MOTION & CONTROL"

NSK

NSK
TECHNICAL No. 683
JOURNAL

ESULEEERT A DEMIFE

X
00000 sl IHE
wl
'l
||
| =,
| |
| |

ISSN 0911-4920



MOTION & CONTROL"

NSK TECHNICAL JOURNAL
FEBRUARY-2009 NO. 6 8 3

BSOS ULLEEREZZ A DHEMGE

BIR=

BOUEEXEX A DRMFESICHET e BufffR ARBUTIREIRLR BTH & 1
fRER - R

ﬁ%@ﬁﬁﬂq@ﬁ%@}i%ﬁ;ﬂﬁ ................................................................................... ﬁ}% Mz 2
@Eﬁ%ﬁﬁﬁﬁﬂﬂ%@?ﬁﬁfiﬂﬁ .................................................................................. J:ﬂ% BE 8
EERME T Ty T —8H IR T e B #HE 12
E%ﬁ%ff‘mfﬁﬁ h—JL1a b@;ﬁ%ﬁ@:’ﬁ ...................................................................... @3}‘% IEE\U 18
FESEREMMAINSKU Z 77 73 A R ™ DBRERE] +vvvverveverseereemsmesemeeenne MRE, BB B 24
%?%‘ﬁﬁi@ﬂﬂ&@?ﬁﬁfiﬂﬁ ................................................................ Lz '%QL\ AAA & 30
E-—YHEHETHZ TSRAT v I REEDRFE - R shE, ZK EF, A ¥ 36
SHREZ RGBT U —RDIAFT v B8 I, AE BEX 42
BmAEIT

SR ES T FHETEN T S/ T BT v vevererrereere et 48
FEREHAR O T —FT)U O T VMEISS e 50
FEREHEAR TR Y T AL 7 S/ L S TRENSD < vvrvrererererr s 52
TUNR—YFERE - (EHRENEI BTN D BB +veererrerrereerereae et 54
TP VE—Y IR TE—FAITY—TF T —TMEHSE o 56
FERE T — A R TEE TREHST o vererrrrerreres sttt 53
ESIRIRRE A TR MEERERERSS - 60
SRREOAHNT 7 VE-YABEEREEFMEIHT 62
JNBUEBE TR — )AL BSLM™M S/ Lm0 cerreeimsinie e 64
S8 - BAEEAAYU— RR—)U1aU "HTF-SRD /L7 i 66
BEBENSKU Z7HA R™ INATFATY—HSTU—X" v 68
BREA - ERBRESEFANSK L T 77 H A R ™ o 70




MOTION & CONTROL"

NSK

NSK TECHNICAL JOURNAL
FEBRUARY-2009 NO. 683

Special Issue of Products for Daily Life and Industry

Preface
NSK's Latest Products for Daily Life and INAUSTry ««xeeeereeesse H. Machida 1

Technical Papers

Technological Trends of Railway Rolling Stock Bearings «+ e N. Itoh 2
Technological Trends of Bearings for Construction Machinery =« H. Kamijo 8
Bearing Technology for Industrial ComMPressors «««««xxwrrrrrrsrr S. Higashi 12
Technological Trends of Ball Screws for Industrial Machinery «««« e M. Ito 18
Technological Trends of NSK Linear Guides for Industrial Machines ««««weeereeseeseeee: E. Hayashi, M. Hattori 24
Technological Trends of Ball Bearings for Household Electrical Appliances =+ A. Yamamoto, H. Ishiwada 30
Development of a Plastic Cage for High-Performance,

Electric Motor Ball Bearings =« H. Suzuki, K. Yasunaga, H. Sakamoto 36
Research of Electrically Conductive Grease for Office Equipment Bearings =+ K. Denpou, M. Hokao 42

New Products

SenSOF Bearings for Ra||Way RO”lng StOCk AXleS ................................................................................... 48
ELCOMP™ Bearing Series for Screw Compressors in Industrial AppliCations ««:«« s 50
High Performance Angular Contact Ball Bearings for Industrial Machinery Pumps oo 52
Quiet and Low-Vibration Series of Spherical Roller Bearings for Elevator Applications =« exeeeeeeeeeee: 54
CreepfreeTM Bearings for Fan and Pump MOtOfS ........................................................................................ 56
Long_Life Ba” Bearings for |ndustria| Motors ............................................................................................. 58
Low-Friction Bearings that Promote Energy Efficiency of Vacuum Cleaner Suction Motors «-eeeee 60
Long Quiet-Running Ball Bearings for Fan Motors Used in |.T. Related Equipment e 62
BSLTM Series Of Ba” Screws fOI' Sma” Lathes ............................................................................................ 64
HTF-SRD Series of High-Lead Ball Screws for High-Speed and Heavy-Load Applications = xweeeeeeeeee 66
Highly Accurate HS Series of Ultra-Precision NSK Linear GUIdes e 68

