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TSUBAKI PRECISION BALL PRODUCTS AND THEIR USE

WAR7YUVYT /Bearing
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Bearings assembled steel balls are used as mechanical
component of automobiles, motorcycles, machine tools,
domestic electric appliances, etc. to lighten friction of
its rolling parts. Furthermore, by incorporating ceramic
balls to bearings, it is possible to use at very high
temperature environment and very high rpm.

WY HS AER Optical glass ball
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It is used as a ball lens, such as connector of optical
communication.

WEHFE,Wind power generator
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Steel balls are used for wind mill power generators
which utilize natural energy. It is used at rotating
shaft, propellers to adjust pitch, nacelle which
switches direction. In addition, ceramic balls are used
as a measure of galvanic corrosion in the gearbox.
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Bearings assembled steel balls reduce friction at rotating parts in automo-
biles, motorcycles, industrial machines, etc. and semi-permanent durability is
required. Balls used for air conditioning, electric cars, computers are required
low-noise balls and for HDD pivot bearings and dental handpiece bearings, it
is required extreme precision. Our steel ball products feature high precision
and meet expectations from our customers.

QTSAFvIBK (DPlastic Balls
@JVLTER (®Valve Balls
@ERNDIHSZ FAFHER @Steel Balls for Rolling Bearings
(OYSIPPS it ¢ ®@Stainless Steel Balls
®FEFEK (®Brass Balls
®OtZ=vIAIR ®Ceramic Balls

@5 ER (DUrethane Balls
@HFHSRAIK (®Optical Glass Balls
@OvVRIVRENH ©Rod End Balls
OrPZEEk @Hollow Balls
OE#AATAF (Steel Balls for Mills
@BRHER (@Carbon Steel Balls
BREEAEIR @Tungsten Carbide Balls
@)LE—R {@Ruby Balls

®7 V=T LIR

®Aluminum Alloy Balls
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We are manufacturing miniature 0.15mm diameter
balls, stainless steel balls, plastic balls, copper
bronze balls, high resistance tungsten carbide alloy
balls and special size steel balls. They are used
for ball-point pens, precision devices, tools, etc.
Especially on miniature balls for ball-point pens, we
cover a big part of the business world.

AwhK—IL.~Cut ball #K—JL~>,/Ball-point pen

BERERERINIIAIET. EREHHREL
TEMBHTEETT,

Balls with precision ground flat surface are used as
precision mechanical parts.
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NETWORK STRUCTURE IN ORGANIC FUNCTION

FRIES IR COREEEFHZDNR AR PEEBEDAETLEDSIELTVET,
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We are going through an enormous revolutionary period all over the world, when society and industry structure is making
a considerable change.
Technology reform in various fields is growing rapidly, and demand against us has also grown up its level.

Under this circumstance, we must harmonize our tradition and advanced technology, to develop further advanced products,
and at the same time, we are going to establish a structure which we could respond to a global demand.
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Firm Name
Established
Head Office

Capital

Line of Product

Our Banks

Plants

Subsidiary Companies

TSUBAKI NAKASHIMA CO. LTD.

June 1,1936 (Founded:1934)
19,Shakudo ,Katsuragi, Nara 639-2162
15,884 million yen

Precision Steel Balls, Precision Modified Balls, Media Balls,
Ball Screws, Ball Ways, Positioning Tables, Blowers,
Industrial Machines

The Bank of Tokyo-Mitsubishi UFJ, Ltd. Resona Bank Limited.
The Nanto Bank, Ltd.

Katsuragi Plant (Nara)
Products: Precision Balls, Precision Modified Balls, Media Balls

Koriyama Plant (Nara)
Products: Precision Ball Screws, Precision Ball Ways,
Precision Positioning Table

Sechibaru Plant (Nagasaki)
Products: Blowers, Industrial Machines

Hoover Precision Products, Inc. Cumming Plant (USA)
Products: Precision Steel Balls, Ceramic Balls

Hoover Precision Products, Inc. Sault Ste. Marie Plant (USA)
Products: Plastic Balls, Cut Ball, other special balls

Tsubaki-Hoover (Taicang) Co., Ltd. (China)
Products: Precision Steel Balls

Tsubaki-Hoover (Chongging) Co., Ltd. (China)
Products: Precision Steel Balls

Tsubaki-Hoover India Pvt., Ltd. (India)
Products: Precision Steel Balls

Spheric-Trafalgar Ltd. (United Kingdom)
Products: Ball-related products

Spheric-Trafalgar (Thailand) Ltd. (Thailand)
Products: Precision Steel Balls, Ceramic Balls, Needle,
other special balls

Tsubaki-Hoover Polska Sp. z 0.0. (Poland)
Products: Precision Steel Balls, Needle

Tsubaki Steel Ball Co., Ltd. (Okayama)
Products: Ceramic Balls, Tungsten Carbide Alloy Balls,
Optical Glass Ball, Precision Steel Balls, other special
balls

Taiwan Tsubaki Nakashima Co., Ltd. (Taiwan)
Products: Precision Ball Screws
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HISTORY OF TSUBAKI NAKASHIMA

F5

#4384 (1905)

KRIE 7%(1918)

BB 9% (1934)

BEF11 14:(1936)

B144(1939)

BEA1 164 (1941)

BRHI29% (1954)

FATI334F (1958)

B34 (1959)

FA364F(1961)

BRIN39%(1964)

A4 34 (1968)

fBN1444(1969)

IEFI454(1970)

BBf474(1972)

1EA48£(1973)

BRS04 (1975)

BAFI564(1981)

BB 74(1982)

BBA584(1983)

BBF0614(1986)

fATI634(1988)

¥ TE(1989)

Fat 24£(1990)

Tsubakimoto Precision Produets Co., Ltd

#HASH BERT

EFVN=EROEEIRRMEPRE U TR BEnsE RSO LR A
Toyo Steel Ball Seisakusho was started by Mr. Kosaburo Chikamori and started
manufacturing steel balls for bicycle.

FREE RN G R R IR TR
Unlimited Partnership of Toyo Steel Ball Seisakusho was established by Mr. Kaichiro Morii and others.
RFHRIGSHISHICHEL . BRI =L RICHE

Organization was changed and the company was renamed to Toyo Steel Ball Manufacturing
Co, Ltd.and Mr. Setsuzo Tsubakimoto was inaugurated as the first President.

OO0 LFIROEERTERIE

Manufacturing and sales of chrome steel ball was started.

BAERMOEHARHLCHRES
The company name was changed to Tsubakimoto Steel Ball Manufacturing Co., Ltd.

FAOY AT VUV, EIRERHR—IVOEECA S, B SRR O EEIR TR
Mass production of nylon, stainless, brass and other special balls were started.
Manufacturing and sales of tungsten carbide balls was started.

R—IVRUDEERRFTZ B, ARt X ETEIC#U/A R
Manufacturing and sales of ball screws was started. Tsubakimoto shares were offered open in Osaka.

SRIREESFENS PR EE 288, ARRAESELS |Frss2mplciat L5
Tsubakimoto shares were introduced on the Tokyo Stock Exchange No. 2 Market
and the Osaka Stock Exchange No. 2 Market.

