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NTN has employed its unique technology to develop the NTN
BEARPHITE series of innovative products. BEARPHITE bearings were
designed to accommodate increasingly stringent market needs.
Developed by NTN Powder Metal Corporation with NTN's propriety technology and experience in rolling
bearing manufacturing, NTN's BEARPHITE bearings are renowned for their outstanding quality and
many advantages.
NTN's line of BEARPHITE bearings has been employed in a wide variety of applications including
household appliances, audiovisual equipment, office equipment and automotive electrical equipment.
The outstanding quality of BEARPHITE bearings will continue to expand the scope of their application.
NTN's Hydrodynamic BEARPHITE bearings are fluid hydrodynamic bearings made from sintered material.
Their sliding bore surface incorporates herringbone-shaped hydrodynamic grooves. These grooves
demonstrate a hydrodynamic effect that contributes to higher running accuracy at high speeds.
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NTN BEARPHITE Oil-impregnated Sintered Bearings

1-2 Features of hydrodynamic BEARPHTE
bearings

(1) The herringbone-shaped hydrodynamic grooves
located on the bearing bore greatly improve bearing
rigidity and promote the formation of an oil film.

(2) The hydrodynamic bearing design incorporating
sintered metal helps reduce the cost of
hydrodynamic BEARPHITE bearings.

(3) The performance of NTN hydrodynamic
BEARPHITE Bearings is equivalent to or better than
that of fluid Hydrodynamic bearings.

1-1 Features of NTN BEARPHTE
(1) NTN BEARPHITE Bearings incorporate a unique

material comprising a metal combined with a fine
powder of quality natural graphite. This composition
contributes to excellent bearing performance across
a wide variety of applications.

(2) NTN BEARPHITE oil-impregnated bearings are
manufactured from sintered metal which has a
porous metal structure. As a result, these bearings
retain lubricant efficiently, helping to keep the
bearing continuously lubricated.

(3) Thanks to their stable lubrication function, NTN
BEARPHITE Bearings provide a longer life and
excellent performance across a wide temperature
range.

Features of NTN BEARPHITE and Hydrodynamic BEARPHITE  Bearings1

Hydrodynamic grooves are located on the bore
of NTN's hydrodynamic BEARPHITE bearing

Copper series spherical bearing before solution

NTN BEARPHITE graphite skeleton
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1-3 Manufacturing process for NTN BEARPHITE
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NTN BEARPHITE Oil-impregnated Sintered Bearings

Product Types and Applications2

Table 1 Types and typical applications of NTN BEARPHITE
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Bearing Dimensions3

Table 2 Available dimensional ranges

Table 2 summarizes the standard dimensional ranges
attainable with powder metallurgy. NTN can provide
BEARPHITE Bearings outside the dimensions and
shapes indicated in this table. If you require such a
nonstandard bearing, contact NTN Engineering.
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NTN BEARPHITE Oil-impregnated Sintered Bearings

4-1 Material characteristics and applications for sintered oil-impregnated bearings

Material Characteristics and Applications for NTN BEARPHITE4

Table 3-1 NTN BEARPHITE material characteristics and applications  



Standard copper series material

Excellent wear resistance 

Suitable for sliding motion 

Excellent seizure resistance 

Excellent wear resistance and ease of caulking 

Excellent wear resistance at higher speed range 

 

Used as a substitute for copper H series. 

Used as a substitute for copper-iron EC series. 

 

Provides excellent wear resistance. 

 

Standard iron-series material 

 

 

Used in a wide range of applications. 

Capstan motors for VTRs 

Micromotor, Carriages 

Automotive fuel pumps 

Capstans for car stereos 

Motors for automotive electrical equipment 

Motors for automotive electrical equipment 

Photocopiers

Ventilating fans, electric fans, stepper motors 

Ventilating fans, electric fans, axial flow fan motors 

Dynamic Pressure Bearphite 

Automotive electrical equipment, power tools 

Used in a wide range of applications. 

