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Recent Situation of Condition Monitoring and Diagnosis of

HEBIFE  Tsuyoshi INOUE
BEHEAF KERTEMER iR X7 LA TFER HiF

. B 2T ADREEREZHRMARIREEZED, ZEBRLTWVS. FBTRIEY, EENIRE
Bﬁb?‘(ﬁ?t ISO/TC 108/SC 5 DFUSLIEENCHINDD, IS AT ADKEETARE ZEIEMT D BT DEY
BT 3. DTS, IEFEDFEBEELT,

TEYNRIAVNEREEERR, BAFKBOREEREZH, F

‘ ‘ HURED loT 1 Iz 1DCAE Z/FRAUIRREEREBIRCDVT, REDEEEBNTS. ZTLUTREIC, <
A~ HEDENDFABERDRRNSAR (IS 27 LALHZORELREZHE) SO0 ERENT 3.
Recently, condition monitoring and diagnosis technologies for machine systems have been rapidly attracting attention
and developing. This paper first reviews the recent trends in condition monitoring and diagnosis of mechanical systems,
referring to the standardization activities of ISO/TC 108/SC 5, in which the author has been involved for many years.
Subsequently, this paper introduces the recent trends in asset management and condition monitoring, condition
monitoring and diagnosis of wind power generation, loT for predictive maintenance, and condition monitoring and

diagnosis using 1DCAE as the latest topics. Finally, some topics regarding condition monitoring and diagnosis of
machine systems and bearings at domestic conferences in the past few years are introduced.

1. (FU&IC

FhlF 2004 LK, 1ISO/TC 108/SC 5 #ts A 7 A
DIRREESREZHIT ISO BB LERCHEDO>TLD. K
FRNTIE, FIRYICISO/TC 108/SC 5 OFEREILE
BCEHEICENDD, B AT ADIKREEREZHIT
MOBEDENOZRERT S, Bd, CORIFID (55 2 &,
53 5) (FFEIC 2020 FITHEE [FHRERE] ICHEL
BHEHINIZEHRTEE Y HS3IALDD, 2 FHDIE
WaBHUICEDTHS.

BE¥E (BAEHNSETE) T 7oyhexmI AN
SIRRBEER, RAOXBOIREBEREEZH, FARED
loT 1, 1DCAE Z/ERUITIRRBEEREEZIIIC DOWT, &
EDEEZEBNTD. FLUTREIC, CCHFEOERDE
zxu%/?i?A@%%Wé’C W DINREEERES2HNICRET
BABICDOWTIBNT

2. B AT ADIREERE SR O ES S ©

2.1 ISOTC108/SC5 MR-

tgH T, ISO/TC 108/SC 5 #Mg> AT A DIKAEES
REBZWeBNIT2E, ERXNBREBRZINEG Condition
monitoring and diagnostics of machine systems
Thd. FJ, ASCS5 OBY - BRAEHHE (Scope) %=
Web -k ? HERITRT.

Standardization of the procedures, processes
and equipment requirements uniquely related
to the technical activity of condition monitoring
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and diagnostics of machines systems in which
selected physical parameters associated with
an operating machine system are periodically
or continuously sensed, measured and

recorded for the interim purpose of reducing,
analyzing, comparing and displaying the

data and information so obtained and for the
ultimate purpose of using this interim result to
support decisions related to the operation and
maintenance of the machine system.

B/ (Scope) ZFERLTRIERNEDITHED V.
B> AT ADIRREERRE MBI CBIT S FAEF
I8, HEBZHOEECZENETD. Ta05, FIK
B DO X T AICEET BB IRSNIZYIEN /NS
A== ERIRIN (FHRFH A - RIE M O'EEERT D
&, RICHEBEMELT, BoneT —INUVIEREZZE
(R, 2 HBRNUOKRRITDIE, IOICEE
BHELT, DREBERAISHEMNS AT ADESR N URSE
(CEAT2RE (Hlith) =BT DEDETNZTNDIREE
{EZBNET 3.

2.2 ISOTC 108/SC 5 ME%E WG

2022 £ 9 BEFRT, ISO/TC 108/SC 5 [CRBE N
TWBRIEETIN—T (V=277 —7, WG) #& 1
([ZRL, N CERICHEN T 3.

AG E:SC 5 £ANEMISHWETEN TSN 2 WG TdHh
%. Tl SC 5 2ADOEBZEELOABIERE WG



TOIEEDEDTT, WG DIRE - BEENIEE - REIS
NS, Fz, RERBICHR WG Z5RBL TDIFEICE
793 EERHRELICFMEFIRE (PWI) DOYIHARRE
DRZTNOZITERINTLS.

&1 1SO/TC 108/SC 5 MIEZET IL—7F 2 (2022 4 9 BES=)

WG BT EF
AGE Strategic planning HESHEE
Training and
— accreditation in the field| KREERIREEZHTDEFTD
of condition monitoring SR OERE
and diagnostics
WG 11 Thermal imaging HER

Condition monitoring
WG 16 |and diagnostics of wind
turbines

EEEDIRAEEARE 21

Condition monitoring

. . RREESARCEZHAD
WG 17 and d|§gnpst|cs SR —S,5
applications
WG 18 Condition monitoring REEESET 2 X

management

WG 7 REBERRIZAMTE DIIEN ORI CH DD WG
Tohl), IEROEREHCHEND EDFABHEHEINTL
%. 2A%ED 1SO 18436-1:2021 (ZH0Z, @RI
DIRREEE R E TN RET 2F/H8EL T, 1SO 18436-
2:2014 IREYDIRARES IR 52 HA, 1SO 18436-4:2014
RIS CORMBMBOHN, 1SO 18436-5:2012 HHETD
EBHDHT, 1ISO 18436-6:2021 7A—AT+avy7 - T
Iy 3>, I1SO 18436-7:2014 H—F7 27, 1SO
18436-8:2013 BERAFRTINTND. BATER
HADSZ D 18436 1) — R (CE D <HEM D IR BEES R HL T
EREIEEELTHY), ZOFEMISE 3 ZETHNS.

WG 11 2@ BBV /IR AR BT R S S2 MR
(L% WG Tdhd. 1SO 18434-1:2008 D—FlEE
ISO 18434-2:2019 DEHEDEEIRIC DT ISO sz
FITLTHY, CCTRBZOEREREDEZRERINT
L2, IRTEIF Optical Gas Imaging (CBT 2RAE(EA
BEIENTLS. LIEIFCORBEZRDO WG11 BAHIES
HOIRAEELIR WA C1R2 WG (WG3 THREEZHT,
WG4 ~o1ARO0Y—, WG10 SRR, WG14 7
I—RFav7 - IXv3a>, WG15 BERZHEE)
MNREBESINTLZD, ZNZNIRRTUREESINS ISO
FBDOFEITZIEZ, REFEHLTVS. NSDOERIL

= WG DIEHRER 2 (1T, BULRAIDFOFR I1ISO 1
BAEDRBENELCY, BTRITD ISO DARIBEIEIEN A
BEROIZBBICIIBEEE RIS T 2T E CThD.