ERES FUHRICHE

Mr. Shigeo Miyazaki was inaugurated as the 2nd President of the company.

BB LICHREE

The company was renamed to Tsubakimoto Precision Products Co., Ltd.

BRLTIBSeriRE, R—)L T v 2 DRFTERE
Most modern factory specialized in manufacture of ball screws was built at
Koriyama and sales of ball bush was started.

MER—/LRUBER—)V AT 54 V OEERFTE A
Manufacturing and sales of roll-threaded ball screw and rolled ball spline was started.

TSV RIRDEERTERA

Manufacturing and sales of ceramic ball was started.

MRS BIHRICHE

Mr. Takatoshi Kondo was inaugurated as the 3rd President of the company.
EBAIERDT— TV DEERTTEHEA

Manufacturing and sales of precision positioning table was started.

BER—IVD A DEERTZRS

Manufacturing and sales of precision ball way was started.

WER—IVATSA VOEERF R
Manufacturing and sales of precision ball spline was started.

HER—ILRU. 52 vIR—)UAaU, F2—) LU, (B RO LPME DA ERFT = BitA
Manufacturing and sales of stocked ball screw, ceramic ball screw, hollow ball
screw, LPM positioning table was started.

SRIREESFENG [FRTHISES 1 8B, ABREESFERS |FRSE 1 MBIk L1

Tsubakimoto shares were introduced on the Tokyo Stock Exchange No.1 Market
and the Osaka Stock Exchange No.1 Market.

HKE T —) 4 SEERERPT (HPP) Z HIY
Acquired steel ball division of Hoover Precision Products, Inc. (Georgia,U.S.A)

#Hiat YIFFhHoT

HRAEH FSRER Nakashima Seisakusho Co., Ltd
TR RPBH OB SRR

Nakajima Goukinjyo was established by Ichijiro Nakajima, as first President.

BB R ERICREEE

The company organization was changed Nakashima Seisakusho Co.,Ltd.

KRREESFERS [PRTBSE280(C 18
Nakashima Seisakusho shares were introduced on the Osaka Stock Exchange No. 2.

WHERTRZHR

Sechibaru new factory was built.

KBRS BIMLERAS LURBRNERS

Capitalized and business Co-operation were agreed with Tsubakimoto Precision.

TSUBAKI NAKASHIMA CO., LTD.

Fal 8%(1996)
a1 248 (2000)
Fak 144 (2002)

FAL 154 (2003)
FaL 164 (2004)
Tt 184 (2006)

AL 194 (2007)

FH224(2010)

254 (2013)

Fa264(2014)

HASHPBRIFAESHL. BREHY)FFHUTERD
EHER SRICHE EESSE HRICHE
EPBREH(CR)BRAT(THT) ZR1L  BREPIDFRILERE
ISO 9001 REEEE
R—SYRTEEFLT#EDZETH (THP) 2B

ISO 14001 SBEEME. XFEHSAIROEERTZRHSA
PETCESRREREEAE(THQ) ZEIX

TNNA UNZARXYMMEREH DFRE F RSB DM TIRIC KO RRTEESHES IFF.
ABREESFENS Fr LB B L

BETHEERBRNERAT (TTN) R
-f KT Tsubaki Hoover India Pvt.,Ltd.(THI) %8831

RETSpheric-Trafalgar Ltd.(STE) #&IY
%4 TSpheric-Trafalgar(Thailand) Ltd.(STT) &I}

E= # CEOICHME

Merged with Nakashima Seisakusho Co., Ltd., and Tsubaki Nakashima
Co,, Ltd. is established.

Takatoshi Kondo appointed as chairman. Takanori Kondo appointed as 4th President.

Established Tsubaki-Hoover Taicang Co., Ltd. Separated each business
unit as a subsidiary companies. 1SO 9001 certified.

Acquired ZET factory from Polish state-owned company FLT.
I1SO 14001 certified. Start manufacturing optical glass ball.
Aquired Chongginng Steel Ball Co.,Ltd., in China.

Becomes a wholly-owned subsidiary of TNN Investment Co., Ltd. by way of a share-
for-share exchange and delisted from the Tokyo and Osaka Stock Exchanges.

Established Taiwan Tsubaki Nakashima Co.,Ltd.
Established Tsubaki Hoover India Pvt.,Ltd.

Acquired Spheric-Trafalgar Ltd. (STE)in the UK.
Acquired Spheric-Trafalgar (Thailand)Ltd. (STT) in the Thailand.

Tsutomu Takamiya appointed Chief Executive Officer.
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rProducfs of Tsubaki Nakashima
Introduction

History of TSUBAKI NAKASHIMA
Contents

Production lines of precision balls
Quality assurance for Tsubaki balls
Steel balls for rolling bearings
Carbon steel balls

Light carbonized balls

Stainless steel balls

Non-ferrous metal balls

Tungstien carbide alloy ball

Plastic balls

Ceramic balls

Optical glass ball

Cut balls

Products

Packing

Office and plants of Tsubaki Nakashima
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TSUBAKI CONTINUES TO PIONEER FOR ITS PERFECTION

YIFR—=)LOHER(F . EDSKICHE>TVEVWLIICEZEITH,
—HZDWERCIIB A THDT T & AL BLIR FEE T S
EIEEICOOT BN OM AR DR ZBERICHELC. —FbED
CEF< B TR EREICEFTNEDRIITVE T,
YNEFHUVEBRUSEVERNDBZ—SH—HERITEH T T
WET,

TSUBAKI balls appear no different from others, however if you step inside and
look closer, you will see the result of our latest research development from the
material, heat treatment, precision processing, high accuracy measurement and
etc, not a moment to stop but to continue to produce superior precision

products.
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PRODUCTION LINES OF TSUBAKI PRECISION BALLS
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Grinding

Heat treatment

M=)\ —T IS EFRERFEERZEDEF T .

Press Using ball header, an accurate shaped ball is made from
wire rod.

REMIKDTEDET

e GRS NG HOW PRECISION STEEL

y O o

BALLS ARE MADE |

FFIMT /Cutting material
##4/Material BR{ARF /Forming spherical

TSwIDT TSI RIVTHEERO N\ ERELET,

Flashing  Equator Burr of pressed ball is removed by flashing.

EFEAIRER BIC KD AN EDELZL CRESMAE

# a0 EE5Z BIMBETNET, Io497409  EEDHE SHROMEIZTO SBEREEDRA_ETZTVET,
Heat By continuous heat treat facility, quenching and tempering is Grinding After heat treatment, ball grinding is done to conduct rough
treatment  conducted to give strength and durability. machining of surface.
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Cleaning

Surface inspection
Quality inspection

REIR TEREE B, FEEEEREL. WI\F TS5
WBHEE  oELraBERENTONET,
Quality  Surface condition, diameter accuracy, hardness, noise and

inspection  others are inspected and conducted quality guarantee as
"Tsubaki" brand.

(;

BRHZER /
Ball pressed

TSyyvy /Flashing (¢
L) #1405 /Heat treatment .
O 5510574 2% /Grinding 't

N
LSy E>ZJ /Lapping Q

RERE  cgpamwc 2 LOREREEFET.
Surface  All balls are surface inspected by automatic sorting machine.

