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Visualization of Lubricating Grease in Ball Bearing
using X-ray CT and Validation of Digital Simulation
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Fig. 1 Visualization of grease in ball bearing

(a) Initial test conditions

(b) After approximately one minute of rotation

Fig. 2 Grease distribution
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(c) After approximately five minute of rotation

Fig. 3 State of grease from churning to channeling
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Fig.4 Comparison calculated grease behavior and
experimental results
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Visualization of Grease Behavior in Ball Bearing

using X-ray CT

T. Noda, K. Shibasaki, S. Miyata
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Table 1 Physical properties and composition of two greases

Base Qil Kinetic Worked
Lubricant Thickener Base QOil Viscosity [mm?/s] Density [8/ cm®] )
) Penetration
(40 degrees Celsius)
Urea grease Urea POE 30.5 0.93 264
Barium grease Ba”“rgo(;zmp'ex MO + Ester 23.0 0.99 280
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Fig. 1 Definition of cross-section and X-ray CT
image
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Fig. 2 From left, initial test condition, the one after approximately one and five minutes of rotation
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Fig.4 Calculated unsteady grease behavior at the slice of each Z coordinate and X-ray CT images after
approximately five minutes of rotation in a ball bearing at the same slice of calculated results
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Table 1 Properties of greases
Grease A B C | D | E F
Base oil type Ester A Ester B
Base oil viscosity at 40 T, mm?/s 26 34
Thickener type Li-120H Li-120H / Li-capric acid
Thickener concentration, % 12 5.5 75 12 13.5 13.5
Worked penetration 250 290 244 200 180 200
Dropping point, T 190 198 202 202 204 200
Additive O — — — — O

10 NSK Technical Journal No. 688 (2016)
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Development of Bearing Units with Torque Sensors for

Automotive Transmissions
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A bearing unit with torque sensors that allows for smaller, lighter, and more efficient transmissions, such as ATs

(automatic transmissions) and belt CVTs (continuously variable transmissions), has been developed. Pulse phase

detection by two sensors and encoders is used for measuring torque from the torsion angle of the shaft in this

development. The sensors are attached to the outer ring and the encoders are attached to the inner ring of the bearing.

Due to the bearing’s small relative displacement between the outer ring and inner ring, a high-resolution torque

measurement is achieved by reducing the gap change between the sensor and encoder while under the influence of

torque and vibration Furthermore, a compact design and a simple harness structure for wiring are enabled by locating

the two encoders next to each other on the encoder shaft and molding the two sensors g into one sensor case with

the bearing.
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Development of Automotive Transmission Thrust Needle
Roller Bearings with Integrated Washer and Oil-Flow Control

M. Sadamura, Y. Kondou
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Recently, further improvement of fuel consumption has been requested of automotive companies because of

the strengthening of global environmental regulations and the rise of environmental consciousness. In the case of

transmissions for instance, reducing weight, increasing compactness, decreasing torque loss, and optimizing the

quantity of lubrication oil are ongoing goals.

Especially in an automatic transmission (AT), control of the circulating oil flow enables reductions of stirring

resistance and oil-pump size. Therefore, demand is increasing for oil-flow control in AT components, including bearings.

Additionally, a number of thrust needle bearings are used in ATs. Accordingly, demand is growing for integrated

thrust needle bearings to reduce assembly man-hours and improve work efficiency.

NSK has now carried out improvements in the oil flow of thrust needle bearings which are used in automobile

transmissions (especially ATs) to meet these demands. As a result, NSK has developed a thrust needle bearing that has

twice the amount of oil penetration (oil-flow control) as the conventional product, as described below.
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Development of Low-Friction Grease for EPS Worm
Reduction Gear

H. Kiyota, T. Koike, T. Yamamoto

LI Bt

Electric power steering (EPS) systems are environmentally friendly products that help to improve the fuel economy
of a vehicle. EPS saves power as its motor rests when the vehicle is traveling straight. EPS offers intricate electronic
control of its motor in response to a variety of inputs such as travelling speed and road conditions, providing for a safer
and more comfortable steering feel.