WG 16 BE, WG 17 7 U4 —>a> (A -
NS ERIEARCH (T DIRABEERE MR D WG T
»d. WG 16 (F1SO 16079-1:2017 —figigdtE 1SO
16079-2:2020 RZA 7R~ > DIKRBEEIRDIREL
HHRZ TS, COBRECRIEABEOHZPFVICETS
BEREEZMICDOVLWTIRRNENTWVS. WG 17 (F7 71
=232 2N D<BILSHRENN-LTWVS. N
FTICZISO 19283:2020 KAOFHEBEBED ISO Higz
HEITULTHY, BEGL > TOEMER (Reciprocating
compressors) DRI EAFERINI .

WG 18 7yhyxI AN (BEEE) 1 2019 &hH
S5ZEBICAIZFLL WG TahY), 2022 £9 BRRT
ROUBRISEHELTVD WG Thd. B AT LD
IREBBRIRE M, 1R, B EeBERR OEME WY
BEDH AL THoiEN, SC 5 EBERE (2.3 Bi5HR)
[EHWVTIEH 10 FRIDST YNNI ARN AT LD
B OI AN EORNBENREINTSZ. ZLT,
R, |SCS5 FIrvrDaWI—9 =y OTRT,
WREEM S AT AITEHELZ 7 Ty MR I AN DRI
{EDIREIHFIBSN, FBHRNITEDSNTNS. BEHHIC
REVEROIRE(E, (1) REBERSEEORE (2)
REBEREEFEDSREL, 20T (3) WEHN (physical)
TEYRNIRIAUND 3 FETHB.

2.3 ISOTC 108/SC 5 NEESZNEH

ISO MBI TIE, BABEXEDFREIA NDIRETE
KR, RDIEDIREVREETOHBE L TEERBN EE
BIREERZY. SC 5 TlE 1994 £ 1 OEHERZ
MBS, ZNLIE 2019 £XTTE 23 02 x 3.
FREEESREER 3 (IRT. F 24 ODERREE
WA 2020 F 9 BIC 21—~ CRESECHOD,
B 3 BLIEEO2MHFRIAFHELI IO 1)L ADFETIE
HOBISEMNZIESNIZI=D D TR (FD#&hlL)
LRV, #9115 FEHRD 2022 FE 5 BILYIDA > Z1oR
FELTRESNZ. ZUTC, 2023 F£E(E FHEIO0F 1
W ARRZIENINERL D DHBDZEHNS 4 F.3) (T E R
T, HENBEESRYRES CRETE CHD.
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Efforts for Service & Solution Business in NTN
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#IM 81T *  Hiroyuki KUREBAYASHI

B VER(EABDEEEZ X DR BRFBICHEMAENZRNERBR THS. HNEm
DAREGICRBDRIBDFLLEFIRDEREGR), REGDRAELEDIZHICHZEDDRE
PIREDE=IIVTHNEETHS. NTN TIEZ 2o TiiEErRIGS St 9T
BEERRTDEEHIC, BROREERT —EAORBICHEIMIBATNS. 22270
NS, BBEHROE CEMRICERGY—EREV1—aVERHELTVL

Rolling bearings are fundamental mechanical parts working in various equipment that support our life
activities. The failures on mechanical parts in the industrial equipment cause a stop of the equipment and
induce a considerable amount of profit loss. It is important to monitor the condition of temperature or
vibration around the bearings, in order to prevent the unexpected stop of the equipment. NTN develops
bearings with sensing functions and provides condition monitoring service of the bearings. We are willing to
provide the service & solution, which is valuable to solve the customer’s problems by using the sensing data.
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Development of Remaining Useful Life Prediction Technology for
Rolling Bearings under Flaking Propagation

1t IERd *  Masashi KITAI

I, RBOBEDLPRTAMOTEZDERDS, FAREDBELADELNATFOTHY, BAVHREIZONRELTEESN
TW3. —RICEAVEIZBASHDBENRE LR TIRINEGD, ADTFTYANBZTLRVRRICHEWVWTEE, BlRHCHEE
SRBVEHEICSWVWT, BERERLRELUTERSNZBEYH2. AR CRHBERELDENVBZERNRELT, Al EAVERE

WERFECOVTBNTS

In recent years, due to the equipment aging and the lack of maintenance personnel, interests in advanced
predictive maintenance is increasing, and rolling bearings are attracting attention as a target. In

general, rolling bearings are replaced when some kind of damage occurs. However, in some cases where
maintenance is not easy, they may continue to be used even after the damage has occurred as long as it
does not affect peripheral equipment. This paper introduces a development Al method for predicting the
remaining useful life of rolling bearings under flaking propagation.
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Development of Sensor Integrated Bearing “Talking Bearings
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There has been a growing demand for equipment condition monitoring using loT technology to reduce
equipment downtime and improve production efficiency. NTN has developed a Talking Bearings™ that
integrated sensors, power generation unit and wireless device to standard bearings, in order to meet this
demand. This paper introduces the features, structure and performance test results of the developed bearing.
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Development of Multi Track Magnetic Encoder Integrated Rolling Bearing

BRI B *  Hiroshi OKUMURA
P& JE& *  Hiroyoshi ITO
=3 EEZ *  Yasuyuki HAMAKITA
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Robot industry has been expanding on the back of market demand for improved productivity and labor
saving as the countermeasures of diminishing working population. Especially, the demand of small robots
such as collaborative robots that work with human labors and service robots has been increasing. Through
the recent trend, market requirements to the robots have been getting higher and more diversified. NTN
has developed the "Multi Track Magnetic Encoder Integrated Rolling Bearing" based on the technology

of the "Multi Track Magnetic Ring" for rotary encoders. The bearing is suitable for the robot joints and
performs high-precision angle detection at the same time as the shaft support. This report introduces the

features, structure, and performance of the bearing.
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Development of Sensor Integrated Bearing Unit for Machine

Tool Spindles
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Machine tools are called “Mother Machine” or “Mother of Industry” and have been supporting the manufacturing over
the world. They are required for not only fundamental features like high speed, high rigidity, and super precision, but
also condition monitoring and “Connected Industries” related technology. NTN has developed the “Sensor Integrated
Bearing Unit for Machine Tool Spindles” in 2018 and additionally applied the load detection function and wireless
system to the unit in 2020. NTN has recently added the data receiver unit which collects the data from the “Sensor
Integrated Bearing Unit” in machine tool spindles and the software for data communication. This report introduces the
features, structure, performance of the unit, and communication examples between the unit and machine tools.

1. (FCsHIC

HEIRRBPHREEN KRS T 20, EXRE &
B DI EMEANICES 4 REREZS (Industry 4.0) T4
FNEFHEMERESYE, HECERLINEDEZHDH—R
> Za—hIILe, FalpEaRREBT (SDGs) MDHEIR, A&
DESUVEXEBNCTBIchDEEMD s, #RAHT
SBVEREICEHEA TN,

o5, BFE, MZEE, EE ITZ2EUHET2E:8
EEDEME &S Z 5 TR V2 (2D, TRILF—
OXHPER, BEARINOMINELT, BERMUEETHD
(e, St SRE] OX583EEEEE6(S, loT
fia UV eAEE I A A EAED SN TS,

NTN (3, SOUEBUMEAESTET AL, 821V
BRI CodBREIC e Ui TIEdm A [t
SHWEEZ 1IN T, A1) | 2 &R
K, HHZEEEEIDERECIRBID Y T &7
NICED<TIEMOBESIRREEHZTREEL, 2018
BEEDEE 29 OHAER LIE#EEAT (JIMTOF2018)
[CBZEHREUL. F£/2, 2020 FI(2(F, A1y NIfEE
BHREEEIIT BEEBIC, TA VLA EERRLE Y.

