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NTN has employed its unique technology to develop the NTN
BEARPHITE series of innovative products. BEARPHITE bearings are
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 applications.
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

NTNR7 77 A MRUBIERT 7 7 14 FOHR

1-1 Features of NTN BEARPHITE

(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 NTNR7Z 774 FDYER
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(3) NTNX7 T 7 A h&E. BE UTSEBRFIEIC L DB ED
HEL. EKENOSEEE CRNCEZHEEZRELE T,

Copper series spherical bearing before solution
HRRA T T UAIUIEEZ

NTN BEARPHITE graphite skeleton
FECEROB#BEDI ST 7 A SATI)L Y

1-2 Features of hydrodynamic BEARPHITE
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 BEXRT7 7714 hDYR
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Hydrodynamic grooves are located on the bore
of NTN's hydrodynamic BEARPHITE bearing
BIENRT T 7 A SORZEDIRAE
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1-3 Manufacturing process for NTN BEARPHITE

1-3NTNRT7 77 A FOELETIER
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NTN BEARPHITE Oil-impregnated Sintered Bearings

E Product Types and Applications
ERCRE

Table 1 Types and typical applications of NTN BEARPHITE
NTNANT T 7 A bOTEREE EFRAE

Type Shape Function Typical Applications
iz FZIN tae FIFRR

8 W Household appliances FEEBLHm
N (1) Supports radial loads. Audiovisual equipment =E e
g 1 Automotive electrical equipment EEEEELESR
3 ?2 () SYPIEEHLERTED. Office equipment ES0ed

n Agricultural machinery R

(1) Supports both radial and axial
loads.
(2) Flange area simplifies locating.

v
7

Automotive electrical equipment EEEEELER

Flange Type
TS5VIH

Office equipment v
() SI7IEEEPFVT7IVEED
BRETE5,
(2) IS VI THBRONTED,

3'&\% (1) Supports radial loads.
23 (2) Designed to be self-aligning .
T R Household appliances KRESB(LEm
2 a Audiovisual equipment BE, MRS
on (1) SYTIEFEHNARTCED, Automotive electrical equipment EEEEELER
o X (@) BOMNBD.
(/7]
8

W
FE
3 N (1) Supports axial loads.
G R General machinery — R
Sz (1) PHEYPLHENEHTES.
= X
2 1n
2 K
=
-
(11
=
z (1) Suitable for high-speed
E N operation
() R (2) Runs quietly. Polygon scanner motors KU Y2+ vFE—%
é [ Fan motors T7E—S
g § (1) BEEECHEATED.
8 i (2) BEmEICEN TV,
S
>
I
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E Bearing Dimensions
S D~E

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.

R2($, MAREE O R REF R F T EDHEZRUE T,
NTNTIE. CORITRT ENTRHREFEIRR O EO#Z D
BELCVWEITDT. ZOERIENTNICTIRELZS L,

Table 2 Available dimensional ranges

BUET RS
Available Ranges

Txpe C=ode Sh/ape SUETAEAE Remarks
k| &5 AR d D ; i&Z
o
S f W=0.4
| ol Y d
21| S 0.8~60 1.6~70 1~40 1ZWx10
g ﬁ‘( I1ZDX2
7]

l 14

R w

T ¥
Q
Q T
=N a d W=0.4
&~ | F I 0.8~50 2~60 1~35 1204
c
8N l
n 1
—— | ——»]
2. C i
> X _
% B D cz2
83| A d 1.5~22 5~34 3~20 =08
E N NURY,
o X
(7]
fe— ]| —
o
S
=T
N D

gD | W 5~62 18~75 1.2~5
; L
= X
21n
E" !
=
E . 1.5 3 3.5~5
x - S 29 |
w d
o N
2 |HDB S 2 2 4 6
© %
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NTN BEARPHITE Oil-impregnated Sintered Bearings

