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

NTN BEARPHITE are sintered products with high quality and many advantages that made of our
manufacturing technology and experience in manufacturing rolling bearings.

We have confident that NTN BEARPHITE are able to be used in a wide range of fields, such as
household electrical appliances, audio visual equipment, and automobile electrical equipment, and
our products can satisfy various demands.

With innovative materials and technologies we provide superior products, such as sintered
bearings with advanced functions and machine parts with higher density and strength than
conventional products.
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Sintered Products BEARPHITE

= Features of NTN BEARPHITE and Hydrodynamic BEARPHITE

NTNR7 77 A MRUBIENRT 7 7 1 FOHR

1.1 Features of NTN BEARPHITE

(1) NTN BEARPHITE 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 provide a longer life and excellent
performance across a wide temperature range.

1.1 NTNRF7 7 74 FDYR

(1) NTNX7Z T 7 A b, RARBELI ST 71 MRz
AN USRS BT, ILEEDA&IChiz D BN
SEREEDH > TVE T,

(2) NTNXT7 T 7 A b, GfEERChdIcH. LABERE
HEzrZELTCED. SR E U BT EBRORS
HEBBEEEDENTVET,

(B) NTINRF T 7 A K. TEUSEBIFMICKDEZED
EL. RENSEER CEBNCEHZMEZRIELE I,

Copper series spherical bearing before solution
HRAT T UA)UiE=

NTN BEARPHITE graphite skeleton
LEEROBRBEDI ST 7 A SRATIL K>

1.2 Features of hydrodynamic BEARPHITE

(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.

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

1.2 BIER7 774 bOHR

M NV IR—2EBERBZRA. SRR, BIEHR
MBICELELET,

(2) BEiEERICLDEBEMRZRE. EIR NFEENT T
74 NI TER T,

(B) AEM DRAEN TR ERFULDHREZHELE T,

Hydrodynamic grooves are located on the bore
of NTN's hydrodynamic BEARPHITE
BIENT T 7 A SORRDIREE
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1.3 Manufacturing process for NTN BEARPHITE
1.3 NTNR7 T 7 4 FOSRETIEH
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Product Types and Applications

ERCRE
Table 1 Types and typical applications of NTN BEARPHITE
&1 NINNP T 7+ bOFEEE FLAE
Type Shape Function Typical Applications
iz AR HgE FISHE
9 Household appliances KREB(LHED
ANAY
lz-”ri (1) Supports radial loads. Audiovisual equipment SEMGRIEES
9 A Automotive electrical equipment EENEEEMR
X (1) SYTIEEDEH CED. Office equipment EFET
@ Agricultural machinery SRR

(1) Supports both radial and axial

éh‘é loads.
'; ’Q (2) Flange area simplifies locating. Automotive electrical equipment EEIEERSR
2in Office equipment EFHES
gh () SYTIEEE T+ 7 IEER
BECED,
(2) TSV IBTHUBERDONTED,
W (1) Supports radial loads.
(2) Designed to be self-aligning Household appliances FKEBLASR
Audiovisual equipment ZEIGRILES

Spherical Type
27U AR

(1) SYPILEBLERHTED.
2) BOMER DB,

Automotive electrical equipment EEEEELESR

Thrust Washer Type
ASAKNT YT v

(1) Supports axial loads.

General machinery — AR

(1) 7F2I7IEAENEFE CED,
=
E (1) Suitable for high-speed
o« t operation
i (2) Ryns quie{tly. Hard disk drive IN—=RFARIRSAT
2 R (3) High rotational accuracy Polygon scanner motors KU 2+ v FE—%
g5 (1) BREE CHEATE S, Fan motors I7UE—S
& (2) BRIECENTLS.
-‘g (3) BERBEICENTLD,
e
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E Bearing Dimensions
B 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.