SO, A#ZI-—VhDOEAMESSICTEHEINS, K
WZ 1=y OB HE LT —9 % TN S TS
BT —IREIZYINPG, T—IEERETBIHDE

ERYVINIZ7EBIUE. RES 1 =y NORH OIS,
MEL YR EDHRERRGR, TIERmMA\DZERTE
[2DWT, URICHEN T 5.

2. Y NBEHE 1=y NOHEEC B

ARy NOREECBNER 1 (TR, TIERERO
ERPRTHIFHMOOEEZ 585 (LT, FeA
) NEETRHE, TERMOBRBZEIELT#HER
BT 2NBENHDI=H, EEMNEBELIETITS. 20D
», COBEZRHICHRETZI_—IANEE>TWVD. F
7z, BEERATEOSEEY, EEFERAOLROmAN
LT, TIEEMOEE ZSHD_E, INLEERDE
ANNERE TEBRVINZDIENSESISICNEERS.
AEZIZYNGE, EROZ—ZXAOEBMABRFCEDE
B, FOaERFEER (SDGs) DERIRICEHE ST 3.

BIZ(E, EECNODMNImEZRBL, MNITEERIC
RunE, thAkeixl), QEmEEmE O TIEGz&
BIETE, NIRBYEERZEHDIEHNHAFTES.
Fiz, TESNIYOER=ZREL, FEHRAEHSZDIEES
DIKRE, BLUEBBEDRRRKRRBITTENT LR, B1 O
£, BBIECNIT—I=MI T2 EICEDT,
NIREDE LY, FREREFORHRRFELZEC
SEARTRIEEBERL TS,

* EREMBEARD ORTA T - 222 THEATER

** BGRFE ST

r EREMBERAT HERETED

NTN TECHNICAL REVIEW No.89

47



48

THEEMITHAEL>YTABBZIZVAORE

R 1 CHANEEHR Iy OERECBR

Heae B SDGsEMEEA)
ES eSS
B OBEICEL B FERENZHS
= = =4 (DI~ :5 MKk A /H Z
@ THAMZOPERGEZEHT S g;;ﬁgz RS OIMEERH EEEMEDBLE, DM
iy 5 3 HEIA T N = = > S
(FHEED. HEOEHHBIAE) EHEBAAEOHEDFEREOEESS | FIHCFBTRLF-OR
N S5, TEOMET THEBIRT S DA \
weE RET—7 (BEY) DR
t\ -'j- .ﬁ , ZIN f N
o b T e, T | e BMENORR
[CAAWBSCET, MIEEBEEROE EIC
@ | TcHHABEEEEL TS L CES
TENTYOEREREL, TS
DIBEERY, BEOBERKREICERTS
0 | THEHEOREEIELETS é”’fjj ST BB RAE LTS ey
- EEEEEORE LT
@ | THEHBORSEELET g TEEMTYOEREAREL, A
DIBBERT, BEORREHCERET
5 | BNBBOLHONBES =i TR, AEMOREC
T I PEHRAR—ARE BIR FBIXIF—OXDIEE
EMOBIT TREERT
EHOBEETERBETS
o | T I EEOCHONER T THOBEREErRcT
=T LR —ARE EV2)

Load

Ve

nIY
No.1

|:> Time
-y Ul

B1 o YNE#SZ I NDERIA—Y
TEEMORBEEONTT—IHDFICL BN IRED LD

NTN TECHNICAL REVIEW No.89

mIM
No.2

Time




3. o HABESE 1=y MOBEE R

3.1 &8

FENR IV NDERA XA —D%R® 2 (TR, A1
ZuNE, BEEHEGE CEBINS—HEO7 ¥ 1T T
2, BLOZO7>F17EMZOBICER(TEONDNEHE
FEENEREE TSNS, HNimREEEE NS, t
o, TR UE T —I DAL, FIRTET 1)L,
PLUOBUBRHIEEHINTNS.

BiUESRIBHFEARERZHRAL VLS. OT1)LE
F—T THRMSNZ AT —IHNNHEEICRNE SN, N &
& S AR E LB SN/-O0—I D NERR R CEWF (5
NTWLa. HEREEENEREEEDEN ERC Lo TEBWS
BAED, o POEGE DERECHEGE N ERS
ns.

A2 12 NO TEHBESAOBAAZE 3 (TR
I, BRCIERETEE®, SNEREEEDE N AS R EE
DIEEDEGEZREL, FEAEZER/L VLS. <
NICEY, MZORIMIE<RIN, ILIREZEHPT
<32, COWETE, #WZFEEELINLIRICTEICH
DDEEISNRBEECIER T 2726, RNy NITE
B ENREECERT TV .

AEIRZI YN, o, O, BUEREzI> /N
[CIHTWND. nlTkl), {EROEHZEREL TG
WARREEEE B TEZRIEL TV .

= %iﬁf‘aﬁ\@ frEt T, ?5§}Jt‘/b‘, RETAS

2 LI NEESZ 1Y N A=

T HRESE IV

NI

MIEFICTE
[0 BTE e

B 3 2 OWEHR 1=y bO TR A OEA G

3.2 {tHF

AER I ZYNDEFER 2 (TR T. E P 7IEE,
BE, BE, REIEETHD. BIERSEE, BT 1—
ILOEBEEENEC/NE{LZEZEL, Bluetooth Low
Energy (2.4 GHz) Z&FALTW23. FEREEHEI,
BHLULWSEFHRROTEREZZEREL, -20~70T
&L

R 2 LOONEHR I =Y bOLER

©SIVIR—IAY
_— BEET 1SRN
% = (5S-2LA-HSE01448)
=2 25 EEHEEE
RRXSEXIE 70 X110 X 20 (151%) mm
=] A BX
= Wﬁgiﬁﬁggﬁ 670 x¢110 X 40 mm
fag ERAMRHETEE: 45 kN
t
; B IEEE: - 40 ~ 125 C
2
7 _ BEE+ 50 G
BRIl PSR ~ 11 KHz
BiER BYFEFHER
S Bluetooth Low Energy
et (2.4 GHz)
R -20~70C

NTN TECHNICAL REVIEW No.89

49



50

THEEMITHAEL>YTABBZIZVAORE

4, EEADES

AESZIZVNOERGIZE 4 (SRT. oA EBEL
1T =9, N R CNB S NIERIE TS 1a—ILh ST —
IEZERD USB B 7 T F =R I T —9IRIEITYNC
BIREEIND. T—IREBEIZVNEBBEHRDEETH
DITRRAE P —/\% LAN 7— 7L CERL, T—
IEMERT DENTED.

FRTI1—ILHSELERINET—9(E, S0
HUEE, BE, RED 3 DOTF—IH5RD. LIh
DT —IEEFEUICEBIOERNICRESNDZH, BL

_______________________________________________________________

TRl (v =27 t>9)

T AREERZ I =Y

IREMENKDSND TIEREMOGIEYC, FEIFEEHS DK
BEELIR P PR EADERAN S TE3.

FYIREITYNEERDEEBICER T DICE, ER
DEGSOT T LADNNETH DD, loT TIYNT4—L%
ALY T ATHNE, NENTERLYTVEND
Fmn'Hd. NTN (&, COUEEWBEAIETIET L, E
XM loT T2YN74—ABTO (@2 Ty 7 1)
r—av] Y ERELTLS.

