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® AKS SPIRIT
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ve and Perfect the Ultimate Technology.
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Never to be satisfied with the present.
To continue to reach for the latest

in technological advancement.

To believe in one's vision and never to €@
New technology is born from this proces
AKS world's most advanced technology
supported by our personal

determination , initiative and

unrelenting effort.
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President Masami Shinomoto
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We greatly appreciate your continued support.

We have been refining our "ball" technology as a specialized
manufacturer of steel balls and various material balls since
our founding in 1920.

We strive every day to manufacture products that meet the
needs of our customers, and have been widely recognized by
bearing manufacturers in Japan and overseas, and have been
highly evaluated and trusted. These leads us here being still
a company that contributes to society. We will continue to
devote ourselves to improving quality and rationalizing
production. We would appreciate it if you could give us

support and encouragement, and use AKS products regularly
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AKS Products / Balls Another earth, supporting our living and industry.
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range from household electric appliances to
ball-point pens, as Well—as-aptomﬁbﬂes

As sure as the earth is turning, supporting llfe
and industry, so are AKS balls an essential
component in our daily and working lives.
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® BASE IN JAPAN

HOWDPRERENDH RZH—ELUT
BELENN EZHIRLUTEY XSS

We aim for further improvement of our technology,
giving priority to contribution towards our all industries.
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Since our foundation in 1920, we have attained the essence of ball manufacturing and now, we are highly
regarded as holding the world's highest standards in technology. We have established production bases in
Shiga and Kanagawa Prefectures, from the Main Plant down, and our branches in Tokyo and Nagoya
have successfully attended to all of our customers' needs. We will give priority and contribution to related
industries, by the pursuit of higher quality and reduction in production costs, and will firmly maintain high
quality, aiming to achieve increasingly superior technology, to meet the expectations of our customers.
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SHIGA PLANT
Production started: February 1974

BIBICEREELETIEZHIEL. 130kWhDKENEBY AT LEEALE U,
We introduced an 130 kWh-capacity photovoltaic power generation
system aiming to the eco-friendly plant.
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g, Kanagawa
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HEAD OFFICE AND MAIN PLANT (OSAKA) s _
Production started: December 1939 ) N
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We introduced an 135 kWh-capacity photovoltaic power generation AKS EAST JAPAN CO., LTD. (KANAGAWA)
system aiming to the eco-friendly plant. / Production started: March 1969
. BERMERELEHR =1t (KFR) RREFERELEMR =1t (KFR)
RIS BEEXZE || EBE1965%48 tEFERIIA 1 951498
TOKYO BRANCH NAGOYA BRANCH — NITTO STEEL BALL MFG. CO., LTD. (OSAKA) SAKAlI AMATSUJI STEEL BALL MFG. CO., LTD. (0OSAKA)
Production started: April 1965 Production started: September 1951




® BASE IN THE WORLD

55280 % AKS, fEDEHND ST A= 3)VR Y FT — 7,

AKS's world renowned and precision technology unites our global network.

ZHFUIRE Y BT TV T,

AXYA

England
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AKS PRECISION BALL EUROPE LTD.
Production started: January 1990
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AKS PRECISION BALL POLSKA SP.Z0O.O.
Production started: March 2004
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AKS is expanding our own factory globally, which brings together the best of technology.
Beginning with America and England, we have expanded to Indonesia,

Poland and China to respond to global customer demand. United by

assured technology, skill and global inspiration,
AKS' network continues to produce high quality products.
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China \
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Indonesia

s
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PT.AKS PRECISION BALL INDONESIA
Production started: February 2001

hETIS £ER142005F11 A8

AKS PRECISION BALL (HANGZHOU) CO., LTD. CHINA
Production started: November 2005
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USA
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NSK-AKS PRECISION BALL COMPANY
Production started: May 1988
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® PRODUCTS
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We will meet any needs from a global view point.
Introduction of AKS products
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Balls for rolling bearings
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BAIZERE JISB 1501

ERFHRIE 1SO 3290-1

(23E3H)

Balls made from vacuum-degassed high carbon
chromium bearing steel are used as rolling ele-
ments in industrial and conveying equipment
etc., chiefly as parts for bearings. The preci-
sion and durability of those balls is of the high-
est level in the world. Those balls account for
the majority of our production.

We conform to

Japanese industrial standard JIS B 1501
International Standard 1ISO 3290-1

(Refer to pages 23)

@I HDEIR AT >/ L AHIEK

Stainless steel balls for rolling bearings

SUS440CH ZERALMRM. MAMESTIT
MITRECBNMRMZERINDBERMZI(C
ERENTIH. HICRETEE/NILT . 2R
FECHALLNET, (2982HR)

Balls made from SUS 440C steel have superior
corrosion resistance, durability and finishing ac-
curacy.

The balls are generally used as precision balls
and also in high-pressure valves and in safety
valves. (Refer to pages 29)

@R IER

Carbon steel balls
NELEEZFDH.BREAZL. ERHDE
SZHMERICEULE EITZLEFT .

BHERE, F v A5 —  FELEDOEREZICEL
BUBNET . FleUTF—EITHIAAIEBD
BHHbFET, EEULT SEEERKRNZ HEH
LFEY, (BO0EZSR)

Balls are sintered and finished to the same quali-
ty as balls for rolling bearings, in terms of
strength. The balls are generally used in revolv-
ing parts in bicycles, casters, door rollers, etc.
and are mounted in retainers and the like.

The balls are made from carbon steel developed
specifically for processing by cold heading and
cold forging. (Refer to pages 30)
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Hardened stainless steel balls

MR4ZHEHNIB(CKDE(LSNEHDET
BARAT VU AMIRICEU I ABDTHONET .
FEULTEBENIVLI  RERBECAVSNE T,
NILTFIYARRAT VU Al ERLET
(29E2H)

Balls hardened by heat treatments have corro-
sion resistance and are finished to the same
quality as stainless steel balls for rolling bear-
ings. They are used mainly for high-pressure
valves, etc. The material used for the balls is
martensitic stainless steel.

(Refer to pages 29)
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Unhardened stainless steel balls

MEECENE —RTFARRAT VUM
HCHUNEBCRIDMBRMZRESEFTRT . F&L
TNV TEECHWVLWSNET . —RITXR D F
MEDNFET .
SUS304/{ERZE= TH DI iRt DTN
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SUS316/EUT TV DIRMICKDMEER. TR
HHTEBNTHDFT, (29BSER)

Balls are made from austenitic stainless steel,
with superior corrosion resistance, stabilized by
heat treatment.

They are used mainly in valves.

They are made from the following materials:
SUS 304, which has superior corrosion resis-
tance, low carbon content and small precipita-
tion of carbides.

SUS 316, which has particularly superior acid
and corrosion resistance, due to the addition of
molybdenum. (Refer to pages 29)
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Ceramic balls

BEEHER(ICEL ERENAEL. MEFEEY
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BATZRE JIS B 1563

EFRE 1SO 3290-2

(B188H8R)

Ceramic balls are extremely stable, have very high
hardness and display great strength, even at high
temperatures. Ceramic balls display superior wear
and abrasion resistance, as well as high resis-
tance to chemicals and corrosive substances.
Ceramic balls are used for a wide range of applica-
tions, such as heat resistant and anti-wear bear-
ings and chemically resistant valves.

We conform to

Japanese industrial standard JIS B 1563
International Standard ISO 3290-2

(Refer to pages 31)
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Balls for ball-point pens
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Balls for ball-point pens are required to have corro-
sion resistance (against inks) and appropriate con-
figuration of surface roughness. They are made
from tungsten carbide or ceramics, like zirconia or
silicon carbide.

@it A FAEEK

Heat resistant steel balls
BZEREMZAVS00CHIZDERICERTS
52 FDSHER CERD\DESZ FISHER S BIU T EREE .
T EFDITONE T HRIEL TR, THEER R E
DELLNET, (S0ESER)

Balls are made from vacuum-melted steel, for
use in high temperature bearings (up to approx.
300°C) and are finished to the same dimension-
al accuracy as that of balls for rolling bearings.
The balls are made from material such as heat
resistant steel.

(Refer to pages 30)

@ =5kIK
Brass balls

BX AGEOLVE SR ZERALELELT
NIVTBEICAVSNET ., (2988

Brass balls are made from copper alloy, with
good electrical and thermal conductivity, and
used mainly for valves. (Refer to pages 29)
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High accuracy master balls
EEAEKIRDODEERTEICHVLSNSESRE
KT,
EMERO.O3umIU T THH. AELEEHE
Fr—hORIENET,

High accuracy balls are used as master balls
for precision measuring instruments

Value of roundness is 0.03um or less, with an
attached chart by roundness measuring instru-
ment.
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Nylon balls

FAOVHEIFELCEBYTE. BR. BAZRG
AICKLKEE. IV AVICESHENEEWVEE DS
bFT. BERBRAEZENE TSNV RE
STOEFRLEECAVSNE T MBHIEIRUP IR
B ZfERALE T, (328ZHR)

Nylon is light, can be colored with dyes and pig-
ments, has low thermal conductivity and is resis-
tant to acids and alkalis.

