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OUR MOST IMPORTANT
PRODUCT: OUR CUSTOMERS’
SATISFACTION

We are among the leading manufacturers worldwide for rolling bearings, linear technology compo-
nents and steering systems. One reason for this is that our products are reliable and energy efficient

in demanding environments and even under the harshest conditions. To achieve this, we do research
in core technology areas such as material engineering and tribology, we are always optimising every
process phase in terms of quality and our products undergo continuous development for applications

1976

1st European
plantin UK

The Americas

- Argentina

- Brazil ¥

- Canada

- Mexico

- Peru

- USA 1st European sales
office in Germany

Europe

- France - Poland + CEE
- Germany - Russia

- ltaly - Spain

- Middle East - South Africa
- Netherlands - Turkey
- UK




in a wide variety of industries. One thing motivates us here:
we want to help you increase the reliability of your vehicles
and equipment, not only with excellent products, but above
all with excellent service. Our experienced engineers have

a deep understanding of systems - together with you, they
work to optimise products and processes and develop solu-
tions for the future. The goal that we are dedicated to every
day is ensuring that you remain competitive over the long run.

(059, ol

Dr. Ulrich Nass, CEO of NSK Europe Ltd.

more than

200 locations

)] 30 countries

Asia

.- Headquarter - New Zealand ¥
Japan - Philippines
- Australia - Singapore h
- China - South Korea
- India - Thailand
- Indonesia - Taiwan
- Malaysia - Vietnam
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Catalogues
Solutions for Papermaking Machines
Rolling Bearings

Success Stories

Innovative Products

Spherical Roller Bearings - NSKHPS
Spherical Roller Bearings - TL Series
Triple Ring Bearings

Molded-0il Bearings

Cylindrical Roller Bearings

Presentation
Bearings for Papermaking Machines
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Catalogues

“Solutions for Papermaking
Machines’

Catalogues






MOTION & CONTROL"

NSK

SOLUTIONS FOR
+PAPERMAKING MACHINES
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THE HIGH QUALITY AND TOUGHNESS OF
NSK BEARINGS REDUCE MAINTENANCE
COSTS IN THE PAPERMAKING INDUSTRY

Bearings used in papermaking machines are operating under high-temperature conditions.
These bearings are vulnerable to problems such as fracturing of the inner ring, which can
result in work stoppages. NSK bearings, with their long service life, superior resistance to
inner ring fractures, outstanding hardness, and excellent dimensional stability under high tem-

peratures, produce solutions for a host of paper mill applications and operating environments.




THE PAPERMAKING PROCESS AND
SPHERICAL ROLLER BEARING SPECIFICATION -
WIRE- AND PRESS-SECTION

o Suction Couch Roll o Breast Roll

Front Back Back-internal 1. TR lor SRl

1. SR 1. SR 1. SR 2. 101.6-177.8

2. 320-1000 2. 260-420 2. 100-200 3. Inchseries [or 223XX]
3. 239, 230XX 3. 230, 231xX 3. 223¥X% 4. MormalorC3/P0

4. C3/P55 4. C3/P85 4. C3/PO 5. Grease

5. Oilcirculation 5. Qil circulation 5, Brease
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Key to Bearing Specifications

o Expander Roll o Turning Roll
1. B

1. TRlerSR) 1. Bearing type

2. 75-190 2. 101.6-177.8 SR: Spherical Raller Bearing

3. 60, 62XX 3. Inchseries [or 223XX) TR: Tapered Roller Bearing

4. Special /PD 4. MNormalorC3/P0 B: Ball Bearing

5  Grease 5 Grease 2. Bearinginner ring bore diameter
3. Bearing series
4. Internal clearance / tolerance class
5. Lubrication
6. Others




THE PAPERMAKING PROCESS AND
SPHERICAL ROLLER BEARING SPECIFICATIONS -
DRYER- AND CALENDER-SECTION, REEL

Key to Bearing Specifications

1. Bearing type
SR: Spherical Roller Bearing

TR: Tapered Roller Bearing o Canvas Roll o Paper Roll
1.- 5R

8: Ball Bearing SR

po X " 1.
2. Bearinginner ring bore diameter
3. Bearing series 2. 50-110 2. 50-70
4. Internal clearance / tolerance class 3. 223xX 3. 223xXX

i 4. C3/PO 4. C3/PO
5. Lubrication k) ; i ]
6. Others 5. Oilcirculation 5. C!|L circulation

6. Heat treatment: TL or S11 6, Heattreatment: TL or 511

Dryer-Section

0
()
=
L
(8]
(L)
=
(o]
=
4
£
[ .
()
Q.
(0
o
| .
o
—
0
c
o
—
3
o
wn

[ 4.) Drying Cylinder (5) Yankee Dryer (5 ) PV Roll
1. SR 1. SR
2. 160-300 2. 90-380
3. 230,231,222, 232%XX 3. 239,231,222, 223%XX
4. C3orC4/PO 4. C3/PO
5. DOilcirculation 5. Dil circulation
6. Heattreatment: TL 6. Heat treatment: TL or 511




[7) Calender Top Roll [10) Reel Drum Roll___
. SR

1 1. SR
2. 220-280 2. 190
3. 230XX 3. 222, 223XX
4. Normal /PO 4. C3/PD
5. Qilcirculation 5. Qil bath
) Calender Queen Roll (11) Reel Spreader Roll
1. 5R 1. SR
2. 160-320 2. 60=70
3. 231X 3. 223XX
4, C3/PO 4. Normal /PO
5. Oilcirculation 5. Grease
o Breaker Stack Bottom Roll o Calender Bottom Roll @ Reel Spool Roll
1. SR 1. SR 1. TR
2. 320 2. 240-530 2. 130—-180
3. 231XX 3. 232XX 3. 322XX
4. C3/P55 4. C3/PO 4. Normal /PO
5. Oil circulation 5. DQilcirculation 5. Grease
6. Heat treatment: TL or S11 CCR: Triple Ring Bearing

Calender-Section —m—
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@ Paper Roll @ Rider Roll @ Unwinding Stand
1. SR . SR

1. SR 1 1

2. 60-95 2. 40-80 2. BO-130

3. 223XX 3. 222, 223XX 3. 222XX

4 C3/Ps 4. C3/Ps 4. C3/PéborPO
5. Oil bath or grease 5. Oil bath 5. Oil bath

(17) Winder Drum Roll

1. SR 3. 223XX 5. Cil bath
2. 130-160 4. C3/Ps
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Spherical Roller Bearings - TL Series

Dryer rolls are generally used under high-temperature conditions, which
can lead to fracturing of the bearing inner ring, and in the worst case, result
in work stoppage. NSK's solution is the TL (Tough and Lang-life] bearing,
which features sufficient strength to resist inner ring fractures, superior
dimensional stability under high- temperature conditions, and long life due
to superior hardness. All these characteristics mean improved productivity.

Features

TL spec. steel
Carburised steel
Bearing steel with
bainite treatment

Bearing steel with
standard heat treatment

TL spec. steel
Carburised steel with
dimensional stabilising
treatment

Bearing steel with
bainite treatment
Bearing steel with
dimensional stabilising
treatment

@ TL spec. steel

— Bearing steel with
standard heat treatment

_ — Bearing steel with
3 L)

ional stabilisation

treatment

Temperature: 130°C




High Performance Standard Bearings for Industrial Machinery

NSKHPS, redefining the standard

Continually developing products with greater strength and higher accuracy,
NSK's new NSKHPS fully incorporate the advantages of NSK's world-class design,
materials, and manufacturing technologies, setting a new standard for bearings.

Features, compared with conventional bearings

Limiting
speed

20 %

Bearing life

2

Working
temperature
- up to
times o
longer 200 C

[maximum)

higher

[maximum)

1. Improved reliability

Bearing life has increased by a maximum of 2 times compared to conventional bearings by optimisation of the
bearing’s internal design and improved processing technology. As a result, the NSKHPS bearings contribute to
reducing maintenance costs and facilitate the downscaling of related equipment.

2. Improved limiting speed (EA type)
Limiting speed has been increased by a maximum of 20 % compared to conventional bearings by improving cage
wear resistance.

3. High temperature dimensional stabilizing treatment comes standard
High-temperature dimensional stabilization of up to 200°C has been achieved through the application of NSK's proprie-
tary material heat treatment technology. As a result, this series of bearing can be used in a wide range of applications.

Spherical Roller Bearings - CA Series

CA series bearings have high load capacily, superior durability, and wear resistance
fealuring a brass cage for various lypes of large rolls such as suction rolls, press
rolls, calender rolls, and reel drum rolls, etc.