R2(F. WAREED A EFERIFEDSEEZRUET,
NTNT(F. CORITRT [ENTRHREFEIRR O EO#Z D
BELCVEIDT. ZOERIENTNICTIRELZE L,

Table 2 Available dimensional ranges

xR RUFEHE

Unit mm
Available Ranges
Type C_ode Sh/ape SUYEH £ 50 Remarks
ik | &5 AR d D 7 &Z
Q
,%&h% T Wz0.4
o1 | s ¢ 0.8~60 1.6~70 1~40 LEWX10
o= L=DX2
oK
7))
L 1
_|/R v W=0.4
3\\\ 1=0.4
ki r d L=WX10
g,\ F | 0.8~50 2~60 1~35 L=DX2
2in ISLX2/3
8N —
i P<t
£ RZ0.2
], —
CW
8w i
'2.”_5 A !
=R | cz1
83| A o 1.5~22 5~34 3~20 o8
E R NURY
QX
()
fe— [, —
3
>
>
gD | W 5~62 18~75 1.2~5
; L
- X
21n
=]
= X
= L
Ll
= 1.5 3 2~5
&< T
o S 2 i b 2 4 1.8~8
en|HDB| [bn o9 |
E N
S ¢ 3 5.5 8.75
>
S L
=4 4 7.5 124
= =
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Material Characteristics and Applications for NTN BEARPHITE

NTNR7 77 4 FOMEREE AR

4.1 Material characteristics and applications for oil-impregnated sintered bearings

4.1 FHESHEZ oM BT & A&
Table 3-1 NTN BEARPHITE material characteristics and applications
#F3-1 NTNX7 T 7 A bOM BRI & AT
. Chemical Components {t=Ri4 % Density |Oil Retention| Radial Crushing
Series | Material P s =R Strength
EA & . Other g/lem3  |vol. % (min.)| FEBBEE
Cu Sn c Fe Ni ZoM | (+02) k) | MR
Residual
H amount 8~11 1~2 — - - 6.6 18 150
7%
o Residual
o Q amount 8~11 - = = = 6.6 18 150
.E 5
(133 Residual
5 R amount 8~11 3~4 - - - 6.6 12 120
o 7%
g— Residual 6.9
o HZ16 améunt 8~11 0.5~1.5 - - 02~06(P)| 75 15 200
Residual 1 max 6.3
amount ~ ~ — — ; : _
HZ26 A 7~11 4~7 1T (+0.3) 130
» Residual
Q o 1 max.
52 CLoO1 15~22 05~25 | 0.5~25 amount - S 6.4 17 150
A zsﬂ 2 1R
g 5 Residual 1
Q0m max.
aZ%| CLO2 28~35 | 05~25 | 0.1~22 | amount - 6.4 18 150
< . . . . N
8 e 1T
Residual 3 max
E 33~38 3~6 1~2 amount - N 6.2 18 150
5% KIVES
Residuzil 1 max
EB 18~22 0.5~25 | 05~25 amoun - - 6.2 18 150
e 1T
Residual
1 max.
= . = amount —
lg EC 38~42 1~3 0.5~2.5 e YRS 6.4 18 150
E
[} Residual 1
n amount ~ ~ - _ MREDE ~
gﬂé EZ06 5 1~3 0.5~2.5 38~42 1T 6.5~7.2 10 150
‘_l'% Residuat\l 1 max
b amoun — — .
° EZ17 1~3 38~42 S 7.2 10 150
2 2 1R
8- Residua%l 38~42
(&} amoun 1~ 5~2. — - 7.2 10 150
BO1 A 3 0.5~2.5 (SUS)
Residual
1 max.
B02 amount 1~3 0.5~25 68~72 - " 6.8 10 150
23 1R
Residua;l 18~22
amoun 2~4 5~2. ~ - 7.0 10 150
B05 5 0.5~2.5 38~42 (SUS)
Residual
3 max.
—~ — — amount —
P 8~11 e R 6.1 18 200
» Residual 3 max.
= F = = = amount = AU 5.9 20 180
S 7%
o Residual
e LB 1~3 — 2~4 amount - 1 6.0 15 180
g 5 1T
Residual
15~20 1~3 0.5~1.0
S06 - () (MnS) ang_%unt 10~15 (Si) 6.5~7.0 8 -
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Previous

