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BEAREE Products is a pioneer of sliding elements of engineering plastics.

Since the start of BEAREE in 1965, we have developed high performance sliding parts
made of fluororesin with our special filler.

We have been trusted by our customers in Japan and abroad.










Engineering Plastics Sliding Bearings (BEAREE)
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Design and Selection for Plastics Sliding Bearings Application
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Selection for Plastics Sliding Bearings

BT NDHMROETETFIR

It is important to know the required specifications, such
as operating temperature, load, sliding velocity, PV value,
mating material, torque, tolerances, type of motion and

UCHLLED DD,

expected life, when designing with NTN BEAREE.

Design procedure
F &

Confirmation items
R = I8

Confirmation of condition
{FE RS DRESS

)

«

® Function of the machinery, structure ® Use point ® Mating component
materials ® Bearing load (magnitude / direction) @ Sliding velocity
® Operating temperature (ambient / rise) ® Atmosphere @ Flame retardant

o KRB DA, B o MIRDEMAERT e HFME e MiIREE (KT - A1)
e INDEE o FEE (FFEEE - BEELF) e5HXK e HAM

Selection of bearing materia
IR DEE

9
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® Mating material ® Bearing load(magnitude / direction) @ Sliding velocity
® Operating temperature (ambient / rise) ® Atmosphere
® Permissible surface pressure ® Estimate of wear amount

o EFME e MIRFE(CKET - ) e IRDFE o EFAEE (AEEE - EELF)
o SHIX o STRHETL o EREEDHE

Selection of bearing shape
HZTEIRDET
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® Function and structure of machines and devices

® Application area of bearings ® Permissible space for bearings
® Bearing load (magnitude / direction) e Installation / removal

o B DAL - 1815 @ MIRDEMER @ HIRDFEAN—X

e HIZEHE (KEC - M) e EDMIF - NOHUL

Selection of bearing size
HZEDEE

)

«

® Design life of machines and devices @ Bearing load (magnitude/direction)\
@ Sliding velocity ® Operating temperature (ambient / rise)

® Estimate of wear amount @ Safety index @ Permissible space

® Fitting ® Bearing clearance

o MR BDREtHon @ WIREE(KES 1 M) e IRDRE

o EHRE (BEEE - BEELR) e EREDHE ¢ Z2RH e sFEAN—X

o [IHHpL) e EF T ER

Confirmation of
handling method
HR U\ I3 A DHESR

® |nstallation related dimension ® Assembly/disassembly procedure
o INfIBIR~IIE o1l - DEEFIR

Fig.2 Selection for Plastics Sliding Bearings
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Design and Selection for Plastics Sliding Bearings Application
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Selection of Bearing Material (pj  value)
A ADRTE

When selecting a bearing material, it is necessary to
consider the operating temperature, mating material,
lubrication condition and so forth, as well as the
maximum surface pressure and sliding velocity of the
sliding material.

PV value is expressed as the product of the surface
pressure “P” and the sliding velocity “V” and is often
used to determine the usable operating range of the
sliding material. However, since there are also limits of
PV values for the surface pressure and the sliding
velocity, the usable range is as shown in Fig. 3.

R DEE(CHIC DTS, B DRFEEZ RS
NDFEEZERIDELEDIC, FRARE, HFME, B
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Fig. 3 Limited PV value
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Estimation of Wear
EEOEE

The life of an NTN Engineering Plastics bearing is
defined by the wear of the sliding surface , as with an
ordinary plain bearing. The amount of wear varies with
operating conditions such as sliding velocity , pressure ,
type of motion , surface roughness of mating material
and operating temperature. Generally, the estimation of
wear is given by the following formula.

INDEMROFwIE, EMZAMERICMHR SNELEDF
TOIXRDEDEFEICKI D TRED. INDHMZDERE
(&, INDFERE, BEE BHRE BEBERGE, HFMOX
HES, SHUREFEEGRRAEICIOTESD. —MKRICE
FEDEZRF, ROWICKDTKDD,

5

R=K-P-V-T

: The amount of wear EE¥E& mm

- Wear factor lEEEFEE mmS3/(N - m)
. Pressure EIEX MPa

: Sliding Velocity 3 \D®RE  m/min
“ Time B min

NN YU AR®

Surface roughness of the mating material influences
the wear of the NTN Engineering Plastics bearing,
therefore, finish the surface to Ra0.1 to 0.8. Moreover,
NTN recommends the hardness of the shaft to be HRC
22 or higher since it is possible to reduce the wear when
the shaft is harder.

INDEZOERES, HEFMOXREHRSDHEEITDDT,
Ra0.1~0.8izEZ#ET D, IFH, MOBEEEFSWVIEE
BEREZ/INC<IRABDIENTE, HRC22L L7=H#ET
é(}

PV=Limited [R5 PV value fE
P=Limited surface pressure [RFREE P
V=Limited sliding velocity BRFR g XDRE ¥

Pressure "P" is given by following formula.
EEPETEIL

P=Ww/d- L

P . Pressure EHE MPa

W (=Fy) : Radial load 5377)LfEiE2 N
d . Shaft diameter #H% mm

L . Length of bearing #iSiE mm

Sliding velocity "V" is given by following formula.
INDEEVDFER

v=n +d-nX1073

v Sliding velocity 3 XDJRE  m/min
n . Shaft rotation #EERE min-




Design and Selection for Plastics Sliding Bearings Application

Fits and Clearance
[FHHBLEHETEE

Sliding bearing are usually pressed into a housing. The
minimum clearance for operation varies by the size of
shaft, however it should have proper clearance. When
the operating temperature changes widely, the bearing
expands by the temperature rise and the clearance
decreases, so it is necessary to increase the mounting
clearance considering the change. If you would like to
increase the accuracy by reducing the clearance, the
bore diameter can be machined by turning or reamer
after attaching the bearing to the housing.

For standard slide bearings, the recommended
dimensions of the shaft, housing and mounting
clearance after fitting are described in the bearing
dimension table. However, for soft material housings
such as aluminum alloy, resin and thin-walled housings,
their mounting clearance are larger than the listed
dimension in the table. Also, it is recommended to use a
knock pin or key to prevent rotation, or an adhesive to fix
the bearing since the interference fit might be lost when
the bearing is used under low temperature.

BRI XD R DERE

IRDEZ(E, BE/NDIVICEALCTERT D, #
ROBEHIEXNE, MREICKOTELDD, BELFITEX
DB THD. FEAEEDOEENREVGGF, EBEE
ERLCXOMRHRERL, TEEIHIVNELEDHDT, BT
TEFZCDERITAREL U B MED DD, TTF=Z
NS UCTHREZDITH5E(1E, #iRZE/\DIVJ(CED
T RICHHIP U —NYEETHREZNL I D ENTE
Do

IRNDHRBERICOVNTCIFHRPEARICHBLU/\DY
VUDHEDEE, (FHDVERDOIMTEENEEHL TH
BN, 7IL=G%, #EEEOREM/\DI T TPOEN/\
DIV IDEERFTERICEHDEMNTERLDRELE
Do B, MWECTHEATDEG, EALFTDEDHHHELE
BDIERHBHDT, /vIEVRIF, F—ZAWLWCEDLE
HZEITON, BEAZRAWCHRZEET Do

Calculation of Clearance for Plastics Sliding Bearings

BIET RNOMZD I EXEEFIR

The calculation steps for "Standard temperature 25°C"
is different from those used for "Avobe 25°C" and "Under
25°C". The step chart is shown figure 4.

MR T EFDFFEF, KELDITERRE 25T E
DHE] [25CKREDHE] ETNENSEFIENEL D,
Dt EFIRZR4(CTR T,

Standard temperature (25°C)
HEAERE (25T)

Dimension of shaft and housing is fixed
- Define bearing dimension

- Calculation of clearance

- Calculation of interference

8, \DIVITENRFEOTVD

- SN TADIRTE

- gEFDEE

- LHLBDEE

Dimension of shaft, housing and bearing
is fixed

- Calculation of clearance

- Calculation of interference

W N\OIVT, MRPENREOTCND
- TEFDEE
- ULOHUL2DEE

I_I_I

Ambient temperature above 25°C
FERRE25TLU EDBEE
Ambient temperature under 25°C
FERRE2DCHREDHE

- Calculation of clearance
- Calculation of diameter of shaft

- Calculation of interference

- Calculation of bore diameter of bearing

- Calculation of bore diameter of housing

- TEFDEE

- HRAEOFE

- ESEDEE
N\DIVIRNEDEE
- LHULBODEE

Fig.4 Calculation of Clearance for Plastics Sliding Bearings
H4 BREINDEMZO T EFEFIR



Design and Selection for Plastics Sliding Bearings Application
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1. Calculation of clearance for use in temperatures (7;;°C) above 25°C
1. FERBE25CU LDBEE (ThHC)DITEXEFE
1) Housing bore dimension /\D Y~ JWEA
maximum X ! HHu=Hyu {1+ a1 (TH—25)}
minimum &/ HHL=H, {1+ a1 (TH—25)}
2) Shaft diameter #NETIE
maximum X ! SHu=Su {1+ a2 (TH—25)!}
minimum &/ SHL=SL {1+ a2 (TH—25)}
3) Clearance during operation E#; 9 &K

maximum FK | CHmax=y/ (H)?2 {1+ a1 (Tu—25)12— (H)2— (desw?) {1+ as (Tu—25)12 —s1 {1+ a2 (Tu—25)}

minimum &/ 1 cHmin 2\/ (HD2 {1+ a1 (Th—25)}2— (H)2— (dosH)®) {1+ az (Th—25)12 —Su {1+ a2 (Th—25)}

Sy Maximum shaft diameter Su : HIONRRARTIE

St Minimum shaft diameter Su o EIONERR/ITE

Hy : Maximum housing bore diameter Hy @ I\DI >V TDORBRATE

Hi, : Minimum housing bore diameter Hy, - I\DIV T DORRR/IE

dn © Maximum bore diameter of bearing du | BIRARRATE

di, * Minimum bore diameter of bearing di L BIRARR/INTE

Dy : Maximum outside diameter of bearing Dy | #ZNEFRARIE

Di, : Minimum outside diameter of bearing D, . BN ERER/I\E

a1 Coefficient of linear expansion of housing for T °C a1 Ta CICBITDI\D IV T DR RFRE
a2 : Coefficient of linear expansion of shaft for 7i; °C az . Ty CICHIT e IR RRE
a3 - Coefficient of linear expansion of bearing for 73 °C a3 Tu CICHIT DM DR RARE

NOTE) &)

1) The minimum clearance for Sliding bearing is required 1) —fRICTNDEZORNTEXIF, RSATHWLDIE
to be 2 to 7/1000 of shaft diameter to reduce heat A, RROEEZIBLLITDHHEZIFORD
generation when used with no lubrication. 2/1000~7/100012EZHRET D,

2) Shrink ratio by fit interference usually is set as 100%. 2) ULBHUAICKDINIEEIE, @F100%ET .



Design and Selection for Plastics Sliding Bearings Application
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2. Calculation of clearance for use in temperatures (7.°C) under 25°C
2. ERRE25TCHREDES (TLC)DITEFHEE
1) Housing bore dimension /\DY > JWEA
maximum K | HLu=Hu {1+ a11 (71,—25)}
minimum 5/)\ | HL,=Hy, {1+ a11 (T.—25)}
2) Shaft diameter R TIA
maximum K | SLy=Su {1+ aee (7,—25)}
minimum  5/)\ © SLL=5. {1+ @22 (T.—25)}
3) Clearance during operation E#; 9 &K

maximum X : CLmaxZJ(HH)E T+ a11 (TL—25)}2— (Hu)2— (dosw)® {1+ ass (Ta—25)12 =81 {1+ agz (TL—25)}

minimum  £/)\ CLminZJ(HL)2 T+ a1 (T.—25)}2— (H)2— (dosu)? {14 ass (Th—25)}2 —Su{l+ aze (T1,—25)}

a 11  Coefficient of linear expansion of housing for 71,°C a1 NLCICBIFDIND I T DR R
a 22 . Coefficient of linear expansion of shaft for 73,°C aze | T, CICHBIF D8 DIRE SRR
a 33 : Coefficient of linear expansion of bearing for 71,°C @33 Ty CICHEIT DM DIRE AR FEL

*Reference Coefficient of linear expansion of various
materials (x105/°C)

*2E  AFHORIRES (X 1075/0)

Material #8541 ay, Qe
Mild steel & 1.1
Aluminum 77)L=Z"7 /A 2.3
Stainless steel X7~/ LA 1.73




Design and Selection for Plastics Sliding Bearings Application
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Handling
R

(a)Assembling method

Avoid hammering when pressing the bearing into the
housing.

Use press machine with press arbor shown in Figure 5
after centering bearing; and be sure that the housing
chamfer is adequately large. Use a knock pin or key to
prevent rotation of the bearing, or use an adhesive to
fasten the bearing for a low temperature application,
because the fitting might be loosened.

Remarks) Large-sized plastic bearings can be installed
easily by cooling the bearing with dry ice.

(b) Notice for handling

(1) Improper handling such as shock load can result in
deformation or scratches to BEAREE FL and
cracking or chiping to BEAREE PI, PK and AS.

(2) The surface roughness of the mating material greatly
affects bearing life. Recommends a surface
roughness of Ra0.1 to 0.8.

(3) To fasten BEAREE bearings with adhesive, the
bearing surface should be treated (etched) to make it
bondable. In that case, please advise us that "Pre-
etched surface is required".

(4) For bonding BEAREE bearings, an epoxy type
adhesive is preferred.

(5) Under some circumstances, the operating
temperature may loosen the clearance in the shaft
and result in overheating, burning and seizing of the
mechanism. Completely check the relation ship
between fittings and clearances before application.

(6) The grease or lubricant use environment, by which
they are interposed, material, there is compatibility
with use conditions.

(c) Storage precautions

Store indoors in a place away from heat and ignition
sources. Do not store near oxidizing agents, strongly
oxidizing acid, and alkalis.

-~ Bearing
= ;
. Housing

(a) BUS73&

INDIVITNDEANGF, BRZER/\UNEETHERA
FFEWT &,

FEAILE, BSDLIFEAEZRBV, NDIVITDA
At AREVENEZRITT, BRE/NDIVINREE
DEBURRET, JUVRAZRAVWTCTEATDHIEET D,

8B, WECTERAITDHEIE, EALXDIEHHMECT
ENBHBDDT, /v IEYNIEFF—ZRANTED LD =T
oh, EEAZAWCHRZEEYD .

#E) AEEIESHROEASL, BRZ/RPTIECKD
BHICROMITHIENTED,

(b) EALDF=EIR

() MR (ICHEFED DD ofezEE, NFPU—FLIEZEREL
BODLLZED DD, Fe, NXFU—PI, PK, ASIZ,
RIFDENDHDDTEREIT D o

@) BFEHMOEXEHETIE, FlCRKELFEITDHDT
Ra0.1~0.8%=#%Ed 5,

Q) INDHMB=EELU CERTDHEICIE, KEICESE
AR LAMENNETH D, CDHBEICIE, [EETREL
WEBLE]| SEEDUETHD.