Nylon balls are used for light momentary block-
ing valves and indicators for flow meters.

The material for the balls is polyamide resin. (R-
efer to pages 32)
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Special metal, non-metal and remod-

eled balls

CHBICRDEREBIICIFIEZBHDVIEIN
&I Z DHOBFEMNTZTEL IAFFRAAR DIk %Z
SEVWELET . INSIEHMERIRmEL TERED
RARICERTNE T,

Based on your special order, we make special
metal balls or non-metal balls,

or special-shaped balls as perforated balls or
other remodeled balls which are used for vari-
ous applications as mechanical parts.

1R BER. JERBER

Special metal and non-metal balls

JOVXER, BEEIEER. MA276K. 7 LBk #8
EEEIR. SREIEER 15 &,

Bronze, phosphor bronze, MA276, aluminum,
tungsten carbide and plastic balls, etc.
(Repetition of “balls" omitted. Being a trade
name, only Hastelloy needs to be capitalized.
The other materials are naturally occurring or
not patented, so do not require capital letters).

ITER

Remodeled balls

JNHEER (ovkTvrA. mEAEe) GBYIER. BRI
ST RIFEK. PZEERL L,

Perforated balls (for rod-ends, for variable trans-
mission, etc.), grooved balls, perforated balls
with grooves, flat balls, hollow balls etc. are
some of the products we can supply.
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@ CORE TECHNOLOGY
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Many things have been made possible by our advanced Steel Balls.

P77y A= —(1/10um) HAL CEHSIN 2R EL B WK E B O T yE Y 7Y 27 2T 72 BIF24L:
ZLCTRIMNIOZ 50 APEEFbi . UKL 72 AT BUC Ko TAEF 22 S BRI,
EFEFL—VT.HOWL=— AL TVET,

Controlled to the sub micrometer units (1/10 xm), we produce high precision products.

In the finishing process our unique lapping system achieves an exceptionally smooth surface.
Our balls are also known forgtheir durability and maximum strength.

The steel balls that pass our‘well-designed quality

control akegused in many ways for various needs

EnmE "

Superior accuracy

B ORmIE HOPDORITHEMOFERICH DT,
BRETREBEDEKICIHGADICHIC
' HISHOYA—5— (1/10um) BRI CERSNTVET,
ZDRAEICIE. RFDOEHAIRZRAVTHEDOET .
AKS-made products are controlled in sub micrometer units (1/10 z m),
to meet the requirements of high precision products,

with the development of the most advanced technology in the world
and measured by the latest measuring

9 instruments.
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® PROCESS
BROZC HERISE VR B e R =V AV EEN Bt B ik & e Je S B o

The latest facilities and the most advanced technology that produces high-quality balls being as close to a true sphere as possible.

O ER{ARE

Heading
M=V BZED D ICHELTRS
[CHRM ZYIHRL . ZDE—ZZ 15D
A AICKDERIFICERRELT Do
Wire material is cut to the required length

and the cut pieces are headed into
spherical blanks by a pair of dies.

(2 )
Flashing

K DB EHIAFY R ICPTEHD
IR BLIR = IRR (TR LA dr . FEHD
ZMATEES BIEDSHHEIT B,
IRIRREIRD )NV ZFREL . RRES
EDIN—)VICE EIFD,

A prescribed number of headed,
spherical blanks are successively fed
between two grooved discs, made from
special cast iron, and are roughly ground
by those discs, which rotate under high
pressure. This process removes the
bands of flash on the equator of the balls,
which are ground to the prescribed
diameter.

© AE
Heat treatment
AN RERULZESIE> T k=)L
[SEYISEE  MAMZESZ Do
Balls are quenched and tempered, to

introduce sufficient strength and
durability.

Btk D2k PR (BRUSRIIRE BRI AR 7o & 73S
. EBOREEL 7DD EEE Lo TEVE T SHIC,
HALBIE DR R BN LY BN - RGO EHIEL T0E
F o o TIV T ARRNEH T ARG EHFEMICHIEH,
HOWBH=— AT BB O RT3 3% R

FZH->TYET,

O ISAIT4T

Grinding
PRI DBMNEEICFIE#RDR—IL7Z
IERICHRUIAGH . EAZ I A T ElEs
SEHEOSHEL. HEIEDRN—
VIt EIF %,

A prescribed number of balls are
successively fed into and ground
between two grooved discs, rotating
under high pressure, to be made into
balls of the prescribed diameter.

Our production facilities (heading machines, heat treatment
facilities, and lapping facilities) are specifically designed to
make ultimate balls. Our special technology developed solely by
our company aims to manufacture superior products. We keep
our eyes on new-generation material such as ceramic and
optical glass. We are aiming to expand our business on a global

scale by supplying high quality balls which can meet all needs.

@ E1S5vEVS

First lapping
0O E2>5vEV T

Second lapping
MIEEF BIIEDISAVT 1Y
JTIRERU. TIECEICEBOME
ZLZR RAETEICHELEITFDEHIC
TERE. REESZ@ ESER—
L EmEICE EFD,

This process method is the same as the
previous grinding process. Disc made of
different material are used in each
process to make balls with the required
diameter, improve the dimensional
accuracy and surface roughness. The
surfaces of finished balls are supposed
to be that of mirror.

0 NEIRE

Visual inspection

EHDENZ AR, SHDEZ AR
PaAYZS i e Y e SR 85 { S
BHMICKDEHEBNBRE. TN
DA IZERICKDEHNERREZT
LWRBZHET D,
Balls for rolling bearings, stainless steel
balls and some ceramic balls are 100%
inspected by automatic visual inspection
machines. All other balls are 100%
inspected; by naked eye, hand tray
inspection, inspection under light, by
microscope, or a combination of these
methods, to determine product quality.

0 =&

Packing

HEWRBE CEREE o foiR—)L7ZRS
BL. HRFEICERT .
Balls which have passed visual

inspection are packed in cartons, after
being treated with rust preventive oil.
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® QUALITY ASSURANCE @ 2k o 7R GE
F ) A =5 —DREDPOETNI-ARZET 2 RHE,

WAt D S EH PREEIZ ALY AT A TIrbITEY X9 o AKSHERIIREE - SHBL- Kmith L - BBV T,
F72 R - I ATECB O THRME THAIENPEESN TV T,
e U CRitERE - M E TH 570113, S TRICB W T EAMRAESN TWAZ LI SR TT

We will provide only high precision balls created from the nanometer world.
Our quality assurance system is globally standardized, throughout our company. It is guaranteed that AKS balls

are of high quality; in accuracy, appearance, surface finish, sound characteristics and also strength and durability.

It is natural that the quality of our manufacturing process

should be guaranteed, in order to ensure high performance
and high quality, in finished products.

HEEAER A Al HIERAX—Y FUFOYX—H
O EXRVAUOX—% Roundness measuring Roughness measuring Waviness-meter Anderon-meter
@ et IREe nstrument instrument
- @ Electric Micrometer BEMEAERKIE T EERP TIEDIRDE KERAREMESAIERIESEERIROL BEDOUXRUBDEIIERZAA—S PUFOYA—H (& MEREEHZ (CHAA
@® Microindicator HEAZEICAVSNET. TEOBEZAELET . THELEFT . TiREE3/ >V ROFFICOIF TRAELET .
ERUIRIEE (R EB T IE AR R OB Y1 The roundness measuring instrument The roughness measuring instrument with A waviness-meter measures wave The Anderon-meter measures the vibra-
JOX—YTHAELE T, is used for roundness measurement of a ball-measurement unit measures the components on a ball surface. tion of a ball-assembled bearing, in three
finished or part-finished balls. roughness of the finished surface of high bandwidths.

Dimensional and geometrical accuracy are measured

with precision micrometers. precision balls.

