MOTION & CONTROL

Bearings for NSK

Railway Rolling Stock

Bearings for modern railway systems must offer excellent
durability and high-speed capability with minimal maintenance
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Celebrating a World on the Move
NSK Motion and Control Solutions Span the Globe

NSK was established in 1916. Over its long history, NSK has
developed various types of bearings and supplied them to
customers all over the world, contributing greatly along the
way to the advancement of industries and machinery. At
present, NSK is the largest bearing manufacturer in Japan and
the second largest in the world. From early on, NSK has
utilized its expertise accumulated through bearing engineering
and production to expand into automotive components,
precision machinery and electronic components. Along with
product diversification, NSK has expanded its production
capacity to include 17 plants in Japan and a global sales and
manufacturing network. Starting with an American sales and
distribution base established in 1962 in Ann Arbor, Michigan,
the company has expanded its sales network to cover 25
countries in North and South America, Europe, Asia, Oceania
and Africa. In 1972, NSK established a production foothold in
a suburb of Sdo Paulo, Brazil. Today, NSK has 30
manufacturing plants operating in the United States, Europe
and Asian countries other than Japan. In 1988, NSK set up the
American Technical Center (ATC) in Ann Arbor, Michigan, and,
in 1990, the European Technology Center (ETC) in England.
These facilities have allowed NSK to provide quicker and
better engineering services to customers in North and South
America and Europe.
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bearings. Particularly noteworthy is the fact that NSK
bearings have been used in all Shinkansen trains since the
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Introduction to Axle Bearings for Railway Rolling Stock

Characteristics of Axle Bearings

Rolling stock axle bearings are subject to radial impact
loads caused by rail joints, switches and sometimes wheel
flats, as well as to the static and dynamic radial loads of
vehicle weight. They are also liable to receive axial loads
generated by lateral movement as trains run on curved
rails or in a snaking motion. All of these loads together
form complex combinations that act on axle bearings.
Axle bearings must therefore be designed on the basis of
not only dimensional requirements of the axle journal and
bearing box geometry, but also these complex load
conditions. Additionally, as axle bearings play a critical
role in the safety of railroad operation, they are periodically
disassembled for inspection. For this reason, simple and
dependable procedures for disassembly, inspection and
re-assembly are important design factors as well. Utilizing
its vast know-how and experience, NSK has designed,
manufactured and supplied a wide variety of axle bearings.

Globally, while plane bearings are still widely used, rolling
bearings are increasingly being selected to replace them.
All types of radial roller bearings, including tapered roller
bearings, spherical roller bearings and cylindrical roller
bearings, have been used in rolling stock axles based on
the particular merits of each type.

To improve operating efficiency, bearings must offer
longer inspection intervals, simplified maintenance
procedures and increased integration of bearing
components and adjacent parts. To meet these needs,
unitized bearings with advanced sealing devices have
been introduced and are now widely used in modern
rolling stock.
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Types of Axle Bearings and Their Applications

Axle bearings currently in use are classified into the
following six types based both on bearing type and
sealing device:

1. RCT Bearings (Sealed-Clean Rotating End Cap Tapered
Roller Bearings)

2. RCC Bearings (Sealed-Clean Rotating End Cap Cylindrical
Roller Bearings)

. Spherical roller bearings

. Cylindrical roller bearings combined with ball bearings

. Cylindrical roller bearings with ribs

. Tapered roller bearings
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To ensure sufficient load-carrying capacity, all of these
types are usually manufactured in double-row
configurations.




Axle Bearings for Railway Rolling Stock

RCT Bearings (Sealed-Clean Rotating End Cap Tapered Roller Bearings)
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Indian National Railways,
AC Electric Locomotive, Series WAG6B
Bearing Number: J-386D1 (AAR Class G)
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Preventing grease deterioration and leakage, as well as
the intrusion of water and other foreign matter into the
grease, are vital for eliminating bearing trouble and
lengthening maintenance intervals. Clearly, bearing seals
offer the best way of achieving these objectives.

RCT bearings are highly integrated with surrounding
components and incorporate advanced sealing mechanisms.
They offer outstanding performance, durability and ease of
handling. The NSK RCT inch series was approved by the
Association of American Railroads (AAR) for use on freight
car axles and has been widely used in markets all over the
world. In Japan, RCT bearings have long been used as
container car axle bearings, earning a reputation among
users for their excellent performance and durability.
Recently, RCT bearings are being used in a broader range
of applications including Shinkansen trains and new
models of conventional electric and diesel trains.

The following outlines the features and usage of current

RCT bearings:

1. Generally, RCT bearings consist of an end cap, cap
screws, a locking plate for fastening the end cap, a
seal wear ring, a double-row tapered roller bearing and
a backing ring. The latest variation has a backing ring
that also serves as a seal wear ring.

2. When the axle end needs to be exposed for inspection
or re-machining of the wheel, it can be exposed easily
by loosening the cap screws and removing the end
cap. A recent variation incorporates a smaller rubber
cover designed to further ease access to the end of
the axle.
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3. Oil seals, mounted in seal cases, are press-fitted onto
both ends of the outer ring and are in contact with the
seal wear rings with a specified interference and
pressure. The seals are spring-loaded contact seals.
They are capable of preventing grease leakage and the
intrusion of water and foreign matter into the bearing.
The seal packing is made of nitrile or acrylic rubber in
most cases, although it may be made of fluoric rubber
for high-speed applications such as in Shinkansen trains.

4. An amount of grease equivalent to approximately one-
half to one-third of the bearing’s internal volume,
including seal lips, is prepacked in the bearing. No
grease replenishment is necessary for the duration of
the bearing’s service life. Grease with NLGI
consistency number 2 is used for axle bearings.
Lithium or sodium grease is most often used, though
other kinds of grease such as lithium-calcium
compound grease or urea-based grease may be used
depending on bearing conditions like speed, load and
maintenance frequency.

5. The mounting and dismounting of RCT bearings is
performed by press-fitting or press-pulling using
special-purpose tools. The press-fitting operation is
controlled by the amount of interference between the
outside diameter of the axle journal and the bore
diameter of the bearing’s inner ring, as well as by the
load applied from the press-fitting.

6. For the assembly of bogies with axles supported by
RCT bearings, saddle-type adapters are used instead
of the bearing boxes commonly used for ordinary
bearings. The use of such adapters can reduce the
weight of the bogie and make assembly work easier.

Fig. 1-1 RCT (JT14)
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Axle Bearings for Railway Rolling Stock

Seal Wear Ring Outer Ring
Seal Backing Ring
Cap Screw
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Locking k: -
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Spacer Roller

Fig. 1-2 RCT (JT14)

Fig. 1-3 RCT (WJT1)
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Axle Bearings for Railway Rolling Stock

RCT Bearing Table
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Class | yontioy | Bearing Number | TE8 e Uoadtlaing | Loadtaing | M2%209) | ain Appcaio
d D T B d, E F (N) (N)
90 J-908 AR90-31 A 90 154 90 80 110 55 80 297 000 480 000 14.5 Electric Car

110 J-318 JT9 A 110 175 130 125 155 105 135 470 000 940 000 22.4 Freight Car

110 J-358A AR110-310 B 110 200 150 145 139 140 117 650 000 1150 000 25.7 Shinkansen

110 J-359 AR110-32 A 110 185 135 130 145 80 113 550 000 1 060 000 21.8 Electric Car

110 J-910 JT20 A 110 188 150 145 150 100 120 605 000 1110 000 26.3 Electric Car

110 J-901 JT14 A 110 190 150 145 150 100 120 605 000 1110 000 25.1 Electric Car

110 J-905 JT17 A 110 195 150 145 150 100 120 650 000 1180 000 27.0 Electric Car

110 J-909 JT13 A 110 205 140 130 150 85 105 745 000 1270 000 27.0 Diesel Car

110 J-902 AR110-35 B 110 220 145 144 155 112 110 690 000 1 090 000 35.3 Diesel Car

115 J-900 AR115-9 B 115 210 150 145 144 98 117 710 000 1250 000 30.9 Shinkansen

120 J-319 JT10 A 120 195 142 136 155 113 135 645 000 1290 000 26.6 Freight Car

120 J-904 JT18 A 120 220 145 145 155 120 117 750 000 1250 000 35.9 Electric Car

120 J-355 JT12 A 120 220 155 155 150 125 100 845 000 1530 000 37.6 Electric Car

120 J-907A WJT1 B 120 220 155 150 149 146.5 117 780 000 1310 000 31.8 Shinkansen

120 J-356 WJT32X B 120 230 150 144 155 145 113 815 000 1 300 000 37.5 Electric Car

120 J-912 AR120-27 B 120 230 155 155 142 203 117 855 000 1410 000 38.7 Shinkansen

125 J-915 JT23 B 125 235 155 165 150 181 117 800 000 1290 000 37.8 Shinkansen

130 J-320 JT11 A 130 208 152 146 165 115 139 660 000 1 350 000 31.1 Freight Car

130 J-913 WJT13 B 130 220 155 155 160 168 100 765 000 1410 000 34.0 Electric Car

130 J-920 FJT1 A 130 220 155 155 171 115 140.7 820 000 1 550 000 37.4 Freight Car

130 J-914 AR130-30 B 130 230 155 155 160 203 117 720 000 1230 000 35.6 Shinkansen

130 J-911 JT22 B 130 245 170 165 161 202 119 960 000 1610 000 46.4 Shinkansen

130 J-351 JT130D-2 B 130 250 175 185 163 200 140 1 040 000 1850 000 53.0 Shinkansen

130 J-353 JT130D-3" B 130 250 175 185 160 245 140 1 040 000 1 850 000 55.0 Shinkansen

130 J-367 JT130C-1 A 130 230 150 150 165 95 125 895 000 1620 000 29.8 Freight Car (China)

Notes (1) Labyrinth seal type, otherwise oil seal type
(2) A: Bolt, B: Nut
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Axle Bearings for Railway Rolling Stock

