MOTION & CONTROL

NSK

Rolling Bearings
for Continuous Casters

Cylindrical roller bearings with aligning rings, split roller
bearing units, and SWR™ roller bearings that are highly
reliable, cost-effective, and achieve long life.
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the Performance of Continuous Casters | -a. e

Speed: 10 rpm

Sliding ratio: 30%

0.02F Lubricant: Spindle oil (2 ml/min)
Test period:

Our specially-designed bearings for continuous caster rolls have been developed using advanced - —/
technology and extensive research.
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o - R It of oil lubricati test
Features and benefits of NSK caster bearings : R SR TR R
_ Resistance to wear improved by more than six times.

NSK SWR™ Bearings (Super Wear Resistance bearings)

Long-life, anti wear, and extended maintenance intervals ; Cylindrical Roller Bearings with Aligning Rings

Longer life and higher reliability ensure greater cost performance and increased productivity. H
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NSK Cylindrical Roller Bearings with Aligning Rings
Long-life and high load capacity 2 Ly
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NSK Split Roller Bearing Units for Segmented Drive Rolls
Long-life and high reliability

NSK has assortment of ordinary spherical roller bearings and sealed spherical roller bearings.

. . . : . . ; Full complement F i
Other NSK bearings widely used in continuous casters include slewing bearings for ladle turrets, S (Fresend) Withcage

spherical roller bearings, and cylindrical roller bearings for various roll supports.

Split Roller Bearing Units
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Slewing bearings

Spherical Roller Bearing Sealed-Clean Roller Bearings
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Fixed end and free end Grease replenishing type

Spherical roller bearings Cylindrical roller bearings
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NSK Split Roller Bearing Units for Segmented Drive Rolls

(US Pat. 4671682)

Split roller bearing units significantly simplify
the design and mounting of segmented drive
rolls and facilitate easy bearing replacement.

Higher Load Capacity

High load capacity with full complement design.

Highly Effective Seals
Multiple seals including special single-split oil seals, self-
lubricating seal rings, and labyrinth rings between the roll side
faces and a bearing are installed.

Uniform Stress Distribution
Optimum crowning of roller rolling surfaces.

Smooth Aligning

Aligning capability assured by spherical surfaces between
bearing periphery and housing bore.
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SWR™ bearings
(Spherical roller bearings)

Split full- complement
cylindrical roller bearings

Cylindrical roller bearings
with aligning ring
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Axially
fixed free

Directly Coupled Inner Ring Segments

Improved bearing accuracy and ease of assembly. Smooth
sliding surface for split seals.

Water-Cooled Jackets

Highly-effective cooling within a limited space.

Special Surface Treatment

Surface treatments improve initial bearing lubrication, reduce
wear of the aligning spherical surfaces, and prevent rust.
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Measurement of Actual Loads on Guide Roll Bearings in Continuous Casters

In order to determine the actual loads on bearings, tests
were conducted to compare calculated results with actual
loads measured in a caster.

Application: guide rolls
Bearing @: sperical roller bearings
Bearings @ and ®: split cylindrical roller bearings
Bearings @: cylindrical roller bearings with
aligning rings
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Bearing Layout

Bearing Load (kN)
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Bearings

Finite Element Method Analysis of Split Bearing Units for Guide Rolls

We have determined the optimum unit design regarding load
distribution, life, and rigidity using FEM analysis.

Application:
Bearing :
Plummer block:

guide rolls (¢270 Rolls)
130 RNP 2001
130 PCR 2701




NSK Split Cylindrical Roller Bearing Units
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Boundary Dimensions (mm) Basic Load Ratings Roll T Plummer Block (mm) Dimensions (mm)
Bearing Numbers Diameter | y;t))e NThare
d D B B, r C. (kN) Cor (KN) (mm) umbers d L A H hy Hs Z, J v N S,
100RNPH1801 100 185 169 74 15 475 950 225 2 100PCR2201 100 235 152 132 10 234.5 9 165 100 4 M20
110RNPH1801 110 180 187 49 15 272 570 230 2 110PCR2301 110 230 120 160 10 265 9.5 140 - 2 M30
110RNP1802 110 180 149 60 20 390 865 250 1 110PCR2501 110 250 139 150 15185 263.5 55 = - 1 M36
110RNPH2001 110 200 179 80 20 5385 1090 250 2 110PCR2502 110 250 156 150 ilil25 263.5 12 — - 1 M36
115RNPH2001 115 205 202 98 15 625 1460 240 2 110PCR2401 315 245 183 190 10 300 10 150 - 2 M24
120RNPH1901 120 195 157 66 20 410 950 250 2 120PCR2501 120 250 142 165 YIS 278.5 9 190 90 4 M24
130RNP2001 130 205 129 60 20 455 1030 270 1 130PCR2701 130 265 118 190 EES 313.5 6 195 65 4 M30
130RNP2101 130 215 174 75 20 540 1190 280 1 130PCR2801 130 280 156 160 10 290 g5 200 100 4 M24
130RNPH2201 130 225 189 90 20 670 1460 280 2 130PCR2802 130 280 172 180 1915 308.5 9 220 110 4 M30
140RNPH2102 140 215 162 60 20 415 950 270 2 140PCR2701 140 270 145 180 10 305 915 170 — 2 M30
140RNPH2103 140 215 189 74 2.5 490 1170 265 2 140PCR2601 140 265 174 175 a5 300 8 230 130 4 M20
140RNP2302 140 235 139 60 20 550 1120 300 1 140PCR3001 140 300 118 210 11145 348.5 6 220 65 4 M36
140RNP2401 140 245 184 85 20 710 1510 310 1 140PCR3101 140 310 166 175 10 320 ar5 220 110 4 M24
145RNPH2201 145 225 179 76 20 560 1340 280 2 “‘ 145PCR2801 145 280 162 250 10 380 9 220 100 4 M30
145RNPH2301 145 230 196 76 20 630 1440 280 2 145PCR2802 145 280 183 260 10 390 7 220 123 4 M30
145RNPH2401 145 240 208 89 20 765 1780 295 2 i 145PCR2901 145 295 195 270 10 407.5 7 230 130 4 M30
150RNPH2302 150 230 157 70 725 570 1380 280 2 150PCR281 150 280 145 170 10 300 6.5 96 — 2 026
150RNPH2303 150 230 199 78 245 555 1340 280 2 150PCR2801 150 280 184 175 10 305 8 230 140 4 M20
150RNPH2401 150 245 159 80 20 680 1550 280 2 150PCR280 150 330 144 310 10 440 8 350 260 4 ¢33
150RNPH2501 150 250 189 84 20 735 1640 320 2 150PCR3201 150 320 168 220 11.5 368.5 11 240 90 4 M36
150RNP2701 150 270 205 84 20 885 1750 350 1 150PCR350 150 350 193 185 il'5 345 6.5 200 140 4 M30
150RNPH2702 150 215 199 100 20 945 1970 330 2 150PCR3301 150 330 182 220 i18°5 37345 9 260 110 4 M36
155RNPH2401 155 245 199 83 20 740 1720 300 2 150PCR3001 155 300 182 260 10 400 9 240 110 4 M30
160RNPH2502 160 255 199 90 20 735 1730 310 2 160PCR3101 160 310 178 185 16.5 32315 11 150 - 2 M30
170RNP2601 170 265 214 100 20 880 2 050 330 1 170PCR3301 170 320 194 290.5 10 4455 10.5 260 340 4 926
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NSK Cylindrical Roller Bearings with Aligning Rings for

Continuous Casters

High Load Capacity

Full complement type achieves higher load capacity in a

compact design.

Cage type achieves higher load capacity in a compact design,
which allows easier handling.

Smooth Angular Aligning

Smooth aligning assured by tight control of spherical surface
tolerances of bearing outer rings and aligning rings.

Edge load on rollers caused by misalignment or roll expansion
and contraction is eliminated.

Uniform Stress Distribution
Optimum crowning of roller contact surfaces.