A I " VNG, BIERICKISEREGORIRICK
BT —ILENTEDDH, loT IEHBHZTHS.

F—IZEH
USB &> T S_gmEI—yN
(7 INR—ROE2—9)

T —ImE

_________________

B4 > OWEER Iy bR

NTN TECHNICAL REVIEW No.89

(Bi#R, LANT—7)L1gE)



5. §Fiis5%

AR I ZyNIRNELIEEE, BE, RSt
BRIEREBNT .

TRt ez @ U/o sl ez 5 (Cnd. A=
IZyhzlOFHiFEH CBAAA, SHMEEREEmEUZ.
FER 1IN, BHRTEY1—)LERVTE A REHEL
1T — 9% NIRRT TR ERNBIR X T 3.

T o = NEEED L
B 5 sHiFEDES

5.1 IIRGEREERICH T BEES KUIREDINE HAREE

THEEMOREROBEREAEEZREL, DInREZEZE
SERMEREREERLUC. HERHZER3 (C, GE,
BEDOHBERZE 6 (ORY. A#Z 1=V M ORRE
DEFCHOIBROFPERE, BEODE(LZIRATLDT
Cetgsile. o, BEE, AMTOETRDEER
ETHaIEomsRUe.

& 3 NRLERGE RS

®70 X110 X 20
HEpEh= 5S-2LA-HSEO1441845
(EZ2YIR=IANBERT > F 17K 85)
FEAR EMBFE (E#EAAARZTET50 N)
CEnRE 6 000—10 000—6 000—8 000 min™*
EBAR I7AIEE
fEHE 0.03 mL/10 min
B ISO VG32
BRIV RE 30 NL/min
SHEREA] &V, ZEEH
BN LEE

800 : , ‘ ‘ 18 000
— 1=y MNNELEY (FH)
— TRE
600 [ OEEE 16 000
e
& 400 14000 [
I al hal Aal \n =
= 200 A v V \j 12000 &
3 WOWA A e B
| min-t
g 0 10 000
-200 8000
-400 6 000
0:00 0:05 0:10 0:15 0:20 0:25 0:30
EEREFE min
26 ‘ — ‘ 18 000
— NIV THNEE (BEX)
= R RE
- 2= bR R 16000
g 24 \ 14 000 ;El‘
Jm A g | o i i \E
E 23 12000 i
C E
22 10 000 Min*
21 8000
20 6 000
0:00 0:05 0:10 0:15 0:20 0:25 0:30
EEREFE min

B 6 NBLEFERIGR

5.2 ECABZOIRENMREIER

Rt D2 AVWCEHROESRIMOEHEMAELT,
shZIEECRLIEE (ECA) ZEL, IR ERE
Bk, B 5 OFHlERC TR ERERELC. &
BROeR 4, BRHBERICERUIBRLIESE (ECA)
D 3D AA=2ZBR T (CRT. SO, HNiREEARBDIK
B HTIAT, SHEZED/N\VI > TAREDIREIE
BEEHAIL, mEZLERUL. SHER#=20 5 000 min™
DIRENCDWVT, WERBIEE—ET DB D 2R L
fzESHA, NIDVTHERICEN, HEmEEICHEL
T OFHEDHEAKREL, S/N D@ _EEHERHENE
(B 8). NGREENEDIREIT>TDAN, #ZDEES
T RBELLIEATVDEERSD.

NTN TECHNICAL REVIEW No.89

51



52

THEEMITHAEL>YTABBZIZVAORE

R 4 REPREEFABRSRMT

¢®70 X110 X 20

S ERENS 5S-2LA-HSEO1441836
(LZIVIR=)ILAVBEE 7 > F 17 F5)

FEHR EMIBTE (EEEAAARETET50 N)
CERRE 5 000 min™
BRI IR
BHLUIEES PERELETET 1 HPF
(EZA) Fx 6 um

BLUEE (ECA)

B 7 @#=ZeaEnECEmUBREIEE (ECA) O
3D A=Y

SUSHREN > P RE) >t

8 ECAHIRDIRENRELFIRIER

HEEIR

6. FLH

KEERCINLERO-—X0EFEIEERIC, TF
BRAD L > TR OERPEACE (T 7 A DE
HENTWVS.

NTN (&, CNICHRT Bz, &8, RE, REIDR
HEEE, VT VL AREEENRE LI TP ERA [t
HABE#HRIZ YN ORFEEEDDEELIC, FFEmE
TR O TR E S DRI U

SIS, AR I-YNOERT AN EEALICE
(FlcsHlZ B, BRDMERED LEREEDD. FC,
KRR IZ YN Al ZifTOEAGDHE, KUBERIRRE
EROCTRREDEAMELICHIVED. NIk, T
MO N RNEREIRT .

S, FndeEeAEBER (SDGs) DRJRICAITT,
HIKICELLS, ACDBESLEXIENCT Bz DR
FRFECIWBTHFCHS.

2 £ X i

1) MWERER, BEs—, TR OBED
NTN TECHNICAL REVIEW, No.84, (2016) 40.

2) fEEE—, TIFEmABEHRORIMEE N7
T7&E—3> - Ty 2016 £ 9 S No.002, 33.

3 BIAF, BBEL HaEN, WABY IF
BHTHA T TRNE#EEZ I =Y bORE NTN
TECHNICAL REVIEW, No.86, (2018) 50.

4)  RBITEE, HESM, mEEAM, IUAREY, E5XKEL,
TR TSR TWE#R 1=y bORFE NTN
TECHNICAL REVIEW, No.88, (2020) 33.

5 EXEZ, WEZEMIv 7 Ir—3a>0RE
RERIT 2022 F 3 BS Vol.27 No.3, 32.

TR Kith
BRI EEATS [EESTpEEN EGRBIRIZRAT
ORTF1 TR - ORTF1 TR -
T o JHEHTER T I EER

NTN TECHNICAL REVIEW No.89

py -

L7 R
R RIS 7 BB RS

1 ==
RonzxEtEs

a¥h

AO #&w




=
]
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Bearing Diagnostic Edge Application for Industrial IoT Platforms

By B

hEf B K *  Yudai NAKANO
RBIZ B * Takashi HASEBA
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In efforts to realize a smart factory, loT-based condition monitoring systems are attracting attention in
recent years. Rolling bearings are used to support the rotation of production equipment. We need to
monitor bearing conditions to prevent unplanned downtime due to bearing damage. NTN has developed

a bearing diagnostic edge application for industrial loT platforms to monitor bearing conditions using
vibration data. In this article, we introduce the features and application examples of the bearing diagnostic

edge application.
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NTN’s Activities for Electric Vehicle and Electrification of Automobile
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With the Paris Agreement of 2015, countries around the world are stepping up efforts to become carbon
neutral. Major countries such as Japan, the U.S., and the EU are aiming to achieve carbon neutrality
before 2050 by expanding the introduction of clean energy and reforming their industrial structures. The
automotive industries are accelerating the development and expansion of sales of electric vehicles that
can reduce the generation of exhaust gas. This paper introduces NTN’s products for energy-saving and
electrification of automobile. The products contribute to carbon neutrality.
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— Introduction of Rolling Bearings for Electric Drives Corresponding of Automobiles
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Along with electrification of automobiles, bearing as a core part of electric drives is required to have
various new performance. This article introduces NTN’s highly functional rolling bearings to meet those
requirements.
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Evolution of Fixed Constant Velocity Joint that Contributes to
Environmental Protection
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In 1963 NTN commercialized the constant velocity joint for the first time in Japan. Since then, NTN has
continued to develop the new products to adapt to the environmental policy which changes with the times.
This article looks back on the evolution of NTN's fixed constant velocity joints and explain about two types
of high efficiency fixed constant velocity joint applied for the needs of EV spread in future.
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Introduction of Composite Material Products Used in Electrical
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Composite Material Products Division in NTN has developed bearings,
mechanical parts, and module products made of multi materials such
as resins, sintered metals, magnetic materials, which make full use

of tribology. In this article, we mainly introduce products for thermal
management of automobiles.
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A Life Estimation Method of Peellng in Rolling Bearings
Under Mixed Lubrication Conditions

