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NTN has employed its unique technology to develop
the BEARPHITE™ series of innovative products. BEARPHITE™ are
designed to accommodate increasingly stringent market needs.

BEARPHITE™ is a generic term for high quality Sintered Metal Products (oil-impregnated
sintered bearings and sintered mechanical components) with many advantages that combine
NTN’s manufacturing technology and experience in manufacturing rolling bearings.

BEARPHITE™ is designed to be used for a range of fields and applications, such as household
appliances, audio visual equipment, office equipment, and automotive electrical equipment.

With innovative materials and technologies, NTN offers superior products such as oil-
impregnated sintered bearings, and machine parts with higher density and strength when
compared to conventional products.

Remarks: [BEARPHITE! is a trademark of NTN (Japan Trademark Number_I
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Sintered Metal Products BEARPHITE™

N7 771 NV OFHY, FHESHaZ OEERES KURIETE
Features of BEARPHITE™, Operating Principle and Manufacturing Process of Oil-Impregnated Sintered Bearings

1.1 X777 NV O%E

(1) X7 771N M, RARBRT 5771 Mt FRZZ
Uiz ihis il o, LEEORRIChEWENZIEY
HEEHOTVWET BN 5771 MR &R
N7 771 NV T, EBZEREZDRCTFT71RR
TINHDEHESNET . BLEANT 771 N VDOFR R
TIUNLESRZICHWT, B L0TTEBEL, 7
S771 D FESTRREE R 12D DET IR TY

2) X7 771NV, RSB TH DD, ZALESER
BEELTHY, RESHSHZE U TAEREBHD
R HEBEREREICEBNTVLET,

(3) N7 771 NN, RELUZEBIFSIC K EBZHFH
B EENOEEBECENHT AT RIBELE T,

1.1 Features of BEARPHITE™

(1) BEARPHITE™ is a unique material that incorporates
metal with finely powdered high quality natural
graphite. This composition contributes to excellent
characteristics across a wide variety of applications.
The graphite skeleton is formed in the metal cavity
structure of BEARPHITE™ incorporating metal with
finely powdered high quality graphite. Fig.1 is a
model for the situations where there is graphite
skeleton remaining after solution of copper and tin
for copper series spherical type bearings.

(2) BEARPHITE™ oil-impregnated sintered 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,
BEARPHITE™ provide a longer life and excellent
performance across a wide temperature range.

TR TTUAINFESZ

Copper series spherical type bearings

LEMZTOBREDT T TFANRTIVNY

Graphite skeleton of copper series spherical type bearings after solution

=1
Fig. 1

1.2 HEEZHEZOEERIE

(1) A OET BE, R FERICKVEZAREOMN A
ZEICKRVESN, BEDEV EOEBZHSELEE
=52 (F 3L SEIERICED > TCHATRNAAE T .

(2) SOHDFRNICE>TELDHDLIUN, ZDKEHE
HDoBERS LT T, MiEMZDEMER LT 2@E%
L¥d.

3) B LHDOITEEICAWVRAGHICKST, #ZOER TS
BICHFEFEEON, AREOHEDSMFE2D L DI
B)ET,

(4) BEUSHEICKY, ADO—EBl3Tfl @0 THZH
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(5) BV IEFE DL, HFAREICFET SRDWHIEERE
NEEOTTHALICIRINE N, BZATBICRITFEINET

1.2 Operating principle of oil-impregnated

sintered bearings

(1) As the shaft rotates, oil within the bearing migrates
to the high pressure area where the shaft makes
contact with the bearing. This creates an “oil
wedge”.

(2) This oil wedge lifts up the shaft from the bottom
surface of the bearing and prevents contact between
the shaft and the bearing.

(3) Since the shaft is shifted towards the rotational
direction by the force of the oil flow coming in the gap
between the bearing and the shaft, the oil pressure
distribution on the surface of the bore surface of the
bearing becomes as shown in Fig.2.

(4) Due to the generated hydraulic pressure, some of
the oil enters the inside from the bearing surface
through the pores and circulates (circulation of oil
by “pump action” effectively lubricates the bearing).

(5) When the shaft stops rotating, the excessive oil on
the surface of the bearing bore is absorbed back
into the pores of the bearing by capillary action.

BHE ==
Oil-impregnated
sintered bearing

e, &AL
i} Pore

BRI 2HDHRN \L
Circulated oil flow
HOLEY
Oil wedge
2
Shaft

QOil pressure distribution

B2 ShERE

Fig. 2 Mechanism of pumping action

1.3 HESHHZORETE

1.3 Manufacturing process for oil-impregnated sintered bearings

RS RIS

Blending Powder additive

ERHER
\\

Sintering

=i iRE

Oil impregnation Decompression

>
ie
je

&
R
-

7990 60v o4

FLIHRA

Oil inflow

Metal powder

(IERS

Positioning

RIS

Forming

Fiis FEfE
Filling Compression
B1907
Sizing
B
Shaping

tith

Extrusion

I
T

tih

Extrusion



GHEEmEE N7 771 ™

e HERZOEEERE
Product Types and Applications of Oil-Impregnated Sintered Bearings

K1 FERESHBZOBEET AR
Table 1 Product types and typical applications of oil-impregnated sintered bearings