(4) IRDEROEIEICF, THRFVREERHTFE UL,

(B) FRTNSFHESX, EEICLDHEMEDTEITHELLE
DFER, BN, FERLEICEDHZEND D, EAHIIC,
(FHHNETEFDBRZ DRI T D &

6) JU—AXSHEBHDERREClE, NSHNET
HTEICKD, HME, ERARAFTHEDD D,

(c) RELDER
BT, # - FENRD SBENCHBRICRET 9. BRILA
G LD, HBRUO7ILAUDELITIFREULIFL,

~— Press ram
TURAS A

<— Arbor

FEARE

NDIVT

Fig.5 Pressing method
®5 EATE



Standard Series of Engineering Plastics Sliding Bearings
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Standard Series of Engineering Plastics Sliding Bearings
AR RO #BER Y U — X

Table 1 Standard Series =1 Z#R—%

Type Z={ Appearance HNERK Characteristics &
ARE is an emission-free environmentally friendly product machined
Type ARE? AR from BEAREE FL3000 material using the auto molding method, with
[Sleeve Bearing] a bore size of $3 to 12 mm.
ARE, AR AR is machined from a bar or pipe made of BEAREE FL3000 material.

[RU=TRXF Y IT]

This bearing only carries radial load and the standard bore size is
$15 to 50mm.

ARE(&, N\77U—FL3000%Z4 — hE—JLRDAICKDRBEOII v 3 V7E
BUERT, REEF3mm~12mmZEEEtLLTVETD,

ARIE, N77U—FL3000ZMITUIcEmAT, PIEE15mm~50mmZziREE(E LT
WET, MECODUERFRIUT, SIY7IVEEDHZIFTENET .

Type ARF
[Flanged Sleeve Bearing]

ARF
[D5VIfFERU—-TRFYVT]

Type ARF adds a flange to type AR and can carry radial and axial load.
The standard bore size is$3 to $50mm.

ARF(&, ARDTSYIMNETTFI7IVEEDRIFSN, WEF3MmM~50mm7Zz
BELLTVET,

Type BRF
[Flanged Sleeve Bearing]

BRF
[T5VIfFERU—IRTUVT]

BRF is made by injection molding and its material is BEAREE AS5005.
This bearing is flanged to carry radial and axial load.
The standard bore size is $3 to $p25mm.

BRFl&, ~\77U—ASE005ZH LM UIART, SI7ILEEE 7+ 7 )LEE
ARF5N, ARIFBMM~25mmZRELLTVET,

Type TW
[Thrust Washer]

TW 2527y Y]

TW thrust washer is made from BEAREE FL3000 tape, the thickness
is 0.8mm and standard bore is $6 to $50mm.

TWI(E, NXFPU—FL3000D>—WSIILURASARITY 2+ T,
BEdHF0.8mm, AREBMmM~50mmZZELLTET .

Type MLE
[MLE Bearing]
MLE MLEx7U 4]

Type MLEF
[MLE Bearing with Flange]
MLEF (75 9#MLERTY v 4]

Type MLEW
[II\\/IALE Thrust Washer]

LEW IMLEZSZ hTvv+] |

Type ML
[M Liner bearing]

ML MS1F—~7Uv45]

MLE is three-layer structured lead-free bearing with tetrafluoroethlene
resin with a special fitting agent impregnated into porous sintered layer
which is made by sintering bronze powder onto the backing steel plate.
Bearing MLE for radial loads, flanged bearing MLEF for radial loads
and axial loads, and bearing MLEW for thrust loads are standarized.
The surface of the steel plate has tin coating for rust prevention.

MLE(Z, #itRlCEHRMFRZLRE URHFIERIADUS 2L TF L Vs E= 2Tt
E=BREDHE T,

SIU7IFERBMEMLE, SYPILEFFITIVEEDNRIFOSND TSV IME
MLEF, RS MIER#EMLEWZRE(EL TVOET,
HRDKREC(FFHFEDIcDHFHD > EZfL TNE T,

ML is a rolled steel plate bushing with BEAREE FL3060 liner bonded
on its bore. This bearing carries higher pressure than types AR or ARF,
having a thin wall, and a more compact design is possible.

The standard bore size is $3 to $70mm and several widths are available
for each bore. The surface of the steel plate has zinc coating for rust-
prevention.

ML (&, $iRICN7U—FL3060DY— hZ#EEUICESET v a T, BEEICTH
2, WEBBAHDIH, O/ MIEFEFTTEF T REEF3Mm~70mmhHi&Ho,
HIEHDE DA ZIRE L TVE T,

SHARDEREC(FFHEED D TSADH > =L TLE T,

Type MSS

[Miniature Plastic Sliding Screw]

MSS
[S=7F27HEETRDRL]

MSS is the sliding screw composed of BEAREE AS5000 nut and the
screw shaft is made of SUS304.It can achieve low noise .

The standard dimensions are: screw shaft nominal outside diameter
of d4~12mm with lead of 1 and 2mm.The leads of one and a half
times and three times the shaft diameter are standard.

MSSI&, NX7U—ASS5000& 7 v h&ESUS30484a UklE DHEE B CRIAVERE
[CCEATESERBEEINDAQUTYT, RUEMFUREFIMmM~T12mm, HUU—
REFETmm, 2mm, FURD 1.5, 3BEEELELTVETD,
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Standard Series of Engineering Plastics Sliding Bearings
RBEIET XD WMZREEm

Dimensions to be measured at 25°C / Unit: mm HEAIEERE25TC /81 mm

Type Part Name Dimension % Recommended Fit }’ﬁlﬁﬁiﬁ i\"fg,g%;ge
2% d tolerances | D tolerances | L tolerances Shaft h6 Housing M7

ARE-AR o FrEvE D EFEvE L FEE c  ho NOYVS M7 |BEIRITEE
Sleeve Bearing R-ARE0305 3 (02l 6 [0 5|3 | 03 o | B 6 | S012 | 0.06
ARE-ARFZ R-ARE0406 4 | 1058 7 11884 | 6 |20 | 03 4 | B.oos 7 | Bots 0.06
AU—TRPUDY R-ARE0506 5 (24 8 |22 | 6 |35 | 03 5 | Doos 8 | 3015 | 0.06
R-ARE0608 | 6 |10% | 9 /1004 | 8 | 820 | 03 | 6 | 8008 | 9 | .Qo15 | 006

L R-ARE0708 | 7 | 1853 | 11 | 1803 | 8 | 820 | 05 | 7 | 8ooe | 11 | Qo1s | 0.06
R-ARE0808 | 8 | 108 | 12 | 1808 | 8 | 820 | 05 | 8 | 8ooe | 12 | 0ot | 0.06

R-ARE0910 | 9 | 1838 | 13 | 1808 | 10 | 825 | 05 | 9 | 8ooe | 13 | o8 | 0.06

T o R-ARE1010 | 10 | 328 | 14 | %342 | 10 | 35 | 05 | 10 | S0 | 14 | So018 | 0.07
R-ARE1210 | 12 [ 328 | 16 | %3482 | 10 | 35 | 05 | 12 | So11 | 16 | 018 | 0.07

R-AR1515 | 15 | 1050 | 21 | 1002 | 15 | 825 | 05 | 15 | Jo11 | 21 | Jop1 | 0.08

R-AR1715 | 17 | 1850 | 23 | 1048 | 15 | 825 | 05 | 17 | 8011 | 23 | Qo1 | 0.08

R-AR1815 | 18 | 1050 | 24 | 1008 | 15 | 805 | 05 | 18 | Jo11 | 24 | Qo1 | 0.08

R-AR2020 | 20 | 1833 | 26 | 1004 | 20 | 805 | 0.8 | 20 | 8013 | 26 | Q021 | 0.08
R-AR2220 | 22 | 1033 | 28 | 1004 | 20 | 805 | 0.8 | 22 | Jo13 | 28 | Qo1 | 0.08
R-AR2525 | 25 | 1033 | 31 | 1004 | 25 | 805 | 0.8 | 25 | Jo13 | 31 | Qo5 | 0.08
R-AR2830 | 28 | 1033 | 34 | 1004 | 30 | 905 | 0.8 | 28 | Jo13 | 34 | Qo5 | 0.08
R-AR3030 | 30 | 1033 | 36 | 1004 | 30 | 905 | 0.8 | 30 | Q013 | 36 | 0025 | 0.08

R-AR3230 32 | 1038 | 40 | 1006 | 30 | o5 | 1.0 | 32 | Jo16 | 40 | Bops | 0.09
R-AR3535 35 | 1038 | 43 | 1006 | 35 | 025 | 1.0 | 35 | D016 | 43 | Bozs | 0.09
R-AR4040 40 | 1938 | 48 |30 1 40 | Qo5 | 1.0 | 40 | Qo016 | 48 | Soos 0.09

R-AR4550 45 | 1033 | 53 | 1006 | 50 | 825 | 1.0 | 45 | Bo16 | 53 | 0030 | 0.09
R-AR5050 50 | 1033 | 60 | 1306 | 50 | 805 | 1.0 | 50 | Bo16 | 60 | 0os0 | 0.09

Remarks 1. The minimum mounting clearance shall be the value when the product is mounted on the M7 ultra strong housing.
2. There may be issues with the operating clearance when used at 80°C or higher, so confirm with NTN.
HE1. BGIRINT EHIEM7BER/ DIV T (ICBTFRDETT .
2. B0 CULTCHEADBAR, EHdEHICRIBN TRHEANDDFITDTNINICSRALZE L.
Dimensions to be measured at 25°C / Unit: mm EAIEEE25T &A1 mm

imension it e | Mo
T e ARF Part Name Dimension =% Recommended Fit }'Exj‘nﬁ Mounted
: B d tolerances | D; tolerances | L tolerances ¢ tolerances Shaft h6 | Housing M7 | g
Flanged Sleeve Bearing d 5TEE D FBE L FEE D2 L FFRE c # h6 N\DIVT M7 | BITEE
+0.21 +0.09 0 +0.10 0 0
R-ARF0305 +016 | 6 | 004 | 5| 020| 9 | 1.5 0 0.3 -0.006 | 6 | -0.012| 0.06

3

ARFF R-ARF0406 1036 | 713003 6| 620 | 9 | 15/ 07| 0.3 | 4|.8006| 7 |-Go1s|0.06
ISYIRERY=TATYY R-ARF0508 02t 8| 3% 8| 8| 11| 151 03 | 58008 8| 3015/ 0.06
6
7
8

3
4
5

R-ARF0608 | 6 | 1331 | o [ 1309 8| 35| 12| 15/ *3'°| 03
7
8

0 0
20.008| 9 | -0015/| 0.06

o R-ARF0710 1058 | 11| 1608 | 10 | 025 | 15 61| 05 | 7 .0000| 11 | Dot | 0.0
+0.23 +0.10 0 +0.10 0 0

R R-ARF0810 1018 | 12 | Jo.05 | 10 | 005 | 16 0 0.5 -0.009 | 12 | -0.018 | 0-06

I R-ARF0910 | 9 | 1858 | 13 | 1008 | 10 | 825 | 17 8791 05 | 98000 13 | Jots| 0.06

4 D R-ARF1015 |10 | $32¢ | 14 | 502 | 15 | 9,5 | 18 *010 1 05 {10 | Q009 | 14 | S015| 0.07

o R-ARF1215 |12 | 323 |16 | 3421 15 | 3,5 | 20 010 05 |12 |3411| 16 | S018| 0.07

. R-ARF1520 |15 | 7380 |21 | #3821 20 | 3.5 | 27 2101 05 |15 | 011 | 21 | D021 | 0.08

010 ) 05 |17 | Jo11| 23 | 2021 | 0.08
3101 05 |18 | 3011 | 24 | 3021 | 0.08
0101 0.8 |20 | 015 | 26 | D021 | 0.08
#0101 0.8 |22 | 3013 | 28 | D001 | 0.08
*010 ) 0.8 |25 | 3013| 31 | So25| 0.08
805 | 08 |28 | §o15| 34 | Joos| 0.08
508 | 0.8 | 30| 9013 | 36 | 0025 0.08
008 | 1.0 |32 | 9016 | 40 | 0025 0.09
508 | 1.0 35| Qo016 43 | Jogs | 0.09
008 | 1.0 |40 | 9016 | 48 | D025 0.09
808 | 1.0 | 45| 9016 | 53 | 0030 0.09
508 | 1.0 |50 | 9016 | 60 | 0030 0.09

R-ARF1720 (17 | 3330 |23 | 1502 | 20 | 35 | 29
R-ARF1820 |18 | 1337 |24 | 1502 | 20 | 35 | 30
R-ARF2025 |20 | 7383 |26 | 308 | 25 | .5 | 32
R-ARF2225 |22 | 1333 | 2g | 1081 1 25 | 9,5 | 34
R-ARF2530 (25 | 1333 |31 | #0411 30 | 905 | 37
R-ARF2830 (28 | 1333 |34 | #5411 30 | 905 | 40
R-ARF3035 (30 | 1933 | 36 | *0:00 | 35 | 9,5 | 42
R-ARF3235 (32 | 1938 |40 | #9011 35 | 9,5 | 48
R-ARF3540 |35 | 1338 |43 | 2330 |40 | J.5 | 51
R-ARF4045 (40 | 7338 48 | 1308 1 45 | 3.5 | 56
R-ARF4550 |45 | 1333 | 53 | 1300 1 50 | 305 | 61
R-ARF5060 |50 | 7333 | 60 | #3408 160 | 35 | 70
Remarks 1. The corner radius of flange is 0.2 mm or smaller.
2. The minimum mounting clearance shall be the value when the product is mounted on the M7 ultra strong housing.
3. There may be issues with the operating clearance when used at 80°C or higher, so confirm with NTN.
®Z1. 75 I8KNAE, BERIF0.2mmELT,

11 2. BB EXIEM7BER/N\DI Y JICRNTERDETY,
3. 80°CUULETTERDBAF, B ETRICRIBN THIBAN'DDEIDTNINICTRELIEE L,

O || |DOWWWW|W[W[W[NINININ(IN




Standard Series of Engineering Plastics Sliding Bearings
REEIET XD WZIRER

Dimensions to be measured at 25°C / Unit: mm EAEEE25T, /81 mm

T BRF Part N Dimension i Recommended Fit #2855 | Moimers
al ame . Clearance
ype o d tolerances | D1 tolerances | L tolerances ¢ tolerances | Shaft h7 | HousingH7 | ./
Flanged Sleeve Bearing d FEE D1 FEAE L EfaE Ds i & h7 N\OIYY H7 | BIsEs
R-BRF0304 3 (2021 6|4 4202 | 9 [15] 01| 3| 3010| 602 0.05
BRFZ R-BRF0404 | 4 | 10%% | 7 1045 | 4 |02 | 10 |[15| 01| 4 | §o1p| 7 |*3%"°| 0.05
PEV LA URSIP2]  R-BRF0505 51022 | 8|2 | 5 |*02 | 11 [15] 01| 5| 3015| 8 |*0%"® 0.05
R-BRF0605 6 (1322 | 9|2 5|02 |12 15| 01 | 6 | J012| 9 |*39% 0.05
— R-BRF0806 8 (1028 | 12 |44 | 6 |02 | 15 |2 | x01 | 8 | 301512 | *3018] 0.06
R-BRF1008 | 10 | 1037 | 14 | 1047 | 8 |02 | 17 |2 | %01 |10 | Jo15| 14 | *0°'®] 0.07
R
- R-BRF1208 | 12 | 1338 | 16 |04 | 8 |x02 | 19 |2 | 201 |12 | $01g| 16 | *30'8| 0.07
R-BRF1510 | 15 | 1339 [ 21 [ #3453 [ 10 [*02 | 24 |3 | o1 [ 15 | §o1s] 21 | *392!| 0.08
S I o R-BRF2012 | 20 | 1031 | 26 | #1015 | 12 |02 [ 29 [3 | *01 |20 | Q001 |26 | *3%%"| 0.08
R-BRF2515 | 25 | %332 | 31 | #0:38 | 15 | +02 | 34 |3 | *01 |25 | Sop1 |31 | *39%5| 0.08
Remarks 1. Dimension of chamfer is 0.3 mm for 6mm or smaller bore and 0.5mm for 8 mm or larger bore.
— 2. The corner radius of flange is 0.2 mm or smaller.
M c 3. There may be issues with the operating clearance when used at 80°C or higher, so confirm with NTN.

