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Sustainable Society Powered by Renewable Energy
- An Approach from Millennium Sustainability Studies -
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Future style of energy usage in Japan is at great concern after the accident of Fukushima Daiichi nuclear plant. From the
viewpoint of Millennium sustainability, the society should be powered by not fossil fuels nor nuclear power but by
renewable energy. Principal automobiles may be electric vehicles shared in communities and charged by small

hydropower station in rural area.
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Market of Wind Power Generation Industry, Technology Trends and Bearing Technology of NTN
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Recently large-sized wind turbine generators and off-shore wind turbine generators have been globally
promoted in the field of wind turbine generators industry. It is not only mere enlargement but also accompanying
innovations of high reliabilities, longer lives and high efficiencies. In this paper, the trend of the industry will be
introduced along with bearing technologies, which contribute the movement of the industry.
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Application of Condition Monitoring System for Wind Turbines
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NTN has developed Condition Monitoring System for wind turbines. CMS can detect the failure of main
bearings, gearboxes, generators, and many mechanical components of wind turbines at its early stage. One
feature of CMS is users can monitor from a remote location. This system includes a data acquisition module,
data management software and monitoring and analysis software for client PC and was the first in Japan to
acquire GL certification. In this paper, the structure and the diagnostic method of NTN’s CMS will be introduced.
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Motorized Linear Module for Tracking System of Solar Light / Solar Heat Power Generation
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NTN is engaged on product development for new energy sector. This article introduces the motorized linear
modules which possess feature of low cost, high performance and easy maintenance for solar tracking system.
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Development of Induction Through-hardening and Induction Tempering Methods
with Temperature Control and Microstructural Control in Bearing Steel
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In this report, induction through-hardening and induction tempering for bearing rings are introduced. Both
technologies determine heat conditions in induction heating by utilizing temperature control and monitoring of
carbon solubility in bearing steel. This means the system eliminates the need for qualified experiences in the
heat condition design of induction through-hardening and induction tempering.

The system will promote replacements of conventional atmosphere furnaces by induction heating furnaces,
and result in a contribution to energy saving in manufacturing process of rolling bearings and reduction of

negative environmental impact.
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Schematic of induction heating system with temperature control
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Heat condition for inner and outer rings of 6206 ball bearing
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Rolling contact fatigue (RCF) test rig for 6206 ball bearing
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Comparison of RCF lives for 6206 ball bearing treated
by induction heating and conventional heating
(clean lubrication)
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Comparison of RCF lives for 6206 ball bearing treated
by induction heating and conventional heating
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Dimensional change of SUJ2 rings treated by induction
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Rolling Bearing for Environments of Ultrahigh Temperatures
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Takayuki KAWAMURA
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In recent years, the demand of bearings which are used at about 400 degree C for tenter clips, glassmaking
facility for solar panels and so on, is increasing. Usually, plain bearings are used for such ultra-high temperature

application in atmosphere.

NTN developed “ULTAGE Deep Groove Ball Bearings for Ultrahigh Temperature Environment” instead of
plane bearings, which gets an advantage of low torque and efficient operation because of rolling bearing. On the
other hand in vacuum environment, NTN adopts “Ultra-clean WB Bearing” by using under 300 degree C, and
now NTN is developing new products to achieve 400 degree C for higher performance.

This report introduces the design, feature and performance of “ULTAGE Deep Groove Ball Bearings for
Ultrahigh Temperature Environment” in atmosphere environment, “Ultra-clean WB Bearing” in vacuum

environment and current further study of it.
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Ultra-clean WB bearing
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Test results of endurance test for solid lubricants
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Machine Tool Main Spindle Bearings with “Air Cooling Spacer”
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High speed and high rigidity performances are always required for high precision bearings for machine tool main
spindles. However, since both high speed and high rigidity increase operating temperature, it has been very difficult to
achieve high speed and high rigidity performance at the same time. In this paper new “air cooling spacer” technology,
which will be able to decrease the operating temperature of bearings by applying cooling air onto the outside diameter