Features Applications Material
JIS B1581 B3 & e
|[HJIS B1581
SBK1218 Standard copper series material Used in a wide range of applications.
R E, IREEEIEAT 5. H
_ Suitable for sliding motion Micromotor, Carriages
#7510 U SETET Do JAOOE—%. FvUvY Q
_ Excellent seizure resistance Automotive fuel pumps
Mg BN B, BRI R
Excellent wear resistance and ease of caulking
_ Superior in seizure resistance %aﬂs;\afifgfﬁgi itg;?;;tan;\r g‘im;;E_ 5 HZ16
MEFEE. MIfFEICEND. MEMEICENS, 7 )
. Used in dry environment that does not require oil. Dry, high temperature environment
ER IR S BIS T CIEATA. RSBt BRBET COER HZ26
_ Sliding performance equivalent to that of copper H series. Used in a wide range of applications.
$FRHEFZDO U SHEHT 2. ISEEE T B, CLo1
. Excellent ease of caulking. Stepper motors, decelerator
MEHEICEN . 2FVEVIE—Y, ik CLo2
_ Used as a substitute for copper H series. Photocopiers
HRHORAME LTERSNS. 5 E
SBF2218 Used as a substitute for copper-iron EC series. Ventilating fans, electric fans, stepper motors
SHERECOAM & UTHERSNS. BSE. BEM RTVEYIE—Y EB
_ Offers acoustic characteristics superior to those of the EB series. | Ventilating fans, electric fans, axial flow fan motors
EB& D EEHHCEND. RS, BEK. WRT 7 VE—Y EC
_ Hydrodynamic BEARPHITE standard material. Hydrodynamic BEARPHITE
BENT T 7 A NMEEHE BIENT T 74~ EZ06
_ Provides excellent wear and load resistance. Hydrodynamic BEARPHITE
MHEEREN: & B AL BN S, BERT TP A~ EZ17
_ Provides excellent wear resistance. Hydrodynamic BEARPHITE
THEEFEME(C BN Do BERT TP A~ BO1
Provides excellent wear resistance. Hydrodynamic BEARPHITE
- MHEEFREME(C BN D, BERT TP A~ B02
Provides excellent wear resistance. Hydrodynamic BEARPHITE
- MHEEEENE BN Do BERT T 71~ BO5
sprojqg | Usedasahigh-strength material for general-purpose applications. Automotive electrical equipment, power tools
BB & UT—RARICERAY 5. BESEER. BRTS P
Standard iron-series material Used in a wide range of applications.
SBFII8 | srximueries IEBERIC (B B, F
sa Offers excellent high-speed operation and wear resistance. | Electric fan motors, mixers, juicer motors
A8 | Smen s MM EN . BHO7VE—Y, Y, J1-—HE—¥ LB
Excellent corrosion resistance (equivalent to SUS 304L) Tape storage
- F—TAN—Y S06

MEECENS (SUS304 ) .




Sintered Products BEARPHITE

4.2 Applications and characteristics of materials used for sintered mechanical components
4.2 GRS mOM Bt & AE

Table 3-2 Characteristics of materials used for sintered mechanical components and typical applications
R3-2 GHEEMEBmROM BRI & TR