@ t FEDETAIE @ IRENFIHRE
FEHOHEE, DRV ERHKICE SO TCEELRBFETI . HEICIHU TEYIFER IR OIRENF LS HERRED D RY
. rro e . ZAVWC HTAEE CTAESNE T TDIA VIS AFTROKRIICHEDFT, B (DIERR) [CRERHEZZITFTT.
® TERURAKIEEDRIE M t of rouah ¢ finished surf FRREDYRUMS E. ITERAA—Y
N . . " easurement of roughness or finished surtace
RO~ LR N EBEET S 3B AE TR < § = JESN E==1 bl N - el
m%ij’ﬁ*ﬁgigﬁgm\a?‘ E’_“'E'J?"E‘UE%:C*”_“EEKttF?"L’_C:'E‘“E‘- 1:&:3-° § . R Surface roughness and waviness are important characteristics for steel balls. ZE,}E%&F&\(;DD‘Z}&UE?’%\Ltb‘tii?’o
BERETOv I —IEDHBRICIDIESNE T . EROTEENMVUERAEIF2RAE T, BIKERXV IOV % The roughness measuring instrument measures them at an appropriate magnification R ZE D DB (CHIA A TSR BB D IREN S
[CKBBFAIETITONE T, each as the need arises. EIE, P YTOYA—FICTHRET D EN
The results are illustrated in the figure to the under. TEET
(a3 o
, . , o= - o Inspection of vibration characteristic
Measurement of dimensional and geometrical accuracy ot oo The vibration characteristic of rolling bear-
The dimensional accuracy of steel balls is measured in comparison with a reference master ball, using a mechanical or o005~ ‘ b o ings is greatly affected by wave compo-
electrical measuring instrument. § o= WW*WMW —-oom £ nents (waviness) of the balls. The wave
The primary reference master ball is made by comparative measurement with gauge blocks. Ball gauges and ows= Fooms components on a ball surface can be meas-
variations of ball diameters are measured in two-point measurement. Deviations from spherical form are measured o= o _ o ured in each frequency band by a waviness-
i i oared E 47188 (1 division) 0.005um TEGD
in three-point measurement. o0's T e Qe - )
272 21‘4‘27,&’:‘ éTQ 280 282 284 28§ EB‘E 200 20,72"34 296 19;73;(; ;DZ 304 308 1D$X2‘OOO‘OOO/50 The VIbratIon CharaC1er|Stlc Of a bearlng
o Magnification: X2,000,000/50 containing balls is measured by an Ander-
on-meter.
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© QUALITY ASSURANCE

Rockwell hardness tester

Vickers hardness tester

Micro-Vickers hardness tester

(Crush load)

1 Oy oD x)UiES sERE 8 By H—AES R

IFU3mm7ZiB R DHERDIES (.
Ovooz)UiES Bk CERmZ Al
EULETD,

The hardness of steel balls
larger than 3mm in diameter

IFUBMMEL T DHERDEES [, E
v H— AES BRI CIRAIER 2 Al
ELET,

The hardness of steel balls
of 3mm or smaller in diame-

9 NA 0By — B EHERE

E’%‘@t"wt—l;}ﬂi%@lib‘lc\ﬁlﬂﬂ?@@%ﬁ
DESZIEESTHCRDEELTWETD,

The ball hardness is controlled by regular
Vickers hardness measurement and the
very superficial hardness of steel balls is

1 0 TIEEsHERE (FERREE)
Universal tester

AE120°DHITVEEINICHEN T 2EE120°0M Y
WEEDREICEA—IFUDIKMEZERTIFEH. R

BZEMA TRV DEEZRELET .

A load, being gradually increased, is given to

is measured on their spheri-
cal surface, with a Rockwell
hardness tester. ter.

@ 5E - AR

HIRDIBE (FES EERFTE CAESNET T FIERM
HARER R, HFon iR, XIROHTIC K DIEB NI 0IEE
FT—RTFAREBOAEBECK DT BB LU EIL
EOBEEESUCHIRDOMA M DEEENMTONE T,

Strength and durability test

The strength of steel balls is expressed by hardness
and crush load measurement values.

Our microstructure inspection, life testing, measurement
of residual stress and retained austenite, material
control and heat treatment processes improve the
durability of steel balls.

ter is measured at their core,
with a Vickers hardness tes-

controlled by micro-hardness testers.

QOE &

IREDAIEEDFIE IR [SIRE CHEZR>CLEIDT. OvIUTIL
BRI CERICHREZAELE T & REDES KDEVMEDRN
FI. TOESLVE. X FHIROIFOER) LK TELEDET . IKE
BAIEEDFIEICDVCI(E, 39ESE2%ZTE L),

Hardness

The correction of measured values on a spherical surface: Because
there is a curvature on the steel ball surface, the value measured
directly on the spherical surface is lower than the actual hardness value.
The difference between both the values varies with the ball curvature
(Nominal ball diameter). Regarding the correction of measured values
on a spherical surface, refer to Ref.2 of page 39.

two balls aligned of the same size held be-
tween two conical seats each with an angle
of 120°and when the balls are crushed, the
load is measured by the universal tester.

@ EREE (88)

Crush load (Reference)
EREIEDR/IVEIF. RDOEBRXHNS5KDH D
CENTEFT,

The minimum value of crush load can be cal-
culated using the following formula.

85.9Dw'773 x9.81 (N)
(85.9Dw'773 (kgf))

Dw:HU'ER (mm)
Nominal ball diameter

OBk o & R

1 1 EEEMER
Metallographic microscope

HAER DRI BEREIRICIDEIEL CLE T,
%\ E1§ﬁ§*ﬁ%§’&ﬂﬁﬁ LT, {HDRTHE
TVET,

The microstructure of steel balls is con-
trolled by microscopic inspection. The
microstructure is analyzed by image
processing apparatus.
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® HIGHLY ACCURATE TECHNOLOGY

%‘ﬁ%ﬁ%’\o) % < 7& % %E‘R Endless pursuit of high performance

Bl
=X

BROHREHCLORRA LA LD ST Gl 2 B TVE T,

We are analyzing and evaluating, from various view points, with a wide range of analysis equipment.

FEHA3JR T FE TR R B8 - A2 200 7 BB - XM Il 36 1 - OB o0 W 26 1. %

Bk D — Bl

An example of Noncontact equipment for three-dimensional measuring configuration. Scanning electron microscope.

PNt  X-Ray diffractometer. Emission spectrophotometer, etc.

D 21

FFEMSRTTRERARAIE#

Noncontact equipment for three-dimensional measuring configuration

HEERDZREHE <& 72 I FHE i
AIE UIANICRTUE
The roughness of the ba
surface is noncontact meas
ured and stereoscopically-i
dicated.

EBERETFHEMER

Scanning electron microscope

72@FREAMFITEIC LY FER DA S 3 A B B 2 R LT,

Our persistent technological advancement is developing various new products, as well as steel balls.

New product development %ﬁ%[ﬁlﬁ“ﬁ%

KRQISTRERKZER U T,
BRI EmOEFREDLEIT ——
5NCTVET,

New products are always

being developed using
various grinders.

SEERTOZ I OMBOEH
RPEDXIC KB MERDF R
DEHEDTZETVE T,

We perform microstructure
inspection at a high magni=
fication and EDX qualita-
tive analyses of defects.

PR TFFEin s BRI S5
B\ Uit S A 2=
BELTVET,

\We have installed various
kinds of life testing machines,
to-increase our capability
for prompt evaluation.

X#REOITEE
X-Ray diffractometer

HIK DI B INS I PIXEB A —
AT FEZAELE I,

We measure the residual
stress and the level of re-
tained austenite in our
steel balls.

AR E

Emission spectrophotometer

MHDORERERDA(C
L2 WD DEEDTZ
TVEY,

We perform quantita-
tive analyses of
chemical composi-
tion for checking the
quality of material.

¢ 0.1 mmttREN\DIEER

( $ 0.5MMUv—TRVVIUHEDHE)

The world smallest, ¢O.1 mm diameter steel balls
(Compare with ¢dia. 0.5mm mechanical pencil's lead)

0.05um
(18871 division)
f&£%=x200,000
Magnification: X200.000

IR DEREFBEIRETH
40kmTIH YRS —R—)b
ZHIRDOREZICHEET DHE
6 mUN&HBDHFEE A,
(EBROBERZEIE 6 nm)

The difference of the earthls
diameter, when measured at
the poles and at the equator,
is about 40km, If the variation
of a master ball diameter is
magnified the diameter of the
earth, it will correspond to 6
m. (The actual deviation from
nominal diameter is 6 nm)

TSIV RE—IN—)b

Ceramic master balls
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ﬁ—‘ Z’)i‘ D iﬂ] % JEH ﬁﬁ i;ﬁ Steel Balls for Rolling Bearings

D 23

AKSZRmOERHDENSZ FHHER IS
HATIRMARE JIS B1501-2009(CHEHL TVOET

AKS produces steel balls (for rolling bearings) that conform to the
Japanese Industrial Standard JIS B1501-2009.

BHARIREE

5 DY D B 52 - §fi] BX

JIS B1501-2009

JAPANESE INDUSTRIAL STANDARD
Rolling bearings - Balls

CDFRAE(E IEHDEZRADHERICDOVTRET .

This Japanese Industrial Standard specifies requirements for finished steel balls for rolling bearings.

HERUER

Terms and definitions

1.1 FU

Ball size

1.2 MFUER Dw
Nominal ball diameter, Dw

1.3 FAIER, Dws
Single ball diameter, Dws

1.4 Y98 Dwm
Mean ball diameter, Dwm

1.5 BEfFFE,VDws
Variation of ball diameter, VDws

1.6 REDFG—HEERIRTHE

Surface irregularities and form parameters

1.6.1 EBEIXE

Deviation from spherical form

1.6.2 DIExRR
Waviness

1.6.3 REHEE

Surface roughness

COHMETHCAFELHFE. &l s LOHFEOEHRIIXIZES,
The principal terms, quantitative symbols and definitions used in this Standard shall
be as follows.