Material Characteristics and Applications for NTN BEARPHITE

NTNR7 77 14 ~OMEREE AR

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

Table 3-1 NTN BEARPHITE material characteristics and applications

NTNAND T 7 A bOMERMETERSE

| material Chemical Components {29 % Density 0iligtention Radial Crushing
Series Code BE =ihER Strength
EX il . Other glem?  |vol. % (min.)| [EEEE
=] Cu Sn Cc Fe Ni Z Dt (+£0.2) L) M’?ﬁﬂ“:')"-)
Residual
H améum 8~11 1~2 = = = 6.6 18 150
Residual
HD amﬁ;“”‘ 8~11 1~2 - 2~4 - 6.8 18 150
[/}
2
gﬂ‘ Residual
s HQ AT 8~11 — - - - 6.6 18 150
§g§ 7%
8 Residual
HR amy;“”‘ 8~11 3~4 = - = 6.6 12 120
Residual
Hz12 amy;“”‘ 8~11 0.4~1 8~12 2~4 - 6.8 18 150
Residual
EE 33~38 3~6 1~2 amount - %ﬂ%’;‘ 6.2 18 150
=%
(72}
2
a-, Residual 1 max
n EB 18~22 05~25 | 05~25 | amount - 1R 6.2 18 150
=454 %
o
= Residual p—
-3 EC 38~42 1~3 0.5~25 | amount — e 6.4 18 150
o 7%
3
Residual 1 [ 6.5 18
EZ06 amy;unt 1~3 0.5~2.5 | 38~42 - 1R 6.9 12 150
Residual 3 max
= — — amount — .
P 8~11 = 3BT 6.1 18 200
o Residual 3 max
o F = = = AUl = AT 5.9 20 180
g =
n
g%ﬁ Residual ) [
. = —~ amount — .
£ L 1~3 2~4 i 1T 6.0 15 180
Residual
15~20 1~3 amount 0.5~1.0
306 - (Cr) (MnS) ﬁ% 10~15 (Si) 6.5~7.0 8 -
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JIS 22550 | Previous Features Applications Material
(2000) JIS B1581 L= H & Cogle
[HJIS B1581 MEES
Standard copper series material Used in a wide range of applications.
P4022Z2 SBK1218 | oo ims pra——
RAEEE, R AT B, H
. Capstan motors for VTRs
- - Excellent wear resistance Capstan motors for car stereos HD
MM ENS VIREF+ TZAIVE—Y
- - N—ATUVABF v TRAIVE—H
Suitable for sliding motion Micromotor, Carriages
P4012Z = — s HQ
AT NMEFTHET Do NAOOE—%, FvUvwY
Excellent seizure resistance Automotive fuel pumps
B T BEAESENS. EEEIRER S T HR
Excellent wear resistance and ease of caulking | Capstans for car stereos HZ12
MEFEM. MFENMEN D, H—RTUARF v TR
Used as a substitute for copper H series. Photocopiers
P2083z2 — o
ERHOREN & LTREENS. EE
Used as a substitute for copper-iron EC series. | Ventilating fans, electric fans, stepper motors
— SBF2218 | , s _— = = s
BYRECORFIH & LT, 58, BEM. 27YEYIE—5 EB
Offers acoustic characteristics superior to Ventilating fans, electric fans, axial flow fan motors
. . those of the EB series. EC
EB& D EEEHNEN D, BRm. BEE BRT 7V E—S
Provides excellent wear resistance. Dynamic Pressure Bearphite
. T | mEEMrEns. BENF T 71 b EZ06
Used as a high-strength material for general- Automotive electrical equipment, power tools
. SBF2118 purpose applications. e e P
BREM & UC—RARICERT 5. Rem. Bxl=
Standard iron-series material Used in a wide range of applications.
P1012Z SBF1118 .
SR AR BT B F
Offers excellent high-speed operation and wear | Ejectric fan motors, mixers, juicer motors
. SBF411g | resistance. _ N L
BRI MR DR D, BEI7VE-Y SFY, Ya-YEY
Excellent corrosion resistance
- - (equivalent to SUS 304L) _ . S06
MHELIEICEND (SUS304 4524). TIAN—Y




NTN BEARPHITE Oil-impregnated Sintered Bearings

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

4-2 fSHEMERm DM BTt & g

Table 3-2 Characteristics of materials used for sintered mechanical components and typical applications
BEEHERERmROM B & FIEA®R