e Other EE 1k Ty
Fe C Cu Ni Mo ZDi g/cm? MPa (min.)
Residual 1 max
FE60 amount 0.2~0.8 0.5~2.0 - - S 6.0 147
¥
Residual 1 max
FEG4 amount 0.2~0.8 0.5~2.0 = = IF 6.4 169
7%
Residual 1 max
FE68 amount 0.2~0.8 0.5~2.0 - = ey 6.8 245
7%
Residual
1 max.
FG60 amount 0.2~0.8 2~5 = = 1T 6.0 245
7%
Residual
1 max.
FG64 amount 0.2~0.8 2~5 = = 1T 6.4 343
7%
Residual
1 max.
FG68 amount 0.2~0.8 2~5 = = S 6.8 441
7%
Residual
Z15 amount 0.2~1.0 2~5 - - - 6.4 -
12
Residual 1 max
224 amount 0.3~0.9 1~3 2~4 0.5~1.5 1L>{‘F' 7.0 800
7%
Residual
Z225 amount 0.2~1.0 2~5 - - - 6.8 -
7%
Residual 1 max 510
Z34 amount 0.1~0.3 = 1~3 0.5~2.0 1L 7.2 Carbonitrided
73 SERBEA S
730
Residual
0.1 max. 15~20 2 max.
amount P P —
So01 o 01T cn 10~15 2~4 SR 6.6
Residual 0.1 max. 15~20 0.5~1.0
S03 am;;“”‘ 01T ) 10~15 - (si) 2 -
Residual
0.5~2 17~21 1 max.
t = . _
S08 am;%un (si) 2~6 8~13 ) g 6.6

Note: Materials with the same chemical composition have different density values.
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.
MMEZHAODE UM ERZEELNELD
KEHSNTVDHHEEF. FEOHBRIGDHETHESNIARNTHIETT, FIHEFARETSD. RIHEZEKIT DD TELHDREA.
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Apparent Radial Crushing Previous
Hardness Strength JIS 22550 Features Material
RENTES ERiEE BJIS 22550 ¥ R [Zp=]
HRF MPa (min.)
70 294 - FEG0
Low-load structural components
75 490 - FE64
BaEEEm
85 637 — FEG68
80 392 SMF4020 FG60
Strength is enhanced by hardening and tempering.
90 Excellent durability.
C%,%%tﬂ%d 588 SMF4030 FG64
600 (HV 0.1) RANER UICK > CaEm k.
MADENS.
95 735 SMF4040 FG68
Smaller dimensional variation (suitable for high-
— — SMF4030 precision products) Z15
WEEEDNEL. (ERER)
HRA High hardness without the need for heat treatment
(HRA) 1300 _ g o 224
HUIBL L CEEE
Used for smallmodule gear
- - SMF4040 i . 225
INEY2—)LFP. IWYHA
(HRB) _ High density and high toughness.
70 EEECHMEAEL. 234
Sarbonitrided _ High density, high strength.
ek S BEE. BRE.
Excellent corrosion resistance and wear resistance
— — SMS1025 (equivalent to SUS 316L) S01
MR R S MEFEEICENS (SUS316L =)
Excellent corrosion resistance
_ _ _ (equivalent to SUS 304L) S03
MRBHICENS (SUS304L %)
Densification is possible than S03. s
- - S03&bEBE LD AR, =
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E Bearing Selection
SEZDEE

5.1 Allowable load and speed

The performance of NTN BEARPHITE is limited by
the allowable PV value, which is the product of bearing
load P MPa and sliding velocity ¥ m/min.

Table 4 summarizes the generally recommended
allowable PV values.

5.1 FFEEELEE
NTNRT T 7 A ~OEFARFRIE. #%1aE P MPa {N/mm?}
EBDEE Vm/minEDBRDEZEFEDET,
RAF—MRICHE T DFFE PV IEZRULE T,

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. 2 summarizes the effect of typical bearing
temperatures on bearing life.

5.2 &6

SRR DEm(E. F2 UICEBHODHEERICK O TRED
F9. SHEDAONNEESND E. SRICHROEFEHE
TTUMBEDME R 92D T, —MRICTREEEBMN60% 15D 5
EzdHme LE T,

FICEBHF. SBEICK O THFESN, BESOTHIRE
ELDNTVET,

MR DEEZEAEC UTcaZHEmnD—FZB2(RUE T,

Table 4 Allowable PV values
&4 FTEPVIE

Application Allowable PV value
S| SFAPVIE MPa-m/min

General-purpose machinery
(&P PR 100
Household appliances
RER(LRE °0
Office equipment
Eifs 2
Low noise and low wear applications
B8, ERHRDDDEE 25
Low noise applications o
B LV SEHIRDSD S & & g
Axial loaded applications
TEUTIHENEHTHEE Y

