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TSUBAKI NAKASHIMA PRECISION BALL PRODUCTS AND THEIR USE

BT ULY /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 incorperating ceramic
balls to bearings, it is possible to use at very high
temperature environment and very high rpm.

E¥$HS2H - Optical glass ball
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It is used as a ball lens, such as connector of optical
communication.

BREAEE. 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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Balls with precision ground flat surface are usad as
precision mechanical parts.
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Bearings assembled steel balls reduce friction at rotating parts in automo-
biles, motorcycles, industrial machines, ete, 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.
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T'Plastic Balls

(2 \Valve Balls

(@Steel Balls for Rolling Bearings
1)Stainless Steel Balls

5 Brass Balls

6)Ceramic Balls

(TUrethane Balis
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B 2)Optical Glass Balls
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(115teel Balls for Mills
2Carbon Steel Balls
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19Tungsten Carbide Balls
11Ruby Balls
2 Aluminum Alloy Balls
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We are manufacturing miniature 0.15mm diametar
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, efc.
Especially on miniature balls for ball-point pens, we
cover a big part of the business world.

Ball-point pen
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NETWORK STRUCTURE IN ORGANIC FUNCTION
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We are going through an enormous revolutionary period all over the world, when society and industry structure is making
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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 Mame
Established
Head Cffice

Capital

Line of Product

Qur Banks

Plants

Subsidiary Companies

TSUBAKI NAKASHIMA co.LTD

June 1,1936(Founded:1934)
18,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, Lid. 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: Pracision 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 Stesl Balls, Ceramic Balls, Needlg,
other special balls

Tsubaki-Hoover Polska Sp. 2 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: Precisicn Ball Screws
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HISTORY OF TSUBAKI NAKASHIMA

B384 (1905)
#HIE 7H#(1918)
HBf] 9%(1534)
BEFI1 14R(1936)
FEF11 44£(1838)

BHI1BH(1947)

AEH294#(1964)
IRF334%(1958)
FRHI34E({1958)
BAIN364(1861)
IRHI38FE(1864)
B4 34 (1968)
iHi444(1969)

A4S (1970)
A7 1972)
BBi0ABH(1973)
BBF0B04E(1975)
BHS6E(1981)
TS 74E(1982)

EFSBE(1883)
BERIB T £E( 1986}
HRAIESE (] 988)

R TE(1989)

Fik 25(1990)

Ry BE(]996)
Tl 25(2000)
T HE(2002)
a1 5%(2003)

o 165 (2004)
AL 1 BE(2008)

1 9E(2007)
TR22E(2010)
TGS (2013)
ERL6E(2014)

FERI27E(2015)

Acquired steel ball division of Hoover Precision Products, Inc. (Georgia,lLS.A)

~  TSUBAKI NAKASHIMA CO. LTD.

M BRI Tsubakimotc sion Produets Co., Ltd

AR\ SRR RS EPRE L TR SRR RS OLERFERE
Toyo Steel Ball Seisakusho was started by Mr. Kosabure Chikamori and started
manufacturing steel balls for bicycle.

HERE—BOSEE USSR R FE R
Unimited Partnership of Toyo Steel Ball Seisakusho was established by Mr. Kaichiro Morii and others.
SRR sEtatCiEL. SRR RICWE

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

FOLFEROEEIRIEE M

Manufacturing and sales of chrome steel ball was started.

BRI A RS
The company name was changed to Tsubakimoto Steel Ball Manufacturing Co., Ltd,

02 AF A ERFEER—ILOEEIC S, BEaEOEERTZRHE
Mass production of nylon, stainless, brass and other special balls were started.
Manufacturing and sales of tungsten carbide balls was started.

M=l RUOEERSTERMIE. APRIREERICHEIARM
Manufacturing and sales of ball screws was started. Tsubakimoto shares were offered open in Osaka.

RS [P sE 280, AMRETsHG (PRS2l Cst HE
Tsubakimoto shares were listed on the Tokyo Stock Exchange No, 2 Market
and the Osaka Stock Exchange No. 2 Market.

ERES SoftRICEE

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

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

B THEAER. K —)L Ty 2 DIRTERE
Most modern factory specialized in manufacture of ball screws was built at
Koriyama and sales of ball bush was started.

RSN —ILRL. mER—ILA TS DL ERTERME
Manufacturing and sales of roll-threaded ball screw and rolied ball spline was started.

5w o ARMDEERT MY
Manufacturing and sales of ceramic ball was started.

mEE SEINILRICRIT
Mr. Takatoshi Kondo was inaugurated as the 3rd President of the company.

RIS RS T — 7 VOEEHIE N

Manufacturing and sales of precision positioning table was started.

HEM— IV T DEERTEHE
Manufacturing and sales of precision ball way was started.

HBEN—ILATS1 OEERFZHIE

Manufacturing and sales of precision ball spline was started.

FEREA—IARU. ES 2w Im—ILAa L, =i —ILAaU. AR L PMBYD SR E s
Manufacturing and sales of stocked ball screw, ceramic ball screw, hollow ball
screw, LPM positioning table was started.

SRRLZFENS [FTmiREE 1 80, KIRIESFERS IFRE 1 8Pkl L8
Tsubakimoto shares were listed on the Tokyo Stock Exchange No.1 Market
and the Osaka Stock Exchange No.1 Market.
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ima Seisalcusho Co., Ltd

Mt RPET YRR SR EEIL
Nakajima Goukinjyo was established by Ichijiro Nakajima, as first President.

HsHPRRERICEBES
The company organization was changed Makashima Seisakusho Co, Lid.

KIREEESANE AT A 250 T _H18
Makashima Seisakusho shares were listed on the Osaxa Stock Exchange No. 2.

