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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

= Features of NTN BEARPHITE and Hydrodynamic BEARPHITE Bearings

NTN BEARPHITELL % ZEBEARPHITERY451<

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.

1-1 NTN BEARPHITERY4Fi<

(1) NTN BEARPHITER it & T KR A7 85508 R 1) 2,
BOMVRE BB BRI S B R YERE, & T ARBYS T

(2) NTN BEARPHITE/E T e /g, HILEAZAL RS EA
AU, AEAE i R T A T TR O 5 0 R 25 2 fE %
pAEESR iR

(3) NTN BEARPHITE/iH PERSE, HURFFdri, MAKIRE]
14 i 24T R 4% M)l R PE

Copper series spherical bearing before solution
BEES 2Rl

NTN BEARPHITE graphite skeleton
L EHARR RN EEER

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.

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

1-2 ZHEBEARPHITERI4HK

() SR TR S RS, W 5 1 Y URE D AT,

(2) R TR £ 2 1) S R, B T 3 A7 BEARPHITEE
(1 BAR.

(3) W AAE S B TR 7] 47 s DL _E R RE.

Hydrodynamic grooves are located on the bore
of NTN's hydrodynamic BEARPHITE bearing
N EBEARPHITERZRIRTS
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1-3 Manufacturing process for NTN BEARPHITE
1-3 NTN BEARPHITERI#IiE L FE

Blending  Metal powder Forming
RBE AV S A

Powder additive
\\ AR lj]

Sintering /
Fillin Compression Extrusion
bt / g p

HFE E%8 EH

Sizing
ER~T

Oil impregnation
it

G S Positioning Shaping Extrusion
TEfL TR EH
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NTN BEARPHITE Oil-impregnated Sintered Bearings

Product Types and Applications

M5 Rig
Table 1 Types and typical applications of NTN BEARPHITE
NTN BEARPHITERI# 5 E i

Type Shape Function Typical Applications
i) AR Ihie FTERE
g Household appliances KM
e (1) Supports radial loads. Audiovisual equipment B, #giRE
4 by Automotive electrical equipment RERSEEMR
8 L (1) AIRZ R EEE Office equipment NEHE
7] Agricultural machinery RN

(1) Supports both radial and axial
§ loads.
= = (2) Flange area simplifies locating.
) ;Tﬂ Automotive electrical equipment AEBESESR
2 Office equipment NENE
E (1) AT A& ZAZ E) o E A 5 E

(2) ATTERZ BT EIRE
8 (1) Supports radial loads.
ey (2) Designed to be self-aligning )
= & Household appliances KB
L o Audiovisual equipment B, #EEE
2 (1) RS REEE Automotive electrical equipment EEBRSESR
o () EFHELEN
(/)
[}
S
-
o= (1) Supports axial loads.
= General machinery —RRHL
SR () ATAE T E
it
17}
2
<
-
wl
=
a (1) Suitable for high-speed
E = operation

= .

m 2 (2) Runs quietly. Polygon scanner motors % i Ok
‘g’ 5 Fan motors RED%
E% () AT AFEERERNFE
g () &R
_E
>
T
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E Bearing Dimensions
AR R~

Table 2 summarizes the standard dimensional ranges R R T R SER R AR A 3 RS 2 5L FENTNIE
attainable with powder metallurgy. NTN can provide fﬁﬂiﬁ%%@*ﬂiﬁ/ﬁﬁﬁﬁ\ﬁﬂ%%ﬁﬂﬁu&RWB‘J#H&??& AT,
BEARPHITE Bearings outside the dimensions and R NTN,

shapes indicated in this table. If you require such a
nonstandard bearing, contact NTN Engineering.

Table 2 Available dimensional ranges

HIERTEE
Available Ranges
Type | Code Shape v R~ 35 Remarks
%7 jae y 5 ) &%
o W=0.5 min.
gﬂ T =W 10
= & d D
owm| S 0.8 60 1.6 70 1 40
n =W 10
l w
R w W=0.5 min.
g- L8 t=0.5 min.
> Pt
~ I d p R=0.2 min.
ol F I 0.8 50 2 60 1 35
g ka - W=0.5 &/
T 1=0.5 I\
t*‘l‘* P Pt
P — R=0.2 £F/\
) ¢ q .
Qo — C=2 min.
e h\ — ¢=0.8 min.
= A D!
o ” A (f D 1.5 22 5 34 3 20
o \ C=2 g\
< L | YV e=0.8 |/
(7))
l — -]