%1 . mEO CHAFREEMMELITIE0.3mm, 8mmll _E(F0.5mm.
2. JSVIKAL BRIFO.2mmET,
3. 80°CLILETCHEADBAIE, BT EHICREN TRHBAN DD FITDTNTNICTEARLEEL,

Dimensions to be measured at 25°C / Unit: mm HAEAIEREE25T 841 mm

Type TW PanDName , Dlmens;m ~HE ’
Thrust Washer wE e P +0.06
R-TW0613 6.2 12.8 0.8

TWH: R-TW0715 7.2 14.8 0.8
25A KT R-TW0815 8.2 14.8 0.8
R-TW0920 9.2 19.8 0.8

R-TW1020 10.2 19.8 0.8

R-TW1225 12.2 24.7 0.8

, {} R-TW1530 15.3 29.7 08
R-TW1735 17.3 34.6 0.8

R-TW1835 18.3 34.6 0.8

R-TW2040 20.4 39.6 0.8

—— R-TW2245 22.4 445 0.8
i R-TW2550 25.4 49.5 0.8

P R-TW2855 28.4 54.4 0.8
R-TW3060 30.4 59.4 0.8

R-TW3260 32.4 59.4 0.8

R-TW3565 35.6 64.3 0.8

R-TW4070 40.6 69.3 0.8

R-TW4575 45.6 74.2 0.8

R-TW5080 50.8 79.2 0.8
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Standard Series of Engineering Plastics Sliding Bearings
EEBEIE T XD ESIRER

Slit L

Type MLE ate

MLE Bearing l

MLEH?

MLEXF7U VS

.05

20° %L« 0.75

Note) The chamfering dimensions for a bush, 10mm or less in outside diameter or 7mm or less in length, 35E) #E10mmELREZIFES7mmEL RO T w 2 2 OEEHElG

should be limited to those needed for deburring, regardless of dimensioning in the drawing. MREELD, NUBREREDENET>TVET,
Bore | Outside Part Name &%
diameter |diameter Length &= L (Tolerances#zi 54)
d D 4 5 6 7 8 10 12 15 20 25 30
3 5 MLEO0305
4 6 MLEO0404 MLE0406 MLEO0408
5] 7 MLE0504 | MLEO0505 MLE0506 MLEO0508
6 8 MLE0605 MLE0606 MLEO0607 MLE0608 | MLE0610
7 ) MLEO0705 MLEO0707 MLEO0710 MLEO0712
8 10 MLEO0805 MLE0806 MLEO0807 MLE0808 | MLE0810 MLE0812
9 11 MLEO0907 MLEO0910
10 12 MLE1006 MLE1007 MLE1008 | MLE1010 MLE1012 MLE1015 MLE1020
12 14 MLE1206 MLE1208 | MLE1210 MLE1212 MLE1215 MLE1220
13 15 MLE1308 | MLE1310 MLE1315
14 16 MLE1410 MLE1412 MLE1415 MLE1420
15 17 MLE1508 | MLE1510 MLE1512 MLE1515 MLE1520 MLE1525
16 18 MLE1610 MLE1612 MLE1615 MLE1620 MLE1625
17 19 MLE1715 MLE1720
18 20 MLE1810 MLE1812 MLE1815 MLE1820 MLE1825
19 22 MLE1910 MLE1915
20 23 MLE2010 MLE2012 MLE2015 MLE2020 MLE2025 MLE2030
22 25 MLE2210 MLE2212 MLE2215 MLE2220 MLE2225 MLE2230
24 27 MLE2410 MLE2415 MLE2425 MLE2430
25 28 MLE2510 MLE2512 MLE2515 MLE2520 MLE2525 MLE2530
26 30 MLE2630
28 32 MLE2810 MLE2812 MLE2820 MLE2825 MLE2830
30 34 MLE3010 MLE3012 MLE3015 MLE3020 MLE3025 MLE3030
31 35 MLE3115
32 36 MLE3220 MLE3225 MLE3230
35 39 MLE3512 MLE3515 MLE3520 MLE3525 MLE3530
38 42 MLE3820 MLE3825
40 44 MLE4012 MLE4015 MLE4020 MLE4025 MLE4030
45 50 MLE4520 MLE4525 MLE4530
50 55 MLE5012 MLE5015 MLE5020 MLE5025 MLE5030
55 60 MLE5525 MLE5530
60 65 MLE6020 MLE6030
65 70 MLE6515 MLE6530
70 75 MLE7015 MLE7020 MLE7030
75 80 MLE7520 MLE7530
80 85 MLE8015 MLE8020 MLE8030
85 90 MLE8530
90 95 MLE9020
95 100 MLE9530
100 105 MLE10030
105 110
110 115 MLE11020 MLE11030
120 125
130 135 MLE13020
140 145
150 155
160 165




Standard Series of Engineering Plastics Sliding Bearings
FEEEIE T XD SRER

WVindication of Part Name =z&oxrsE

R-MLEOOOO

L Length f&<&

Bore diameter A&

Model code F#i=s

Dimensions to be measured at 25°C / Unit: mm EAIEEE25C A mm

Part Name &% Wall Recomrnended Fit Mougg%%%_liairance

Length &= L (Tolerances=: 2,) thickness ERVE (W“e"’“%%Z‘Siﬂi"m'ﬁjemarbme)

T Shaft | Housing H7 | (st smmiom)

35 40 50 60 70 80 90 95 100 WE T # N\DYYT H7| Min. g | Max. gx
0% 5 9012 | 0.025 0.097

4 00 6 *592 | 0.025 0.099

5 =5 7 31 | 0.025 0.102

6 e 8 9 | 0.025 0.102

7 200 g9 10015 0025 0.105

8 2% | 10 T5O'" | 0.025 0.105

9 9% | 11 5O | 0.025 0.105
1.0 Sops | 10 3925 | 42 *0018 | 0025 0.111
12 20985 | 14t | 0.025 0.111
13 2595 | 15 *99® | 0.025 0.111
14 9% | 16 T3 | 0.025 0.111
15 2595 | 17 *9® | 0.025 0.111
16 20925 | 18 *39® | 0.025 0.111
17 20928 | 49 *002' | 0.025 0.111

18 9% | 20 %' | o0.025 0.114

19 9% | 22 T3 | 0.025 0.114

20 99 | 23 *0%1 | 0025 0.127

15 900 | 22 5% | 25 *992 | (oo5 0.127

24 095 | o7 10021 | ggog 0.127

MLE2535 | MLE2540 25 09 | 28 *3%' | 0025 0.127
26 5% | 30 9% | o0.025 0.127

28 902 | 32 '3 | o0.025 0.127
MLE3035 | MLE3040 30 90 | 84 f5%%° | o0.025 0.131
MLE3140 20 o 31 9% | 35 0% | o0.025 0.131
MLE3235 | MLE3240 | MLE3250 : 32 0% | 36 0% | o0.025 0.131
MLE3535 | MLE3540 | MLE3550 35 985 | 39 0% | o0.025 0.131
MLE3840 38 290% | 42 t3%% | 0.025 0.135

MLE4035 | MLE4040 | MLE4050 40 20925 | 44 9% | o0.025 0.135
MLE4535 | MLE4540 | MLE4550 45 5% | 50 *9%° | 0.025 0.135
MLE5035 | MLE5040 | MLE5050 | MLE5060 MLE5080 0 50 00 | 55 0% | o0.025 0.155
MLE5535 | MLE5540 MLE5560 28 oo [T T moms g too0 | g oop 0.160
MLE6035 | MLE6040 | MLE6050 | MLE6060 | MLE6070 60 “ooe | 65 T0%° | 0.025 0.165
MLE6540 | MLE6550 | MLE6560 | MLE6570 65 fose | 70 9% | o0.025 0.165

MLE7035 | MLE7040 | MLE7050 | MLE7060 MLE7080 70 fo%e | 75 9% | o0.025 0.185
MLE7535 | MLE7540 | MLE7550 | MLE7560 MLE7580 75 1o | 80 *9°° | o0.025 0.185
MLES040 | MLE8050 | MLE8060 MLES8080 80 190 | 85 9% | o0.025 0.185

MLE8540 | MLE8550 | MLE8560 MLE8580 85 9" | 90 0% | o0.025 0.190

MLE9035 | MLE9040 | MLE9050 | MLE9060 MLE9090 90 0% | 95 Y% | o0.025 0.195
MLE9540 95 0% 100 "% | o0.025 0.195
MLE10035 | MLE10040 | MLE10050 MLE10070 MLE10095 247000 | 100 T3 105 9% | 0.025 0.195
MLE10550 MLE10595 105 9% [ 110 0% | o0.025 0.195

MLE11035 | MLE11040 | MLE11050 | MLE11060 | MLE11070 MLE11095 110 F9%° | 115 T5%° | 0.025 0.195
MLE12040 | MLE12050 | MLE12060 | MLE12070 MLE12095 120 9% | 125 *3%° | 0025 0.195
MLE13050 MLE13080 130 *99% | 135 *93%° | 0025 0.200

MLE14050 MLE14070 | MLE14080 MLE140100 140 003 | 145 *00% | 0025 0.205

MLE15040 | MLE15050 MLE15080 MLE150100 150 1005 | 455 000 | 0025 0.205
MLE16050 MLE16080 MLE160100 160 1005 | 165 0O | 0.025 0.205
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Standard Series of Engineering Plastics Sliding Bearings

FBERRE T XD EZR%Em

Bore |Outside | Collar Part Name 2%
Type MLEF diameter|diameter| diameter Length &= L (Tolerances #&# 3,)
MLE Bearing D D
with Flange d 1 2 4 5 6 7 8 10
) 5 7 | 10 |MLEF0504 | MLEF0505
MLEF#2 6 8 | 12 MLEF0605 | MLEF0606 | MLEF0607 | MLEF0608 | MLEF0610
TS VIRFEMLERT UV <8
P 7 9 | 13
A minute crack is acceptable. L g & 8 10 15 MLEF0806 MLEF0808 | MLEF0810
DIDBENIE] Less than R, = 10 | 12 | 18 MLEF1006 MLEF1008 | MLEF1010
/ FS.SBCR g 12 | 14 | 20 MLEF1206 MLEF1208 | MLEF1210
o3 30° 05 | 14 | 16 | 22 MLEF1410
al -—r-- S | — 3 15 | 17 | 23 MLEF1510
20" 16 | 18 | 24 MLEF1610
N R :Ni?ge 1) 18 | 20 26 MLEF1810
075 20 | 23 | 31 MLEF2010
_ "~ 22 | 25 | 33 MLEF2210
Wall thickness 7%
mEn 24 | 27 | 35
Note 1) The dimension R shown in the above drawing is less than 0.75 when 25 | 28 36 MLEF2510
the wall thickness T1 = 1.0, but less than 1.0 when the wall thickness 26 30 38
T2 is larger than 1.5.
2) The chamfering dimensions for a bushing, 10mm or less in outside 28 | 32 40
diameter or 7mm or less in length, should be limited to those needed 30 34 42
for deburring, regardless of dimensioning in the drawing. ] 7
E1) FRORTARRET =1 0DSA0 75T ABT=1 5L EDBAT OUFTT. 81 13 | 4
2) SE10mMMUTEFES7mmTOT v Y 1 OEWTAF, BRSBL, )t 32 | 36 | 46
BOREOERATHE>TNET. 35 | 39 | 49
WV Indication of Part Name Z&nxrA% 38 | 42 | 52
R-MLEFOOQO o=
L s
Length &<tk 50 | 55 | 65
Bore diameter w4 55 | 60 | 70
Model code =S 60 | 65 | 75
Type MLEW Bore diameter |Outside diameter| Wall thickness
Part Name P 51 i
MLE Thrust Washer P
A d D T
MLEWR MLEWO06 8 3% 16 05 15 068
MLEZSZ hTw¥+ +0.25 0 -0.03
MLEWO08 10 0 18 -0.25 1.5 -0.08
+0.25 0 -0.03
Eigli fgg;ﬁlg:]ock T Bush MLEW10 1279 24 5.5 1.5 .0.08
; Twi 0.25 0 -0.03
VoI o _R v MLEW12 1479 26 .0.25 1.5 .0.08
| - MLEW14 16 "3 &0 G 143 e
298 2 -0.
-t g8 0 MLEW16 18 *3:2° SER Pe 15 B
o SN =
| MLEW18 20 *9:2° 23 B (5
MLEW20 PONCES 508 o 15703
Recess ™ +0.25 0 -0.03
<E# MLEW MLEW22 24 7y 42 o5 1.5 008
MLEW24 26 *3-%° 44 3 5 15793
MLEW25 28 *32° 48 3 o5 157938
WV Indication of Part Name R&n=rrA: MLEWS30 SEh 54 9 s 145
+0.25 0 -0.03
R-MLEWOO Sushing bore di MLEW35 38 '3 62 0.25 1.5 308
— 71 1 Bushing bore diameter +0.25 0 -0.03
S MLEWA40 4219 66 .0.25 1.5 0,08
Vodel code. e MLEW45 48 *3-2° T o 20 e
odelicode Eaias MLEWS50 52 1025 78 S5 200 o




Standard Series of Engineering Plastics Sliding Bearings
RBEEE T N D ESZIRER

Dimensions to be measured at 25°C / Unit: mm TERIEEEZE25T /841 mm

Part Name 2% Wall thickness Recommended Fit Mounted Clearance
- = HEENTE B gER

Length &= L (Tolerances #=x 3,) wE , it

12 15 o0 o5 30 20 50 o ™ . Shaft Hoegng H7 (7R 03 TRIHE)

# I\DIVT H7 | Min. s | Max. &x

5 T9%5| 7 *50® | 0.025 | 0.102

6 00| 8 *5O"™ | 0025 | 0.102

MLEF0712 7 2555 | 9 *§o™ | 0.025 | 0.105
MLEF0812 8 Z9%5| 10 *30% | 0.025 | 0.105
MLEF1012 |MLEF1015 0 o | 10 Z5%5| 12 *30® | 0.025 | 0.108
MLEF1212 |MLEF1215 | MLEF1220 1000 10702 0 00 |4 Fo0® | 0025 | 0.111
MLEF1412 |MLEF1415 | MLEF1420 14 2595 16 T30 | 0.025 | 0.111
MLEF1512 |MLEF1515 MLEF1520 |MLEF1525 15 Z9%5 | q7 *30® | 0.025 | 0.111
MLEF1612 |MLEF1615 [MLEF1620 | MLEF1625 16 Z5%5| 18 *30%® | 0.025 | 0.111
MLEF1812 |MLEF1815 |MLEF1820 |MLEF1825 18 9% | 20 T3 | 0.025 | 0.114
MLEF2012 |MLEF2015 |MLEF2020 | MLEF2025 | MLEF2030 20 9% | 23 *g%' | 0025 | 0.127
MLEF2212 |MLEF2215 |MLEF2220 |MLEF2225 o o | 22 95| 25 %' | 0025 | 0.127
MLEF2430 1:5-00%0) 15 -0z 75 Tooms T 57 #0021 | 0025 | 0427