Fig. 1. graphically plots the interrelation between bearing load and sliding
velocity at various PV values.
TNZND PV EICHITDHMBRHESBDREDOHRZRTICRLET,
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Bearing load MPa
WS

o
3]

o
w

o
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1 2 3 5 10 2030 50 100 200 300 500
Sliding speed m/min
BDRE
Fig. 1 Interrelation between bearing load and sliding velocity
H1 #REELBDEREDRER

10 EEEEEEE
T T T UL
3 ~ PV=6 MPa-m/min
3 90 Naull {60kgf/cm?2-m/min}
()]
=&
8 i ~ 1
= H 8o
S & B
=
. . 40-
_'5 70 700= c soc \OC
3 Limit of residual . C N
o lubricating oil Q ™
L EEREEHRR
60 — ~
2 3 45 102 2 3 45 103 2 3 45 104 2 3 45 10°
Bearing life h
FHonh

Fig. 2 Typical bearing life at varying temperature levels
H2 EAmZHD
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5.3 Lubricating oil Table 5 Operating conditions and lubricating oil viscosities
The type of lubricating oil to be used for impregnating RS (AR CERAEDNE
a BEARPHITE is based on bearing load, sliding speed, Operating Conditions
and bearing temperature. Table 5 summarizes the [OFFA | Lubricating Oil Oil Type
o . L o . Load | Velocity Viscosity (reference)
guidelines for determining the lubricating oil viscosity for MPa o EEHDREE SHODIEE (BE)
a given application. [EES RE
For the standard bearing operating temperature b~ ~ Spindle oil, turbine oil
! : g operaling temperatu 15~80 | ISOVG 2268 | 5o \0) v o ey
range (0—80°C), a mineral-based lubricating oil can be ~0.3 Somdlo o
used. If the operating temperature is expected to be 60~250 | ISOVG 10~32 | SFECS KL
outside this range on the high or low end, a synthetic- 00 1SO VG 46100 | G@sline engine oil
based lubricating oil is recommended. 02~0.8 AVVYITY I
15~80 | ISO VG 32~68 | Turbine oil /5 —E /i
0.7~2.5 ~20 ISO VG 100~220 | Gear oil /= 17JH
5.3 E&H

WMRICZRI DEBHTHREE. BORERVHZEED SBEELE T BEHOKMEEEDEEZ, REICRULET, B8F
D#EE (0~80T) TlE IWHROEBHZFERALET, BH. BREEHED . SED ULHMEERUOEENSIEECICH
e BBaIClE. TOREICEUCERRZERLET,

5.4 Bearing accuracy

Fig. 4 and 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 conforms to these tables. NTN can provide BEARPHITE with better accuracy
upon request. Fig. 3 shows the dimensional tolerances of certain high-accuracy BEARPHITE.

In addition, NTN has a lineup of a lot of products in various size. Because the dimensional tolerance setting varies
according to products, please inquire of NTN.

There are some available item with the product which is not listed in dimension table.Please refer to NTN.

5.4 5=
—ROSHHZOEEZ. A—TE. TSVIERORATTUAIVEOIERICOVTHRADIUREICTRLET,
NTNXT7 T 7 A hOBEIF. CNCERULTHED, FEIORBRDSBEOHMRORELTHD. TO—EOTAFEEZER
SICRULET,
BB NINRT T 7 A MMIRLTES A XD
mELZHSA VT v ITUTVWET, AEmIckD

N _ Ao +46
CHEAEREOREDFTOT, TREDKE o
(F. NTNNCBELLEEWV,, TEKRICEEEHDE an
VERCHOMILAIBEF D DO DD FIDT., &7 £ 40 %
%Hﬂ(gNTN/\BE‘:ﬁL\E\bﬂ<7—C‘3L\o +16 +38 High-precisionf §E}(
k=<4
£ +14 N 3 bearings 8
S +36 EwEEE || =
) " S o |
g 12 g olig S
S0 £ =4 I}
gi T
gmé\ vl High-precision '@% GEJ@_ +30
B o] e BT s
g€ +4 s 8 1o
S o e
(0] =
g 3 24
@ 2 4 6 8 10 +22
Bore diameter mm +20
Pz +18