TR T

Sechibaru new factory was built.

HNEHERN LEEFS SURBRRESE
Capitalized and business Co-operation were agreed with Tsubakimote Precision.

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

Takatoshi Kondo appaintad 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 staie-owned company FLT.
1SO 14001 certified. Start manufacturing optical glass ball.
Aguired Chongginng Steel Ball Co. Lid., in China.

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

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

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

Tsutomu Takamiya appointad Chief Executive Officar.

Tsubaki Nakashima shares were relisted on the Tokyo Stock Exchange
No.1 Market
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~ TSUBAKI NAKASHIMA CONTINUES TO PIONEER FOR ITS PERFECTION
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TSUBAKI NAKASHIMA balls appear no different from others, however if
vou 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 ete. not a moment to stop but to continue to

produce superior precision products.
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PRODUCTION LINES OF TSUBAKI NAKASHIMA PRECISION BALLS _:

2

Heat treatment

M=l —T DS IER R EREEDER T,

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

BB MIRKDTEDET
HOW PRECISION STEEL
BALLS ARE MADE l
o
T C
—1.
—
#1450 #f /Cutting material
#1%8/Material AR /Forming spherical

DoWY T R THERD )\ ERELET .

: Equator Burr of pressed ball is removed by flashing.

EREIMERMICLD AN BB ELELTEEEMAE
ESZDMEEGTLET.

BAUEDGE. SEROMEPRETL SR REOR_EITETLET,

By continuous heat treat facility, quenching and tempering is

Alfter heat treatment, ball grinding is done to conduct rough
conducted to give sirength and durability.

machining of surface.
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7S wY [Flashing

l" FALIE /Heat treatment
L} ISA4F 4 yﬁl/Grinding
L’ SwE T /lapping

RRFEER /
Ball pressed

. HEER AR, BT, 8B EEREL, W T hyT
| JSUEOHELCEE RO TONET .
Surface condition, diomeler accuracy, hardness, noise and
athers are inspected and conducted quality guaranteg as
"Tsubaki chashimu"Abrcnd.

BHEHRERT. £ h—LOREREETVET.

All balls are surface inspected by automatic sorfing machine.

SYEYY | @non E RE. EEOBRE HIEGLET.

Lapping  Finishing ball surface, accuracy and noise level.

® B osmaemcs

TELCENEZRELET.

Cleaning  Remove siains on balls with ulirasonic cleaning machine.
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MEASURING AND TESTING DEVICES FOR QUALITY ASSURANCE AND ANALYSIS OF TSUBAKI NAKASHIMA BALLS

# 10 W
Few mountains

BFEOERE)

viness (Rourdness)

| BRI IO0X—%

= EWIEDHDEOT2
ARAEETHELET . OvhD
EHEOHEOEFCOEENSE
ELTHkeEY.

Electrical Comparators

HEEEEs
BRRF20TICRENERBETT
Ovo s —IHS03|EBLTESNE
9. WETETOAESTNTIORSE
REDHBRIESFDFT

~#U0z/F73 HPR
BRAEE20HETEMNERNE,
IN—F TR E(C L E S
BLFT.

Master Ball Room

Talyrond Type 73 HPR

Used for measwing ho
analysis and roundn
max. 200,000 magnif

Master Balls are made using tha block gouge
in an air condiiienad room ot 20°7C,

Every measurements during manulacturing
process ore comparison wilh nese masler

balls.

Form Precision Measuring which leads to Silent Performance.

DA EREREE S 3T
20 EE R E DR
SRR ORTES

ISGERLTWVETD,

Electron Probe Micro Analyzer

N=T= ¥ |
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CEPNTNES, LOSEEEEE. HEIDHN B DS DRETIC : |
H—ENy TV EORERRE—BIEL EELTLET., .
TRUZB0TY,

Thermometer Inspection Room
i Vickers Hardness Tester

For hardness analysis of minute
part of the mateial

Measuring inspection which leads to a long durability of characteristics.
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Anderon Meter

] B V] o
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SFEREEP0RETIRbE

EHREDRERLETD .

Talysurf with Ball Unit

undulation surface
s with max, 200,000
-al magnification,

XiRE=E
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WTSERIBERRL U7 Uz
LT OERPOMIEDOE
B LE ORRTICE N E S
FUTVETD,

X-ray Diffractometer

) B o B ER

SRR R BER D DB DRE
HITERLTLET .

Micro-Hardness Tester

sieel bolls surface

ar

Houghness

FEMIRTREESAES

FiEERAV R OB
FATREMHTAESR. EED
#EED. 1 nm.

3D Ophcal Surface Profilers

uracy, 3D

s. Vertical Resolution 0. 1rm

TR TER

LMD —EEDREELET,

Stereo Microscope

Checks uniformily of the surface.

Oz E s (1/8"LLE)
Ewh—2ESHEE (3.0mmblT)

EEOEICEDBNBEED
EERERELET,

Rockwell Hardness Tester far 1/8" oroged
Vickers Hardness Testerf 1.0m or ol

Checking heal treal condition
siability by surfoce hordness

IR

EFMEICRDRMERHFOZE
EEERELET.

Brecking Tester

regt concition

= |_'Z'.'_)I'J

BFHMR )
BAEEI0RE ERfd
FEA IR "-Bﬁ ) P
LTWET,

Electro Microscope

*X .18

Scratch, Mark

et EEERR

EEFADERICERLETD.

Automated Optical
Surface Inspechon

Used |0| sorfing surface debects.

NERERIS

FADHEERIC ROz
EHLICEETT.

Sorting Table

Far visual inspecion.

G Tﬁfﬁ

Life tester

SEHERINT Y

EEN—ILOFSOT AR
UESEREICERLTLED.