Linear Guides for Food Machines and Medical DEvICEs -« wurrrrrrrisisisisii 70




E5 ULEEREZZZADHMFESICLET

Bl KARBITIREME
BT =
H. Machida

ANEEXRZBEH L, REFENZEHFDITEIMPFIEEOSVEMZEIEL, ZETERNUC VR
ZEOTCEFR Ule. TORR, £aFEHEHNICERIELTHEDFET. FiT L E® DVD IFEDREBR R,
INATUy REEEPRRIENY AT LAEE, DL 20 FHICEFRHSED ocRENEDED (2%
HHIEICKRIEFRT. HHBFEL/ VIV TELDA-IZRRIET ©SHDEEZ 20 FHIICEIERT
TETLLOD?Z LT, BMOEF ST TRATDERMAEFED, HIKRREEOFMO KD SNDHEMN
[CADTHDET. HFHRIRT CO, BIHZ RS T & EDICHIKERZARYNCT D ENKHSNTHOET.

HZFEROAKEMENTHOFT. AR 1.5 mm DONE b m ZHBR DY A XX CRRATEEIZZ D
WICHEIAEN, Bz AL—XICREIEDCETES UPERZZATHDEYT. RENTIEI TICK
150 fEEDHZHBILRMICHIFIATNTHEEILTH O, BBEICHIFEEE (150 8 /1 &) D#FHME
AESNTHBEDET. Uleh' o T, BMNULIPRSN, HEEEHMROEAMREZSHDIEN, REFE
EEBIRIVF— HAHAVEHERDESEEFHMOREZOEE UEFT. ILHOHFEFEFHET ET PR
mhY, ENVFEES UVEREOMIICEM CEDEEAZTCHDET.

Sh, BS5ULEEREIADRMHES ZRESEBCVIEEFTT. ARBEBZXA DihEEmPE
M, R TPV Ty —EWWofcEERKES, IREPHEMEEEVN O YT -y, RmERE-
AT 7 VE—YIFEORBRMR - [FHEE. SOICEREEN - EREEEFT CHOoMHnHOEmZIE
NSBTIREFH Ul B4t(d #8, bSAROY—, @, XHbOEWVWS4D00770./0Y9—%
BEEELUT, "BoEACREIC ZBKIDELBIC, BIFIENT D EICK D THIEKIRIRRTE
PIRIF—REOERICEHTENDFT.

NSK Technical Journal No. 683 (2009)

1



EXE S FH 852 DB EN ]

fRER HZ”
e sz

Technological Trends of Railway Rolling Stock Bearings

N. [toh

Trains are playing an ever-greater role in mass-transit systems as a means to deal with various environmental issues.

Accordingly, as railway companies develop faster, more efficient, and safer trains for inter-city transportation, various rolling

stock components must also be more highly reliable.

This article describes rolling stock trends and specific technologies related to axle box bearings, gear unit bearings, and

traction motor bearings. Such trends and technologies include the advancement of differing technologies around the world

that are used in developing high-speed passenger trains that are capable of speeds exceeding 300 km/h, higher

performance of speed sensor technologies, extended maintenance-free performance, lightweight designs, and global

standardization.
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Photo 1 N700series Shinkansen bullet train

K1 FHBREE(CHBIFTDAA VT T AEEDIER
Table 1 Maintenance intervals extended for Shinkansen bullet trains
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Fig.1 Locations of railway axle box bearings
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BE2 NSKEITSATFTvVIRFESEMNE SAmM=
Photo 2 NSK rolling stock axle bearing with plastic cage
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Photo 3 Cylindrical roller bearing and ball bearing with electrically insulated outer ring for use in traction motors
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Technological Trends of Bearings for Construction

Machinery

ERaE"

Lot

H. Kamijo

Construction machinery are integral to building the infrastructure that help to make our daily lives more comfortable.