RCT AAR22 Bearing Table

Extension on Classes E, F, G
Backing Ring only
Press-fitted onto Axle

Extension on Classes E,F,G
Backing Ring only
Press-fitted onto Axle
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End Cap and Backing Ring with Shroud (J-370 Series) End Cap and Backing Ring without Shroud (J-360 Series)
Unit Number DI EE © : t i c
Journal mm (upper line)/inch (lower line) Basic Dynamic Basic Static Mass of Unit
Class Size Bearing Number Load Rating Load Rating (kg)
Non-shroud Shroud d, (bearing) d, (axle) 5 - = d N (Ibf) N (Ibf) approx.
Type Type Max.-min. Max.-min. 3
101.625-101.600 101.702-101.676 165.100 114.300 106.362 127.000 415 000 775 000
B 41/4x 8 J-361 J-371 HM120848R HM120817XDR 19.9
4.001-4.000 4.0040-4.0030 6172 41y 43/16 5 (93 000) (174 000)
119.087-119.062 119.164-119.139 195.262 142.875 136.525 149.225 585 000 1140 000
C 5x9 J-362 J-372 HM124646R HM124618XDR 33.0
4.6885-4.6875 4.6915-4.6905 7116 558 538 57/8 (132 000) (255 000)
131.775-131.750 131.864-131.839 207.962 152.400 146.050 161.925 635 000 1250 000
D 512 x 10 J-363 J-373 HM127446R HM127415XDR 37.5
5.1880-5.1870 5.1915-5.1905 83/16 6 534 63/8 (143 000) (282 000)
144.475-144.450 144.564-144.539 220.662 163.512 155.575 178.613-178.562 665 000 1350 000
E 6x 11 J-364 J-374 HM129848R HM129814XDR 47.0
5.6880-5.6870 5.6915-5.6905 811/16 67/16 61/8 7.032-7.030 (149 000) (305 000)
157.175-157.150 157.264-157.239 252.412 184.150 177.800 191.313-191.262 905 000 1840 000
F 61/2 x 12 J-365 J-375 HM133444R HM133416XDR 66.5
6.1880-6.1870 6.1915-6.1905 915/16 T4 7 7.532-7.530 (204 000) (415 000)
177.812-177.787 177.902-177.876 276.225 185.725 180.975 203.251-203.200 1010000 2170 000
G 7x12 J-366 J-376 HN136948R HM136916XDR 86.0
7.0005-6.9995 7.0040-7.0030 10778 7.312 ar 8.002-8.000 (227 000) (485 000)
13/NSK NSK 14



Inch-Series RCT Bearing Unit Table
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Inch-Series Inboard Bearing Unit

Inch-Series Inboard Bearing Units

Dimensions (mm) (2nd Line: 1/25.4)
Class Assembly Number
d D IF T L
101.600 165.1 91 114 54.4
B (414 % 8) J-361X
4.0000 6.5000 31932 4172 2.14
119.062 195.262 109 143 105.7
J-362X
4.6875 7.6875 49/32 558 4.16
C (5x9)
119.062 195 103 132 941
J-362X1
4.6875 7.6772 41716 S511/64 3.71
131.750 207.962 114 152 116.8
J-363X1
5.1875 8.1875 41532 6 4.60
D (512x 10)
131.750 210 103 132 96.4
J363X1
5.1875 8.2677 41716 513/64 3.80
144.450 220.662 121 164 127.5
J-364X
5.6870 8.6875 434 67/16 5.02
E (6x11)
144.450 220 109 140 104
J-364X1
5.6870 8.6614 4932 533/64 4.09
157.150 252.412 137 184 143.3
J-365X
6.1870 9.9375 538 714 5.64
F (612x 12)
157.150 250 125 160 119.1
J-365X1
6.1870 9.8425 429737 61964 4.69
177.788 276.225 135 186 144.8
G (7 x14) J-366X
6.9995 10.8750 55/16 75116 5.70

15|NSK



Axle Bearings for Railway Rolling Stock

Metric-Series RCT Bearing Unit Tables
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Outboard, Labyrinth Type Inboard, Contact Seal Type Inboard, Labyrinth Type

Outboard, Labyrinth Type

Dimensions (mm)
Class Bearing Number
d D T M (Max) Cap Screw a R F E
M16 x 2-6H
120 JT120A 120 195 132 110 (5/8-11UNC) 138.162-138.122 80 90 75
130 JT130A 130 210 132 112 M16 x 2-6H 150.174-150.134 80 95 75
(5/8-11UNC) e
M16 x 2-6H
140 JT140A 140 220 140 118 (5/8-11UNC) 160.174-160.134 100 100 80
M20 x 2.5-6H
150 JT150A 150 250 160 132 (3/4-10UNC) 170.186-170.146 100 105 90
Inboard, Contact Seal Type Inboard, Labyrinth Type
Dimensions (mm) Dimensions (mm)
Class Bearing Number Class Bearing Number
d D T F d D T F
120 JT120A 120 195 132 103 120 JT120A 120 195 132 90
130 JT130A 130 | 210 132 103 130 JT130A 130 | 210 132 90
140 JT140A 140 220 140 109 140 JT140A 140 220 140 95
150 JT150A 150 250 160 124 150 JT150A 150 250 160 105
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RCC Bearings (Sealed-Clean Rotating End Cap Cylindrical Roller Bearings)
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JR East Company, Commuter Train, Series 205
Bearing Number: JC32
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Axle Bearings for Railway Rolling Stock

The most remarkable characteristic of RCC and RCT
bearings is that they are both prepacked with grease and
thoroughly sealed with oil seals. In electric trains in Japan,
the usage of RCC bearings preceded that of RCT bearings
in large part because RCC bearings are more easily
disassembled and reassembled and therefore better
facilitate inspection and maintenance.

Seal Outer Ring
Seal Wear Ring Vent
Setting Screw Backing Ring
sy [
[P
2
Rubber L.
Cap ]
g ]
L .
Locking Plate \

\
End Cap Spacer  Roller

Inner Ring

Fig. 1-4 RCC (JC32)
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Axle Bearings for Railway Rolling Stock

RCC Bearing Table
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T J-594 J-594
JC32-K0O JC32-0TU JC32-HEI
Dimensions (mm) Basic Dynamic Basic Static Mass
Size Assembly Number Bearing Number Load Rating Load Rating (kg) Main Application
d D T B J E F G (N) (N) approx.
100 J-580A 100JRFO1A 100 195 150 175 130 = 120 105 670 000 1 040 000 27.0 Electric Car
110 J-447B 2M110-3 110 220 160 154 170 = 135 140 875 000 1370 000 43.9 Electric Car
110 J-577 110JRFO1 110 220 170 182 140 210 128 112 875 000 1370 000 39.7 Electric Car
120 J-480B 2M120-7 120 240 160 164 150 197 128 112 935 000 1450 000 55.8 Electric Car
120 J-504 2M120-8 120 195 140 134 155 176 135 132 545 000 915 000 28.6 Electric Car
120 J-556B JC17 120 240 170 180 168 218 130 125 1 020 000 1580 000 55.3 Diesel Car
120 J-566 JC24X 120 195 142 132 155 — 118 140 515 000 855 000 23.8 Freight Car
120 J-574 JC26 120 240 160 162 168 193 158 113 935 000 1420 000 51.2 Electric Car
120 J-574A JC26A 120 240 160 162 168 196 120 125 935 000 1420 000 52.0 Electric Car
120 J-587 JC28X 120 220 150 141.5 155 175.5 110 113 700 000 1110 000 33.5 Electric Car
120 J-590 JC30 120 230 150 142 155 171 134 113 830 000 1290 000 37.8 Electric Car
120 J-594 JC32 120 230 150 142 155 171 145 113 830 000 1290 000 39.0 Electric Car
120 J-605 120JRF04 120 220 175 182 140 210 128 112 850 000 1430 000 35.9 Electric Car
120 J-802 120JRF05 120 240 170 182 150 205 128 112 1 020 000 1580 000 50.0 Electric Car
120 J-803 120JRFO4A 120 220 175 182 150 210 128 112 850 000 1430 000 35.3 Electric Car
120 J-805 120JRF06 120 220 155 157 150 190 113 100 765 000 1250 000 31.3 Electric Car
120 J-806 120JRFO7 120 220 160 172 160 200 128 112 765 000 1250 000 33.0 Electric Car
120 J-809 JC36 120 220 145 145 155 171 145 117 700 000 1120 000 36.0 Diesel Car
120 J-810A 120JRF09 120 220 160 185.5 145 — 128 104 765 000 1250 000 31.6 Electric Car
120 J-811 120JRTO7 120 220 160 204 150 242 128 112 815 000 1320 000 36.1 Electric Car
120 J-817 120JRF04J 120 220 175 175 144 197 118 113 850 000 1430 000 31.7 Electric Car
130 J-555 2M130-8 130 260 180 182 160 215 128 112 1 030 000 1610 000 62.0 Electric Car
130 J-567 130JRFO1 130 250 170 170 165 208 95 135 1 030 000 1 610 000 55.4 Freight Car (China)
130 J-578 130JRF02 130 260 175 182 160 2125 128 112 1 030 000 1610 000 59.8 Electric Car
130 J-589 130JRF03 130 240 160 160 170 188 131 116 825 000 1310000 42.7 Electric Car
130 J-801 130JRFO3A 130 240 160 160 165 188 116 105 825 000 1310 000 43.8 Electric Locomotive, Diesel Locomotive
130 J-807 130JRF03 130 240 160 160 160 188 118 112 825 000 1310000 49.9 Electric Car
130 J-816 130JRFO3A 130 240 160 160 160 188 100 112 825 000 1310 000 39.9 Electric Car
130 J-814 130JRF05 130 230 160 185.5 155 — 128 104 800 000 1 340 000 35.9 Electric Car
19|NSK
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Spherical Roller Bearings
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Sponsored by Singapore Mass Rapid Transit Corporation

Singapore Mass Rapid Transit Corporation, Subway
Bearing Number: J-232, J-232A
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Axle Bearings for Railway Rolling Stock

Spherical roller bearings have relatively high radial load-
carrying capacity and can also carry axial loads. These
features are conducive to designing the adjacent parts of
the bearing in more compact arrangements. When a single
spherical roller bearing is mounted on an axle journal, the
bearing box is allowed to move freely in relation to the axle
center because of the self-aligning property of the bearing.
Therefore, by setting the load-carrying point below the
bearing's axis of rotation, the bearing box can be
stabilized and misalignment minimized. Excessive
misalignment may result in contact between the slinger
and the rear cover and lead to wear and heating. When a
single spherical roller bearing is used, the use of a wing-
type bearing box is recommended.

When two spherical roller bearings are used in a double-
row configuration to provide higher load-carrying capacity,
the self-aligning capability of the bearing is lost and, for
design reasons, the journal must be longer. While this type
of bearing is used worldwide, it is most popular in Europe,
where it has been standardized by the International Union
of Railways (UIC).