Bearing Life Tester

For check and analysis of ball life

MASAEFamHAREE - Thrust life tester

10
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STEEL BALLS FOR ROLLING BEARINGS

SIS RESIETE. SIEE . EHEE A EST HEEE, “iFE, Steel balls for rolling bearings are used for bearing of car, motoreycle, ma-

Tt BRI EDNTUACALSNETD, chine tool, ;m_cl consumer electrical ai}__}p]i;mcc which are needed especially
heavy load, high precision and low noise.

16 2 04 08 04 0.4 ; 0.025 |
20 2 0.4 1 05 05 0.032
24 2 0.4 12 06 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 15 15 0.080

100 10 2 ] 5 25 25 0.100

200 15 3 | 10 5 5 0.150

JIS B1501 S S —RERICELET .
TERICLREHOS—U R BERROBI LR TEUET,

It shall be determinad 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.

7 # Material

o S 1 = i 2
ERORLS Che
Material No. T | =
suJ2 0.95~1.10 0.15~0.35 max. 0.50 max. 0.025 max. 0.025 1.30~1.60 =
s5uJ3 085~1.10 040~0.70 0.90~1.15 max. 0.025 max. 0.025 0.90~1.20 —_
suJ4 0.95~1.10 015~0.35 max. 0.50 | max. 0.025 max. 0.025 1.30~1.60 0.10~0.25

SUJ5 0.95~1.10 040~0.70 0.90~1.15 max. 0.025 max. 0.025 0.90~1.20 0.10~0.25

JIS G4BOS5 B EIOLMBREM ITHELET,
it shall be determined in according with JIS G4805 High carbon chromium bearing steels.

1 S

B o

Hardness

Lo ey

MNeminal ball diameter

772~900 (63~67)
62~67

0.3mm~3mm
1/8~30mm

13/16~4 1/8 61~67

JIS B1501 S E — AR EUET .
It shall be determined in according with JIS B1501 Steel balls for rolling bearings.

7
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| |_CARBON STEEL BALLS

BB~ UVT TUARTUY HilERY—Ro—Jb.Ft  Carbon steel balls are used in light charge bearings. pressed bearings.
ALY —=NhES EER T CEmERAES UL O fe sy, automotive seat rails, rolling devices of light and middle weight charge
ORI VFEETEVSNET,

EMRUFSERE  Grade and precision standard

like casters which do not need high precision. rod-end, ete

100
200
500
1000

1/16~11/8
1/16~1 1/8
1/16—1 1/8
1/16~1 1/8

+125 5 25

+25.0 10 5

+50.0 25 13 [
+125 60 25

BEEICLHRENOEUT ® T EESOEE LR TEET.
We can accept orders of sizes and gauges out of range if requirad,

7 ¥

JIS G 35394 HEIEERZMIE Cold pressed carbon wires JIS G 3539

SWCH B8R
SWCH 10R
SWCH 12R
SWCH 10A
SWCH 12A
SWCH 15A

min. 0.10

0.08~0.13
0.10~0.15
0.08~0.13
0.10~0.15
0.13~0.18

min. 0.10
min. 0.10
min. 0.10

min. 0.60 min. 0.040 min. 0.040 —

0.30~0.60 min. 0,040 min. 0.040 -
0.30~0.60 I_ min. 0.040 min. 0.040 —
0.30~0.60 | min. 0.030 min. 0.035 max. 0.02
0.30~060 |  min. 0.030 mn 0035 | max 002
030~060 |  min 0030 mn.0035 |  max.002

B BUIHSH RROREULFE ALTAISILEEERT
R stands for Rimmed Steel. and A stands for Alumiguilled Steel.

SRS IREIEK

LIGHT CARBONIZED BALLS

RERMBOERESTERGEETHCET, IRITINTEESEDENTZE  Light carbonized balls has advantage for additional processing easily. such
BECTATENTEET, AVESAHF—DUod, AFFUSOOuK a8 drilling/welding. It is mainly using for automotive parts. such as ROD

TS, BEENRICSFREINTLET,

R MR R FRETRCRELET

RBGEAER

7T
drilling

END for steering and LINK BALLS for stabilizer.

If shall be determinad in according with carbon steel balls

SRS

carbonized area

“weldi ng
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STAINLESS STEEL BALLS

—RICAT VVAMECrR(TILT A MR IS4 MR ECH-NIR (4 —
AT FTARR)DO2EAICKRIENERT,

We are supplying standard balls made of stainless steels, which are in gen-
eral classified into two representative groups, namely, high chrome (mar-
tensitic) and high chrome-nickel taustenitic) stainless steels.

(##]
(DRIWFIYALRRAT VLA

CORAF VA LI ko TBL Y BT RO BRI E
VET . COBREERD. ) UL TBEISEBLTUET.

[Material]
(1)Martensitic Stainless Steel

This feature makes them especially useful for ball bearings and valve

5T applications.

o'{idel Sif
JIS G 4303
(JIS G 4309)
0.16 mn. | min. | min. | min. | min. |[12.00 =
_SUS42001 | 420 |~ozs| 1.00 | 1.00 | 0.040 | 0.030 | 0.60 |~1400| — | 18Cr02C | %QE&*’L High Herdness, | oy 1B
|0.26 min. min. | min. min. min. |12.00 . . o Heat-resistant i 7 G200
SUS 42042 | 420F | ~b.40| 1.00 | 1.00 | 0.040 | 0.030 | 0.60 |~1400 196L036: | W i
0.95 mn. | min. | min. | min. | min. [16.00 | min. ; | 0.3mm G3~
_ SUS440C | 440C | “320| 1.00 | 1.00 | 0.040 | 0030 | 0.60 |—18.00| o075 | '8Cr-1C | E#b®A |BallBearing | 37, | Goo
(2)2x5/AbRATILVAM (2)Ferritic Stainless Steel

This stainless steel shows on quench hardenability and good corrosion
between Martensitic and Austenitic. This steel is used In annealed condition.
It has good tenacity and it is easy to process.