Smooth vehicle movement as the driver begins to turn the steering wheel and smooth steering wheel return
are critical for achieving a comfortable steering feel. EPS friction is one of the key elements in creating that kind of
smoothness, especially the friction of the reduction gear. NSK has developed an improved lubricity, low-friction grease
that avoids low-temperature fluidity deterioration in the reduction gear. Additives are incorporated in the grease to
prevent an increase in viscous drag. This newly developed low-friction grease reduces the friction force of the reduction

gear, thereby reducing the steering effort for the driver and improving the steering feel.
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Development of Micro Manipulation System

N. Tanaka

A manipulator is used to perform fine operations to cells and electronic components under a microscopic field
of view. However, mastering the device requires extensive use and skilled technique. Therefore, NSK developed a
manipulation system that enables easier automation of operation by applying mechatronics.

The developed system is attached to a microscope and is composed of a three-dimensional motorized manipulator
and a motorized sample stage. Except for replacement of the microscope’s objective lens, the developed system is
capable of all-electric operation. Operation is performed with one or more joysticks while looking at the camera image
of the microscope that is displayed on the monitor.

To evaluate the usefulness of the system’s capabilities, we collaborated with bioresearch institutes during its
development. The developed system was used to produce confirmed offspring by DNA microinjection (ICSI) using the
egg cells of experimental animals.

We have started to sell this system to domestic and foreign companies, biotechnology research institutions, and

electronic component manufacturers.
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Table 1 Specifications
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Photo 4 Joystick operating environment
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Strategy for Frictional Behavior Control in Ball Screws

S. Arai

This paper reviews a strategy for controlling frictional behavior in ball screws installed onto precision feed drive
systems. This strategy is featured by the technology development for consistency of frictional characteristics. In order
to verify the performance of consistent frictional behavior in a ball screw, an accuracy evaluation of circular interpolation
motion with two orthogonally oriented axes was carried out on a unique feed drive system originally developed for
this experimental investigation. The new strategy has successfully contributed to obvious stability and repeatability
of motion delays caused as quadrant glitches in reverse motions, and has also led to less trajectory errors in circular
interpolation motion. With function of a servo controller, the consistent quadrant glitches can be compensated
successfully everywhere on the ball screw shat. Therefore, a ball screw with consistent frictional behavior can provide
a feed drive system with potential values in a future production system. The consistency of frictional characteristics of
ball screws leads to another advantage of less heat generation. This reduction in temperature rise has been observed in

various levels of the practical ball screw feed drive system.
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Compact, Lightweight Planetary Needle Bearings
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Idler/Tensioner Bearings with High-Speed Capabilities and Excellent Sealing Performance
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Photo 1 Idler/tensioner bearings with high-speed
capabilities and excellent sealing performance
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Dental Air-Turbine Bearings
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Long-Life, Four-Row Tapered Roller Bearings for High-Speed Rolling Mills
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Photo 1 Long-life, sealed fourrow tapered roller
bearings for high-speed rolling mills
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NSKTAC03 NSKHPS Angular Contact Thrust Ball Bearings for Ball Screw Support

in High-Load Drive Applications
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Photo 1 NSKTAC03 NSKHPS angular contact thrust ball
bearings for ball screw support in high-load

drive applications
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Ball Screws with Minimal Grease-Splatter L1 Seals
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Photo 1 Ball screws with minimal grease-splatter L1
seals
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Photo 1 The appearance of TOUGHCARRIER

T/FrU7

I U7

B1 E/FvUFPEITFYUTOES
Fig. 1 The structure of MONOCARRIER and
TOUGHCARRIER

F1I—FCThHd. HEDIV)\T MEDETHT,
EEE—5 —ZImk U CTIITH8EFEDT T 3
V1= v bOIFEOETH, THNSDEKICIHZ S
NOKXODEFAUL TV FECTHD.