SERDF D —THAHIEZTR T DIZ— LI AITFR
The designations which is used for the purpose of general identification of a steel ball
by dimension.

IO mm AL TR L 72 il

The value in which a ball size is expressed by the unit of mm.

LB D FER D TR D FIANZHE 3 % PAT 11 ] D B

The distance between two parallel planes tangential to the actual surface of a ball.

L D $i 2R > 2N LD I KAEE S/ IMED ST P31

The arithmetic mean of the largest and the smallest of the single distance of a ball.

VE D ER D IR BRI KA E i/ MEE D7

The difference between the largest and the smallest of the single diameters of a ball.

SERDFRM IR 5340 T B B EIRM DD DI OKRES,
The various types of deviation from the perfect spherical ball surface,
uniformly or non-uniformly distributed and repeated around the ball surface.

SERE M O i/ S EE IR OO A Z OHLE T 5, s /MMEERT & S RN HEER T E DA% 7
The radial distance between the smallest circumscribed sphere and the greatest inscribed
sphere, with their centers common to the least squares sphere centre.

BUARERIE A5 DO ABHN U S BB %K DH430

The surface irregularities of random or periodical deviation from the ideal spherical form.

LSRR OB I A L7z, /NS R Rz b D K O A — s
The surface irregularities with relatively small spacings, which usually include irregularities
resulting from the method of manufacture being used and/or other influences.

[518]
[Quotation]

1.7 REET

Surface defect

1.8 Ovbk
Ball lot

1.9 OvbOFEER, DwmL
Mean diameter of ball lot, DwmL

1.10 OvhDEROHEEZE, VowL
Variation of ball lot diameter, VowL

1.11 &/, G
Ball grade

1.12 4—3,8
Ball gauge, S

1.13 F'—=IHhSDTEE AS

Deviation of a ball lot from ball gauge

1.14 HI5—y
Ball subgauge

1.15 @
Hardness

BEREIA
Requirements

2.1 &

Ball size

2.2 WHRRUFREHES
Accuracy of Form and Surface
Roughness

2.3 REZIT0REE

Sorting Accuracy

24 & a3

Hardness

# #

Material

B R R USRS BRI AL 2 E RO R O T A —, EENH0EE) 2,
Element, irregularity or group elements and irregularities of the real surface, unintentionally
or accidentally caused during manufacture, storage, handling or use of the surface.

FLWEZZONA5MOT TRIEL . FH—mME L THOH) — & B Dk,
A definite quantity of balls manufactured under conditions presumed uniform and which is
considered as an entity.

0y MN D s RS Bk D4 B AR & fe/NER DI AR L DR il
The arithmetical mean of the mean diameters of the largest ball and the smallest
ball in a ball lot.

0y A DI KFERD P B L /N ER DAL D7

The difference between the mean diameters of the largest ball and the smallest ball in a ball lot.

S TR, RIS B O X 550 OFE BE DR E DL A Ui 5 T T
A specific combination of dimensions, form, surface roughness and sorting tolerances.
Ball grade is indentified by the letter G and a number.

Oy O FEEREIFNERED T HETH T HODLOERITLIHEL 7RG DED—D,
The amount by which the mean diameter of ball lot should differ from the nominal ball
diameter, this amount being one of an established series.

Ty hOFEEEEDPLIFOE L 7= DOFIEE W72l
The difference between the mean diameter of a ball lot and the sum of the nominal ball
diameter and the ball gauge.

HOPLOHELIZRIIDMETHY) Oy bDOFAEFELr — T D7 b MiES,
The amount of an established series of amounts, which is the nearest to the actual
deviation from the ball gauge of a ball lot.

FEEDTTEI I o TIL AT T3 2P v,

Measure of resistance to penetration as determined by a specific test method.

HERE S )1 (RO 1 A 12X 5o

The preferred nominal ball diameters are given in Attached Table 1.

MERO B HIREE R ORI S T R2128 5,

The ball diameter variation, sphericity and surface roughness of the steel balls
shall comply with Attached Table 2.

koY OO T AT 20285,
The lot diameter variation, steel balls shall comply with Attached Table 2.

SEROMXIZ AT FK3I2L S,
The hardness values of the steel balls shall comply with Attached Table 3.

EROMEHZJIS G 480512% 5,
The material of the steel balls shall comply with JIS G 4805.
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ﬁ_‘ 7b§ D ﬁﬂ] % }Eﬁ ﬁﬂ ISR Steel Balls for Rolling Bearings

HERE
Measuring methods

4.1 PYERNUVUERTE
Mean Diameter of a Ball and
Ball Diameter Variation

42 HIkE
Deviation from spherical form

43 JIExRZR

Waviness

4.4 REHET

Surface roughness

45 OvhOEROEEZE
Variation of ball lot diameter

46 fES

Hardness

PR R AR 2R D 72D E R E A S ER VA2 Pl & S AU
WEFEDMICES T EERZTHET 5o

FIE AL T DR ARMEIR/AMED T PIGAEE L TRD EEA L T D 5 KAl
El/AMEEDFAELTRD D,

COWE DM AETIE 3N {306gf LT LT %,

P WE NS XV B2 ML X72 BER O B RIS XD T R
JERAEL CTHILE T 5o

The diameter necessary for determining the mean diameter of a ball and the ball diame-
ter variation shall be measured with the ball placed between the horizontal plane and
the stylus applied vertical to it from different directions.

The mean diameter of a ball shall be obtained in the form of the arithmetic mean of the
largest and smallest actual single diameters, and the ball diameter variation shall be ob-
tained in the form of the difference between the largest and smallest actual single diame-
ters.

In this case, the measuring force shall be not more than 3 N {306 gff.

The mean diameter of a ball shall be corrected taking into account the elastic approach

SHER DB EKE DM )71, JIS B 1501 MR EAICL 5,

The method of evaluating the deviation from spherical form of a steel ball shall be in
accordance with JIS B 1501 appendix A.

T AR, BEEIRIRE L TR 2 2L A2 HESE 32 Ml F i ER R O 2 CA AR5
TANG Ty 2 E R AR5 TRIE S 5o
Waviness is recommended to be evaluated as velocity amplitude.

Waviness components on the surface of a ball are usually measured with
a waviness-meter using a filter.

FMH S, JFAIELCIIS B 0651 (Al =X 2 MU S %5 ) \CHUE 9 il e 2%
FCTHEROFRE 2L P OREA R SE L TRD S,

For the surface roughness, measure the roughness around the equators of the steel
ball with the instrument specified in JIS B 0651, as a rule, and take the center line
mean roughness.

Ty O EEDOME AT Ty NN DI KEIERO P L e/ N ER O R E D
L TRD A,

For the variation of ball lot diameter, take the difference between the mean diameter of
the largest ball and that of the smallest ball in a lot.

-0 mmbL F OFHERDFESORNE L, JIS Z 22441255,

F72 03 mm#A 2 BBk OISO L. JIS Z 22451282,

The hardness of steel balls of 3mm or smaller shall be measured in accordance
with JIS Z 2244.

The hardness of steel balls larger than 3mm shall be measured in accordance
with JIS Z 2245.

® ="

Inspection

FU B

Designation
ERBRUOERT
Packaging and Marking

7.1 8 &
Packaging

72 R I
Marking

JIS B 0651
JIS G 4805
JIS Z 2244
JIS Z 2245
5| A | 8 JIS Z 1501
Applicable Standards: AR A

Xt I E B M 8
Corresponding
International Standards:

ISO 3290-1

B & R 5

Reference Standard: YU 18 15

HHER DA i SO T T, i G2 R L 2 B 2e s
The inspection of the steel ball shall be made according to clause 4, and its results shall
be satisfy clause 2.

ﬁ]ﬁj};k@ H?U“jﬂi\ ZI*’T\\ @U‘\ 73”_ y&w%%&a:;éo

B HEA iz H8IER 3mm  +3um  G10

B2 8505 2 FSER 3.8 +4um G40

The steel ball shall be designated by the name, ball sizes, ball gauge and ball grade.
Example 1: Steel balls for rolling bearings 3 mm +3um GI10

Example 2: Steel balls for rolling bearings 3/8 +4um G40

SERIZ IIEZ DOMIC LS TISCIED L7214 422 2D 5,
The steel balls shall be given anticorrosive treatment by applying oils, fats or others, and
packed in suitable containers.