Such construction machinery, which include crawler dozers, wheel loaders, hydraulic excavators, off-highway trucks,

and many more, use all kinds of bearings. Bearings for construction machinery are subjected to a variety of severe

operating conditions that include heavy and shock loads, light loads at high speed, or heavy loads at low speed. NSK

has been developing specific bearings for various components of construction machinery that meet customer needs

for long life and high reliability. The technological trends of bearings for a hydraulic excavator, which is a typical type

of construction machinery, are presented in this paper.

1. FAHE

2. HEY aN |V RES
2.1 heClEHReE RS2
2.2 ETIRRE AR
2.3 HERY TH#Z
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Fig.1 Transition of construction machinery output
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Fig.2 Bearing applications in a hydraulic excavator
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Fig.3 Life test results

>

N

L |BfEREA —
BHPS —

REFREFEE. me
~ o o o

N
T

FrAOE#X1.0 FFAEEHX12  FFELOESmHEX15
[Ol¥mRE

4 (RErESEFESHIMER
Fig.4 Cage wear evaluation results

=& e

SRR — AT A RE 28 RifsE ) \U—5 RS

5 BV YF1TIAVYT SR
Fig.5 Thin cross-section angular contact ball
bearings

10 NSK Technical Journal No. 683 (2009)

e FAEFT IS EEE (CEEVRREN100 CZBA D
EHHO, SHERY THRHR(CIFSRIEEHIRE T
BIIBEBEMUDKROOSND. AEREFICEFHEIS
HE O —RRBVCERSNTH D, NSKTEF=EEEH
RIEFCCMAMICEBNTLS YU Z77PPSH (BEEIR
RUTIZUIPILT 74 ) ZRFEFSEICERALTO
5. —MBICERFESEMEE UTEDNTL DR 7S
RREIIEROREZR CIE, SREBHRERE N TR
EDETHELTUE D, ULNUEH'S, COMEHE
RUZZ REBEEEELED, BRICBVLCThbEREZ
R LCHD (A7), WERY TOSREBRRET
[CHENCEERMZRELTLD.

PUEASEHE HIVNIDHE

50 000
£
Z 40000 -
i A s)
iF 30000 [
L
2 20000
| L
jp 10000
0 ‘ ‘
0.000 0.020 0.040 0.060

PERDIATE, °

6 BAVF1TOAVYT SEBHZEEARMTL
CHEZDHE
Fig.6 Comparison of thin cross-section
angular contact ball bearing and thin
cross-section tapered roller bearing

800 [ smep(e—t GF% | 10| 20 | BE

JusHee29) | LPPS[ O | @ 180°C
PA66 || & [ a [[160°C

7 600

=N

[3)

FIERS [SRAR
IS
o
s}

200 |
7y

0 260 460 660 860 1 600
JNIBRFRE, h

7 SHPDMIRS |5k D MHAfE 2R
Fig.7 Change in tensile strength of snap cages



3. ZOfth EEREMAER

BT CIEEBENME®/\ AT U v FERXDREEHMD
HEL, HETE—YDROD(TEEENDERASNDD
Ho. BEFEICERASND#MZ CIIFEREVDBED
RETHIEDNUIELIEDD. COBBOIMEREL
T, NSKTIEHmICES = v I 7285 Ulcieize
RERFELTCVND (BEEH2). COMZOM@EFETIE
1000MQZEL (F&R1), hD#RFETALISO (C
FUTWBDE®), BAEBASNTVDIRERZD SD
BRAZIILIITERBBZHERT S ENAET
&Hd.

BEE2 @Gz
Photo 2 Ceramic-insulated bearing

xR1 EEMROSEMATIARER &Y

4. HEHE

BlE. JAEY aN)LZERERE U TEEEMANSK
BWZOBNZITo .

R, BREMIEBRIC SICRRSNDFEE, &
BERETCDREEMEXRT D, —ATIEFHICRES
WOSEKRFEBICEmULTWVD. NSKIREDHITZ
HE—EBRRIE, SFECORESD, SEEEICNA,
®NLD (RFEZ ERAE), EES, O2/00 Mt
BEMEOFMBAREREBEICER U2 ZREREL, S
BOEIEMOERICEMUKITCWEEZS.