The CA series is available in a wide selection of sizes and other specifications, such as
bearings with a lubricant hole and groove provided in the outer ring [E4], high heat-resistant
bearings capable of withstanding up to 200°C (S11], and high-precision bearings [class 5].

Deep Groove Ball Bearings for High-speed Expander Rolls

Special bearings offer low frictional torque and minimize surface damage, such as
smearing and others, through optimal design of the bearing interior and the adoption
of coating treatment on the inner and outer rings.

The bearings are characterised by high performance and quality including low-noise
bearings suitable for motors and pumps.
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Molded-0il Bearings

Molded-0il bearings are lubricated with NSK's own oil-impregnated material,
Molded-0il consists of lubricating cil and polyclefin resin that has an affinity
for oil. Lubricant slowly seeping from this material provides ample lubrication
to the bearing for extended periods.

Features

Applications
Material processing equipment (conveyers, agitators], paper mill line equipment [support for wire part rolls),
maintenance facilities (carrier rope sheave pulley), and carrier line equipment
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Portion containing mestly lubricating oil
The lubricating oil is mineral oil-based.

Close-up of Molded-0il
100 pm

Partion containing mostly polyolefin
Pelyolefinis used for packaging food in supermar-
For general use For high-speed operation kets, replacing dioxin-generating vinyl chloride.

These bearings have certain restrictions in regards to ambient operating temperatures and limiting speeds [d.nl.




Cylindrical Roller Bearings - EM Series

The high-load capacity standard cylindrical roller bearing delivers outstanding
performance across a wide range of applications.

High-load capacity is achieved by using more rollers than conventional bea-
rings based on an innavative NSK concept. We also offer standard cylindrical
roller bearings for today’s needs that provide longer service life and low-noise
and low-vibration performance through an optimally designed one-piece cage
with high rigidity and low wear.

Features: Advantages to M Series:
Available with innerring bore: Bearing life approximately 2 times
25 mm to 200 mm Low vibration and noise 50 % to 60 % less

Cage strength dramatically enhanced (generated stress cut in half]

Triple Ring Bearings

Combination tapered roller bearings have typically been used for the outside of controlled
crown rolls (CCR) and spherical roller bearings for the inside. Swilching to high-precision,
high load capacity triple ring bearings prevents creep, facilitates easier mounting, and ex-
tends operating life.
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CC Roll
Features:

- High-load capacity design

- Long life vacuum melted, carburised steel

- High precision [dimensional and rotational precision)
- Optimal inner ring design for lubrication

- Lubrication hole and groove provided on inner and
GUIGT Finge Center shaft [stationary)
Finite element analysis of housing design for triple
ring bearings.

Bearing load distribution is minimised by finite element
method (FEM] analysis, thereby contributing to optimal
structural design of the housing for paper machine
manufacturers.

Maximum principle stress distribution
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Cylindrical bore

TL22308CA E4

TL22311CA B4

TL22312CA E4
TL2Z313EAE4
TL22314EAE4

TL22315CA E4

TL22316CA E4
TL22318EAE4
TL22319CA E4

 TL22320EAE4
TL23022CDE4

TL23222CE4
TL22322EAE4

Tapered bore

TL22308CA KE4
TL22311CA KE4
TL22312CA KE4

TL22314EAKES
TL22215CAKES
TL22316CA KE4
TL22318EAKE
TL22319CA KE4
TL22320EAKES
TL23022CDKEL
TL232220KE#
TL22322EAKES

100

110

20
120
130

140

150

130

170

190

200
218
170

200

240

33
43
46

51
31
58
64
&7
73
45
698
80

122
w9 |
246 '
75|
425
s
390
o5
525
CEI
293
|
1030

SPHERICAL ROLLER BEARINGS - TL SERIES

129
241
288
380
435

415
480
705
675

1930
465
760
1120

12 400
25100

43 500

34500

39 500
68 000
53 500

88000
29 900
52500
105 000

TL22324EAE4
TL22326CA Eb

Tuscoss

TL22228CDE4
TL232280E4

TL22324EAKES
TL22326CA KE4
TL23028COKEL
TL22228CDKEL
TL23228CKE4

120

130
140

260
280
210
250
250

93

68
88

1190
995
@
645

1320

1350
715
930

130

122 000

101 000

43000

45500
85000

TL23030CDES
TL23030CA E4
TL23130CA E4
TL22230CDEG
TL22330CAES

TLZ3030CDKES
TL23030CA KEA
TL23130CA KE4
TL22230CDKE4.
TL22330CA KE4

150

225

205

250

270

320

56
56
80
73
108

470
470 |
725 '
7% |
1220

815
815
1180

1120

1690

48000
48,000
74 000
78000
125 000

TL23032CDE4

TL22232CDE4
TL23232CE4

TL23032CDKES
TL22232C0KEL
TL23232CKE4

160

|

\zm

290

290

60
80

104

540
910
1100 |

955
1320

1770

155000
93 000

112000

Note [1): The suffix K indicates that the bearing has a tapered bore [taper 1:12).

AKING MACHINES




Bearing Nomenclature

Example

13 200 w | - 81 7 15 038 26 18 17 1
2600 & - 103 2 | o | 28 1w e 23
29 400 2 | - 18 1" 2 0.36 28 I £ 29

38500 now s e 2 | wm || s | 2 | 20 | s
44 000 82 71 | 138 129 0.33 30 2.0 2.0 43
42000 g - 13 om ||ee | | | e
48 500 92 - 158 145 0.35 25 20 1.9 6.2
72000 o ous 163 go | e e |l e | e
68 500 109 - 186 172 Zh 0.35 2.9 1.9 1.9 9.9
9% 500 W owo o 184 25 | s | 3o 20 | 20 | 7
47500 120 124 1460 153 2 0.24 4.2 28 2.8 3.76
77500 2 m s 170 2 | om | a0 20 19 | e
115 000 124 145 226 206 25 0.30 3.1 2.1 2.0 17.6
134 000 e 222 a5 | o | & 2 | 2o 22
137000 148 - . 262 238 3 0.34 29 2.0 1.9 278
mow | w0 | e oawe | w2z | em | 45 | 30 29 | 4w
95 000 154 . 167 236 219 2.5 0.25 2.6 14.5
S S N S N O . 0 A N A S
83 000 162 168 213 203 2 0.22 4.6 31 3.0 19
83000 w - 03 2 | ez | w | a | e | W
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121000 162 _ - 238 218 2 0.3 3.4 2.3 22 15.8
neow e % 3 25 | om | e | 26 | 25 | e
172 000 168 . - 302 270 3 0.35 29 19 1.9 41.5
97500 R 216 2| 30 29 | %
135 000 174 190 276 255 25 0.26 38 2.6 2.5 231
180,000 I s 25 | om | 29 | a0 | 19 | a5

Remarks: The suffix E4 indicates that the bering has an oil groove and holes.
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TL23934BCAE4

TL23034CDEL

TL23134CA E4
TL22334CA E4

TL23934BCA KE4

TL23034COKEL

TL23134CA KE4

TL22334CA KE4

Spherical Roller Bearings | TL Series, d 170-320 mm

170

230

T

280

360

45
67
88

v

2.1

660
1090
1570
2110

35500
165000
96000

TL23036COE4

TL23034CDKEL
TL23236CA KEL

180

280

a

T4

112

2.1

1270
2110

76 000
133000

TL23038CA E4
mm&CAE‘
TL22238CA E4
TL23238CA EL.
TL22338CA E4

TL23038CA KE4
TL22238CA KE4
TL23238CA KE4
TL22338CA KE4

190

290

340

340

400

75

104

92

120

132

2.1

1350
2020
1730
2590

79 000
2100
114 000
147 000

|
|
|
 s1o00
|
|
|
|
|
193000

TL23040CA E4
TL23140CA E4
TL22240CA B4
TL23240CA E4

TL23040CA KE4
TL23140CA KE&
TL22240CA KE4
TL23240CA KEA

310

340
360
360

112
98
128

1700
2330
200
2750

96000

139 000
133 000
169 000

TL23044CA E4
TL23144CA E4
TL222L4CA E4
TL23244CA E4
TL22344CA E4

TL23044CA KE4
TL23144CA KE4
TL22244CA KEL
TL23244CA KE4
TL22344CA KE4

220

340

370
400
400
460

90
120

108

144

T

.
2710
2430
3400
3400

111000
160 000
160 000
257 000
240 000

TL23948CA E4
TL23048CA E4
TL23148CA E4

TL23948CA KE4
TL23048CA K
TLZ3148CA KE&

TL22348CA KEA

240

320

350

400
500

60
92
128

1300
2140
3100
3800

65000

118000
182 000
2o

TL23952CA B4
TL23052CA E4

TL23952CA KE4
TL23052CA KEG

250

350
400

75

0

1870

2580

95 000
145 000

TL23152CA E4
TL23996CA E4
TL23056CA E4

TL23156CAE4

TL23256CA E4

TL23152CA KE4
TL23956CA KES
TL23056CA KE4
TL23156CA KE4
TL23256CA KE4

260

280

440
<80
420

460

500

144
&)
106

146

176

o

3750

1:950,

2950

4000

4900

221000
94 500

| 157000
228000
294 000

TL23960CA E4
TL23060CA E4

TL23160CA E4

TL23260CAE4

TL23960CA KE&
TL23060CA KE4

TL23160CA KE4

TL23240CA KE4

300

420

460

540

90
118

160

192

3700
4800
5900

125000
196 000
273000
350 000

TL23164CA E4

TL23164CA KE4

l

320

540

5500

315000

Note [1): The suffix K indicates that the bearing has a tapered bore [taper 1:12).
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67 500
112 000
140 000