Fig. 1-5 Spherical Roller Bearing with Withdrawal Sleeve

Fig. 1-6 Double Spherical Roller Bearing with Withdrawal Sleeve

[
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Fig. 1-7 Double Spherical Roller Bearings
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Axle Bearings for Railway Rolling Stock

Spherical Roller Bearing Table

Ly
oD od - 9p 9d, - ‘D,
L
7@ Cylindrical Bore 1 Tapered Bore + Withdrawal Sleeve
Bearing Number 5 Boundary Dimensions (mm) Basic Dynamic Basic Static Mass (kg) approx.
Cylindrical nglldrawal ) Load Rating Load Rating i .
yB s Tapered Bore eeve d d, D B r® L L, D, N (Ibf) N (Ibf) Bearing Bearing and Sleeve
230092C — — 99.746 — 180 60.3 3.5 — — — 420 000 605 000 6.6 —
(94 000) (135 000)
23220C 23220CK AHX3220 100 95 180 60.3 21 73 77 M110 x 2 420 000 605 000 6.6 7.40
(94 000) (135 000)
23122C 23122CK AHX3122 110 105 180 56 2 68 72 M120 x 2 385 000 630 000 5.8 6.55
(86 500) (141 000)
231255C — — 119.105 — 200 62 2 — — — 465 000 720 000 8.00 —
5 (105 000) (162 000)
23124C 23124CK AHX3124 120 115 200 62 2 75 79 M130 x 2 465 000 720 000 7.95 8.90
(105 000) (162 000)
23224C 23224CK AHX3224 120 115 215 76 2.1 90 94 M135 x 2 630 000 970 000 12.3 13.6
(142 000) (218 000)
22324C 22324CK AHX2324 120 115 260 86 3 105 109 M135 x 2 845 000 1130 000 22.8 24.4
(190 000) (253 000)
23126C 23126CK AHX3126 130 125 210 64 2 78 82 M140 x 2 505 000 825 000 8.80 9.90
(113 000) (186 000)
229750C — — 130 — 220 73 2.7 — — — 575 000 960 000 11.7 —
5 (129 000) (216 000)
23226C 23226CK AHX3226 130 125 230 80 3 98 102 M145 x 2 700 000 1080 000 14.5 16.1
(158 000) (243 000)
22326C 22326CK AHX2326 130 125 280 93 4 115 119 M145 x 2 995 000 1 350 000 28.4 30.5
(223 000) (305 000)
230906C — — 131.796 — 220 73 2.7 — — — 575 000 960 000 11.6 —
5 (129 000) (216 000)
228285C — — 139.734 — 218 80 1.5 — — — 605 000 1 040 000 11.3 —
5 (136 000) (235 000)
23128C 23128CK AHX3128 140 135 225 68 21 83 88 M150 x 2 580 000 945 000 10.5 11.8
(130 000) (212 000)
23228C 23228CK AHX3228 140 135 250 88 3 104 109 M155 x 3 835 000 1300 000 19.1 20.9
(187 000) (292 000)
231019C — — 144.475 — 250 80 2.7 — — — 725 000 1180 000 16.8 —
5 (163 000) (266 000)
228708C — — 152.434 — 250 100 2.7 — — — 860 000 1 450 000 19.7 —
5 (193 000) (825 000)
231481C — — 157.174 — 270 86 2 — — — 855 000 1400 000 211 —
5 (192 000) (315 000)
22338MK AH2338 — 180 400 132 5) 160 167 Tr210 x 4 1 750 000 2 340 000 79.6 86.2
(395 000) (525 000)
22228M — — 140 — 250 68 3 — — — 655 000 910 000 14.9 —
(147 000) (205 000)
23026Ca3 — — 130 — 200 52 2 — — — 400 000 655 000 5.9 —
5 (90 000) (148 000)
22328 — — 140 — 300 102 4 — — — 1160 000 1 590 000 35.4 —
(260 000) (360 000)
23120C — — 100 — 165 52 2 — — — 345 000 530 000 4.4 —
(78 000) (119 000)

Note (1) The upper and lower numbers for dimension r refer to radial and axial directions, respectively.
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Cylindrical Roller Bearings

Sponsored by The Ministry of Railways, P.R.China

The Ministry of Railways, P.R.China,
Passenger Car, Series 25K
Bearing Numbers: 42726T/152726T
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Axle Bearings for Railway Rolling Stock

Cylindrical Roller Bearings Combined with
Ball Bearings

Cylindrical roller bearings (CRBs) have high load-carrying
capacity because of the linear contact between their
rollers and raceways. They are capable of high running
speeds because of their relatively small friction coefficient
and they offer advantages in maintenance because they
are more easily disassembled, inspected and
reassembled. Furthermore, they allow the free setup of
their axial clearance.

However, ordinary CRBs require another bearing to handle
axial loads, increasing the number of parts required for
supporting the axle journal. Usually, the axial loads are
borne by a single-row radial ball bearing such as a deep
groove ball bearing or an angular contact ball bearing
installed between the bearing box front cover and the axle
end. To absorb axial loads, a rubber buffer or a coned disc
spring is placed between the ball bearing’s outer ring and
the bearing box front cover. Sealing is provided by a seal
between the rear cover and the bearing box. In Japan,
bearings of this type of construction have long been used
and referred to as “journal box type” bearings. For
conventional rolling stock, bearing boxes containing a
double-row cylindrical roller bearing for radial loads and
an angular contact ball bearing with a rubber buffer for
axial loads have been used for many years. Initially for
Shinkansen trains, bearing boxes essentially identical to
the conventional type were employed, although the
combination of an angular contact ball bearing and a
rubber buffer was replaced early on by a deep groove ball
bearing and a coned disc spring.

Cylindrical Roller Bearings with Ribs

With this type of bearing, axial load is borne by ribs on the
outer and inner rings and by the ends of the rollers. This
type is referred to as the UIC type and has been
standardized in Europe. When compared with cylindrical
roller bearings combined with ball bearings, the UIC type
offers the advantages of reduced cost and simpler and
more compact housing construction owing to the absence
of the ball bearing. Formerly, it was believed that
insufficient load-carrying capacity of the bearing ribs could
lead to problems at high speeds. However, with the
adoption of this type of bearing for the 300 Series
Shinkansen, it was demonstrated that improved design of
the ribs and roller ends coupled with better finishing
accuracy eliminated such problems. This type of axle
bearing can be constructed with a sealing arrangement
between the rear cover and the bearing box or, as
described in the section on RCT bearings, they can have
an internally sealed construction.
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Fig. 1-8 Double-Row Cylindrical Roller Bearing with Rib to Sustain Axial Load
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Fig. 1-9 Axle Box with an Angular Contact Ball Bearing and Buffer to Sustain Axial Load
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Fig. 1-10 Axle Box with Roller-Guiding Ribs to Sustain Axial Loads

27 NSK




Axle Bearings for Railway Rolling Stock
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Fig. 1-12 Axle Box with Deep Groove Ball Bearing and Conical Disc Springs to Sustain Axial Load
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Fig. 1-13 Axle Box with Single Inner Ring to Sustain Axial Load
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Cylindrical Roller Bearing Tables

Type A
| ' |
HooHH o H
¢D
od B
Class (Bearing Number e Bff,i:d"p{’:t?,'."f .':"325";?3‘22; I\:II?:)S Main Application
d D T B (N) (N) approx.

85 2U85-1 85 155 105 125 400 000 605 000 9.6 Electric Car

95 2U95-1C 95 170 105 125 440 000 690 000 11.3 Passenger Car (Taiwan)
100 2U100-1 100 180 120 130 500 000 795 000 13.7 Electric Car
100 2U100-2A 100 190 130 140 690 000 1100 000 17.2 Diesel Car (Taiwan)
110 JC1A 110 | 225 140 150 835 000 1230 000 28.2 Electric Car
110 JC3 110 | 200 160 180 720 000 1190 000 23.1 Passenger Car
110 JC10 110 | 225 140 180 935 000 1430 000 28.4 Diesel Locomotive
120 JC11 120 | 240 160 180 1020 000 1580 000 355 Electric Car
110 2U110-2 110 | 230 150 160 935 000 1430 000 32.6 Electric Car
110 2U110-3 110 | 220 160 180 945 000 1510 000 30.5 Electric Car
110 2U110-7A 110 225 140 150 935 000 1430 000 28.5 Passenger Car (Taiwan)
120 2U120-4 120 250 140 140 1070 000 1610 000 34.6 Electric Car
120 2U120-6A 120 | 240 160 180 1020 000 1580 000 35.6 Electric Car
120 2U120-7 120 | 220 160 180 850 000 1430 000 28.2 Electric Car
130 JC5A 130 | 260 160 180 1080 000 1710 000 43.4 Diesel Locomotive
130 JC18 130 260 160 205 1080 000 1710000 44.8 Diesel Locomotive, Electric Locomotive
130 2U130-2A 130 | 260 160 180 1080 000 1710 000 43.4 Diesel Locomotive (Korea)
130 2U130-5 130 | 220 160 180 790 000 1390 000 253 Electric Car
130 2U130-6 130 | 240 160 180 990 000 1650 000 34.5 Electric Car
140 2U140-2 140 280 185 205 1440 000 2260 000 56.7 Electric Locomotive
160 160JRX01 160 | 280 160 180 1060 000 1730 000 431 Electric Locomotive (China)
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Axle Bearings for Railway Rolling Stock

Type B
| ' |
D
od B
Dimensions (mm) Basic Dynamic Basic Static Mass ) .
Class | Bearing Number Load Rating Load Rating (kg) Main Application
d D T B (N) (N) approx.

85 2P85-1 85 150 120 130 365 000 585 000 8.8 Electric Car

90 90JRUO1 90 160 120 130 355 000 530 000 8.6 Electric Car
110 2P110-4MA 110 225 140 150 935 000 1430 000 27.4 Freight Car (New Zealand)
120 2P120-6MA 120 240 160 180 935 000 1450 000 35.0 Electric Car
130 Jc9 130 280 210 215 1440 000 2 250 000 61.5 Shinkansen
130 JC29 130 270 210 215 1280 000 2 000 000 56.0 Shinkansen
133 JC9-2 133 280 210 215 1 440 000 2 250 000 60.4 Shinkansen

160 160JRUO1 160 260 140 140 820 000 1460 000 29.0 Electric Car

170 170JRUO1 170 340 230 230 1 660 000 2 760 000 97.9 Locomotive (Prototype)

Type C
| T |
oD |
od B
Dimensions (mm) Basic Dynamic Basic Static Mass
Class Bearing Number Load Rating Load Rating (kg) Main Application
d D T B (N) (N) approx.
110 JC2A 110 235 160 180 935 000 1430 000 35.4 | Passenger Car, Electric Car

NSK |30



Type D

H H

Dimensions (mm) Basic Dynamic Basic Static Mass
Class Bearing Number Load Rating Load Rating (kg) Main Application
d D T B (N) (N) approx.
100 2J100-1 100 180 130 143 560 000 915 000 15.2 Electric Car
Type E | T ‘
o |
od B
. . . . . . Mass
Dimensions (mm) B D Basic Static . .
Class Bearing Number fg:;d .%’;‘t?,',';,” Loa& Ratir:g (kg) Main Application
d D T B (N) (N) approx.
85 85JRJ02 85 150 120 125 365 000 585 000 8.7 Electric Car
90 90JRJO1 90 160 118.5 130 355 000 530 000 9.3 Electric Car
110 110JRJO1 110 200 150 160 625 000 995 000 19.9 Electric Car
110 2J110-2 110 | 220 | 180 | 190 875 000 1370 000 316 Electric Car
120 120JRJ0O1 120 220 180 183 850 000 1430 000 29.5 Electric Car
120 2J120-1 120 240 (Lgox 2 | 190 935 000 1 450 000 38.1 Electric Car
120 2J120-3M 120 240 (Lg(i 2) 180 935 000 1450 000 37.2 Electric Car
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Axle Bearings for Railway Rolling Stock