SEN

DIEEAN B TER, PR 7FEE RO EREEMEZEDITREEH
A REHEE" (2005)

2)HEM . 1B B, EERDIAMZRFEDEFWIEA N X LERFD
1t £513R BENFADAEZDIIEX X" NSK Technical Journal
No.680 (2006)

3) B 1B AT BT ABH KB SR eSS -HPSEERAD I 28,
NSK Technical Journal No.679 (2005)

4)FeH 1Bk, PPS&RIFERDBFESILA" . NSK Technical Journal No.653
(1992)

5)ILIEA 8 NIl BE, i smEBEnE AR NSK Technical
Journal No.675 (2003)

Table 1 Performance test results of ceramic-insulated bearings

HERER
No. SERIE B =
° Ll e ©S5=vomE
] =R S —ZHAERDEIRICHTD8E FRIER RBELBE LEEL
2 P EEIETTAIE E/7500 VENNES DI FIETE 1000 MQU ETREEFL
3 Vs ERE MEIRA COMEBRE 2.10 nF (6311)
. R - AEITSLE BFENDREE UIC L DREHEEE, ROESIRROELD SEBIRYT | EEEL E
e BEEAE SRR | BRI
BRI ERR R S R NOBREATE 100 MQBLET, ZEULMETHL
HEDERERENRR WMPEE S HEEBOBRET FEAEEEL
; . 130 ‘C—E5E— -10 TOEE L (2051 7)) ([T L DIEBIEH, SRR EEEL
A ihats RUBBSSEOELEATE HESE | FEAEEEL
8 ST — SRR (BITH. SZeR), JU—TDEL, BEIER, | EEEn  BEELE
RS RUSBSBOE(LEAE HEBEE  BACEIBL
5 S BET100 MMH SOEEADE FEEIC £ D ESHBDIREE, SEERT | BB b
w8 ROMEBIEADZE L ERIE B | BB
o N—— EIEEIE—40 °C, JEES5 %R L (2004 2IL) (L&D SEGIRYT | BEEL E
AL ey, BESEOZENE HESE  FEACTEL
1 By B, ED SORE LR A EENS GHESIT) SR B PRI T S F%
12 fEEER R ST S IR E EDIRAE AR 4kVLE

NSK Technical Journal No. 683 (2009)

11



12

EREWMA > T v Y —ES=Z O%dil

e

-

R fE

Bearing Technology for Industrial Compressors

S. Higashi

Numerous types of compressors are used in almost every industry throughout the globe. In this paper, we present

some basic concepts as they relate to a few types of compressors. We will then discuss the types of bearings that

are most suitable to such applications, especially in regards to bearing performance requirements and related bearing

technologies that can be applied to screw compressor used in industrial applications.
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Table 2 Example of dimensions and basic load ratings of an angular contact ball bearing
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7205 25 52 14000 16 700 19 %
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7306 30 72 29100 34 500 19 %
7207 35 72 25700 31000 21 %
7307 35 80 34 500 38 500 12 %
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Technological Trends of Ball Screws for Industrial

Machinery

RERIER)

TS

M. Ito

Ball screws are used in an increasingly wider range of industrial applications in recent years. Such applications

include injection molding machines where ball screws are required to perform under high-load and high-speed

operating conditions at low-noise levels. This article introduces various series of ball screws, including the A1 series

used for the screw injector and clamping unit of electric injection molding machines. This series has been designed

for high-speed operations at low-noise levels in a low-profile package, which also makes the series compatible with

material handling equipment and robots as well. This article will also cover the high performance seals used in this

series to protect the ball screw from various contaminants.
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Technological Trends of NSK Linear Guides for Industrial

Machines

E. Hayashi, M. Hattori PRI B

The basic configuration of linear guides (linear motion rolling bearings with a rail) in use

1932 French patent.

today can be found in a

In the first half of the 1980s, NSK manufactured precision linear guides on a commercial basis mainly for machine

tools. Later, NSK developed various linear guides that met the needs of specific applications or the needs of the

market.