of inner ring spacer located, is introduced.
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Parallel Link High Speed Angle Control Equipment (PHACE)
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NTN has developed a Parallel link High speed Angle Control Equipment (PHACE) that can control the angle with
two-degree-of-freedom fast and widely (bend angle : max 90 deg.). Adapting the unique parallel link mechanism, this
equipment can be compact and move widely. In addition, devising the drive mechanism and the control method, we
improved the positioning accuracy ten times more than our conventional equipment and realized faster positioning
control. Furthermore, we has developed the teaching console that can operate on the production line easily.

1. FAHE

NTNIZ, SFEAZRIECEDHERI 31> DU
VOBEENRL, FUF 1T —5 TRIBERO2EH
EOAEZHET AEHHEEZRAELCERD.
SORER LIS UL VoS RAEETIEES (UL
T, BRAEEHEE) (&, 2EHEREH O IEEREH
ZEUCCET, BEgED/N\y oSy 17 T5H
U, IERDEEZLO0.05mMmMEINETCH EEE.
Fle, KESAVNDBEAZEEL, BEEDEWVLT
«—FJAVV—)LZERFELUZ.

AR ClE, AEUICERBEFEEEDRRDOLU
BORUMEBROIBEDAERZE, SHICTU—E
MEENDBERAFICDOVWTEBNT D.

2. NSUIWUZVIHEIEICDOWT

—mRIC, ISUILU Y IRBIEN—RXETY RTT
T OIDEKDY U THHIERBSNICHEB TH
b, RERNEHEE LT, Stewart-GoughZ!, [OlER
Bl BEEETHLENRTFONDD. —H, SERAE
FlfHREICIRA U\ VIV VOElR, CNnoom
KEROLBDEFELED, LUTDOL S HIREDESEE
FD.

KIS UIU VO#EIE, BRI LDIC, Bin
AU\ T &SmO\ T EOBIC, Himfl?
— LB, RRUZTER, w7 — LB 0 o8
MENDINDUV IR (FIUVIR, H2UVD
R, BIUVIR) ELHICEELTVS. UVIR
DEB OEFEERZ B EE U, SEERHESBICER
BLMRPT V1S EMREEDED D #RZH0
BEEMZER L. <512, #RICFEZNSLE
fEEDA Y ZIE Ulc. e, BRICRI KD, &
IRRAIB LOFEHAIDOZNZNICHENT, FRY T TER
MET—LEMEDRE,. BRO. UVIINTEF
— LB EDEERE7Z 1 RTRDDLDICEELEC
ET, E3ICSRT XD 2DDIREY v I#E (1=
ZHRDCUISKE L7Z2& )V O DER T H1E) =i

GDBTcENZRIREE Ulc. TO/RER, EimfllU >
IIN\TEFERRAY O )I\T EOFDREERZS(C—
EICRB, 2DDKEY VI DhRXET 2FE(CH
LT, Bl imflD s ICHiRcafEd o/csd, &
ECLWEBIEHEZRIRCES. o, FRREBDLL
ZECT =TT 1—TREZ@IT CENPIRET,
hD, —EAMICHEREFZREREDRL THT—T)VIK
EDRNIEL.

BRI

-42-



I /(5 L LU > R

F2UVIR

3. HERDBELHR

FEUCEERAEAERECIT, FRERZES
"9, ARFERIE, BESNICEHEEE, OKU,
I/ SUIVY VORSEREEEZAKE (LT,
EERBERMERE) DOBISN, SERAEEKE
DEHAVU TN\ TZTMIICUTRET . K,
SICRIERT +—FJaVV—=)LZAVCT 1 —

SR > O INT
EIUVIR
SeimAl 77— BB AS
FRRU > TERRE
BIUVIR

Bl 7 — L BBA

BHAIU > o\D FUIOEEZITD.
SF 51— = -
.I /ffl/)l/'))?ﬁﬁ% KF?%%DD[J?J X::?ﬁ}zﬁt LJ(I:\RI:#LJ(LA%TL
Unique parallel link mechanism &, iAo (B3sH) Z45 degll FICHIBREL T
W25 h, &RA90 degEx COEEN DD . F1ICAKRH
RROEFIRZRT .