Material Chemical Components 1{t#m5 % Density | Tensile Strength
Code BE %I%ED(?@?
el - Other g/cm? MPa (min.
HMHEES Fe C Cu Ni Mo Z0fth (£0.2) ()
Residual 1 max
amount _ — _ S .
FB60 o 1T 6.0 70
Residual 1 max
amount . . . . :
FB64 e 1T 6.4 98
Residual 1 max
amount . _ _ — .
FB68 - 1T 6.8 147
Residual
1 .
FE60 amount 0.2~0.8 0.5~2.0 — — 1 Ba-FX 6.0 147
7%
Residual
1 .
FE64 am;UF“ 0.2~0.8 0.5~2.0 — — 1 Ba-l;x 6.4 169
5
Residual
1 .
FE68 am;“”t 0.2~0.8 0.5~2.0 — — ; Ba-l;x 6.8 245
¥
Residual 1 max
FG60 am;“”t 0.2~0.8 2~5 — — ey 6.0 245
5
Residual 1 max
FG64 am;“”t 0.2~0.8 2~5 — — LT 6.4 343
5
Residual 1 max
amount . —_~ . . :
FG68 - 0.2~0.8 2~5 1T 6.8 441
Residual
Z15 am;unt 0.2~1.0 2~5 — — — 6.4 =
5
Residual 1 max. (ERBEAR)
217 amount 0.5~1.5 1~2 3~5 0.3~0.8 7.0 (Carbonitrided)
7% 1R 690
Residual
1 max.
Z24 amount 0.3~0.9 1~3 2~4 0.5~1.5 7.0 800
7% IV
Residual
725 am;unt 0.2~1.0 2~5 — — — 6.8 =
5
Residual
0.1 max. — 2 max.
So1 amount . 15(050 10~15 2~4 . 6.6 —
17 0.1LUF 2B
Residual
S03 amount 0.1 max. 15~20 1015 o 05~1.0 66 -

Note: Materials with the same chemical composition have different density values.
MEFMDDE UM EFBEDRIED
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Apparent |Radial Crushing Previous F
Hardness Strength JIS 72550 JIS 22550 Features Mg:)e(;éal
=¥ mal
RENFESE EIREE (2000) B R HEe
HRF MPa (min.) |[BJIS Z2550 05
40 147 P1022- = FB60
High-precision compact components
Used as a ferromagnetic core.
50 245 P1023- SMF1010 FB64
NS EER
WSS E U CER,
70 294 P1025- SMF1015 FB68
70 294 = = FE60
Low-load structural components
75 490 — — FE64
BEaEEEm
85 637 = = FEG68
80 392 P2063- SMF4020 FG60
Strength is enhanced by hardening and tempering.
Excellent durability.
90 588 P2064- SMF4030 FG64
AR UICK > CaEm L.
MAEDEN S,
95 735 = SMF4040 FG68
Smaller dimensional variation (suitable for high-
— — — SMF4030 precision products) Z15
EREDINEL.  (EREER)
(REbEAm) | GRRBEAmR) Suitable for high-strength, high-precision products
(Carbonitrided) | (Carbonitrided) P3105- — — . 217
90 1400 =Em. SEER
High hardness without the need for heat treatment
(HAA) 1300 — — _ 224
55 BB LU CREE
Used for smallmodule gear 795
_ — — MF404 9 .
SMF4040 INEY 21—, W
Excellent corrosion resistance and wear resistance
. _ P3525- SMS1025 (equivalent to SUS 316L) So1
MR S MEREEICENS (SUS316L 1H2)
Excellent corrosion resistance
_ _ P3516- — (equivalent to SUS 304L) S03

MEEEICENSD (SUS304L 1)




NTN BEARPHITE Oil-impregnated Sintered Bearings

Bearing Selection

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.