& i
=
% d D L=1.2 min.
S W 5 62 18 75 2 3
=R L=12 8\
i -J
= !
w
T 15 3 35 5
w
3= s oy |
ol d D
°%|\wpB| [P3 © 2 4 6
£a
£ I
gR l
£ w 3 55 8.75
=
==




NTN BEARPHITE Oil-impregnated Sintered Bearings

Material Characteristics and Applications for NTN BEARPHITE

NTN BEARPHITER)#f B4 F0 A

4-1 Material characteristics and applications for sintered oil-impregnated bearings
4-1 JR 45 & iR B B T A

Table 3-1 NTN BEARPHITE material characteristics and applications

NTN BEARPHITERI# B4FitFAnE E i

; Chemical Components EApE AN o Density |Oil Retention| Radial Crushing
Series Mg:;r;al g s HE &= Strength
3 de . Other glem3 vol. % | EEMEERE
#Eize | Cu Sn c Fe Ni HE | (£02) | (+02) | MPaimn)
Residual
H amount 8~11 1~2 = = = 6.6 18 150
REE
Residual
HD Elelil 8~11 1~2 - 2~4 - 6.8 18 150
S
Residual
HQ arT\ount 8~11 — = — — 6.6 18 150
8 BARE
5
Residual
(2R
5.| HR amount | g1 3~4 - - - 6.6 12 120
o = HRE
o
8 Residual
HZ12 Ehiel 8~11 0.4~1 = = = 6.8 18 150
BARE
Residual P-1 max
Hz16 | amount | g4y | 05~25 — - o 7.2 15 150
REE PART
Residual
Hz1g | amount | gy - - - |Mos:4~7 | 66 12 150
KRR
Residual
EE 33~38 3~6 1~2 amount - SUTF 6.2 18 150
® KRE
Q .
'g Residual
o EB 18~22 | 05~25 | 05~25 | amount - 1T 6.2 18 150
c KRB
2 i
T Residual
8 EC 38~42 1~3 | 05~25 | 2mount - 1T 6.4 18 150
o RRE
© Residual 6.5 18
EZoe | @amount 1~3 | 05~25 | 38~42 — 1B 150
ERE 6.9 12
Residual
P 8~11 — - amount - AT 6.1 18 200
. RRE
2
oK Residual
n . F - - - amount - 3T 5.9 20 180
c B HRE
2
Residual
L 1~3 - 2~4 | Aamount - 1T 6.0 15 180
ERE
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JIs 22550 | Previous Features Applications Material
(2000) | JIS B1581 T pragm Code
£3()IS B1581 ML S
Standard copper series material Used in a wide range of applications.
P40227 SBK1218 e e - H
SESRARAER B ERERET =,
. Capstan motors for VTRs
- - Excellent wear resistance Capstan motors for car stereos HD
TS FE AL S, VTRAZRE 34
ST AESWASR DL
Suitable for sliding motion Micromotor, Carriages
P4012Z — s ot , . H
EFREER. BB L, 5 =
Excellent seizure resistance Automotive fuel pumps
- - o ek o b N ) HR
et RE = e . IRZEBRIHZR
Excellent wear resistance and ease of caulking | Capstans for car stereos HZ
- - & PRI s . 12
MY EFEIERE, MBSk, RETNASE
Excellent wear resistance at higher speed range | Motors for automotive electrical equipment
= — — P N : . HZ16
1o R e B Pt T S P e E RERSEERDIE
Excellent wear resistance at higher Motors for automotive electrical equipment
_ _ temperature range HZ18
IR T A A S, MERSHEE SIS
Used as a substitute for copper H series. Photocopiers
P2083Z — e EE
{EAHEHB K AR EHER. SENHL
Used as a substitute for copper-iron EC series. | Ventilating fans, electric fans, stepper motors
— SBF2218 . 5 5 WOy EB
{EARERLECHIX At RHER. HSE. BE. SO
Offers acoustic characteristics superior to Ventilating fans, electric fans, axial flow fan motors
_ _ those of the EB series. EC
=L L EB S A, BSE. BE. BiRKEDE
Provides excellent wear resistance. Dynamic Pressure Bearphite
= = P . EZ06
M EFE R =k, 1 EBEARPHITE
Used as a high-strength material for general- Automotive electrical equipment, power tools
_ SBF2118 purpose applications. i ) p
{EARREM AT — A, AERSHEER. BSTR
Standard iron-series material Used in a wide range of applications.
P1012Z SBF1118 s e e F
SRIARER B fERERE =,
Offers excellent high-speed operation and wear ; ; i
B SBF4118 ey Electric fan motors, mixers, juicer motors L