Sintered Metal Products BEARPHITE™

E B HER O

Dimensions of Oil-Impregnated Sintered Bearings

|23, HARBREDN TR ERETENHEEZRLET
NTNTE, CORICRTENRHFRBIERB XU TED

e R tae FHRE
Type Shape Function Typical Applications
EEES Household appliances
B s =z SEIRFEES Audiovisual equipment
=S 1) SY7 I EEEETHE == 88 quip
1? e W BHEEEERD Automotive electrical
0 . ) equipment
X % (1) Radial load can be applied. =<¢ 2T P Office equipment
R Agricultural machinery
(1) ZP7LAFEEET7FRIT7IEEE
faralge
B8 2) 75 VB TRIE RS T AL :
NE (2) 75> VB TS RE SEEEES] Automotive electrical
AR (1) Radial and axial loads can be equipment
III: (E% applied. ESpo Office equipment
(2) Can be positioned using the
flange

R (1) SP7I\EEaE T
= =, e Household appliances
R (2) SR
LA SEIRREE Audiovisual equipment
HS . . EHEERED Automotive electrical
N EQ (1) Radial load can be applied. sea=on equipment
X (2) Designed to be self-aligning
R
Tt
DO (1) 7F> 7\ ESETAE
g c;mu — SR General machinery
-I’% o (1) Axial load can be applied.

>
DN =
X F
g
L E
s S 5 REEE{LHE Household appliances
~T (1) 7V 3> %ER ==1bzun PP
N SEEE=EE] Automotive electrical
!:2 3 o equipment
A 2 (1) Reduce friction 5 Information devices
A=
D
s &
E = . e
LT (1) BV OEGREE .:
\l‘- = (2) [EERES [EHRIESE Information devices
N '5.'5 EKkes Office equipment
r é [SEM =y ] - .
"2 § (1) High rotational accuracy ELE S Qgﬁ?ﬁégte electrical
% 8 (2) Low noise

e

I

BHESHBMZERELTOLETOT, ZOREINTNICS

EIELEEL,

]/2 RAFTAEHE

Table 2 Available dimensional ranges

Table 2 summarizes the standard dimensional ranges
attainable with powder metallurgy. NTN can provide oil-
impregnated sintered bearings beyond the dimensions
and shapes indicated in this table. If you require such a

nonstandard bearing, contact NTN.

B4 / Unit mm

s—p | ga=3 g RETEEER
el | &S AR Available Dimensional Ranges "E
Type | Code Shape 4 s P’ Remarks
= d
| 2| S ¢ QT) 0.8 ~60 1.6 ~70 1~40 L=WX10
™~ o
= L=DX2
K& ‘
l/_R v wz0.4
» g t=0.4
NE OF T ¢d¢p LEWX10
N g F 1 0.8~50 2~60 1~35 L=DX2
D < SLX2/3
N Pt
e F RZ0.2
2y ‘ ;
= a¥
R SpD cz1
S8 A 22 9a oD 1.5~22 5~ 34 3~20
HS v ez0.8
DS NURY
L%
[ —>
AN}
T&
o I
NG 94 90
S| W g 5~62 18~75 1.2~5
2=
X @
N 2
[ g= L
oz
== ¢l ®d
. T
rr\ & T d:D T Hﬁ NTN AZBRRLZE W,
[:2 g P Please inquire of NTN.
AN c PL‘J
A
NF
A= 15 3 2~5
KE s oy [ 2 4 18~8
™ L .0~
;ﬁ : 3 5.5 8.75
o
@ 2 L 4 7.5 12.4
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Material Characteristics and Applications for BEARPHITE™

4.1 RESHIZOMENFEE AE

4.1 Material characteristics and applications for oil-impregnated sintered bearings

®X3-1 FIESHRZOMFEERE

Table 3-1 Material characteristics and applications for oil-impregnated sintered bearings

Sintered Metal Products BEARPHITE™

BHESMBZRAOME S 1>y 73, 1R, KR,
HRAE, SKROAEEDN HVET . L DB EANEET
DHRICIE "HR", BE - MERMZAEETDRARICE
“BR, MREHROPENRAE D F(CE TR, "5
R PELTVLET,

The material lineup for oil-impregnated sintered
bearings consists of four types: copper series, copper-
iron series, copper series alternative, and iron series.

"Copper series" is suitable for applications requiring
sliding properties, "iron series" is suitable for applications
requiring strength, wear resistance, "copper-iron series"
and "copper series alternative" is intermediate between
copper series and iron series.

{E2EMS % Chemical Components = SHE  ERES
% 8 P BE | o (min) | MPa
Series| Material Z Dtk g/em Oil Retention |Radial Crushi
. il Retention |Radial Crushing
a = < = & Other DEAg7 vol, Strength
7%
H Residual 8~11 1~2 - - - 6.6 18 150
amount
7%
Q Residual | 8~11 = = = - 6.6 18 150
@ amount
e 5%
S R Residual | 8~11 3~4 - - - 6.6 12 120
= qg_ amount
& 5%
O | HZ16 | Residual | 8~11 | 0.5~1.5 = 0.2~0.6 = 6.9~7.2 15 200
amount
y% AY
HZ25 | Residual | 8~11 5~10 - - fuT 6.3 - 130
amount max.
80| CLOL | 15~22 | 05~25 | 05~25 | Rec = 1R
m c ¢ . . . . Residual Wmax 6.4 17 150
PR amount .
~_ C
L
oh e 1T
CLO2 28~35 0.5~2.5 | 0.1~2.2 | Residual - 1 6.4 18 150
amount TS
§§ AY
E seese | aee 1~2 | Residual - Rl 6.2 18 150
amount THERS
y% AY
4 EB 18~22 0.5~2.5 | 0.5~2.5 | Residual — 111"{—': 6.2 18 150
5 amount max.
w)
M < 5 .
ﬁ e EC 38~42 1~3 0.5~2.5 | Residual = 111"{—': 6.4 18 150
B amount max.
Q
= 7% \
S| EZ06 | Residual 1~3 0.5~2.5 | 38~42 - 1“’”: 6.5~7.2 10 150
amount TEYS
. 1BIF
EZ17 Residual 1~3 - 38~42 - 1 7.2 10 150
amount max.
% L
F - = - Residual - Fl) 6.1 18 180
@ amount :
gl P 8~11 - = Residual = 33#{5( 6.1 18 200
$!§ s amount .
= % 1T
LB 1~3 - 2~4 Residual - 6.0 15 180
aﬁwsguunqc 1 max.

fRE SN TV IHFEEB, PREDHBRRMDELETRIEARNWGIHIETT . FIEEFIARETSHY, FIHEZRIKT LD TRESHUELA.