COAT SR BT C & o CIE(E LR DS, BRI 3 LT 5o B
AT TAROFYICHOENTVET .. COMEIFREELIRETHL
UAMEICE R THICENTLSEWLIRRER O TVETD.

JIS G 4303

Alsl

L |
(JIS G 4309) | | | |
| mn. | min. | min. | min | min, 16.00 | ity e |
sus430 | 430 | g% | §75 | 100 | 0040 | dodo | — |<igo| — | 1eCr UAdEn K& | Good tenacny_l - ‘ 6100
min. | min. | min. | min. | min. 1600 | min. | G |
SUS 430F | 430F | o35 | 100 | 125 | 0060 | 015 | — ~1800| 0.60 | 18Cr-#S | hNILEH B | Easy to process G500
BVA—-RFFARATV/LAM (3)Austenitic Stainless Steel

CGJ;L-J->'L/7\'jri;%éw'w.la:t-fiﬁ;ﬂiftbt;uhi
&, BLHZEE LT :
i,zajﬁfilt‘—?fhoc&:;m fEONTWLET,

[CHITHEN TR

MR BRI R LTS TR
R EROTLE

The non-magnetic high chrome-nickel stainless steels with the austenite
structure are showing no quench hardenability, however, featured with high
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.

F?U‘uu @ _frf‘rﬁin ez

|
|
min. ‘
[

min. | min. | min. | min. {800 [18.00 : _ i
SUS304 | S04 | 008 | 1.00 | 200 | 0.045 | 0030 |~1050|~2000| — |!8CI8N i Qe |
min. mir. mir. min. min. |10.00 [18.00 2.00 i fidy 4
_SUS316 | 316 | 008 | 1.00 | 2.00 | 0.045 | 0.030 |~14.00 |~18.00 | ~300 |18CHN25Mo Leaiy e 4 High Qommasian
min. min. mirn. min. min. (1200 |16.00 | 2.00 i > Resistance
SUS3IBL | 316L | 5030 | 1.00 | 2.00 | 0.045 | 0.030 |~15.00 |~18.00 | ~a00 |!BC-12N-25M0C i REREA | Rest




FEEREEEK

! NON-FERROUS METAL BALLS :

#8, FIL=" 0 ASEOIESERIR S BmERTOMEBEETEI{ERHSN The balls made of non-ferrous metals such as copper, nickel aluminum, lead,
ete, have been used preferably in lood and other industries. We can supply a

TWETD . B TIE T RO B O IR ESEL TSI B AT variety of the non-ferrous balls cited below,
DLTHTHBICROBRFVELET.

[##¥l]  Material
(1)§i5% Copper Alloy Balls

i 5
I‘1Enerhi "pu io | H HMpPos ST % B
i | ] J-‘__;g)ﬁg_,‘ Feature
{ | | | Others
W8 63.0 [ min. | min. | 288 [ B AN, EKICM| High electric and heat conductivity,
JIS H 3260 |C2700 Hincs ~67.0 = | — |oos|0.05|Rest| — | — == MR BE7LANCAEE | good corrosion resistance.
o i i ; Be | High electric conductivity, good
c1720 i recoan | = |'mnos | = | = [N |Giama | ghraskn esistance,prcitaton
JIS H 3270 : e =
1 A
C5191 Pis;!cﬁrfrge g;:sgg I; i? 0 33335 =illle= | = = | = — FEREER Good abrasion resistance.
=5 3-35_0 7.0 min. 3.0 B Good balance of corrogion resist-
JIS H 5111 |BC2 » — — —= || == — ittt EFEER ance, abrasion resistance and me-
Bronze | ~80.0 WQ‘O_‘_ 1.0 | ~5.0 chanical properties.

(2)7IL== LSS Aluminum Alloy Balls
# " 1k 2 i 7 [%]

Material specific Chemical composition

ﬁwﬁr ..........

rd number

0

fia

4 |
Others |

st

Light-weightness, good electric & heat

min. | min. | min. min. min. | min. | max. | BE. B TanEE T MTNIE Lippaioh
_ = s conductivity high corrosion resistance,
JIS H 4040 O.2§ . 0.40 i 0.05 | 0.05 | 0.05 0.05 OCE 99.50 FRRRREE | but low mechanical strength.
020 | min | 35 | 040 | 0.40 | min. | min. | min. | B ZeTi Precipitation-hardenable.
S20171-0.80| 0.7 ‘~4.5 ~10|~08| 010 | 025 | 0.15 | Rest |min. 02| % | (Duralumin)

#H 1 Standard

} SR OEEE
Material Grade range
L RUTILI=ILES 1/8~1/2 100~300
Copper Alloy and Aluminum 0/16~2 200~500
BT EEK
TUNGSTEN CARBIDE ARROY BALLS N
A ASRIMOES| C&D. BaDiEsa il mER B LFELE, The growth of the powder metallurgy technology has produced various

et 7 (A TR — LA TR— LA T L S ss e T kinds of sintering material balls. We are producing such for ball-point
= o el o S T8 Ok AR
pens, for ball bearings, for dial indicator rods, for watt-meter pivots and

BRI, ZOMEMELTLET. el

(#18] [Material]
(iEEEeSE (1) TUNGSTEN CARBIDE ARROY BALLS

Mt BESE TEDRY T A—HO&S v HO St EDEITEHICE We are a leading manufacturer of tungsten carbide (sintered carbide) balls,

n. BRTEY CRES S OBERRETVELE. S oH— LSy B — Uf. :—Tl?][Gh ihle raw materials have beer; g]ev?lcpedkh: techﬂicafl coopberialtiqn
BT O AR DL RS BIC ST LT, with Tungaloy Co., Lid. and proud of No.1 market share of pen balls in

Japan.