Special Surface Treatment

Surface treatments improve initial bearing lubrication reduce
wear of the aligning spherical surfaces, and prevent rust.

Full Complement

¢d ¢D

Cylindrical Roller Bearings with Aligning Rings (Full complement)

Bearing Numbers

Boundary Dimensions (mm)

Basic Load Ratings

B ? /ﬂgmgmg
e \./
e ‘=~ Outer ring
"
r | Sealed-clean, cylindrical roller
bearings with aligning rings
¢d @D are available.
Please contact NSK for more
5 % 7 information.
With cage
Cylindrical Roller Bearings with Aligning Rings (With cage)
Bearing Numbers Boundary Dimensions (mm) Basic Load Ratings
Free end d D B r(min) C. (kN) Cor (KN)
110RUB41 110 180 69 2 271 490
120RUB40 180 60 2 247 495
120RUB41 120 200 80 2 370 680
120RUB32 215 76 2.1 435 735
130RUB41 210 80 2 380 715
130RUB32 5 230 80 3 490 825
140RUB40 210 69 2 330 670
140RUB41 i 225 85 2.1 435 830
150RUB40 225 75 251 375 755
150RUB41 150 250 100 2.1 540 1040
150RUB32 270 96 3 690 1210
160RUB41 270 109 2.1 690 1260
160RUB32 151 290 104 3 795 1370
170RUB41 280 109 251 710 1330
170RUB32 e 310 110 4 915 1590
180RUB40 280 100 2.1 635 1300
180RUB41 I 300 118 3 .55 1460
190RUB40 290 100 2l 650 1360
190RUB32 e 340 120 4 1050 1870
200RUB40 310 109 231 770 1540
200RUB41 S 340 140 3 1080 2 200

Note: Other bearings are available. Please contact NSK for additional information.
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Free end d D B r(min) Cr (kN) Cor (KN)
110RUB41APV 180 69 2 375 805
110RUB32APV 0 200 69.8 2451 440 805
120RUB40APV 180 60 2 305 715
120RUB41APV 120 200 80 2 450 985
120RUB32APV 215 76 2.1 510 990
130RUB40APV 200 69 2 405 935
130RUB41APV 130 210 80 2 480 1050
130RUB32APV 230 80 3 585 1090
140RUB40APV 210 69 2 420 990
140RUB41APV 140 225 85 2.1 545 1230
140RUB32APV 250 88 3 a5 1390
150RUB40APV 225 75 2.1 435 1070
150RUB41APV 150 250 100 2.1 710 1620
150RUB32APV 270 96 3 815 1640
160RUB40APV 240 80 2.1 490 1200
160RUB41APV 160 270 109 2.1 855 1830
160RUB32APV 290 104 3 960 1890
170RUB40APV 260 90 2.1 640 1520
170RUB41APV 170 280 109 2.1 875 1900
170RUB32APV 310 110 4 1060 2 090
180RUB40APV 280 100 25 785 1870
180RUB41APV 180 300 118 3 940 2120
180RUB32APV 320 112 4 1090 2 190
190RUB40APV 290 100 25 810 1980
190RUB41APV 190 320 128 3 1120 2480
190RUB32APV 340 120 4 1210 2430
200RUB40APV 310 109 2.1 960 2 250
200RUB41APV 200 340 140 3 1300 2930
200RUB32APV 360 128 4 1320 2 760

Note: Other bearings are available. Please contact NSK for additional information.
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SWR™ Bearing

FEtures

Improved wear resistance
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Improved flaking life property

Improved fracture toughness

Especially suitable for spherical roller bearings used in guide rolls of a continuous casting machine.