BisRlU > oN\T

BREpHAE

NRSUILU YR |
EREEE

SRR > o N\T
SEtRAA) 7 — IR BB 7 — N2 E4 /\SUIVY Y oS ERAEIEHEE

. PHACE
H2 SEBmOEEGER
Connecting Section between each part

sEuvy L
(SEsf) / s SR> 2T

®5 BZRT«—FJ3VV—)b
The dedicated teaching console

BEU> Y|
(A |

HRU 5\ T
K1 )(SUILY ORISR EERIEEBDE S

B PHACE specification
®3 IKEY > OHE B B T #
Spherical link mechanism 5 5 10kg

OHEE (BEE—XV ) | &AK1.0kg (6300kg-mm?)

INA 0 : +45deg

{FEDEEE EER ¢ : 360deg (FEFR)
BDIR UMEROIEE +0.05mm LT
E—5HAN 50W X3

-43-



NTN TECHNICAL REVIEW No.80 (2012)

3. 1 N\SUIWY YIRS RAREUEKE
He[CEERAERUMEZ, R2(CTDEFIRZ

9. BOEIMBEICIET VF15FMBEREL,

TRZI59 D ETEBBDAT ZIEL LTS,

BinRlU > o\T
Bl 77— L BBA
PR > DB

FeimR 77— BB A
KR OI\T

B6 /\SUILU YIRS RAEEMEE
Parallel link angle displacement mechanism

&2 J\SUIVY YV IRERAEEAEBOLR
Specification for the parallel link angle displacement

mechanism
IE B T #%
P4 X GHEXEE) 100X 90mm
8 8 5609
# # 7 IU=#t+ it
3.2 EREnkkiE

BEtEEzR7Irg. ’/7 (a) [TRIKDIC, 3D
DUV IRINTCICE-YZEREL, EBEBEDX
ETSFE—FZZHL50mMmMIEETHS. &fe, £
—YHROTEEORTESEL, §SAHEOIVID
MEZRIEUTz. SREhhimE#EE, B7 (b) (TR &K
DI, Eimfll” — LABMICFHREZEEL, Tz
MU CTE—5 DEREN 7z Bimfil 7 — LABMITES S.

3. 3 #lEEE

SRAEFEHEEE, BEimAl77— LB O — AL
A p~s &SmO\ T DR A e, e
O ¢) EOBRRKZAVTCERBHIEZTD. B8IC
TILDIC, COBRADEERICKD, IERETH
DAV II\TDRE Fin/Ee SkRbfE¢) h
57 —AMEAE R 1~3ZKED, 3DDE—FTHEF—
LEERA g~ ZHHT . TD®/R, NEE—FT
BHUBRDEEZESRILTED. THIC, EFEHERED
Ny IS wTaZziTEHET KIS, 3DDEHA—
LB ZBEMICHEE TS B HIEFEZAVNS &
T, (UBRDIBEEZGE LSBT,

-44-

IC v

(a) BFEEORTREE
Flat structure of the drive mechanism
alwA o4

5 T

RS BB — LB

(b) BRENNmERAE

Driving force transmission mechanism

®7 BREhtdeE

Drive mechanism

E—5EEA
&'_ﬂ:&ih 7 —LOE5E By ~ 5
- IEZE 15 t
fi E
el e
=1y U )\D il pripeg:d

bizgV=I'’

{FETE

®8 HIfEITA

Control method

3.4 §F7«—FJaVV=)b
EESAVNDEANEZREUCERT«—F>J3
V= )VEBNTD. EEMAFRZERIICTRT. AOYV
V=)UlE, EiRflU O I\NTDEBE, fTiNEo ShE
O ¢ DEEERETIERT DI EICMA, B8ICRTE
BROEEFEDXYEZE L TDAIBANICKDT 4 —
FIJBHEELTVS. &HIC, B9QISRTIVY