215000

180

182

182

188

220
248
268
342

273
3
245
304

0.17

02

0.29

035

5.8
43
35
29

3.9

29

2.3

3.8
23
1.9

538
13

21

579

129 000
1215000

192

198

268
302

249
o

0.2
035

42
5E

2.8

19

2.8

17.1

138 000
206000
176 000
240000
264 000

202

204

208

208

212

278
306
322
322
378

261
276
296
288
338

0.24
031
0.26
035
0.34

42
32
38
29
iy

28

22

2.6

19

20

28

24

25
1.9
1.9

174
%
35.5
465
77.6

174 000
238 000
204 000
281 000

212

214

218

218

238
326
342
342

279
293
315
307

025

0.32

0.26

0.35

40
32
38
2.9

27

21

2.6

1.9

2.6

21

1.9

228

415

42.6

57

202 000
2746 000
247000
350 000
345000

2%

238

238

238

326
352
382
382
438

302
320
48
337
391

024
0.31

027

0.36

033

41
3.2
alm
2.8

28

e 5
2.5
g B

2.0

or

2.1

24

1.8

24

27

52
79.5
116

133 000
218000
320 000
/385000

252

258

e

308
346
382
78

298
a2
347
43

B W

0.17
0.24
0.31
o

60
.2
3.3
32

4.0

28

2.2

200

3.9

27

2.2
21

133

324

b5
1w

191 000
263000

348
382

333
356

0.19
0.25

5.4
41 .

34
27

35

27!

23

385000
199000
300000

410000
500 000

422
368
402
438
478

380
351
377
400
425

& e w N ow sl

0.32
018
0.24
0.3
0.35

3.2
4.2
33
2.9

2.1

3.9

28

2.2

19

2.1

38

2.7

A

1.9

88.2

245

50.5

943

147

1254 000
375 000
490000
400 000

314

318

322

322

406
442
478
518

386
413
433
458

25

019
0.24
0.31
0.35

52
4.2
33
29

35

28

22

1.9

34

2.7

1.9

382

70.5
125
189

] 560000

Remarks: The suffix E4 indicates that the bering has an oil groove and holes.
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TL23048CA E4

TL23168CA E4.

TL23068CA KE4

TL23168CA KE4

Spherical Roller Bearings | TL Series, d 360-630 mm

340

520

133
190

2 280

3600

4 400
6600

232 000
370 000

TL23072CA B4
TL23976CA E4
TL23080CA E4
TL23984CA E4-
TL23088CA E4

TL23992CA F4

TL239/500CA E4

TL230/500CA E4

TL231/500CA E4

TL232/500CA E4.

TL240/500CA E4
TL241/500CA E4
TL239/530CA E4
TL230/530CA E4
TL231/530CA E4
TL232/530CA B4
TL240/530CA E4
TL241/530CA E4
TL239/560CA E4
TL230/560CA E4
TL231/560CA E4

TL232/560CA E4

TL240/560CA E4
TLZ41/560CA E4
TL239/600CA E4

TL230/600CA E4.

TL231/500CA E4
TL232/600CA E4
TL240/6D0CA E4
TL241/600CA E4
TL239/630CA E4
TL230/630CA E4
TL231/430CA E4
TL241/630CA Eb

TL23072CA KE4

TL239TECAKEL

TL23080CA KEA
TL23984CA KE4
TL23088CA KE4
TL23992CA KEG
TL239/500CA KE4

TL230/500CA KEL

TL231/500CA KE4
TL232/500CA KE4
TL240/500CA KE4

TL239/530CA KE4
TLZ30/530CA KE
TL231/530CA KE4
TL240/530CA KE4

TL241/530CA KE4

TL239/560CA KE4
TL230/560CA KE4
TL231/550CA KEL
TL232/560CA KE#
TL240/560CA KE4

TL241/560CA KE4

TL239/600CA KEL
TL230/600CA KEL
TL231/600CA KEL
TL232/600CA KES
TL240/600CA KEL

TL241/600CA KE4

TLZ39/630CA KE4
TL230/630CA KE4
TL231/630CA KE4

TL241/630CA KE4

360

400

420

440
460
500

| 5_9_{!1:

500

500

500

530

530

530
530
530

530

560

560

560

600
€00
£00

600

400

600

630
630
630
630

540

] 520

&00

]-ssa

650

o

670

Com

830

o

720

|

710

] 780

870
\ 980
| 780

] 870

750

o

920

820

L

800

o

980

| 10

870

] 93{3

850

1030
10w

134

106

148
106
157
118
128
167
264

336

218

325

136

185

272

355,

250

140
195
280

258
355
150

315

400

=l o B B Paall on

Sl cn o SIS o~

7.8

b

75
e

S

75

95

75

7.5

9.5

75

‘7-5
7.5
75

2390

1870

2970
1870
3150

m

2 460

3750

& 850

‘9,000

4 450
8000
2930

4 400

7150

10100

5400

8500

3100

5000

7850

10300

5950

19400

3450

5450

8750

12700,

6 600

4700
4100
5900
4250
6350
4950
5550
8100
13400

16600

9900

16000
6800
9200
14100

18 800

11800

17500

7250
10700
15 500

20500

13300
19600
8100
12200
17500

24900

15100

10400 | 2150

4000
5900
9 600

9 350
12700
19 400

130 28900

244000

305000

191 000
320 000
e
250 000
385000
700 000

|
|
| . :
_| 190 000
|
|
|
|
|
|

915.000
450 000
815000
299 000
450000
730 000
1030 000
550 000
870 000
320 000
510 000
| 800 000
- 1110000
605000
960 000
350 000
l 555000
| 895 000
1300 000
675 000
1060 000
405000
600 000
980 000
1160000

Note [1): The suffix K indicates that the bearing has a tapered bore [taper 1:12).

AKING MACHINES




445 000
670000

362

362

458
558

445
499

4.2
32

2.8
21

2.8
21

101

206

480 000
420000
405 000
430000
445000
545 000
825000
1340 00O
1690 000
1010 000
1630 000
&95 000
940 000
1440000
1920 000
1210000
1790000
740 000
1090 000
1580000
2090 000
1360000
2000000
830000
1240 000
1790 000
2 540 000
1 540 000
2230 000
950 000
1300 000
1970 000
2440 000

Remarks: The suffix E4 indicates that the bering has an oil groove and holes.

382

398

422

438

468

o

527

528

536

536,

528

536

552

558

566

574

558

566

582
588
596
604
588

596

622

628

636
44
628

636

658

Gb6

666

bbb

518
502
578
542
4622
602
648
692
794
884
692
79
688
752
834
938
752
834
728
792
884
986
792
834
778
842
Qb4
1046
842
944
822
834
994
994

485
o
540
521
587
573

772
836
786
835
900
876

R A

e

o o

ESNPNNE R

03

03

-0‘39

047

0.21

0.3

0.36

03

0.18

022

0.3

42
55
b4
40
43
59
6.0
48
32
i
3.4
26
6.0
46
3.3
2.7
3.3
26
6.1

45

3.4

33

59

4.8

3.4

28

33

26

5.6

&7

3.4
27

2.8

7

30
40
29
40
4.0

37

2.2

1.8

23
4.0
31
2.2

1.8

2.2

18

4.1
30
23

19

22

18

3.9

33

2.3

2.2

18

38
3.1
2.3

1.8

2.8

29

39

2.8

a9

3.9

31

2.1

1.8

2.2

L7

39

3.0

2.2

17

2.2

31

2.2

17

106
654
144
if
173
100
124
220
567
%9
276
666
149
298
628
1170
390
773
172

727
1320
440
886
205
389
898
1590
529
1050
259
468
1040
1250
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Spherical Roller Bearings | TL Series, d 670-1000 mm