NSK succeeded in developing new steel, ixﬁ” l:'ﬂ
including very hard and fine carbonitride, by ) - ]
using carbonitriding technology. NSK was the
first in the world to take developed steel, in EA CA C,CD
which a special alloy element was added, and
apply it to roller bearings.
Boundary Dimensions Basic Load Ratings
- = 7 o B =
0 o R Y ! mm KN
R e N e S Bearing No. ) )
e a8 L f g g d D B i G G
L Teh e ) BE e r L0 (min) r or
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@ Y IR R S ‘ i 22208SWREAE4 40 80 23 1.1 90.5 99.5
SUJ2 bearing —— SWR bearing —
; 1pm Tum Fig- 2 Example of SWR™ bearing with spherical roller 222 DBV EESES o2 o0 22 L 0 D
Fig. 1 TEM photograph of precipitates by the extraction %e:g’?r?: fertguldeiroliStoiiaicontinuotisicasting 29912SWREAE4 60 110 o8 15 142 174
replica method
22216SWREAE4 80 140 33 2 212 275
99.9 T
o °SWR
£ ©—aSUJtr—t T 24120SWRCAE4 100 165 65 2 345 535
s ||
S S P
& = g 22220SWREAE4 100 180 46 2.1 365 490
S 5 [
£ Ml 23022SWRCDE4 110 170 45 2 293 465
2 i /é/ﬂ b |
o | | 15 1
=g Al | 24024SWRCE4 120 180 60 2 395 705
8 108 108 107 108
e e 23124SWRCE4 120 200 62 ) 465 720
In a simulation test using spherical roller
bearngs ferglidegole plie continicds casting Fig. 4 Thrust-type life test results under lubrication e oNREE e 20 ) 2 e 803
machlpe, the maximum wear depth was about TR e L Gem e (e ;
one-third that of conventional bearings. 22226SWREAE4 130 230 64 3 655 940
Water contaminated grease lubrication 9 s 5 210 &) 2 B )
PE———— SWA bearing ds — 24030SWRCE4 150 225 75 2.1 590 1090
Rolling Rolling < . 598 70 -
S N posieh SEe 24032SWRCE4 160 240 80 2.1 680 1260
I _JV ] € | 1 2 o : :
1‘10 um 2 % |
Max. wear depth: approx. 17 ym | Max. wear depth: approx. 5 ym II“)HT" % “q; 890 240368WRCE4 180 280 100 21 965 1 750
5 ,
O 0
_ . ) 241403 WRGES 200 40 140 5 1570 2670
Fig. 3 Outer ring raceway cross-section profile after
test (Maximum loaded region) Fig. 5 Fracture toughness test result
24044SWRCE4 220 340 118 3 1360 2 600

Note: 1. Other bearings are available. Please contact NSK for additional information.
2. Replenishable grease type is also available.
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Worldwide Sales Offices

NSK Ltd.-Headquarters, Tokyo, Japan www.nsk.com
Overseas CS Department tel: 03-3779-7680
Asia Business Strategic Division-Headquarters tel: 03-3779-7121
Africa

South Africa:

NSK South Africa (Pty) Ltd.

New Zealand:

NSK New Zealand Ltd.

Auckland
Philippines:

NSK Representative Office

www.nsk-rhp.co.nz

tel: (09) 276-4992

Johannesburg

tel: (011) 458 3600

Asia and Oceania
Australia:

NSK European Technology Center, Poland Office

Kielce tel: 041-366-5812
Spain:

NSK Spain S.A.

Barcelona tel: 093-575-4041

Turkey:
NSK Bearings Middle East Trading Co., Ltd.

Istanbul

tel: 0216-442-7106

NSK Australia Pty. Ltd.

www.nskaustralia.com.au

Melbourne tel: (03) 9764-8302
China:

NSK Hong Kong Ltd.

Hong Kong tel: 2739-9933
Kunshan NSK Co., Ltd.

Kunshan tel: 0512-5771-5654
Guizhou HS NSK Bearings Co., Ltd.

Anshun tel: 0853-3521505
NSK (Shanghai) Trading Co., Ltd.

Shanghai tel: 021-6209-9051
NSK Representative Offices www.nsk.com.cn
Beijing tel: 010-6590-8161
Shanghai tel: 21-6209-9051
Guangzhou tel: 020-8732-0583
Anshun tel: 0853-3522522
NSK (China) Investment Co., Ltd.

Shanghai tel: 021-6209-9051
India:

Rane NASTECH Ltd.