J inspection

SYEYVD @EHOMLLE EE SEORRML FUETVET, OB BERECIRCHEUIOSNERELE T,

Lappil Finishing ball surface, accuracy and noise level. Cleani Remove stains on balls with ultrasonic cleaning machine.
PPIng g Y ng g
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MEASURING AND TESTING DEVICES FOR QUALITY ASSURANCE AND ANALYSIS OF TSUBAKI BALLS

REOWH | g Jo W

Quantity of mountains on the surface Few mountains

RERYE ) EROTICR GEORRE BROYIERZ(5:D)

Surface characteristics Low Waviness (Roundness) High Waviness (Undulation)
Ik
1

BRVAIOX—5
T—=IEVRIEHIDEDT2
RAEECTRHELE T OvhD
BROHEEZEECORERNSET
BUTKHET,

Electrical Comparators

Ball Gauge is 2-pointmeasured with
a low measuring force comparator.
Variation of ball lot diameter is
caleulated from the resulfing data.

BEEEER
BERE20TICRENICER/ETT
Ovos—In505|1EFLTESNE
T RETECORAEGINCIDEE
IREDHEEAIESLEDFD,

U0k 73 HPR
BABER20A B CEMEAIE,
N—EZVIBECRI7ZSH
BULEd,

oA L ¥ Talyrond Type 73 HPR
Used for measuring harmonic
analysis and roundness, with
max. 200,000 magnification.

Master Balls are made using the block gauge
in an air conditioned room at 20°C.

Every measurements during manufaciuring
process are comparison with these master
bals.

Form Precision Measuring which leads to Silent Performance.

MoE M BoW OB K K
Material characteristics

Heat treat state

D AEHEREED T
) MRERE DT
S MEHERORES

([DERLTLEY,

Electron Probe Micro Analyzer

1) Analysis of chemical
composition of the material.
2) Analysis of material cleanness.

3) Survey of material structure.

RESTIRER
BEABRBOREFEE L INES
[CATPNTVET, LOTE>RES
Y—ERYIIEDRERFE—FIEL
TRUEBD T,

Evh— AR EREE

HEORN\ER DIES DIEHTIC
FRALTVETD,

Thermometer Inspection Room

Approval of every inspecting device is Vickers Hardness Tester
standardized, and done carefully.
Above picture shows a thermometer and

thermocouple as an example.

For hardness analysis of minute
part of the material.
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BORERDIREE T3/
[CABILTERRLET

Anderon Meter

An speed type device which
measures oscillation with a
special unit, displayed dividing
3 bands.

R—IL 1wk
S y—7

YT iEERE20FECORDE
EHETOAEZLE T, *

Talysurf with Ball Unit

Measures undulation surface
roughness with max. 200,000

verfical magnification.

XEREHT=E

1)5%8I6H

2VEEBA—ATHANE

3)VIVT T A NEMIEEICD
WCERSIRR O U
ELTCOERPDOMMERDZ
RECEDENICHAZESR
BUCLET,

X-ray Diffractometer

1)Residual stress.

2)Retained austenite.

3) Uniformity of Martensite is
checked in finished steel balls
and bearings, to analyze
alteration when using.

) R S BB

HIROBERBER D DES DR
HITERLTVET,

Micro-Hardness Tester

For analysis of steel balls surface
hardness.

# 1000 W

Thousands of mountains

- IaY

Roughness

FEEMIRTREAE S AIER

Tz AU EEMOBME
YA TREMSAES. BEESD
fREEQ. TnmM,

- 3D Optical Surface Profilers

Used for surface roughness
measuring, non-contact, high
accuracy, 3D metrology of surface
features. Vertical Resolution O. Tnm.

TR (F TR
DI ESDEFELET,

Stereo Microscope

Checks uniformity of the surface.

AL IR SR A - BB SR

Heat treat and Grind condition

OvoD)VESHERR(1/8"2LE)
By~ H5E (3.0mmLIT)
REDBS(CRDEINIBSEAED
TEEERRUET,

Rockwell Hardness Tester for 1/8" orlorged
Vickers Hardness Testerfor 3.0mm orsnaler

Checking heat freat condifion
stability by surface hardness.

FEPMEICRDIIIER A DL TE
EZEHEELET,

Breaking Tester

Checks heat treat condition

I stability by crash load.

BT ERYER
RAEER OL B THERGD

LCW&ET,
Electro Microscope

" For analyzing grinding condition
and peeled condition by max.
100,000 magnification.

F X -4 R

Scratch, Mark

Automated Optical
Surface Inspection

Used for sorting surface defects.

PERERIS

4 FROHEERCRIROREE
| EDUARETT.

¢ Sorting Table

For visual inspection.

F m 3 &

Life tester

BEEUTUYY
Hon i

BER—)LOFMOE AR
UEmmTE CERLTVETD,

Bearing Life Tester

For check and analysis of ball life.

FERRERIS 1SUT )BTRS/ Radial life tester

BT, B O R W ASAMNYSEGEEREE  Thrust life tester

10



YD B R

STEEL BALLS FOR ROLLING BEARINGS

EOOMZAMKIEEE. SREE. BREZNEL T HESE. R,
TERH. REBRRBFEDXTUVIICAVLNET,

ER TV RUTREE

Grade, Gauge, From Accuracy

Steel balls for rolling bearings are used for bearing of car, motorcycle, ma-
chine tool, and consumer electrical appliance which are needed especially
heavy load, high precision and low noise.

5 — SR | 49r—JmEE OvhDERDIBEZE BEEANE HE B E EEME &
(i *(‘i Gauge interval ‘ Subgauge interval V?gtag%%%ﬂé’,a“ Va(ﬁtaiﬁ%?é,ba" ggr‘g’llé%rl‘ ffrrgrrr? Surface roughness
_ £ 1 fehe max. gm max. {m max. um max. umRa
3 0.5 0.1 0.13 0.08 0.08 0.010
5 1 0.2 0.25 0.13 0.13 0.014
10 1 0.2 0.5 0.25 0.25 0.020 ‘
16 2 0.4 0.8 0.4 0.4 0.025
20 2 0.4 1 0.5 0.5 0.032 ‘
24 2 0.4 1.2 0.6 0.6 0.040
28 2 0.4 1.4 0.7 0.7 0.050 ’
40 4 0.8 2 1 1 0.060 ‘
60 6 1.2 3 1.5 1.5 0.080 \
100 10 2 L33 25 25 0.100 ‘
200 15 3 10 5 5 0.150 ‘

JIS B1501 &xp*V )l —$HERICELE T,

ZELICENBRNDT — DTk BERE ORI DE-THNET,

It shall be determined in according with JIS B1501 Steel balls for rolling bearings.

We can accept orders of sizes, gauges and precision standard out of range if required.