T By Y R

—VEDBERS VICKD, BFSEZMRERL, €
DAIBZSIREEDT « —F VI HKREEDMA, (EXIR
S CORIMDBZFED LD _EPRBELLEICHR
Yo CTWD. D, E—FTAVBRUER/F—
VCEDRHBRE, BT HXYRT—Y (5. A&M)
2R 0T« —FVIJBHRECHD.

K3 FERT—FIJOVV—)LOHR
Console specification

IH H Tt #
HA4 X (WXLXH) 224X 174X 87.1mm
g 2 kgL T

Operation screen of the teaching console

4. IERATEVYICKDEDRUAIERD
BEDAIE

10(T7°9 K 3 [CEERAEHH=RE DIt 280D
BERATYUZEESL, SFRAEHERBEDLImHIIE
DIRODR UNIERDIBEZRE LTz, AIETTEHE
FHIE, [EFEAY-Ea2L—T«2J0ORy b—148E
IEENUEERTE] (JISBB8432) Z#Z&&(C LY.

SEAEHHRE

tEREtE Y

WS e N k =

10 EROEEAEESE
Device for the measurement of the positioning accuracy

4.1 FESE

B11CRT&SIC, FRDESHK—ZCHLTIB6
BEIHD SOMBRDES 105+ 2 ATV, Sl >
5\ T DIEHEBDE DR U RDEE R E U,

B12ICRd&S(C, Bl > 2 )\ TOEERD
DS IEEDEEN (SEEEIU > 2\ D DS ATE (24
) SR> 2\ TORDE (AREHE) SB
229 HIETEICH LT, 4Bl > 2\ DO
HEEY BHBEEER—Z (P, P) &L, E13
CRIESIC, BEBR—Z (P, P) EERK—Z
DFBE DEAIEROAE ([+BADE S%7)
ERDEUERDEES TR UL, 55, TRR—
Z (P Py &, T (1) [CEDEETS.

(Px;Py)=(DXtan(0!y_ay)y (Dxtan(ax_&x)) (])
ax, Ay : XEH}, YEH“%D@“E%ﬂ%
ax, Ay - BFEDR—XDax, Ay D&

MERAt Y UOEAHESFMINREI CEEIT D/
$, O—/RT4)VFZBUICHEHESZ7FOJ5
AIZRICEBASL, BEITFYUEZSTAILE CAIE
BOESE : £0.0TmmILT).

®@ © o ——

@ \ / @" }5(1;7‘1'\47—)7\
\ v ‘// @
\: .A/ 5

©) > 0 <
S
Lqi?‘éf@ﬁz;\ )

11 (IERDE
Positioning direction

A8 E

12 AEDE
Measuring method



NTN TECHNICAL REVIEW No.80 (2012)

Y FIRK—Z (Px, Py)

- -

. . BRR—-X0F

\
® e
. \
1
. ,' Xuax

AR

®13 #BORUAIERDIEE
Repeat positioning accuracy

4.2 AEFH
AERHZRAICRY . BHAEDSLUEROIME
El&, TEEDRKECTO.

x4 AEFRMH
Measurement condition
IH B x fm =
EHESE 1 kg oY +ETRE
A s . Eiix{A| 77 — LEZBA D
i I
fIBRDAME 16 (9) ( )AIF 0 =45degDIiE
BIERA >~ 9 KREDIERR—XBH
HIEEEL 160 (90) ( )AIF 6 =45degDiE

4. 3 AIEER
BORUAIBRDBEDITHERZRSICRT. &8
DIk UBEROIBEIFRAL0.025mmTHD .