This article introduces recent technological trends of linear guides. We will discuss new technologies and new

products including the RA series of NSK roller guides.
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Technological Trends of Ball Bearings for Household

Electrical Appliances

£H| &

A. Yamamoto, H. Ishiwada

Ball bearings used in electrical household appliances have achieved increasingly higher functionality over the years in

response to demand for higher performance of such appliances. This article discusses the related trends and

technologies of the ball bearings used in these appliances.
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In this paper, we introduce NSK's newly developed plastic cage. This cage serves as a key component in bearings,

which are under growing pressure in recent years to meet the high-performance requirements of electric motors for

industrial and home-use applications.
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Research of Electrically Conductive Grease for Office

Equipment Bearings
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Conductive grease is used in rolling bearings for office equipment, such as copiers and printers, etc. The electrical

resistance value of bearings packed with electrically conductive grease increases over time. In this article, we discuss

factors related to this phenomenon, and the optimum specifications required of electrically conductive grease. Our

research shows that the oil film parameter of bearings using electrically conductive grease should be maintained

within a certain range. Furthermore, controlling the oil absorption characteristics of carbon-black used in the grease is

effective for achieving optimum specifications for the electrically conductive grease.
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Sensor Bearings for Railway Rolling Stock Axles
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ELCOMP™ Bearing Series for Screw Compressors in Industrial Applications
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High Performance Angular Contact Ball Bearings for Industrial Machinery Pumps
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performance angular contact ball bearings
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7312BEA 60 130 31 97 500
7313BEA 65 140 33 108 000
7314BEA 70 150 35 118 000
7315BEA 75 160 37 127 000
7316BEA | 80 170 89 138 000
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Quiet and Low-Vibration Series of Spherical Roller Bearings for Elevator Applications

T4 AE)ZHDICEEYS, AFEFITEITSE
EDIEAD DS, ZNICHVSEBEIVAIUAN—5(F,
ZLDANZERBE TERIT DEKRNEE D TETCL
D. IIFNE, TUN—FEEEE - KEEENE[
o TWs. —7. CNSEXESIDE EEEDIC,
FEODOM (REM) OB LBROON, BEHEDTH
$5E - IRBDEBDEFTNTLD.

TUNR—FHEE LEICILERTNTVSEEH
DR DOVNCIE, fERN 5RO ESN TV cER
DEEREICIA T, B&EOEL - EFE&ERAET
TOMZOESDEFBN, CNETLUECEKREIN
TETLD.

NSKTlF INSDEKRICHADZEDTED,
e - RIREEEEFRL DR ORFEICKIIL, U —
ZELIZDT, URICZOMEZEBNT D.

1. ERSZ{IAR
BE1(C, FAROIUAN—5HHES - KREE

BRI DR ZRT .

MHEHZ(E, #MZOF - REOERZXRSCHIC,
REFICOICDEBER S NG S BRI DEER M2
BB L, DUNORRIEEREHIRE Uic.

(1) BZABBITER
WA T EFTDORELICKD, B ERIER,

FleFTAHERFBROERSZEASIE.

- BRAE Y T EEREEICERTE

- IEXL VI ISO FHEEFEDK 2 2D 1 (THE/\
(2) BRaABE

WREMREOBEME - D@ LICKD, BS
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Photo 1 Quiet and low-vibration series of
spherical roller bearings
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Fig. 1 Noise test results
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BE - IRFEEALCOHRTE, BFR - Ke=T
LR—=F(CHBITD, HZORES - BRBICHTIE
KRZBESEDENTEDKLDIC, HFRIFEREH TR
ZRALTWVS. CNICKD, BHRZEHBHAATEEE
DEEREDRESH, {EROK 5 DD 1 [TEB TN
TWhd (E1).

3. BHEH - Tk

SEOYU—X{ElE, #H2RE 100 ~ 400 mm
DEHE T2/, ®1IC, SAVFVvITUIEHSD
RERBEZDTEEEZERT .

4. ¥ &£ ®

S8, FEZHRLICEBREEILDERNEH, &
EIUN—FDHRENENT D EFRINTND.
NSK D' FFE Ui s - EIRSEBH D 28RS,
SRL AN [CRERTREHEZBELTCHD, *
DDHDORL, RE%ICENcEBBEILBI L%
DHEEICEBMCEDDDEEZD.

x®1 5

EARBNBE SN0 DHZEDER

Table 1 Specifications of quiet and low-vibration series
of spherical roller bearings