¥ # Material

JIS G4805 BixFEI/OLEZ MMM ICECET,
It shall be determined in according with JIS G4805 High carbon chromium bearing steels.

f# & Hardness
B

Nominal ball diameter

0.3mm~3mm ‘
1/8~30mm |
13/16~41/8 ‘

BEORS

Material No. }
SuJ2 | 095~1.10 | 0.15~035 max. 0.50
SuJ3 | 095~1.10 0.40~0.70 0.90~1.15
SUJ4 0.95~1.10 ‘ 0.15~0.35 max. 0.50
SUJs 095~1.10 | 0.40~0.70 0.90~1.15

1t 2 & 9 [%]

Chemical composition

-
| max 0025 max. 0.025 1.30~1.60 =
| max. 0025 max. 0.025 0.90~1.20 E
max. 0.025 max. 0.025 1.30~1.60 0.10~0.25
0.90~1.20

max. 0.025 max. 0.025 0.10~025 |

® &

JIS B1501 #=p" Vs —SHERICELE T,
It shall be determined in according with JIS B1501 Steel balls for rolling bearings.

11
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CARBON STEEL BALLS

SRERIIRIFER AP UVI TVANTUV Y BEERY—h—)b, F+
Ay —EDHHE. BEF CHICEREZNEE ULV DR O Y,
OYRTVREETHWLOSNEY,

EMRUFEEMRME  Grade and precision standard

Carbon steel balls are used in light charge bearings, pressed bearings,
automotive seat rails, rolling devices of light and middle weight charge
like casters which do not need high precision, rod-end, etc.

ngigiiﬁfgiﬁ Dia%gt?;rv;iﬁion ll?otjzgl)n%fro\?:rﬁigf iuﬁnei
um um um
100 1/16~11/8 +125 5 25 l
200 | 1/16~11/8 +250 ‘ 10 5
500 | 1/16~11/8 +50.0 25 13 ’
1000 | 1/16~11/8 +125 ‘ 60 25 |

HRLDICL)BEADIFUTE, THEEEOVHEL R THIET

We can accept orders of sizes and gauges out of range if required.

7 #
JIS G 353945 HEERFHAER Cold pressed carbon wires JIS G 3539
12K 2 [%]

% BERSH KREORIEULRE ARTILIFIREERT
R stands for Rimmed Steel, and A stands for Alumiquilled Steel.

BRI IREHER

;%:‘Eg)cia“‘i Chemical composition

SWCH 8R min. 0.10 — min. 0.60 min. 0.040 min. 0.040 = |
SWCH 10R 0.08~0.13 —_ 0.30~0.60 min. 0.040 min. 0.040 - !
SWCH 12R 0.10~0.15 — 0.30~0.60 min. 0.040 min. 0.040 — 1
SWCH 10A 0.08~0.13 min. 0.10 0.30~0.60 min. 0.030 min. 0.035 max. 0.02
SWCH 12A 0.10~0.15 min. 0.10 0.30~0.60 min. 0.030 min. 0.035 max. 0.02 r
SWCH 15A 0.13~0.18 min. 0.10 2l 0.30~0.60 min. 0.030 min. 0.035 max. 0.02 :

LIGHT CARBONIZED BALLS

*

BRI DR IR S X <RI DT T BTN I PAESEDEN Tz
BEICTOIENTERT . AFESA T —DU TP AFFUIDOVR
TUNGEE, BEERRICE<ERATNTVETD,

Light carbonized balls has advantage for additional processing easily, such
as drilling/welding. It is mainly using for automotive parts, such as ROD
END for steering and LINK BALLS for stabilizer.

If shall be determined in according with carbon steel balls.

SR AR RFEMERICELET
==L RRIEEAED RRGEABR
" carbonized area carbonized area
7 | N\ E
+ < 4 + -
N <
7V BEINT
drilling welding

£2
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STAINLESS STEEL BALLS

—RICATVUAMECrR(RILT AR TISANR)ECH-NIFR(F—  We are supplying standard balls made of stainless steels, which are in gen-

2T+ AR DRREMEICARISNE T, eral classified into two representative groups, namely, high chrome (mar-
tensitic) and high chrome-nickel (austenitic) stainless steels.

(iI)V')b:T’“J‘U’(I\?EZF?JIJZﬂ (1)Martensitic Stainless Steel

CDRATVURE BRI Lo TR I DT &L LD BN EmrsEEE This feature makes them especially useful for ball bearings and valve
EROCVE T CORRIGEMS. ) UL IBEEISELUTVED, applications.
W @ tERD (%) | J
__ Steel specification | Chemical composition B R FUEEE | SikaEE
JIS G 4303 | A, R T RarT R R o] % Characteristic Size range | Grade range
(JIS G 4309) | |
SUS 42041 420 |0-16 min. | min. | min. | min. | min. [12.00 _ 13Cr-02C | BB )
~0.25| 1.00 | 1.00 | 0.040 | 0.030 | 0.60 |~14.00 : e High Hardness, | o G16~
026 | min. | min. | min. | min. | min. |12.00 mgtE. | Corosionand | T3 5 | Gago
SUS 42002 | 420F | 070 | 1.00 | 1.00 | 0.040 | 0.080 | 0.60 |~idoo| — | 13Cr-0.3C | MtFd: eatresisian

sus44oc | 4d0c |235| M| M 0 | oogo | oy 200 | qin | qscr1c | E#®A | BallBearing | 03mm | 83~

@)I7SAIMRRAT VLA (2)Ferritic Stainless Steel
CDORT VUSRS EIIBIC Ko TR E LW A, T E LT o o RRE This stainless steel shows on quench hardenability and good corrosion
F—2FF A RNRDHBICHBDBNTNET . COME R UREETEL between Martensitic and Austenitic.This steel is used in annealed condition.
UAMICESD. MTHICBN T SEVSHRER ST, I e sroodienaof el s saay to procoes,
W i 1k 2 i 9 [%) }

Steel specification Chemical composition ¥ R WFUSEEE | FREEE
J|SWGE0737 RISt ] el | L= e R e S| e e T T e (R Characteristic Size range | Grade range
QIS G 4309) | AlSI P S

sus43p | 4go | N | mn ) omin ) omin g min ] — 8% — | 18er UAMEDAE | Good tenacity G100

- - - = - : : ~5/8 G200

SUS430F | 430F | g | Mou | Tl MRl o | — 2820, | gun | 18Cr&S | MI#RL: | Easy to process G500
B)VF—=AFFARATIVAH (3)Austenitic Stainless Steel

CDRAT USRS EIIRC L T LUV, BN R < D & T SR The non-magnetic high chrome-nickel stainless steels with the austenite

M BUZALZ U TS B E e E LB BN st B E > TS structure are showing no quench hardenability, however, featured with high

T, COBEFRREECEEONTVED, o toughness, good corrosion resistance and remarkable mechanical properties

at high and low temperature. The balls made of them are widely used for
valves and the related equipments.

i 1 12 )k 5 [%] ;
__Steel specification | _____ Chemical composition Sl % E FOwmE | SR

JIS G 4303 = ,
(JISG4309)] AISI | S |

SUS 304

Characteristic Size range | Grade range

18.00
0.08 | 1.00 | 2.00 | 0.045 | 0.030 |~10.50 |~20.00

SUS 316 316 min. min. min. min. min. [10.00 |16.00 2.00

18Cr-8Ni —f%F

Bl 2mm

General Use

G100
0.08 | 1.00 | 2.00 | 0.045 | 0.030 |~14.00 ~18.00 | ~3.00 |/8CF12NI25Mo | = gaeme | High Corrosion | —on G200

min min min min min. [12.00 |16.00 2.00 %nd _Ctreap 6500
. . R B - . . . {ONi- A : esistan
SUS 316L 316L 0.030| 1.00 | 2.00 | 0.045 | 0.030 |~15.00 |~18.00| ~3.00 18Cr-12Ni-2.5MoC | TR FRE B A ce