Remarks:The characteristic values listed above are representative values obtained under specific test conditions.
Characteristic values are representative values only, and do not indicate that they are guaranteed values.

6

5 OM A & ##
Characteristics Applications Material
TRIRAE 4L [RERHECfERTIRE H
Standard copper series material Widely applicable
EAEOLwSE)CFEFATTRE RA7O0E—9—, Frv Q
Can be used for axial sliding Micromotors, Carriages
HRREERDRIE N CEMATIEE BENEEREIAR> 7 R
Can be used in environments that dislike lubricants Automotive fuel pumps
BNCMIEEREE, AOfIE, MG 25— —F—e G —
Excellent wear resistance, caulking properties and Starter motors HZ16
seizure resistance
#1R REWEBN MY, BEBzEHSRE N cfERMTEE SR, \YRSTNAL SEIERM, B A ABEREE (P.188R)
Seizure resistance superior to copper R material,Can |Office equipment, sliding parts for head lamp, exhaust gas HZ25
be used in environments that dislike lubricants recirculation device (refer to P.18)
L\“T’?ETD'I; I;%CL(}EHEEIE‘ *Sl TERRA R DIRE TR LD
wOE i (P.18&8R - ap
Standard material for BEARPHITE™ CL, equivalent to r\%\_/%(hfﬁﬁlijgﬁle CLo1
the strength of copper-iron material and the sliding yapp
properties of copper material (refer to P.18)
b1 v b ) IFiiN 6 %/ﬁﬁ —_ o~ N =i
?:E:Ei% ?olpir{c%:l SZ?;[L’FEE Ech)) }:?)ppez series g\tje-‘y l?ar/nlz ;E;z Bé?ﬁa&r%at or CLO2
alternative CLO1 (refer to P.18) PP !
Sk RIREMEL, SHRHORAEL TERDIRE [ ERE (BT AE
Standard copper-iron series material, can be used as a Widelv applicable E
replacement material for copper H material yapp
fagkR EORAEL TERTRE [REREICfERTIRE EB
Can be used as a replacement for copper-iron E material Widely applicable
TR ERWUBNCESEFE Bem, 77 E—9— EC
Acoustic properties superior to copper-iron E material |Ventilating fans, Fan motors
I o =] =k
LBE R ﬁffﬁf:,tfr?% ffé?éegsinoffizz;:uipment EZO6
Hydrodynamic BEARPHITE™ standard material Automotive electrical equipment !
HAEkREZ06K W BNT-MEFES, MTE Y fEapiae
Wear resistance and load resistance superior to Information devices EZ17
copper-iron EZ06 material
FRIZEM K [LERECEFAOTAE F
Standard iron-series material Widely applicable
HRFREEE BEESEEmR, ERIE p
High strength superior to iron F material Automotive electrical equipment, Power tools
HRFXWENI-SROER Y, MitEEFEE IEH— P —H—F—9—
High speed rotation performance and wear resistance l\\/Iixers ,Juicer motors LB
superior to iron F material !
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Sintered Metal Products BEARPHITE™

4.2 PAEHMERS OMFE

4.2 Material characteristics for sintered mechanical components

]/3-2 BHCHMEBROM I

Table 3-2 Material characteristics for sintered mechanical components

g {EER5 % Chemical Components A 5|5R5EE
uEs] Z0f oo MPa||
Material g . Tensile
Fe ¢ cu NI Mo Other | DMWY | sirength
310
6.0 o
RRBEA G
Carbonitrided
450
B 450
1UF
FG Residual 0.2~0.8 2~5 — — 6.4 .
a?T?IOUunat 1 max. ;‘éﬁﬁlﬁ
Carbonitrided
570
590
6.8
ERBEA G
Carbonitrided
690
6.0 140
i 1T
FE Residual 0.2~0.8 | 0.5~2.0 — — ey 6.4 190
6.8 240
5%
Z15 Residual 0.2~1.0 2~5 — — — 6.4 —
amount
- 1T
224 Residual 0.3~0.9 1~3 2~4 0.5~1.5 1 max 7.0 750
amount :
7%
Z25 Residual 0.2~1.0 2~5 — — — 6.8 —
amount
% 560
1T
Z34 Residual 0.1~0.3 — 1~3 0.5~2.0 7.0
amount 1 max. SRS
Carbonitrided
840
s01 = OAMTF | 15~20 | o .: s 2T o -
Eﬁ:?gduuna{' 0.1 max. (Cr) o .
= 0.1 15~20 0.5~1.0
i : 10~15 — e 6.6 360
503 E(l?r%duunqcl 0.1 max. (Cr) (Si)
§§ AY
: 0.5~2.0 _ _ 17~21 1T
S08 | Residual | () | 26 | 813 | oyt | gp, | 66 | 370

HZ 1) BEFEDBEESTEVERBEETY,

2) BSMBIEOFMHEREE, BENFEICI OTEIELET . K 3-2 [CEINARNGEE - FHEZSZEHL TVET,

3) A7 UL 2Z0OME (501, S03, S08) USHIZFUGEARRUIC K BERE LA TIEETY .