KRB Bk * Naoya HASEGAWA AEE JBIE ***  Michimasa UCHIDATE
BEEH T **  TakumiFUJITA FI{R BIE **** Masayoshi ABO
=7 SR ERS LR ERR CRET ZEN BB OEENO—DTHY, 10 um BEOAESOHEPERIEELELD

ZEY. BESFTBECRAEEN DT RVOBVEAWRGICEATESE - T OFGHETEERBN L. ARTIE, ZBEHIHETE
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Peeling which consists of spalls and cracks with the size of about 10 um is one of the failures of rolling
bearings under boundary and mixed lubrication conditions. In the past, we introduced a life estimation
method of peeling which is applicable to boundary lubrication and rolling conditions without slip. In this
report, we introduce an updated life estimation method which is applicable to mixed lubrication conditions.
The updated method applies a contact analysis based on the load-sharing theory of Johnson et al. This
enables us to estimate peeling lives with consideration of the effect of oil film on supporting the load under
mixed lubrication conditions. We evaluated the accuracy of updated method by a rolling contact testing.
The accuracy of life estimation by the updated method was improved as compared with that of the previous

method.
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ReFAVWTREBIVNEHEETS. B8, FZ0.5 um TD
S—CBRNEFBHEHTEICAVDDE, HABRHFICEST
EX 0.5 um TCI—TBRALINRKICRBMEEN H o ¥
1z6HhTdB. Step 2 TIF, Step 1 TEELE—I>THEam
EINHBREODT—9IN5, =127 D S-NER (Stress
- Number of cycles to failure) ZEJF 2T TK&H 2.
Step 3 Tl, ERODFRHEOE—)> 7 HEmEHES D)
(CHEENR OB e UicaaiRyaER O, F
fEtER) =171V, ZORETOIRSNBEZRDS. Tl
BRIBUANEHTDERDOHN,, (10° OF2E) £TEM
L. ZNRBORBIGHEZEELEVERETS. &EIC
Step 4 Tl&, Step 3 TIESNIZIIBRES S-N BfREE-
TE— T HFREHTET D.

AFIED Step 2 & Step 4 Tl IWEENSY1F—
AleE>TRBE (MamgofeHFamnth) z5t80, &
FHEN 100 % ([CBBFRTE— D THFEETDENDE
ATTERATS.

KENNICE, BLOEREMEBOE FORS 0.5 um
HRICIERUEI—E LD IHEZR VS, CNEKD
BEE, FIEREMEORS 0.5 um HisCHREMICE

FRUE=8I0NDEBINISD 6 HROEARIEIIRD %
2RO (1) & (2) TKDS.

6= i con * Oy s (1)

% Jk con + Tjk res (2)

(J_Xy’Z k= X, Y, Z, Jik’ Tik Tkj)
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CCT, NAFD con (SEAAIG R TR OIZEZALT,
res (FFLEILITAE TRICIZBINNITHAEERT. &
Iz, x, y, zFENZTNEAVEICHSITZEAE, #AE0,
REAOEXRT. TO®R, N (1), (2) THRIE=#ILTIMN
DT OI (3) ICRALTERZEAEEDIZRS 0.5 um
TOI—ERIGHEKSD, ZNSOFHEEL TREMT]
ZKDD.

1 2 2 2 2 2 2
6=\ 2 (6.~ 0 (6, ~ )™+ (0.~ 0. + 6 (T T 7))

(3
FETEITRARENEET DD, FHREBRESHT
HHEBIEE CHMZHE TS, Fo, PREBROT—

FEREATDECKY), V2L —NFBRIENHLWSTE
LRGSR N TORUAFEE IEMECRBRUI-FanitEE D
OJRECHD. O, FKEBILINFmICRETHEEZERE
UEROARTTEDRFHD 1 DTHD. 38, S-N HiR(dEn
BEPRDIIE LIRS EITIER T D EAIFELL.

3. BEEBRADERCH T T EMm DT EDIR

3.1 EASHBTOBIE

EGEBRETE, HEOEHEXROFEN BT T
BU. AIRTE, FIEREOE—) P ERitE RS RS BB
FHITERY 5726, REIDDHETESO AL IR
HHREDEE DO EEZRB TE5H4E " ICWRELEL.
AERAT Tl Johnson SOHEHIBER ® #EAL THY,



B2 D&, GHBADEEZHDILRTHECESE
BEMImADIBTREEZS. LA 2T, GBAUEDES
DS, SHREEREMIBOENDHOFELTRHSN
. SHRCERBEMIBOEND A, SHEOEESER
AR E U PERETE TERIICK DD, CDESDINER
SIS, EREMBOTIHICHFET HHENEELE, B
5HE 2 BISHEREODIBEEZamUizEE=0 2 @0
SHEOBENFLBDEEUE.

BT, B3 %8BULCAETOFIEZHETS. Step 1
T3, EEIRBA\DEETETE W (ST BHEDREDIERE
a 0<a<1) &L, BSHE 2 @HHERODIBRE ol &
S CEREN G e EDPIGHRES b, SHIRES P (x,3) D
27, PBLO 2 BOHEEFZAETD. CDEZallld
FRDYREZRTETSD. PIUHRES A, & Chittenden
SORICHEEEDER ¥ (2 Ghosh 5D AMTFELIC
SHHEESDFIERE O 2RO TRDS. T, SHEE
71 P (x,y) EHMEET(E, 2 BN EETEE o TEMT D&
EOENDHEHEMEICFUWERELT, BRERE
HERVEEMETE SOV SA YW TRHB. TS,
TABBYA DEMEEOAICHE T DHEE DR/
JIIEET 2. NnlE, BRIBOEINSL (B GPa) F
HTORBEAER/ISTIHINEL, BEREHDDHEE
HEEZZ TRV ZECEDVTVS. B8, a0 IS
WERHETE, BBEENSHZ T RNGBERE - #iE
RSEL, (0 CHED B MO EIB IS (S L B8
HNIADEENEE(ICEETERVEEILRSMEE) TlE
BWERRTESN, ZNDHBEE Chittenden 5OEEHT
ERWVD, a A0 (SEVELD CIIEESHFC R HED
FEENNSLDT, Chittenden SOWEEAT D EICK
DN DBRENDTE(IHERTEDERETS. Step 2 T
(3, Stepl THEIEMERED 2 @ORIRICTHEAIL
eI EO =1l T -9z BLEDYE, SHEDIER
TERUCKREOETERR U, SHEEREEEREIR)