MLEF2512 |MLEF2515 |MLEF2520 |MLEF2525 |MLEF2530 25 9% | 28 *0%' | 0025 | 0.127
MLEF2615 | MLEF2620 26 90| 30 9% | 0.025 | 0.127
MLEF2830 28 9% | 32 *00% | 0025 | 0.131
MLEF3012 |MLEF3015 |MLEF3020 |MLEF3025 | MLEF3030 |MLEF3040 30 90| 34 T3 | 0.025 | 0.131
MLEF3125 0 o | 31 30| 85 9% | 0025 | 0.135

MLEF3230 20-0um0| 20 02 [Ty —00as I 35 4005 | 0025 | 0135

MLEF3512 MLEF3520 | MLEF3525 | MLEF3530 | MLEF3540 |MLEF3550 35 90| 39 3% | 0025 | 0.135
MLEF3840 38 90| 42 3% | 0025 | 0.135

MLEF4012 MLEF4020 MLEF4030 | MLEF4040 |MLEF4050 40 90| 44 T3 | 0025 | 0.135
MLEF4525 MLEF4540 |MLEF4550 45 3021 50 T3%%* | 0025 | 0.155

MLEF5020 MLEF5030 | MLEF5040 MLEF5060 0 o | 50 ook | 55 6™° | 0.025 | 0.160

MLEF5560 | - > °%°| 2% —03 [T55 —ooms | g +0%0 | 0025 | 0.165

MLEF6030 | MLEF6040 MLEF6060 60 905 | 65 T0%° | 0.025 | 0.165

Dimensions to be measured at 25°C / Unit: mm
EAERE25T, 8l mm

Knock pin Position of a Depth of the

hole diameter knock pin housing recess
P.C.D

AN JwoEUMIE P.CD | \DYYIL EHDRE
1.100~1.300 12 +0.12 0.95~1.20
1.100~1.300 14 +0.12 0.95~1.20
1.625~1.875 18 +0.12 0.95~1.20
2.125~2.375 20 +0.12 0.95~1.20
2.125~2.375 23 +0.12 0.95~1.20
2.125~2.375 25 +0.12 0.95~1.20
3.1256~3.375 28 +0.12 0.95~1.20
3.126~3.375 30 +0.12 0.95~1.20
3.126~3.375 33 +0.12 0.95~1.20
3.126~3.375 35 +0.12 0.95~1.20
4.125~4.375 38 +0.12 0.95~1.20
4.125~4.375 43 £0.12 0.95~1.20
4.125~4.375 50 +0.12 0.95~1.20
4.125~4.375 54 +0.12 0.95~1.20
4.125~4.375 61 £0.12 1.45~1.70
4.125~4.375 65 +£0.12 1.45~1.70




Standard Series of Engineering Plastics Sliding Bearings
EEBEIE T XD ESIRER

Type ML R
M Liner Bearing
MLAZ . d D
MSAF—~F7UE ¢
307\
30y
c
diaBrgre?er (?:rt:geer Part Name &

P | Length &= L (Tolerances#=z 3as)

d D 4 5 6 7 8 10 12 15 20

3 |5 MLO0304 MLO0305 ML0306

4 | 6 ML0404 ML0406 ML0408

5 | 7 ML0504 ML0505 ML0506 MLO0508

6 | 8 ML0605 ML0606 MLO0607 ML0608 MLO0610

719 ML0705 MLO0707 MLO0710 MLO0712

8 | 10 ML0806 ML0808 MLO0810 MLO0812

9 | 11 ML0910

10 | 12 ML1006 ML1007 ML1008 ML1010 ML1012 ML1015 ML1020
12 | 14 ML1206 ML1207 ML1208 ML1210 ML1212 ML1215 ML1220
13 | 15 ML1315

14 | 16 ML1410 ML1412 ML1415 ML1420
15 | 17 ML1510 ML1512 ML1515 ML1520
16 | 18 ML1610 ML1612 ML1615 ML1620
17 | 19 ML1715

18 | 20 ML1810 ML1812 ML1815 ML1820
19 | 22 ML1915

20 | 23 ML2010 ML2012 ML2015 ML2020
22 | 25 ML2210 ML2212 ML2215 ML2220
24 | 27 ML2415 ML2420
25 | 28 ML2510 ML2512 ML2515 ML2520
26 | 30 ML2620
28 | 32 ML2812 ML2815 ML2820
30 | 34 ML3012 ML3015 ML3020
31 | 35

32 | 36 ML3220
35 | 39 ML3512 ML3520
38 | 42 ML3820
40 | 44 ML4012 ML4020
45 | 50 ML4520
50 | 55 ML5010 ML5020
55 | 60

60 | 65

65 | 70

70 | 75




Standard Series of Engineering Plastics Sliding Bearings
FEEEIE T XD SRER

WVindication of Part Name

R-ML OOOO

mADRNITE

J S— Length &<

Bore diameter A&

Model code #xlis

Dimensions to be measured at 25°C / Unit: mm <BERIERE25T. /81 mm

Part Name =% Dim\e}psion RecoTErg%r;ged Fit Moug;%dugie&gance
Length &« L (Tolerancess#az Jas) e e o et

Shaft h7 Housing H7 | (H7@BRER\DY Y IEATITE)

25 30 40 50 60 c # h7 N\DYVT H7 Min. Max. sk
0.3 2} Mo 5 3012 0.025 0.075
0.5 RO 6 3012 0.025 0.085
0.5 5 e 7 gl 0.025 0.095
0.5 6 3012 g *301° 0.025 0.095
0.5 7 B g *3015 0.025 0.100
0.5 I TP [ 0.025 0.100
0.5 ® B | YR 0.025 0.100
0.5 10 Sme | 2 0.025 0.100
0.5 12 Sone | e 0.025 0.115
0.5 1880w | 185 0.025 0.115
0.5 14 8015 | 1675018 0.025 0.115
ML1525 0.5 1580w | 75 0.025 0.115
ML1625 0.5 16 Jg1s | 1873018 0.025 0.115
0.5 17 301 | 1973021 0.025 0.115
ML1825 0.5 18 Jo1s | 2073021 0.025 0.115
0.7 ERr 2 TR 0.025 0.130
ML2025 | ML2030 07 | 2080 | 23%30%% 0.025 0.130
ML2225 07 | 22930 | 25*3%2 0.025 0.130
ML2425 | ML2430 07 | 2480 | 27730 0.025 0.130
ML2525 | ML2530 07 | 25305 | 28302 0.025 0.130
ML2625 | ML2630 09 | 2630 | 30730 0.025 0.130
ML2830 0.9 20 e | ERTHYE 0.025 0.135
ML3025 | ML3030 | ML3040 0.9 | 30930 | 3473028 0.025 0.135
ML3125 ML3140 0.9 31 So05 | 35790 0.035 0.165
ML3225 | ML3230 | ML3240 09 | 32305 | 36759%° 0.035 0.165
ML3525 | ML3530 | ML3540 | ML3550 0.9 35 Qo5 | 39100 0.035 0.165
ML3840 0.9 38 Qo5 | 42%00% 0.035 0.165
ML4025 | ML4030 | ML4040 | ML4050 09 | 40305 | 447309%° 0.035 0.165
ML4525 | ML4530 | ML4540 | ML4550 1.1 45 8005 | 50%90% 0.035 0.165
ML5025 | ML5030 | ML5040 | ML5050 | ML5060 1.1 50 Soo5 | 55%90% 0.035 0.165
ML5530 | ML5540 ML5560 1.1 55 9030 | 60 %90 0.045 0.195
ML6030 | ML6040 ML6060 1.1 60 Soz0 | 65%90%° 0.045 0.195
ML6530 | ML6540 ML6560 1.1 65 90z0 | 70*90%° 0.045 0.195
ML7040 ML7060 1.1 7 Seen | 7D 0.045 0.195
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Standard Series of Engineering Plastics Sliding Bearings
RBEIET XD WMZREEm

Miniature
Plastics Sliding
Screws

FFaATEEEITRDRU

WVindication of Part Name

R-MSS 04 01 Y

EBRDRNITE

“T Nut material code
Y: BEAREE AS 5000 7w hM#E5ES Y @ NX77UJ—AS 5000

Screw shank, nominal lead (mm) AU, FO'U—R, mm

Screw shank, nominal diameter (mm) faU#, FUAE, mm

—— Miniature plastics sliding screws ==7Fa7#Eg XD

3
4-x
B
L T
Dimensions to be measured at 25°C / Unit: mm <HEBIEEE25C. 81 mm
Screw shank Plastic nut )
R BijEr > b Standard
ParE%Name Nominal | Nominal | Qutside | Overall | Flange Mounting holes Eft(37% Width No. of shank
dl%rg%ter (I;:Si . dla;l]gtef length | 75V Hole | Number of | &ross flat | threads :&22&;
- = z & P.C.D |diameterX| holes Rl x M -
d D 82 IL A | B TR X T T
R-MSS0401Y 4 ! 10 115 | 23 15 2.9 15 ! 200
R-MSS0402Y 2 : : 2
R-MSS0601Y 1 55 1
R-MSS0602Y 6 2 12 145 | 26| 18 17
R-MSS0609Y 9 :
R-MSS0618Y 18 4 Ly
R-MSS0801Y 1 L 1
R-MSS0802Y 8 2 14 18 29 | 4 21 4 18
R-MSS0812Y 12 4
R-MSS0824Y 24 6 400
R-MSS1002Y 2 1 300
R-MSS1015Y 10 15 16 22 33 24 21 4
R-MSS1030Y 30 6 2
R-MSS1202Y 2 5 4.5 1 300
R-MSS1218Y 12 18 18 25 35 26 22
R-MSS1236Y 36 9 <0

(D The ends of standard screw shanks are not machined. Machining can be requested.
@ QUEMOEHIFNTEL HDEETT . BH, BmNIOCERICEBIHA LFITDTTERLIIES L,




Standard Series of Engineering Plastics Sliding Bearings
REEIET XD WZIRER

Engineering Plastics Materials Standard Series
BEREREERY U —X

NTN Products are widely used in many areas, such as the machinery, electric, and chemical
industries.Among the materials of NTN Engineering Plastics, the most popular series of fluoroplastics based
materials (BEAREE FL3000, FL3030, FL3700, FL3307 etc ) and ultra-high-molecular-weight polyethylene
(BEAREE UH3000 etc ) are prepared in sheets, rods or pipes for your own fabrication.1

NTNEmRIIER, B, BF, (EFTHR, TOMFERSH CSHAVEVOWTVET,
IVIZTUVITSAF Y IRBEORERNE S oFHlE (X77U—FL3000, NX77U—FL3030, X7”7U—FL3700, X7U
—FL3307%) B FERUIFUVERE (X7ZU—UH3000%) OY— b, Ov R4, N4 THZEBRBIFLET.

Sheet materials
> — bt

Rod materials
Ow Rt

Pipe materials
J\A T
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Standard Series of Engineering Plastics Sliding Bearings
RBEIET XD WMZREEm

I Sheet Materials v — it

Sheet material is skived (turned) from a large billet made by compression molding. Surface treatment (etching) is required to
make the sheet bondable. In the case of using the sheet to bond with adhesives, the material should be treated through the
preparation process for bonding (TOS). BEAREE UH3954 cannot be etched. One side of BEAREE FL3307 sheet is pre-etched
for bonding unless otherwise requested.

[ERERE TR LI KRB E L Y M RIE X DA T (WHINNT) (CKDRELIZBDTY . HELU THVSIBAFEETREINE (TOS) ZTOMED
DHDFRT, U7 U—UHI954FHE R LAURF TEF B e N7 U—FL3B07 (I EBE TR LAUENRAET T,

Sheet material dimension table > — ~gisiEzx

Dimension % Material #1#}

Tisass (1) [ Wi (1) [ Wgeioes] SEAGES | CEASES| SEAREE | eEARES | GEAREE oA [oeier
Ed (1) mm & (W) mm BRRARS * (L) m | A7U—FL3000 | A7U—FL3020 | A7U—FL3030 | N7U—FL3040 | N7U—FL3307 | X7U—FL3700 |X7U—-UH3954
0.21£0.02 @)
0.3+0.03 O O O @) @) @) O
0.47%0.04 O O O @) @) @) O
0.5%0.05 10 @) ©) ©) @) @) ©) ©)
0.6+0.06 " ©) ©) ©) O @) O

L A +

MCzc=-0-0C | (FSPE?EAOREE O S O O O O L]

1 =+0.1 FL3020 O O O O O @) O

1.2+0.1 500 *§°) @) ) @) O O O

1.520.1 Gl 5 O O O ©) O O

2 +0.2 FL3020(% O O O O O O

25402 500 *§) o) o) @) O O O

3 +03 ©) @) ©) O ©) O

4 +0.3 1 @) ©) ©) O ©) O

5 +0.4 ©) ©) ©) O ©) O

6 +0.5 O @) O @) @) ©)
Marked (O) is available; however, these materials are made to order. OEINEIGHHI T . *Length code for 1 mis M1.
Please contact NTN if these materials are drawn as there is a ROMI@E U CTHEADEFTHERSEEV. *BESIMICHTIESTESIEMITY,

possibility of cracking with certain drawing ratios.

e 7 -

|
— L

Sheet materials ~— 7

Use the following designation of part number when making an order. * &EXOBRIF FELREICTTERI TV,

R-T XXM [ T0

| [ Suffix (TO for pre-etched on one side, no mark for without etching) #81EES  (EEREELILEETO, MERLE, £5EL)

Material code ##iicS
No mark : BEAREE FL3000 W :BEAREE FL3700 57U AX?”U—FL3000 W :~7”U—FL3700

B: BEAREE FL3020 F12:BEAREE FL3307 B:AP”U—FL3020 F12:~7U—FL3307
J : BEAREE FL3030 Q : BEAREE UH3954 J i RPU—FL3030 Q:~7U—UH3954
D : BEAREE FL3040 D : A7U—FL3040

Length code: 1 m (Unit length is 1 m) &&55  (1mifi)
Width code: 300 mm (500 mm for BEAREE FL3020) i85 300 (\77U—FL302003500)

Thickness code: Thickness in mm E&is (BE&%)
Shape code for sheet F#:25 (—h)

(Example) R-T0.3 x300 xM2T0 BEAREE FL3000 sheet with 0.3mm in thickness, 300mm in width, 2m in length and pre-etched on one side.
(#1) R-TO.3X300XM2TO  EH0.3mm, #@300mm, KR&E2m THERETTA AR LR —FL3000# TY,
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Standard Series of Engineering Plastics Sliding Bearings
REEIET XD WZIRER

I Rod Materials O R#t

This material is formed by ram extrusion as a round bar.
This material is made by ram extrusion to size. This material can be machined to the required profile by turning or milling.

LB UICKDAERICHE LRI TY,
TEEINNT, 754 AMITHFICKD CHEDHIRICMITEEXT,

Rod material dimension table 0Ov R#tgisriEzx

Dimension <% Material #1#

Outside diameter Length (L) BEAREE BEAREE BEAREE BEAREE
(¢D) 9 FL3000 FL3030 FL3700 UH3000
SE (p0) mm | E& () m | AFY—FL3000 | NFU—FL3030 | X7 YU—FL3700 |X7Y—UH3000

8
9
11
12
13
15
17
19
20
21
23
28
29
33
37

Marked (O is available; however these materials are made by order.

The machining allowance should be deducted from the above shown dimensions.
Material dimensions exclude the turning surplus.