TL239/670CA E4 TL239/670CA KEL 470 900 - 170 [} 4350 | 10300 445 000
TL230/670CAEL TL230TOCAKEL | 670 90 | w0 | 75 | 680 | 1500 700000
TL241/670CA E4 TL241/670CA KE4 470 1090 412 75 12 400 26500 1270 000
TL239/710CA B4 TLBTIOCAKE. | 70 | %0 | 180 6 | 4mo | ni700 | 450000
TL230/710CA E4 TL230/710CA KE4 710 | 1030 236 75 7100 15 800 725000
TL241/710CA EL. Touocakes | 7o | 1 | w8 | 95 | 190 | 0500 | 1410000
535000

TL239/750CA E4 TL239/750CA KE4 750 1000 185 b
LTSCARS | TUOmICAKES | %0 | om0 |75
TL241/750CA E4 TL241/750CA KE4 750 | 1220 475 &5
TL230/800CA E4 TL230/800CA KE& BOD 1150 258 75 .
TL239/B50CA E4 TUZAYESOCAKES | B0 | 1120 | |

1640 000
w0 w0
| 19100 850 000
20 e000

21400 945 000
0 amo o 75 L 7o
750 1360 | 300 1.5 26500 1 160 000
oo | w0 | oz | 75 | sam | ;7m0 | sasw

TL230/850CA E4 TL230/B50CA KE4 850 1220 272 75
TL230/950CA E4

n
()
e
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(0]
=
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% Note (1): The suffix K indicates that the bearing has a tapered bore (taper 1:12].
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58 39 | 38 300
| & | a | e 5
2.7 1.8 1.8 1440
| ss 9 | a8 |
Lh 341 30 4T
| 26 | 18 | 17 1730
6.0 41 4.0 398
2.6 1.8 1.7 798
o | e0 | a0 39w
0.21 4.7 3.2 [ n 870
| w2 | s2 | @ | e
4B 32 31 1020
63 a2 4 732
4.8 3.2 : 3.2 1400
Lot | s i3 42 88

1050 000 698 | - | 87 836 5
1530000 0 - o 891 6
2700 000 706 s | 1054 934 6
1200000 - | 883 5
1610000 e | - | 936 6
sw0000  osa - twe 8|
1310000 78 | - | 972 931 5
_ i

1750 001 me - s 990
3 550 000 794 - 1176 1038 B
w0 | em - w29

1950 000 B34 - 1114 1045
1000 e - om0
2190 000 884 . - 1184 1109
20000 98 - T2 118
2710000 986 - | 1324 1241
2210000 103 | - 128 | 1229

Remarks: The suffix E4 indicates that the bering has an oil groove and holes.
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SPHERICAL ROLLER BEARINGS - NSKHPS

Cylindrical bore

22208EAE4L

27308EAESL

Tapered bore

22208FAKES
21908EAKEG
22308 EAKES

40

80
90
90

2
33

113 000
118000
170 000

99 500
111,000
153 000

22209EAEL

21309EAEL
22309EAEL

22209EAKEL
21309EAKEL
22309EAKES

45

85
100

100

23
25
36

118000
149 000
207 000

111000
144 000
195 000

22210EAES

21310EAEL

22310EAES

22210EAKES
21310EAKES
22310EAKES

50

70

110

110

23
2
40

124 000
178 000
246 000

119 000
175 000
234 000

22211EAES

21311EAES
22311EAEL.

21311EAKES
22311EAKES

22211EAKES

: -mg

120

25
29

149,000
178 000
292000

144 000
174 000
292000

22212EAEL
21312EAEG
22312EAE4

22212EAKES
21312EAKEA
22312EAKES

60

110

130

28

a

46

178 000
238 000
340 000

174 D00
24000
340 000

222136AEk
21313EAES
2313EAES

22213EAKE
21313EAKES
22313EAKES

65

120

140

140

33

221000
264 000
375 000

230 000
275 000
380 000

22214EAES
21314EAEL
22314EAEL

22214EAKES
2I31LEAKEL
22314EAKES

70

125

150

31

3

51

225000
310000
425000

232 000
325 000
435 000

22215BAEL.

22215EAKES

|

130

Note [1): The suffix K indicates that the bearing has a tapered bore [taper 1:12).
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238000




Bearing Nomenclature

Example

8500 T | 70 1
e s w ||
& 700 L9 52 81

7500 22 5 w

6700 3.6

o
28

2 | =z 26
6300 54 | 65 N | 89 1.5 43 2.9 28
4500 5600 s | | o | e | s 29 | a0 |
5600 7100 57 | 40 83 81 1 0.24 4.3 2.9 2.8
4500 560 @ | 2 | w | s | 2 | om | 4 | 30 | 29
4300 5300 40 : b4 oo 93 2 0.35 28 | 1.9 1.9
5300 6700 w6 m | e | s | em | s | 2 | 2
4500 5600 45 7?2 110 98 2 0.23 b4 3.0 29
3800 4800 s | 7. | om0 | 1w | 2 | o3 | 29 | 20 | a9
4800 6000 69 72 m 98 15 0.23 b4 3.0 29
3800 4800 2 | & | wme | w | 2 | e | & | a0 | @
3600 4500 72 i 118 m 2 0.34 3.0 2.0 1.9
4300 5300 w | & | m | wr | w8 | vz | 4z | 28 | 1
3600

24
1.9

5300
6000
5000
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| 4500 7| 128 126 2 0.22 46 31 3.0
a0 | o0 R 7 z 033 | 30 20 20
4000 | 5300 79 84 116 m 15 0.23 4.3 29 28

3200 4000 2 | w | @ | s | 2 | oz | 4 | a1 | 30
3000
4000 | o0 | e | e | 2 | w7 | 15 | 02 | 45 | 30 | 30

3800 82 91 138 129 2 033 3.0 2.0 2.0

Remarks: 1. The maximum operating temperature of standard NSKHPS spherical roller bearings is 200°C.
2. The suffix E4 indicates that the bearing has an oil groove and holes.




Spherical Roller Bearings | NSKHPS, d 80-130 mm

21315EAE4 21315EAKE4 160 37 2.1 310 000 325000

22315EAE OEAKEL | ww | s 21 45000 | 505000
22216EAEL 222146EAKES 80 140 33 2 264 000 275 000
21316EAEL 21316EAKE ] mo 21 o 375000
22314EAEL 22314EAKES 170 58 2.1 540 000 565 000
22217EAEG EAKEA 85 10 36 2 30000 325000
21317EAES 21317EAKE4 180 41 3 360 000 395 000
22317EAEL BEAKES | 80 | 4 s | o000 630000
22218EAEL 22218EAKES 90 160 40 2 360 000 395 000
21318EAEL 21318EAKEL ] w8 3 asw0 | 450000

3

2

22318EAEL 22318EAKE4 . 190 b4 665 000 705 000
222198AE 22vEAKES | 95 | 0| 43 | 21 | s | 450000
21319CAME4 21319CAMKE4 200 45 3 430 000 435000
22319EAE 22319EAKES ] 00 | 67 3 pmswo | 780000
22220EAEL 22220EAKES 100 180 4é 2.1 455 000 490 000
23220CAME4 23220CAMKES ] 180 | 603 21 [ 525 000 ] 405 D00
21320CAME4 21320CAMKE4 215 47 3 495 000 485 000
22320EAEL 0EAKES s | @ 3 m0o0 w0000
23122CAME4 23122CAMKE4 110 180 56 2 480 000 630 000
2122CAMES IICAMKEL wo | & 2| smw0 70000
22227EAEL 22227EAKEL 200 53 21 605 000 [ 645 D00
23227CAMEG 2PCAMKEL 00 @98 21| ss00 70000
21322CAMEL 21322CAMKEL 240 50 3 565 000 545 000
220226AE EAKEL % & s | 1000 | 1120000
23024CAME4 23024CAMKEL | 120 180 Lb 2 395 000 525000
2U024CAMEG UO2UCAMKES | ® | 2 wmow | 6000

2

2
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23124CAMES 23124CAMKEL 200 462 580 000 720 000
24124CAMEA DWRUCAMKEL 20 | 8 G0 905000
22224EAEL 2222LEAKES 215 58 2.1 685 000 765 000
2322UCAMEG UCAMKEL | o5 | w 21 moo | 970000
22324EAEL 22324EAKES 260 86 3 1190 000 1320000
23026CAMEG 20026CAMKEG 10 o0 | 82 2 | 0000 | 655000
24026CAMES 24026 CAMKEA 200 69 2 620 000 865000
23126CAMES H2CAMKEL 2w | u 2 swom | s

Note (1): The suffix K indicates that the bearing has a tapered bore [taper 1:12).