NSK

(N)
60 000

40 000

20000

(N)
120 000

80 000

] L

40 000

0
#061HY #091HY #1044 0
#064HY #094H4 #101E4
2 HEREEDLER 3 BETEREEDLE
Fig. 2 Comparison of basic dynamic load rating Fig. 3 Comparison of basic static load rating

NSK i
JAPAN ‘ c10

55

46

K]l @

i@
32

TCHO6

TCH10

4 TCH 2U—XOWEFR
Fig. 4 Cross-sections of TCH series

TS5 vk

®/5 HTFvU7PATI3VERER
Fig.5 Accessories for TOUGHCARRIER

NSK Techwical Journal No. 688 (2016)

67



NSK

7 [
Lab
NS ¥ U—X

ek 2 B EDRFGFH NSKUZ77HA K™ NH U —X,

NH Series and NS Series NSK Linear Guides; More than Twice the Life of

Conventional NSK Linear Guides

UZ7HA R, FEHEPERFEFESBTIRRR
DEERmZFOIC, BLVARTERATNTLD.
CDXRDIFHEIBICFEASND U =T HA NI, EE
MOEEPAY T AHEOEREEDEBRNS,
—BORFHEDRDSNTND.

MERHEMTHD LH - LS Y U—=X(F, 1989 FDH
FTLLK, NSKUZT7HA ROFHERELT, HE
{DEAEEZHIFCE. SEEAT D NH - NS
YU=X (BE1TD & ZOLH:- LS YU—-XD%&
ZEHMELUED S, B3R 2 B EORFmbZRER
UICHR@ETHD.

1. {1t

NH - NS U—-XDNE%Z, BE1IIxRYT. NH
VU—=XENS VU—X(F, BAEEFE—ThHaH,
LIFDEWVWD DD (E1).
- NH Y U—=X IR=)LEDNKE L REFMZENR.
NS YU—=X s EL, JV/IKT b,

BAY A X(E NHZU—XIE # 15~ # 65 7Z.
NS ¥ U—XI(F # 15 ~ # 35 ZAEULIZ. I TY
A ZXDHFE, L—IUVBOBLTDHE (TUX—K
JVEI) 7271 T

WEFEOODOWE ST - HIIEE BN
RUE - EvFIEE) (&, (ERR@ETHD LH - LS Y
U—XEBUTETHSD. TDfes, I—F—I[CH
WCIE, EROEMZREEEIT DL, NH -
NS ¥ U—XZERTES.

2. {HR
(DR 2 B DRSS

UZ7 A4 BIZBWTIE, R—)LER—) LB
THEZXATCWVNSD. CDfce, R—)LEBDERFTE
REDOHAMN, FZREDITIERELD. €2
TNSK Di#d CHd "l (V=2 b—r a3k
)" & "EERS ZREE LT, HTUWLWEARDR—ILiE
ZRFEUC (B2). BREESTORENLICKDOT,
FenDRENLE O AJREICE D Te.

68 NSK Technical Journal No. 688 (2016)

EE1 NHYU—-X, NSIYU—-X
Photo 1 NH series and NS series

NS¥U—X
HUBRIHMELIVIT

NHZU—X
R—ILEIKRE L RFH

B1 NHIU—X&ENS TU—XDEL
Fig. 1 Differences between the NH series and NS
series

COfER, wekm(LH - LS Y U—=X) [T LT, &
TEASEE 1.3 & Fn 2 BULEZERELZ (’3).
KBEDERFMLIRI DI EIEBBE ., FnZRb
BDOEREDYA XTI /HuREEED.

Q) FFraREREDE £

BRAMDFFZRET LT, HFEREREZD
T8 FEEReEERED—EZ R1IIRT. &
FLH - LS YU—-XDHBREREN 1.7 m/s 2>
eDICHLT, NH-NSTYU—XD#15 ~ #35C
(F3EDEmM/s ZRIBLTLND.



