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O Fracture and fatigue in these components and
structure cause huge financial loses and often loss of
human life. Indeed, a recent assessment by the
European Commission put the economic cost of
fracture on society at some $200 billion per year,
some 40 of the GNP; a similar survey in U.S., by the
then National Bureau of Standards in 1982, arrived at
a figure of $119 billion. Since fatigue fracture
accounts for over 800 of all these service failures, |
personally regard the problem as“ Fracture and
fatigue are the most expensive disease of our
times” .0
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Rolling Life Properties of Aqua-Bearing™

L v ¢

00 00*000 00* =0 ag

by T. Yamamotoll H. Ito

oo oo

Bearings often operate under various corrosive conditions in equipment for semiconductor

manufacturing, food processing, chemical plants, and other applications. Under such conditions, the

performance and corrosion resistance of conventional bearings, such as those made of plastic or

stainless steel, have not been sufficient enough to satisfy market requirements. NSK, however, has

met the demands of the marketplace with its newly developed Aqua-Bearing. NSK's Aqua-Bearing is a

newly developed special fluorine plastic rolling bearing for highly corrosive environments. This product

exhibits excellent life properties and proves highly resistant to corrosion at the same levels expected

of ceramic bearings. Rolling life of the new Aqua-Bearing is 2.5 to 6 times longer than that of

conventional polyethylene and AlISI440C bearings in water, water spray and dry environments. In

addition, this newly developed Aqua-Bearing has a higher load capacity than that of polyethylene

bearings.
1. 0000
2. 0000OooOdg
3. 000oooooooo
31 000
1. 0000

cooboooobooooboooooooOooooa
gobooooooooobooooboooooooo
goboobooooboooobooooooooooono
gobooooooooobooooboooooooo
gobooooooooobooooboooooooo
gobooooooooobooooboooooooo
gobooooooooobooooboooooooo
gobooooooooobooooboooooooo
gobooooooooobooooboooooooo
gobooooooooobooooboooooooo
gobooooooooobooooboooooooo

gbooboobooooooooooao

NSK Techwical Journal No. 675 (2003)

32 0000
33 0000
34 J000000OO00ODOO

4. 0000

0000000000000000000000

O0D0ONSKODOOODDODOOOODOOOOOO
0D00000000000000000000000
0D00000000000000000000000
Doooooooon '™

00000000000000000000000
000000000000 0OPEODOODOODOO
DO0O0AISI440C0000000000000000
00

2. 0000000

goooooooooooboocoo1bboooodg
cooooooboobobooooooobooooo
coboooooobooboooooobooooooogoon
coooooooboocoobooooboboooboooo
coooooobooooboooooooo



NSK

fEROH>F@MIEL D WA ZE
LE RIS o REIEERA.

Sy ORRIE. FHAS AR
ZFA.

BmEEd > Rl EEA.

01 OOOOOOOOOOOOOODOOO

Fig. 1 Cutaway of an NSK Aqua-Bearing
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Insulated Bearings for Railway Traction Motors

by T. Yamadall T. Uchiyama

There has been a growing demand since 1990 for railway rolling stock that uses maintenance-free
traction motor bearings with AC motors. However, electric pitting (craters) of the bearing has been a
major hindrance in making further developments of maintenance-free traction motor bearings. To
prevent electric pitting, NSK has developed insulated bearings that are coated with ceramic or
polyphenylene sulfide (PPS) materials. By preventing electric pitting, both types of insulated bearings
have proven to significantly enhance service life of AC traction motor bearings.
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Development of NSK's High Performance

Surface Modified Ball DS Ball

by H. Kokubul K. Yamamural S. Tanakald M. Ohori

NSK has developed a high performance steel ball for use in miniature ball bearings called "DS ball".