TETT I
e B B

Feature

High-hardness at higt temperature

SR E TSR TA(HV1500 700C)

Ea (HV15UD at 7007C)
IE—Of o AL S AL FICRE Universal for ball-pointed pens, good corrasion
Rubylloy Special Combination St KA 713 T AMRRIEK | resistance in oily or aqueous inks.




NFTS5RAFvIEK

PLASTIC BALLS

SHHBABMELL I SAFvIRIFEBIRE AT B Mt A i e
1ED'B0. TDICHREER, SIEHNEABEE LET A BERIENTUZT,
LT EEH R BEE BEENT UV IETTISATvoD
REREENUCERECTRRAWVWCIETET.

# o

Material

SIEY M | WHWRRE

Tensile

g7k =

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

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

B & b2
Specific
Gravity

Ch

aracteristic

i it 352~8.44| 66~77 |0,03~0.10 | M65~80 | 1.04~1.09 | HEELEMEL i,
ysty _ B 7L AHUI5E Strong against acid, alkali.
AUFOEL - i ; 0002 | MHERME. MEEIC Excellent on chemical
Polypropylene 3.02~3.87 (121~160) min. 0.01 |R8E~110 ~0.906 |#Eh T3, resistance and heat resistance.
RUTF=4—IVEEE T EEFEAS . A, Excellent on wear resistance,
Polyacetal POM 03 20 Q25 K34 R120 142 iE& ICBAT LS, heat resistance and solvent.
FRUT7INEE - - o s i SRR Mechanically strength.
Holyamide 4.92~8.44 | 79~121 |1.33~1.90 [R103~119|1,12~1.14 : a7 5, | Excellent on heat resitance.
R —FZ—h b bR, Machenically strong,
Polycarbonate 5.62~6.68 121 015 M70 1.2 | BB TB, F;g:tlgnéeégamst shock
»S\O‘?EI_“JL?’-l// PTFE 1.41~3.51 288 0 D.‘SO“"E? 2 14~2.20 i [(op sl M e=2t i b Heat-resistance, excellent on
Polyfluoro ' ' ' T ERTVS, chemical resistance.
RUAIR - - . HETAY S Mechanically strong and
Polyimide 7.38 260 0.19~0.28 | E45~58 | 1.38~1.57 fHE I CIB R TS, excellent on heat resistance.
FIITFL (BFE) I g : (S iy § : i
L ol ; 0 . *mnfE. Excellent on chemical resistance
I(:’chzrvegg;!;trﬁ LDPE 0.7~1.62 | 82~100 | min. 0.015 | D41~46 | 0.91~0.92 AT H BT B, el G35 10 HRO0sE:
FUIFL (EEE) fit gt :
5 i . . T Excellent on heat-resistance
FHcigr?th:I;?ﬁ HDPE | 218~3.87 121 min. 0.01 | DE0~70 | 0.94~0.97 fil @544 B RT3, | and shock resistance.
e 2 e PVC 35~65 | 70 020 D83 [1.35~1.45 | MAHEIEL ML, || TS on anfeorrosion Righ on
Palyvinylchloride MHEMEAEL WA, Heat resistance is low bui cost is low.
RUILA EilE TR AL Excellent on elasticity and
Polyurethane PUR 3.2~58 88 0.02~1.50| A10~90 |1.05~1.25 BHCUB, PR ety ¥
Zx/—IlE (PM-HH) | : i | - B AERIE Excellent against wetied
Phenol resin i A 4~6 200 0.05~0.15|M100~110| 1.62~1.65 EnTLB, insulation resistance.
For Heat [— =—1———
PEFIL resistance THE = T S, Excellent on shock resistance,
108 120 Q.65 R120 1.13 si ot chemical resistance,
Amodel oh M LSRN TV S, weariness resistance.

{EEI8 Accuracy specification{Quality Specification)

CHERARNGHFIFETT S ECHEEBEOSFEICELEL TR BIEE, 517 /7L —F BlEi-—-0h2057 eI 8B TE,
These are typical material properties. Always refer to the specific resin, type/grade and resin manufacturers literature for specific material properties.

[um]

EHOF v BEE BEEOEE semEft kT
Diameter range Sphericity Tolerance Surface finish
5L—K0 3/32~1 13 +13
. ' Bt LT Grind finish
FL—F1 3/32~11/2 13 | +25
JL—FK2 3/32~2 25 +50 i Uiheand
= & n-gri
JL—F3 3/32~5 130 +130 2

EEHE hEHONBLTEST,
Only available in certain materials.

Hollow and colors will be quoted on request.

15
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CERAMIC BALLS
742 ESZVIR Fine Ceramics
TP STy A B HEICZ BE Thh. M, Fine ceramics is light, strong, has good electric insulation, good wear resis-
TR i B R O T B B T B A B CLET . tance, good on heat resistance, and good corrosion resistance.
HHE Material R{LESR (SIC) FIIF (AlOs) SNAZT (ZrO)
T Silicon Carbide Alumina Zirconia
3.2 3.2 38 6.0
1600 2100 1600 1200
310 430 320 200
6.0 356 4.0 6.0
2.8 4 7 9
1000 1200 1500 300
ERE CELLMASEEN S, B | BV EE S EFEICHERS | HERIECEN (LR B E. ST
A BETEOH3BHTEREN | S, Bh s, Wk WA | (-7l EE ULTE)ICE | HELSO BRAOK-IL
AEFEEELERCNAF AT (B EELTERSN, K-V | BEhTVEY, £ KA—JL3 | ICEEShTVET,
U FRREELTERSNTVET, | ABEL TV OB/ | VHELTHIFFTY,
B @A TRIUI 2 0BEE | BAY A Ben o)y bR
o a-pEeAEE TEREN | ShTVET,

BR—AT ) TBLTOET,

Fine Ceramics has high strength
and good resistance of thermal
shack, 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.