2 4 6 8 10 12 14 16 18

Outside diameter mm
Sz

Fig. 3 Dimensional tolerances of NTN BEARPHITE bearings
B3 NTNN7? T 7 A bOWEFEE

11
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Sleeve Type Flange Type Spherical Type
AU—TFH TSVIR AT YAV
- e~
\\
il | R |
d D F Lf D (f D
] =2
| -
~—L—n —L— —7,—+

Fig 4 Tolerances of generic oil-impregnated bearings
H4 —R=mInRORBE

Table 6-1 Bore diameter tolerance

;EG'] W?%d@%iﬁ/g% Unit mm
Bore dia./Af% Tolerance of Bore dia.
over/=i#BZ  incl./IAF NRDHFEZE
_ 3 e +8.o10
3 6 H7 +8.o12
6 10 H7 T3015
10 18 Hy 0018
18 24 Hy +9.021
24 30 Hg 0033
30 50 Hg 10099
Table 6-2 Outside diameter tolerance
§6'2 yﬁ@@%?@%% Unit mm
Outside dia./$HZ Tolerance of Outside dia.
over/=#8Z  incl./LLF NERDHFEE
+0.031
- 6 S7 10019
o 15
0w v 15
B i
T T
w @ " BT
" v 1o
0w v 138
Table 6-3 Length tolerance
+F6-3 RTLOHFEE Unit mm
Length/Ee Tolerance of Length
over/ZB8A incl./LAF REDHFEE
- 8 +0.10
6 24 +0.15
24 40 +0.20
Table 6-4 Flange outside diameter tolerance
®6-4 TTUINRFOHEE Unit mm

Flange Outside dia./75 > J%4#%

Max./IAF

Tolerance of Flange Outside dia.
TSVINEDHFEE

100

+0.10

Table 6-5 Flange thickness tolerance

*R6-5 TS VIESIDHBRE Unit mm
Flange Thickness/Z7>>YE& | Tolerance of Flange Thickness
Max./UF TSVIBSDHEE
10 +0.20
Table 6-6 Ball diameter tolerance
&K6-6 KED' DHFEE Unit mm

Ball dia./Ek#Z Tolerance of Ball Diameter
over/Z#Xx  incl/UTF KROFEE
— 10 +0.06
10 18 +0.08
18 30 +0.10

Table 6-7 Outside surface runout tolerance

&6-7 NEEDRNDIFEZE

Unit mm

Bore dia./AE

Tolerance of Outside Surface Runout (max.)

over/Z#8Z  incl/UTF HNHEEDIRNDFEE (FRX)
_ 6 0.040
6 10 0.050
10 24 0.070
24 50 0.100

12

Table 6-8 Spherical surface runout tolerance

&6-8 HMEDIRNDITEE

Unit mm

Bore dia./AE

Tolerance of Spherical Surface Runout (max.)

over/Z#Xx  incl/UF HEDIRNDHFSE (RX)
— 10 0.050
10 18 0.070

5.5 Recommended shaft specifications

5.5.1 Shaft material

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 Otk
5.5.1 #&

BFHOME(F. —RRICHEMBERRRRX S GEHZER
LET. FIRHEARICIE. ATV UAMZEFERLET,

552 fEE

HOES F. ZBHVI00ML EHNELWVA, ETHICHEL
TBHILICELODTRUVERMESNE T,

5.5.3 REHET

HOREHESF. —MRICO.4RaDt EIFHER LW, H(C
BEDBUWMERFRHAICH U TIL0.2RaDETY,
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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.

AU=TE - TSVIFEMZE. —RICUEKDEDT/N\DIVIICROMIONE T, BEI EXIE. DIV ITRNREEHZHN

ROFEEN D, MRANEOINREZRETT DLENDD T,

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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Fig. 5 Recommended Interference
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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
(8) 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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Fig. 7 Standard mounted clearance
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Care & Handling of Bearings
HSZDED 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 Products introduction
EmiEn

8.1 Hydrodynamic BEARPHITE
BERT7I774 b

M Lubrication principle of hydrodynamic BEARPHITE

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. This causes frequent contact on shaft and bearing.