Type F ‘ - ‘
oD
od B
. Dimensions (mm) Basic Dynamic Basic Static Mass . L
Class | Bearing Number Load Rating Load Rating (kg) Main Application
d D T B (N) (N) approx.
110 2J110-1 110 225 70x 2 150 935 000 1430 000 28.4 Electric Car
120 120JRJ02A 120 240 160 180 935 000 1450 000 36.0 Electric Car
Type G ‘ T ‘
oD |
od B
) Dimensions (mm) Basic Dynamic Basic Static Mass ) L
Class | Bearing Number Load Rating Load Rating (kg) Main Application
d D T B (N) (N) approx.
110 2M110-3A 110 220 160 154 875 000 1370 000 28.9 Electric Car
120 2M120-9 120 240 180 185 935 000 1450 000 38.7 Electric Car
120 120JRF02 120 220 160 165 850 000 1 430 000 28.0 Electric Car
130 2M130-1 130 270 153 135 820 000 1140 000 39.2 Electric Car
150 2M150-3 150 270 153 135 790 000 1220 000 35.3 — (Canada)
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Type H |
D
od B
Dimensions (mm) Basic Dynamic Basic Static Mass
Class | Bearing Number Load Rating Load Rating (kg) Main Application
d D T B (N) (N) approx.
130 JC14 130 | 260 160 | 160 1140 000 1840 000 46.6 Diesel Locomotive
Type | | ! |
oD
od B
Bearing Dimensions (mm) Basic Dynamic Basic Static Mass . o
Class Number Load Rating Load Rating (kg) Main Application
d D T B (N) (N) approx.
95 95JRTO1 95 190 125 130 800 000 1340 000 15.7 Electric Car
95 95JRT02 95 170 115 125 440 000 685 000 11.4 Electric Car
100 20100-1 100 200 170 170 650 000 1 030 000 24.8 Electric Car
110 JCBK 110 220 172 180 790 000 1190 000 30.5 Freight Car (Thailand)
110 20110-1 110 220 180 185 875 000 1370 000 31.8 Electric Car
120 JC12 120 240 176 180 1020 000 1 580 000 38.1 Electric Car
120 JC34 120 230 165 170 945 000 1460 000 31.0 Shinkansen
120 JC35 120 225 165 170 875 000 1380 000 30.0 Shinkansen
120 120JRTO1 120 240 180 185 935 000 1450 000 37.8 Electric Car
120 120JRT04 120 220 160 165 810 000 1340 000 28.3 Electric Car
120 20120-4 120 240 180 185 935 000 1450 000 38.1 Electric Car
120 20120-11 120 220 180 183 850 000 1430 000 29.8 Electric Car
120 20120-12 120 220 180 185 850 000 1430 000 29.9 Electric Car
125 JC38 125 235 165 170 945 000 1470000 32.1 Shinkansen
130 JC21 130 260 180 205.5 1 030 000 1610 000 46.0 Electric Car
130 JC37 130 265 166 166 1140 000 1700 000 43.4 Shinkansen
130 130JRTO1 130 260 180 185 1 030 000 1610 000 45.6 Electric Car
130 130JRT08 130 235 165 170 895 000 1520 000 32.1 Electric Car (Korea)
130 20130-6 130 260 180 185 1 030 000 1610 000 45.7 Electric Car
130 20130-7 130 240 180 185 915 000 1490 000 35.3 Electric Car
140 20140-1 140 250 155 160 865 000 1480 000 33.5 Electric Car
170 170JRTO1 170 340 230 230 1 660 000 2 760 000 99.4 Locomotive (Prototype)
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Axle Bearings for Railway Rolling Stock

Type J | T |

.
T
T

]

oD |
od B
Dimensions (mm) Basic Dynamic Basic Static Mass
Class | Bearing Number Load Rating Load Rating (kg) Main Application
d D T B (N) (N) approx.
120 JC27X 120 230 150 177 935 000 1440 000 30.3 Electric Car
120 JC400K 120 230 150 177 885 000 1340 000 30.6 Electric Car
Type K ‘ T ‘
oD ——I-
¢d
B
Dimensions (mm) Basic Dynamic| Basic Static Mass . _
Class Bearing Number Load Rating | Load Rating (kg) Main Application
d D T B (N) (N) approx.
130 J130-5/U130-5DB+KL38 130 240 198 204 880 000 1450 000 38.3 — (India)
(80 x 2)
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Type L

Dimensions (mm) Basic Dynamic | Basic Static | Mass
Class | Bearing Number Load Rating Load Rating (kg) Main Application
d D T B (N) (N) approx.
110 J110-2/U110-4DB 110 215 73x2 | 73x2 800 000 1240 000 25.4 Freight Car (Indonesia)
120 J120-1C/U120-2C 120 240 80x2 | 80x2 960 000 1 500 000 35.1 — (China)
120 J120-1D/U120-2D 120 240 80x2 | 80x2 960 000 1 500 000 354 — (Turkey)
120 42724T/152724T 120 240 80x2 | 80x2 910 000 1400 000 35.1 Passenger Car (China)
130 JC130M 130 | 250 | 160 | 160 1030 000 1610000 | ago | "assenger Car (CCCP),
Freight Car (CCCP)
130 42726T/152726T 130 250 80x2 | 80x2 103 000 1610000 36.9 Passenger Car (China)
130 J130-3/U130-4 130 250 80x2 | 80x2 103 000 1610 000 37.1 — (China)
- - 160 160 .
150 J150-5/U150-2 150 270 (80x2) | (80x2) 1020 000 1700 000 41.0 Rolling Stock for Steel Plants

35 NSK



Axle Bearings for Railway Rolling Stock

Table of Ball Bearings for Axial Loads

r

PB;»

9 - ¢d 9D - g 9D el
@) @ X
Clnce Bearing Number Boundary Dimensions (mm) Bﬁ::dDg:t?:;ic II_Bgach F?;gg; h:':gs)s Exar_nples of Matc!\ing
Glaggee é:gr;z: d D B p r, (N) (N) approx. Radial Roller Bearings
70 JB8 — 70 150 35 3.5 — 99 500 68 000 2.56 JC2, JC3, JC10
70 JBBA — 70 150 35 3.5 — 99 500 68 000 2.56 JC2, 2U95-1
70 6314 — 70 150 35 3.5 — 104 000 68 000 2.56 JC11
75 6315 — 75 160 37 3.5 — 113 000 77 000 3.05 2U100, JC1
85 — JB1D 85 180 41 4.0 2.0 121 000 93 000 4.30 JC2, JC11
85 — JB1E 85 180 41 4.0 2.0 141 000 116 000 4.80 JC2, JC11
100 6220 — 100 180 34 3.5 — 122 000 93 000 3.15 2U110, 2U130, JC1
100 — JB2 100 215 47 4.0 2.0 170 000 138 000 6.60 2U140
100 6320 — 100 215 47 4.0 — 173 000 141 000 7.00 JC5
110 — JB3 110 215 47 4.0 2.0 165 000 142 000 6.40 JC5
110 = JB5* 110 215 47 4.0 = 179 000 167 000 6.80 JC5
125 JB4 — 125 260 55 4.0 — 207 000 185 000 13.0 JC9
125 JB9 — 125 250 55 4.0 — 186 000 162 000 11.9 JC29

* Four-point contact ball bearing
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Tapered Roller Bearings

Sponsored by Hitachi, Ltd.

Moroccan Railways, DC Electric Locomotive, Series E1200
Bearing Numbers: 32230 WADB + KL65C3

37 NSK




Axle Bearings for Railway Rolling Stock

Tapered roller bearings can carry radial and axial loads
simultaneously and therefore permit compact design of
the bearing and its adjacent parts. This type of bearing,
however, requires precise internal clearance adjustment in
order to perform properly.

Tapered roller bearings are used either in sets of two, or in
a double-row configuration in which there is one outer ring
or one inner ring for the two rows of rollers. There are two
types of duplex arrangements: back-to-back and face-to-
face, as shown in Figs. 1-14 and 1-15, respectively. For
rolling stock axle applications where heavy moment loads
are expected, the back-to-back arrangement, which
provides a greater distance between load centers (/,>1), is
preferable.

When the rollers are rolling under load, part of their load is
transferred to the large rib of the inner ring. The rollers
maintain sliding contact with and are guided by the rib.
This results in the friction coefficient of these bearings
being higher than that of cylindrical bearings. Recently,
however, improvements in surface roughness and contact
geometry have virtually eliminated the friction problems
associated with tapered roller bearings for axles.

This type of axle bearing can be designed with a sealed
arrangement between the rear cover and the bearing box
or, as described in the section on RCT bearings, they can
have an internally sealed construction.

Fig. 1-14 Back-to-Back Arrangement

L lo—-

Fig. 1-15 Face-to-Face Arrangement
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Tapered Roller Bearing Table

] ]
l«—— B - I = -
9D  ¢d - - - - ¢p ¢d - - - -
Y ]
! Y
Type A Type B
Bearing | Boundary Dimensions (mm) | Basic Dynamic Basic Static Mass
Class | Bearing Number T Load Rating Load Rating (kg) Main Application
ye d D T B (N) (Ibf) (N) (Ibf) |approx.

110 | 110KBE2201+L A 110 220 115 145 820 000 184 000 | 1 350 000 305000| 23.6 | Rolling Stock for Steel Plants
120 | 120KBE2001+L A 120 200 84 100 515000 116000 | 885000 199000| 11.3 | Rolling Stock for Steel Plants
120 | 120KBE52X+L A 120 215 109 132 720000 161000 | 1170000 264 000| 18.3 | Rolling Stock for Steel Plants
120 J121 A 120 220 130 155 860 000 194 000 | 1480000 335000| 23.5 | Shinkansen

130 | 130KBE2302+L A 130 230 115 145 850 000 191000 | 1480000 330000| 23.4 | Rolling Stock for Steel Plants
140 | 140KBE2302+L A 140 230 110 140 820000 185000 | 1550 000 350 000| 20.5 | Rolling Stock for Steel Plants
140 | 140KBE2701A+L A 140 270 95 120 870 000 195000 | 1440000 325000| 29.3 | Rolling Stock for Steel Plants
140 JT8 B 140 280 170 210 |1170000 263 000 [ 1920 000 435000| 50.0 | Electric Locomotive

150 | 150KBE2502+L A 150 250 95 115 745000 168 000 | 1320 000 296 000| 20.2 | Rolling Stock for Steel Plants
160 | 160KBE2701A+L A 160 270 120 140 990 000 222 000 | 1880 000 425000| 31.0 | Rolling Stock for Steel Plants
170 | 170KBE2802A+L A 170 280 130 150 |1110000 249 000 | 2 160 000 485000 33.3 | Rolling Stock for Steel Plants
180 | 180KBE3401+L A 180 340 140 180 |1410000 320000 | 2510000 565000( 68.1 Rolling Stock for Steel Plants
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Bearings for Traction Motors

Sponsored by The Ministry of Railways, P.R.China

The Ministry of Railways, P.R.China,
DC Electric Locomotive, Series SS8
Bearing Number: NU332E-TM0101 (Loaded Side)
NH322E-TM0101 (Non-Loaded Side)
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Bearings for Traction Motors

Characteristics and Recent Trends of
Traction Motor Bearings

1) Characteristics of Bearings

Characteristically, the bearings for a traction motor
perform high-dnn revolution, with frequent starts and
stops, while carrying radial load equivalent to the mass of
the rotor shaft of the traction motor. The weight of the
coupler is added to the radial load when the motor is used
in a parallel Cardan device, and the reaction force of the
mating gears is added when the motor is suspended by a
nose suspension device. The radial load further includes
dynamic components arising from the vibration of the
bogie during operation.