x5 HIEHER
Measurement result
ERR—X DR UNERDIEE
6 [deg] ¢ [deg] [mm]
0 0 +0.012
25 0 +0.017
25 90 +0.023
25 180 +0.019
25 270 +0.018
45 45 +0.014
45 135 +0.018
45 225 +0.025
45 315 +0.021

-46-

4.4 ER

BERATVT(CRORREDED R UMERDIFE
AEDZAMICDOVWCTEERT 2 FIEAEUIZ 1 a1
DR URBES [FREICRT L HEDIE DR UAIERSD
BEEEERUCH2EORETCH DD T, IRED
DR UNIBEROIFEIFZ T MDD R UAIERDFF
ETRESNS LT,

RIS, B4R IERLEICKDMUERDIEEA
EELBARELT . EHRIIE(CKDRAIEF, W+
N—NEKERIT DL, BRUBERY A XLUTD
DEEFCTEHTDHILET, SREICAECES.
CAIEBDIESE © £0.005mmUT) . WAIESZE
([CRDBDBRUMNBERDBEZLER UCER, EFT
HHTEDHRTES

SOMEDERAB LV TICRDAEL, EHR—X
CEDRAEEDENODBIDAECTCHD, NUHES
FEZRWTEYYHIESDEHRY A IV JZiEE
IHCETRAE=ZEELL, RETHNERSND.

2T, LEBRZEFA, FAEEDEDIRUIE
ROBEAEIERBLE Y ZERAT D EE U

HER—X
I
g
Q.
<
S
1024 pixel
(a) AIENE (b) EHRT—%
Measuring Point Image data

E14 BEgRLEICKDAETTE
The measuring method using image processing
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System configuration example of grease dispensing

EEAE
ZIERE
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16 AT LR
System configuration
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(b) Zfmpl 2

Another sample

C— -
(a) &#wpI1

One sample of dispensing
17 Zmfl

Sample of dispensing
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Development of the Lubricating Oil Supply Unit with Self-power Generator

AKX B
R &

Kaoru OMOTO
Hiroyoshi ITO

TR ERA S U — A AMROF/R(L P REFGEDYD, MRAECRARERHZ i
9%, BECHEBLEEREI =y MR L.

COEBRERI=Z v MIANRBERCED IS, AMICRERE, KV TEIOEBHLEE
ZARMY S. A1y MNERTHBHZHZAMICHIGT D EDEEET, 7UF15FHMZ
THomENMFZIER L, RIFEEBRIRZSK.

For the purpose of life time extension of the grease lubricated bearing for machine tool spindle, NTN developed

lubricating oil supply unit with the self-power generator.

This lubricating oil supply unit is built in outer ring spacer, and self-power generator, pump and lubricating oil are
included as a lubricating oil supply unit. We confirmed that is possible to supply lubricating oil into bearing on a stand-
alone and good lubrication situation by testing of angular contact ball bearing.

1. FAHE

JU—-HBER#MZ CEROEGPREFmR(IEDICHD
C, MEBER/NRDIT U —AECTHEZRIABHEIT D
CENRET, JU—XEBEMZMEHIKT D
[MQGS (Minimum Quantity base oil Grease
Supply lubrication) #iJ U —XEBY AT L]V Z
BEUCER.

CNF TORFE THE o I EfaleEdiT I CBF I A
MiZNA, #MZAICEBERZHIGT dECRBIIEE
HEHE 1=y MERFE U,

AI1Zw blE, AEBBERPAEBHEIELL CTEBET D
CENTRETCHD, AT, COBECSHKBILEEM
a1 —w b (R, BEEafte1=v b) [ZDWT
fEITTD.

2. 1% B

2.1 2FEE
H1CEHOHEBLUBEBSHHEGE I Z Y bONERZTR

9. EEHREREIZY bMFE2 @) [CRIKDIC, H

HETEERNEEICED T, BZHoDEIETH

5. Ffe, E2(b) [TRIKDICABBICHERE (Fi
BXMER), BR - ffHRE RV ITBKIUEBMSY
VOREZERNBL, EBULBHZHNRBLUL TR TT
HERERs U, /XU SEZeEEICHIGT S.