HEDRMROFIEE FIRT 5o

(1) % H5 (2) M08 (3) 77— (4) 54k (5) it (6) S8 44 NI 2 DOlE 5
(7) B3t 48 H U2 DWg

Each container shall be marked with the following items on its surface:
(1)Name (2)Ball size (3)Ball gauge (4)Ball grade (5) Quantity

(6) Manufacture's name or its abbreviation

(7) Year and month of manufacture or its abbreviation

B DA RF AL AR (GPS) — 2 IR i 2R b 2 — il S X 2 DAL S 0 2 B D ek
Ve e 35 7 0 Wil

Yyl — A SRR — R

T 777 = VA S R — 5 2

BLEREE ORI 12

JIS B 0651—Instruments for the Measurement of Surface Roughness by the Stylus Method
JIS G 4805—High Carbon Chromium Bearing Steels

JIS Z 2244—Method of Vickers hardness Test

JIS Z 2245—Method of Rockwell and Rockwell Superficial Hardness Test

JIS Z1501 appendix A-Method of evaluating deviation from spherical form

Rolling bearings—Bearing parts—Balls for rolling bearings

HRATY il 52 #HI
JIS B 1511—General Code for Rolling Bearings

BRI FEI B BIFEISO03290- 1S HHEHLL TV E T,
olling bearings) that conform to the International Standard ISO3290-1.
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AKS

IR1 #E2RE<F;% Table 1 Recommended size of ball
1®/2 FRMOWIKANRUREAHSHEVICEKSD(FODIEE

FU FUBERE 1524y FUBER Table 2 Form and surface roughness of ball grades,
Ball size Nominal ball Ball size Nominal ball and sorting accuracy

220y HFUBER

Ball size Nominal ball

220) HUBER

Ball size Nominal ball

diameter diameter diameter diameter Hifr Uniti,um
Dw Dw Dw
- " - FRRUREES R4 IOHE
Form and surface roughness Sorting accuracy
e s w N s
0.4 14.2875 31 E?%q:[ﬁl BIRE ﬁﬁ*ﬂaﬂa DW"@E?%‘D*HE%
' : 75 Variation of ball diameter Deviation from Surface roughness Variation of ball lot diameter
\bws spherical form Ra VowL
B s R s Vws el 3 Vou
0.6 6.74688 15.08125 -- 34.925 -
0.08 0.08 0.010 0.13
-- 0.79375 7.14375 16 -- 36.5125 - 0.25 0.25 0.020 0.5
-- 0.8 7.5 16.66875 -- 38.1 - 0.4 0.4 0.025 0.8
-- 1 7.9375 17 -- 39.6875 R 0.5 0.5 0.032 1
-- 1.2 8.33438 18 -- 41.275 - 0.7 0.7 UIEY 14
-- 1.5 8.5 18.25625 -- 42.8625 - 1 L D0 2
1.5 1.5 0.080 B
DR s 73123 N | T [ew ]
- 2.5 2.5 0.100 b)
BEE o ; o EEEE
Cem s s 5 0.150 10
B - Y .
B s »  EEEE
-- 25 9.525 20.6375 -- 50.8
— 1 " 2 I s
-- 3 10.31875 21.43125 -- 57.15
e s 10.5 22 eom | 60 {1%3 MESE Table 3 Hardness
] ' v NENE s
. fiE fay
-- 3.57188 11.1125 23.01875 -- 69.85 B s Hardness
-- 3.96875 11.5 23.8125 -- 70 e
-- 4.5 11.90625 24.60625 -- 80 g
D : 5 DB s
-- B 12.30312 25.4 -- 88.9 61~67
5.15938 125 . som | 90 B
I EE 209870 W% (PO RITHEBHITRL Th .
-- 5.5 12.7 28 95.25 Remarks The values in parentheses indicate converted values for reference.
D s : avs (oI
P s sovs [N o NN

=
o

O

m
BX

- 27 0)%%675{25 W3 E A ISO 32905:@%1/'0/‘50 Remarks Marks of the nominal ball diameter conform to ISO3290.




% *ﬁ ﬁk Various kinds of balls

D 29

.iﬁb‘b@ﬂ]&ﬁﬁ]?yUmeBﬁ Stainless steel balls for rolling bearings

.M ¥ JIS G 4303 (RF7 >V AHi#E) JJIS G 4309 (A7 L AGi#k) DSUS 440C 2L,
MRS MEIBTHZ S I T S,
2. SPIEBXOHERSE WAtz MR (27 28 F) 1L E S,
3. & 59~66 HRC
1. Material SUS 440C from JIS G 4303 (stainless steel bars) or JIS G 4309 (stainless steel wires) is used.
For the chemical composition of material, please see page 37.

2. Dimensions and dimensional accuracy According to steel balls for rolling bearings (pages 27-28)
3. Hardness 59~66 HRC

W fE(E RS2/ L AGER - FERRA LA T2/ L SRR - BERIK

Hardened stainless steel balls Unhardened stainless steel balls

1. # Bl Material

Brass balls

IROHEXS

=l BARJISBLUTEERLS
Classification of Applicable JIS and symbols of kinds

ball materials

WAL 27 > L A5 Bk _ . _ . )
Hardened stainless steel balls ~ JIS G 4303 (A7 YL A§i#%) (Stainless steel bars) - JIS G 4309 (A7 L Z$i#t) (Stainless steel wires)
(RVFUHATR) SUS 420 J1 SUS 420 J2 SUS 431
(Martensitic stainless steel)
ML 27 L AHER

Unhardened stainless steel balls. ~ J1S G 4303 (A7 2L 2§i#%) (Stainless steel bars) « JIS G 4309 (Z7 L A§i##) (Stainless steel wires)
(F—2FFAMR) SUS 304 SUS 316

(Austenitic stainless steel)

PUARER JIS H 3260 (81 K04 4#%) (Copper and copper alloy wires) C 2700W
Brass balls JIS H 3250 ($i }2 U & 44) (Copper and copper alloy rods and bars) C 2700BD

AR 5337, 38 HE T2 M &\, Note: For the chemical composition of material, please see pages 37 and 38.

2. ¢ H»f Ball sizes JEHIEL T oE O 23 EH L F 95 As a general rule, the following ball sizes are manufactured.

IXDHEXD T U

Classification of

- Ball sizes
ball materials

WAL A7 L A5 Bk

Hardened stainless steel balls

1/8(3175mm)~1 1/5 (38.100mm)

JERIL AT L A Bk
Unbiodoned stainlese 1/6(3.175mm) ~2 (50.800mm)
steel balls
E];ras;ﬁba_llf‘k 1/8 (317511’111’1) ~1 (25400mm)

FISRACED, FRe Ao~ 3R L9, Note: Balls of other sizes than the above-mentioned can be manufactured at your request.

3. SFIEHKSEE Dimensional accuracy (hf4 @ JEBIER 7 > L 2 ER) (Object : Unhardened stainless steel balls)

HA Unit: 4m

e . OvhDEROEEZE BIkE
U EEE BROMEE Variation of ba:ITIOt diameter Deviation from spherical form
Range of ball sizes Gauges (8K) (Max) (8X) (Max.)
1/8(3.175mm) ~ 1/2(12700mm) 2 2
+15
9/16(14.288mm) ~ 2(50800mm) 3 3

.ﬂﬁq?ﬂ\'ﬂﬁﬁk Heat resistant steel balls

1. M B AISI M50 (i 250814 ) 2L E3 o MRDRME3THA S SR T S0,
2. PEEBXOSFERSEE  iEAhSZ I MER (27 28 ED) 1ML F 5
3. X M50:61~64HRC

1. Material Please refer to page 37 for the chemical composition of AISI M50 (Heat resisting steel).
2. Dimensions and dimensional accuracy According to steel balls for rolling bearings (pages 27-28)
3. Hardness M50:61~64HRC

.ﬁ?ﬁ%fmﬁk Carbon steel balls

LA BE FEUTIIS G 3507-2 (i I 2 S — S5 28 ) Z ML £90 MR 38HZ TS IR F &,

2. SRk O I HEPH By O RG EE

1. Material Mainly JIS G 3507-2(Carbon steels for cold heading — Part-2 : Wires) is used. For the chemical composition of material, please see page 38.

2. Applicable range of ball grades and dimensional accuracy WA Ui,

F M U DE SR BREOYEE |OvhOEROHEEE BIRE

Ball grades Range of ball sizes Ball gauges Variation of ball lot diameter § Deviation from spherical form

Lkl

(100) 3/8(9.525mm) ~ 1/2(12.700mm) + 5.0 5 2.5
=]

%%0")" /8 (3.175mm)~ 1/2(12.700mm) == 20 10 5

L 1/8(3.175mm) ~ 1/2(12.700mm) +12.5 25 125

WL ) NEBAEIZISOFHUCHEL 5. 2T ML), LEtPAL OO FEHb IR LT,
Note: 1. The values in parentheses are in accordance with ISO grades.
2. Balls of other sizes or grades than the above-mentioned can be manufactured at your request.