4) CHSNTVBIHEEL, FIEDHBRREFDEETHLARNGHIETT .. HHEFRKETHY, RIHEZERI LD TIIHUELA.

8

REES EiREE
HRF MPa JIS Z 2550: L 7
Apparent Radial Crushing 2016 Characteristics Material
Hardness Strength
80 392 -F-08C2-270
= RBEA D =RBEA D . .
Carbonitrided - Carbonitrided | BESHRBEROIEEE
600 (HV0.1) -F-08C2-360-H|Standard material for sintered mechanical components
90 588 -F-08C2-350
JIS #4& (JIS Z 2550) (CZEHL
— — Conforms to the JIS (JIS Z 2550) FG
RERIGEA o RERIGEA o
Shyed | - | el
- BRSNS - BEH SBE
Selected based on required mechanical strength and
95 735 -F-08C2-390 |hardness
=R BEA o =R BEA G
Carbonitrided - Carbonitrided
600 (HVO0.1) -F-08C2-620H
7y 25 - BHEMR, FGLWINS W THEZ(L (SHEES)
For low-load applications, smaller dimensional changes
than FG material (High precision product)
75 490 = FE
ERSNBEMBE - BSHSRTE
Selected based on required mechanical strength and
85 637 _ hardness
FGERIFEDRE T, FGRWINSWHEZ L (FHEER)
— — -F-08C2-350 |Same strength as FG, smaller dimensional change than Z15
FG material (High precision product)
_ HIELG U CERE
(HRA) 55 o High hardness without the need for heat treatment Z24
FGRWSIFLA AL, /WIS BRI TI#E
_ — -F-08C2-390 |, itable for small items, smaller pores than FG material Z25
FGXEBETEWLEM (P.195R)
(HRA) 45 = — Higher density and higher toughness than FG material
(refer to P.19)
2R G 234
&EW' =R =]
Carbonitrided - - FE Sl =kt .
(HRA) 70 Higher density and higher strength than FG material
BN-MREME, MEEFEE (SUS316L4E)
— — -FL-316-170N |Excellent corrosion and wear resistance. S01
(equivalent to SUS316L)
BNZMREEME (SUS304L1ES)
T o -FL-304-210N |,  ollent corrosion resistance (equivalent to SUS304L) S03
BBRARIC L > TSO3 K EEELH TIEE
— — — Depending on the product shape, higher density than S08

S03 material

Remarks:1)Density is dry density without oil etc.
2)The characteristic values of each material change depending on the density and heat treatment.Table 3-2 shows the representative densities and characteristic values.
3)Except for stainless steel materials (S01, SO3, S08), strength is enhanced by carbonitrided hardening and tempering.
4)The characteristic values listed above are representative values obtained under specific test conditions.

Characteristic values are representative values only, and do not indicate that they are guaranteed values.

9
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Selection of Oil-Impregnated Sintered Bearings

5.1 FFERECEE
BRESHMROEMARRE, BE P MPak
BV m/minEDBHBRERBVET .
RAF—RRICHRT DB PV EZTRLET,
ZNETND PV BEILHITZEELERDBEFRZRIICT
LET,

5.1 Allowable load and speed

The performance of oil-impregnated sintered bearings
is limited by the allowable PV value, which is the product
of surface pressure P MPa and sliding speed ¥ m/min.

Table 4 summarizes the generally recommended
allowable PV values.

Fig. 3 graphically plots the interrelation between
surface pressure and sliding speed at various PV values.

5.2 #3525

Lubrication is adversely affected by high temperatures.

The maximum allowable temperature for lubricating oil
is usually 80°C.

Fig. 4 summarizes the effect of typical bearing
temperatures on bearing life.

x4 FBEPVE
Table 4 Allowable PV values

=] =] 58 PV {E MPa+m/min
Application Allowable PV value
General-purpose machinery
FKESB{LNED 50
Household appliances
ey 50
Office equipment
SE, EFEHR 25
Low noise and low wear applications
YFCELWLWSERIRR 20
Low noise applications
Axial loaded applications

BHESHEZ OFG (L, SRUCEBHOHEERICEL 20
TRENET . SHEOA0%NEESNDL, BHICHE o
DEFENETL, HRENMETT2DT, —MRICIKEEEH 8
N60%ELBIFEEFmELET w 3
7z, BEHE, BECE S THRESN, BES0CHTR o3 3 NS
ETY, =g,: PRESAN
HEOREERECLLHEFRO—PEHACRLET.  FE 1 0
£ 0.
(%0}
5.2 Bearing life 05
The life of oil-impregnated sintered bearings can vary gi
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 i 249 8 W ;O U 5_0 Loy 200 S &0
and bearing performance deteriorates accordingly. For ﬁ(’%gfér:ég
this reason, once the residual lubricating oil drops to
60%, the bearing in question is regarded as having B3 EECREZRDEER
reached the end of its service life. Fig. 3 Interrelation between surface pressure
and sliding speed
0 — T
= =~ || PV=6 MPa-m/min ]
g w90 =
@5 ~
% S 80 RSN
%% 8po 60° 40
3 70 - ‘700=C C Go=-& 1
Qs
SRR < o
Limit of residual 60
lubricating oil 2 3 45 10 2 3 45 10 2 3 45 104 2 3 45 105

oA h Bearing life
B4 BEXEZEHEd

Fig. 4 Typical bearing life at varying temperature levels
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5.3 H/Eih

BESHHRICSRIIHBHCEEE BESIUH
RBEENSREELTT . BEHOMEEENEHE, RS
([CRULET . BEOMIZEE (0°C~807C) T3, #BRD
HEHEERALEY. 28, BEEEEN, 0C~80CH
HEHZEBZBERLUEIFRICEIHTICE, EDRE
(SBEULEERGBZEERLET

5.3 Lubricating oil
The type of lubricating oil to be used for oil-
impregnated sintered bearings is based on surface
pressure, sliding speed, and bearing temperature.
Table 5 summarizes the guidelines for determining
the lubricating oil viscosity for a given application.