AKING MACHINES




4 000
3600
4500
3800
3400

87
&%
90
92
92

101
7
9%

109

103

148
148
130
158
158

134

137
126
146
145

0.22

033

0.22

0.33

46
30
46
A4
30

3.1
20
3.1
30
2.0

3.0
20
30
29
2.0

4300
4 00C
3200

95
99
99

101

108

110

140
144
166

135
142
155

;W

322

0.24

0.33

4.3
3

3.1
29
i

28
2.8

4000
3600
3000

100

1"5‘ "

104

108
15
115

150
176
176

142
152
163

K | R
o e ™

0.24
0.24
0.33

43
43
3.1

2.9
29
2.1

2.8
28
20

3800
2000
o

07

109

ey

115
127
121

158
186
186

152
172
172

0.22

033

4.3
4.6
a1

29
31
24

28
30
20

3400
2200
1900
2600

12

12

114

114

119

118,

133

130

148
168
201
201

160
155
184
184

0.24

032

0.23

033

43
b4
30

2.9
21
30
20

28
2.9
20

2000
2000
3200
1900
1700
2400

120

120

122
122
124

124

127
123
129
130

145

170
170
188
198
226
226

158
154
178
170
204
206

m o

0.28

036

025
0.34
022

0.33

35
28
40
30
46
31

24
12
27
20
31
2l

23
18
26
19
3.0
2.0

2200
2000
1800
1800
3000
1700
2200

130

130

130

130

132

132

134
131
138
136
142
140
157

170
170
190
190
203
203
246

163
158
175
171
190
182
222

Ml R N

i
=

022

032

0.29

037

0.25
0.34
0.32

45
32
35
2
39
29
31

30
21
2.4
18
2.7
20
2.1

29
20
23
18
2.6
14
2.0

1900

2000
1800
1700

140

140

140

|

147
143
149

|

190
190
200

|

180
175
184

|

2

0.31

028

3
3.2

Remarks: 1. The maximum operating temperature of standard NSKHPS spherical roller bearings is 200°C.
2. The sutfix E4 indicates that the bearing has an oil groove and hales.
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Spherical Roller Bearings | NSKHPS, d 130-190 mm

735 000 1010 000

24126CAMEL 24126CAMKEL 210 80 74
22226EAE omeEMEL e 3 moo0 | 90000
3

23226CAMEA 23226 CAMKEL 230 80 875 000 1080000
22026CAMEA CAVKEL w0 | % 4 | oo | 1350000
23128CAME4 23128CAMKE4 | 225 68 2.1 725 000 945 000
24128CAMEA ICAKEL | s 2 85000 1160000
22228CAMEA 22228CAMKE4 250 68 835000 945 000
23008CAMEA 2BOAMKEL 50 | oo 1300000
22328CAME4 22328CAMKE4 | 300 102 1450 D00 _ 1590000
23030CAMEG 23030CAMKEC 150 25 % 21 0000 815000
24030CAME4 24030CAMKE4 . 225 75 2.1 740 000 1090000
23130CAMEL 23ICAMKEC % 8 21 9500 1180000
24130CAME4 24130CAMKE4 250 100 21 1070 000 1450 D00
22230CAMEG 22030CAMKES | m | 3 essoo | 1120000
23230CAME4 23230CAMKE4 270 94 3 1220 000 1540 D00
22330CAMES 30CAMKEL | E T 4 im0 | 1ésooo0
23932CAME4 23932CAMKE4 160 220 45 2

22032CAMES OCAMKEL w0 | @ 21 | gsoo | essom
24037CAME4 24032CAMKEA 240 80 21 845 000 1240 D00
29132CAMES BICAMKEL 2w s 21 T0m00 1400000
24132CAME4 24132CAMKE4 270 109 2.1 1240 000 [ 1 670 000
22232CAME4 2MICAMKEE E 3 oo | 13000
23737CAME4 23232CAMKE4 250 104 3 1370000 1770 000
22337CAMEA 223CAMKEL W 4 170000 | 1900000
23934BCAME4 23934BCAMKE4 | 170 230 45 ¥ 440 000 660 000
23034 CAMES 2UCAMKES % e 21 7500 1090000
24034CAMES 24034CAMKES 260 70 2.1 1030000 1520000
23134CAMEA IUBUCAMKEL 20 | 8 21 180000 | 1570000
246134CAMES 24134CAMKES 280 109 2.1 1 280 D00 1770000
22234CAMEL O2BUCAMKEL a0 e 4 ta0000 1500000
23234CAMES 23234CAMKESA 310 110 & 1500 000 1910000
22334CAMES 2RUCAMKEL | % 1 s oooo | 2110000
23936CAME4 23936CAMKES 180 250 52 ? 590 000 890000
23036CAMEG 2a0kcAMKEs w | w21 | esw | 1zo00

S

450 000 475 000

0
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Note (1): The suffix K indicates that the bearing has a tapered bore [taper 1:12).

AKING MACHINES




1300

1200

1200

1400

1200

2200

1300

1200

1100

1700
2600
1600
1600
1600
1400
1700
1500
1500

140

AVl

144

152

152

154

158

146
152
150

166

158

156

167

163

177

200

216
216
262
213
213
236
236
282

180

196
236
198
192
N
213
253

0.37

0.26

0.34
0.34
0.28

037

0.26

035

0.35

38

27

29

29

3.6

)

39

(2.7

2.9

1.8

28

2.0

2.0

2.4
1.8
2.4

1.9

1.9

1.8
75
1.9
s
23
1.8
2.5
19
1.9

1200
1100

1100
1100

1400

1100

1300

1800
1500
1400
1400
1600
1400
1400

162

162

162

162

164

168

168

145

174

169
179
176

213
213
28
238
256
256
an

198
218
212

230
270

022

0.30

030

n.38
026
0.35

035

hb

3.4

34

2.6

39

29

alf

23

23

1.8

1.9

19

30
22
22
17
25
1.9
19

1400

1100

1000

1000

1200

1100

1800
1700
1400
1300
1300
1500
1300
1300

170

172

172

172

174

174

177

185

179

190

189

210
228
228
258
258
276
276
322

203
216
212
234
229
255
25
287

0.18

022

0.30
0.30
0.39

025

034

035

5.6

45

34

34

26

38

2.9

38

30

23

23

i

2.0

1.9

3.3
29
22
22
17
25
19
Gl

1400

1000

1000

500

1200

1000

1100

1000

1800
1600
1300
1300
1300
1400
1200
1200

180

182

182

182

188

191

188

194

190

206

2m

220
28
248
268
268
m
292
342

213
228
245
239
270
261
304

017

0.31
029
0.38
02
0.35

035

58

43

3.2

35

2.7

38

2.9

47

29

2.2

23

1.8

26

1.9

38
28
2.1

23

25
1.9

1.9

1200

1200

|

1400
1400

190

|

|

240
268

|

230
29

|

0.18
024

55

4.2

Remarks: 1. The maximum operating temperature of standard NSKHPS spherical roller bearings is 200°C.
2. The sutfix E4 indicates that the bearing has an oil groove and hales.
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Spherical Roller Bearings | NSKHPS, d 190-260 mm

24036CAMEL 24038CAMKEL 280 100
23136CAME INUCAMKEL | w %
24136CAMEA 24136CAMKEL 300 118 1 490 000 2040000
22236CAMEA RCAVKEL | w e | t20000 | 1560000
23236CAME4 23236CAMKE4 | 320 112 4 | 1620000 2110000
22336CAMEA 22IUCAMKEL 3 |2 4 | 200 | 23000
23938CAMEA 23938CAMKE4 190 260 52 i 575000 875 000

23036CAMES 2303CAMKES %0 95 21 o0 1350000
24038CAME4 24038CAMKES 290 100 2.1 1220 D00 1840000
23138CAMEA 231CAMKEL 20 1o 3 i4oo0 | 2020000
24138CAME4 24138CAMKE4 . 320 128 1630 D00 2240000
22036CAMEL 220OAMKEC w9 1000 1730000
23238CAME4 23238CAMKE4 340 120 1800 000 2350 000
22336CAME4 2093CAMKEC w13 oo | 2590000
23940CAME4 23940CAMKE4 200 280 40 2.1 710 000 1040 D00
230400AMES 0OCAMKEL A oe 21 teo 1700000
24040CAME4 24040CAMKE4 310 109 2.1 1 420 000 2120 D00
23140CAMEG 23UOCAMKEL a0 3 i7o000 | 2330000
24140CAME4 24140CAMKEA 340 140 3 1 960 D00 2 660 000
22240CAMES UOCAMKEL E 4 Tewm0 | 2010000
23240CAME4 23240CAMKE4 | 340 128 4 _ 2070000 _ 2 750 00O
23944CAMEL 9MCAMKES 20 | %00 | 60 21 | 785000 1240000
23044CAME4 23044CAMKEL 340 90 1340 D00 1 980 000
2UOUCAMEL 2UOUCAMKEL M s  two00 | 2490000

[ ]
-

1210000 1 750 000
im0 1760000
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3

3
2314LCAMESL 23144CAMKEL | 370 120 4 1960000 2710000
24TA4CAMES UTUCAMKES | s & omoo0 | 3200000
22244CAMES 22244CAMKEA 400 108 4 1960 000 2 430 000
23244CAMEA ZBUCAMKES | w0 | 4 250000 | 3400000
23948CAME4 23948CAMKES 240 320 60 21 795000 1300 000
23048CAMEG 230UBCAMKEL %0 9 3 140000 | 2140000
24048CAMES 24048CAMKES 360 118 3 1730 D00 2730000
23148CAMEG D3UBCAMKES wo | 18 | 4 220000 | 3100000
24148CAMES 24148CAMKES 400 160 4 . 2 660 000 3800000
23952CAME4 23952CAMKES 260 30 75 21 1170000 1870000

Note (1): The suffix K indicates that the bearing has a tapered bore [taper 1:12).