3. BRAAIE By O 8 Hardness on spherical surface and crushing load

FE U _ WUE& ﬁEaHardnﬁSRSé%d\) tin) [EHHEIE Crushing load
Ball sizes Nominal ball diameters — BREAIE E— (&/\) (Min.)
(mm) Measured value on spherical surface KN {kgf}
1/8 3.175 56.0 4.901 500}
5/32 3.969 57.0 7.851 800}
3/16 4.762 58.0 10.79 11100}
7/32 5.556 59.0 13.73 11400}
15/64 5.953 15.69 {1600}
1/4 6.350 090 17.65 {1800}
17/64 6.747 19.61 {2000}
9/32 7.144 21.57 {2200}
5/16 7.938 26.48 12700}
11/32 8.731 31.38 13200}
3/8 9.525 60.0 36.28 13700}
13/32 10.319 38.25 {3900}
7/16 11.112 41.19 {4200}
15/32 11.906 45.11 14600}
1/2 12.700 49.03 {5000/

kgt HSIHAL (N) ORI ZIE T Nk 2 G=9.80665m /s & 1]

Note: Gravity acceleration G =9.80665ms? is used for the conversion from kgf to SI unit (N).
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WSSV IRBR (D74 ETZIVvIR)
1. €53y 7 ADOMH

ORIV R TIVvI A
¢ AL (SisNy) « -+ - BB IR AN S BT R YE D K i B4 2 — 7 PR TV 5,

ORRILWREIFIv I A
® TN3IF (Al2O3) « =+« < HHE . B BRI ICBER TV A,
® INAZT (ZrO02) « - * B Ml AT BALFI R VDT R BREF AR

B Ceramics balls (Fine ceramics)

1. Kinds of ceramics
(ONon-oxide ceramics

® Silicon nitride(SisN4) : the coefficient of thermal expansion is relatively small, the thermal shock resistance is large,
and the heat resistance and creep resistance is superior.

(O Oxide ceramics
® Alumina(A1203) : The strength at room temperature, the corrosion resistance, and the electrical insulation are superior.

® Zirconia(ZrQz2) : The melting point is high, the chemical stability is good and the thermal conductivity is low.

2. MR ESAEAOTER] (3% i)  Mechanical Property by material (Reference value)

7eE
Material (LSRR (SisN4) 7IL=F (Al203) J)ba=7 (Zr02)
Silicon nitride Alumina Zirconia
# K (kg/m?) 3.2~3.3 x 10° 3.83~3.93 x 10° 5.95 x 10°BL L
Density 5.95 x10° or more
Mos  HV 1,400 ~ 1,800 — 1,100 B k-
Hardness 1,100 or more
Y7 % GPa 298 ~ 325 — -

Young's modulus

mm&ﬁﬁﬁxm/; 2.6 ~ 3.3

Coefficient of thermal expansion

3. ~JIEKEE Dimensional accuracy Hifi7 Unit: 44m

F MW EERE BIXE REHES OvhDEROHEEZE

Variation of ball lot diameter

Ball diameter variation Deviation from spherical form Surface roughness -
(&X) (Max.)

Ball grades -E
(]RK) (Max.) (]’K) (Max.) Ra (&X) (Max.)

G3 0.08 0.08 0.010 0.13
G5 0.13 0.13 0.014 0.25
G10 0.25 0.25 0.020 0.5
G16 0.4 0.4 0.025 0.8
G20 0.5 0.5 0.032 1
G24 0.6 0.6 0.040 1.2
G238 0.7 0.7 0.050 1.4
G40 1 1 0.060 2
G60 1.5 1.5 0.080 5

i JIS B1563 (#EAS) il 52- AL FEER) B TTSO 3290-2 (HEASY =2 -£ 73 27 BR) [ HEHL
Remark According to JIS B1563 (Rolling bearings-Silicon nitride balls) and ISO 3290-2 (Rolling bearings-Ceramic balls)

4. %%Wﬂ‘?ii Manufacturing size range 08mm~1-29/ 32 (484mm)
R REL L T T A MO IEIC OV THRIEHL X7
TN R RBEFEORHIERD 5 VIR =NV RVHR = OEEL THRIERLE T,

The above sizes are our standard ones, but balls of other sizes can be manufactured.
We also manufacture balls with a special form each such as grooved balls and perforated balls, or balls for ball-point pens.

.T’]’D\/BK Nylon balls
LA B RU73rklk(F4or66) 2 LTS,
2. JIEBION R E

1.Material Polyamide resin (Nylon 66) is used.
2.Dimensions and dimensional accuracy AT Unit: M

o Oy OEROEEZ B
15 ) BROEE Variation of ball lot diameter Deviationsfrom spherical form
Ball sizes Ball gauges (8]&X) (Max.) (8&K) (Max.)
#E?E.‘.!f& Precision *ﬁ?ﬁﬁ& Precision *E?ﬁﬂ‘& Precision
1/8(3.175mm) ~1/4 (6.350mm ) 7 10 ) 5
9/32(7.144mm) ~5/8 (15.875mm ) +20 +50 10 15 5 7
3/4(19.050mm) ~1(25.400m) 15 20 7 10
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— & 1 " List of AKS packing units (1)

B EE

Weight per unit
(kg/1,000f1@)

0.0001098
0.0002604
0.0005086
0.0008788
0.001395
0.002035
0.002083
0.004068
0.006866
0.007030
0.01373
0.01628
0.03179
0.03255
0.05493
0.06357
0.08722
0.1098
0.1302
0.1744
0.2543
0.2604
0.3706
0.4395
0.5086
0.6979
0.8583
0.8788
1.042
1.250
1.483
2.035
2.083
2.708
3.5616
4.068
4.469
5.5682
6.867
7.576
8.333
9.996

FUBE &R
Nominal ball diameter
(mm)

0.3000
0.4000
0.5000
0.6000
0.7000
0.7938
0.8000
1.0000
1.1906
1.2000
1.5000
1.5875
1.9844
2.0000
2.3812
2.5000
2.7781
3.0000
3.1750
3.5000
3.9688
4.0000
4.5000
4.7625
5.0000
5.5562
5.9531
6.0000
6.3500
6.7469
7.1438
7.9375
8.0000
8.7312
9.5250
10.0000
10.31838
11.1125
11.9062
12.3031
12.7000
13.4938

W

o

Ball size

1/32

3/64

1/16

5/64

3/32

7/64

1/8

5/32

3/16

7/32
15/64

1/4
17/64
9/32
5/16

11/32
3/8

13/32
7/16
15/32
31/64
1/2
17/32

0.3mn
0.4mn
0.5mm
0.6mm
0.7mn

0.8mm
1.0mn

1.2mm

1.5mn

2.0mn

2.5m

3.0mn

3.5m

4.0mm

4.5m

5.0mm

6.0mn

8.0mm

10.0mn

ERDDEHEZ FER

Steel balls for rolling bearings j| Steel balls for rolling bearirgs

(SuJ 2)

AL | FUR-EAR

Quantity in a carton Quantity in a corrugated

(1)

cardboard box

ERDDEHEZ FER

(SUS 440 C)

Quantity in a carton| Quantity in a corrugded

(1@)

cardboard box

pices | (B | e | B,
(1)50000x10 (1)50000x10
50000x10 50000x10
50000x10 50000x10
50000x10 50000x10
30000x10 30000x10
20000x10 20000x10
20000x10 20000x10
20000 7 20000% 7
(2)20000x 4 (2)20000x 4
20000% 4 20000% 4
(3)20000%10 (3)20000x10
20000x10 20000x10
(4)20000% 4 (4)20000% 4
20000% 4 20000% 4
30000 300000 30000 300000
30000 300000 30000 300000
20000 200000 20000 200000
40000 200000 20000 200000
30000 150000 15000 150000
24000 120000 12000 120000
16000 80000 8000 80000
16000 80000 8000 80000
10000 50000 5000 50000
10000 50000 5000 50000
8000 40000 8000 40000
6000 30000 6000 30000
5000 25000 5000 25000
5000 25000 5000 25000
4000 20000 4000 20000
3500 17500 3500 17500
3000 15000 3000 15000
2000 10000 2000 10000
2000 10000 2000 10000
1600 8000 1600 8000
1200 6000 1200 6000
1000 5000 1000 5000
1000 5000 1000 5000
800 4000 800 4000
600 3000 600 3000
500 2500 500 2500
500 2500 500 2500
400 2000 400 2000

(1) 0.3mm~1.0mmiFHAD T/MEIZINAL , 0.3mm~0.8mmid/ME 1046, LommId/ME7THIZ AL TWEd o (2) 3/64, L2mmIBIHAD THARIZINA L PR AHIDIUEL T

F o (3) Lbmm, 1/1613R) ZF L 48 AD T/MEIINA L ME LA Z MU L T Ed o (4) 5/64, 2.0mmidR) TFL AR AN THAHIIEEL AR 2 MU INA L CuEd,

- 33 * TR AT D E D BIFUK 532 RLTOET .