RS ERAFRGEERHOIE

Table 5 Operating conditions and lubricating oil viscosities

{EFSR
Operating Conditions | JEBMOE | HOEE (82)
HE BEE Lubricating Oil Oil Type
MPa m/min Viscosity (reference)
Surface pressure | Sliding speed
UM, I—E Tl
03 Ll IBOE 22 5 6 Machine oil, turbine oil
60~250 [ISOVG10~32 |Y228
Machine oil
~20  |Is0VG46~100 |PYVFTZTH
02~08 Gasoline engine oil
15~80 |IsOvG32~68 |2 EH
Turbine oil
07~25| ~20 [ISOVG 100~ 220|% 7
Gear ol

For the standard bearing operating temperature range (0°C-807C), a mineral-based lubricating oil can be used. If
the bearing operating temperature range is lower or higher than 0°C - 80°C, a synthetic-based lubricating oil is

recommended.

5.4 fE
—RROBEHESMEZ DIEEZ, R —TH,

+46
T PHEBRIOCRTIVALEDIERICD +44
WTBRI6HLU'TGICRLUET +42 )
NTNOBEESBHZORER, SnICHE - g
- - = +16 o +38 amEws || B3
LTWET, 357:, LO)%E*%J:UIE.I*EEO)EER +14 N = P High-precision | %g
HLEELTHY, ZO—WOTEASZEE5  £8.0) =5 e ]| T e
— ig o #He +34 3
ISRULET. g & +10 we 95 .o,
B8, NTNTIRIEL G H 1 XD BHES HE fﬁi‘,—f 7 EEENS g:‘: §f§ +30
SERESHSIUFTYFUTOET BRI g5 o (e T2 88 o
. [ - © o g
SOTTENERELRLVETOT, R e ] | 85 w2e
DBRF, NTNAZRARLIES W, HERICE e
WOBVER TOMBAER DD BUET fm o o
DT, FHAIENTNASRBEIVEHELEE LY, Bore diameter 18

5.4 Bearing accuracy

Fig. 6 and Table 6 summarize bearing
accuracy values for three generic oil-
impregnated sintered bearings:sleeve type,
flange type and spherical type.

The accuracy of oil-impregnated sintered bearings of
NTN conforms to these tables. NTN can provide
bearings with better accuracy upon request. Fig. 5
shows the dimensional tolerances of certain high-
accuracy bearings.

In addition, NTN has a lineup of a lot of products in
various sizes. Since the dimensional tolerance can vary
across products, please refer to NTN for tolerance
dimensions.

For information regarding products not listed in the
dimension table, please contact NTN.

2 4 6 8 10 12 14 16 18
HE mm

Outside diameter

B5 RIESHEMZOTATEE

Fig. 5 Dimensional tolerances of oil-impregnated sintered bearings

A= TR A7TVHIE
Sleeve Type Flange Type Spherical Type
TR AR
f | o] T
did ¢D  OF did oD (Zid
l — URY
PR -
[ — fe— [ —=] — 7 —=

H6 FEESHEI ORI
Fig. 6 Types of oil-impregnated sintered bearings
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K6-1 NROIDFHEE

#+6-6 KR SOD' DHBE

Sintered Metal Products BEARPHITE™

Table 6-1 Bore diameter ¢d tolerance 47 / Unit mm Table 6-6 Ball diameter S¢D' tolerance 87 / Unit mm
A% /Bore dia. ARDHFEE ERfZ /Ball dia. HREROFEE
%#8Z Jover LUF /incl. Tolerance of Bore dia. Z#BZ Jover LAF /incl. Tolerance of Ball dia.
_ 3 H7 +8.010 — 10 +0.06
10 18 +0.08
+0.
3 6 H7 *§012 18 30 +0.10
6 10 H7 +3-015
10 18 H7 75018 %®6-7 SMEEDRNOFEE
18 24 H7 +8.021 Table 6-7 Outside surface runout tolerance 1 / Unit mm
+0.033 fZ /Bore dia. ARADRNDHSE (B’X)
24 30 H8 "o ZH2Z Jover BAF /incl.  |Tolerance of Outside Surface Runout (max.)
30 50 Hg +9:039 - 6 0.040
6 10 0.050
10 24 0.070
+6-2 NRODDHEE 24 20 0100
Table 6-2 Outside diameter ¢ D tolerance g4 / Unit mm
5442 /Outside dia. NEDFEE %*6-8 BREORENDSS
= S : . - -0 X FEE
Eri4 jover LAR/incl. eleianse :)_fOOOL;tlmde CIE: Table 6-8 Spherical surface runout tolerance &I/ Unit mm
- 6 7 +0.019 MIE /Bore dia. HEDRNDHSE (BX)
6 10 o e %##Z Jover  LUTF /incl. |Tolerance of Spherical Surface Runout (max.)
+0.046 = 10 0.050
10 18 7 +0.028 10 18 0.070
+0.056
& 2 s7 +0.035
+0.062
2 30 t7 +0.041 5.5 itk
+0.073 s
30 40 t7 10,048 5.5.1 #¥
40 50 i L BFHOM RS, —ARICEWB SRR 3G EH
o o 7 +0.096 ZERLET . T, FHRGRARICIE, ATV L A ERL
+0.066 +d
) S 5.5.2 @&
T6-3 RELOFEE o BOTS(E, 300HV I EERBELET,
Table 6-3 Length tolerance (7 / Unit mm
B /Length Eéo)gq:g% 5-5-3 Eﬁ*ﬂé
Z#8Z Jover LU /incl. Tolerance of Length #OREES(E, —A%ICRa0.4DE EIFALEELLTT,
- 2 .10 TS EDBUVMERRHCHUTIZRA0.2ANETT
6 24 +0.15
24 40 +0.20