I
=0

r

oD —+—-——- jd
BOES FEIE (mm) BEAREBEE (N)
d D B |r@&lv Cr Cor
23020CD | 100 | 150 | 37 1.5 | 212000| 335000
24020C 100 | 150 | 50 | 1.5 | 276000| 470000
23120C 100 | 165 | 52 | 2 345000 | 530000
24120CA | 100 | 165 | 65 | 3 345000 | 535000
22220CA | 100 | 180 | 46 | 2.1 330000 | 440000
23220C 100 | 180 | 60.3| 2.1 420000 | 605 000
22320CA | 100 | 215 | 73 | 8 600000 | 785000
23030CD | 150 | 225 | 56 | 2.1 470000 | 815000
24030C 150 | 225 | 75 | 21 590000 | 1090 000
23130C 150 | 250 | 80 | 21 725000 | 1180000
24130C 150 | 250 |100 | 2.1 890000 | 1530000
22230CD | 150 | 270 | 73 | 8 765000 | 1120000
23230C 150 | 270 | 96 | 3 975000 | 1560000
22330CA | 150 | 320 (108 | 4 1220000 1690000
23940CA | 200 | 280 | 60 | 21 570000 | 1060000
23040CA | 200 | 310 | 82 | 21 940000 | 1700000
24040C | 200 | 310 [109 | 2.1 |1140000] 2120000
23140C | 200 | 340 (112 | 8 1360 000 | 2330000
24140C | 200 | 340 [140 | 8 1570000 2670000
22240CA | 200 | 360 | 98 | 4 1300000 | 2010000
23240C | 200 | 360 (128 | 4 1660 000 | 2 750 000
22340CA | 200 | 420 (188 | 5 2000000 | 2990000
23952CA | 260 | 360 | 75 | 241 930000 | 1870000
23052CA | 260 | 400 (104 | 4 1430000 | 2580000
24052CA | 260 | 400 (140 | 4 1810000 | 3500000
23152CA | 260 | 440 (144 | 4 2160000 | 3750000
24152CA | 260 | 440 (180 | 4 2560000 | 4700000
22252CA | 260 | 480 |[130 | 5 2180000 | 3400000
23252CA | 260 | 480 (174 | 5 2740000 | 4550000
22352CA | 260 | 540 (165 | 6 3100000 | 4600000
23960CA | 300 | 420 | 90 | 3 1230000 | 2490000
23060CA | 300 | 460 (118 | 4 1920000 | 3700000
24060CA | 300 | 460 |[160 | 4 2310000 | 4600000
23160CA | 300 | 500 [160 | 5 2670000 | 4800000
24160CA | 300 | 500 [200 | 5 3100000 | 5800000
22260CA | 300 | 540 (140 | 5 2610000 | 4250000
23260CA | 300 | 540 (192 | 5 3400000 | 5900000
23972CA | 360 | 480 | 90 | 3 1390 000 | 3050000
23072CA | 360 | 540 (134 | 5 2390000 | 4700000
24072CA | 360 | 540 (180 | 5 2930000 | 6100 000
23172CA | 360 | 600 (192 | 5 3800000 | 7100000
24172CA | 360 | 600 (243 | 5 4200000 | 8000000
23272CA | 360 | 650 (232 | 6 4800000 | 8550000
23980CA | 400 | 540 (106 | 4 1890000 | 4 250 000
23080CA | 400 | 600 (148 | 5 2970000 | 5900 000
24080CA | 400 | 600 (200 | 5 3600000 | 7600000
23180CA | 400 | 650 (200 | 8 4150 000 | 7 900 000
24180CA | 400 | 650 (250 | 6 4950 000 |10 100 000
23280CA | 400 | 720 (256 | 6 5800 000 |10 400 000

AKIF, #ZAE 100 ~ 400 mm DFEETY U —X1E
UfcBD—B2ERE L Ca# LIcbDTHD.
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Creepfree ™ Bearings for Fan and Pump Motors

T7VE—IPRYTE—IBLETHERSND#Z
(& E—FHEITLOHKNNS, NwE/N\DIVTE
ZITEFXEHTHEASND NS, KIS, ®AT
FE—FBRECDICDOTIVZZDLR/I\DIVTDE
RAAMEMULTHED, AEREDEVD SIEROFHIHKER
DIV TICHE T DERERRG T CTHIRE/\ DY
VIBDITEFTMERL, JU—THRELPITVIER
BEEOTWVWD., JU—TRRETDE/N\DIVI(F

BE1 JU-TJ7U-"#%

Photo 1 Creepfree " bearings

®1 VU-X—§
Table 1 Series lineup

FULBEREL, NCLDbEmRERZEFESETUE
D. TOfeY, NwmE/\DI Y IREE T EREDHTHE
RUEH SO U—T%ZhET 8RN EEN TLE
FENADREMR EF—C, (EROELIFIED
FEEATDIENTEDNSK I =TT —h 7%
AFEL, YU—XEUZOTURICHENTD (BE 1.