Carbon steel balls

30000

16000

10000

6000

4000

3000
2000

1600
1200

1000

800

600

500

@ Note: (1) Balls of sizes 0.3mm to 1.0mm are contained in bottles in small boxes; balls of sizes 0.3mm to 0.8mm are contained in 10 small boxes and balls of size 1.0mm are
contained in 7 small boxes. (2)Balls of size 3/64 and 1.2mm are contained in bottles in 4 inner boxes in a carton. (3)Balls of size 1.5mm and 1 /16 are contained in polyethylene

H|EEAL | FUR-VENE | AL | FUR-IEAR

Quantity in a carton Quantity in a corrugated

cardboard box

(18

Pieces

150000

80000

50000

30000

20000

15000
10000

8000
6000

5000

4000

3000

2500

FEE(ER T/ L AHHER

Unhardened stainless steel balls

(SUS 304, 7sUs 316)

KA | IUR-IVEAR

Quantity in a carton Quantity in a corrugated
cardboard box

(18

Pieces

B i K
Brass balls

AL | SUR-EAR

Quantity in a carton Quantity in a corrugated

cardboard box

(18)

Pieces

8000 80000

20000 200000
15000 150000 15000 150000
8000 80000 8000 80000

8000 80000
5000 50000 5000 50000
3000 30000 3000 30000
2000 20000 2000 20000
608 6030 608 6080
392 3920 392 3920
300 1500 300 1500
216 1080 216 1080

FAOVIR

Nylon balls

HMAEAL | FUR-—IEAR

Quantity in a carton Quantity in a corrugated

15000

8000

5000

3000

4000

2000

1200

500

cardboard box

(&)

Pieces

150000

80000

50000

30000

20000

10000

6000

2500

bags in 10 small boxes in a carton. (4) Balls of size 5/64 and 2.0mm are contained in polyethylene bags in 4 inner boxes in a carton.
* Each red horizontal line shows the division for ball size at which the type of carton changes.

I (6}

1/32

3/64

1/16

5/64

3/32

7/64

1/8

5/32

3/16

7/32
15/64

1/4
17/64
9/32
5/16

11/32
3/8

13/32
7/16
15/32
31/64
1/2
17/32

Ball size

0.5m
0.6m
0.7mm

0.8mm
1.0mm

1.2mm

1.5mm

2.0mn

2.5m

3.0mn

3.5m

4.0mm

4.5m

5.0mn

6.0mn

8.0mn

10.0mm

3 ;G
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— & 2 / List of AKS packing units (2)

B EE=E
Weight per unit

(ke/1,0001&)

11.87
13.73
13.96
16.28
18.84
21.66
24.75
28.13
31.79
32.55
35.77
40.05
44.66
49.62
54.93
60.61
63.57
66.67
79.96
94.92
111.6
130.2
150.7
173.3
198.0
225.0
286.1
357.3
439.5
53353
759.4
1041.7
1386.5
1800.1
2288.6
2858.4
4266.9

FUE R
Nominal ball diameter
(mm)

14.2875
15.0000
15.0812
15.8750
16.6688
17.4625
18.2562
19.0500
19.8438
20.0000
20.6375
21.4312
22.2250
23.0188
23.8125
24.6062
25.0000
25.4000
26.9875
28.5750
30.1625
31.7500
33.3375
34.9250
36.5125
38.1000
41.2750
44.4500
47.6250
50.8000
57.1500
63.5000
69.8500
76.2000
82.5500
88.9000
101.6000

TR AR DO EDLIFK 532 RL T ET .

Note:Each red horizontal line shows the division for ball size at which the type of carton changes.

p—

A W W WML NV MOV

I

o

Ball size

9/16

19/32
5/8

21/32
11/16
23/32
3/4

25/32

13/16
27/32
7/8

29/32
15/16
31/32

1716
1/8
3/16
1/4
5/16
3/8
7/16
172
5/8
3/4
7/8

1/4
172
3/4

1/4
172

15.0mn

20.0mn

25.0mn

ERNYDERSZ FIEER

Steel balls for rolling bearings Jj Steel balls for rolling bearings

ALY | IUR-IVEAR

Quantity in a carton Quantity in a corrugated

(1&)

(SuJ 2)

cardboard box

ERNYDENSZ FEK

(SUS 440 C)

ALy | IUR-IEAE

Quantity in a carton Quantity in a corrugated

(1@)

cardboard box

Pieces P(iﬁlg . Pieces P(ing -
350 1750 350 1750
300 1500 300 1500
300 1500 300 1500
250 1250 250 1250
220 1100 220 1100
200 1000 200 1000
170 850 170 850
150 750 150 750
150 750 150 750
130 650 130 650
130 650 130 650
120 600 120 600
100 500 100 500
90 450 90 450
70 350 70 350
65 325 65 325
60 300 60 300
60 300 60 300
50 250 50 250
45 %205 45 225
40 200 40 200
40 160 40 160
30 120 30 120
30 120 30 120
28 112 28 112
12 60 12 60
11 55 11 6]
8 40 8 40

8 40 8 40

6 30 6 30

6 — 6 —

4 — 4 —

3 — 3 —

2 — 2 —

1 — 1 —

1 — 1 —

1 — 1 —

Carbon steel balls

MAEAL | FUR-IVEAR

Quantity in a carton Quantity in a corrugated

(1@)

Pieces

250

150

100

60

cardboard box

(1&)

Pieces

1250

750

500

300

FEE(E R T/ L A SHER
Unhardened stainless steel balls
(SUS 304,/sSUS 316)

ALY | IVR-IVEAR

Quantity in a carton Quantity in a corrugated

(1)

cardboard box

B & X

Brass balls

AL | FUR-IEAE

Quantity in a carton Quantity in a corrugated

(1)

cardboard box

Pieces P(iE 3 5 Pieces P(iiE 3 5
225 900 225 900
112 448 112 448
96 384 96 384
45 180 45 180
15 120 15 120
15 105
15 90
15 60
12 60
8 40
8 40
6 30

Fa0OVER

Nylon balls

MAIEALL | FUR-IVEAE

Quantity in a carton Quantity in a corrugated
cardboard box

(1&) (@)

Pieces

250

150

100

60

Pieces

1250

750

500

300

p—

A W W W MM MO MO D

122

o

Ball size

9/16

19/32
5/8
21/32
11/16
23/32
3/4
25/32

13/16
27/32

7/8
29/32
15/16
31/32

1/16
1/8
3/16
1/4
5/16
3/8
7/16
1/2
5/8
3/4
7/8

1/4
1/2
3/4

174
1/2

15.0mm

20.0mn

25.0mn
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Ref. 1 Ref. 1 Table of chemical composition of material

® JIS G 4805 SikFEI0OLENSZHHHM
JIS G 4805 High carbon chromium bearing steels

BEIS B 9 % Chemical composition %

SUJ 2 095~1.10 0.15~035 050 U,T 0.025 Lﬂ“ 0025 DT  1.30~160 0.08 uT 0.25 uT 0.25 LT

or ess or ess or less or ess or ess or less

SUJ 3 095~1.10 040~070 090~115 0025 L. F 0025 BLF 090~120 0.08 BLF 025 DLF 0.25 BLF
or less or less or less or less or less

SUJ 4 095~110 015~035 050 LT 0025 BUF 0025 LT 1.30~160 010~025 025 LLF 0.25 DT
or less or less or less or less or less

SUJ 5 095~110 040~0.70 090~1.15 0.025 uT 0025 BLF 090~120 0.10~025 025 DF 025 BT
or less or less or less or less

fa) MM OCUIZ0.20%0L FE$ 5, Notes. a) Cu content of wire material shall be 0.20% or less.
Mi# (1) B4 BEZRCSUTRZ LTV E T, Remarks SUJ2 is mainly used for making our products.

@ JIS G 4303 ARFVUAfi#E - JIS G 4309 A5 AR
JIS G 4303 Stainless steel bars-JIS G 4309 Stainless steel wires

EEDRS K 9 % Chemical composition %

o7 LT VY AR Martensitic stainless steel

SUS 420 J1  0.16~0.25 1.00 MT 1.00 DL 0.040 AT 0030 BLF (1) 12.00~14.00 —
T less or less or less or less

SUS 420 J2  0.26~0.40 1.00 LLIF 1.00 DL 0.040 LT 0030 BLF (1) 12.00~14.00 —
or less or less or less or less

SUS 440 C | 095~120 100 BALF 100 BLF 0040 BLF 0030 LLF (1) 16.00~18.00 (2)
or less or less or less or less

SUS 431 020 LT 1.00 DIF 1.00 DIF 0040 ZLF 0030 BLF 1.25~2.50 15.00~17.00 —
or less or less or less or less or less

04 —RAFFAMFR Austenitic stainless steel
SUS 304 0.08 U\T 1.00 U\T 200 LT 0045 LLF 0030 LT 8.00~10.50 18.00~20.00 —

or less or less or less or less or less

SUS 316 0.08 MT 1.00 MT 200 VLT 0045 LDIF 0030 DIF 10.00~14.00 16.00~18.00 2.00~3.00
or less or less or less or less or less

fii# (1) Nil20.60% L T2 &AL Thiv, Remarks (1)0.60% or less Ni may be contained.