(RS

N EES

B SSIZARED

REMES

2 FEHIBEROBLR

ZEM I 5. Step 3 Tld, JHEMEREAEAIRICTRY O
& (1 — o)W =&ML, BERBEMEBOES P, (v, y) DHE
2 BDFITERE hy, o & Step 1 EELEMETE SO
SLERVTEETS. COTOFITEE by, o [FUTO
L TKHEHNS.
P souss = Lt P (x5 ) dody / 4 4)

X (4) TD 4 13, Step 1 THEES P (v, ) D0 Kb
RENOIZBHDERECTHD. £z, EREMBTOT
TF(F0&TB. Step 4 TlE, Step 1 TKDI=HIH
FREE h, 1 Step 3 TROTEFEHTEE hy, o EFLW
HtEstl, FU<BWEEIE Step 1 (CEDT a Z{EIE
935, CN(FBMSDBETONRSEAFTHY), 2 @RI
SIZAFENZIEBHOEEN 2@OREHSDERIC
F5TEELABL (BAREL) ELWOSEBXICEDNVT
L. Step 5 TlF, #EE W aRmEOEN)EDES
P (x,y) DRI Pr (x, y) & P, (x, ) DFEL TR, N
(Z Boussinesq MM 2 @A T 5T, BAVE
TOARBIGS (ZEINIIND) DRMEETS.

3.2 EMRNOERORIME

REENTE TKROISHRDEEDEE o PREINIDE
7, EENE SR CEOBRE R DIER PR D%
BIGNZELEBEETINERIELE V. A ClEFzs
EI2N, o« PREINNDBITENZERT —5 EHRES
IR LR LUL. B4 (S, REHBRO—PIELT, &

[Step 1] [Step 2] [Step 3] [Step 4]
SEIEENP, (x. ) —_— WAL D ‘ EEEMTE
2BOBK %,@;EU,EL/TC Py(x.) TEE: Mgy (1, 1)
(Step 15%R) =RTTHEE ‘
— % + WA A Aty A ¥
{ : SR A BT E J Q {;tep 5] :
L3 ceem /4O s B G 5 eyt iva)
« P BROFEHIEO <a<1) wEFREEB RO OREraRL, || DS STEDEEO
WEBTEBT BEED SBFE(EFBEEEIR RREMHEIIP ¢.7) } w5t (P@» =P+ Py |
BT S DEOFTEIT EFhy ray
SHERFESIP (x,y) + EEE //“"“\\\ B sougn =l Prougs (5, ) ddy / A P (x, ) [CBIEERAEAL,
SRR, Az SBEEFEAIP, (x, ) > ODFESL WERFS A TS

3 ERLAFETOFIE "
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BEGHBRHETOGFIVBHBZOE -V T OEGEESE

BEHRERICHITBENVADREDNDHEEBELS
IDHDAEBDRERETT. COESDEENRFFERIC(E
BRO_MEHBEERAL, DEEEZ 900 min™ A5
RCICETSERRAETHELL. HBREODmEREE
B ICE PRI, PRABSICERA ) EID =TS RN
NERAELZ. CNSHEEOEEREDHERIDOREIN]
EELIC. B4 &Y, REIDH (HEEE) F0EmEE
125 min™ OEERESCHERF DR KRGS EE>TULV .
ZUT, BBI6H (AEB) FEEEE 125 min™ TO
BRI CIBI0LC. CNSDIERIF, 125 min™ TEA'
ENEMETL T BEWNDEMERNT O TR TRBILAIE
TOREHERNEEL TVBIEERLTULD.

OEREE min-t

900~
0.65 =500 1 250 1 125 .
7% 0.625 =ENH =
& \ = 125
o w7 FE
73 06 | |
= vl 1, =
TEfU 0.575 | e, %
B \//\/ BRI | B
— 115
GPa 055 ! ! GPa
?:45~32 ?2:21 | ?:1.4
0.525 1 ‘ 1

0 200 400 600 800 1000
e ISR

B 4 EAL T CHEE LICRBIND EIREIN 1D

4. FonHEE DAEEAREL

4.1 ERENRSHER

FLWEGHEEADHBERIIDZ, B5 DZMEF
HEE CEBEH A ERAT o/, BREIHECEEEL,
HWZP 40 mm, BEE 12 mm OHEEFIRT, BREIHE
DAHEABICFE 60 mm OHIFRZD(H/-. BEEhzs
meEE 7N YYREHBRDOABEHARA CTANS
BEMsEalsTiRBLEL. MEERRA DMEF SUJ2 T,
FKEESIHNH 63 HRC &BBDEDIC—RRIBEBTAN, B
RUZ{To/c. |LICERFHZRT. GmAWUEDKREHE
&, OEmRE, RANLVYEMELE, BEaEeZx:
FHTHBRLIZ. No. 6, 7 DEERD 4 (3 0.5 LI ETaHhl),
SEEEBERMICHETD. B T IEREEI NSO
REBAETHEELYT V), FodeEHEaont—)>
TORERIHDSRE U, SmEkFREELT 102,
10°@, 5 x 10°@, 10*[@, 10° CI&fEhsCohrL7-.
INSOHMTREE S BRAIIC, BREIMECEEPED =X
TTHASAES LOREABEOKRBINTAEZITV, 85
NicTF—9IhoRBPBDICNEEE KO, Fz, Dol
BCREBABOE =) 7 OREIREZ K FIBME CE
KUk, ZUTC BAVENDOERGS 6 B CHRREHTE
BITH T 20/ \RBCSRHOFEELODERBEOLER UF,
E—U 7 EER) A 0.5 % U ECRoiEE=0ikanE
EEE—1)> 7 DEE L, EUK. 10° BERERICE—
U7 EREN 0.5 % XaDHEE, 0.5 % ([SETDE
THBERLZ.

BIEENDRER "
xR 1 _AEHEBEORML©
G0 KEHES (R) um Sl FAAILY — Bt ST/ ST X —5
No. EREN B min* EMREE GPa = (40C) mm?/s A
1
2.3 0.11
2 - 2000
. BEUH
3 1.6 (PAO) 6.2 0.12
4 500 0.06
5 0.50 2000 2.3 0.17
6 0.75 0.02 2000 32,6 0.52
7 47.7 0.87
. <00 Sl
0.40 6.8 0.15
9 2.3
10 1 000 SRUH 65 0.17
11 0.35 2000 (PAO) ' 0.24

NTN TECHNICAL REVIEW No.89




2m
<
&
H
R

i
.