Fic, /AVIEER2 (a) [TRT KD ICE#ZNREE
EAfEICERITS. B3I/ X)VEIESZRL, A
AR OREZ (a), (b) ([TRY.

M1 Bcx=SEMEeSHHEIZv b
Lubricating oil supply unit with self-power generator
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(a) MROLOEBHREHE L= v SORIE
Section view of lubricating oil supply unit and bearing

nEzRs 4 A

(WFrEVa-L) | AR ‘ AN prese—_—"
) wnEEEEE BERE
HEny Y QA } Ko7
J X

(b) EEmftiE 1=y ~OAER
Inside of lubricating oil supply unit
H2 BcxESIUEBHMEI— Y bOBIE
Schematic structure of lubricating oil supply unit with self-power generator

—_—
R N BES=p:
(rEiRe)
(a) MEHAT (b) it
before discharge after discharge

H3 EEMIHIARE

Discharge of lubricating oil
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2. 3 fl=E
BRAENOEBHOHIGE PHIGERE, R

BOTOYSLATHETS.
0 4 BEEE
AELRETEBAESEL. —CEEEREISL
TRy TEREHH TS
> TEE
v
BERE | KT
E
TR ILE— (x132)

M4 sBxHE IOy IR
Block diagram of electrical control

N Zutt 4

| | P g
K5 NUFIEI1-ILDIESE
Structure of peltier module
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SRV, EROFTEBRELICET D F TOHRE T
MM L7z,

H7(CHEEBRMZRY . BRANEEEEDAEL
(F&E, FTEBRENEWVLCEHDND.

H6 HBAAEY RV
Spindle for test
=1 FHABREROMER

Specifications of test bearing
SHERENSZ ¢ 100x @ 150x24
e = 20°
SSENAE SiaN4
RiFEME BwET T /—IUiElE
EZAERAT U —R MP-1 (9gHA)

&2 FHEBEAROFRM
Conditions of power generator
Bhzst L
SZEARTES 100N (BfIEFE)
[OlERERE 10,000min"*, 15,000min"!
HNERELRE ERLE1°C
ZERE BR_EEFv/\YY (EH0.1F)
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Characteristic of power generation
4.2 MHEME

EBHILEINRZIREL T Scsd, BRHZEREITE
BL, BBICRTREY MUICHEMTAL, RIICRT
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8 (a) (FEEMIERIOT U —XDIKE, (b) (&
BRI RO T U —RADREZRT . BEEHEHE
JU—RIE, 2RFICHR<EBLcCEZ#R L. &
Je. B2 (a) [TRIWMBRHEEIEDT U —EDIC
BH—ITHAL, BEBRfta1 =y MIESBICHEET D
TR L.

&3 MHHEBROZRM

Conditions of lubricating oil supply

B2 T

AR T TS 100N (BB FE)
EEREIES 15,000min"*
HNESELRE =E+1°C
EFREBEHATU—R MP-1 (9g%tA)
HHaEEH MP-1E5/
LTS 9100853

() =Vicp:: lnkun:- 1)
1) —ZXDIREE
After lubricating oil discharge
E8 MAT#RDI U —XDIKRE
State of grease before and after discharge

(a) ERSALLLATD
JU—RADIRRE
Before lubricating oil discharge

4. 3 AT

JU—RXBBTHEAT D TIFEBTHEMR(E,
20,000 U LDMAMENEKRENSD. DI,
RAPREZDHEIC, REEEHBHIEE & HiGERE
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x4 FABRHMTSLOWBHIHE I Y SO

Specifications of test bearing and lubricating oil supply unit
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Conditions of endurance test
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NTN Linear Modules Series

Ulrich GIMPEL*

Michael WILLE*

INFOER B52**  Tomoyuki OWADA
FI B Bf2*™  Masaki KAGAMI

NTNUZF7EYa1—)UiF, ZKETHEME=—XICHL, EEF/NUI -3
DFH SRBEEERERER - BT R EICKD, BMNERDICI—YDIEHE
ZEEBTER. NINUZFEY 21— )LOEFREIGABICDOVTIENTS.