= R R AN R FE MR

RIKBEDE. S, HitEDE




NTN BEARPHITE Oil-impregnated Sintered Bearings

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

4-2 (RN ROM B R R S

Table 3-2 Characteristics of materials used for sintered mechanical components and typical applications
IREEH R RIM B AN E E iR

Material
Code
#ERIES

Chemical Components {54 %

Fe

Cc

Cu

Ni

Mo

Other
HE

=~

Density
TE
g/cm3
(£0.2)

Tensile Strength
FL{H5E
MPa (min.)

(X_E)

FB60

Residual
amount

RRE

6.0

70

FB64

Residual
amount

KRR

6.4

98

FB68

Residual
amount

RRE

6.8

147

FEG60

Residual
amount

RRE

0.2~0.8

0.5~0.2

6.0

147

FE64

Residual
amount

KRR

0.2~0.8

0.5~0.2

6.4

169

FE68

Residual
amount

RRE

0.2~0.8

0.5~0.2

6.8

245

FG60

Residual
amount

BRE

0.2~0.8

6.0

245

FG64

Residual
amount

RRE

0.2~0.8

6.4

343

FG68

Residual
amount

RRE

0.2~0.8

2~5

6.8

441

215

Residual
amount

RRE

0.2~1.0

6.4

217

Residual
amount

0~

0.3~0.8

1 max.

1T

7.0

690

219

Residual
amount

RRE

Ole~=19

1~2

Bas5

0.5~1.5

1 max.

1L

7.0

600

S02

Residual
amount

KRR

0.1 max.

ORIYEN

15~20
(Cn)

10~15

2 max.

2T

6.6

S03

Residual
amount

0.1 max.

01T

15~20
(Cr)

o=l

2~4

0.5~1.0
(si)

6.6

Note: Materials with the same chemical composition have different density values.
KUZHAERIM REEE L FES.
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Apparent |Radial Crushing Previous i
Hardness Strength JIS 72550 Features M(a:lterlal
JIS 72550 » ode
RREE EAREE (2000) |5 &)/s 22550 K HEIRE
HRF MPa (min.) z =
40 147 P1022- = FB60
High-precision compact components
Used as a ferromagnetic core.
50 245 P1023- SMF1010 FB64
EEERNEED S,
1EAREESRIMER.
70 294 P1025- SMF1015 FB68
70 294 — — FE60
Low-load structural components
75 490 — — FE64
BREEER
85 637 — = FEG68
80 392 P2063- SMF4020 FG60
Strength is enhanced by hardening and tempering.
Excellent durability.
90 588 P2064- SMF4030 FG64
B FEKFE MR SR E.
M At
95 735 = SMF4040 FG68
Smaller dimensional variation (suitable for high-
— — = SMF4030 precision products) Z15
RtZibd. (SHER)
Suitable for high-strength, high-precision products
90 1400 P3105- — N __? g gre P Z17
BRER. BREEM
High hardness without the need for heat treatment 719
105 900 — — -
EANEMESEE
Excellent corrosion resistance and wear resistance
— — P3525- SMS1025 (equivalent to SUS 316L) S02
T 5 ik RE AN Y 1 RE 2t (5 SUS316LAE S )
Excellent corrosion resistance
— — P3516- — (equivalent to SUS 304L) S03

i &5 e B ==t (SUS 304L)




NTN BEARPHITE Oil-impregnated Sintered Bearings

E Bearing Selection

AL TE
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.

51 SRS

NTN BEARPHITE i1 I B2 2l iR ff FLP MPakef/cm?)5
HENEE Vn/minf e,

FAP R T — B LI PV (.

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.

5-2 B

I R 19 7 i R R T AT R BT D L AT R B A
T40% ZJ5, HURMES SRR, FFEHRIERFEIL, — Bl
SRR AR TR A 60 % I T 5 A8 RF TR] Ay il A 78 7 i

Ty AN R Z AR B2, JEHRIS0C o LR,

DU 7R 14 i 2 A R A 1 ol AR A i 1) 91 S T 3.