HiEE
k| AT &

#BmAE |

45—
B 5 —FEEs ”

4.2 HWENEEDOIRELISEE

F1ITRT No. 1~ 11 DZHEHERICOVT, B1D
FleTE— > 7HmEHELE. CDEE, BN IRE
McaEsBEREZEELCIEEE, LEWEEDZENTE
NICDOWTEHEDEHTEL, MEDEmHEEREZRUL.
BHREBOWMEL— )75 Ly (3 10° OETOIGHERE
host&ELE. EDBERZZEEUCIBEDEHEGHTE T
(, No. 7 B&KU 8 LINDHERT —9=AT S-N BlifFa
ERL, iz L, DETEICAWE. —7, arEoEER
HERBUBVBEEDEGHTE ClE BER 2 TIEREAD
S-N BHfREFWT L Z5tBUIE. FHHEEDBER, Ly
EHREBRCRIRNICESNIZE— )T DREER L, DL
(Lt / L) ZRAVTHRET LT

10
;ﬁ Test No ‘1 ‘10
= 1 | 11
= kS
ﬁ 5 1
i,
- %
10° g4 L /L,
= Te hoRfE : 1.07
g 4 Tle |B/IME:0.39
=AE : 20.00
0.01 LTI
0.01 0.1 1 10

EHm L X106 D
(a) FENBERDERLL

5. f55%R

B 6 (CHEEFH S L, &R L, DREFERT. RFI(C
(3, Fwtt (L / L) OPRIE, &/IME, eKBEZHEC L.
B 6 (a) DTHESEERDZERLZLDBS(E, EBEESE
FHTHoz No. 6 BV 7 DRERDFGHEEREEH

DHBREE U TELS, BHEDICH T DHEFmDIRE (3R
ZE, L / L DERXEFRZER/IVMBEOBHDSEAE)
FDEELTKDHSD) (F20 BETholc. —7A, 6 (b)
DIEEDIBERDEE L) DIHBE, No. 6 BLU 7 DR
BROHTEREDRZEL S BLUTTHY, BEEBFHT
DFEGHTEREFNELE. T, —ﬂﬁﬂ'}(:ﬁmx@ﬂ%ﬁ
HFmHBE—FH T T 10 BULEDEFESDEEF DOV T
TEZDE, MEHBEEHROEERLDBEDED ?&m
MBEIFITRICERICETBILNILEEZSNS.

6.FLH

REEBRICEATSRLOURLILE- > THEm
WERE, TOHFDHEREDRLIGRZIETUL.

1) AHEE A TR E DB Z B Lo E At AT
EERAL, BBRRUIE—UTHEBICREFTE
ExZEUL.

2) AT ETROIEE—) T HHRDRFBICHT S
REFRATSEBUTNCHY, BEBEBRGTOE—
> 7 HmDHERENERAIIEZ L. 5L
DBEL, #ZOE—) 7 HFEGHEEELTTD
[CERICBEIBLNILTHB.

10
11
# ‘
E 1 2
= e A
on 10
L C . 7
X 4 -
6
10° g4 Ge 8- TestNo.1 1|  Li./ L,
@ > '3339&1‘5 1 07
=/IME : 0.20
RAE: 2.22
. [TTII]
0.01 0.1 1 10

KFH6n L, X100 @
(b) FENBERDERES!)

B6 &— >/ Ot ESmEEEHDERG ©
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BE, AETEDBEREED, RIKTHEA RS
RESNDZEITIETINENHD. S, HERE
NDESBBE _EEEAEICT NI A HBRMANDIERIC
BT, 2UTC, AHEERME#HR OSSR _E R
DENEEEVIBESMEDREAICTEHL TV,

ABEFEANSA RO —ZRFHED [NS1AROD—
2% 2021 B KRR OFRECEBHEINCERTR %
BB IRIE S BT 185Nz SN HifRE B\ w17
OYF > 7 HF@OHERE B2 | & [MNrAROP—
ik 2022 B RR| OFRECEBHESINCERTHR B
BEB T O BEDZAILIFRT DZHMARTE] DA
BaFsoHlz (MERO—EIFIER, diRLZ) ©EDTHS.
BEZHT NS oHAN IR0 —22ND CERICR
HFHUELET.
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BENANVBRRARNEESATLAORERE

Development of Technical Calculation Systems for Rolling Bearings

G EB * Tomomi ISHIKAWA
1% f5ER * Hiroyasu HIRUKAWA
F0R FRIEF *  Mariko IZUMI
Cedric BURNET **

AR (RO SN MHRERBIRICE>THY, EFETRRENMAL(CKIVZOE@IIRLTVS. CNSOEKRISRRICHIHT S
eHIZF, FIIIEMD—DTHS CAE (Computer-Aided Engineering) ZiIOERANRMEHEL. ZOHEHIELT, A VES
DFREIEBOBELSLUWRLEENICHFEL 2 DOEMEES AT LZBNT 2.

The performance requirements for rolling bearings are diverse, and the trend has accelerated in recent
years due to environmental concerns and other factors. In order to respond quickly to these requirements,
the use of CAE (Computer-Aided Engineering) technology is indispensable. As examples, two technical
calculation systems which are developed to improve the efficiency and sophistications of rolling bearing

design is introduced.

1. (FCsHIC

MO vCEE - —XeZEBLIHENDH2LES
BREZRIEIM LA —(CHIBRATRICE, BB
(¥BEDBELEBIERIEIDETHY, TOERBEDEH
(CNTN TlF CAE FEffiDERAERHEL TS, 2018 &
10 BICFHAICH T2 CAE HiTDHRBRE RS T
37=8C CAE BRFHRZERT © AERIILTz.

MERD SBZDRGFFZEICE NTN RBD CAE &~
A7 LAPTHRY 7NV 7&FRLTERD, BROEX
2HERBAIEDREICHVTE, A, REHEEE
H 27D E SNBSS AT LERET BT
U THEASHE TERT2NEN G2, EENE FEM
(BRRERL) BITEEXTHoTH CAE EEENEE
TRDNENGDRE, BEN S,

ZFIT, BEOHEI AT LEREGL, FikeEENA
AR AR HEMETES XT A “ShareNT” (v —
TJIXTa—) & 3HRNTRTU T DHRHEEED
E{LLI-EETEBEES X T A “ABICS™ (7EYTR)
EWD 2 DDI AT LAERFL, EEHEERELLE. K
BTE, NSO RTADEEIZDWVTIRNRS.

2. BN HERARS RN ES AT A
21 BH=R

BAVEZ(E, BARS AT AICERSNDEE LR
BRC, TOEKMERRSH, B, SEIE B
BEBERLTHD. HFEE, H—R>Za—rIILDE
BIC@F, BIRNF—EBROBRRRIENEATSY,
BAVEROEARE, R4 - HENSRELTY
2. BIZ(E, BEBOIEEEEMOBENLICE, #
Z(FNEUE - BEEBLUOBERIEENKDOOSND—T7
T, BETREIRILF—ELUTHRFSNZANARETIEX
UL - F HENER, BIZEARETREM(EAKROHON
2. COLOBHIGEE - BE - —XAOMIGICNZ, &
ERRED DBMRE R ERETPIRET ) — R 1T LR RDE
KIFELS, INBITINABIZHIT(F CAE =T DERD @
HTH.

EA B DOREYERE TS, B2 OFEEEET
ELTHBPRRTEZERABCEDSEHTS. &
F(F, BHGEREZSTT7 U Tr—23a>2f05tEP
MZEVOMMETEEZEERBUICEHERE, SHEETILE
KERIE, &, BELELTLS.

ZC T, REHED CAE RilfieiRkEL CRR(ICHZ 2z,
STTEBED, NTN MBI BZ ARG HINETES X
7 A\ “SharcNT” (Shaft, Housing and Roller Coupling
with NTN Technology) ZBFLIZDTHENT 3.

* CAE FMZRR

** NTN-SNR ROULEMENTS Research, Innovation & Development
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EAVHZAKMNSEES AT LAORSE

2.2 SE&EIRFLOTO-NVES

fER NTN T3, &AWEZORSTEHCILCT, B
BRI DERDEES AT LA EHh B TEREH&EZTo
TE. UhUEBAISERDS AT AZEMET B(C(E, —
EDRBNINECHOc. LT, HRDBES AT L%
FBEL, NTN O\ —721TH2 NTN-SNR TR,
BRAINTEL AT LAZN—2Z(Z, NTN OIERETEY
AT LDFEETEMEEERE (B 1) U7 SharcNT =4
FHUr.