Bearings and the grease they contain can be affected by
heat generated by the traction motor during operation.
Compared with other rolling stock bearings, traction motor
bearings are most liable to be affected by heat.

2) Characteristics of Recent Traction Motors

Recent electric trains have VVVF-controlled AC motors in
place of conventional DC motors. More compact and
lighter, these AC motors rotate faster than conventional
motors. In response to the higher speed and operating
temperature, the bearings and grease have improved
speed capability, heat resistance and durability in
comparison to bearings used in conventional motors.
Specific improvements to these bearings include a better
cage-guiding system that reduces deterioration of the
grease, improved insulation to protect bearings from
electrical pitting and greater dimensional stability through
specialized heat treatment.

Types of Traction Motor Bearings

Depending on how the traction motor is mounted on the
bogie, the arrangement of the bearings is different.

1) Nose Suspension Type

In electric locomotives equipped with a high-output
traction motor, the motor is mounted in a nose
suspension, and its armature transmits its rotation power
via a pinion directly connected to it (Fig. 3-1, P51).
Traction motor bearings are operated under high load with
occasional impact loads caused by the reaction force of
mating gears. An NU-type cylindrical roller bearing is used
on the loaded side of the motor, and an NH- or NUP-type
cylindrical roller bearing capable of carrying axial loads is
used on the non-loaded side. The bearings are in diameter

series 3 and have high load-carrying capacity. Cylindrical
roller bearings offer the advantage of easy disassembly,
inspection and reassembly for maintenance.

2) Cardan Drive Type

The improved performance and reduced size and weight of
traction motors have permitted them to be mounted on
bogies in Cardan systems. In conventional electric trains,
traction motors are mounted in parallel Cardan systems
using torsion shafts (Fig. 3-2, P51), and, for Shinkansen or
standard-gauge trains, using gear couplings (Fig. 3-4, P51).
In this parallel Cardan system, the coupling, which is
interposed between the traction motor and the gear,
eliminates the reaction force of the mating gears on the
bearings. Recently, as the mass of the rotors has been
reduced, cylindrical roller bearings of diameter series 3 or 2
with smaller thicknesses have been used on the loaded
side, and deep groove ball bearings on the non-loaded side.

DC Motor for Electric Car

AC Motor for Electric Locomotive

Sponsored by TOSHIBA CORPORATION
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Specifications for New Traction Motor
Bearings

1) Dimension Stabilizing Heat Treatment

To control variations in the dimensions and internal
clearances of traction motor bearings caused by
temperature rise during operation, a special heat
treatment known as dimension stabilizing heat treatment
is applied to the bearings.

2) Improvement in Cage Guide System

The cage of a rotating bearing is guided by the bore
surface of the outer ring (outer ring-guided), or by the
rolling elements (rolling element-guided). When the cage is
outer ring-guided, the cage is in sliding contact with the
bore surface of the outer ring. If lubrication becomes
insufficient due to deterioration of grease or electrical
pitting, the guiding surface of the cage and the bore
surface of the outer ring are prone to wear. On the other
hand, when the cage is rolling element-guided, better
lubrication is maintained in the sliding contact interfaces
between the cage and rolling elements. This helps to
prevent grease deterioration even when lubricating
conditions are less favorable. Lately, owing to advances in
cage manufacturing technology and for greater cost
efficiency, rolling element-guided cages are increasingly
used in traction motor bearings.

3) Development of Insulated Bearings

Insulating bearings is the most reliable method for
preventing electrical pitting. Bearing insulation can be
achieved by coating the outer diameter and end face
surfaces of the bearing outer ring with an insulating
material such as alumina ceramics or PPS (polyphenylene

Rotor Stator
)

Weight: 570 kg

T T

__\:_____ Coupler

Induction Motor (150 kW)

sulfide). Ceramics are applied by thermal spraying and
PPS by injection molding.

In Japan, ceramic-insulated bearings were adopted for the
traction motors of the Shinkansen 300 Series, and since
then, have been increasingly used in newer generation
Shinkansen trains.

PPS is a resin that is easy to mold and has good heat
resistance, dimensional stability and heat conductivity. For
use as bearing insulation, its toughness is improved by
adding fiberglass. While its physical properties are slightly
inferior to alumina, PPS is less expensive. PPS-coated
insulated bearings are used in many of the newly built
conventional trains equipped with AC traction motors.

4) Use of Heat-Resistant Grease

Lithium grease has been used in DC motor bearings for
many years. With the recent trend toward the replacement
of DC traction motors with AC motors, a lithium-complex
soap grease was developed to achieve higher heat
resistance and durability. This new type of grease, Unimax
R No. 2, is used extensively in AC traction motor bearings
for Shinkansen 300 Series trains as well as newly
manufactured trains for conventional railroad lines.

Bearings for Motor Generators

Even though motor generators are already larger than
other electrical auxiliary equipment in railcars, they are
becoming even larger because of the need for air-
conditioning systems. The operating conditions for motor
generator bearings are just as severe as for traction
motors and include:

1. High ambient temperature

2. High speed with grease lubrication and a long interval
for overhaul

3. High vibration

Ih N
'[; L1 Cylindrical Sealed bearings are commonly used in motor generators.
Roller Bearing
Ball Bearing m
Cylindrical .
Roller Bearing 5 5T Ball
Bearing
| Coupler :
Coupler Ij \ Commutator -
[ AR— N
/ Hollow \ Brush

Stator Rotor Shaft  Torsion Shaft
Direct Current Motor (150 kW)

Weight: 835 kg

Ceramic-Insulated Bearing PPS-Insulated Bearing

Fig. 2-1 Comparison between Induction Motor
and Direct Current Motor
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Bearings for Traction Motors

Table on Bearings for Electric Car Traction Motors

-
B ) @
9D od, - od - - op—— 1 g ) ]
Ceramic-Insulated PPS-Insulated Ceramic-Insulated PPS-Insulated
i N
Non-Insulated Non-Insulated
Cylindrical Roller Bearing Ball Bearing
Lga?eg ,Sidf' Boundary Dimensions (mm) Non-Loaded Side, Boundary Dimensions (mm)

yencica Ball Bearings
Roller Bearings d D B d. d D B
NU212 60 110 22 73.5 6310 50 110 27
NU312 60 130 31 77 6310 50 110 27
NU213 65 120 23 79.6 6310 50 110 27
NU313 65 140 33 83.5 6311 55 120 29
NU214 70 125 24 84.5 Y R Ll 27
6311 55 120 29
NU314 70 150 35 90 6311 55 120 29
6311 55 120 29

NU21 7 1 2 :

U215 ° 80 ° 88.5 6312 60 130 31
6311 55 120 29
NU315 75 160 37 95.5 6312 60 130 31
6314 70 150 35
NU415 75 190 45 104.5 6313 65 140 33
NU216 80 140 26 95.3 6312 60 130 31
NU316 80 170 39 103 6312 60 130 31
NU416 80 200 48 110 6313 65 140 33
NU217 85 150 28 101.8 6217 85 150 28
NU218 90 160 30 107 6218 90 160 30
NU219 95 170 32 113.5 6219 95 170 32
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Tables on Bearings for Electric Locomotive Traction Motors

oD ¢d, - od
Ceramic-Insulated
r N
-
Non-Insulated
Cylindrical Roller Bearing (NU Type)
Boundary Dimensions (mm) Internal Basic Dyngmic Basic Static Mass
Basic Number Design® Load Rating Load Rating (kg)
d D B d 9 (N) (N) approx.
90 190 43 113.5 NU318 E 315 000 355 000 6.1
90 225 54 123.5 NU418 — 375 000 400 000 11.5
100 180 46 119 NU2220 EA 320 000 425 000 5.3
100 215 47 127.5 NU320 E 380 000 425 000 8.6
105 260 60 144.5 NU421 — 495 000 555 000 17.3
110 240 50 143 NU322 E 425 000 485 000 11.5
120 215 40 143.5 NU224 E 320 000 395 000 6.3
120 260 55 154 NU324 E 530 000 610 000 15.0
167 — 560 000 665 000 18.1
130 280 58 165 NU326 B 655 000 795 000 18.8
167 E 615 000 735 000 18.2
180 E 665 000 795 000 223
140 300 62 NU328
178 F 705 000 860 000 229
193 E 760 000 920 000 271
193 EA 715 000 855 000 26.8
150 320 65 NU330
190.5 J 800 000 985 000 27.3
190 L 790 000 970 000 27.5
208 — 700 000 875 000 31.5
160 340 68 NU332
204 860 000 1050 000 315
180 380 75 231 NU336 E 985 000 1230 000 43.5

Note (1) E, EA: High Capacity Type
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Bearings for Traction Motors

— B .| le—B —»f

o )
I—Dl]
[\
B
In

9D, 4d, - ¢d ¢d, - 9D, 9d, - od ¢d, -
B,
et Ceramic-Insulated Ceramic-Insulated
- Wi
Non-Insulated Non-Insulated
Cylindrical Roller Bearing (NH Type) Cylindrical Roller Bearing (NUP Type)
Boundary Dimensions (mm) Basic Internal Basic Dynailmic Basic Sta.tic Mass
L Load Rating Load Rating (kg)
Number | Design”
d D B d d, D, B, b, (N) (N) approx.