OEIDNERMEI T T o FMTAICIFLIEIN T UADMIWNTE D FE B A,

©)

1%

O|O

*Length code for 1 mis M1.
*RETMICHITDRIELSIFIMITT,

O
O|0| |0|O| |O|0|O|0|00|0|0|0
O

O|O|O|0|0|0|I0|0|0|0| [O|0|0|O

T <
Z
Rod materials Ov Ktf
Use the following designation of part number when making an order. % ZFEXOB(E FRERECTTIHR I,
Material code ##iz=
No mark : BEAREE FL3000 5L APU—FL3000
J: BEAREE FL3030 J 1 R¥U—FL3030
W: BEAREE FL3700 W : X7U—FL3700
HA : BEAREE UH3000 HA : X771—UH3000

Length code: 1 m (Available 1 m only) £&5&5 M1 (£T1m)

0.D. Code: O.D. dimension in mm #&i5 (GHETE)

Shape code for rod ##35 (O K)

(Example) R-R13xM1W BEAREE FL3700 rod material, 13mm in O.D. and 1m in length.
) R-R13xMIW ZE13mm, KRE1mDN7” 1) —FL370044CT9,



Standard Series of Engineering Plastics Sliding Bearings
RBEIET XD WMZREEm

IPipe Materials )\ 744

This pipe material is made by ram extrusion to a cylinder. This material can be machined to the required profile by turning or milling.

LB UICKDAERICHE LR T,
TEEINNT, 754 AMITFICKD CHREDHIRICMITEET,

Pipe material dimension table /(- Titlsia%

Dimension <% Material ##4
Bore diameter | Outside diameter| Length (L) | BEAREE | BEAREE | BEAREE | BEAREE l
($a) (D) FL3000 | FL3030 | FL3700 | UH3000 J——
WE (¢d) mm | A& () mm| & (L) m |APU—FL3000|~7U—FL3030|~71—FL3700{~7J—UH3000 1 < a
7 22 o) ]
9 19 @) O |
12 20 @) O L
13 21 O
13 28 O O
14 23 O O O
14 25 O O
15 20 O
15 23 O
15 83 O
16 26 O
16 28 1* @)
16 30 O
17 26 O
18 26 O @) :
19 33 O O O Pipe materials /-1 7#1
21 38 O O
21 42 o)
21 45 O
22 31 O
22 32 O O
27 42 O @)
28 37 O O
32 41 O ,
34 44 @) @) :gggtri gg;gg&?a%%w 7.

Marked (O) is available; however these materials are made by order.
The machining allowance should be deducted from the above shown dimensions.
Material dimensions exclude the turning surplus.

OHDBRAEI TS s R TAICEFEIHIMNI LSOV TE D F A,

Use the following designation of part number when making an order. #* Z5FXOBE FRREICTTIHRIEE L,
R-ULIXLIXM1L]

-|- Material code ##izS
No mark : BEAREE FL3000  &£57%L : N?U—FL3000
J: BEAREE FL3030 J :A~?U—FL3030
W :BEAREE FL3700 W :~?”U—FL3700
HA : BEAREE UH3000 HA : "7U—UH3000

Length code: 1 m (Available 1 m only) £&&5%5 M1 (2T1m)

O.D. Code: O.D. dimension in mm #&EiEs GHETE)

B.D. Code: B.D. dimension in mm W&ZS (WETE)

Shape code for pipe F#z:ES (/81 2)

(Example) R-U13x23xM1J BEAREE FL3030 pipe material, 13mm in B.D., 23mm O.D. and 1m in length.
i) R-U13x23xM1J HIfE13mm, 7HE23mm, RE1mD77 1) —FL3030% T7
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Material Grades of Engineering Plastics
R e L

Base Resins and Characteristics of BEAREE

BEBIEEMNON—L IV ERR
NTN prepares for resin materials to various specifications, conditions and uses. Table 2 shows the base resin and the features
of various types raise of BEAREE materials.
NTN(F, TEIFEEFRECARICEDBIEEMHEZERLTCOE T, EBENTU—MROR-—IAVI Y ER/RER2ITRLE T,

Table 2 Base Resins and Characteristics of Major Grades &2 <7 U—#HOR—ALI YV EEE [ ]: Molding method : mif755%
Grade Base Resin Characteristics
JL—R % BE
BEAREE PI has excellent heat resistance and mechanical strength. This material has special fillers to improve the
properties of polyimide, which is known as the highest heat-resistant plastic. Thermosetting and thermoplastic types are
available, and selected by the application.
. The high water absorption of this type should be taken into consideration in product design.
BEAREE PI RO'Y'”]'(!E (Injection molding)
~N7U—PI USSR
REROMEEIE CTH DN A = RICRAFERZINA, FEZE LS e cd, BNamzilt, BEREZEELET.
2BE(E, BROEES A THSHDARICIHUEVDITET, RKMENENC EITERURBFRFZTVET.
[BHATE]
BEAREE PK is based on polyetheretherketone, which has excellent properties close to polyimide in heat, chemical,
shock and fatigue resistance, and self lubrication.Therefore, the characteristics of this material is similar to BEAREE PI
and Al, however water absorption is less. It should be noted at product design that the shrinkage factor at molding is high.
,B\EISR'EDE PK iﬂéeihf}fgfﬂjﬁfﬂg (Injection molding and extrusion)
g B ARUAS RICEMVEU-EES, TSRS, WEHRY, TN, SCEERIEET ZHRUI—FLI—FILr baR—2&E U
MEITCTT, NPZU—PISEVFEZEEFIH, WKENNSVRRZRA CVET . BEIEENAREVC EICFR UREREZITVE T,
(BT, BHRE]
The base resin of BEAREE FL is a Fluoro plastic with excellent characteristics such as low friction, non-stick quality,
. heat, chemicals, and weather. Special additives are used in BEAREE FL to ensure the best performance in sliding
Fluoro Plastics applications.
/B\EIAJREE FL | (Tetrafluoroethylene) [ Compression molding, extrusion, and coating ]
’ 'KEjf‘éT?E 20 RPU—FLOR—RAL IV T B8 >, R, JEt, Mok, MERE, (O CENHETT,
IBAEAEEAL NPU—FLIF, COBNEEZRDSOREEZEICECDRRICE S ERERZMA MBI THD . MERMDHELE U,
[EfERfE, B, J—7 1> J]
. The performance of BEAREE FE is slightly lower than that of BEAREE FL, but it has better productivity. It is excellent
Fluoro Plastics for low friction and is suitable for an antistick coating material.
BEAREE FE (;)therﬁtg’;getraﬂuoroethylene) [ Injection molding, extrusion, and coating ]
NPU—FE | T sy | NPU—FERE, APU—FLIEK SNBHEEFETLFTN, MEMCENET. F-ERE, IEI—F 2 IHELTHENT
(AES-
[FiEmE, 3—7 121
BEAREE ER is based on an elastomer. This“Sliding Rubber’is a fluoro plastic with elasticity and is superior in elasticity,
et Elsaﬁqueg{ bber” non stick quality, low friction and resistance to heat, wear and creep.
royen (Ia'x'l[‘g_” er’) RPU—ERETSRA hY—ER—RE UHBTT. [TRBIA] [§, BEEETER-ZHMIERUY SHHMTT, Wi, I,
/ (F~BL) REEIR, MR, JPElE, Mo U—THICENET,
bR %A
BEAREE AS is widely applicable because its base resin of polyphenylenesulfide has excellent heat and wear resistance,
mechanical properties and moldability. Also, this material is suited for cost effective mass production.
BEAREE AS| Polyphenylensulfide [ Injection molding ]
NT7U—AS RUTIZUVYLIZAR | mane SR, SHABE, RFPMICT SNERU I TS HILT 74 RER—2E UHEIT, BORMEICEASNET.,
BEM, JANT 73— VXICENMETT,
Eifela%iA
This material is based on polyoxymethylene that is superior in fatigue, creep and wear resistance and dimensional stability;
Polyoxymethylene however, because of the high levels of oxygen in the molecular structure, fire retardance is difficult. Like BEAREE NY,
P )II Y tal b this material is much more economical than “super "engineering plastic based materials.
BFAREE DM %S;}li?fxa;zw [ Injection molding ]
A=l RUPEI—I) THRESHE, fil0 U — T, BN, TAREMCENRULFY XFLYER—RE LHRTT, HFHCBRES<BATIS
TCOEREDNSERETT , NP U—NYEFIRRA—/\—TY TS5EN—RE UTeHBHT SNEREICENTVE T,
[BHHATE]
This material is based on polyamide, one of the most popular general purpose engineering plastics, and is superior
in shock and wear resistance. The heat resistance of this material is lower than “super ” engineering plastics,
BEAREE NY | Polyamide howevgr, itis mgch more economical. It should be noted at product design that the shrinkage factor at molding is high.
RFU—NY RUP= R [ Injection molding ]
KRRWEAALY TS THHRU P S RER—EUMBITY . MBI, MEFEMECENETT, R—/\—ITYTS#IC SNz
[FETUFRITHRBFMEICENTVE T, RAMEABVC EITTFRURRRETZTVET .
Eifelz%iA
This material has lower performance than the“super "engineering plastics; however, this material takes advantage of the
excellent properties of polyethylene, such as low friction, high resistance to wear, chemicals, and shocks, non-stick quality,
and good electrical properties. The shrinkage factor during molding and coefficient of thermal expansion are high,
BEAREE UH | Polyethylene and the material is difficult to bond.
~N7U—UH RUIFLY [ Injection molding, extrusion, and compression molding ]

A—=\=TVTS5EN=RE LRI SNMEMEH O X THIRY TF UV DOEBNIRER - MR, JEiatt, MRRE, mEse,
BIFFTZED UM T . MIRIER, ARRRHONRELS, BHEHOMEITT.
[SIHRETE, MR, EfapT]

EProducts using materials such as BEAREE Pl are considered strategic products as defined by the "Foreign Exchange and Trade Control Law" in certain applications
and shapes. When exporting a product that comes under the regulation, an export license by the Japanese government is requested. Contact us for details.

HMThe BEAREE materials adapt to European ELV and RoHS order.

BX7U—PIZEEET BRI, BEDRR, RROBECE MEABRUNRESE] FICEDEHGHRHICZIELE T NINGRAHLF, AERBRONBESEFCLIDRFINTLIRE
CHEAICOWTIE, ABICER U THEE VBV EREASHEULTEDET, ANYOJICRHINTVDRRBOZIEHECOVTE, BHEEROF THHLEE L),

BT U—#ERNDELV R UROHSIERICES LTWLE T,
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Material Grades of Engineering Plastics
R EEr

Various Grades and their Characteristics
BB U— RORBE S R ERNISILE

Table 3 Materials for machining (ram extrusion and compression molding)

3 WA TAME (R, BHmE)

Grade
JL—R

Base Resin
R—R LI

Characteristics
"R

Application

A&

- Less dpformation under <_:o_mpression Iogd_ - Sliding bearings IO
B‘E’IAJRIEII_ES'C:)IC-JSOOO PTFE . ;‘;gig—fz; :;rjgllj)\v%; I/r:ctlon characteristics VG Seae JULTI—
RFY= * BSIEEEICeS SESIZDY) - Piston rings CERARYUVY
B, BRRMCEND iSion ing EAbDT
- Low friction under high pressure
BEAREE FL3020 PTFE - Superior weather resistance - Sliding supports - NDIK
A7 U—FL3020 - BEE N COEEFHHNEL - Expansion TIOR3V
- THEMEICEND
- Does not abrade soft mating material &R . e QLA
BEAREE FL3030 - Stable coefficient of friction . Elrligltrognbpﬁztrg;gs . ;;;;;EX
~7U—FL3030 IS - REOBFHOEBLICL - Piston rings PR U
- BERFHDLEELTVD
- Superior underwater wear resistance
BEAREE FL3040 - Does not abrade soft mating material - Tapes S F—7
~7—FL3040 PTFE - KECOMEFEIDEND - Washers Dy
- REDOBEFMAEEZ LT
BEAREE FL3060 PTFE - Superior creep resistance - M liner dedicated - "7 U—MLA
~7U—FL3060 O U—THICEND material SA SR
BEAREE FL3071 - Superior sliding characteristics and creep resistance . s
- Oil | SHEY—IU
~7Y—FL3071 PTFE %. U S, fi5U—HIEND Ol seals
BEAREE FL3075 OO O - Superior wear and low friction characteristics - Piston rings CERNYUVT
A7 U—FL3075 PTFE ', O B BERSMICEND - Piston cup seals - 2 YA TY—Ib
- Does not abrade soft mating material
BEAREE FL3082 O O - Superior creep resistance - Piston rings CERNYUVY
~7U—FL3082 PTFE CD O - REDHEFHHEE UIC< L) - Piston cup seals - EZ hYAv Tyl
Mo U—THCEND
BEAREE FL3307 PTEE - Excellent compression creep characteristic - Sliding table for - TF#AEA
N7 U—FL3307 - EfEOU—TICEND machine tools Ui DEH
2 - Approved by food related standards &R . TS
BEAREE FL3642 PTFE = 5 “‘ - Excellent wear resistance fsolﬁ':g dbn?\Z:E?nser AL FEL I
N7 U—FL3642 &P | EEEEREESE - Seals Yoo
A y - THEEREIEICEND
- Superior underwater wear resistance
BEAREE FL3700 PTFE - Superior chemical resistance - Bearings underwater - ZK-FE
~7U—FL3700 - KA TOMEFEEDEND or chemical liquid - FRFHZ
- MERECENSD
- Conductive (Volume resistive: 10 Q) + cm) X
BEAREE FL3900 PTEE - Superior wear and low friction characteristics - Grounding buttons - 7—XMR5 >
AU - BEBIESD (FHIENE 100 cm) - Brushes e
- ER, EREECEND
- Superior friction resistance and wear under low PV value
BEAREE UH3000 PE 'y - Superior shock resistance - Sliding bearings - IO #RF
~7U—UH3000 o T N (e EPVIECOEER, ERSIEICEND - Washers "DyYy
O OO | memeens
- ‘ - Effective for anti-static application
BEAREE UH3954 PE - Less abrasion wear (Wear from paper or sand lapping) | - Sound damping washers - FE&EFILED w2 v
~N7U—UH3954 - BEHIENENGD D - Conductive sheets BEY—bH

- EODTEFRHINEL) (BPIREIC I D EFE)
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Material Grades of Engineering Plastics

KEEERE A
ST o agies Tl | oo Vo L G
% MPa % % rosre i
2.28 8.1 66 15 200 0.03 8.3 260
2.23 7.0 64 22 249 0.03 12.4 260
1.98 5.0 62 12 171 0.09 9.8 260
2.19 6.0 63 14 170 — 10.5 260
3.80 3.2 70 10 100 0.09 8.8 260
2.09 7.8 68 17 230 — 13.0 260
2.32 4.2 65 14 238 — 13.0 260
2.15 2.0 66 18.9 254 e 11.5 260
3.39 4.0 67 20 220 - 10.4 260
2.02 8.4 64 20 234 0.02 15.2 260
2.10 3.0 70 16 130 0.07 9.9 260
2.07 1.4 70 14 34 — 9.8 260
0.94 11.0 65 20 200 0.01 20.0 80
0.94 10.0 65 39 200 0.01 17.0 80

NOTE 1) Hardness: Type D durometer
2) Coefficient of linear expansion: the mean coefficient of linear expansion from room temperature up to 150°C.
Remarks: Values in the above table are representative test results.
ED) & 1 F20X—%D
2) #RESARIRE | =B~ 1 50T OHIREARGFHERT .

