
<+“—— +—
d mn value Large < » Small
Load Small ¢ P Large
Remarks - Lubricating oils are based on JIS K 2211 (Refrigerator Qil), JIS K 2239 (Bearing Qil), JIS K 2213 (Turbine Oil), and JIS K 2219

(Gear Qil).
- The method of lubrication in these cases is mainly oil bath lubrication or circulating lubrication.
- When the temperature is on the high side within the operating temperature range, oils of high viscosity are used.

- d ,n represents the mean value of the bore and outside diameters (mm) of the bearing multiplied by the rotational speed (rpm).

1N=0.102kgf=0.2248lbs.
1mm=0.03937inch AS4