60 130 31 77 60 842 | 155 9 NH312 — 124 000 126 000 2.3
65 140 33 83.5 65 91 17 10 NH313 — 143 000 151 000 2.9
70 150 35 90 70 98 17.5 10 NH314 — 158 000 168 000 3.4
95.5 18.5 — 190 000 205 000 4.2

75 160 37 75 | 104.2 11 NH315
95 16.5 E 240 000 263 000 4.2
75 160 37 95 75 | 1042 | — — NUP315 E 240 000 263 000 3.9
103 111.8 | 19.5 — 201 000 223 000 5.0

80 170 39 80 11 NH316
101 1104 | 17 E 256 000 282 000 5.0
85 180 41 108 85 | 117.5 | 20.5 12 NH317 — 225 000 247 000 5.8
115 125 B 240 000 265 000 6.3

90 190 43 90 — — NUP318
113.5 124.2 E 315 000 355 000 6.3
115 125 21 — 240 000 265 000 6.8

90 190 43 90 12 NH318
113.5 1242 | 18.5 E 315 000 355 000 6.8
129.5 1405 | 22.5 — 315 000 365 000 9.7
129.5 1405 | 22.4 A 310 000 355 000 9.5

100 215 47 100 13 NH320
129.5 1405 | 22.5 B 310 000 355 000 9.5
127.5 139 22.3 E 380 000 425 000 9.6
110 240 50 143 110 | 155 22 14 NH322 E 425 000 485 000 12.9
120 260 55 154 120 | 168.5 | 23.4 14 NH324 — 475 000 550 000 16.6
182 24 — 560 000 665 000 20.2

130 280 58 167 130 14 NH326
181 23 E 615 000 735 000 20.1

Note (1) E: High-Capacity Type A, B: Specific Types, respectively
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Interchangeability of Traction Motor Bearings

NSK Bearing Numbers" Internal Clearance Tolerance Class Other Maker’s Numbers (SKF)
NU315E-TM0102 C4 P6 NU315ECMC4VA301
NU316E-TM0101 C4 P6 NU316ECMC4VA301
NU317E-TM0101 C4 P6 NU317ECMC4VA301
NU318E-TMO0101 C4 P6 NU318ECMC4VA301
NU320E-TM0102 C4 P6 NU320ECMC4VA301
NU322E-TM0101 C4 P6 NU322ECMC4VA301
NU324E-TM0102 C4 P6 NU324ECMC4VA301
NU326B-TM0113 CG185 P6A 468540VAS
NU326E-TMO0101 C4 P6 NU326ECMC4VA301
NU328E-TM0102 C4 P6 NU328ECMC4VA301
NU330E-TM0101 C4 P6 NU330ECMC4VA301
NU330E-TM1105% C4 P6 NU330ECMRDC4VA301
NU330J-TM0111 CG205 P6 466830M/W23
NU332E-TM0101 C4 P6 NU332ECMC4VA301
NU332EH2¢-TMO0101 C4 P6 NU332ECMC4VA309
NH312E-TM0101 C4 P6 NH312ECMC4VA301
NH313E-TM0101 C4 P6 NH313ECMC4VA301
NH314E-TMO0101 C4 P6 NH314ECMC4VA301
NH315E-TM0102 C4 P6 NH315ECMC4VA301
NH316E-TMO0101 C4 P6 NH316ECMC4VA301
NH317E-TMO0101 C4 P6 NH317ECMC4VA301
NH318E-TMO0101 C4 P6 NH318ECMC4VA301
NH320E-TM0102 C4 P6 NH320ECMC4VA301
NH320B-TM03120 CG153 P6A NH320M2/W23B/W83
NH320EH24-TM0102 C4 P6 NH320ECMC4VA309
NH322E-TM0101 C4 P6 NH322ECMC4VA301
NH324E-TM0102 C4 P6 NH324ECMC4VA301
NH324E-TM0105® C4 P6 NH324ECMRDC4VA301
NH326E-TMO0101 C4 P6 NH326ECMC4VA301
NH328E-TM0102 C4 P6 NH328ECMC4VA301

Notes (1) E: High-Capacity Type B, J: Specific Types, respectively
) One-Piece Roller Drop Type
) Two-Piece Roller Drop Type
)

Ceramic-Insulated Type

(1
@
€
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Gear Unit Bearings

Sponsored by NIPPON SHARYO, LTD.

Tuy Medio Line of Venezuela (IAFE),
Series 2000 Suburban EMU for Caracas
Bearing Numbers: 30314DAQWAPG6A (Pinion Side)
32944QWASA (Gear Side)
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Characteristics and Types of Gear Unit
Bearings

Gear unit bearings are used to facilitate the smooth
transmission of rotating force to the axles under vibration
during train operation. The bearings are usually operated
under harsh conditions. The reaction forces from the
mating gears as well as the inertia force of the pinion shaft
and the gearbox are applied to the gear bearings. Gear
unit bearings are most often lubricated by an oil bath
whose oil is splashed by the gears as they turn. Pinion
bearings, however, are located higher up in the gearbox
and their lubrication is generally more difficult.

For gears and pinions, pairs of single-row tapered roller
bearings are used in combination. Pinion bearings are
used in face-to-face arrangements on the traction motor
side and wheel side, while gear bearings are arranged
either back-to-back or face-to-face depending on the type
of coupling.

Specifications for New Gear Unit Bearings
1) Improved Cage Strength

Stresses generated in portions of the cage by vibration
during train operation increase as the train runs faster. The
cage is required to have higher fatigue strength to resist
these stresses. Particularly for Shinkansen trains, cage
stress was reduced by increasing the thickness of the
cage sheet. Also, the fatigue strength and wear resistance
of the cage were increased by nitriding the cage surfaces,
increasing the reliability of cages for gear unit bearings.

2) Dimension Stabilizing Heat Treatment

When used to support gears on Shinkansen trains
operated continuously at high speeds, the bearings are
subjected to high temperature rise caused by the agitation
of the lubricating oil. They are also prone to creep in the
inner ring due to expansion of the inner ring bore diameter
after extended operation. To prevent creep, the bearing
inner ring is specially heat treated for dimensional
stabilization.

3) Measures to Prevent Rib Seizure

In tapered roller bearings, seizure may occur between the
inner ring rib and roller end faces because of excessive
thrust force at high speeds. Improvements in surface
roughness and geometry, combined with advances in
gearbox design and lubricating conditions, have been
applied to NSK bearings to prevent such rib seizure.

Driving Gear Bearings for Diesel Vehicles

Diesel railway cars and locomotives use three power
transmission methods:

1. Direct drive or mechanical transmission (Fig. 3-5)
2. Electrical transmission (Fig. 3-6)
3. Hydraulic transmission (Fig. 3-7)

Presently, electrical and hydraulic transmission systems
are mainly used because they allow higher speeds, greater
power and easier control.

In the case of electrical transmission, electricity generated
by a diesel engine drives the traction motor. The driving
method of the traction motor is the same as in electric
vehicles. The operating conditions for the reduction gears
and reverse gears of the hydraulic and direct-drive
systems are similar to the gear units in electric vehicles.
However, hydraulic drive applies complex gear systems
for changing speed and direction using many kinds of
bearings. Customers therefore require that bearings have
minimal maintenance requirements.
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Table on Tapered Roller Bearings for Gear Units

T —

o

LB oD
od
Bearing Number Boundary Dimensions (mm) Basic Dynamic Basic Static Application®
d D T B c Load Rating (N) | Load Rating (N)

QT30 60 130 33.5 31 22 127 000 139 000 Gear (P)
30312DQWAP6 60 130 33.5 31 22 127 000 139 000 Gear (P)
30313DQWAP6BU1 65 140 36 33 23 147 000 163 000 Gear (P)

QT31 70 150 40 37 27 172 000 198 000 Gear (P)

QT9 70 150 38 35 25 165 000 185 000 Gear (P)

QT9A 70 150 38 35 25 165 000 185 000 Gear (P)

QT9B-1 70 150 38 35 25 165 000 185 000 Gear (P)

QT9B-2 70 150 38 35 25 165 000 185 000 Gear (P)

QT9C 70 150 38 35 25 165 000 185 000 Gear (P)
30314QWAP6 70 150 38 35 30 194 000 218 000 Gear (P)
30314DAQWAP6A 70 150 38 35 25 165 000 185 000 Gear (P)

QT7 75 160 40 37 27 189 000 224 000 Gear (P)

QT7A 75 160 40 37 27 189 000 224 000 Gear (P)

QT20X 75 160 40 37 31 197 000 215 000 Reverse gears
30315QWAP6 75 160 40 37 31 209 000 233 000 Gear (P)
30315DXQWAP6 75 160 40 37 26 189 000 224 000 Gear (P)

QT4 80 170 42.5 39 28 208 000 241 000 Gear (P)

QT4A 80 170 42.5 39 28 208 000 241 000 Gear (P)
30316QWAP6 80 170 42.5 39 33 235 000 265 000 Gear (P)
30316DXQU18 80 170 42.5 39 27 208 000 241 000 Reduction gears
QT18 85 180 45.5 42 29 244 000 285 000 Gear (P)
30317QWAPG6A 85 180 44.5 41 34 262 000 300 000 Gear (P)
30317DQWAPGBA 85 180 44.5 41 29 233 000 269 000 Gear (P)

30318 90 190 46.5 43 36 305 000 360 000 Reduction gears
30319 95 200 49.5 45 38 335 000 400 000 Reduction gears
30320QWAPGA 100 215 51.5 47 39 365 000 435 000 Reduction gears
30322 110 240 54.5 50 42 410 000 475 000 Reduction gears
30328QWAP6 140 300 67.75 62 53 600 000 740 000 Gear (G)

30330 150 320 72 65 55 690 000 860 000 Gear (G)

32030 150 225 48 45 38 340 000 560 000 Gear (G)

32032 160 240 51 48 41 380 000 645 000 Gear (G)

32034 170 260 57 54 46 470 000 830 000 Gear (G)

QT23 180 290 70 70 54 640 000 1 080 000 Reduction gears
QT16) 190 280 49 46 36.5 605 000 1240 000 Gear (G)

QT6 190 300 49 46 36.5 705 000 1270 000 Gear (G)

32038 190 290 64 60 52 555 000 960 000 Gear (G)
QT26-4 192 280 58 60 41 410 000 780 000 Gear (G)

QT290 193.675 282.575 50.8 47.625 36.513 360 000 600 000 Gear (G)

QT26-2 194 280 58 60 41 410 000 780 000 Gear (G)

QT26 195 280 58 60 41 410 000 780 000 Gear (G)

QT136 200 290 49 46 36.5 625 000 1 330 000 Gear (G)

QT25 200 280 51 48 41 410 000 780 000 Gear (G)

QT27 200 290 55 60 41 410 000 790 000 Gear (G)

32040 200 310 70 66 56 640 000 1140 000 Gear (G)

QT34 202 290 58 60 41 435 000 855 000 Gear (G)

Q1286 202.5 290 49 46 36.5 645 000 1320 000 Gear (G)

QT33 205 283 51 48 41 415 000 795 000 Gear (G)

QT36 210 290 51 48 41 420 000 810 000 Gear (G)

QT5 210 320 701 66 56 665 000 1180 000 Gear (G)

QT24 210 320 70 75 56 665 000 1180 000 Gear (G)

QT19-1 214 330 70 70 56 685 000 1210 000 Gear (G)

QT35 215 315 65 70 49 595 000 1130 000 Gear (G)

QT32 218 315 65 70 49 595 000 1130 000 Gear (G)
32944QWASA 220 300 51 48 41 425 000 855 000 Gear (G)
32052Q 260 400 87 82 71 1130 000 2 020 000 Gear (G)

Notes (1) Sizes have been converted to millimeters from inches.

(2) Gear (P): Pinion-Side Bearing of Gear Unit, Gear (G): Gear-Side Bearing of Gear Unit
(3) Double-Row Configuration
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Bearing Test Facilities for Rolling Stock

55| NSK

UIC-compliant rotation test equipment for railway axle
box bearings

This equipment can test railway axle box bearings based on
UIC515-50 standards. It can test two bearings
simultaneously under identical conditions and programmed
operation including forward and reverse rotation. The loading
mechanism utilizes a servo-pulsar and can apply various
fluctuating radial and axial loads. Additionally, bearing
rotational tests can be conducted by inputting the load data
of an actual vehicle. The test equipment can simulate
Shinkansen conditions and is equipped with a cooling device.