The surface of the DS ball is modified by heat treatment to produce a tenacious layer of nitride. The

layer of nitride has properties similar to a ceramic, consequently the surface of the DS ball has a high

resistance to wear and fretting and emits less noise during operation. Unlike a ceramic ball however,

the DS ball has high impact strength due to the steel core.
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Table 1 Property required for HDD spindle motor bearing
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Fig. Details of DS ball technology
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Table 2 Physical coefficient property of various balls
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Table 3 Property assessment results
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New Standard Series of High Load Capacity Angular Contact Ball Bearings
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New Generation of NSK Linear Guides [ Miniature PU Series

NSKOOOOODOOODOOOOooOPUODOODODODO
gobooooooooooooboooooogoo
gobooooooooooooboooooogoo
gobooooooooooooboooooogoo
gobodooboooobooooood

ooopPuOOODOOOOODOOOOODLUODOO
gobooooooooooooboooooogoo
ooooooooooowwooooooooooo
gobooooooooboooobooooooogon
oo

ooopPUOOOO0O0O0O0O0O0O0O0O0O

1. 0000

gimoobooboobooboobooooan
oooooooooooboooobooooonon

02000000000000000000C0O0O00O0
ooooooooooozo0000000000
ooooo

0300000000000 0O000000000

gobooooooooooooogooogoo
goooo
g400ooooobooobooooooogooogn
goooooooooooooogooogoo
gobooooooooood
gsoooooooooooooogooogonogan
goboooodoooooogoooooogooo
gobooooooooooooobo
Oe0000O00C0COO0OO0OO0OOOOOOOOOOO0OO
od
g7oooooooboooooooooboooogon
goboooooooooooobooooooo
goboooooon
080000 O0000ONSKKI®ooooooooooo
gobodooboooobooooooo

2. 00000000

OOO00OO0O0oO0oO0ooP40OOOPOOOPEODODO
PNO40O0OOOCOOOOOOOOOOOOOOoOon1d

001 0DO0oooopPUuOOOoOooQg
Photo 1 Miniature PU series

NSK Techwical Journal No. 675 (2003)



NSK

oooozozoooooOoO00000
goboooooooolgooo

4. 0000

coobobooooooooobocobooooooon

. Lub0oooooooonDn

goboooooooooocoooboooooboboooon

PUODODODOLUOODODODOLUOITRO LUT2TRO goboooooooooooooboboooboooooo
LUALD OO 0000 ooooooooooogon gobooooooobooooooooooooon

ooooooooooooon

01 OOOoog
Table 1 Standard dimensions

gobooocoooocooooo

Mro Mro
/_\ /_\
L
w L
By B || 4-Mx L Ji J
TL 9—2 LRI LRI
MVOC H K N N — 1= =) = .
o [T
E 5| 9d
Wol wy F
G nx F OGO
Lo
PUO9TR and PU12TR
Meo Meo
— T~ ———
OnNO L
w Ls
Bi |, B | |4-Mx 4 Ju | J
Jf \ \ oD 7| N
T [l - H‘H H‘
M H|K ¥ Re = =
< R0 W el H
B od
E || )
W, W F
G nx F 0 GO
Lo
PU15AL
ooooo ooooooo
oo oo 0 oo oooooo oooooooo
H | E | W, | W | L B J MxOOOx ¢ By | Ly | 4 K T (000 T | N
PUO9TR | 10 | 22 | 55 | 20 | 30 | 15 | 10 M3x 0.5x 3 25 (196| 48 | 78 | 26 | O 0
PU12TR | 13 | 3 | 75 | 27 | 35 | 20 | 15 M3x 0.5x 3.5 35 (204127 |10 |34 | O 0
PUIBAL | 16 | 4 | 85 | 32 | 43 | 25 | 20 M3x 0.5x 5 35 (26231 | 12 | 44| ¢3 | 3.2 [13.30
000 mm
ooooo oooooo oooo oo
0000 | 0000 (000 |0DoOoooag G 0gooo |ooo | ooo | 0000000 NOmd 0oooo| ooo
Wi Hy F dx Dx h By PDOO00| Lopax | @NO| CEONOl Mpo | Mpo | Myo Dy 0 gl [g100mmd
9 5.5 20 3.5x 6x 4.5 4.5 7.5 600 | 1180 | 1770 9 5 5 1587 | 16.4 35
12 7.5 25 3.5x 6% 4.5 6 10 800 | 2160 | 2450 22 12 12 2.381 | 32.2 65
15 9.5 40 3.5x 6x 4.5 7.5 15 1000 | 4300 | 4500 42 22 22 3.175 | 58.9 105

NSK Techwical Journal No. 675 (2003)

33



NSK

olo

0|0 000000000 HMCIB020 OO O
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Fig. 2 Cross-section view A-A
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Fig. 4 Method for measurement of resonance frequency
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