Electric fan motors, mixers, juicer motors 
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NTN BEARPHITE Oil-impregnated Sintered Bearings

4-2 Applications and characteristics of materials used for sintered mechanical components

Table 3-2 Characteristics of materials used for sintered mechanical components and typical applications
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NTN BEARPHITE Oil-impregnated Sintered Bearings

Bearing Selection5

5-1 Allowable load and speed
The performance of NTN BEARPHITE bearings is

limited by the allowable PV value, which is the product of
bearing load P MPa and sliding velocity V m/min.

Table 4 summarizes the generally recommended
allowable PV values.

5-2  Bearing life
The life of oil-impregnated bearings can vary

depending on the rate of consumption of the lubricating
oil in the bearings. Once 40% of the impregnated oil
has been consumed, bearing wear begins to accelerate
and bearing performance deteriorates accordingly. For
this reason, once the residual lubricating oil drops to
60%, the bearing in question is regarded as having
reached the end of its service life.

Lubrication is adversely affected by high temperatures.
The maximum allowable temperature for lubricating oil
is usually 80˚C.

Fig. 3 summarizes the effect of typical bearing
temperatures on bearing life.

Table 4 Allowable PV values

Fig. 2 Interrelation between bearing load and sliding velocity

Fig. 3 Typical bearing life at varying temperature levels



Spindle oil, turbine oil

Spindle oil

Gasoline engine oil

Turbine oil

Gear oil
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5-3  Lubricating oil
The type of lubricating oil to be used for impregnating

a BEARPHITE bearing is based on bearing load, sliding
speed, and bearing temperature. Table 5 summarizes
the guidelines for determining the lubricating oil
viscosity for a given application.

For the standard  bearing operating temperature
range (0–80°C), a mineral-based lubricating oil can be
used. If the operating temperature is expected to be
outside this range on the high or low end, a synthetic-
based lubricating oil is recommended.

5-4  Bearing accuracy
Table 6 summarizes bearing accuracy values for three generic oil-impregnated bearings:sleeve type, flange type

and spherical type.
The accuracy of standard NTN BEARPHITE bearings conforms to these tables. NTN can provide BEARPHITE

bearings with better accuracy upon request. Fig. 4 shows the dimensional tolerances of certain high-accuracy
BEARPHITE  bearings.

Table 5 Operating conditions and lubricating oil viscosities

Fig. 4 Dimensional tolerances of NTN BEARPHITE bearings
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NTN BEARPHITE Oil-impregnated Sintered Bearings

5-5  Recommended shaft specifications
5-5-1 Shaft composition

The shaft is typically made from carbon steel, an alloy
steel or stainless steel for special applications.

5-5-2 Shaft hardness
The minimum allowable shaft hardness is HV300.
Improved performance can be obtained with higher
shaft  hardness.

5-5-3 Shaft surface roughness
The recommended shaft surface roughness is 0.4Ra.
For stricter sound requirements, a finish of 0.2Ra is
suggested.
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Recommended Housing Fits and Mounted Clearance6

Sleeve-type and flange-type bearings are usually mounted in a housing with an interference fit. In order to ensure
optimal mounted clearance, the reduction in the bearing  bore diameter due to the interference fit must be considered.

Fig. 5 Recommended Interference

6-1  Recommended housing fits
When pressing the bearing into the housing, the

smallest amount of interference is preferred to avoid
damage to the bearing. However, sufficient interference
must be kept between the housing and the bearing so
they remain fixed to each other.

Fig. 5 graphically illustrates the appropriate interference.

¡Situations requiring increased interference
(1) Higher bearing load
(2) Smaller bearing length
(3) Higher expansion coefficient of the housing material

¡Situations requiring reduced interference
(1) Larger bearing length
(2) Higher bearing wall thickness 

Generally, the reduction in the bearing bore diameter
increases with a larger bearing outside diameter, a
thinner bearing wall thickness, a greater interference
between the housing and the bearing, or a higher
housing rigidity.

Fig.6 shows several plots of bore diameter shrinkage
percentage versus bearing outside diameter. The graph
displays copper-series bearings with varying wall
thickness.
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6-2 Mounted clearance
The mounted clearance of a bearing is governed by

PV value, viscosity of the lubricating oil, distance
between bearings, bearing width, and other factors.