R
LH - LSYU—X
EAREED D
A1k
EARERE )\ EARER K
BMEE S ERmEE K’

B2 NH-NSYU—XD&eHE:
Fig. 2 Design concepts of the NH and NS series

&1 NH-NSYU-XDFBERESHRE

Fn 2 B E
: ’
i
=
1=
R
=4
R e
LH-LSYU—X NH - NS¥YU—X

B3 NH:-NSYU—X&LH - LS YU —XDFHEaaH#ER
Fig. 3 Life of the NH and NS series compared
with the LH and LS series

Table 1 Maximum allowable speeds of the NH and NS series BT m/s
T NH15 NH20 NH25 NH30 NH35
Pt NS5 | NS20 | NS25 | NS30 | Ns35 | 45| NHSo - NHES
HFERERE 5 3.3 25
@FEVPTVIEED Z 7 HA KN
1—F—(CBIFRENPTEEERLT, LFD& 4. FEBH

SR - ATV 3V EEDIAANTVD.
U=IbERT UV I ZBRICEHEES NS T VY A

NvFVIR XFPUVIER, BE FEOHESE
BHBET, EMBHOERICHRA5ND
CREX VT FUVRATU—ZRRITLHEEIZY b
‘NSK K1 ™" Z(FUshETD, dTILo—)b, 7
O70%5— RELEBEED, BELAF TVavkE
BOHATWVD.

3. &
BTFDKSE, BLEVEEICAVLSND.
- R FERRERE
- BEERLERR
- RS
- TAEREAR
- #RER—L K7

- EE R rE

UZ7HA RS, BREmDAEVERER CH D
DT, WROFRMHAFEVNRLDIICRZDNH LILL.
UHL, SEIETUENH - NS Y U—XTIE, &3
DM ERT D ET, KIFFHERED L2 EZER TE
Je. MRA-N—EULT, REICEDRBRZRATE
JTENSKTHNEZZ, RIRTERBLEEEZTL
3. StHH, 1—Y—(CEo>THNDLHHEDZR
HLUTWLERL.

NSK Technical Journal No. 688 (2016)

69



NSK

RS
BT XHNLIE—

T, AN— R T #2025 Tw MaRDOEZERK
[CES|EN, E, &8 BELEDRF I 77T
DEFEROD2RIFEEILRADHNTND.

CDRRISEEN A CRRIFILFEHM THON TS HTE
ETIE, EENFRBODREICIEBENTLEVNT —INH
ZNCEDDD, FONBSIPAYT TV ADEFHK
HOND. EOICEBNEANR—R(CHRETFEL I
KO RERERENTWVD. INSDFfcEmiE=—
X (1) [CHINT Dictd, (ERDEHEETU—X "X
ARILVIE—F PS/PN Y U—-X" ELFEZDHSEZ
F—Tv hEURE "XAMNVIE—FPBYU—-X
(BE1)" ZHlclCRAEzxEL.

1. 8B, 88 BRUMHLE

AABNVIE—FPBIYU=X" FXHKILY
E—5KE, RSAJ/)NEGAE!, TJ/){\—% ECCZHY
DY AT LAEBRICCHEZRELTLD (1 2).
E-—5DIAVFvTEUTIFAEEORREN
NULOZZADATHD, SREARICELNT DI ED
HEECHd. RTANFRAHIBROELED 2 &
WWEIAFTYILTWS., DVIN—FEIFE—FD
OEfIEESZ 7 FTOJESHoTIYIVESICER
TDPDTHDD, RIAINE—HFESNTOERER
mlicL, A1y MELTWS. CNIckbdYV
N—=5ZE—YDIREICREBET 5L TrFOJES
DIGERZEHRIDCENTEDDT, EBSmEDIE
FEENELELTND.