Rotation test equipment for railway axle box bearings

This equipment can test performance and durability for
railway axle box bearings using actual axle boxes for bullet
trains and conventional trains. It can test programmed
operation including forward and reverse rotation and
stopping. To create the load conditions of bearings in actual
vehicles, radial load can be applied by hydraulic pistons and
axial loads can be applied in turn to both rows of a double-
row bearing by moving the axle box back and forth with a
hydraulic piston. Additionally, replicating cooling conditions
during actual running, an air cooling device is included.

Rotation test equipment for bearings for large traction motors

This equipment can test the performance and durability of
traction motor bearings for electric locomotives with bores of
$150 mm and over. To simulate actual running conditions,
programmed operation can be conducted with rapid
acceleration to the maximum speed of actual trains under
load conditions equivalent to actual vehicles. Additionally, to
replicate heat generated by the rotor, high-temperature tests
can be conducted.



Bearing Test Facilities for Rolling Stock

Rotation test equipment for bearings for small traction motors

This equipment can test the performance and durability of
electric car traction motor bearings whose bores are 100 mm
or less. Simulating actual running conditions of motors and
providing the required conditions for pre-delivery motor
inspections, programmed operation can be conducted
including rapid acceleration to the maximum speed of actual
trains under load conditions equivalent to actual vehicles.
Additionally, to replicate heat generated by the rotor, high-
temperature tests can be conducted. The equipment is used
primarily to evaluate bearings under radial load only, but it can
also be used to test bearings with a fluctuating axial load. The
bearings are usually tested with grease but sometimes with oil.

Drop impact test equipment

This equipment can apply impact loads to a bearing.
Applying repeated drop impacts to a bearing is an effective
means of evaluating the fatigue strength of the cage. The
vibrating acceleration applied to the bearing with each
impact can be set by changing the height from which the
bearing is dropped.

PV test equipment

This equipment is for testing the performance and durability
of gear unit bearings. Bearing starting torque and dynamic
torque can be measured during testing. Radial and axial
loads are applied to the bearing using hydrostatic bearings.
Additionally, accelerated testing on the seizure resistance
between the rib and end faces of rollers in tapered or
cylindrical roller bearings can be evaluated by creating
lubricant-starved conditions.
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Worldwide Sales Offices and Manufacturing Plants

NSK LTD.-HEADQUARTERS, TOKYO, JAPAN www.nsk.com
AMERICAS & EUROPE lesel Bldg., 6-3, Ohsaki 1-chome, Shinagawa-ku, Tokyo 141-8560, Japan
DEPARTMENT 03 -3779- 71 20 F:03-3779-7433 T: 2224280 NSK BRGJ C:81

ASIA MARKETING & Nissei Bldg., 6-3, Ohsaki 1-chome, Shinagawa-ku, Tokyo 141-8560, Japan
SALES DEPARTMENT P: 03 3779-7121 F:03-3779-7433 T: 2224280 NSK BRG J ~ C: 81
Africa

South Africa:

NSK-RHP SOUTH AFRICA (PTY) LTD.

JOHANNESBURG 25 Galaxy Avenue, Linbro Business Park, Sandton 2146, Gauteng, South Africa
P:(011) 458 3600 F:(011) 458 3608 C:2

Asia and Oceanla

Australia:
NSK-RHP AUSTRALIA PTY. LTD.

MELBOURNE 11 Dalmore Drive, Scoresby, Victoria 3179, Australia
P: (03) 9764-8302 F: (03) 9764-8304 C: 61

SYDNEY Unit 1, Riverside Centre, 24-28 River Road West, Parramatta, N.S.W. 2150, Australia
P: 02-9893-8322 F: 02-9893-8406 C:6

BRISBANE 91 Wellington Road, Easl Brisbane, Queensland 4169, Australia
P: 07-3393-1388 F:07-3393-1236 C:61

ADELAIDE 64 Greenhill Road, Wayvnle South Australia 5034 Australia
P:08-8373-4811 F:08-8373-1 C:6

PERTH Unit 4, 36 Port Kembla Drive, Bibra Lake, Western Australia 6163, Australia

R P:089-434-1311 F: 089-434-1318 C:6
China

NSK-RHP HONG KONG LTD.

HONG KONG Room 512, Wing On Plaza, Tsim Sha Tsul East Kowloon, Hong Kong
P: 2739 9933 F:2739-9323 852

KUNSHAN NSK CO., LTD.

KUNSHAN 258 South Huang Pu Jiang Rd Kunshan E&T Development Zone
Jlang Su P.R., 215335, China

0520-7305654 F: 0520-7305689 C: 86
GUIZHOU HS NSK BEARINGS CO., L
ANSHUN Dongjiao, Anshun, Gulzhou 561000 China

P:0853-3521505  F:0853-3522722 C: 86
NSK REPRESENTATIVE OFFICES

BEWJING Room 515, Beijing Fortune Bldg., 5 Dong san Huan Bei Lu, Chao Yang District,
Beijing, 100004, China
P:010-6501-4311 F:010-6590-8166 C: 86

SHANGHAI Room 1005, Shanghai International Trade Center 2200 Yan An Road (w.),
Shanghai, 200336, China
P:21-6209-9051 F:21-6209-9053 C: 86

GUANGZHOU Room 2802, Guangzhou International Electronics Tower 403,
Huan Shi Rd East, Guangzhou, 510095, China
P:020-8732-0583 F:020-8732-0574 C: 86

ANSHUN Dongjiao, Anshun, Guizhou, 561000, China

India P: 0853-3522522 F: 0853-3522552 C: 86

RANE NASTECH LTD.
ADRAS 14, Rajagopalan Salai, Vallancherry Guduvancherry, Pin-603 202, India

P:4114-65313, 65314, 65365, 66002 F:4114-66001 C:91

NSK REPRESENTATIVE OFFICE

CHENNAI 2A, First Street, Cenotaph Road, Chennai, 600 018, India

R P:044-4334732 F:044-4334733 c:oi

Indonesia:

P.T. NSK BEARINGS MANUFACTURING INDONESIA

JAKARTA PLANT  Blok M-4, Kawasan Berikat, MM2100 Industrial Town Cibitung, Bekasi 17520,
Jawa Barat, Indonesia
P:021-898-0155 F: 021-898-0156, 021-898-0183  C: 62

Ko

NSK KOREA CO., L
9F (Western Hall) Posco Center 892, Deachi 4 Dong Kangnam-Ku, Seoul, Korea
P: 02-3287-0300 F:02-3287-0345, 0445 C: 82

CHANGWON 60 Songsan-Dong, Chang-Won-Shi, Kyongsangnam—Do, Korea
PLANT R P:0551-287-6001 F:0551-285-9982 C:82
Malaysia:

NSK BEARINGS (MALAYSIA) SDN. BHD.

KUALA LUMPUR 1st Floor, Kompleks Kemajuan, No.2, Jalan 19/1B, 46300 Petaling Jaya,
Selangor Darul Ehsan, Malaysia
P: 03-758-4396 F:03-758-4412

PRAI 10, Lengkok Kikik 1, Taman Inderawasih, 13600 Prai, Penang, Malaysia
P: 04-399-1763 F: 04-399-1830 C:6

JOHOR BAHRU Ground Floor, No. 27, Jalan Bakawali 50, Taman Johor Jaya, 81100 Johor

Bahru, Johor, Malaysna

P: 07-354-6290 F: 07-354-6291 :

Lot 10, Lrg. Kurma 4, Likas Ind. Centre, 5 ‘/leles Jalan Tuaran, 88450

Inanam Sabah MalayS|a

: 088-421-261 C: 60

NSK MICRO PRECISION (M) SDN BHD.

MALAYSIA PLANT No.43 Jalan Taming Dua,Taman Taming Jaya, 43300 Balakong, Selangor
Darul Ehsan, Malaysia
P:03-961-6288 F:03-961-6488 C: 60

New Zealand: www.nsk-rhp.co.nz

NSK-RHP BEARINGS N.Z. LTD.

AUCKLAND 3 Te Apunga place Mt. Wellington, Auckland New Zealand

. P: (09) 276-4992  F: (09) 276-4082
Philippines:

NSK REPRESENTATIVE OFFICE

KOTA KINABALU

MANILA Unit 910 PS Bank Tower Sen. Gil Puyat Avenue Corner Tindalo Street,
Makati City 1200, Metro Manila, Philippines
P: 02-759-6246 F: 02-759-6249 C: 63

Singapore:

NSK INTERNATIONAL (SINGAPORE) PTE LTD.

SINGAPORE 8 Toh Guan Road #04-02 Singapore 608837
(65) 273 0357 F: (65) 275 8937 C: 65
NSK SINGAPORE (PTE) LTD
SINGAPORE 48 Toh Guan Road #02-03 Singapore 608837
T P: (65) 278 1711 F: (65) 273 0253 T: RS24058 C: 65
aiw
TAIWAN NSK PRECISION CO., LTD
TAIPEI , 34, Chung Shan N Rd., Sec. 3, Taipei, Taiwan R.O.C.
P 02 2591-0656 F: 02-2597-3101 C: 886
TAICHUNG 107-6, SEC, 3, Wenxin Rd., Taichung, Taiwan R.O.C.
) P:04-311-7978 F:04-311-2627 C: 886
Thailand:

NSK BEARINGS (THAILAND) CO., LTD.
BANGKOK 25th Floor RS Tower, Rachadaphlsek Road, Dlndaeng Bangkok 10320, Thailand
P:02-6412150~58 F:02-6412161 C: 6!
NSK SAFETY TECHNOLOGY (THAILAND) co., LTD
CHONBURI Amata Nakorn Industrial Estate 700/68 Moo 6 Bangna-Trad Rd.,
T Don-Hua-Roh A. Muang, Chonburi 20000, Thalland
P: (038) 214-317-8 F: (038) 214-316  C:
SIAM NASTECH CO.,
CHACHOENGSAO 90 Moo 9, Wellgrow Industrial Estate, Km. 36 Bangna-Trad Road, Bangwao,
Bangpakong, Chachoengsao 24180, Thailand
P: (038) 522-343 ~ 350  F:038-522-351 C:66

Europe
NSK-RHP EUROPE LTD. (EUROPEAN HEADQUARTERS) www.nsk-rhp.com
RUDDINGTON, UK Mere Way, Ruddington, Nottinghamshire, NG11 6JZ U.K.
P:0115-936-6464 F:0115-936-6400 C: 44

Franc
NSK RHP FRANCE S.A.