% | COMEIFRERIET X MERZRT .
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Material Grades of Engineering Plastics

fREBEt

Table 4 Injection molding materials %4 gHREAME

Grade Base Resin Characteristics Application
2V N=2RLIY "R F&
- High-temperature sliding material . .
BEAREE PI15010 - Does not abrade soft mating material - Sliding bearings - g Rb 3
~7U—PIS010 il ‘ - BEAL® SEHH - Thrust pads L 252 Nl
- EDEFHOMEE LISV
- High allowable surface pressure - Sliding bearings - IN\D#E#R
BEAREE AS5000 - Does not abrade soft mating material - Friction plates - EEEAR
N7 U—AS5000 PPS - FEEEDAEL - Reciprocating - HEEE
- REDOEFMHMEE LISV bearings
- High strength as gears - Gears for - B E
a0 | PPs - e L TOREICENS ffice equipment .
~N7U—AS5040 B Elch office equipmen
P - Superior wear, resists friction in high temperature
— * f=m =, S
= - REDHEFHMEE LIV
BEAREE AS5056 . - Superior wear, resists friction in high temperature - Bearings for - BEHERIZ
~7—ASE056 PPS O R COERER I END office equipment
o - Does not abrade soft mating material . . e =
BEAREE AS5965 |  ppg . .. o - Superior wear (Volume 10° Q-cm) E;iig”g;ufi‘;’mem tzalil
~N7U—AS5965 - REDHEFMDMEELIC) p—
’ '° SR (SREAE] X 10°0 o) - Brushes I
i in oi - Scroll - 2o0-)b
BEAREE AS5303 - Excellent wear resistance in oil : |
~71—AS5303 PPS @ SR CORRERIILICENS ;grzgzlasssor P
o - Excellent wear resistance in oil . )
BEAREE AS5304 -] s Superior under high PV values - Under oil bearings, - JH-RRE#E,
~7U—AS5304 PPS O O PA SO BB M BN D washers Dy
- BPVCERTES
. - Superior underwater wear resistance
BEAREE AS5704 . - Superior chemical resistance - Bearings underwater - K
~7U—AS5704 FES ° KPR TOMEFEDEND or chemical liquid - FBER
- MERMEICEND
@ - Excellent wear, friction, chemical and heat resistance
BEAREE PK5301 PEEK - Superior under high PV values - Seal rings for - AT, CVTH
N7 U—PK5301 SHPCOMEFEE, MR, MR, MAECENS AT, CVT DNz
- BPVCERTES
- Usable at high temperature
BEAREE PK5901 | oo\ [ | - High coefficient of elasticity . Washers Dy
~7U—PK5901 ‘ ‘ - EREE CEAN AL - Sliding bearings - IRD#EF
- B
o / . . EENERR)
BEAREE PK5030 PEEK /—/y - Excellent wear resistance (taping material) - Electrical E
A7 U—PK5030 = - MERMICEND (F—TEMM) EMTEEE _ X
E 4 - Thrust washers - AZANIvIv
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Material Grades of Engineering Plastics
RE e

Specific gravity | Compressive creep| Hardness'’ [Tensile strength| Elongation |Flexural strength| Flexural modulus Water absorption | C¢: Of thermal | Continuous
7 S i Ay B 3RRsE 0 AT B2 A expansion 2) | operating emperure
% MPa % MPa MPa % x105/°C 9
1.46 0.2 M70 75 6.7 114 3 630 0.30 4.5 240
1.53 0.3 R110 59 3 64 —_ 0.05 8.0 230
1.66 - R120 177 1.7 235 13 200 0.01 1.8 230
1.69 —_— R103 42 —_— 67 5950 —_— 7.7 230
1.58 —_— R102 58 —_— 96 4700 —_— 8.7 230
1.62 R R112 43 —_— 67 5300 —_— 7.3 230
1.40 — R117 93 2.2 169 5940 —_— 4.7 230
1.46 —_— R117 70 2.7 124 4100 —_— 5.6 230
1.64 —_— R112 54 0.7 103 10 000 0.04 4.5 230
1.43 — R117 82 85 153 7 800 —_— 6.2 260
1.40 —_— R104 220 1.7 320 18 500 —_— 3.1 260
1.30 R —_— 130 100 —_— — 0.13 5.7 260

NOTE 1) Hardness: Rockwell hardness

2) Coefficient of linear expansion: the mean coefficient of linear expansion from room temperature up to 150°C.

Remarks: Values in the above table are representative test results.
A B Oy oD T)VEE

2) KREARIRE « =R~ 150 COFHIRIEARFHETRT .
% | COEFRENGET A MERERT .
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Material Grades of Engineering Plastics

fREBEt

Table 5 Injection molding materials %5 A A

Grade Base Resin Characteristics Application
D=I o AV "R Az
- Excellent friction and wear characteristic at low - Door wheels - FE
,B\EﬁFiENES'\é(YDgOOO PA ' a PV values - Transmission shift - =vy3vFIvy
’ EPVIECDER, EFFEDEND lever ball bearings L/ (—&BEkES:
BEAREE NY5011 | o, ' O " Pxcellent wear, friction, chemical and Transmission =v¥ 3V
T U— thrust washers ASARD Y v
~7Y=NYe0T (@] - SERCORMBREE, EERE, HRHE, HIMECENS
) . - Bearings for - B AS
BEAREE NY5102 PA o . . ;;gc;%lyreg;%?ge&stance office equipment
~7U—NY5102 o . . - Sliding bearings - D8
0 Excgllent wear resisl,tancf:e, Istable as friction T B—
coefficient remains low for longer - Sliding bearings - I\ #h5
B‘EAREE DM5030 POM .. - Suited for use with aluminum and copper materials - Gears - pgEE
~7YU—DM5030 -] =2 - THESFEIECEN, FEEMMD RINICES RETS - EalEms O—5
- PIVE, HFEMICEIT S
- Excellent unti-stick properties
BEAREE FE5002 - Usable at high temperature . R.ollers. . Dji
~7U—FE5002 PFA  IEREE P END - Picker fingers - @M
- BERE CEAN T
BEAREE FE5101 g - Excellent unti-stick properties ) -
~7U—FE5101 ETFE ‘ e IR END Rollers o
Table 6 Coating materials %6 J—F« v JmttEl
Grade Base Resin Characteristics Application
Ju—R AV KR A&
- Sliding bearings - J>JLUvYH
BEAREE FL7067 - , ' o : Excellent wear resistance at high surface pressures for compressors Ui SEERH
~7U—FL7067 = - BEE FCORE, BRSEIEND -Hydraulic jack ~ + JHEY v v+
plates J—b
Excellent fricti d h toristi - Washers Al
QEAREE FL7075 . - Excellent friction and wear characteristics -Valve plates LI T
~R7U—FL7075 CBER, ERRECEND . Rollers .O0—5
BEAREE FE7031 . ® - Excellent anti-stick properties - Picker fingers oMo
~N7U—FE7031 ’ ’ - IRMEEICEND - Slide guides C ASA RAAR
uu - Excellent heat resistance i )
BEAREE FE7092 o uu - Excellent anti-stick properties - Picker fingers - 4SBT
~7U—FE7092 ") - THEMEICEND - Separating plates - gty
sl . SEAEEEICENS
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Material Grades of Engineering Plastics

RE e
Max.
Specific gravity |Compressive creep Hardness]) Tensile strength | Elongation |Flexural strength| Flexural modulus | Water absorption | Coef. of thermai conti:ﬁous
fie+ EfrU—7 B o 3 3RS O lBEr s 3 MRksE REmAE | temporature
y R FRE
% MPa % MPa MPa % x105/°C °C
1.40 0.6 68 24 15 48 1470 — — 140
1.30 —_— M98 157 8 235 7 350 —_— 7.0 140
1.10 — R112 74 40 103 2 350 — — 140
1.42 e — — 85 78 2 600 0.3 10.0 100
2.15 —_— 58 29 380 — — — — 260
1.74 — — 35 — 22 880 — 14.0 150

NOTE 1) Hardness: no code = Type D durometer; others = Rockwell hardness
2) Coefficient of linear expansion: the mean coefficient of linear expansion from room temperature up to 150°C.
Remarks: Values in the above table are representative test results.
D) BT \HET20X—4D, tE0vo o T)VEE
2) IREARIRE - =B~ 150COFIREARFHZERT .
B | COEFRENET R MERERT .

Layer Bond strength =@jgsE Max. Baking | Recommended Coating Base Material | Coating method
thickness Pencil hardness s i eemce | e -7 « Y THETHME S S
© = |Cross-cuttest : - Al temperature | 1V ; ; :
T | SO hates | Causing scratches | Causing tear | scratching test | s s Steel |Aluminum| Resin | Spraycoating
Hm o ETRE PR HERER C © #38 7= g | ATV—2—T4>Y
10~30 | 100/100 H 3H 5 220 230 @) O — @)
10~30 | 100/100 H 3H 5 220 230 O O — O
10~20 | 100/100 3H 5H 5 220 230 O O O O
10~20 | 100/100 B H 4 260 370 O S O O

Remarks: Values in the above table are representative test results.
% | COEFRENGET A MERERT .

30



Material Grades of Engineering Plastics
R EEr

Friction Coefficient, Specific Wear Rate
ERGY - WERE

The friction coefficient specific wear rate of plastic sliding bearings can vary widely depending on the application conditions.

Table 7 - Table 9 shows the friction coefficients and specific wear rate for typical material grades of BEAREE.

BRI RO MR OERMRI - WEREL, EARFICEOTRELENDET,
NTNOREIME T U — ROBERGH - ERE CHBRREZHEL, R7~RICAKREZRLET,

Compression molding materials Emmfiis

Table 7 Friction coefficient and Specific wear rate of BEAREE (compression molding materials)

=7 R (ERREATE) OBERME - HERS

Test condition =&stt . Specific
Materials . - Friction wear rate
2T Test type | Mating material | Surface pressure| Sliding velocity | Lubrication Ambient coefficient teEEEE
HEfEs GEE=Y) EE TARDHE B B temperature BRI 0 3/(N-
MPa m/min EESEE °C x10® mm®/(N-m)
Thrust None A
25 suJ2 0.25 128 - temperature 0.24 10
SR =
BEAREE FL3000
~7U—FL3000
. Room
Thrust
ASAN S45C 3 120 Ol (ATE) temperature | 0.10 16
BEAREE FL3020 | Reciprocating | g\ ;5304 10 018 None Room 0.09 _
A7 U—FL3020 Ew ' " tempgfeat“’e '
BEAREE FL3030 |  Thrust None Room
e 8030 2%k | susso4 0.4 110 or temperature | 0,20 10
BEAREE FL3071 |  Thrust 6 . 120 |0l (Engine oil temF;‘;$g;ure 0.07 63
~7U—FL3071 ATAN H(IYIVAAI) == :
BEAREE FL3075 oo A0S Room
Thrust (base material A5056) None
~7U—FL3075 FEPAN BETILZA h 1 128 s temperature | 0.21 18
(FH:AB5056)
Rigid Alumite
Thrust b ial AB056 Room
BEAREE FL3082 (FEAS052)
~7U—FL3082
; ; Room
Thust | apcie 3 120 |G (heezer oi) temperature | 0.06 16
Room
BEAREE FL3700 Th Water
N7 FLAY00 Thrust | sus304 0.4 25 X temperature | 0.17 174
Room
BEAREE FL3900 Thrust
T DL sUSs304 0.31 32 None temperature | 0.24 34
Room
BEAREE UH3000 Thrust None
~7 —UH3000 252~ 5450 0.4 25 rd tempﬁeﬁgture 0.23 15
BEAREE FL9000 | Reciprocating S45C 30 06 None t Roorr: 0.08 44
~7U—FL9000 e - pe silpg il _
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Material Grades of Engineering Plastics
RE e

Injection molding materials , Coating materials gitmzitsl - 3—5F « > o

Table 8 Friction coefficient and Specific wear rate of BEAREE (injection molding materials)

x8 BEEIEE GIHREAE) OERERY - LERE

Test condition &4 . Specific
Materials . . — . . Friction wear rate
SRR Test type | Mating material | Surface pressure | Sliding velocity | Lubrication Ambient coefficient tEEEs
ERIEN HEFH EE INDRE B B temperature EEIEARE 5 3
MPa m/min SETRE °C x10° mm°®/(N-m)
Room
BEAREE AS5000 Thrust None
~7U—AS5000 252k suJe 0.6 64 P temp%gture 0.18 30
BEAREE AS5040|  Thrust S45C 3 120 o iy tem%%?zgt]ure 0.10 2
N7 J—AS5040 RS2k S (ATF) =m :
BEAREE AS5056 Radial e
adial (base material SUM) None
N7 U—AS5056 SIYTI ZuTbAvF 3 4.6 9 150 0.07 53
(FbSUM)
BEAREE AS5303|  Thrust S450 3 1pg | Olfieezerai)|  BOOR | 006 5
~N71J—AS5303 ATAK S OmEks) =35 .
BEAREE AS5304|  Thrust Qil (freezer oil) _
~7U—AS5304 Z5Z ADC12 3 120 S ChRESH) 100 3
BEAREE PK5301|  Thrust ABET 2 s (25 Ol (ATF) | tompovature | 0.05 :
~F7U—PK5301 252 K S (ATF) =a :
. Room
E.E,ﬁﬁﬁ%gg?on ;t%r;s: S45C S 120 ?E'I ((AATP):) temperature 0.10 )
|
Room
REAREENYS102)  Thrust S45C 0.4 25 Nome | temperature | 0.20 33
E
Room
Table 9 Friction coefficient and Specific wear rate of BEAREE (coating materials) %9 ®E&flstisl (I—F « VI4E) DOEEREFEH - hERS
Room
BEAREETL7O7S| Jhust | sussoa | 05 30 None | temperature | 0.25 100
=R
Oil (freezer oil Room
BEAREEFL7067| Thust | apcie 3 60 | % esss" | temperature | 0.03 4
=R
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Material Grades of Engineering Plastics

B

AT E S

Chemical Compatibility of Each Grade

LRI

Chemical resistance of the base resins of BEAREE materials are shown in Table 10.
The following table shows the characteristics of base resin on each grade.They may differ according to the contained filler.
Contact us for selection.
EBIU— FOELMERMEZRIOICRLET,

TREFETU—RON=AVI VORI TH D, BEEESNCTVDTTBEARIICKDFUENRZEDTTDT,

Table 10 Chemical properties of NTN Engineering Plastics materials 210 N7 U —#+RID k5004514

NE—]

EEIC

BIe o TETHRLEE L,

Chemicals PTFE PFA/ETFE PI PAI PE PPS PEEK PA POM
B BEAREE FL | BEAREE FE | BEAREE PI | BEAREE Al |BEAREE UH | BEAREE AS |BEAREE PK |BEAREE NY |BEAREE DM
RPU—FL | RPU—FE | RPU—PI | RPU—Al | RPU—UH | RPU—AS | RPU—PK | RZU—-NY | X7U—DM
Concentrated sulfuric acid 2 X
15% Acetic acid 1596HFE:
75% Acetic acid 75988
Hydrochloric acid 12%
® 15% Nitric acid 1 596HHE:
S # | 70% Nitric acid 70%HE
< Formic acid TH
85% Phosphoric acid 85%0
40% Chromic acid 40%2 0 LB
100% Lactic acid 100%%.8
Hydrogen peroxide BEELKZR
30% Ammonia aqueous solution 30%7>E=7k
= Iron chloride 1E{Esk
2 5 Calcium chloride BEAILYY L
<" Sulfate ifizarct

Calcium hydroxide

KREHILYD L

elelclelgelclelcleleleleclclelclclelclcleclelcleclelcleclcleleleclCle)e©,

cllelclobgelclelclelelejclelcleclelclclcleclejelelelclclclClelelelelE)

©|©/00|>O>000B|O>0|X|00B|0 O > B|> BB B> 00> > X

©0©©0©OOOOOOOO OB IO >0 XX >0|0| X

©|©0|O>0O0OX|®O X OO|X XXX OB0BOOOEIXXOXOOXOO

©0BOXOOBOBBOBOBLBBBOBIOOBOBIOIXIOOOBIO

Methyl alcohol AFIV7ILT-I
® Acetone TrhY
§ E Benzene NPy
g Carbon tetrachloride iR LER
Ethyl-ether IFLI-FI
Ethylene glycol IFLYIUT-I
Engine oil RS
Lubricating oil EH (G
% %]lé Animal oil, Vegetable oil #%#, %@
Kerosene OV (T5H)
Naphtha T
Nitrate ester WMIZTIU
Hydro-carbon fuel BRALKGRIRA
' Fluorine gas BORHR *
;;_’ § CFC (Freon) 134a J0>134a
O Liquid oxygen IR
Cabon dioxide “E{biGR
Natural water KK

©©0BXBBOOOOOOOOBOOEBOOO OO IX 00O

>O00X|© 00000 BB BBIO IO BIBB DX XXX [X X |X|X|X|X|X|X

O|0I0IOIXOOFOI0|0I0I0I0I0IOIOIVIOIOIOIOIO|O X XX XX |X|X|X|X

Description of symbols: © : Excellent, O : Good, & : Normal, X: Inappropriate
HEHE OFE O'R 4A:f X! TNE *!=EsE
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Introduction of Materials and Products for Applications

Seal Materials for Sliding Applications
L DEIRY—)LitH
BEAREE has excellent sealing capabilities against gas
and oil, good wear resistance, and low friction
characteristics.
<Features>
1. Low coefficient of friction and superior wear resistance.
2. Superior sealing capability due to the high compliance.
3. Superior chemical resistance.
(See Table 10 at page 33 for chemical resistance.)