13
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NON-FERROUS METAL BALLS

. PIV=TOLEDOIMES BRI BRERFDMELTLEMIN  The balls made of nonferrous metals such as copper, nickel aluminum, lead,
etc, have been used preferably in food and other industries. We can supply a

TOET S T3 FROMROIBIERELTOF T RRUNC oo o i e Dreferably in food and ¢
DV THTABICEOBELZLET

(#¥l]  Material
(1)$i&= Copper Alloy Balls

£ 2 i 9 [%]
____ Chemical composition i ¥ R
Fe ’ Zn Feature

BREs | @5 | &% | o,
Standard number| Symbol

Name

Material specification L
“ Others

63.0 BEEN 2R, B | High electric and heat conductivity,
JIS H 3260 —
Brass ~67.0 i MR B7IVAICRRE | good corrosion resistance.
NUYLSH|  Cu+Be+Ni+Co+Fe Ni+Co+Fe P%B0~2.00 | BS{EEM. MiAEsE R, | High electric conductivity, good
C1720|,, - — ; —_ — [ - s : * | abrasion resistance, precipitation-
318 K570 Berylium Copper max. 99.5 min. 0.6 Ni¥Co oo | BLEER hardenabia, precip
IP==3 5
C5191 Ph)os;w:rfn”ze ﬁ:;sgng g ig 0 (,);8335 = | = =1]—=]= — T EEFEM R Good abrasion resistance.
=40 86.0 7.0 i, 3.0 Good balance of corrosion resist-
JIS H 5111 |BC2 = — — — — — e, TR ance, abrasion resistance and me-
Bronze | ~90.0 |~9.0 1.0 ~5.0 chanical properties.

@)Z7IV==9LE&% Aluminum Alloy Balls

1t % B % [%
Chemical composi

S [

i o i % B
i

T
st Z D1t | Feature
Cr Zn \ Ti ‘ Al | Sirers

: = =\ Ees - Light-weightness, good electric & heat
A1050| TN : —  |BR.ECEIMRILEEI) OO high corrosion resistance,
JIS i 4040 025 | 0.40 | 0.05 | 0.05 | 0.05 0.05 | 0.03 |99.50 KEHAORIEE/ butlow menéhanical strength.
020 | min. | 35 | 040 | 0.40 | min. | min. | min. | &R | Zr+Ti \ Precipitation-hardenable.
S20171.20.80| 0.7 |~45|~1.0|~0.8| 0.10 | 0.25 | 0.15 | Rest |min. 02| EftHEX !(Duralumin)
| #% Standard
| UG ER O
Material specification Size range Grade range
HESRUTIIZULES 1/8~1/2 100~300
Copper Alloy and Aluminum 9/16~2 200~500
HaiE S S EK
=}V o | Z
TUNGSTEN CARBIDE ARROY BALLS
MBS OESICLD. BLDEEHRIEEFELEU, The growth of the powder metallurgy technology has produced various
B TR — LAV R— LA TP B SHAi e 7 kinds of sintering material balls. We are producing such for ball-point
o R ) pens, for ball bearings, for dial indicator rods, for watt-meter pivots and
EHE RN, ZOMEEELTLET, others,
(#1%1] [Material]
() EEss (1) TUNGSTEN CARBIDE ARROY BALLS
B BEEGETEDMN IA—HDY VAOA MREtEDEMTIRHICE We are a leading manufacturer of tungsten carbide (sintered carbide) balls,
D, BN TERIICBEASSROBEMRETVEU . BITR— LRV ER— of which the raw materials have been developed in technical cooperation
with Tungaloy Co., Ltd. and proud of No.1 market share of pen balls in

JWEBVTFERBEOHIEAERIZRR BICE>TVET,

Japan.

" & It Z K2 [%]

Mat_erial | Chemical composition LEE =
TSUBAKI JIS H5501 | PR heatus

— - i s = S S .~y | High-hardness at higt temperature
G2 87~90 5~7 5~7 | BRETEINRTS(HV1500 700°C) (HV1500 at 700°C)

JE—O4q _ HFRECE R—=IbNBICERE Universal for ball-pointed pens, good corrosion
Rubylloy Special Combination M KM I3 T B AR A resistance in oily or aqueous inks.
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PLASTIC BALLS

SRR ITEUC TS AT v IRIGEBIRE AT, B MR AR
NGB0, ZDIZHEIEM. BB ENEE VR T A BEIENRT UV,
VD EERA e R ERR BREXT UV IETTISAF VI
BREENUCEAE CERLVEITET.

I #4im FE

Injection formed plastic balls are lighter, noiseless, non-preservation need and
cost-effective substitute for metallic balls in low load bearings.

Also, plastic balls can be used in valves, medical diagnostics, cosmetics,
insulation and many others applications.

ot i?l&‘ﬁ”ﬁﬁé? MR wk® | g s | um el
Miateria | E-E}mét]h };gﬂ;;s;;g Aosorpion | Martness | Spect Chasactoristic
|
ik PS 3.52~8.44| 66~77 |0.03~0.10 M65~80 | 1.04~1.09 g%‘j‘ﬁﬁﬁg\ %}Z%?:c}:;::::;czka“
Poivpropylene PP |a02~3a7|121~160 min 001 |Res~110| CCE | EEEIRES e o e tance
Y oacota E | poM | 703 | 0 | 025 |wesizo 1z | EEEEEEE. | Coolentonuearrsance
’*;{)f_;,i’;ﬁga PA 4.92~8.44| 79~121 | 1.33~1.90 |R103~119| 1.12~1.14 %gg?{ghn%o Mechanloaly e e,
g‘y%;fj;;tz PC 562~6.68| 121 0.15 M70 1.2 ﬁ’ggﬁf@ ATLB, %ﬁ%}gﬁiﬂ;ﬁ;’gﬁock
,%glél%gob*/ PTFE 1.41~351| 288 0 D50~5>:Ef 2.14~2.20 gﬁ'ﬂi‘\@%&w: Lo tasiswatinn, aXonl et on
Polvimide Pl 738 | 260 |oto~028|Eas~ss | 1ae~1.57| RIS, | Meencahernoand
ﬁ%ﬁ,@%‘:&{%@ LDPE 0.7~1.62 | 82~100 | min. 0.015 D41~4>§ 0.91~0.92 E?@%{Ehn\éo Eﬁgeggg;?ggfgggg' resistance
ﬁu(%lg?;&%%@ HDPE  |2.18~387| 121 | min. 0.01 D60~7>(:§ 0.94~097 %fgg:m:@ — e
l:gzﬁngﬁ%}is PVC 35~65 | 70 0.20 D83 | 1.35~1.45 %ﬁg;g“@%mﬁ“ g
Polyvinylchloride VAR, Heat resistance is low but cost is low.
ﬂéﬁ;ﬁtﬁfﬁf PUR 32~59 | 88 [0.02~150 A10~9>§ 1.05~1.25 ?;ETWE{%%%M: Excellent on elasicty and
Phonolrean | EMHED | a~e | 200 |005~0.15 Mioo~110| 1.62~1.65 | AT
FEFIL rzgi;gﬁite TRHET R | o S Excellent on shock resistance,
Aol | een | 108 | 20 | oss |0 | o GGG, | dentalee

NSRRI EMBUFME T T B EDBIEDIFIEICRALEL TR R IER. 217 /7L —R BIEA—H—DH2OTE ISR T A,
These are typical material properties. Always refer to the specific resin, type/grade and resin manufacturers literature for specific material properties.