Table 4 Allowable PV values

RIFPV E
Application Allowable PV value
mA RYEPVE MPa-m/min

General-purpose machinery
L 100
Household appliances
RARBILE 2
Office equipment
AENE S0
Low noise and low wear applications
HIBE ARSI g
Low noise applications
MR E RIS A 20
Axial loaded applications
BHREEN TS 20

Fig. 2. graphically plots the interrelation between bearing load and sliding
velocity at various PV values.

BRRXE PV EMHARESBNEENXRERTE2A.

Ak
N
L

//V2> ‘

e

Bearing load MPa
frE

1 2 3 5 10 2030 50 100 200 300 500
Sliding speed m/min
BB
Fig. 2 Interrelation between bearing load and sliding velocity
HATESENEERNXR

10 -
2 ~ PV=6 MPa-m/min
3 9 =L {60kgf/cm?-m/min}
o PV=6MPa+m/min
£m= {60kgf/cm?-m/min} B354
@ G [
g!E‘ 80 ~
S B
El 5 o
=S 70p. c 0¢ e
3 Limit of residual . Q NN
o lubricating oil Q

- FRRHEEHRE
60 Rl e =
2 3 45 102 2 38 45 103 2 38 45 104 2 38 45 105
Bearing life h
A

Fig. 3 Typical bearing life at varying temperature levels
AR S
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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.

5-3 jEigiH

Bl SR BN IR AR R ey T O S R DL R R
FES TR EATIE . RSP B R T HORG BE RE i R SR, E
SRR EE 0~ 80 C G I 2R FH WM S i vy, SR 24 5l R
)3 R P A v L e IR s R B = R R IR A, R
T8 A I BE A B

5-4 Bearing accuracy

Table 5 Operating conditions and lubricating oil viscosities
EREHSHEEHMGE

Operating Conditions

e st Lubricating Oil Oil Type
Load Velocity Viscosity (reference)
MPa m/min i TH R B HEIFIE (5%)
HE EE
- " Spindle oil, turbine oil
o 15~80 ISO VG 22~68 . R
’ » ~ Spindle oil
60~250 ISO VG 10~32 i
~20 1SO VG 46~100 ialsolme:engme oil
020 S| it
’ ’ Turbine oil
15~80 ISO VG 32~68 iRa
Gear ol
0.7~2.5 ~20 1ISO VG 100~22
SO VG 100 0 E0

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.

5-4 45 EE

RO IR TRTERM, HE2A B =R 29— B R R L.
NTN BEARPHITERI KT FEAT & 1% 4, HAELE ™ VoM HHE s 0RR, Barh R 18k RO fuiFii 2.