AANVIE—Y PB V- ODtHF—E%ZFEK 1
[CRT

2. ¥R
M7 &IV
- E—YEEDcHDIERIF) ULATE
—HBES LTe.
‘AC U—ME—F +iFEE DNODBEIHRR ZEE
U, AVOUXDEZILLYILINDHFDABEREE U
fc.
L2 MICHEEZREUTc T &ITKD, ERED
PSYU—XB KRV EDCERSA Ty MMIHLU,
E-FDOEITEZ 10 mm P EE, RS0

TBATIDHDE

70 NSK Techwical Journal No. 688 (2016)

™ PRI U—X
MEGATORQUE MOTOR PB Series

FEE1 XANVIE=HY™MPB IU—-X
Photo 1 MEGATORQUE MOTOR PB Series

J\A TR
PS/PN/L—X
i
1%

RUa—AV—V
PBZU—X

ot

a v

15 HERE

B1 XAMNLIE—SIMOY—T v MG
Fig. 1 MEGATORQUE MOTOR target markets

#1&7% 50 % BRI T2/ B ZEIR LTS,

FICEFIC, E—FDHZEIROPEIFMERR PS &~
U—XEEAZRE (PB1E ¢ 35 mm, PB3EY
® 56 mm) LTHD, g/ X)VDEEPESEHR
DEER(FERESDICAIEETH D, YTV & IV
N MEICEBLTWS.

Q) A—bFa1—ZTDREET v T
PEERENBEELD, HKEDERIII B EIFZTIEE
Eufre.



NSK

XANVIE—S™ PBIU—X RS J\EGAEY
JVN\—=55—2)U D
TE—55—" []
2 VAT LER
Fig. 2 System configuration
=1
Table 1 Specifications
E-IYAXES
AT PB1006 PB3015 PB3030 PB3060
E—FHE [mm] @ 102 ¢ 152
E—E< [Imm] 5 92 126
E—FhZEE [mm] ® 35 ¢ 56
BRAHIINLZ N - m] 6 15 30 60
EREII NIV N - m] 2 5 10 20
EE0ERE [s7] 10 8
EREEEE [s7] 5 1
BERAIBAREESDRERE [ HD > b/ [EER | 524 288
HEXHIBEROIEE [# ] 112
BORUMERDIEE [ ] +5
HEEEEEE—XV kg - MY 0~0.26 0~ 11 0~ 14 0~3.1
BE kgl 2.6 5.8 72 10.2
(3) BELHEEDEY PV TV T DT T
E—REEHI DIHD) S A—FRE, 40O 4. XEH
O—THEBEIC R DEERORDIERR, /wF T4 ILFD ABNVIE=FPBYU—X" (&, WFZIT7Hh
RECENFEBEOHIRADE LKL, SEFH HCTOEFRRIE SEEBRERE, AN—M 7

BEZERAIc Y b Py TV T RO TP AR L.

3. Ag

B MBS TIzDMtE - 58 - ERIKE

- AN— T3P ITU Y Ms RO CRE

- EE - REDTREDEEKSS

VIEEDMEIEEBZ BT DICHDERLFERE LT
REFEEZAOTND.

AN—=hT AP Ty MERDHEST, =
B - MERGRLTEEEBEIERZ
T TS, ZKIET D —AZREDENS "XS]
MNULIE—Y PBYU—X" OERAILARZHNSEED
C, INSDEXDERZETHOZZ CTHL.

FSE T e,

NSK Techwical Journal No. 688 (2016)




BAE LRIV E4T

x #
EXREMERETE
BEHEEXEH

E X X B
AR 5% £ 17 % 15 8B
R & = #
B i 3 #
B R X #

RMEE XM
REXHE EXE
RRxAL BRCTEERER
R4t ARFEEATER

LR = X PR

FHEERM
R X
E B x #

@R E XA
B Om X #
BEHEX ERER
BHESH FrTEERE
BEESA RFEITED
t B x #
Xt EXE
Rifsz At ARGEIEESRER
BFs24t ARSTHLITED

RBEXM
g B x #
R OE X #

BWE XM
oW = #

BRAE XM
REFEHEE—H (EX)
REFEEEE—H(ED)
REFEEEEEE (AE)
REAERES=H (FHE)
REFEHESE=H (R
REFEEEELE (R
TEREABEEE (20)
HEREAEEERE] (RiE)
PR AR B EEED
FEEAEE A (KFR)
FBEAEEER (LS)
FEEAEEEE (JER)