NTN linear modules are establishing credibility from customers as supplying best suited products. In this document,
the feature and applications of NTN linear module series are introduced.

1. ¥ZAHE 2. NTNUZ7EY 1—-I)LOR@mEF

HEtE, #mElm, 8%, T35y MNIRIL, BME, RICNTNUZPEYV 21— )LOEEZ, R2(CHE
EEREGESETSFTEDH T, EEMERELSL0IX Kemd. ONRYAT, @QINSUILTAT, QKRE
MERDIZ, RiBEOEBLEEEIENBCED SN AT, BRODT—=TIEFATDAY U —XZHAR
TWS. AR CTIHBEMERE, UBERDIZY b, FiE Ufz. 42N MRENCKDTRAERE10m/s
KBEFEIOERAPIREENTNY Z7EY 1 —ILDRRE FCTOEERBE®, QKRBT A TAXSYU—XTIE
JORBIZIENT S . FEAI0MDEA SO—IHAEECHD.

&1 NTNUZVEYa1—)LOHE
Outline of NTN linear modules

OIS AT @INZUILYA T Oy N ) @F—TJIEIAT
AXCYU—X AXDLYU—X AXSYU—X AXLTYU—X
5 R INEL VNI b INE, SEaEsE BEEYRERICTHN | SREMERDTIN
HABEIA A RO == 7 5l £ 3l £ 3l
% UZ7HA R b=l T oA & el & el
2 [0S/ R T S — —
& XD R UBRED bEI ) Al = R—JL1a UBREND
g |1V IR NERE ] By SEIElE =
g # X HERE B — B —
SwIKEZF VERE) = = bl =
RARE m/s 10.0 10.0 10.0 2.5
BALE m 8.00 6.35 10.00 3.50
i 5.900 3.550 21.000 10.000
BABIHEE— X2 b [7 U—LHAX ] [7 L—LHAX ] TU—LPA X ] [7 L—LHAX ]
N-m 120 X120mm 240 X100mm 400 X300mm 455 X70mm

*NTN-SNR ROULEMENTS Engineering Bielefeld
ERERBEERI TJOYINIVIZTUVIR

-52-



N NTNU =T EY 2 - VOB
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Lineup of NTN linear modules

o1 |oyzmm| TU-LUAX  |mkER
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120 [120x120 A 8.00
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@F=TWIAT | AXLT [ Bg o
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AXC Series AXC80Z

AXC80Z
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AXDL Series AXDL110S
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X3
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Application of AXS280Z
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AXLT Series AXLT155
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Linear guide
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Retainer with grease pocket
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Roller guide

E8 O—3>HA FOEANRE
Guiding system of roller guide
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4.4 SvOUKEZFVEH
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Combination reference example
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Example of use for loader
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Evaluation of Local Mechanical Properties of High Strength Steels by Indentation Method

IV B 8% Takeshi OGAWA
% &8 Bl BE*™*  Noriaki SAKANAKA
B 3 £**  Yukio MATSUBARA

EH DR EDERMICEREMDANSNTED, BENUNEIFEMIICDHBREIREA
VRREAFEDRER(LZET ©DNHD. REME(L LB BATRICHTEHFEDZEL U
THEDH, INSOERDEERECHBWCIE, BFFNGEHEIFENEREND. KARKZDOEN
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SUJBIEDNVTiThNTe. ZDFER, SERABRERK —H UMDV THFHEZF I ENTER. T, BEARBEAD K
VR ZEE U T BBmDFHEZ1TL), FIEDEED BFIHICRO A0 FHEfRD SHEERTE .