R6-4 TS INROFDFFEE
Table 6-4 Flange outside diameter ¢ F tolerance #fi/ Unit mm

75> J9Z [Flange Outside dia. TIO0INROHFERE
IR /max. Tolerance of Flange Outside dia.
100 +0.10

&R6-5 7SV EES I DHETE

Table 6-5 Flange thickness tolerance

7 / Unit mm

75> YEE [Flange Thickness
LUF /max.

TIUVBEDFHEE
Tolerance of Flange Thickness

10

+0.20

5.5 Recommended shaft specifications
5.5.1 Shaft material

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

5.5.2 Shaft hardness
The minimum allowable shaft hardness is 300HV.

5.5.3 Shaft surface roughness

The recommended shaft surface roughness is Ra0.4.
For stricter sound requirements, a finish of Ra0.2 is
suggested.

E BHESHES D 3HH UV EBETEE

Recommended Housing Fits and Mounted Clearance of Oil-Impregnated Sintered Bearings

A=TF « TSR, —RRICLEVFHTNIZ VT (CBMTONET . BETEER, NIV TRREHT
HEDFEEDS, MREARDINEEZIRETT BN ENHVET .

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.

6.1 [3sHHL
BHESHEMZ NI VT ICEATREEE, FERLEE

XABVRYLHULAEINESLSTEDNEELNTT,
BIELHULDZETISRUET .

‘LHULBZEARESTBES
(1) HZEEHNKRELEE
(2) MRREIAMEVES
B NITU T HRIDERFHARENEE

LHLBZINELTBIES
(1) BZRSHARLEE
(2) HROAENFNEE

—RRICEAICKWEZRERL, HZHARAKRESVEFER
BAKELBIEYT FERICHZDONENENEE, LHU
BENKREVEE, NIV TEIENKEVEEHZRED
IR E<BET  SRBHE S HETE O ARINHEER"Y
CEHRNEDRIRERISICRUET
1) LHULBICH T BARINES

6.1 Recommended housing fits
When pressing the oil-impregnated sintered bearings

120
110
100

(o]
o

o O

JEIELHLS
Appropriate
interference

o

u o N o

o

Interference

LHLS pm

IS
o
\

N W
o o

[
o

0 10 20 30 40 50 60 70 80
HZHE mm
Bearing outside diameter

E7 BELHLS
Fig. 7 Appropriate interference

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. 7 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 larger the bearing outside diameter, the
greater the shrinkage of the bearing bore diameter due
to pressing. Similarity, the thinner the wall thickness but
the greater the interference and housing rigidity, the
greater the shrinkage of the bearing bore diameter.

Fig. 8 shows several plots of bore diameter shrinkage
percentage versus bearing outside diameter. The
graph displays copper-series oil-impregnated sintered
bearings with varying wall thickness.

1)The amout of bore diameter shrinkage to the interference

PIE : Wall thickness

| s |
- | (hickness |
%)100 U\,‘m\Na\ 1'SmmWa\\thckmass
S ickness | —t— |
S S 80T, WalthiC S |
" 3mm B
@ g W 3\\«\\(\‘5\/ \*3\\\\'(\\& | —
= Q60
Xo ) o
MH ©
E—é 40
IS
n

N
o

0 10 20 30 40 50 60 70
BZHE mm
Bearing outside diameter

E8 RTINS DARINAERCBHMRNEORIR

Fig. 8 Bore diameter shrinkage percentage vs.
copper-series oil-impregnated sintered bearings

outside diameter at different wall thickness
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6.2 BEHIEF
BHESHMZ DEE I E XS, PVIE, BRBDIEE, 8
SRERS JUHZRIBECI O TROSNFT,

FEFEKRELTIES
(1) PVIENNKELEE
(2) mENARESSEBHEENT L EE
(3) EZRIEER A R<HA T=hTEE
(4) —# EICHBEDOHMZAERSINDEE
(5) HRRIARVES

IEFEIINELTBIFES
(1) CELEEES<TANENHDEE
(2) BE - IREHRIBIC TR DEE

BHES MR ORI HREER T ETFTZRIITRL
EXRS

ul
o

//

REEEL I TE
/ Stancd‘aeradrgocténtey

N
o

w
o

N

BEYEE um
Mounted clearance

=
o

d

0 10 20 30 40
1R mm
Shaft diameter

E9 1REBEHIER
Fig. 9 Standard mounted clearance
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6.2 Mounted clearance

The mounted clearance of an oil-impregnated
sintered bearing is governed by the PV value, viscosity
of the lubricating oil, distance between bearings,
bearing length, 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 long bearing length

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

Fig. 9 shows the standard mounted clearances
recommended for oil-impregnated sintered bearings.