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

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

|
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.

HatkE
Specific Gravity

1500

1000

WiRE (MPa-m'™)

Destruction Toughness

Y>J% (GPa)
Young's Modulus

500

500 |—

B (HV)
Hardness
o 3 9 'i" i) F‘ o
@ = gm W2 g
o M o
m ELod B =
#IEERFRE (x10°/°C)

Thermal Expansion

) S KO S RS o
%3 #2 %o %2 g @3
o 0 = = 00 =27

fi ® s
mEEREE(C)
Max. Use Temp

SiC
=7

o
)
™

=(LHER
SiaMNa
mibEESE
M
suJ2

9

FE{etEE
SiaMNa
SiC

i
Al=03
=F
Zr0z

e €
iy
.LJ
&

F
Sa

o«
=
=
w0

suJz2

&
HH
5

BbEE

F) L, CheMTF -4 —fITaY, A E SEEICIVBEEEELETOT, ZERICICU BV ELET,
Note: Abobe data are examples. Value may be different by sintering and/or purity condition.

SiC
Alz03
Yoz
Zr0z
HEE
sSuJ2
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JeF S AEK

| OPTICAL GLASS BALLS

BEAEHIA S EOEREICRIDEM SO — B4 EffmEgE ~PL) The Partnership with Natsume Optical Corp. enables us to establish full
VSRR SEEEALE SRS, EfgERRLTEShET producttion line from blanks to final surface finish.
=L~ X OISR OIS Bt et BN L CEDEY Please contact Natsume Optical Corp. for inquiry of glass hall lenses.
ITE = = o
http://www.mflens.co.jp/

(HERER—ILLYX (1)High Precision Glass Ball Lenses
HEEL XA r— A KEERSICERLET, Glass ball lenses are used for optical communications and non-spherical

BITICEDHERU Y ADBIFSTHETT, perforti.
Flat glass ball lenses are also avaiable with additional machining.

## 1 Standard
ZimamE (S/D) HZEEE (He-Ne)

Grade range efec da Surface accuracy

$0.5~¢8 G3~G10 AligsiTahe A2kl

B &

Feature

—BREHTZADDTIEMEIC A A HE Economical malerigl among general optical glass
{ERRICREL TH M T ORENIERAIDEL' | lenses with chamical and temperature stabifty.

% B

Featurs

SRR TIEIGERMED
BB RIT

Good refiection index

0~10 20""30. 0~10 ‘ 0~10 especially in NIF

ERLIADTEIEIC DV T MBS EIT S &S TU R SRR AL ET . (BERE60~B000M T4 HY)
Other material may be available at customer-request.(Ha60~800 have processed)

@) —EHSAKR—IL (2)Glass Ball for general
BRERAT AUV TECERLED, Glass Ball for general use can be used for grinding media and valve
application.

#{ % Standard

EiRanE

Grade range

©0.3~¢20 G3~G1000

| Hyvbik—IL

CUT BALLS

BERO—SIZDHVNTBCECED BERE L TOEMEEML DD, We developed new products, calling cut balls, that containing both advan-
iR RSN TEREVDEEOH S ENE A S TR 4SBT tage of high precision ball and high precision machining.
" _ . Regarding cut balls, we are able to produce the cut balls with various ma-
= =1l LA Ed.
EIRO™A |Ei‘¢rja ASEET B terial, size and quality.
TRE OIS, BFTE N IRERT D AR T 8, U L Sl iEE
U}ﬁ}iﬁ"i‘/‘jw‘MDI@'%}Ct?J"Cia?c

F—IOFR 77, BEFILSHIBICECET,

F—IOHE Ao rEORTEES, TEHEFEITESbE e TUEEESET.

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. |

Dw:2mm Bl E
y L:Dw/2 Bl E

_ L:ioos _




VINF-FAHIIRImEE

PRODUCTS OF TSUBAKI NAKASHIMA

—JLRU/U—X Ball Screws

BIEER—)LRU
@EER—)LAL FBZU—X
@EER—)Lal CBYU—X
@EaFER—ILRU
SFEEER—)LRU
®EE="FarR—/LaU
®EEEE="F 17—l
@iEEPER—ILAL
@IEZEEh—/ LAl
D—IREERT—ILRL
OR—ILRUAYwIS
OT—)LCAYHR—tI1 2wk
B30ESEEDRU

*Precision Ball Screws

#Precision Ball Screws FB Series
*Precision Ball Screws CB Series

#High Load Capacity Ball Screws HN Series
#Stocked Precision Ball Screws
*Precision Miniature Ball Screws
+Stocked Precision Miniature Ball Screws
*Precision Hollow Shaft Ball Screws
*Precision Rolled Ball Screws

#Ball Screws for General Industrial use
*Bellows for Ball Screws

#Ball Screws Supporting Units
*30°Trapezoidal Feed Screws

f&82O0—>1L Precision Roller Screws

BBEEHEEO—2RU
@EZEELO—5A0

BEHRAIU—-X

@BER—ILoTA
eFHE="FaPR—ILoTA
@EER—ILoTA T2
@EBEN—IL2ATS1
@ASARITA
@&n—)LJvina
@ASAF1"whk

[ V&R f il o

#Precision Planetary Roller Screws
#Precision Recirculating Roller Screws

Ball Ways

*Precision Ball Ways
*Precision Miniature Ball Ways
*Precision Ball Way Modules
#Precision Ball Splines