AKING MACHINES




950
900
900

850
950
1200

00
850
850

800
900

1100

1100

1000

1200
1200
1200
1300
1100
1900
1500
1400
1200
1100
1100
1200
1100
1100

192
19
194

198

198

200

202
204
204
208
208

200

210
219
21

304

322
378

245

20
255
278
274
2
240
21
253
276
269
296
288
38

0.32

0.31
037

026

035
034
0.18

024

032
0.31
0.38

026

035

03

3.1

33

2.7
39
29

29

5.7

42

3.1

47

2.6

a8

28
29

2.1
22
1.8

26

1.9

2.0

38

2.8

2.1
27
1.8
24
1.9

20

2.0
2
1.8
26

19
a7
28
20
2.1
1.7
25
T
19

1100
1000
850
800
800
950
750

1400
1300
1100
1000
1000
1000

212

212

24

214

218

218

226

237

268
298
298
326
32
342
362

258
219
271
2%
290

307

0.20

025

0.33

032

0.3%9

026

0.35

51
40
3.0

82

2.9

38

77

3.4

20
21
1.7

28

1.9

33
20
21
1.7
1.9

950
750
710
710
850
470

1000

1300
1200
1000

232
234

238

238

238
238

b4

254

248

260

288
326
326
352
352
382
382

278
302
296
320
313
348
337

“2H

018

0.24

032

0.31
0.39
0.27

0.36

57

41
32
32

26

3.7

28

38
2.8
21
&
1.7
28
19

37
2.7
21
21
17
2.4
18

950
850
710
61
670

850

252

254

254

258

258

265

275

268

308
346
346
362
382

298
2
n7
7
341

S

017
024
030
031
038

6.0

42

33

33

27

4.0
28
2:2
1.8

3.9
27
2.2
22
18

1000

019

54

36

s

Remarks: 1. The maximum operating temperature of standard NSKHPS spherical roller bearings is 200°C.
2. The sutfix E4 indicates that the bearing has an oil groove and hales.
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TRIPLE RING BEARINGS

Bearing Nomenclature

Example

251.180-2 UPA 180 [ 480 140 160 2159 175
sstac2uPA | w0 s e s w1s 0
25L220-2 UPA 220 600 180 200 2794 330
sL4020PA | 20 e a0 w0 | 294 a0
25L260-2 UPA 260 680 218 218 3175 490
25L8020PA | w0 om0 o2& 28 | 35 s
25L300-2 UPA 300 780 243 250 3429 735
s3020PA | w0 0 2 %8 %83 8O
25L340-2 UPA 340 870 280 272 393.7 1050
2sisB0-sUPA | 30 s 20 3w | 438 13w
2PSL1B0-1 UPA 180 460 153 118 160 127
pslucivea w0 w0 owe w0 | @ ws
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AKING MACHINES




SPHERICAL ROLLER BEARINGS
- TL Bearings

| NSKHPS

239 230
Bearing
igg%igsg TL NS F: TL NSK- - | ..; ;

05
06
07
08
09
10
"
12
13
14
15
16
17
18
19
20
22
24
26
28
30
32
34
36
38
40
44
48
52
56
40
bd
48
72
74
80
B4
B8
92
96
/500
/530
/560
/600
/630
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Other sizes on request.




RADIAL CLEARANCE IN SPHERICAL ROLLER
BEARINGS WITH TAPERED BORES

Bearings with tapered bores are directly mounted rows of rollers must be measured simultaneously, and
onto tapered shafts or cylindrical shafts with adapters those two values should be kept roughly the same.

or withdrawal sleeves [Fig. 1). When a large bearing is mounted on a shaft, the outer
Large bearings are often mounted using hydraulic ring may be deformed into an oval shape by its own
pressure. Fig. 2 shows a bearing mounting utilising a weight. If radial clearance is measured at the lowest
sleeve and hydraulic nut. Another mounting method part of the deformed bearing, the measured value may
is to drill holes in the sleeve which are used to feed be greater than the true value. If an incorrect radial
oil under pressure to seat the bearing. As the bearing internal clearance is obtained in this manner and the
expands radially, the sleeve is inserted axially with value in Table 1 are used, then the interference fit may
adjusting bolts. become too tight and the true residual clearance may
The bearing should be mounted with a suitable inter- become too small. In this case, as shown in Fig. 4, one
ference fit by checking residual clearance while half of the total clearance at points a and b [which are
measuring their radial-clearance reduction and refer- on a horizontal line passing through the bearing center)
ring to the amount of axial movement listed in Table 1. and ¢ [which is the lowest position of the bearing) may
Radial clearance must be measured using clearance be used as the residual clearance.

gauges. As shown in Fig. 3, radial clearance for both

Fig. 1 Mounting with adapter
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Fig. 4 Measuring clearance in large
spherical roller bearing

Fig. 3 Clearance measurement of
spherical roller bearing




Radial Clearance in Spherical Roller Bearings with Tapered Bores

0.45 s | = IU.CHUIIJ.(]EE 0.035
0s5 | - | - oo 0030 0045
055 | - | - |0025 0035 0060
)70 L0030 0040 0075
0.85 1.75 | 2.5 :D.U35 0.050 | 0,085
0065 0110
11 | 225 | 275 | 0055 0080 0.30
13 | 25 | 3% 000 0100 0150
1.4 2,?5; 35 | 0070 | 0.M10 | 070
16 | 325 | 40 0070 0110 0190
1.7 35 :£,25 0.080 0130  0.210

30 40 I 0.035 | 0.050 | 0.050 | D065 | 0.065 0085 | 0.025 I 0.030 | 0.40 |
W | S0 0045 0060 000 008D 0080 0100 0030 0035 045
50 65 | 0.055 | 0.075 | 0075 | 0.095 | 0095 | 0.120 | 0.030  0.03% 0.45|
65 | 80 0070 0075 0075 0120 0120 0150 0040 0045 060
80 100 | 0.080 | 0.110 | 0.110 | 0.140 | 0.140  0.180 | 0.045 | 0.085 D.7U|
0| 120 0100 0135 035 0170 0170 0220 0050 0060 075 00 | 19 | 225 0045
E
|
|
|

o
]
S

1
]

120 140 | 0.120 | 0.160 U.160|D.ZUU 0.200 | 0.260 | 0.060  0.070 | 0.90
140 | 10 | 0130 0180 0180 | 023 0230 0300 0065 0080 | 10
160 | 180 | 0.140 | 0.200  0.200 | 0.260 | 0.260  0.340 | 0.070 _ 0.0%0 | 11
180 200 0160 0220 0220 0290 0290 0370 0080 0100 13
200 | 225 | 0180 | 0250 | 0.250 | 0.320 | 0320 0410 | 0090 0110 @ 14
25 | 20 0200 0270 0270 0350 0350 0450 0100 0420 16 | 19 | 40 475 009 0140 0230
250 280 | 0.220 | 0.300 | 0.300 @ 0.3%0 | 0390 0.4%0 0110 0140 .7 22 | 425 | 55 |0.100 0.50  0.250
20 | 315 020 033 030 0430 043 0560 0120 0150 19 24 | 475 60 0110 0160 0280
315 355 | 0.270 | 0.3¢0 | 0360 0470 | 0470 0.5%0  0.140 0170 | 22 2.7 55 675 | 0.120 D0.180 | D.300
3% 400 0300 0400 0400 0520 0520 0450 0150 0190 24 30 60 75 0130 0200 0330
400 450 | 0.330 | 0.440 @ 0.440 | 0.570 | 0.570 0.170 | 0.210 | 2.7 33 6.75 | 825 | 0.140 | 0.220 | 0.360
0 | 50 | 030 |00 040|043 040 070 0190 0200 | 30 37 | 75 | 925 0160 0240 030
500 560 | 0.410 | 0.540 | 0.540 | 0.680 | 0.680 0.210 |4.3 8.5 110 | 0.170 | 0.270 | 0.410
560 | 630 | 0460 0600 0400 | 0760 0760 0230 48 925 120 0200 0310 0460
630 | 710 | 0510 0670 0670 | 0.850 | 0.850 0.260 | 53 | 105 | 130 | 0220 0.330 | 0.520
|
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70w 050 0750 0750 0%0 0% 1220 0z 0370 45 57 | 115 150 0260 0390 0590
800 g00 _0,640 0.840 | 0.840 | 1.070 | 1.070 | 1370 | 0.310  0C.410 5.0 _ 6.6 125 | 165 _0,280 0.430 | 0.660
900 1000 0710 0930 090 | 1190 | L1 1520 0340 040 55 74 | 140 185 | 0310 0470 0730
1000 | 1120 0770 1.030.1.030 1.300 | 1.300 & 1.670 | 0.370  0.500 @ 5.9 | 8.0 | 15.0 . 20.0 :0.360 0.530 | 0.800