Table 11 Selection and Applications %11 #F#, SESICKDEVDITEME

R OB

N7U—RY—)UIE, F, MOY—)VHEICEN, ME
FEE, BEEEZEULED,
TIRICEDETCERBY A TZRA TVE T,
(3R]
1. BEREHIS <MEFRMEICEND.
2. Y=)LENDT 1 v MRS Y —)VEICEN D,
3. MERENMEN TS, (P.33, K105

O: Good A:Normal X:lnappropriate O : 817 A : £HCKDT X : TE

Characteristics it i wES .
Materials Color Limited ~ Limited Continuous | Tensile strength Materlal #2554 | Atmosphere 3zs Ma’m;‘:ﬁg:'"g
s n |t | gy o o | Sigor | aummm| Dy | o1 | melhed
MPa m/min E MPa i 7= RSA H
BEAREE FL3000 Red Manufacturing
~7U—FL3000 * 3 150 260 15 O X O O | wwmz
BEAREE FL3030 | Yellow Manufacturing
~N77U—FL3030 E 3 150 260 12 O O O O AT
BEAREE FL3075 Black Manufacturing
~7U—FL3075 2 3 150 260 14 O A O O | wanz
BEAREE AS5303 Black Injection molding
~N77U—AS5303 = S) 150 230 93 O A X O L1247
BEAREE PK5301 Black Injection molding
~N7U—PK5301 B S 150 260 82 O A X O Eifsx12%i2
Representative technical data [(XZ&AH T —4]
@ Test conditions B  Oil pressure #E : 1MPa
Revolution Bz @ Omin-!
600
Straight cut
BEAREE FL (PTFE)
= ZR—hAy b
’E’é ~7Y—FL# (PTFE)
‘E = 400 Andle out Straight cut Step cut
Eg BEAREE FL (PTFE) \ AMU—bAHY ATV IThw b
~ g FYIAY K
x 0 //‘\ ~7U—FLit (PTFE) /
5 ,
% 3\ 200 Step cut Specially step cut
Ay BEAREE PK(PEEK
X BEAREE L FTFE BARCE P
RPUSFLH (PTFE) 2 ~7Y—PK# _ _
0 ~ - “+ = =
-40 20 0 20 40 60 80 100 120 140 .
Oil temperature (°C) Angle cut Specially step cut
B (T) 7O b RHAT v IThHy b

Fig.6 Relations of the cut shape and the oil leak of seal rings
®6 Y—ILUVIDaLORREFMILI—oU2

Fig.8 Seal rings
®8 Y—)LUvY

Fig.7 Each cut shape of seal rings
®7 Y—ILUvIDEEEVLORK

Fig.9 Piston ring, Cup seals
B9 EXRbYUYIHBYvTV—)
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Sliding Materials Dedicated for Food Machinery

BEREHA U v DEE
BEAREE materials are available for food machine use
as sliding materials. The materials shown below are
approved by the Equipment and Container Packaging
Standard Test (Japan Food Research Laboratory)

<Features>

1. Excellent friction and wear resistance

2. Unlikely stick-slip because of an extremely low friction
coefficient at start-up and during very low speed
operation.

3. Good compatibility with mild steel and stainless steel.

4. Insusceptible to acid, alkali and solvent.

EEEEM R, BEmERA L DEMEE U CHER
A[REC T,
BTICEREBLURSROEREHR (HABROT T
Y—) [CEBUIMBRZBIT LRI,
(13RI
1. BEE - EFESMICENTLS,
2. WBEIE, BLUMEERICH(TDERRENRD TE
<, ATA4 VTR y T DI(C<LY,
3. 8, ATV AMEDHEMED KL,
4. B, 88, BROBHICLKDFEZZIFIC L,

Table 12 Typical materials approved by the equipment and container packaging standard test &12 {&MFESEREHEBREEITE
Description of symbols: O : Good 4 : Normal by condition X : Inappropriate ~ £2S588 O BiF A £#HCKDE X  KE

Characteristics % = -

atorils | Color |t O | ATOSOIOTS SERR | eniacuig

i PRATE RS XD BT o il o MTHE
SR g o | s | s | O | O | O | W
SARSEs® | B | o | o | e | O | O | O |mme
o N N I T I N
St | o | | o | 20 | 0 | x | O |mm
S| P | o | o | e | A | o | o [

Note) Permission aspect pressure in the list mentioned above and limited
E) ERERPOABTEAEDBLUHFBINDREF, EEFOEADERTT.

Representative technical data [z T—5]

sliding speed during when used at room temperature.

| ODry RS+  OWater X
100000
g — -
—~ O
E & 10000
z E L
ET L o0 _ . - k
o B < — ’ -
S o >~ - =
xEE 100 — ] oy =
£5 0 5
83 = 10 | ] ;
= @ b
FL3642 FL3700 FL3000 ‘ FL3030 " Competitor's Fig.11 BEP:REE FL3642 product
Underwater General Bearing for material ®11 ~7U—FL3BAHES
application purpose soft mating é%*rﬁz
KA —HRA material

SEE material

@ Test conditions BRS¢

Test machine : Ring-on-disk tester  &&&# 1 U274 257« ARG

Pressure :0.98MPa B [£:0.98MPa
Velocity : 32m/min A & :32m/min
Mating material : SUS304 #8F# 1 SUS304
Lubrication : dry, water B OB RSA, K
Time : 50Hr B R 50Hr

Fig.10 Quantity of specific wear rate between BEAREE FL3642

and NTN and competitor materials

VA2

B10 ~7U—FL3BA2EBAERIS & UtbrtH & DB DL Fig.12 Product for food processing
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Introduction of Materials and Products for Applications

FERIA DR

Sliding Materials Dedicated for Machinery Tools

TRHAA U o DENIE
BEAREE FL3307, which is based on fluoro plastics with
a low friction coefficient, and designed with improved wear
and creep resistance and thermal conductivity, is material
developed exclusively for machine tools and has the
owest friction coefficient when lubricated with oil.

<Features>
When compared to other companies sliding materials

in machine tools:

1. The compression volume of deformation is reduced by
our examination 1/3.

2. The wear life roughly doubles.

3. The bond strength is 4 times greater even in the
presence of coolant (adhesive: Adhesive N-5 for
exclusive use of BEAREE FL3307).

BEFHDEWVS D REIIEZN— X (O EFEME £,
gU—TJH\E, BrRORGCEUELZR N7 U —
FL3307(&, TEMERLw SEHET, HEBRED
ET, BERBDRDNEVHHTT,

(1#R]

ittt TR U SEMRIE B LT
1. EfREEEFSEER 1 /3ICER
2. BFEmIIS AR EZEZEN
3. MI—22 NRCOEREREFSAFBRAMELE

(=EAl - EMEERIN-5)

Table 13 Gneral properties matter of BEAREE FL3307 %13 ~7U—FL33070D—f#4i

Description of symbols: O : Good

X :lnappropriate O : R X @

Characteristics it i S .
Materials Color |Tensile strength| Elongation | Linear expansion Continuous ERErEl (R Atmosphere % Ma":_"::;?ﬁgg'"g
T piom & - e %C%g%c{gt operating temperature|  gtee| | Alminum | Dry oil Water T
MPa % 1050 i 7= RSA i K ’
BEAREE FL3307 | Black Manufacturing
~N7U—FL3307 = 17 160 104 O X X O X AN T

Representative technical data [(XZ=59HHTT— 4]

X108
8]0

20 = n 008 T T
£ FL3307 =
= =z E 5 m Competitor’s material {4t & 007« FL3307
3 = Z é 006 Y Competitor’s
o UE E o 4 g : \ “== """ material it
s {-} e 8 005 \
=] 2 .E£ S \
SN 107 x o 3 S 004 \
3 g x 28 003N b
a2 15 o y
o = Q hS
O & 05 o B g 002 —
S H 2 ko ]
G Z i S 00l
o = =
" o 0
FL3307 Competitor's 10m/min 30m/min 0 025 05 075 1
g atera Surface pressure (MPa)
- EE (MPa)

@®Test conditions  tEss
Test equipment : Creep tester
Test piece dimension : 12.7x12.7x0.76mm
Load direction : Direction of thickness
Load duration 1 24Hr
Surface pressure :13.7MPa
Test temperature : Room temperature

Test equipment

Mating material
Surface roughness :
Surface pressure
Travel distance
Lubricating oil
Test temperature

@®Test conditions  stEass

@®Test conditions st

: NTN-made reciprocating

friction/wear testing equipment

: Meehanite metal

Ra 0.25

:0.49MPa
:+100mm

: Tonna oil T68

: Room temperature

Test equipment

Sliding velocity
Travel distance
Mating material
Surface roughness :
Lubricating oil

Test temperature

: NTN-made reciprocating friction

/wear testing equipment

: 50m/min
1 +100mm
: Meehanite metal

Ra 0.25

: Tonna oil T68
: Room temperature

BRI ¢

2 U—THEREJIS)

SUEREE SERLE | NTNEYHES R B -
SIlE LSy 187X 0.76mm W F M =—)\F A N B
éﬁﬂ%ﬁ DAt REMES  Ra 0.25 B8R
S @ [ 0.49MPa CELE
EREE e # 5 8: +£100mm REHES ¢
SRS | =R 58 W~ 2)LTES 8 B

HBEE : =8 HBRE

Fig.13 Creep strain rate
H13 [EfEERE

Fig.14 Wear amount
H14 EFEEH

BEAREE FL3307
~N7U—FL3307

Fig.16 Sliding part of machine tool bed
H16 T(EENw U SEIER

NTNE{FEBIERE
50m/min
+100mm
=—)\F A bk
Ra 0.25

~> F1)LTE8

=38
E)m

Fig.15 Dynamic friction coefficient

H15 A
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Plastics Rolling Bearings
fipgER Dt D B2
Plastics rolling bearing are comprised of materials which
impart corrosion-resistance and self-lubricity to the bore
and outside ring, balls, and cage, Plastics rolling bearing
can be used in special environments (water, medicinal
solution) that general steel bearings cannot use.

<Features>
1. Superior in waterproofing, chemical resistance.
(to dry and acid, alkali liquid)
2. There is no rust-through.
3. Can be used without lubrication.
4. ltis lighter than a steel bearing. (weight ratio 1/4)
5. Reduced torque compared to general plain bearings.

Table 14 Plastics rolling bearing material %14 ffgEnt 0 &=k

Parts Materials
Bhm mE

Bore and outside rings | BEAREE PK5033 (PEEK)
7 - S A7 1J—PK5033 (PEEKR)

Ball Alumina ceramic

R—Jb PIL=FESTVIR
Cage BEAREE FE5000 (PFA)
Riyds ~71—FEB000 (PFAFR)

Representative technical data [($Z891iT7—25]

50 T T
NTN Plastics rolling bearing

7 B N
L 40 —Q@— Competitor's  fiitm H
p=}
sE
()
o 8l 30
2%
Ey
2> 20
o &
£ i
E 10
[}
o
I R R e

0
100 150 200 250 300

Radial load (N)
SIT7IEE (N)

@®Test conditions  sEast

Test size : 6206 (Equivalent to JIS B 1521)
Test machine : Rolling bearing tester

Pressure : 0.98MPa

Revolution  : 500min!

Lubrication  :dry
HETA X 6206 (JIS B 152115%)

OB # . NTNREAEEN O e
& & . 0.98MPa

B # #: 500min’

b B RSA

Fig.17 Wear life
17 EEEam
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BRSO DMRIE, W - S, R—JL, RESECHE
% - BOEBMZE VIR ZERLTHED, —iROMR
EmODMROMERATEEWVEIARIE KR - BKH) T
FARTREIS 8 T Y
(1#R]

1. MK - MERECEND,
(RZADSE, 7IVAURFET)
BOICRBDBRNTEN,

FEB CEANAIRE.
MRENDHRIOEE, (EEL1/4)
IRDERKDIE ML TREATEE,

o s wn

Table 15 Chemical resistance of use material %15 ERAMRIOMESR

Bore and outside rings| Cage
Materials 7 - Sl fR¥5es Ball
s PK5033 | FE5000 |

Hydrochloric acid 10%
1E810%

Sulfuric acid 35%
TE835%

Nitric acid 10%
THE835%

Acetic acid 10%

B8 10%

Sodium hydroxide 10%
KEEAEF RUDL10%

Potassium hydroxide 10%
KEEAU DL 10%

Aqueous ammonia 30%
7 EZTK30%

Description of symbols: O: Good X:Inappropriate OB x @ K

O|0|0|0|0O|X|O
O|0|0|0|0|0|0
O|0|0|0|0|0|0

Bearing Standard Sizes #=iZgERtY (X

6000~6006 6000~6006
6200~6206 6200~6206
NTN part number : R—PB PE NTN®Z :R—PB PE

Special sizes other than above also available
LN DR 1 XD LETRE

Fig.18 Plastics rolling bearings
X18 HifEEmNO#Z
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Miniature Plastics Sliding Screws
STPFa7 EIEI DAL
BEAREE AS5000 (PPS resin: polyphenylen sulfide) is
used to make a quiet sliding screw that can be used in a
wide variety of environments in combination with a
stainless steel (SUS304) shaft.

<Features>

1. It can be used in a wide variety of environments.

2. ltis quieter than a ball screw.