*Slide Way

*Ball Bushings

#Slide Unit

#Slide Shaft

XE S/ U—X FanzBlowers

EE—mE——
@) mlpAy—mI7
@ FmHARE TPy

@A IV I
@F-mRAT L —NED 7Y
@FRAL OV TP

@F - A= RIL I 72/
@8R T

ezE7J0Or

*Single and Double Suction Turbo Fan
#Single and Double Suction Airfoil-bladed Fan
#5ingle and Double Suction Radial Fan
#Single and Double Suction Paddle Fan
#Single Suction Sirocco Fan

#Single and Double Three-dimensinal Fan
*Axialflow Fan

#*Multistage Type Blower

18




IEgan:

ES

STANDARD PACKING UNIT TABLE

HUER
(mm)
Nominal ball
diameter

| 1 AEGES
| |'g!

1 ) B A

ills for rolling bea

A R— g
A% (&)

PSR

Carbon steel balls

i &
AL (f8)

S A=V
AB (1)

0.4000 04 | 00002604 | 50,000
0.5000 05 | 0.0005085| 50,000
0.6000 06 | 00008788 50,000
0.7000 07 | 0001385 | 50,000
0.7938 1/32 | 0002035 | 50,000
0.8000 08 | 0002083 | 20,000
1.0000 10 | 0004063 | 20000
11006 | 3/64 0.006866 | 30,000
1.2000 ‘ 12 | 0007030 | 20,000
1.5000 15 | 001373 20,000
15875 | 1/16 0.01628 20,000
1.9844 5/64 003179 | 20,000
20000 | 20 | 003255 | 20,000 10,000 8,000
2.3813 3/32 0.05493 30,000 300,000 20,000 320,000 30,000
25000 | 25 | 006357 | 30,000 300,000 30,000 300,000
27781 | 7/64 0.08723 20,000 200,000 20,000 200,000 20,000 200,000
30000 | 30 | 01088 | 40,000 200,000 10,000 160,000 40,000 200,000
31750 | 1/8 0.1302 30,000 150,000 40,000 200,000 30,000 150,000
35000 | 35 | 0174a | 24000 120,000 24,000 120,000
35719 | os64 0.1854 24,000 120,000
39688 | 5/32 02543 | 16,000 80,000 20,000 100,000 16,000 80,000
40000 | 40 | 02604 16,000 80,000 20,000 100,000 16,000 80,000
43656 | 11/64 03385 | 10,000 50,000
4.5000 45 | 03707 10,000 50,000 10,000 50,000
47625 3/16 04395 | 10,000 50,000 12,000 60,000 10,000 50,000
5.0000 50 | 05085 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 60 | 08788 | 5000 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 | 8500 17,500
7.1438 9/32 1.488 3,000 15,000 3,500 17,500 3,000 15,000
7.9375 5/16 2.035 2,000 10,000 2,500 12,500 2,000 10,000
8.0000 80 | 2083 2,000 10,000 2,500 12,500
87313 | i47Es 2708 1,600 8,000 2,000 10,000
9.5250 3/8 3516 1,200 6,000 1,500 7,500 588 2,940
10.0000 100 | 4068 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 5583 800 4,000 900 4,500 300 1,500
11.9063 15/32 6.867 600 3,000
12.7000 1/2 8334 | 500 2,500 600 3,000 240 1,200
13.0000 130 | 8938 | 500 2,500
13.4938 17/32 9.996 | 400 2,000
14.0000 140 | 11.16 380 1,900
14.2875 9/16 11.87 | 350 1,750 400 2,000 140 700
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¥ b) B % A ER | o 1o AT > L AHER

il Stee s olli arings | Stainless stee 5
BUERE ‘ 5 =01 g ocasy Carbon steel balls lios sl bl

e et = | 1fEEY SUS440C) |d5d e (SUS304,5US316)
Nominalball | Size Ik T i R—ILiE | i Hodh—ILiE : o K—IL
diameter 5 ) 3 AH (1) AB(
[ ax | Packing Packing quantiy per box: | Pack y
150000 | 15.0 ia7a || 300 1,500 300 1,500 99 495
150813 | 19/32 13.95 300 1,500
158750 | 5/8 1628 | 250 1,250 300 1,500 99 495
16.0000 16.0 16.66 250 1,250
166688 | 21/32 1884 | 220 1,100
17.4625 11/186 21.66 200 1,000 220 . 1,100 99 495
18.0000 | 180 2373 | 170 850 |
182563 | 23/32 24.75 170 850 200 1,000
19.0500 3/4 2813 | 150 750 180 | 900 66 330
198438 | 25/32 31.79 150 750
20.0000 200 3255 | 130 650 i
206375 | 13/16 35.76 130 650 140 700
24818 | 27/82 4005 = 120 600 ]
22.2250 T8 44.66 I 100 500 100 - 500 54 270
230188 | 20/a2 4962 | 90 450 1
238125 | 15/16 54.93 70 350 70 350
246063 | 31/32 6061 | 65 a25 1
25.0000 25.0 63.57 60 300 30 150
25.4000 1 66.67 60 300 ed | 560 20 150
269875 | 11/16 7997 | 50 250 '
28,5750 11/8 9492 45 225 45 [l 905 24 120
30,0000 30.0 1008 | 40 200 '
301625 | 13/16 e e 200 40 oon
317500 | 11/4 130.2 40 160 35 175 18 %0
333375 | 15/16 TED i 80 120 80, | 18O 8 40
349250 | 18/8 173.3 30 120 25 125 8 40
35.0000 35.0 Al 112 {
365125 | 17/16 198.0 28 112
381000 | 11/2 2E0 e e 60 12 60 6 30
396875 | 19/16 254.3 1 55
40,0000 40.0 2604 | 1 55 |
41.2750 15/8 286.1 11 55
444500 | 13/4 Tre 8 40 ‘
45.0000 450 370.7 7 35
476250 | 17/8 4395 8 40 8 40
50.8000 | 2 533.3 6 30 5 30
571500 | 21/4 7504 | 2 20
60.0000 60.0 8788 | 2 20
635000 | 21/2 10417 | 2 20
69.8500 | 23/4 1386.5 2 20 |
762000 | 3 1.800.0 1 5 '
825500 | 31/4 22886 1 8
889000 | 31/2 28584 | 1 g .
952500 | 33/4 35157 1 6
101.6000 | 4 42668 | 1 g |
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MANUFACTURING PLANTS OF TSUBAKI NAKASHIMA PRODUCTS