¥EERIE Accuracy specification(Quality Specification)

' [um]

E R0 il BIRE EROiEE FmEft L

Grade Diameter range Sphericity Tolerance Surface finish
JL—K0 3/32~1 13 *13 .

e B Grind finish
4% 3/32~11/2 13 +25
JL—Fk2 3/32~2 25 +50

S R Un-grind
JL—K3 3/32~5 130 +130

MEICESTRTL—ROEEETELV DD BN ET

BEER PEROMELTEET,

Only available in certain materials.

Hollow and colors will be quoted on request.
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CERAMIC BALLS

Fine Ceramics
Fine ceramics is light, strong, has good electric insulation, good wear resis-
tance, good on heat resistance, and good corrosion resistance.

2P BS2YOR
TPA 2 EI2Y A BENEFIEICINABETHD. 8E.,
M EERE M T R O TR CBN R RE DO TVETD,

ZMEESR (SisNd)

x{LER (SiC)

727 (AlOs)

Ja=7 (Zr0»)

Silicon Nitride Silicon Carbide Alumina Zirconia
pEE
Sl Py 32 32 38 6.0
EE Hv
TR 1600 2100 1600 1200
Y>J% GPa
e 310 430 320 200
sitves MPa s m'® 6.0 35 40 6.0
__ Destruction Tou 5
HEaRFH x10°/C
Thermal Expansion 28 ‘ ! °
Biispas © 1000 1200 1500 300
_ Max.UseTemp
ERECERNVMAEREN ). 8 | SVBECREEMEICEEY | WERMEICEN LR | S S9N TR IC
BEREZ(EOSIHRTHAZN | B4, Eh/-MEL. A, TE | (KT8 N7 IE | DENS LD BRADR—IL
BMMAMEFERKINER-IAT | AR EL THERAIN. K= | BENTOET, £ K- | ITEAIMTVET,

ik

Feature

Vo TRRBELTERIATVET,
e BRI TET )7 a Dt s
BoTtWarhBsmEs tEAh
BR=IATYLFICELTVET,

Fine Ceramics has high strength
and good resistance of thermal
shock, it used for ball bearings
and for valve parts are needed
heat resistance and wear
resistance, where the temperature
change could be extremely large.
And this feature of high rigidity
and low friction makes them
especially useful for ball bearings
under ultra high rotation region.

NURELTA7H/ETDER
EPHED BEVNIAY Y ER
INTVETD,

High hardness and thermal
conductivity assure high
heat, corrosion and wear
resistance.

Suitable for ball-point pen,
especially for its freedom on
ink design.

IVHEL THEFRF T,

Excellent on chemical
resistance, and used in
chemical devices(pump,
valve). Good reputation on
grinding media balls.

Good in wear resistance,
tenacity resistance,
depressing rate.

HELE & (HV) Y2 J% (GPa)
Specific Gravity Hardness Young's Modulus
9.0 2500 500
8.0
70 2000 400
6.0
50 1500 300
40 1000 —— 200
3.0 —
20 500 — 100 —
1.0 —
0 0 0
= M ~S ~NS =EBYA =2 S +S ~AS BY #= #He +S ~AS &\BEY
iz 82 43 U8 3 iz H° 43 U 3 82 H° 43 U8 43
WX a WX R LI
IRE M (MParm'?) A ERFE (x10°/°C) REEREE(C)
Destruction Toughness Thermal Expansion Max. Use Temp
20 14 1600
18 12 1400
:j ] 10 1200
12 g 1000
10 — 800
6
8 600
i | N 400
) 2 200
g % < {W (&) A2 [N % ol 0 WK < m_ &) A ] R N g V] o m_ < {’H‘ O + © R N % o
N~ o ~ O i =z ( = o ~ O ( ( = o > €
82 #° 43 U8 g3 82 8° 43 U8 3 83 8° 42 U8 #3
W xR 2 W & &3 # xR~ 2

E) U BN F—2E—FITHY)

Note: Abobe data are examples. Value may be different by sintering and/or purity condition.

BERE A A MESICIVFEREELETOT. CBRIIBUMIBVELET,
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OPTICAL GLASS BALLS

EEAEFH A EDREICRKDFRM D O D—BEEKH ZEIE, N7
>0 B OEER Mz INAUSRE. BB ZERRELTHBOET,
M= ZDRFEROIFEEAZFRIEOEELTHEDFED,
http://www.mflens.co.jp/

(N EEER—-ILLYX

IBREL Y XRTU T3 — L SEBESICERLET.
BINTICRDFIRL > XDBEDEREC T,

# & Standard
It

Grade range

Processing size
¢0.5~¢8

’ G3~G10 {

The Partnership with Natsume Optical Corp. enables us to establish full
producttion line from blanks to final surface finish.
Please contact Natsume Optical Corp. for inquiry of glass ball lenses.

(1)High Precision Glass Ball Lenses
Glass ball lenses are used for optical communications and non-spherical
performs.
Flat glass ball lenses are also avaiable with additional machining.

* Z#ig (S/D) HFERBEE (He-Ne)
Defect standard Surface accuracy
EHITEahe ' A2 E t

## # Material
H B

glass type

Pt ZF 2 [%]

S-BSL7

‘60'\'70’ 2~10‘ 0~2 \ 0~2 ‘ 0~=2 ( 0=2 1 94

B R

Feature

—IREFHTADR TR AN BB
TEZRICREL THIT T OREED HEE D0 | lenses with chemical and temperature stability.

Economical material among general optical glass

1t % B % [%])

Chemical composition

B R

glass type

TAF3

Zn. | sb0s |

0~10 { 0~10 I 0~10 ‘ 60

Feature

Good refiection index
especially in NIF

BRI E TS RINED
EEED BT

LR OBEIEIC OV T ARSI TR L TV EREVELE T, (BHEE60~800MINTEESHY)

Other material may be available at customer-request.(Ha60~800 have processed)

@)—mEAHSAR=IL
BEBAXT 7P UL IDEICERAUET.

H % Standard

MI~F&

Fik#E

Processing size Grade range

¢0.3~¢20 G3~G1000

Hvbik—Ib

(2)Glass Ball for general
Glass Ball for general use can be used for grinding media and valve
application.

CUT BALLS

BEIRO—BZHYNT DI EICKD BB EL TORMZEFENLD D,
EEETREDTEDEVSTFHDAREMA DL TRLFDE CTE
BB REMZEIARSEF T,

BEROESE. RFREVSREBEEDNURCTHEME, U4 X Sl A=
DEFZENDYNILIT DT ENTEET,

RV DER.T— KEEZIIISKIBICELET,

A=V OHE, HyMEOREES, FEHEZRITEEhEEIETVLEET,

Quality spec, material spec are according to JIS/ISO Standard. For requirement of surface
roughness at flat area, parallel degree, material type are need to be discussed.