Sintered Metal Products BEARPHITE™

S = HESE OEIR L

Care & Handling of Oil-Impregnated Sintered Bearings

7.1 ST LOER

AT T ORI, RORITEFRLTIEE W,

(1) BRHT CIEREZITOTIZE LY,

(2) B FICERT 2 ITERR, BHOEPTVEDILE
[FTLIEEL,

B EBIUNTIZ T DIEHHVEICITR, (FUHAEH
BULD, CTHDDVTUVELHIESRLTEEL,

(4) \Nov—ZRAVWTHZRZ(FHIAD & (FEEFT T
e AN

7.2 {R5F

SR ORTFICOVTIE, RORKUITBELTLIEE L,

(1) BHEOEEIC RN B ELWLTY, SE MO,
FEARAZEICE>TERBRIETH, BB KLZ50005R]
~1 000 ZERELTLEEL,

(2) SHEITOBE 60 CITIEALISHEAGES
SHESEE AN, 18R~ 2SR —ICI®EL, Tan’
BLEOESZFNIRETSHIT 3D, £EIESHISR
LTLEEL,

7.3 RE
HEZOREICDOVTIE, RORKITBELTLIEE L,
(1) B DZWGFRIEEH T TIEE L,
(2) SHUIEEHE, 7T0CEBZZEEBITINTS
FRICREL TS L,
(3) IRE= HEZ (TP AL EEEHZRINT 2E50DIC
NI ROTES0,
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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 generate 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

take the following precautions:

(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
oil-impregnated sintered 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, be sure to take the following

precautions:

(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 oil-impregnated sintered bearing
to come into direct contact with an oil-absorbing
material such as paper or wood.
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Products Introduction

8.1 BIENT7 771N
Hydrodynamic BEARPHITE™

B AZEHEICERLTVARAI Y T R—-VBEEBICRPEEMRICEY, R TEEADZRAIICHI>T/HEZ
AL, EEPITE(CIHEMORETOEHESHFIHCLT, BV OEREE, ERE, REGERRA

M The herringbone-shaped hydrodynamic grooves formed on the bore surface create an oil film around
the entire circumference within the bearing clearance. By supporting the rotating shaft in a completely
non-contact state during operation, high rotation accuracy, low noise, and long operating life are

achieved.

L
Bearing

o
Oil film BE

Hydrodynamic pressure

BENT7 77 R™M
Hydrodynamic BEARPHITE™

E10 EENT7 771 NV OEREFREEKR BE11 EENRT7 771 NV OS5 EiE

Fig. 10 Schematic diagram of hydrodynamic pressure generation Fig. 11 Cross section of shaft direction of
in hydrodynamic BEARPHITE™ hydrodynamic BEARPHITE™
W FiEfl M Application
T7E—Y— Fan Motors
HDDRE>RILE—F— HDD spindle motors

T E—I—RBENT TR T7E—I—WIE (1 X—2)
Hydrodynamic BEARPHITE™ for fan motors Cross-section of fan motor (image)

.

’.l;"'

§

HDDRE> RILE—I—FEIENRT 771 k™

HDDRE> RILE—9—RiE (1 A=)
Hydrodynamic BEARPHITE™ for HDD spindle motors Cross-section of HDD spindle motor (image)
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Sintered Metal Products BEARPHITE™

8.2 YIIANTI7A M
Twin BEARPHITE™

M #HENEMERZRS U THZMN 7 2ER

M Twin BEARPHITE™ reduces sliding torque by minimizing the contact e o
area with the shaft. ' =
W BiEHl M Application e <
REB{LRGE Household appliances
SEEEEE Automotive electrical equipment
[EEREE2E Information devices EmyER
Product appearance
0.15
o012 N
> 50% DOWN CooEs
o2 L8 Sliding part
oo
2 2006
£
% % 0.03
0
YA IRT T 74 R — AR RS
Twin BEARPHITE™ Common bearing
HERSMF / Test condition

#32~1% / Bearing dimension:R&E3X%£& 13 / B.D.3XLength13

{8788 / Load: 20N — -
[@#mEE / Rotational Speed:2 000min™ RIS WEEZNL—h
2 / Temperature: 552 / Normal temperature Expanisionipart Straight bore
IAINRT TR —RREIEHSZ
12 EZNL TR Twin BEARPHITE™ Common bearing
Fig. 12 Sliding torque comparison
8.3 MBS
Corrosion resistance BEARPHITE™ ##}/Material:HAO1

B 7LIZ0 ARG ZRAL, L7 A9V ZERE T ICRVTHERE,
MHEFEEZRZ =5

M The use of aluminum bronze sintered material improves corrosion
and wear resistance, without requiring the use of rare metals.

W FiEHl M Application
BRIR T Fuel pump

S A EERES Exhaust gas recirculation device

R mIHER

Product appearance

{E2M% % / Chemical components FEBYF!% / Corrosion property
cy Al P ¢ HERSF / Test condition

5% / bal 8~12 0.1~1 4~6

=EmE / Temperature:85C~90C
BEMA [ Etchant: TR{EEERAR / Sulfurous corrosion solution
B / Time:72h

EEZ(LE % / Weight change ratio
A& / This product {iE3k44 / Conventional
0.3 1.7

17
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Sintered Metal Products BEARPHITE™

8.4 BCHBMREHS

Self-lubricating BEARPHITE™

N %R EERATACLT, BAEATELVERRIRIETY

EREFSIECEN S

M Special graphite provides the bearings with excellent friction and

wear resistance, without requiring additional oil.

| A2 M Application
E =Y Office Equipment

ANYRZ1 MR U S8R
PR ABERERE

Sliding parts for Head lamp
Exhaust gas recirculation device

%l /Material :HZ25

PR

Product appearance

EEIRERER

Friction coefficient

HEFEE m3/ (N-m)
Specific wear rate

ot A / This product 0.2~0.3 0.8X1014

Material $A%H / Copper series 0.45 2.9%10-1

f81& / Load N 98 15
o [O$5%fE / Rotational speed min™* 1000 450
SRR ES2~P% / Bearing dimension mm | AE6x4E12X2K6/B.D.6X0.D.12XLength6

Test condition - -
#8F# / Mating material = SuJ2
HBRESRY / Test time h 15 \ 1
8.5 X7 771h™CL

BEARPHITE™ CL (Copper Layer)

B REISHEEZRAL, L EVRESETRSFRMAOBE TR O

L 5Bt 2R A 1c8i52

M BEARPHITE™ CL combines the sliding properties of copper with the
strength of copper iron by depositing a thin film on the bearing surface.