OREEHE: "R

ERDRIMTHIEAE

TEL.03-3779-7111 (%)
TEL.03-3779-7227 (%)
TEL.03-3779-7189 (%)

TEL.03-3779-7315 (%)
TEL.022-261-3735 (%)
TEL.029-222-5660 (%)
TEL.027-321-2700 (%)
TEL.0258-36-6360 (%)
TEL.03-3779-7302 (%)
TEL.03-3779-7251 (1)
TEL.03-3779-7307 (1)
TEL.011-231-1400 (%)
TEL.028-610-8701 (%)
TEL.046-223-9911 (%)
TEL.0266-58-8800 (%)
TEL.0268-26-6811 (%)
TEL.054-253-7310 (%)
TEL.052-249-5749 (%)
TEL.052-249-5750 (%)
TEL.052-249-5720 (%)
TEL.076-260-1850 (%)
TEL.06-6945-8236 (%)
TEL.06-6945-8158 (%)
TEL.06-6945-8168 (%)
TEL.077-564-7551 (%)
TEL.079-289-1521 (%)
TEL.082-285-7760 (%)
TEL.084-954-6501 (%)
TEL.092-451-5671 (%)
TEL.096-337-2771 (1)

TEL.046-223-8881 (%)
TEL.0545-57-1311 (%)
TEL.03-3779-7892 (%)
TEL.028-610-9805 (%)
TEL.0566-71-5260 (%)
TEL.027-321-3434 (%)
TEL.0565-31-1920 (%)
TEL.0566-71-5351 (%)
TEL.053-456-1161 (%)
TEL.06-6945-8169 (1Y)
TEL.082-284-6501 (%)
TEL.079-289-1530 (%)

FAX.03-3779-7431
FAX.03-3779-7432
FAX.03-3779-7917

FAX.03-3779-8698
FAX.022-261-3768
FAX.029-222-5661
FAX.027-321-2666
FAX.0258-36-6390
FAX.03-3779-7437
FAX.03-3495-8241
FAX.03-3495-8241
FAX.011-251-2917
FAX.028-610-8717
FAX.046-223-9910
FAX.0266-58-7817
FAX.0268-26-6813
FAX.054-275-6030
FAX.052-249-5826
FAX.052-249-5751
FAX.062-249-5711
FAX.076-260-1851
FAX.06-6945-8174
FAX.06-6945-8175
FAX.06-6945-8178
FAX.077-564-7623
FAX.079-289-1675
FAX.082-283-9491
FAX.084-954-6502
FAX.092-474-5060
FAX.096-348-0672

FAX.046-223-8880
FAX.0645-57-1310
FAX.03-3779-7439
FAX.028-610-9806
FAX.0566-71-5365
FAX.027-321-3476
FAX.0565-31-3929
FAX.0566-71-5365
FAX.063-453-6150
FAX.06-6945-8179
FAX.082-284-6533
FAX.079-289-1675

ERRERE XK 1-6-3 (BFEEIL)
ERmERm) XK 1-6-3 (BFEEIL)
ERRERmR) XK 1-6-3 (BFEEIL)

T141-8560
T141-8560
T141-8560

ERRERm@ [ IXKIE 1-6-3 (BFEIL)  T141-8560
EHEIETHEEX—ZT 1-2-25 LA NS EJL 7F)  T980-0811
ISR 1-4-7 (85 5 TUVAEIL6F) T310-0803
HRERSIEmARET 16-11 (Bl —ANYT—2F) T370-0841
RERMMERRC LI 2-1-1 (=HEmRMAEIL 7F)  T940-0066
ERRERmR XK 1-6-3 (BFEIL)  T141-8560
ERRERmR XK 1-6-3 (B#EIL)  T141-8560

ERRERmR [ IXKIE 1-6-3 (B#EIL)  T141-8560

JoEEALIRm PRI AR 6-2-2 (FLiR 5 —E)L 16F)  T060-0005
WHARBFE=MRER 2-2-1 (EvJ - E—XUT7 7F) T321-0953
R | REATRT 2-6-10 (RECARRE)L 5F)  T243-0018
RHEHEATHMN 5336-2 B ma=Esir)L 4F) T392-0015
RFE FHMATF 1-6-4 T386-0024