Unit: mm




0
i)
A=
=
(8]
©
=
o
=
x
g
.
o
o
©
o
| .
o
[Vl
0
c
o
=
=
d
o
(9p)

32

BEARING MAINTENANCE AND INSPECTION

Maintenance

Bearings and operating conditions must be periodically
inspected and maintained to maximise bearing life to
prevent mechanical failure, ensure reliable operation,
raise productivity, and enhance cost performance.
Maintenance should be performed regularly according
to work standards that may vary according to machine
operating conditions. Operating conditions should be
monitored, lubricant replenished or changed, and the
machine periodically disassembled and overhauled.

1. Inspection under operating conditions

Review lubricant properties, check operating tempera-
tures, and inspect for any vibrations and bearing noise
to determine bearing replacement periods and reple-
nishment intervals of the lubricant.

2. Inspection of the bearing

Be sure to thoroughly examine the bearings during
periodic machine inspections and part replacement.
Check the raceway for any damage and confirm if the
bearing can be reused or should be replaced.

PAPERMAKING MACHINES

Inspection points

Items to be checked while the machine is running
should include bearing noise, vibrations, temperature,
and lubricant condition.

1. Bearing noise

Sound detection instruments can be used during ope-
ration to ascertain the volume and characteristics of

bearing rotation noise through sound patterns that are
readily distinguishable, which can reveal the presence

of bearing damage such as slight flaking. Three typical
noise conditions are described in Table 1.

2. Bearing vibration

Bearing irregularities can be analysed by performing
a quantitative analysis of vibration amplitude and fre-
guency using a frequency spectrum analyser. Measured
data varies depending on the operating conditions of
the bearing and the location of the vibration pick-up.
Therefore, this method requires the determination of
evaluation standards for each measured machine.



Bearing irregularity causes and measures

Abnormal load

Insufficient or improper lubricant

Improve the fit, internal clearance, preload, or
position of housing shoulder

Replenish the lubricant or select another lubricant

Modily

th seal

Flaws, corrosion, or scratches on race-
ways caused by foereign particles

Brinelling

Flaking on raceway

Replace or clean the bearing, improve sealing
conditions. or use clean lubricant

Replace the bearing and use care when handling
Replace the bearing

Excessive clearance

Contamination by foreign particles

i’mp_rwe-iﬁe.’ﬁf_‘.:ﬁ'earancq;}ﬁmpmiuaﬁ

Replace or clean the bearing, improve the seals,
and use clean lubricant

Replace the bearing

Excessively small clearance

Insufficient or improper lubricant

Abnormal load

Incorrect mounting

surface, or excessive

Imprave the fit, clearance, or preload

Replenish lubricant or select a proper one

Imy mwg;t

internal clearance, preload,
OF Posifion o -

hoisieg=tionidep

Improve machining accuracy, alignment accuracy or
mounting accuracy of shaft and housing, or use the
correct mounting method

Brinelling
Flaking

Incorrect mounting

Penetration uffurergn particles

Replace the bearing. and use care when handling
bearings

Replace t

Correct the squareness between the shaft and
housing shoulder or side of spacer

ﬁepl:écez ¢ clean -t&eibéaﬁn’g;mmgshem&:éfﬁd%

Too much lubricant, or contamination
by foreign particles or wear debris

Reduce the amount of lubricant. Select a stiffer grease.
Replace the bearing or lubricant, Clean the hausing
and adjacent parts
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EXAMPLES OF BEARING DAMAGE AND COUNTER-
MEASURES FOR PAPERMAKING MACHINES

Creep

Tapered Roller Bearing | Press CC roll = Insufficient interference fit » Tighten interference fit
Spherical Roller Bearing Dryer canvas roll » Dimensional variation at = Use TL steel
high temperatures = Use NSKHPS bearing

» Apply high-temperature dimensional

Inner ring fracture

Spherical Roller Bearing Dryer cylinder roll « Excessive force applied during = Control residual clearance
mounting » Adjust with taper gauge
» Defective bore face contact e Use TL steel

= High hoop slress

Rust and corrosion

» |nsufficient oil film formation

‘ Wire suction roll

due to water entry » Reinforce lubricating oil cantrol
Press suction roll = Rust formed while stationary » Anti-rust treatment for idle periods

Spherical Roller Bearing T . =Improve bearing housing
‘ or being stored




Flaking

T » Insufficient oll film formation * Reinforce lubricating oil control
Wirasstichiaticatl due to water entry * Improve bearing housing
Dryer cylinder roll * Insufficient oil film formation  Use TL steel
at high temperatures * Increase oil viscosity

» Increase volurme and reinforce con-
trol of lubricating oil temperature
» Use thermal insulation sleeve

‘Spherical Roller Bearing

Dryer canvas roll * Excessive axial loading due « Use TL steel
to expansion of outer ring on * Use NSKHPS bearing
the free-end bearing = Apply high temperature dimensional

stabilizing treatment [S11)

Smearing

Spherical Roller Bearing | Calender CC roll = Insufficient oil film formation * Increase oil viscosity
Itriple ring] « Increase ol volume and reinforce
control of lubricating oil temperature
= Add additives to lubricating oil
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Electrical corrosion

Deep Groove Ball Bearing  Motor . S'parks produced by flow of » Design electric circuit which prevents
Cylindrical Roller Bearing current where rolling elements ‘current flow through the bearings
contact the raceway = Insulate the bearing !
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Catalogues

‘Rolling Bearings”

Catalogues
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NSK

|:|7' www.nsk-literature.com/en/rolling-bearings



http://www.nsk-literature.com/en/rolling-bearings/
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Success Stories

Paper Mill
Combustive
Air Unit

Paper Tinting
Machine Rollers

Paper Roll

Success Stories
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MOTION & CONTROL"

NSK

Success Story

Industry: Paper

Application: Paper Mill Combustive Air Unit
Cost Savings: 7,203 euros

Introduction

An important Italian paper company was having reliability problems with bearings fixed in a combustive air unit of a continuous
paper machine. Bearings lasted 4 months on average and, in some cases, they broke down prematurely with correspondent costly
unplanned maintenance operations. The customer requested an NSK technical proposal in order to increase bearings life. NSK
engineers analysed the application and found high temperature was causing baering failure. NSK proposed a high temperature
specification bearing (heat treatment, seals and lubrication grease). The bearings are still running after 12 months, with reduced
maintenance requirement. In addition, re-lubrication operations are no longer necessary.