1 JU—TJJU—#Z0EE
Fig. 1 Structure of Creepfree bearing

HENE | HENE | wEE BREREE s RUES
o i e cry | coy | BOBL” BAEE e BMU—LE | FEEmy— LR
26 8 4 550 1970 6000
10 30 9 5100 2390 6200 77 DDU W
35 11 8 100 3450 6300
28 8 5100 2 370 6001
12 32 10 6 800 3050 6201 77 DDU W
37 12 9700 4 200 6301
32 9 5600 2 830 6002
15 35 11 7 650 3750 6202 77 DDU W
42 13 11 400 5450 6302
35 10 6 000 3250 6003
17 40 12 9550 4800 6203 77 DDU W
47 14 13 600 6 650 6303
42 12 9400 5000 6004
20 47 14 12 800 6600 | cewid 6204 z DDU w
52 15 15 900 7 900 e 6304
47 12 10 100 5850 6005
25 52 15 14 000 7 850 6205 77 DDU \\%
62 17 20 600 11200 6305
55 13 13 200 8 300 6006
30 62 16 19 500 11 300 6206 77 DDU W
72 19 26 700 15 000 6306
62 14 16 000 10 300 6007
35 72 17 25700 15 300 6207 77 DDU W
80 21 33 500 19 200 6307
68 15 16 800 11500 6008
40 80 18 29 100 17 900 6208 77 DDU W
90 23 40 500 24 000 6308
75 16 20 900 15200 6009
45 85 19 31 500 20 400 6209 77 DDU W
100 25 53 000 32 000 6309
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Fig. 2 Creep-resistance test results
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Fig. 3 O-ring tension test results
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Fig. 4 High temperature durability test results for 120°C
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Fig. 5 Ester oil/grease resistance test results
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Long-Life Ball Bearings for Industrial Motors

EXRT-IH#ZE, #FEELENLIEORDS
UF D LAFARDIT U —ARLLABVSNTEL.
ULHL, B, SEEEHPEIRIVF—ICEDNDE MU
OEITIMA T, BEHEMEDERDEEOTCTECND.
COEKICIHADIc®, NSKIFEFXFE—YHZHLE
UCREm - BEE - KLY DLU7JU—X (EAM
JU—=R) ZHcICRFE L. S COFFARTU—
AZEHAUc#RZRFd EAM J U — X AESE
E-YHITMRELUTCEBMAELZDT, LINCTHENT
5 (BED.

1. B8RS KU

COEFE—YHAE®MZEF. EAM JU—XDHRA
[CRD, E-FICKHONDERE LK NI ZET
TEBDLEL BAEICHT RFmbzRIRE L.

2. % kR

BUFICRSEFd EAM J U —AHAEEXE—YHATH#
ROFKRZET.

(1) &

EAM JU—X(&, SR CHiEEENIESNIC
WO 7baEY=Es £ SHICHRABL, BERICE
SR CHIEERYDREDMEWVERRZRA LT
WD, CORER, 1ERDUFILAIFATU—AEL
N, BfEERESME T2 FBaLIEe (@1,

(2) |’~ILD

EREBEBBLOBIDRTE - EaZzIkU, B
iz ufecElckDb, UFDLAITFAT
U—2DIEDIE MU MeEZRIR U, BEIER
BECKDBRA NV DATERERZR 2 (TR .

BE1 K& EAM JU—IXBAEEE—IREMZ
Photo 1 Ball bearings prepacked with long-life EAM grease for
Industrial motors
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Fig. 1 Seizure life comparison
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U, BKBREHEDRUEZERDOFBROEMZ(E, EXE
E—YDUREQLICEMTCEDDDEERD . SKkD,
LKL - —DEKICIHA BNDRDOERE - Bz
EHTNL .