High strength steels are used for important components such as rolling bearings, for which surface treatments
such as induction and carburized hardenings are applied. Strength designs for these components require
material properties at the local areas, since the material properties are different at the treated locations. The
objective of the present study is to evaluate the local mechanical properties of high strength steels by the dual-
indenter method. Non-dimensional I1 function is developed for 118 degree trigonal pyramid indenter using finite-
element method. Dual-indenter method is conducted by indenters with the apex angles of 115 and 118 degrees
for JIS-SUJ2 and JIS-SUJ3. The results reveal that good agreements are achieved between stress-strain curves
of tensile testing and those of the dual-indenter method. The local mechanical properties are evaluated by the
dual-indenter method for induction-hardened and carburized components. There are some differences in stress-
strain curves at the locations of the components by the influence of the heat treatments.
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TMR: A New Frontier for Magnetic Sensing

Christophe DURET*
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S5 Rocard
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We present here a new linear magnetic sensing technology, based on Tunnel Magneto Resistance (TMR).
The TMR principle derives from Spintronics, a new branch of Physics which received the 2007 Nobel Prize in
Physics. Contrary to “traditional” electronics, a Magnetic Tunnel Junction (MTJ) uses not only the electric charge
of the electron, but also its quantum spin value.

During the CAMEL project, we have designed MTJs for sensor applications, i.e. for having, compared to other
existing technologies, greater performances, extended working ranges and design capabilities, the robustness
needed for harsh mounting and working conditions and of course a cost compatible with a market introduction.
The fascinating properties of the TMR sensing elements we have developed open the door to many new
possibilities of magnetic sensing.
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Long Life Technology of Grease for Journal Bearing
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Journal bearings are very important components of railway vehicles due to that they directly affects vehicles’
running stability. Sealed type double row tapered roller bearings with grease packed are mainly used as journal
bearings. The grease packed in the bearing has a tendency to move out from contact surface of raceways, and
it can be said good oil providing capability of the grease to raceways is the important factor for the grease life.

Grease packed double row tapered roller bearings had been tested to investigate the relationship between oil
separation of grease and metal contact of bearings. As a result, it was observed that bearings would be kept in
good lubrication conditions by using the greases which had proper oil separation performance. In this paper, we
report about the effect on lubrication condition of rolling bearing due to oil separation of grease.
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Market Trend and High-Functionality of Wheel Bearings for Off-Highway Truck

A B fZ—ER* Kenichiro NAITO
Il A B KX*  Naota YAMAMOTO
&g B 7 HB**  Katsunori SONE
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ZORREMIFRZERBNT S,

Off-Highway Truck is generally used in the mine of very severe conditions with continuous duties for 24 hours,

in addition to natural environment with dust or particles.

In order to satisfy such market needs, NTN developed

high functionality of wheel bearing which is one of the major parts of the truck. In this paper, feature and

specification are introduced about NTN new products.
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NTN outer ring rotational test machine for large size bearings
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Integrated rotation sensor large size bearing
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Multi Layer BEARPHITE

BB FMN* Yosuke SUGAI
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Bearing for the joints of hydraulic excavator, are used under heavy load condition cases as vibration and
shock. Therefore it is necessary to keep wear-resistant and endurance for the bearing and it is generally used
the high cost bearing, which made from iron metal bush or oil-impregnated sintered.

NTN developed the “Multi-layer oil-impregnated sintered bearing (Multi Layer BEARPHITE)” by using of
developed production method, that is located different materials on the inner and outer side for the ensuring
compatibility between performance and cost.
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RIFBRRGEAN CHIZORAZFE LS B CREZHRR Oil-impregnated sintered bearing for hydraulic excavator
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Introduction of Magnetic Material Products
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Nippon Kagaku Yakin Co.,Ltd., as one of the NTN group companies, develops various types of magnetic
material products that meet customer demand for characteristics.
The major product is the Amorphous core which has characteristics of high saturated magnetic flux-density,

low core loss and superior frequency characteristics.

This article introduces the features and applications of these products.
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