Chennai tel: 044-2433-4732, 044-2434-3066, 3067
NSK Representative Office

Chennai tel: 044-2433-4732, 044-2434-3066, 3067
Indonesia:

PT. NSK Bearings Manufacturing Indonesia
Jakarta Plant tel: 021-898-0155
PT. NSK Indonesia

Jakarta tel: 021-252-3458
Korea:
NSK Korea Co., Ltd. www.nsk.co.kr

Seoul tel: 02-3287-0300

Changwon Plant

tel: 055-287-6001

Malaysia:

NSK Bearings (Malaysia) Sdn. Bhd.
Kuala Lumpur

NSK Micro Precision (M) Sdn. Bhd.
Malaysia Plant

tel: 03-77223373
tel: 03-961-6288

Manila tel: 02-759-6246
Singapore:

NSK International (Singapore) Pte Ltd.

Singapore tel: (65) 6273 0357
NSK Singapore (Pte) Ltd.

Singapore tel: (65) 6278 1711
Taiwan:

Taiwan NSK Precision Co., Ltd.

Taipei tel: 02-2591-0656
Thailand:

NSK Bearings (Thailand) Co., Ltd.

Bangkok tel: 02-6412150~58

NSK Bearings Manufacturing (Thailand) Co., Ltd.

Chonburi tel: (038) 454010~454016
SIAM NSK Steering Systems Co., Ltd.

Chachoengsao tel: (038) 522-343~350
Europe

NSK Europe Ltd.
(European Headquarters)
Maidenhead, U.K.

France:

NSK France S.A.

Paris tel: 01 30 57 39 39
Germany:

NSK Deutschland Gmbh
Dusseldorf

NSK Steering Systems Europe Ltd.
Stuttgart

Neuweg Fertigung Gmbh
Munderkingen

www.eu.nsk.com
tel: 01628-509800

tel: 02102-481-0
tel: 0771-79082-277
tel: 07393-540

Italy:

NSK ltalia S.P.A.

Milano tel: 02-995-19-1
Industria Cuscinetti SPA

Torino tel: 0119824811

Netherlands:

NSK European Distribution Centre B.V.

Tilburg tel: 013-4647647
Poland:

NSK Europe Ltd. Warsaw Liaison Office

Warsaw Liaison tel: 022-645-1525, 1526
NSK Iskra S.A.

Kielce tel: 041-366-5001

United Kingdom:
NSK Bearings Europe Ltd.

Peterlee tel: 0191-586-6111
NSK European Technology Centre

Newark tel: 01636-605123
NSK UK Ltd.

Newark tel: 01636-605123

NSK Steering Systems Europe Ltd.

Coventry

North and South America

tel: 024-76-588588

NSK Americas, Inc. (American Headquarters)

Ann Arbor, Michigan, U.S.A.

Argentina:

NSK Argentina SRL
Buenos Aires
Brazil:

NSK Brasil Ltda.
Sé&o Paulo
Canada:

NSK Canada Inc.
Toronto

Mexico:

tel: 734-913-7500

tel: 11-4762-6556

www.br.nsk.com
tel: 011-3269-4723

www.ca.nsk.com
tel: 905-890-0740

NSK Rodamientos Mexicana, S.A. de C.V. www.mx.nsk.com

Mexico City

NSK Corporation
Ann Arbor
Sales Offices:

Ann Arbor, Michigan

Cerritos

NSK American Technical Center

tel: 55-301-2741, 55-301-3115, 55-301-4762
United States of America:
www.nsk-corp.com

tel: 734-913-7500

tel: 734-913-7500
tel: 562-926-2975

Ann Arbor tel: 734-913-7500
NSK Precision America, Inc. www.npa.nsk.com
Chicago tel: 630-620-8500

NSK Steering Systems America, Inc. www.nastech.nsk.com
Bennington, Vermont tel: 802-442-5448
NSK Latin America Inc. www.latinamerica.nsk.com
Miami tel: (305) 477-0605

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.

For more information about NSK products, please contact:
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