We developed new products, calling cut balls, that containing both advan-
tage of high precision ball and high precision machining.

Regarding cut balls, we are able to produce the cut balls with various ma-
terial, size and quality.

< Dw
|

[ i

‘ e}

o

o

-l
- e v Dw: 2mm El_E
L:Dw/2 Bl E

| v
|
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PRODUCTS OF TSUBAKI NAKASHIMA

® TSUBAKI +—)LtabU—2X Ball screws

fEEmR—ILl #Precision Ball Screws
EER—)LURal FBIU—X #Precision Ball Screws FB Series
BEM—)LUal CBYU—X #Precision Ball Screws CB Series
SaEAR—ILRAL *High Load Capacity Ball Screws HN Series
FEEIEEER—) 1Al #Stocked Precision Ball Screws

OREEBEZZF a7 R—)LRU #Precision Miniature Ball Screws
FEEIEAE= — F 27—/l #Stocked Precision Miniature Ball Screws
FEEhZER—) LRl #Precision Hollow Shaft Ball Screws
HBEmER—)LRL #Precision Rolled Ball Screws
—RgEEZERR—/LRU #Ball Screws for General Industrial use
R—ILRUAYvIS #Bellows for Ball Screws
R—IURUAYIR—~ 12wk #Ball Screws Supporting Units
30EA&AEEDRL #30°Trapezoidal Feed Screws

TSUBAKI 5 0—51U Precision Roller Screws
HEEEEO—S1hl #Precision Planetary Roller Screws

e EEERO—31U #Precision Recirculating Roller Screws

TSUBAKI E&)s23>U—X Ball Ways

VEER—ILDTA *Precision Ball Ways
OREEI"Fa7R—)LoTA *Precision Miniature Ball Ways
VEBERN—)LOTAEIa—IU #Precision Ball Way Modules

BER—ILAT S~ #Precision Ball Splines
DASARDIA #Slide Way

M=)LJwa #Ball Bushings

ATARIZwh #Slide Unit

ASARIw T~ #Slide Shaft

NAKASHIMA ixE#:/U—X FansBlowers

FapAS—mRI7> #Single and Double Suction Turbo Fan
O mARE D7 #Single and Double Suction Airfoil-bladed Fan
A EAS TP IV TP #Single and Double Suction Radial Fan
FagAIU—NED7 #Single and Double Suction Paddle Fan
ARpAY Oy TP #Single Suction Sirocco Fan
FrmbA= )T I7 +Single and Double Three-dimensinal Fan
VR 7 #*Axial-flow Fan
Ed= o upd #*Multistage Type Blower

18
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TSUBAKI STANDARD PACKING UNIT TABLE

‘ 1 50 V) 85 SRR T 25 > L Z$BER
; Ay } Steel balls for rolling bearings G etan L Stainless steel balls
(mm) | B | TSR ;&% e CRRERC ool
Nominal ball | Weightipes | ® & l X > q S R—IViK
diameter | AB@E | AB(E) -l  A#(E)
‘\ Packing quantity per box | Packing quanity per carton case | Packing quantity per box | Packing quanity per carton case | Packing quantity per box | Packing quantiy per caron case
0.4000 0.4 0.0002604 50,000
0.5000 0.5 0.0005085 50,000
0.6000 0.6 0.0008788 50,000
0.7000 0.7 0.001385 50,000
0.7938 1/32 0.002035 50,000
0.8000 0.8 0.002083 20,000
1.0000 1.0 0.004063 20,000
1.1906 3/64 0.006866 30,000
1.2000 1.2 0.007030 20,000
1.5000 1.5 0.01373 20,000
1.5875 1/16 0.01628 20,000
1.9844 5/64 0.03179 20,000
2.0000 20 0.03255 20,000 10,000 8,000
2.3813 3/32 0.05493 30,000 300,000 20,000 320,000 30,000
2.5000 25 0.06357 30,000 300,000 30,000 300,000
2.7781 7/64 0.08723 20,000 200,000 20,000 200,000 20,000 200,000
3.0000 3.0 0.1098 40,000 200,000 10,000 160,000 40,000 200,000
3.1750 1/8 0.1302 30,000 150,000 40,000 200,000 30,000 150,000
3.5000 3.5 0.1744 24,000 120,000 24,000 120,000
3.5719 9/64 0.1854 24,000 120,000
3.9688 5/32 0.2543 16,000 80,000 20,000 100,000 16,000 80,000
4.0000 4.0 0.2604 16,000 80,000 20,000 100,000 16,000 80,000
4.3656 11/64 0.3385 10,000 50,000
4.5000 4.5 0.3707 10,000 50,000 10,000 50,000
4.7625 3/16 0.4395 10,000 50,000 12,000 60,000 10,000 50,000
5.0000 5.0 0.5085 8,000 40,000 10,000 50,000 8,000 40,000
5.5563 7/32 0.6979 6,000 30,000 7,000 35,000 6,000 30,000
5.9531 15/64 0.8583 5,000 25,000
6.0000 6.0 0.8788 5,000 25,000 6,000 30,000 5,000 25,000
6.3500 1/4 1.042 4,000 20,000 5,000 25,000 4,000 20,000
6.7469 17/64 1.249 3,500 17,500
7.1438 9/32 1.483 3,000 15,000 3,500 17,500 3,000 15,000
7.9875 5/16 2.035 2,000 10,000 2,500 12,500 2,000 10,000
8.0000 8.0 2.083 2,000 10,000 2,500 12,500
8.7313 11/32 2.708 1,600 8,000 2,000 10,000
9.5250 3/8 3.516 1,200 6,000 1,500 7,500 588 2,940
10.0000 10.0 4.068 1,000 5,000 1,100 5,500
10.3188 13/32 4.470 1,000 5,000 1,100 5,500
11.1125 7/16 5.583 800 4,000 900 4,500 300 1,500
11.9063 15/32 6.867 600 3,000
12.7000 1/2 8.334 500 2,500 600 | 3,000 240 1,200
13.0000 13.0 8.938 500 2,500
13.4938 17/32 9.996 400 | 2,000
14.0000 14.0 11.16 380 1,900
14.2875 9/16 11.87 ‘ 350 i 1,750 400 2,000 140 700

19



#E°Y) B FASAER - 25 > L 2§
Steel balls for rolling bearings | 7 26k Stainless steel balls
(Suipsussane) | Cemonseelbels | (sussmasusste)
3 S =)V o A R—IViE
A% (12) A% (1E) AZ(E) | AKUE)