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

So, reliability and quietness are improved.

H BEXRT 77 14 hOEBFIE
—RRBVISZHER(CHIT DMDEFF. BBD K S (CHERFEHEEEIHDH CHMEN, MR T EXICFERBDEELTCVET,
WR(CT VIS VAFEMERT 255G, BREEIC/EDEZTDRNED ([CHIENER CEFLEDDT, MEMm=ZAEmML®
ITLIEDET . CDRIFEHE. BERT T 74 MZRUVWNISHIRERIENE LT DT, EfE. BEUENELELET.

Hydrodynamic BEARPHITE : 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 support a load better than a standard bearing.

BEXRT7 I 74 b SiCHROEN T RO ESCK > TR T ERITFET DREEBRICENEL) ZHRES .
EZXA Do

Bearing Bearing

i

, Oil film
Rotating
shaft
Qil film
piilid
(A) Standard oil-impregnated bearing (B) Hydrodynamic BEARPHITE
(A) ==z (B) BENT7 I74 b
Fig. 8 Comparison of oil film formation
X8 SHEREM DL
H Application

FEf

Fan Motors / @77 7 VE—%
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8.2 BEARPHITE CL (Copper Layer)
~N7I74 kCL

M Bearings by depositing a thin copper film on the surface,
with sliding properties of bronze-based material and
strength of copper iron-based.

B SECHEBEETAL. SHUTRAE CHRERRIOBE S ERR ﬂ % u i. :
- ey, k
s w (@

HloEEFtZ HE R 1=

M Application W FiEf)
Automobile electronic components BEEERm

0.16 — T
-l-Bronze / 5113

Dk | -A-Copper iron / $#%3% (20% Cu)

[0}

S .

=

8B

O &k

S o

K]

°

-

Forming a thin layer of copper on the surface 0.00

0 50 100 150 200 250 300 350 400 450 500 550 600
PV MPa - m/min

KE(CTODBREZEMN

8.3 Self-lubricating BEARPHITE

BB RS2
M Bearings with excellent friction and wear resistance in dry
environment that does not require oil by using special L ad
graphite. k l
B FERINZEERT LT, MDERATERVRSAIRIE T THEERE &
FERECEN DR ¥ ) e
L
M Application W FiEfl u
Office Equipment EyEs
Sliding parts for Head lamp Ny RS54 MA Uk DENERT
i Chemical components % Friction coefficient | Specific wear rate m% (N+m)
Maga' e=2a%:) EEIEREN tEEEREE
i Cu Sn (o] Material This product / A& 0.2~0.3 0.8x107
This product / 275 bal /5 | 7~11 | 4~7 8 Bronze based material / H 0.45 2.9x10"
Bronze based material / H | bal / 5% | 8~11 | 1~2 Load / faf& N 98 15
E Rotational speed / [EIERIERRE min-! 1,000 450
S iEasqs | Specimen dimensions VR | mm | d/ I 6 X D/SHE 12 X Width / 18 6
Mating material / {844 = SUJ2 / BFER
Test time / SAERBRS h 15 \ 1
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8.4 Multi layer BEARPHITE
BB = MmN

M Bearings of co-molded the outer diameter of the sliding
surface, the general structure sintered material and of high
hardness material has both a high oil content and high
strength.

N ESEZSEEME. NMEAZ SSRGS CRIREL. SEE
ERSMRZEMILL 2

B Application W REH
Construction machinery joint AR R EN S
Chemical components % Outer layer : General structural materials
Material (E2Rs S8 1 —RetEiEr
e T
Fe Cu c Ni | Other/Z DAt ) ' =

Inner layer / AfE bal /5% | 15~20 [0.3~0.8 | 1.5~3.5| 0.5~1.5 (Mo)

Outer layer / 5}/E bal /%% | 2~5 |02~0.8| — 1 max/ 1R

Dry density Radial crushing strength Qil retention
g/cm? MPa vol.%
NSABE [ERads =HE
Inner layer : High hardness materials
6.2 550 19 NE : SEEM

8.5 Corrosion Resistance BEARPHITE
TSR RS

M Use of aluminum bronze sintered material improved corrosion resistance and wear resistance
without use of rare metals.