5-1 fEmEELRE
NTNRD? 7 7 A SOERRR(S. #ZErErMPa tkgf/cmé)
EBDEE vm/minEDEREREEDET,
RAG—RICHIRTHHE PVIEZRULET,

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 #=ZHEm

SHMROHMIE. ZRUICHBROBERICL O TRED
FI, SHEDAOBLVEESND L. RBICHIRDEFENIE
TTUMREDME N 2D T, —MRICTREEBMN60% 18D E

BEFameE LET,
FITEEHE. SBECLOCHORESN. BESOTHIRE
ELDNTVET,

WROREZEAEC UcREnD—PZB3ICRULE T,

Table 4 Allowable PV values
SrRPViE

Application Allowable PV value
BHE SFAPVIE MPa:m/min

General-purpose machinery
(&P PR 20
Household appliances 50
FREEFIBESMER
Office equipment
EHAERES 2
Low noise and low wear applications
B8, ERHRODDEE 25
Low noise applications
B LV SEHIRDSD S & % Y
Axial loaded applications
FEYTIEENEHTBEE 2

Fig. 2. graphically plots the interrelation between bearing load and sliding
velocity at various PV values.
TNZND PVIEICHITDHMBEELBDREDERZER2(CRLET.

>

7>
S

¢

Q

Bearing load MPa
=

o1 o= O W O
//Vb

2 3 5 10 2030 50 100 200 300 500
Sliding speed  m/min
B0 RE

Fig. 2 Interrelation between bearing load and sliding velocity
HREE SR D REDREK

10 A
BN I~ PV=6 MPa-m/min
T 9 =S {60kgf/cm?-m/min}
D
&4 -
© or
O~ ~
S E 80
St S
S & N
=S — Tog L T2 ¢ 20
3 | Limit of residual . o AN
o lubricating oil Q

L KBRS
60 i s e =
2 3 45 102 2 3 45 103 2 3 45 104 2 3 45 105
Bearing life h
Fonfe

Fig. 3 Typical bearing life at varying temperature levels
BAZHF0m
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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 EEH

WMRICFRI DEBHTHREE. BORERVHZEE
hOEELXRT ., FEBHOHMEEEDEREZ, REICRULE
9. BEOMZEE (0~80T) Tld. IHROBEMZERE
RULET, FH. BREESBED. SEDUJIIEENUS
BEDSIECRICICREDSHEICIE. TODREISE UIcERH
ZERALET.

5-4 Bearing accuracy

Table 5 Operating conditions and lubricating oil viscosities
ERASRE SEBROE

Operating Conditions
==
A Lubricating Oil Oil Type
Load Velocity Viscosity (reference)
MPa m/min ERHDAEE HDIERE (55)
farEE RE
- " Spindle oil, turbine oil
oy L0 |SOVEEETES | Zpy mum sty
’ ~ » Spindle oil
60~250 1ISO VG 10~32 2P R
» " Gasoline engine oil
020 20 1ISO VG 46~100 HYUYT I
’ ’ Turbine oil
15~80 1ISO VG 32~68 S
Gear oll
0.7~2.5 20 ISO VG 100~220 3

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 f&E

—ROSHBROBEZ. AU—TE. ISVIERORTTUAIVEOIERICDVNTREICRLET,
NTNXT T 7 A hOBEIF. CNCERULTHED, FEIORBRDSBEOHMZORELTHD, TO—EOTAFEEZE

4(TRUET,
+46
+44
+42
%_ +40
g 116 +38 High-precision -{ | Gieneric
= 0 | g e Lo e
St Sh
%,E?;] s bGengric & & T3
=g High-precision SIS 0 2 +30
S5 +6 bearings — AR _E % 108 b
o5 L, B S
% - | g +26
o 5 +24
@ 2 4 6 8 10 © +22
Bore diameter mm +20
pee +18

2 4 6 8 10 12 14 16 18
Qutside diameter mm

R

Fig. 4 Dimensional tolerances of NTN BEARPHITE bearings
NTNRT T 7 A bOTEFEZ=
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NTN BEARPHITE Oil-impregnated Sintered Bearings

Sleeve Type Flange Type Spherical Type
AU—TF TS5VIR ATz UABIVR
T P77 A
1 T -
d D F (f D (il D
L SN nv
o -
— | — fe— | —»] b— | —