BTSRRI T MHERT 17-1 (YD —22F)  T420-0852
BHRAEENFRL 2-1-9 (BETLyIALLEE 2F)  T460-0007
EHRLHEMRRITR 2-1-9 (EB8TLvI ALV 2F)  T460-0007
EHRLHEMRRITR 2-1-9 (BB Ty AL)VEE 2F)  T460-0007
ANEERMBEOIRE 1-40 T920-0346
RERAFABRAIFPREILEER 1-26 (RBREFEEIL 6F)
RBRAFABRAIFPREILIRER 1-26 (KBREFEEL 8F)
RBRAFABRAIFPREILIEER 1-26 (KBREFEEIL 7F)
WEREZEMET 8-4 T525-0031
FERIBEMRREIRI 100 U548 2 EJL 8F) T670-0962
[RBRILEMRXAM 3-7-19 (LBEEEIL)  T732-0802
[LSERILUMER] 5-29-10 T721-0952
BRASEEHELXELERE 2-6-1 (NERKE)L 7F)  T812-0013
AEAIRAEATIILXA 8-16-560 T861-8003

T540-0031
T540-0031
T540-0031

=) | R EARMAE] 2-6-10 GRECARAEIL 5F)  T243-0018

B R E i KEET 1-124-2 (EPO EXEJL 2F)  T417-0055
ERRERmR) XK 1-6-3 (BFEIL)  T141-8560

HARBRFE =mHREH 2-2-1 (EvJ-E—XII7 7F) T321-0953
EHRLIH =0T 1-9-2 (55 2 /ELIL 5F)  T446-0056
BBRRIETRET 16-11 (Sl —ANYT— 3F) T370-0841
FHREMAM TSI 5-10 T471-0875

EHR I =aZIET 1-9-2 (55 2 /L)L 5F)  T446-0056

B SR PXAREN 111-2 CRAAZ IS5 T— 19F)  T430-7719
RBRAGABRAIFRREIEEER 1-26 (KBREFSEIL 3F)  T540-0031
[RBRLEMRXAM 3-7-19 (REREEIL)  T732-0802
FEREEMREEREIE 100 U\52458 2 )L 8F)  T670-0962

<2016 & 1 ARTE)
BHERIINSKIR—LR—=ITTEWVEITERT,

DWVTI, BE< D374 - EERFRICBRUMIFKEE L,

MRV T FEHREMEE (R—ILRL-UZ7HAK-E/F+U77) &8 0120-502-260
BXHNVIE—F - XYEIa—-)b

g 0120-446-040

=
K

RHCZRTDHEMT

BABIHRARHE. AERBNONEEZEF CIOBRH SN TVDRBEMICONTIE, EBICERUVTHEBUEWIEZREARTHELTHDET,
EHHSNDHBAF. FBACEID<BRFIZREINTTLOSBBEVBLET,
BB SHEROHBHICKRLTIE. B35 KEFEABCEATSNDCEOBEVLSTOBETSDLOH B THRVELE T,




JANUARY 2016 No. 688 E -l
NSK X

LTI

TECHNICAL
JOURNAL |

WS ZEEETD
DI v—FILDOABICDONTIF, HHMBRESRUNRICHINT DIchHMDAE, IFREEEFELEVICEEITDILENDDET.
F8B, I —FI)LOFNEICIFIERZIT DIcHDDERZEILWVET UIEH, RERKICKDBEEICOVLTCEFEEZELHIRET.

28 F1H 14 H
Far 2841 H 20 H
R B
BEE H
A FEDR #R & 4t
BAEIRASH

[ ¥ B TEL 03-3779-7050
RREE/IXXIE 1-6-3 BfEE )L

JE5Em



BB IRV

®a ™
o' “

N4

FETCEL B LI

COoHRBRBICERLEDARZERBELTVWET.

CAT. No.JTJ-0888 2016 E-1 @ HFWBI#lat 2016