+46

+44

+42

+40

i
O

+38

+14 +36

High-precision { | Generic
bearings bearings

N

EREME || —AREA&

W
i

Generic

w
o

- — bearings
High-precision -
bearings - S

+ 4+ T X
o

[)Ie ]
SMERIRIFIRZE
£ o+ 4+ +
w
N

N
o<}

HERIRITIRE

5 R

a
I

+26
+24

+
N

Outside diameter tolerance um

Bore diameter tolerance um

2 4 6 8 10 +22

Bore diameter mm +20
4

el +18

2 4 6 8 10 12 14 16 18

Outside diameter mm

SME

Fig. 4 Dimensional tolerances of NTN BEARPHITE bearings

NTN BEARPHITEHI R~ 21FiRE



NTN BEARPHITE Oil-impregnated Sintered Bearings

Spherical Type Flange Type Sleeve Type

B A E=E &2
S AN f

\\
Tl i PR T
d D F (il D (f D
L = oy
il
— 1 — — ] —=

Table 6 Tolerances of generic oil-impregnated bearings
— R SRR AR E

Table 6-1 Bore diameter tolerance

Table 6-5 Flange thickness tolerance

W?édﬂ(]ﬁifﬁii Unit mm
Bore dia./lz Tolerances of Bore dia.
over/iBit incl./IL T RERRIFIRE
_ 3 b7 +8.01o
3 6 H7 3012
6 10 H7 T3018
10 18 Hy T0.018
18 24 Hy +9.021
24 30 Hg 0033
30 50 Hg 9039
Table 6-2 Outside diameter tolerance
IMEDHIRIFIRE Unit mm
Outside dia./5Mz Tolerances of Outside dia.
over/#8it incl./IA T IMERIRIFIRE
_ +0.031
6 S7 10,019
; o  $oe
0w i
0w 7 138
R C e
o w v 1008
0 w0 v 3%
" 7 100
Table 6-3 Length tolerance
J&@E@fﬁﬁ-ﬁ'&% Unit mm
Length/ &K Tolerances of Length
over/#@it incl./IL T KERRIFIRE
— 8 +0.10
6 24 +0.15
24 65 +0.20
Table 6-4 Flange outside diameter tolerance
EZAMEFHIRIFIRE Unit mm
Flange Outside dia./j£=45pMZ Tolerances of Flange Outside dia.
Max./IL T FEIMERIRVFIRE
100 +0.10

FEEEERIRIFIRE Unit mm
Flange Thickness/ixZ B & Tolerances of Flange Thickness
Max./;L T E=EENAIRE
10 +0.20
Table 6-6 Ball diameter tolerance
I*'f@'ﬁ"]ﬁl?i%% Unit mm
Ball dia./3%1% Tolerances of Ball Diameter
over/#it incl./LL T KEMRIFIRE
= 10 +0.06
10 18 +0.08
18 30 +0.10

Table 6-7 Outside surface runout tolerance

IMEERIIRFIFIRIFRE Unit mm
Bore dia./R& Tolerances of Outside Surface Runout (max.)
over/#8t incl./BLF IMEERIRIIPARIFIRE (RX)
— 6 0.040
6 10 0.050
10 24 0.070
24 50 0.100

Table 6-8 Spherical surface runout tolerance

KEMIRIBIRIFIRE Unit mm
Bore dia./A{% Tolerances of Spherical Surface Runout (max.)
over/#it incl./LL T HKETRI A IFRE (RX)
— 10 0.050
10 18 0.070

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.

5-5 FHEIHIHE
5-5-1 % f

T T (8 8 S — B PRI 4 PRI 8 Al 3 3 . AR ok
YA il RS M.
5-5-2 fEfE

)RR B — B R HV 300 AT, (L G SR A A B g DU AT R A5 B 3
FGLET S
5-5-3 REMERE

Al 10 R TR 2 — % 7 B20. 4RSI T, (L5 M 55 BSR4 31
PR 1 45 W75 B0 2Ra i RS i T

12
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E Recommended Housing Fits and Mounted Clearance

HEEMAME A R RIKHER

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.

B, Bk 2MHUREF SRR BRI G, IR 2R, 0% IS D R LA T AR R AR .

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.

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

o 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.

o 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
o 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 Bearings

7
= HARIE AR RS

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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E Hydrodynamic BEARPHITE Bearings
% EBEARPHITE

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.

8-1 ZEBEARPHITERYEF R

— B T R ) LA o B T XU R, AERR S BRARIE 2 2 IR A, WEI8HT 7R,

PR B A AR N, 1R R I T e AN REIE B X — R Shie R, s, HBINRROGAL, FTWAGEHT
BORm B R R L T

1EXF GG, AR A T ZhEBEARPHITE,  JUITT 42 iy 5 782 i .

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

ZHEBEARPHITE : i 3-S5 4R (R ARXS { shis sh, i F34hR 25 BRARAT 72 0 AR 1B AR TR (B IR), - M SR
A,

Bearing Bearing
A

Rotating
shaft
HERE 4
Oil film
THEE

Fig. 8 Mechanism of flow in the oil film of a Fig. 9 Mechanism of flow in the oil film of a
standard oil-impregnated bearing hydrodynamic BEARPHITE bearing
B T 7 B PR RS i A B E ZhEBEARPHITERIHEFIHET B

8-2 Comparison with other bearings
8-2 S HMHALLE

Table 7 Comparison with other bearings

SHE AL
e e e e
Z1EBEARPHITE TR B E A R4 & A e
Running accuracy MR (@) (@) O X Grooves
High speed range & i#XiE © @) O X
Low speed range {fiEX s O X © O
Seizure resistance kiR O X O O
Noise MEM O @ X O
Torque hiE A A ©) O
Cost B O A A ©
OExcellent OGood AFair X Poor
s RF AIEMA AAIER
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8-3 Dimensional accuracy of hydrodynamic BEARPHITE bearings
8-3 BEBEARPHITERI R ~H 45 &