Packing quantity per box | Packing quanity per

B s o | VEE%EE |

|

I = Pl T ¢
Nominal ball | J @ E ® & & R—JViE

|

ight/,
diameter Welgilpes

15.0000 15.0 13.73 300 1,500 300 1,500 99 495
15.0813 19/32 13.95 300 1,500
15.8750 5/8 16.28 250 1,250 300 1,500 99 495
16.0000 16.0 16.66 250 1,250
166688 | 21/32 18.84 220 1,100
17.4625 11/16 21.66 200 1,000 220 1,100 99 495
18.0000 18.0 2373 | 170 850
182563 | 23/32 2475 170 850 200 1,000
19.0500 3/4 28.13 150 750 | 180 900 66 330
19.8438 | 25/32 31.79 150 750
20.0000 20.0 3255 130 650
20.6375 13/16 35.76 130 650 140 700
214313 | 27/32 40.05 120 600
22.2250 7/8 44.66 100 500 100 500 54 270
230188 | 29/32 4962 90 450
23.8125 15/16 54.93 70 350 70 350
246063 | 31/32 60.61 65 325
25.0000 25.0 63.57 60 300 30 150
25.4000 1 66.67 60 300 60 300 30 150
26.9875 11/16 79.97 50 250
28.5750 11/8 94.92 45 225 45 225 24 120
30.0000 30.0 109.8 40 200
30.1625 13/16 1116 40 200 40 200
31.7500 11/4 130.2 40 160 35 175 18 90
33.3375 15/16 1507 | 30 120 30 150 8 40
34.9250 13/8 1733 30 120 25 125 8 40
35.0000 35.0 174.4 28 112
36,5125 17/16 198.0 28 112
38.1000 11/2 225.0 12 60 12 60 6 30
39.6875 19/16 2543 11 55
40.0000 40.0 260.4 11 55
41.2750 15/8 286.1 11 55
44.4500 13/4 357.3 8 40
45.0000 450 370.7 7 35
47.6250 17/8 4395 8 40 8 40
50.8000 2 533.3 6 30 6 30
57.1500 21/4 | 7594 2 20
60.0000 60.0 878.8 5 20
63.5000 21/2 1,041.7 2 20
69.8500 23/4 1,386.5 2 20
76.2000 3 1,800.0 8
82,5500 31/4 2,288.6 1 8
88.9000 31/2 2,858.4 1 8
95.2500 33/4 35157 1 6

101.6000 4 4,266.8 1 6
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MANUFACTURING PLANTS OF TSUBAKI NAKASHIMA PRODUCTS

TR Y

HARTIS TEAISER A BTN —)LO 1A DEEETOCTNETD, TSRV IR AVIR— L ARA T IROEERR CIIEFREREODNT

Sechibaru Plant is producing large size Blower and Precision Ball Ways. 1 WA ZDOTHETF BFEDRRESHUCEERHNDS . SREDIREDE
L4 EDMTONTVET,
N This plant is one of the best in the world regarding to production capacity of
\ Ceramics balls, Pen balls and Optical Glass balls.
5| ’ | . High quality balls are manufactured in mass production under excellent

production control with cutting-edge equipment.

X \

REBWER, ——FIL.

Precision Steel Balls, Needle

R—ILRSER R
Ball-related products

{5 MER Precision Steel Balls SRR Precision Steel Balls
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HIR—B T ORI OBENMTONTULET,

Katsuragi plant is located by the Asuka-Yamatosanzan, in excellent condition
for precision machine industry. A consistent steel ball plant in this environment,
we are manufacturing super precision steel balls in a rationalized way and on a
large scale. e

- “FErey

BLTBIFEEFVNDHOEDELICAIBL, FABRDIEVWFETH BT
EOEER (R—ILAQL R—ILR TS A V R—=UoTA MIBRDT—TILE)
ZREKEORBESTORM. ZU CBEMRRIC RS RE TAESE
ENMTONTBOET,
Koriyama plant is located near Horyuiji-karuga village, and manufacture on a
large scale high quality precision sending device (Ball Screws, Ball Splines, Ball
Ways, Positioning Table, etc) which covered Free Automation Age, with plentiful
experience, latest machining equipment and up-to-date technology.

HPP#IFKECYa—ITPNAZ VI TH SUHVNA—tvhU—Tig-
2ODEEARZR S EADWMZ AN, ESIvI AR TSRFVvIRE
UZDMBHSHBDIMAECBVT. 2K —DEEFZEOTHDET,
Hoover Precision Products Inc. has 2 manufacturing plants in USA.

Itis No.1 manufacturer of steel balls for bearings, ceramic balls, plastic balls,
and every other balls in USA.

REMR. €SSy IR, Z—FRIL/

Precision Steel Balls, Ceramic Balls, Needle
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20—)\bastt T541-0053 APRFAPRXEAEI4T HogE125 F.SABRE)LSHE TEL 06-6224-0193
Global Headquarters  5F Toshiba Osaka Bldg. 4-2-12 Chuo-ku, Osaka 541-0053 FAX 06-6224-0705

SHEREEZEER T639-2162 HERESHMAR L1985 TEL 0745-48-2891(f%)

Ball Division 19 Shakudo, Katsuragi-shi, Nara 639-2162 FAX 0745-48-6583

Eafifl=E=S T639-2162 REEREWMR T 19&E M TEL 0745-48-8071 (&)

Kansai Sales Office 19 Shakudo, Katsuragi-shi, Nara 639-2162 FAX 0745-48-8073

AN =R T639-2162 H=RESHMRLT10FM TEL 0745-48-8072(8)

Overseas Sales Office 19 Shakudo, Katsuragi-shi, Nara 639-2162 FAX 0745-48-8073

EEEI=ES T105-0013 ERRELEXEMAT2-2-3 FHEE L4 TEL 03-3434-8410

Kanto Sales Office 4F Kikushima Bldg. 2-2-3 Hamamatsu-cho, Minato-ku, FAX 03-3434-8411
Tokyo 105-0013

hEp e gess T451-0042 EHIERHEMAXILE1-7-85 FEE)L2k TEL 052-582-1651

Chubu Sales Office 2F Hirano Bldg. 1-7-8 Nagono, Nishi-ku, Nagoya-shi, Aichi FAX 052-582-1654
451-0042

FEREERZEER T639-1037 ZRBEAFELMEZEMERILAI652E3S B TEMA TEL 0743-56-1271(%)

Precision machinery  Showa Kogyo Danchi 652-3 Nukatabe-kitamachi, FAX 0743-56-1275

Division Yamatokoriyama-shi, Nara 639-1037

ESfifl=E==1 T639-1037 ZERBEAMELMEZAMARILEI652E3S BIITEMMA TEL 0743-56-1983(H)

Kansai Sales Office Showa Kogyo Danchi 652-3 Nukatabe-kitamachi, FAX 0743-56-1724
Yamatokoriyama-shi, Nara 639-1037

BN SR T639-1037 ZEBEAFEILMEEMAERILAT652ES B TEMMA TEL 0743-56-1984(B)

Overseas Sales Office Showa Kogyo Danchi 652-3 Nukatabe-kitamachi, FAX 0743-56-1724
Yamatokoriyama-shi, Nara 639-1037

RO EER T105-0013 FREBXENE]2-2-3 FHELE LA TEL 03-3434-8410

Kanto Sales Office 4F Kikushima Bldg. 2-2-3 Hamamatsu-cho, Minato-ku, FAX 03-3434-8411
Tokyo 105-0013

= 2EER T451-0042 BHERZHEMAXIIGE1-7-85 FEHE)L2ME TEL 052-582-1651

Chubu Sales Office 2F Hirano Bldg. 1-7-8 Nagono, Nishi-ku, Nagoya-shi, Aichi ~ FAX 052-582-1654
451-0042
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