¡Situations that require larger clearance
(1) Higher PV value
(2) Higher loads and higher viscosity of the lubricating

oil
(3) Large distance between bearings, which leads to

shaft deflection
(4) Two or more bearings mounted on a shaft
(5) Very large bearing width

¡Situations that require smaller clearance
(1) Higher running accuracy is required
(2) Low bearing noise and vibration is required

Fig. 7 shows the standard operating clearances
recommended for NTN BEARPHITE bearings.
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Care & Handling of Bearings7

7-1  Bearing handling precautions
When mounting a bearing, be aware of the following:
(1) Handle the bearing only in a clean, dust-free

location.
(2) Avoid using any tools that generates debris.
(3) Make sure that the fitting surfaces of the shaft and

housing are free of dents, burrs and dust.
(4) Never use a hammer to install a bearing.

7-2  Bearing maintenance
When performing bearing maintenance, be sure to

remember the following:
(1) Relubrication is recommended to ensure smooth

continuous operation. Relubrication intervals vary
depending on operating conditions. As a guideline,
relubrication should be performed every 500 to
1,000 operating hours.

(2) To impregnate a bearing with oil, immerse the
bearing in an oil bath heated to approximately
60°C and heat the bearing uniformly for 1 to 2
hours. When bubbles are no longer released, allow
the bath to cool down with the bearing in it, or
immerse the bearing in cool oil.

7-3  Storage
When storing a bearing, observe the following:
(1) Avoid storage locations with high humidity.
(2) Store the bearing in a cool location. The lubricating

oil contained in a bearing deteriorates at
temperatures exceeding 70°C.

(3) Do not allow the bearing to come into direct
contact with an oil-absorbing material such as
paper or wood.
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Hydrodynamic BEARPHITE Bearings8

8-1  Lubrication principle of hydrodynamic BEARPHITE bearings
With standard oil-impregnated bearings, the oil film only forms in the loaded area as shown in Fig. 8. At the same

time, air is present in the area of the bearing where there is clearance.
When a standard bearing is subjected to an unbalanced load, the oil film cannot follow the eccentric motion of the

unbalanced load at a higher speed range. Because of the eccentricity, the NRRO will deteriorate and the bearing
cannot be used for an application that requires high accuracy at high speed.

NTN's hydrodynamic BEARPHITE bearings have a better oil-film forming ability when used in such an application.

Hydrodynamic BEARPHITE Bearing : A relative sliding motion between the shaft and the bearing helps
generate a hydrodynamic pressure within the lubricating oil film. This pressure helps
the BEARPHITE bearing support a load better than a standard bearing

8-2  Comparison with other bearings



17

8-3  Dimensional accuracy of hydrodynamic BEARPHITE bearings

8-4  Materials used in hydrodynamic BEARPHITE bearings

8-5  Lubricating oil used for hydrodynamic BEARPHITE bearings



18
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8-6  Precautions when using hydrodynamic BEARPHITE bearings

¡Avoid operating temperatures above 80˚C. 

The lubricating oil will start to deteriorate at
temperatures above 80˚C. 

¡Do not store bearings in a hot and/or humid
atmosphere.

¡Do not allow the bearing to come in contact with a
material such as paper or wood, which could absorb
the lubricating oil.

¡When installing a bearing into an application, work in
a clean environment to avoid contamination.

¡NTN's hydrodynamic BEARPHITE bearings are
designed to be mounted in a particular direction.
Make sure that the bearing is installed in the proper
orientation.

¡Handle BEARPHITE bearings very carefully so they
are not damaged (e.g.dents).

¡When mounting the bearing for the first time, fill the
bearing space 70-80% with the same lubricating oil to
be used for oil impregnation. This will avoid any
disruptions in the oil film from air between the bearing
and the shaft.

¡After replenishing oil inside the bearing, be careful
when inserting the rotor so oil is not spilled.

¡Do not remove the rotor after it has been installed.

¡The typical orientation of BEARPHITE bearings has
the rotor located above the bearing. If considering a
different orientation, carefully consider the possibility
of oil leakage in the application.
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Applications9
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