Table 8 Product dimensions

mR~t
—— No [1] Bore dia. |[2] Outside dia. |[3] Bearing Width | [4] Groove Width | [5] Groove Width
ﬁ % ' mfz Mz KE RIS SR IESE
A 0 2 -0.002 +0.028 .
%% 1 1.5 0,005 SR S50 5 +0.05 1.8 1.8
nd
0 +0.028 o
2 2 -0.003 4 +0.020 6 =0.05 1.8 1.8
[4] [5]
3| g *0008)| 55 +0.010 | g254005 1.8 1.2
[3] 0 0

8-4 Materials used in hydrodynamic BEARPHITE bearings

8-4 ZEBEARPHITERI# &
Table 9 Material properties of hydrodynamic BEARPHITE bearings
1 EBEARPHITER A1 #1
i Chemical Composition % Density Qil Retention | Radial Crushing
Material Code 2RSS % B Percentage | Strength Constant
=] I sthz REZERE
RS cu sn c Fo  [Ohew®E |  9om | woistimin | wealminy
Residual amount 1 max. 12 150
EZ06 Hd 1~3 0.5~25 | 38~42 1B 6.9£0.2 128E 15010 _F

8-5 Lubricating oil used for hydrodynamic BEARPHITE bearings
8-5 ) EBEARPHITERY:EiEH

Table 10 Lubricating oil used for hydrodynamic BEARPHITE bearings
1 EBEARPHITERY 8 iH

Table 10-1 Lubricating oil for fan motors Table 10-2 Lubricating oil for polygon scanner motors
RUE3 B3 FiE R ZAEEH DL AEER
Description Description
23 NS3 e NL202
ltem Test method | CREISSEREINS ltem Testmethod | Pbrecrariatios
=] RIEHE RFEK | AT E KRR
i Ester-based . . s
Base oil _ o Base oll _ Diester + lithium
b Furasel i —EEde
Appearance Visual Clear orange Appearance Visual Milky white
SR Bil BEER NI gil IBE
Density (g/cm?) JIS K 2249 0.95 Density (g/cm?) JIS K 2249 0.919
Kinematic 40°C JIS K 2283 245 Kinematic | 40°C | JIS K 2283 12.46
viscosity viscosity
(mm?/S) ) (mm?/S) ]
LR 100°C JIS K 2283 5.3 Pt 100°C | JIS K 2283 3.35
EEEE Y e JIS K 2283 154 B25° | Viscosity index JIS K 2283 148
HRERE E il HERE
Flash point ("C) Flash point (°C)
= JIS K 2265 260 o JIS K 2265 235
Total acid number (mgKOH/g) Total acid number (mgKOH/g)
e JIS K 2501 0.10 eRE JIS K 2501 0.10
The values shown above are typical values and are not a guarantee of performance. The values shown above are typical values and are not a guarantee of performance.
ERBERARFE WMIEREHE. LRBERARKE WMIERIEHE.
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8-6 Precautions when using hydrodynamic BEARPHITE bearings

8-6 ZEBEARPHITE(E ARTAYIEEEI

® 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.

o 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.

18

® i3S AES0C LA B A T, 2 s i ek 1 25 4k
© it S AE R i PR R AT R
® i 21 E R S AR Kl AR S ST P P 1
© Pl AR BE H T AR A, TR T I T A TR
® ZhKBEARPHITE R A J5 ik, 1§ 2045 i e J7 17,
© TEAE = whIN AR 2/ D B R, (TR
© WU N, SR TEA T BRI ] BT i s s e A AR A 7 2
8.

(H PAET B 1k T2 SR AT 26 T 5 T 22)
o WIRTEAMMIG, 5H 5 TR A, AL,
LS VNG kiR LR T
® TSR ALT B, SR IR R BT,
FE4TE BT TC I ) it DL e B ik (YRR 47 4F

i



BEARPHITE && %%

E Applications
A

Wiper Motor / sixsoix

Starter Motor / ezmnoi

e
ST —
=NI:

N |

|
Armature
Internal gear AR
R

Key Card System / +xsizz4

19



NTN BEARPHITE Oil-impregnated Sintered Bearings

Copier (Toner Stirring Shaft) semncanmm

el

gt
L
]

iz
s

88 |

Fan Motors #nrszs

Polygon Scanner Motor for Laser Beam Printers israsgmmmon
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