B 7IVEZ9 LAEIRGEMZRAL. L7 X5 ZEREFICEVHRR Y. MEFEMZRA M=

M Application B AEH|
Fuel pump BRI
Exhaust gas recirculation valve P AXBER/IULT
Chemical components / {25 %
Cu Al P c
bal / 8~12 0.1~1 4~6

Corrosion property,/ [EE454
Test condition / sHERZEE
Temperature / Z/&&E ' 85~90°C
Etchant / j2/&/4 . Sulfurous corrosion solution / i LIBE&R
Time / JR&ERRE © 72h
Weight change ratio / EE2Z{tE %
This product / <& Conventional / {347
0.3 1.7
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8.6 High density and high strength sintered machine parts
REE - REERERHERE

M High density, High strength sintered parts by new material and new method.

Fatigue strength is more than Double of the conventional goods.
B ## - HEOTIXRICKDESEE - BEE(L U iHEtmabam

fERmICHE, EHEEF2EL E

M Application
Gear for automotive electric

auxiliary machine

Oil pump machine part
Connecting rods for general-

purpose engines

W AER

BEEERARAT Y

Z AR T ARG
NAIVIVAIROIT4VJ0v B

Chemical components / {25 %

Fe c Ni Mo Other / Z DAt
bal / 5% 0.1~0.5 1~3 0.3~2 1 max / 1R
True density ratio Fatigue strength
BEEL % RHEE
8.0 600 &
o
) 7.8 - =
§ <
L 75 -—--{400 S
> o
Py G5/ 24
gl 510 1 2R
& 72 96 | R
o 2
7.0 {--- - ©
e
6.8 -
Conventional ~ This product SCM415
ek A ARG
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Young’s modulus GPa

o%R

220
‘ ‘ SUJ2 _/>$
200 This product |
(T \\ . =
180
160
140 Conventional
ek
120 ‘ ‘
7.0 71 7.2 7.3 7.4 7.5 7.6 7.7 7.8
Density g/cm?®
mE
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E Applications
{EFHI

Automotive / ga=

Variable valve device
TAENILTEB

Oil seals
FAIWY—IU

s

Exhaust gas recirculation valve
PR A ZEER) UL T

AY—5E—%

Self-lubrication
BEARPHITE
~ for sliding shaft
U S Bz iF
SlEhFelkariniid
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Adaptive front lighting system
FITF4T - IOV RSAT AV - YRF L

Self-lubrication BEARPHITE for sliding part

Uk SETER A E SRR LS

Power window motor
KI—A Y RYE—%

Wiper motor
A )\—E—%

ee
2208,

Oil-impregnated sintered bearings
for various electric motors sEE—sAGEESHHS

Fuel pomp
BREIR > T

4

-l e e

BEARPHITE CL (Copper Layer)

High density,
High strength sintered gears for rotor

for planetary reduction gear EE#3ZRANT 77+ hCL
BEREEAERE - BRERET T

Corrosion resistance
BEARPHITE for rotor
Bl S B e
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General-purpose Engines / nmr>vy

Connecting rod unit
JIxUF7«vJ0v R1=v b

Construction Machinery / sz

Multi Layer BEARPHITE for joints

N

Mini-pillows
for control lever support
BEUN\—ZRHA=-_rO—
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Information Equipment / s

Hydrodynamic BEARPHITE Hydrodynamic BEARPHITE
for HDD spindle motors for fan motors
HDDREY RIVE—FREIENT T 71 I7VE-IRBENT T 7A b

Office Equipment / sz

BEARPHITE for paper feed sections
EIREBANT 771
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