FBRENSZ
P#E - @ 15mm, SHE © ¢35mm, 18 1 11mm
X104
100
z
. 60
I8y
= L
7 40
0

P2 R

2 BRNLIDHER

Fig. 2 Torque loss comparison
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Fig. 3 Noise level comparison
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Low-Friction Bearings that Promote Energy Efficiency of Vacuum Cleaner Suction Motors

RE RERABIURREICERASN TV E-(L,
BHBLT 45 000 BEOEHERE—IH TR CHD,
REBEEDP CIEEBIRELLRILF—ZHELT
WS, CDfeh, E—FEEmkICHEET DEMRDER
BRZEIFIVE—YFEzE LSEBHILIE HEL
RILF—DERICENS. SE, BRERERERS
b ZEIFICRIB U "I RUINVEERIE" Zi
BIELEDOTURCHENTS (BE1, B1).

1. BR(IEE) B K UMLER

COEIXNIMERR#IR(E, WMRNEREZR
BIEULECEICKRD, EROERTEZHERT DL
EHBIC, BRBERZFRESEE. Fe. BRERIC
SOWMBZORMEZIZ, 3EBLULORMERSSD
ZERB U

BEE1 #FHRREER#T

Photo 1 Newly developed low-friction bearings

1 aIRUNEEREMZEZOERM(IU—TE—7)

Fig. 1 Example of a vacuum cleaner suction motor with two low-friction bearings
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Fig. 2 Comparison of dynamic frictional resistance
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Fig. 3 Comparison of seizure life
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Long Quiet-Running Ball Bearings for Fan Motors Used in I.T. Related Equipment
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Photo 1 Long quiet-running ball bearings for fan motors used in I.T.
related equipment
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Fig. 1 Comparison of low-noise durability
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BSL™ Series of Ball Screws for Small Lathes
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Photo 1 BSL™ series of ball screws for small lathes
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Table 1 Ball screw nut dimensions of the BSL series
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Fig. 1 Compact design of the BSL series in relation to a
conventional ball screw nut

B mm
FERT SERDE EUSTUSHE
FOES
wEU—N D A|H|B|L|W|X
BSL2005 | 20 | 5|36 |63 38|12 |37 |49
BSL2006 | 20 | 6|40 | 65|42 |12 |45 ]| 51
BSL2505 | 25| 5140 |65 |42 |12 |38 51 M6
BSL2506 | 25 | 6|43 |69 |45 |12 |44 |55
BSL2508 | 25| 8 |46 |72 |48 |12 | 55| 58
BSL2510 | 25 | 10 | 46 | 72 | 48 | 12 | 65 | 58
BSL3210 |32 | 10 | 61 |93 | 63 |18 | 68 | 76 M8

BSL3212 | 32 | 12 | 61 |93 |63 | 18 | 77 | 76
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Table 2 Ball screw shaft dimensions and the reference figure showing the flangeless end configuration of the BSL series
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dlar| M |d2|d3| g4 | L | L1 |L2]13|ca|is] 6|78 Lo |Li0 BON | F
BSL2005 |54 15| M15x1.0 |12|15|14.3| 500|500 |66|201->129] 8| 9|14|10.15 |1.15| 15TACA7R |47
BSL2006 4 21
BSL2505 327
BSL2506 | 55|90 | M20x1.0 |15|20|19 | 700|700 | 71|27 41281 10|14|19| 15.35 |1.35| 20TAC62B |62
BSL2508 5 [29
BSL2510 5 [29
BSL3210 |35 |95| M25x1.0 |20|35|23.9|1000| 800 | 71|33 184331 12| 15|20 16.35 |1.35| 25TACE2B |62
BSL3212 7 [3a
FsEmEA 24% &L Ul I
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HTF-SRD Series of High-Lead Ball Screws for High-Speed and Heavy-Load Applications
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Table 1 Series lineup
W | U—R BEAEREE(N) EDRE (mm/s)
(mm) | (mm) | 8545 (Ca) | BEH&(Coa) | d *n12F
HTF-SRD 5040-6E 50 40 195 000 | 491 000 1600
HTF-SRD 5040-8E 255000 | 679 000
HTF-SRD 6340-6E
SRD 6340-6 63 40 291 000 768 000 1950
HTF-SRD 6340-8E 381 000 | 1060 000
HTF-SRD 8050-6E 80 50 401 000 | 1 180 000 1250
HTF-SRD 8050-8E 526 000 | 1 630 000
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Highly Accurate HS Series of Ultra-Precision NSK Linear Guides
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Linear Guides for Food Machines and Medical Devices
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Table 2 Applicable series and sizes of NSK linear guides for
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