ARIS Quartier de I'Europe, 2 Rue Georges Guynemer, 78283 Guyancoun Cedex, France
P:(01) 30-57-39-39  F: (01) 30-57-00-01 T: 698578
Immeuble “Le Périphérique” 16, Rue des Brosses, 69623 Vllleurbanne Cedex, France
P: (04) 72-15-29-00 F: (04) 72-37-54-03 133

LYON

Germany:
NSK-RHP DEUTSCHLAND GMBH

DUSSELDORF Harkortstr. 15, 40880 Ratingen, Germany
P:0-21-02-4810 F:0-21-02-481-229 C:49
STUTTGART Sielminger Str. 65, 70771 Leinfelden-| Echterdlngen Germany
P:0711-79082-0 F:0711-79082-99 :
LEIPZIG Zschortauer Str. 76, 04129 Leipzig, Germany

P:0341-5631241 F:0341-5631243 C: 4

Italy:

NSK-RHP ITALIA S.P.A.

MILANO Via XX Settembre, 30 20024 Garbagnate Milanese (M:Iano) Italia
P:02-995-191 F:02-99025778, 02-99028373 C: 3!

Netherlands:

NSK-RHP NEDERLAND B.V.

AMSTERDAM Bouwerij 81, 1185XW. Amstelveen, The Netherlands
P: (020) 647-0711  F: (020) 645-5689 C: 31

Poland:

NSK-RHP EUROPE LTD. WARSAW LIAISON OFFICE

WARSAW LIAISON Oddzial w Warszawie, ul. Migdalowa 4 lok. 73, 02- 796 Warsaw Poland
P: 48-22-645-1525, 1526  F: 48-22-645-1529 C: 4

NSK ISKRA S.A.

CORPORATE Ul. Jagiellonska 109, 25-734 Kielce, Poland

OFFICE/PLANT P:48-41-366-6111 F:48-41-345-4599 C: 48

Spain: )

NSK-RHP IBERICA, S.A.

BARCELONA Calle de la Hidraulica, 5, P.I. “La Ferreria” 08110 Montcadai Reixac (Barcelona), Spain
P: 93-575-4041 F: 93-575-0520 C:3

Turke

ey:
NSK-RHP BEARINGS MIDDLE EAST TRADING CO., LTD.
ISTANBUL Eski Uskudar Cad. Cayir Yolu Sok. Nora Center Kaﬂ 81090 Icerenkoy, Istanbul, Turkey
P:90-216-463-61-50 F: 90-216-463-61-47  C: 9
United Kingdom: www.nsk-rhp.co.uk
NSK-RHP EUROPEAN TECHNOLOGY CENTRE

RUDDINGTON Mere Way, Ruddington, Nottinghamshire, NG11 6JZ U.K.
P:0115-940-5409 F: 0115-940-5419 144
NSK-RHP UK LTD.
RUDDINGTON Mere Way, Ruddington, Nottinghamshire, NG11 6JZ U.K.
P: 0115 936-6600 F:0115-936-6702 C: 44
NASTECH EUROPE LTD.
CORPORATE Torrington Avenue, Coventry, CV4 9AE U. K
OFFICE/PLANT P:0120-367-4241 F: 01203-854599
PETERLEE 1 Palmer Road, South West Industrial Estate, Peterlee Co. Durham, SR8 2JJ U.K.
PLANT P:0191-518-6800 F:0191-518-6808 C: 4

North and South America

NSK AMERICAS, INC. (AMERICAN HEADQUARTERS)
ANN ARBOR, USA 3861 Research Park Drive, Box 1507, Ann Arbor Michigan 48106-1507, U.S.A.
P: 734-761-9500 F:734-761-9511
Argentina:
BUENOS AIRES Calle Maipu 325-7B CP. 1006 Buenos Aires, Argentina
. P: 11-4325-7855 F:11-4328-0128 C: 54
Brazil: www.nsk-ltd.com.br
NSK DO BRASIL INDUSTRIA E COMERCIO DE ROLAMENTOS LTDA.
SAO PAULO Rua 13 de Maio, 1633-14°. Andar, CEP: 01327-905-Bela Vista-Sao Paulo-SP, Brazil
P:011-269-4700 F:011-269-4720 C: 55
Rua Cancio Gomes, 502-Sala 204, CEP: 90220 060, Porto Alegre, RS, Brazil
P:051-222-1324 F:051-222-2599 C: 5!
BELO HORIZONTE Rua Ceara, 1431-Sala 405, CEP: 30150-311, Belo Horizonte, MG, Brazil
P:031-274-2477 F: 031-273-4408 C:
Rua Mario Lobo, 61-Sala 1112-11°, Andar, CEP: 89201-330, Joinville, SC, Brazil
P:047-422-5445 F:047-422-2817 C: 55
Av. Conselheiro Aguiar, 2738 Conj. 604, CEP: 51020-020, Recife, PE, Brazil
P:081-326-3781 F:081-326-5047 C:
Av Vereador Jo&o Batista Fitipaldi, 66, CEP: 08685 000-Vila Maluf, Suzano, SP, Brazil
P:011-7701-4007 F:011-4748-2355 C: 5!

PORTO ALEGRE

JOINVILLE
RECIFE
SUZANO PLANT

Canada: www.nsk-rhp.ca

NSK-RHP CANADA INC.

HEAD OFFICE 5585 McAdam Road, Mississauga, Ontarlo L4Z 1N4, Canada
P: 905-890-0740 F: 905-890-0434

MONTREAL 2150-32E Avenue, Lachine, Quebec H8T 3H7 Canada
P:514-633-1220 F:514-633-8164 C:

TORONTO 5585 McAdam Road, Mississauga, Ontario L4Z 1N4, Canada
P: 905-890-0561 F: 905-890-1938 C:

EDMONTON 9225-41st Avenue, Edmonton, Alberta T6E 6R5, Canada
P: 604-294-1151 F: 604-294-1407 C:

VANCOUVER 3353 Wayburne Drive, Burnaby, British Columbla V5G 4L4, Canada
P:604-294-1151 F: 604-294-1407 C:

Mexico:

NSK RODAMIENTOS MEXICANA, S.A. DE C.V.

MEXICO CITY Minas Palacio No.42-6, Col. San Antonio Zomeyucan Naucalpan de Juarez,
C.P. 53750 Estado de Mexico, Mexico
P:5-301-2741, 5-301-3115, 5-301-4762 F:5-301-2244, 5-301-2865 C: 52

United States of America: www.nsk-corp.com

NSK CORPORATION

[CORPORATE OFFICE, Aftermarket Business Unit, OEM Business Unit]

ANN ARBOR 3861 Research Park Drive, Box 1507 Ann Arbor, Mlchlgan 48106-1507, U.S.A.
P: 734-761-9500 F:734-761-9511, 734-668-7888 C:

[BRANCHES and DISTRIBUTION CENTERS]

LOS ANGELES 13921 Bettencourt Street, Cerritos, Callforrna 90703, U.S.A.
P: 562-926-2975 F: 562-926-3553 C:

SAN JOSE 1900 McCarthy Boulevard, Suite 107, Mllpltas California 95035, U.S.A.
P: 408-944-9400 F: 408-944-9405

INDIANAPOLIS 5550 Progress Road, Park Fletcher, Indlanapolls Indiana 46241, U.S.A.
P:317-247-4724 F: 317-247-5660 C:

ATLANTA 5575 Gwaltney Drive, Atlanta, Georgia 30336 US.A.
P: 404-349-2888 F:404-349-1209 C:

[PLANTS]

ANN ARBOR 5400 South State Road, Box 990, Ann Arbor, Mlchlgan 48108, U.S.A.
P: 734-996-4400 F: 734-996-4707 C:

CLARINDA 1100 N First Street, Clarinda, lowa 51632, U. S A.
P:712-542-5121 F:712-542-4905 C:

FRANKLIN 3400 Bearing Drive, Franklin, Indiana 46131, U S.A.
P: 317-738-5000 F:317-738-4310 C:

LIBERTY

1112 East Kitchel Road, Liberty, Indiana 47353 U.S.A.
P: (765) 458-5000 F: (765) 458-7832 C:
NSK AMERICAN TECHNICAL CENTER

ANN ARBOR 3917 Research Park Drive, Ann Arbor, Mlchlgan 48108, U.S.A.
734-668-0877 F: 734-668-0852 C:
PRECISION BUSINESS UNIT
CHICAGO 250 Covington Drive, Bloomingdale, lllinois 601 08, U.S.A.
P: 630-924-8000 F: 630-924-8197 C:
NASTECH
CORPORATE

110 Shields Drive Route 2, Box 0030, Bennington, Vermont 05201, U.S.A.
OFFICE/PLANT P: 802-442-5448 F: 802 442-2253 C:
SALES OFFICE 2851 Boardwalk Drive, Ann Arbor, Michigan 481 04, US.A.
4-669-8272 F: 734-669-8102 C:
NSK SAFETY TECHNOLOGY INC.
DETROIT 281 Enterprise Court Suite 100, Bloomﬂeld HIIIS Michigan 48302, U.S.A.
P: 248-338-4959 F:248-338-3208
2320 Paseo de las Americas, Suite 106, San Dlego California 92173, U.S.A.
P:619-661-6171 F:619-661-7175 C:
Calle Aguila Coronada No. 2000, Parque Indusmal Bajama 9 El aguila,
Tijuana, Baja California, Mexico
P 619 661 5500 F 619 661-1228 C 1
6-25-53-10
NSK-RHP AMERICAN DISTRIBUTION CENTER, INC www nsk-cor com/miami
5201 Blue Lagoon Drive, Suite 670, Mlaml Florida 33126, U.S.
P: (305) 261-7824  F: (305) 261-6246, (305) 267-7447  C: 1
NSK RHP BEARINGS LIMITED
P.O. Box 18, Northern Road, Newark, Nottlnghamshlre NG24 2JF U.K.
P:01636-605123 C:

SAN DIEGO
TIJUANA PLANT

OFFICE F:01636-642083  T: 377652

NEWARK P.O. Box 18, Northern Road, Newark, Nottlnghamshlre NGZ4 2JF U.K.
PL. P:01636-605123  F:01636-605000  T: 377652

BLACKBURN Roman Road Industrial Estate, Blackburn, Lancashlre BB1 2LZ U.K.
PL. P:01254-661921 F:01254-679502

NSK RHP PRECISION Bowbndge Road, Newark, Nomnghamshlre NG24 4BZ U.K.
P: 01636-605126 F:01636-613559 C: 4

NSK RHP AEROSPACE Oldends Lane, Stonehouse, Gloucestershire, GL10 3RH U.K.
C: 4.

PLANT/SALES P:01453-822333 F:01453-825945
NEUWEG Postfach 1155, Ehinger Strasse 5, D-89593 Munderkmgen Germany
(GERMANY) P 07393-540 F: 07393-3732 C: 4

Rue Champ-Barby 25, Ch-1630 Bulle, Swnzerland

wiB
(SWITZERLAND) P:026-9191100 F:026-9191120

P:Phone F:Fax T:Telex C: Country Code Printed in Japan

NSK Ltd. has a basic policy not to export any products or technology designated as controlled items by export-related laws. When exporting the products in this
brochure, the laws of the exporting country must be observed. Specifications are subject to change without notice and without any obligation on the part of the
manufacturer. Every care has been taken to ensure the accuracy of the data contained in this brochure, but no liability can be accepted for any loss or damage
suffered through errors or omissions. We will gratefully acknowledge any additions or corrections.