W &Gl M Application
BYEERRD Automotive electrical equipment
sEE—9— Various motors

EFSEEIER, ESREEEULE

i
3 10 H Wear characteristics is equal to or better
€ % g [] than copper series and copper iron series.
-
< 6
e >
g g
E 3
K5 1
L0
o KR 1R FE&E
Copperiron series(20% Cu)  Copper series  This product

SRS / Test condition
#i{t4% / Shaft:SUS420 J2 (55HRC)
BT)% /Bearing dimension:PAZ6XHE 12X£&6 / B.D.6X0.D.12XLength6
[&& / Sliding speed:38m/min
HE / Surface pressure:0.7MPa~4.0MPa
@ / Temperature 558 / Normal temperature
FERESE / Test time:20h

E13 AEREFRELR

Fig. 13 Comparison of bore diameter wear amount
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Friction coefficient

Fig. 14 Relationship between friction coefficient and PV value

0.16
0.14
0.12
0.10
0.08
0.06
0.04
0.02
0.00

##l/Material:CLO1, CLO2

.
aﬁ U e
s = Qu

=
M

Product appearance

-B- % / Copper series
-A-§78%% / Copper iron series (20% Cu)
-@ FB& / This product

0 50 100 150 200 250 300 350 400 450 500 550 600
PV{E MPa:m/min
PV value

E14 EEREEPVEORER

8.6 REE - S SIS MElm

High density and high strength sintered machine parts

N 7 - EDITXRICKWEERE - HBE(EU = RiSHMER
TERGICLEN, BHEEEI3EU E

B New material and manufacturing methods provide high density
and high strength sintered machine parts.
The fatigue strength of more than three times of conventional parts.

B BiE6l
RNEIYYRIRTT>70OvR

M Application
Connecting rods for general-
purpose engines
Oil pump machine parts
Gear for automotive electric
auxiliary machine

F1 R T FHER G
BEyEERAERAT v

600 MPa

600

510 MPa

IS
o
o

N
o
o

Fatigue strength

JE58E MPa

150 MPa

iR AR B
Conventional  This product SCM415

B15 ERHRE
Fig. 15 Fatigue strength

HE) AW@E, FREANGERLE T .
Remarks) This product is carbonitrided hardening and tempering.
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##}/Material: 234

“n
%

Product appearance
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Figpl

Sintered Metal Products BEARPHITE™

Applications

Eﬁ]ﬁ/ Automotive

4 N\
OENLITRE
Variable valve device
FI1Uh -
Qil seals
. J/

p
B AR EREE

Exhaust gas recirculation device

26

Un SEN30Z1A
BCHB RG0S

Self-lubrication
BEARPHITE™
for sliding shaft

T797T47 « 70N AT40T ¢
VAT A
Adaptive front lighting system

Ui SENERH
BCRREREEM

Self-lubrication BEARPHITE™ for sliding part

ST 7E—I—

Cooling fan motor

BEAN7 771k

Hydrodynamic BEARPHITE™

( GL—E=I—  KT=O{YRIE=F—

Wiper motor Power window motor

Q%

HET—I—RARESHiHsE
Oil-impregnated sintered bearings
for various electric motors

20

~N
AY—=J—F—9—
Starter mortor
@ i

HERERASEE BEFZISANT 77NV CL

EEEME=F\'\7 BEARPHITE™ CL (Copper Layer) for rotor

High density,

high strength sintered gears

for planetary reduction gear )

21

-
BER7

Fuel pump

ORI AHERYE
s

Corrosion resistance
BEARPHITE™ for rotor
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IRBT >V Y

/ General-purpose Engines I5EREESS / Information Devices

x> 0vyRa1=ybH
ISR o

Sintered mechanical components for connecting
rod units

S / Construction Machinery

HDDRXEYRILE—I—HBEANT 771 MM I7E—I—HBENT 771 MM
Hydrodynamic BEARPHITE™ for HDD spindle motors Hydrodynamic BEARPHITE™ for fan motors

EBFEESS / Office Equipment

BELN—ZR_IEO—RAAT7 771V

BEARPHITE™ for control lever support mini-pillows

SRS ANT 771 ™

BEARPHITE™ for paper feed sections
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FRATAEE - i - MEAD JHRS - 1L, BV O34t - BEFICHBULMAF<IES L, = 3 "
For inquiries and consultations on technology, prices and delivery dates, please contact your local sales office. O] E

071907 DABICDONVTIF, KTHNESS LU WRICHINT BIedREDHEPHRBEFFELRUICEBT I ENHWET e, NEDERSZIHfRTT 10,
BOOEEELSTHIETH, AN —, RESFIVRALDET 2ERETHRENREUVCBEORAFECOVTEIEVHDRET,

NOTE : The appearance and specifications may be changed without prior notice if required to improve performance. Although care has been taken to
assure the accuracy of the data compiled in this catalog, NTN does not assume any liability to any company or person for errors or omissions.
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