YINE - FHYY HAR
TSUBAKI NAKASHIMA CO, LTD. Sechibary Plant

HRARTETEARERECEER— LD DEEETTVET. % BSZWI AR A=) EFHSARDEERRTCEEFREESLONT

Sechibaru Plant is producing large size Blower and Precision Ball Ways. b WSO TETE. RO RS SEUTEERT LS, SREDHFEDE
\\ EMThONTLET.
\_\ This plant is one of the best in the world regarding fo production capacity of
N\ Ceramics bals, Pen balls and Optical Glass balls. x.-"

™ High quality balls are manufactured in mass production under excellent Fi
production control with cuting-edge equioment. f
A

FEEMER. ——FIL
Precision Steel Balls, Needle
] T51

- EERS 7 ¥

Ball-related products i

certified 51694

ar



YINE - FHYY BHTS

TSUBAKI NAKASHIMA CO., [TD, K

YNF - FHYT BLTS
TSUBAKI NAKASHIMA CO., [TD. Koriyama Plant

*D%%(ﬂ‘—a‘l}mb.ﬂ‘ JLJJ“?#J\T Jl:jJ_/r"'.’\.-E,E&.’Q)T-—jk,

B THREFFROISTEMRAT= I LD LITMEL, |LEKADIh TS
T RCEEOREICEDET, COTFESLLEEDELET, Sl Ed N
S —B TS THiamiER MIDNTLET .

Katsuragi plant is located by the Asuka-Yamatosanzan, in excellent condition
for precigion machine industry, A consislent steel ball plant in this environment,

we are manufacturing super precision steel balls in a rationalized way and on a
—

large scale.
WETEEYS - certified

T H T (hE)

oover (Taicarg) Ce., lid. (China)

.ﬁﬁﬂfﬁ/ Prec:slon Sieel Bulls
BEEEEEE certified  1SO2001 1SO14001 TS16949

. EDFHEC RO, FLTEEMESCLNSRE TR
ENToNTEbETs.

Koriyama plant is located near Horyuji-ikaruga village, and manufacture on a
large scale high quality precision sending device (Ball Screws, Ball Splines, Ball

" Ways, Positioning Table, ete) which covered Free Automation Age, with plentiiul

experience, latest machining equipment and up-to-date technalogy.

HPP3tiZRE L a— P I TS A —urRU—TiHES
2OMEBEMRAERS. EHDWZRMN. oIl AR IS AF IR
UZDMHSSIRECHVNT. SR —DEEEEYTHBDET,

Hoover Precision Products Inc. has 2 manufacturing plants in USA.

It is No.1 manufacturer of stee! balls for bearings, ceramic balls, plastic balls,
and every other balls in USA.

S certified

5 AS9100

SEETN ety
SphericTratalgar (Thailand) L

HEEER. €5 v oA ==L
Preclsmn Steel Balls, Ceramic Balls, Needle
d 1509001 1SO14001 TS16049
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S0—) 4w T541-0053 ABRATHPREAEATATE2E128 FZAERE LS TEL 06-6224-0193
Global Headquarters  4-2-12 Honmachi, Chuo-ku, Osaka Toshiba-Osaka Bldg, 5F, 541-0053 FAX 06-6224-0705

SHpREZEER T639-2162 ZREEBHIMN T 195 TEL 0745-48-2891(1%)

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

== T639-2162 Z=REEHHR T 19%EH TEL 0745-48-8071(&)

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

TEM R T639-2162 Z=RIESHMR 108 TEL 0745-48-8072(&)

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

R iR T105-0013 RREFEXEME]2-2-3 FHEL)L4RE TEL 03-3434-8410

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

e s T451-0042 BHIRRGEMAXIPLE1-7-85 FEHLE)L2ME TEL 052-582-1651

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

*ﬁ#ﬁ%%ﬁﬁ : T639-1037 FREAMENLUMEASILAIc2EIS BHITEMMA TEL 0743-56-1271(1%)

Pre‘c[smn machinery  Showa Kogyo Danchi 652-3 Nukatabe-itamachi, FAX 0743-56-1275

Division Yamatokoriyarma-shi, Nara 639-1037

BITRE SR T639-1037 ZERBEAFIELHZEMEEIEIes2EIE B TEMMA TEL 0743-56-1983(8)

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

BN SRR T639-1037 HREAFELTHEEARILEIC2EIS B TEMIA TEL 0743-56-1984(E)

Overseas Sales Office showa Kogyo Danchi 652-3 Nukatabe-kitamachi, FAX 0743-56-1724

Yamatokoriyama-shi, Nara 639-1037

ESE=E S T105-0013 FEREBFAEXEHEI2-2-3 FHHC) L4 TEL 03-3434-8410

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

thEfE2EER T451-0042 EBHIBRREEMAXIPLE1-7-85 FEHE)L2RE TEL 052-582-1651

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