Table 6 Tolerances of generic oil-impregnated bearings

— R MES DFEE
Table 6-1 Bore diameter tolerance
W?%d@ﬁ%?% Unit mm
Bore dia./A% Tolerances of Bore dia.
over/Z B8R incl./IAF ARDHEEE
. 3 H7 +8.o10
3 6 7 +8.o12
6 10 Hy +0.015
10 18 H7 T0018
18 24 H7 3021
24 30 Hg 0033
30 50 Hg 0099
Table 6-2 Outside diameter tolerance
9‘“@@%?1@% Unit mm
Outside dia./#42 Tolerances of Outside dia.
over/ZBA incl./IAF NEDHFEE
+0.031
- g S7 10.019
o v v 1568
0w 7 o5
0 7 o5
2 " v
m 0 v
0 50 v T
50 65 7 10,068
Table 6-3 Length tolerance
Eé/@%?gﬁ Unit mm
Length/#4Z Tolerances of Length
over/Z{BA incl./LAF RETDHFEE
— 8 +0.10
6 24 +0.15
24 65 +0.20
Table 6-4 Flange outside diameter tolerance
TS VINBRFDHFRZE Unit mm
Flange Outside dia./75>Y%#& | Tolerances of Flange Outside dia.
Max. /AT TSVINRDFEE
100 +0.10

Table 6-5 Flange thickness tolerance

TS VIBTIDHERE Unit mm
Flange Thickness/Z75>JE& | Tolerances of Flange Thickness
Max./IX T TSVIBEDHEE
10 +0.20

Table 6-6 Ball diameter tolerance

BKED DF = Unit mm
Ball dia./Ek® Tolerances of Ball Diameter
over/Z#Z  incl/IUTF HROHFEE
— 10 +0.06
10 18 +0.08
18 30 +0.10

Table 6-7 Outside surface runout tolerance

9“%@@?’1:2*1@54—?%\"% Unit mm
Bore dia./A#2 Tolerances of Outside Surface Runout (max.)
over/Z#8X  incl/UTF HNEFDIRNDHRE (TRX)
— 6 0.040
6 10 0.050
10 24 0.070
24 50 0.100

Table 6-8 Spherical surface runout tolerance

BKE@?E“@%?@% Unit mm
Bore dia./Af%E Tolerances of Spherical Surface Runout (max.)
over/Z#X  incl/UTF HEOIRNDFFEE (8X)
= 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 EDttk
5-5-1 #8&

BFHOM B, —RRICHEHBERNGRIX S EEiZ(ER
LET . FIRIRERRICIE. ATV VRIZEFRUET,

5-5-2 g

HODFES (£, EEHV300LIESNIELWLAL E5(CEL
TBHCEICKOTRVERNESNE T,

5-5-3 FKEMAE

BOXREHESF. —RICO.4RaDt EIFHEF LWL, (S
BEORUWERZRATH L TF0.2RaptnETT .

12




NTN (AFTIAT SHHZ

E Recommended Housing Fits and Mounted Clearance

[FHHNEEITIT EFX

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.

AV=TW - ISV IKEMZRE. —MRICULRDEOHT/N\DIVICWMOMFONET ., BEHIEKRIE, NIV ITRREEHZHN

BROFEEND. MRAREDONBEZIRETT DUENDDET,

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

(3) 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
FHSZDED KL

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
BERT I 74 b

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 BENT T 74 ~OEBFE
—RRBVISZHER(CHIF DMDEF . BBD K S ITHIRFHEEEIHDHCHMEN, MR T EXICFERBDEELTCVET,
WR(CT VNS AFENMERT 2HE. BREEICED EZTORNED (CHRMBE CERLED, MI—ILHFRET DD
NRROAEIEL. BRESEENMNESRARICIFERTEREA.
CDRIEBE. BERT 774 bZBUVNISHERERMENE ELFRT,

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.