(2) MolF0.75% L F & &AL Thiw,
MAT YV AFIREE AT VL AR BER L T,

(2)0.75% or less Mo may be contained
% The chemical composition of stainless steel bars and of stainless steel wires are the same.

@ AISI M 50 fitEhifiE+4

AISI M 50 Heat resistant steel (B %) Unit : %
| s [ m [ e[ s | o[ oo | N |wm | v ]oco|w

0.80 0.25 0.15 0.015 0.008 4.00 0.10 0.15 4.00 0.90 0.25 0.25
~0.85 U ~0.35 U U ~4.25 U UF ~4.50 ~1.10 UF U

or less or less or less or less or less or less or less

fi#  LRRo b (HiA7:%) 1 AMS6491FIZ &%, Remarks Chemical composition (unit:%) of above table is based on AMS6491F.

@ JIS G 3507-2 sREESHRRM—E280 | #7

JIS G 3507-2 Carbon steels for cold heading -- Part-2: Wires

(o)
SWCH 8R 0.10 LLF 0.60 .UT 0.040 LIF 0.040 LLIF
or less less or less or less
SWCH 10R 0.08~0.13 — 0.30~0.60 0040 LT 0040 LDIF —
or less or less
SWCH 12R 0.10~0.15 — 0.30~0.60 0040 LT 0.040 LLIF —
or less or less
SWCH 10A 0.08~0.13 010 LT 0.30~0.60 0.030 LLF 0.035 LT 0.022L I
or less or less or less or more
SWCH 12A 0.10~0.15 0.10 U{F 0.30~0.60 0.030 U{F 0.035 JJlF 0.022L |
or less or less or less or more
SWCH 15A 0.13~0.18 0.10 LT 0.30~0.60 0.030 LLF 0.035 LN 0.02 |
or less or less or less or more

i (1) FEERL 51 KRR ORIZY AR AZT7VIFVR#ER T,
(2) WAL B FICSWCH 10REFEHL TuEd,

Remarks (1) The last letter “R” in the symbols of types, indicates comparable
characteristics to rimmed steel ; “A” indicates aluminum-killed steel.
(2) SWCH 10R is mainly used for making our products.

@ JIS H 3260 fiNUMISEIR

JIS H 3260 Copper and copper alloy wires

% Chemical composition %

- -“--““-
Symbol of type

C2700W 63.0~67.0 002 LITF 002 LT A 002 BLIF 002 LIF 002 LIF

or less or less Remainder or less or less or less

TEa) P TR MEEBIE T 20 RS2 LU RSB L. Notes a) Other elements other than one with the value of chemical composition in table
BB FRBIIZZoDAN OS5 L i #HdbaEhs, above are defined as the remainder and those are not analyzed.
The remainder also includes elements except Zn that aren't analyzed.

@ JIS H 3250 fiNUfISEE

JIS H 3250 Copper and copper alloy rods and bars

X 9 % Chemical composition %

EHEDES

Symbol of type

C2700BD 63.0~67.0 0.05 BL'F 0.05 BL'F ¥ &R

or less or less Remainder




8E2 INEES EFEES DMIER HRo) 8E4 «(4UF (in) DFEHSZUX—KIL (mm) NDIREXR

Ref. 2 Table of conversion of hardness on spherical surface to hardness on flat Ref. 4  Table of conversions from inch (in) to millimeter (mm)

Measured value on spherical surface 445 3% (Conversion factor) © 1 in=25.4mm
SE— e N R R R R R U
e SR EE

0.7938 7.1438 13.4938 19.8438
58.8 559 544 535 529 525 522 518 515 513 511 507 505 504 1.1906 75406 13.8906 20.2406
59.6 56.8 553 545 539 535 532 527 524 522 521 517 515 514 1.5875 7.9375 14.2875 20.6375
60.5 57.6 56.2 554 548 544 541 537 534 532 531 527 525 524 1.9844 8.3344 14.6844 21.0344
61.3 585 57.2 563 558 554 551 547 544 542 540 537 535 53.3 2.3812 8.7312 15.0812 21.4312
62.2 594 581 57.3 567 56.3 56.0 556 554 552 55.0 54.7 545 54.3 2.7781 9.1281 15.4781 21.8281

WO 630 603 590 582 577 573 57.0 56.6 563 561 56.0 557 555 55.3 3.175 9.525 15.875 22.225

ST 639 612 599 59.1 586 582 580 57.6 573 57.1 57.0 56.7 565 56.3 35719 9.9219 16.2719 22,6219

Y 647 621 609 60.1 596 592 589 585 583 581 580 57.6 57.5 57.3 3.9688 10.3188 16.6638 23.0188

65.6 63.0 618 61.0 605 602 599 595 593 591 589 58.6 585 583 4.3656 10.7156 17.0656 23.4156

66.4 639 627 620 615 61.1 609 605 602 60.1 599 59.6 595 59.3 4.7625 11.1125 17.4625 23.8125

67.3 648 636 629 624 621 61.8 615 61.2 610 609 60.6 605 60.3 5.1594 11.5094 17.8594 24.2094

68.1 657 64.6 638 634 63.0 628 624 622 620 619 616 614 613 5.5562 11.9062 LB BT 246062

69.0 66.6 655 648 643 640 637 634 632 630 629 626 624 623 el LZH0BL D AUIEL

69.8 67.6 664 657 653 650 647 644 641 640 639 63.6 634 633 635 121 19.05 254

707 685 67.3 667 662 659 657 653 651 650 64.8 64.6 644 64.3

| 650 |

101.6 127.0 152.4 177.8 203.2 228.6

XM 716 694 683 676 672 669 666 663 661 659 658 655 654 653
i oon | o | me | o | e | @o | oe | e | | oo | @o | as | ol | o e - ¢ s s s s
733 712 701 695 69.1 688 68.6 683 680 67.9 67.8 67.5 67.4 67.3 “ 25.4 50.8 76.2

ERI O L ROHIERIZ LT T ST,

A measured value on spherical surface is corrected by the following formula.

, Ho : i (HRC) Ho : Hardness (HRC)
_ _ (1-H/160) H iz e L7z (HRC) H  : Hardness measured directly on the spherical surface (HRC)
HO_H+AH’ AH_59 Dw AH : EOHIEE (HRC) AH : Corrected amount of hardness (HRC)
Dw : O£ (mm) Dw : Nominal ball diameter (mm)

£E3 WImER

Ref. 3 Table of hardness conversion

Rockwell. C—Rockwell.B— Shore — Vickers

o , 100 , 2 3 .~ 40 50 = 60 . 68
HRC r 1 |
41 50 60 70 80 90 95 100 105 110
HRB | L L L a1l Dl dt——t— M | 97
20 25 30 35 40 45 50 |55 60 65| 70 75 80 85 9095
HS 1 1 1 1 1 1 1 1 1 1 1 ! ! ! ! 1940
Ly 8. 100 150 20 |250, 300 350 400 450 500/ 600 700 809 900

(FMRDEEHE IFHEDHLSNFE T Ao ) (The range encircled by a red line is not in common use.)




ﬁﬁ fjk 0) HY *& |2 J: O) :‘ ‘E‘E i%: Handling steel balls

[SERIZTERTHI FEL 72D 23 572D L THF AWM D e b H T A5, B EISh BEROBENT W H (DO BRI LV R BEAR L) 2 A2 L TR TTH 2
TENTVET DT AR EMHIH TIZ70r B DOF AWM ELTBLET . 7> TH DI T RROFIITHEZ B LET

FROHUE AL O FALE T _ N
To make the best use of the excellent quality of steel balls (smooth surface, precision close to

Very hard steel balls are apt to be considered not easily damaged if they are dropped or an ideal sphere, compressive strength), attention should be paid to the following:
rubbed. However, if they are handled carelessly, their surface will be easily damaged and

transformed with size of submicron, because they are processed with extreme precision.

Hence, it is necessary to handle them with the utmost care.

ZBRE(CDULT Forinquiry

(S NENTTE ANl ENRY AV F VALY R - =P MNPy B 1) N
DRBPAT NSO TN ZFIHL LT ET o BERD ORI RICLZE G AKS 12
CREBBCHL LR

When you inquire of us about our ball products through telephone, documents and
drawings, our staff will immediately visit you and explain the materials, applications,
accuracy and other technical details courteously.

We would very much appreciate it if you would order ball products from AKS and keep
the AKS trademark in your mind.