SharcNT (&, ®h%2Fds, W8, HEHM, EHit
577, WZENE, 2N TRE RS IC BT E
HEREICIDZ, BEREMA GUI ZRVTEZ AR Lo E 5
DETEETIOEBENTED (B2).

MABCK)—DDIRATLAANT, LELHFKGETENT
BEIC Tz, Fz, BHOI AT LDHKEICKY, RETHE
DAFINBENBS (o7,

N—=AY AT A

SR A
B 1 S8 RATLADHRE

SharcNT

B 2 fEiifstES A7 A “SharcNT”

2.3 7 r—2ar2knstE

ITFORREE, BEEZFICEDEAVIVE - NT
TUyRE - BREHEDZNZTNOFHICENE TS
HIELTHBY, P IEEEHNSLE TEMEEEET
B2 THD. BECERSINI#ZZ7 S )r—a>2
R THREIT 256, StETETIERVEMERSTERR
DIEFRCRET O L <B2—HF T, ®et—RI1TLDRE
MBONBESINTLD. ZDEH, EHLEEECHhO>TH
B ORFG 7 IEEHA DERICIBE LR TR S0,

SharcNT Tl3, BEHEZREEEICHINT B720HI(C,
ATE e ER MR S TS HEEB UICSTEET LDIERY,
ZN50/NT7—70— (BEHEERE) 2ZEBULICE#Z0
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T ETIREE L C WS, Fo, BEEmRHDBEEZ
RETDETHMZOREFMEKRDBIENTED., &
SIRETTCIRN DR EI DR Z MK UIcE RS
STEZERE(ICSE T TS RDRFELL.

Fle, STEICRIKFEDHMRONEBEEZIEF T D7
DICIF, EAFVEECHZAB R E DIFFRFMH(CKY,
B 2HWRBNSEDEM T HHEHERT DNENHS.
BEICKoTE, NT—70-8BIIRSNBHBERL (T
T EBRERIAITIDEEHES XD, TORIMELT
BEE{BROUHReR oz, BISICEERED BEAIZER
9. FIEETILE 3D EFTILTRARSN, ZOETILLET
REBFEIE DAY NLPEIDZE 73 E 2 REN(CHERTES
KOICUIE. Fre, BZBOFHLHBRE, HET—I(C
MZ, BLDTZT7HNHNIEINS. CNSDEEICKNE
BREICIDF/HLENB ST

1[5 11

shaft Deformation —
% Lok | '

B3 7 )r—aradOstEsl

2.4 WREDOFEERZERULEE

BHE, BROANMEEL, TmEMEETEEDOEAED
ADBINELTBENVIREDTTICFESNDG. LHLE
o, —BOT7 TV r—3>TlE, NIZ2TORIMED
B (AEMEL, 7ILIGEHNAVLLSNTVZRLE),
NRHRONTD 2T DHERTEERBLBOINS, BE
FL<EWMZONBETEZKRDBDEN TSR, CDFE,
FEM ZRWTHBRBIO/NID > T DHMER EZEL
ICEtEETOCEN TRETH DN, BHEEDETEICIIEH
HFHNWERE, —EDSHEICHBZETS. SharcNT
Tl SRR CMERDERRENICBBEEZRL, NwH
KONDTY T e “RRIEFR” (EHRIME<~)YTX)
EUTHUERZZRBCEDEE Y 2BE LIz, COEE
(CRY, HBBRONDD 2T DML EZRUICETE
%, FEM EHHRUTERICITAS.

BH, R ZAVTRRHS JUBHOHMERE
ZEUICETEDIRETH D, WEREEHD3HEH WV EREH
BWENII 2T DEHHVBRICHLTHIEASTL, #5H
MERTDEDADAEZERINETDRIBEANE .



DEOBIBE, MOHEFVERTETIE D LETETS
CET, STRIFEZERTES.

3. NTNTVT7 DREFTEEEES AT A

3.1 HEROE=R
NTR7IFSEEEDELICERSN8HZT
EBlOY A VR —)LOLEZE/FTSD. 1970 FRE&F
K£b), BEAOMEILE, B - B2, S4EEL (@
BESE, KNLTMRE, MRKI4EE B, BEGS)
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Development of Feeder “TRINITTE” for Picking Robots

TRINITTE.

1. (FUHIC

SERSOEEMD L2ENELTEFBORY N
RUW=BEt - AEN 7 O—NILTREITEATNS.
BRI HBEZ-ADSHKEICELD, KEEENS [%
BREVEBLEE] \DOITRNBY, BI/S—YTr—F(C
PVTE, LERENDICLDERIBZDEIE, H20(F
D—JFFIICLDFIDEOEE BEEEDEL) HK
HENTLS.

EROIN=Y 71— EEYF 7 ORYNDOEAGHE
(&, RN T —F N ER- B SN — T EE 71—
SICEPDIAR, TIVHBUEEC T =2 HLUIEET
EvFE > 7 ORYNDEY T 7Y T 2EDTHo. <D
58, MR D T—INBRESNDE, RSN Z WL\l &,
TA— N TDEFCEFDIAMEFDT—T5E5F) H5ERET
dolE.

—7, BETIZE, EVa w3y 7 ey
ORYREDHEAGHEZRIIRE LIEORY MA@ ELS
EBENRFTSIN TS, ORYNETREEREES, =8
IREMAMIC K EYF > T T 7RO T —7 REDZE Y
D—JBTNOERYERL, WATTI—IEERHLT
EvF > 7 ORYNAEYT 7y 95, COARIE EY
FOTTREREZE DT —I N EyF 7 T 7 EICIFEEL
BRWEE, BBTROD-HICEBIBRBTZDT, 0D
BORY MBI D ENERE CTHD.

NEDFEBZHERT Bz, TRINITTE DBEIF(CEST.

WH B¥ *  Shuhei MATSUI

NTN TRIEERD/N—Y 71— L g E A S OB ==/ N—Y 71—5" (TRINITTE)
ZRFEL, RON—Y T —IDEEZBREDBNOERZESHTWVS. KIFTIE,
TRINITTE OBIE, 1R, HERICOWTHEHRTS.

NTN has developed a new parts feeder (TRINITTE) that combines a
conventional parts feeder and a rotating disk, and is developing it to a
field that transcends the field of the conventional parts feeder.

In this article, | will explain the outline, features and specifications of
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Product Introduction of Compact Torque Diode (TDL8)
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NTN manufactures "torque diode" that transmits rotation torque from the input shaft to the output shaft.
But does not transmit the torque from the output shaft, which is the reverse input, to the input shaft. This
article introduces the technology of the compact and lightweight torque diode "TDL8" which has an outer
ring diameter of 1/3 (10 mm) and a weight of 1/14 (5 g) as compared with conventional product "TDL28".
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Application Examples of the Wrist Joint Module “i-WRIST™”
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NTN developed an angle control equipment applying a parallel link mechanism which is a type of constant
velocity joint. We started mass production under the product name of the “i-WRIST™” in August 2018.

We have improved its functions to meet needs of customers and have launched it to the market with the
target of automating and labor saving of manual work. The features of the i-WRIST™ like “high-speed angle
control” are appreciated highly in appearance inspection process of complex-shaped parts. We would like
to introduce the application examples that show such advantageous features of the i-WRIST™.
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