3. High screw efficiency is provided by a resin nut with low
friction.

Table 16 Plastics sliding screw materials and specifications
K16 @IET DU E R

Materials
%ps]
Nut BEAREE AS5000 (PPS)
Fw b ~R7—ASE000 (PPSH)
Screw shaft SUS304 (Rolled)
QU SUS304 (Enig)
Typical displacement error +0.21/300mm
REBEESE Ct10 (JIS B 1192)

FERIHE DB

~N77U—ASB000 (PPSHifs : RU Tz =L Y)LT
7AR) BFvbERTVUR (SUS304) Rinsia U
COMEGBICKDBLIVRIECHEATEDREZINDA
UCd,
(1#R]
1. BLAWRE CERTEEY,
2. M=)LRUEERUTERE T,
3. EEZROEES v MCRKDEVWRUBENMZSNE T,

Table 17 Reference: General features of various feed screws %17 % SEXDRUO—BHEE

s Resistance Prsé(;ﬁg‘i'fm Efﬁgggnw9y Noise Gl i
[impss RUEE RUZE SEHERE
e - = O 0 0 O | wo-+ize
%Eﬁnagfflbsn!lgl(ngg ;ggeh)llv (oil impregnated POM) | Not requ%efig ((0;1%6%15%1 together) A /A~ O /A~ O O —00T~+50T
e FeELeE X (¢} (©) A | -200~+80T
O : Excellent O: Good A:Normal x:lnappropriate o828 OB A8 X! F&

Representative technical data [(XZ8951iTT—5]

Competitor sliding screws (POM)
it B9 XD U (POM)

600 /
500 /,
400 /
300

Increase in axial clearance (um)
FPHFITIVTEFEMNE (um)

/ BEAREE slldlng screw
200 / RPY—FRbRL
/ L]
100
/-
0
50 100 150 200 250

Distance of nut movement (km)
7w hBENEEEE (km)

®Test conditions gzt

Test size : R-MSS0824Y &t X : R-MSS0824Y
Nominal size : 8mm UMV : 8mm

Lead : 24mm O — R 24mm

Number of the screw articles : 6 E3 #:6

Axial load : 100N 7*Y7IEE © 100N
Revolution : 500min-" [ %5 & £ : 500min’!
Lubrication 1dry b B L GRER)

Fig.19 Relationship between of quantity of nut movement
and the gap increment
19 v hBEHEBCTEFEMNBORR

Fig.20 Miniature plastics sliding screws
®M20 ==7FarfilEg bRl
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FERIHEDEN

MLE Bearings
MLEXT7 U > S

MLE is a lead-free bearing with three layers of material:

"BEAREE FL7023" (a tetraethylene resin with a special
fluoride filler), a porous sintered layer made of sintered
bronze powder, and a steel sheet. The inside diameter is
available from 3mm - 160mm.

Table 18 Properties of the MLE bearing 18 MLENT U > J Dtk

Limited S(?Er;sﬁ?]ef pressure 49MPa
Limiteﬁg ;_Ig[c/ilrégiz\glocity 100m/min
Li%‘%ﬁ?}é‘/ 98MPa - m/min
Usage t%%ggé%ge range -200°C~260°C

Representative technical data [{$Z891iT7—25]

0.10 \ \ \
_A— Competitor’s bearing
et

0.08 BEAREE MLE bearing
T RPU—MLEHS

\\

: /
]
g@n 0.06
S
ik
Sk 004 {
= /
<
002 &
A/ L o—9—o—"°
P o——4¢
«— |
0.00
0 20 40 60 80 100 120 140
Load (N)
FE (N)

Fig.22 Comparison with the other companies bearing
H22 it e DR

IV O X5 )LO#HRICE RN R 7Z B UTc S LB B
(Z, XPU—FL7023 (EARFTEMADEIETF LY
#hE) Z2RCE=BBEDHR TT . WEFImm~
160mm7ZR#ERE UCIRDRRA TVETD,

Resin layer Sintered layer

T =

x50 @911 ESW mm

Fig.21 Sectional structure of the MLE bearing
®21 MLERTU VI DlfifEs

@ Test conditions  sEs
Test machine

: 3-boll on disk H B SR—ILF VT RO
wear testing machine
: 32m/min = E:32m/min

mating material : SUJ2 (¢1/4inch boll), 48 F # : #ZdESUI2

HRC60 (9 1/44F5) HRCE0
Lubrication :dry B B RSa (EER
: 6min BRI : 62
Load

&

@ 1/4 inch steel ball
1/44 2 F IR

Sliding groove
INDRE MLE test piece
MLESERF

Fig.23 Test method
E23 BN

Fig.24 MLE bearings
K24 MLEXFPZUZD
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Sliding Materials for Use in Water (Chemicals)
KA (F&RF) AU SEE

Materials with excellent performance in dry conditions R (RS4) TEBNEEEZRIBIT DB TCHRT

may exhibit disadvantages when submerged in TEATAEEENREL . HEMEEDIFREEDREAD

water/chemicals, such as fast wear and/or damage to the EUBEARBOET, CNSDREERRLARESR
mating materials.We have materials to solve these _ o ° SR e
HICEDETHATVNET,

problems in various conditions.

<Features> (3R]

1. Superior wear resistance when submerged in liquid. 1. RPCTOMEFMEDMBN TS,
2. Superior chemical resistance. 2. MERHENEN TS,

3. Not abrasive to mating materials. 3. HFEMEEES T,

Table 19 Limited surface pressure and machining methods %19 ke Egdr) AU SEWPEIEMNTE

Characteristics #3i4 Atmosphere EREE 1
Materials Color | _Limied gbimited Continuous P o Mar:#zﬁggmg
sl surface pressure | sliding velocl operating temperature
PR E P RAG D | SRS Dry |Underwater| s
MPa m/min 4 A Kept
BEAREE FL3700 Black Manufacturing
~7U—FL3700 = 3 150 260 O O | manr
BEAREE AS5704 Black Injection molding
~7U—AS5704 S 5 150 230 A O | siswm

Description of symbols: O: Normal — A: Possible by condition 528881 O BiF 2 &#ckbT

Representative technical data [(XZ8951iTT—5]

= el @ Test conditions &gzt
= Test machine  : Underwater ring on disk testing machine
«; 400 Pressure : 0.4MPa
E S Velocity : 25m/min
N Mating material : SUS304
%% 3800 Lubrication : underwater
5 E Time : 50Hr
foxy
=0
5 x 200
2 BRI | KRS IT YT RO
3 @ E £ :04MPa
S8 o A % 25m/min
o™ HFH : SUS304
5 B : Ko
2 0 B R :50Hr

BEAREE PPS resin PPS resin PPS resin

AS5704 + + +

A7 — Glass fiber ~ Carbon fiber ~ PTFE resin

AS5704 PPSHifE+ PPS#ifE+ PPSHifE+

NS A sttt BRI PTFE#E
Fig.25 Comparison of relative wear between BEAREE AS5704 and other PPS resin bearings
H25 ~N77U—AS5704 & MPPSHEIfEEIZ DL EFEE R
Water Outlet
AHIK (OUT)
Starter

. RTF—5 Magnet

Impeller (Rotating) t IR~
A5 (B

Thrust washer
2S5 K

Water Inlet ——
AEK (N) — v —

Pump chamber.
RYTE

Shaft (Fixed)
# (EE)
Bearing (Rotating) Thrust washer
W (O PPN
Fig.26 Structure of electric oil pump Fig.27 Sliding material for use in water (chemicals)
H26 TA—FMY TRz ®27 Kep ERT) AUw SEHER
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R E DRENT

Conductive (Antistatic) Sliding Materials

HEM (BB U SEH

This material is conductive and has excellent
friction/wear properties.

It is possible to eliminate the need for grounding by
using it as the bearing material at the locations where an
antistatic property is required.

Compared to the conventional carbon-based brush
materials, it is less likely to crack or chip and is quiet in
sliding motion.

<Features>

1. Plastics bearing which has conductivity with low and
friction low wear characteristics.

. There is ess abrasion to mating materials in
comparison with metal diselectrification material.

. Possible to use conductive grease depending on the
usage conditions.

. There are less cracks in comparison with a bearing
made by carbon.

. The BEAREE AS materials, which can injection-

2

molded have high flexibility in terms of design shapes.

Table 20 Volume resistivity and main applications %20 #&iEHER - F4E4E

BNCEER - BFRFMICINA, EBHDHERDHMAT
9o MBMIEZEKRSNDEMO#HEE UL THRLSIE
[CRD, VT—REREZAELEITHEDHHBETT.

Fle, IERDAH—IRVRIT S IUMITEHERRIFIEDEINT
DD ENMEL U DBBEBENTI,

(#¥R]

1 EEREEREE SD(CEBEM TR BA TTEiEs= C .

2. TEREFREBEM [CHE U TIRFMADBEDSH D B Ao

3. FHICKDEBITUAVANEIRECY,

4 N—INVEER(ICHRU TSy IFEOB@EN DD E B A,

5. IR AIREEANT U —ASH (FERETEIRIC DV TRV B
BHEZAELET,

Characteristics /% Mating material | Manufacturing
Materials Color | Volume resistivity Limited _ Limited _ Continuous HEFH metth
Ppiea & I surfaggﬁ%%ssure Sl:;%g;g /\\(gggty operat;gﬁ‘.}gi gﬂr%p;erature Steel Alumirlum MIHE
Q-cm MPa m/min £C 1 7IL=
BRFEER® (%5 | 0 | o | oo | e [ O | O [Hapeww
BEAREE UH3954 Black Manufacturing
/\“7’U-UH395:431 > = S ] S0 80 O O ik LIS
BEAREE ASS962 | Black | 1x10s 5 150 230 O | A | Jesenmoldng
BEAREE AS5965 Black 3 Injection molding
~7U—AS5965 2 1x10 5 150 230 O AN
Description of symbols: O: Normal ~ A: Possible by condition ESFA O R & RHICKDH

Representative technical data [(XZ8951iT57—4]

1.0

09 SUM + conductive grease SUM+EEY ) 72 il
08
E 07 \i‘i 1]
£ 06 3
28 o5 ]
O &k
5 & 04
© 0.3
T 02
o "\ BEAREE FL3900 <7 U—FL3900
00 ) ) ) )
0 20 40 60 80 100
Operating time (h)
EERREE (h)
@®Test conditions &zt
Test piece size : $0.8 HEH . 008
mating material : Phosphor bronze  #85# : U2/&ifll
Load : 1N (2MPa) & 2. 1IN (2MPa)

Sliding velocity : 10.8m/min

Fig.28 Friction comparison between BEAREE FL3900
and Free-cutting steel (SUM) + Conductive grease

IAROFEE  10.8m/min

®28 ~N7U—FL3900&SUM+EEBT U —RDEEFE (BIFZEL) DR
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Fig.29 Conductive bearings, gears
H29 HEMmMZ. W
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Coating Materials
d—F « VITRR
BEAREE coating material forms a solid film, and
because it is thin and uniform, it can be used in places
where thermal expansion may become an issue or high
accuracy is required. It can be used taking advantage of
its high wear resistance and nonadhesive.

<Features>

1. Excellent friction and wear resistance.
2. Excellent nonadhesive characteristics.
3. Excellent heat resistance.

4. Excellent chemical resistance.

FERIA DR

=T« VTRDNT7 U=, BEFHREZERU,
TORRFELTH-CTHBHEH, AFERIAEBELLDE
e, SRENERSNDEFRICEASNE T, MEFRM,
B DR RZED UTEAWAD TEE T,
(15R]
1. BEREFRFEICEND,
2. IFEMICEN D,
3. MEEICEND.
4. MERMEICEND.

Table 21 Coating materials and features
=21 —FT 1 VIRAMBIERR

Description of symbols: O: Normal 4: Possible by condition X :Inappropriate
S OB A& RHICKDA X I TNE

Characteristics %t . LU BLECLETAEL
Materials Color  |Coating thickness| Pencil hardness Adherence opera%ggtigumo;esrature J—F « VU&EY it N etbod
FHRIEAR & Microns SHSETP E,EE | Eewmag | Steel | Aluminum ) Resin |y
BE =o0v Cross Cut 70277y i [Drawing test #ExE K 3 FILE i ’
BEAREE FL7067 Black Spra
~7U—FL7067 2 10~30 2H 10 5 220 O A Xg’ux
BEAREE FL7075 | Red brown - Spra
~7U—FL7075 wo=e | 10~30 H 10 5 220 O A Note 1) Z?Dx
BEAREE FE7031 Black . E1) Spra
~7U—FE7031 E 10~30 H 10 5 220 O A Zg’ux
BEAREE FE7092 | Dark green Spra
~7U—FE7092 ;% 10~30 H 10 4 260 O X Xg’ux

Note 1) Coating can be applied to resins, in addition to metals, however, the material must withstand the baking temperature of coating.
A1) O—F « VO%NMY MM (CHIEERS S NSBE, I—7 « VI DRBUREL EOMMMEZE T 2R ZEER T 2MNENHDFT . BIETHERIEE L.

0.25 0.04 o .
—— Commercial coating material —— Commercial coating material #Test cond'ltlons ;ﬁ’ﬁ%ﬁ .
IR I— IR I— Test machine : Reciprocation
02 ——FL7067 - = ——FL7067 testing machine
= E 003 Velocity : 7.3m/min
2 A = Load : 7T0MPa
£y 0.15 SE Movement : +50mm
g% =E 00 A Test cycle :10,000cycle
ch & G - Mating material : SUJ2
2 ‘ ' _ _ ‘g’ i (HV650~HV880)
2 o Atmosphere : dry, room temperature
I E 001
0.05 <
° ° ° HEREE | NTNRYTEEAER
0 | | | | | 0 . . . . ) BDIRE © 7.3m/min
0 2000 4000 6000 8000 10000 12000 0 2000 4000 6000 8000 10000 12000 Gl % 70MPa
Test cycle Test cycle # B & £50mm
SERH A ) St A )L F&Y/J) © 10,0005 )L
18 F # : SUJ2 (HV650~HV880)
Fig.30 Coefficient of friction over time Fig.31 Amount of wear over time % H X WEE
K30 EEFHORRZE L 31 ERBORERIL HERE | =8

@IO

/

Fig.32 Coating products
®32 I—T«VJmm
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Applications
{sE B

Automotive sector
EEEL

s

Variable valve device
AENVTES

Vy

QOil seals Oil seals

43

A=) A=

g

Ve

Compressor for air conditioning
I7aVEIVILYY

Swash plate Seals
IR &EY—)L

Electromechanical water pump
BEY 4 —5—KT

Plastics sliding bearings
for rotor
EIERiRST F FRE o R D 8




Applications

=5l
( N\
Electronic reclining seats
BHUISAZVIV—h
T
MLE Bearings
for reclining seats
YOS 2T y— NESAMLESS
,f"'-.. : N
Suspension
PAXRVY 3y
Piston rings
ERRYUYY
. J
( 2

AT/CVT transmission
FT—KNIFYVIBRSIAZwW3/CVT

Low torque seal rings Thrust washers
ERLIY—ILUDY ASZANT Yy
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Applications
{sEFBI

Food Machinery
BRI

Plastics sliding bearing units for rotor
EREAISARIE T R OME 1=y k

Plastics sliding bearings for rotor Plastics cage for rotating table
BRI R GRS 9~ D 8 Bl A T AR RIS Ee

>3
S &

Plastics rolling bearings for rotor |, .

EIERAS IS FiRsER D 3 Plastics sliding screws
for lifting unit
SIEEARET N DRU

Machine Tools
TR

Sliding sheets
for machine tool bed
TR Y RE U b 5816

E/M
Sliding parts of machine tool bed
TRy BU SEIER
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Compressor for Air Conditioning
IPIVAIYILYY

Applications

=B

=
OOQ

Seals/z@y—)L

S

Piston rings / cx rvuvy Cup seals for reciprocal type/ Ly 7omny 75s—

Office Equipment
HHR

&)

Sliding bearings for fuser unit
ERBAT D

o0

Insulating sleeves for fuser unit
TR U — T

o

Separating plates for fuser unit
EREIBASEIR

Cages of rolling bearing for turbo pump

& —NR > THERD D B AR
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