BEANT 74N MEHMROEN IR ERCKL O TR I EXICHFET DREHBRICEN @D ZHRES
B, TEZXZZ D

Bearing
W=

Bearing
=

. Oil film W
Rotating

shaft

(Bl
Oil film
AR

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

IR DR EMDENE BENT T 7 A bOMEEMOBNE

8-2 Comparison with other bearings

8-2 fth D & DLLE
Table 7 Comparison with other bearings
DES & DR
Hydrodynamic | Fluid Hydrodynamic f q Oil-impregnated
BEARPHITE Bearing Bearing chﬂgggg;gng Sintered Bearing
BENT I 7 A b TAENERER B > WErE = HEn 2
- e Ridge
Running accuracy DEGHSE © @) O X )
High speed range =ik O @ O X
Low speed range KL O X @ O
Seizure resistance i O X O O
Noise B @) © X O
Torque ML A A © O
Cost JZ K O A A @)
OExcellent OGood AFair X Poor
BNTWLD By fEFETRE B
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8-3 Dimensional accuracy of hydrodynamic BEARPHITE bearings
8-3 EBIENT 77 A FDTERE

Table 8 Product dimensions (example)

RKEE B
—— No [1] Bore dia. |[2] Outside dia. |[3] Bearing Width | [4] Groove Width | [5] Groove Width
ﬁ ' e PA%ES fo3ay R N
i ) I 1 15 3 3.5~5 1.8 1.8
£
2 2 4 6 1.8 1.8
[4] [5]
3 3 5.5 8.75 1.8 1.2
[3]

The values shown above are example and change is possible according to specification.
LEHERBITHD . HHRICKDEBIFAIETT .

8-4 Materials used in hydrodynamic BEARPHITE bearings
8-4 BEXRT7 I 74 hOME

Table 9 Material properties of hydrodynamic BEARPHITE bearings
BENY T 7 A bOMEE

_ Chemical Composition % Density Oil Retention | Radial Crushing
Material Code =255 R Percentage | Strength Constant
I =Ews] s =pHES [E=:Cvay
Cu Sn © Fe Others/Z Dt g/em vol. % (min.) MPa (min.)
Residual amount 1 max. 12 150
EZ06 = 1=~=@ 0.5~2.5 38~42 e 6.910.2 1200 F 15000 F

8-5 Lubricating oil used for hydrodynamic BEARPHITE bearings
8-5 BERT T 74 FOREEHMH

Table 10 Lubricating oil used for hydrodynamic BEARPHITE bearings
EENRT T 7 A SOEBM

Table 10-1 Lubricating oil for fan motors
J7 VE—S BN

Table 10-2 Lubricating oil for polygon scanner motors
RUOVAF v E—5FEEBH

Description Description

P NS3 o NL202
Representative Representative

Item Test method haracteristi Item Test method tat

RS e B E HEE | eampee

Base oil LEE IR Base oil Diester + lithium

R - thet | 8 — ) =

B I?’%b%%%'zim E IIRATIV+UF DL

Appearance Visual Clear orange Appearance Visual Milky white

S 817 Lis1==hel e baxail B8 =) =

Density (g/cm?®) Density (g/cm?)

s JIS K 2249 0.95 eyt JIS K 2249 0.919

Kinematic 40°C JIS K 2283 245 Kinematic | 40°C | JIS K 2283 12.46

viscosity viscosity

(mm2/S) ] (mm?/S) K

EHERS 100°C JIS K 2283 5.3 Eo 100°C | JIS K 2283 3.35

X . Base R .

Viscosity index . | Viscosity index

FERT ISR JIS K 2283 154 %ofléla e JIS K 2283 148

Flash point ("C) Flash point (°C)

2N JIS K 2265 260 ZIN JIS K 2265 235

Total acid number (mgKOH/g) Total acid number (mgKOH/g)

2 JIS K 2501 0.10 Py JIS K 2501 0.10

The values shown above are typical values and are not a guarantee of performance.
TEHEIIRKRETHDREMETIEDD T EA.

The values shown above are typical values and are not a guarantee of performance.
TEEHERIRKRETHDRIMETIEFDDFEA.

17
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8-6 Precautions when using hydrodynamic BEARPHITE bearings

8-6 BENY I 741 MERALDER

® 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.
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E Applications
=Bl

Wiper Motor / o1/-—s—»

Starter Motor / zy—s=—»

P
SN —
=ni:=

|
Armature
Internal gear P=XFa7
A5 —F)LFv

Key Card System / «>u1n—rovose
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Copier (Toner Stirring Shaft) / &5 (~+—srm
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