Key Facts

® Combustive air unit

Bearing failures due to high temperature

® NSKsolution: Deep Groove Ball Bearing with high
temperature features

® 3 times bearings life increase

® No unexpected machine downtime

T Paper Mill Combustive Air Unit

Value Proposals

® NSK performed Application Review ® NSK proposed Deep Groove Ball Bearings with high
temperature features resulting in 3 times longer bearing

® Failed Bearing Analysis showed bearing failures due to life

high operating temperature
® No unplanned downtime

L]
L]
o* a I p SS-GB-4005 .I NSK Europe - https://www.nskeurope.com
NSK experts


https://www.nskeurope.com/en/industries/industrial/paper/paper-mill-combustive-air-unit.html

MOTION & CONTROL"

Product Features

® Steel Cage

® Heat treatedrings

® C3Internal clearance

® High temperature grease

® Viton®* Seals

® High performance in contaminated environment

® Temperature stability: up to 150°C

® Longer bearing life through superior seal performance

T High Temperature Sealed DGBB

Cost Saving Breakdown
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Before Cost NSK Solution Cost
p.a. p.a.
Bearing replacements €292 Bearing replacements €114
Maintenance time 3 hours/failureCosts €900 Maintenance time 3 hours/failureCosts €225
€25/h x 3 people x €25/h x 3 people
Downtime x 3 hours x €700/h4 € 8.400 Downtime x 3 hours x €700/h1 €2.100
replacements replacement
@ 24 operations x 5 min x €25/h €50 Lubricant is no longer necessary €0
Total Costs €9.642 €2.439

L]
L]
o a I p SS-GB-4005 NSK Europe - https://www.nskeurope.com
NSK experts



https://www.nskeurope.com/en/industries/industrial/paper/paper-mill-combustive-air-unit.html
https://www.nskeurope.com/en/products/nsk-innovative-products/deep-groove-ball-bearings-high-temperature-sealed.html
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NSK

Success Story
Industry: Paper

Application: Paper Roll
Cost Savings: 600 000 €

Introduction

A paper mill in the US was facing frequent bearing failures on a Nip Roll. The bearing failed after just 1 year of service, which
created a high cost of lost production together with significant maintenance issues.

Key Facts

e Nip roll
® Frequent paper roll issues due to bearing failures

® NSKsolution: Sphercial Roller bearing with improved
clearance and interference fit together with
set-up recommendations

® Significant cost saving realised
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T Paper Rolls
Value Proposals
® NSK experts performed an Application Review revealing e After the installation of the new bearing and applying
an inappropriate bearing design the changes to the application, no failures occured
® NSK proposed a replacement with a Spherical Roller e Significant cost saving could be realised as machine
bearing utilising improved internal clearance and downtime and maintenance have been eliminated

recommendations on shaft and housing fits to achieve this

L]
L]
o* a I p SS-GB-0022 .I NSK Europe - https://www.nskeurope.com
NSK experts



https://www.nskeurope.com/en/industries/industrial/paper/paper-roll.html

Product Features

® High load capacity, super durability and wear
resistance

High surface finisf for high speed applications

® Brass cage with large rollers for greater load capacity

Cost Saving Breakdown

Special dimension large size Spherical Roller Bearing

MOTION & CONTROL"

T Spherical Roller Bearings - CAM Cage

Before Cost NSK Solution Cost
p.a. p.a.
12 hrs downtime per failure occuring €600 000 No failures occured €0
2-3 times per year @ cost of 20.000 €
per hr
Total Costs € 600 000 €0

.‘..a | p $5-GB-0022

NSK Europe - https://www.nskeurope.com
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https://www.nskeurope.com/en/industries/industrial/paper/paper-roll.html
https://www.nskeurope.com/en/products/nsk-innovative-products/spherical-roller-bearing-cam-cage.html
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NSK

Success Story

Industry: Paper

Application: Paper Tinting Machine Rollers
Cost Savings: 51,378 euros

Introduction

A Paper manufacturer in the UK was encountering repeated failures of bearings within a Tinting Machine. The machine is operated
once a month and each time fails to function due to seized bearings from the previous run. The bearings required changing before a
new run could take place, resulting in four hours loss of production. An Application Review by NSK determined the failure was

caused by ingress of ink. NSK recommended replacing the standard bearings with Stainless Steel Molded-Oil bearings with DDU seals,
which are designed to perform well in wet applications. Regular monitoring of the application showed the bearings operated for 12
months without seizure, resulting in reduced maintenance and no lost production costs.

Key Facts

® Tinting machine

® Ingress of ink causing standard bearings to fail
prematurely

® Bearings replaced monthly
® 4 hours lost production and maintenance time per month
® NSK solution: Stainless Steel Molded-Oil bearings

® Resultant performance increased bearing life to 12
months

® Paper Tinting Machine Rollers Molded-Oil Bearings

T Paper Tinting Machine Rollers

Value Proposals

® The customer was experiencing many failures in a ® NSK recommended using stainless steel Molded-Oil deep
Tinting Machine. NSK engineers performed a Failed Bearing groove ball bearings with DDU seals to prolong bearing life
Analysis which concluded ingress of ink as the cause of

premature bearing failure ® The new bearings were installed and monitored with no

failures for 12 months
® An Application Review showed that the existing sealed

. ) ® This resulted in a significant reduction in maintenance
Deep Groove Ball Bearings were inadequate

costs, improved productivity and zero lost production
providing a significant cost saving for the customer.

L]
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NSK experts


https://www.nskeurope.com/en/industries/industrial/paper/paper-tinting-machine-rollers.html
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Product Features

® Stainless steel for corrosive environments

® Molded-Qil provides continuous supply of lubrication
oil

® Grease-free property with no oil refilling keeps
operating Environments clean

® Operating life more than twice as long as grease
lubrication, in water or dust-contaminated environments

e Contact-seal type available in standard inventory for
ball bearings

® Achieves extended maintenance-free performance as T
Molded-Oil provides a continuous supply of lubricant Molded-Oil Bearings

® Available for high speed applications

® Available in ball bearing, spherical roller bearing and
tapered roller bearing types

Cost Saving Breakdown
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Before Cost NSK Solution Cost
p.a. p.a.
Standard bearings €211 Molded-oil bearings €183
Engineering fitting costs: Initial €1.560 Engineering fitting costs €130
fitting, planned replacement &
breakdown
Loss production costs €49.920 No loss production. No incidents €0

reported, bearings still running after
12 months operation

Total Costs € 51.691 €313
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NSK experts



https://www.nskeurope.com/en/industries/industrial/paper/paper-tinting-machine-rollers.html
https://www.nskeurope.com/en/products/nsk-innovative-products/molded-oil-bearings.html
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Innovative Products

Spherical Roller Bearings -
NSKHPS

Spherical Roller Bearings -
TL Series

Triple Ring Bearings

Molded-0il Bearings

Cylindrical Roller Bearings

ative Products
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NSK

NSKHPS Spherical Roller Bearings

NSKHPS Spherical Roller Bearings are state-of-the-art material technology bearings, suitable for high speeds & loads. They can
enable equipment downsizing and are suitable for a wide variety of applications. Available with steel of brass cage.

Product Features Benefits
® Highest load rating SRB's ® Up to twice the operating life
® Optimum raceway design & surface finishing ® Up to 20% higher limiting speed
® Brass cage design (CAM) or strengthened steel cage (EA) ® Dynamic load rating: 25% higher
® High cleanliness Z-steel ® Lower maintenance cost and improved productivity

® Temperature stability: up to 200° C High load rating enables downsizing

40 mm to 260 mm bore size

Condition Description Industries
® High Load ® Fans and Blowers
® High Speed ® Food and Beverage
® High Temperature ® Industrial Pumps and Compressors
e Misalignment ® Material Handling
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® Medical and Health Care

Description
232 Bearing type and series
3

)]

Bore

(@ Internal Design
Cage
Design of Rings

E4 Design of Rings

c3 Radial Internal Clearance
S11 Special Specification

*H* NSKHPS

NSK Europe - https://www.nskeurope.com
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MOTION & CONTROL"®

NSK

Spherical Roller Bearings - TL Series

NSK's TL (tough & long life) Series of Spherical Roller Bearings are specifically designed for dryer rolls in papermaking
machinery operating under extremely high temperature conditions.

Product Features Benefits
® |nnovative chemical composition of steel ® Greater resistance to hoop stress
® Belongs to the Tough Technology Series ® Reduced fracturing of bearing inner rings
® Special heat treatment process ® Reduced downtime and maintenance costs
® High strength inner and outer rings ® Longer life - service life is more than twice that of
e Higher resistance to cracks convgrjtlonal bearings operating under contaminated
conditions
® Greater dimensional stability under high temperatures
(to 200°C)
Condition Description Industries
e Contamination ® Paper
® High Temperature ® Power Transmission

K B E B R O E

Description

TL Material

ZEiePs - Bearing Number

(@ Machined Brass Cage

g3 TL Specification Inner Ring

K Tapered Bore

Cage

E4 Outer ring with groove & Oil Holes

c3 Radial Internal Clearance

S11 Max Operating Temperature 200°C

NSK Europe - https://www.nskeurope.com
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NSK

Triple Ring Bearings

Triple ring bearings are used almost exclusively in papermaking machines (especially for the support of variable crowned press
rolls at the drive side). NSK produces two different types inner/outer bearing combinations.

Product Features Benefits

® High-load capacity design ® Bearing load distribution is optimised by finite
® Long life (uses vacuum melted, carburized steel) element method (FEM) analysis
® High precision (dimensional & rotational precision)

® Optimal inner-ring design for lubrication

® Lubrication hole and groove provided on inner and outer
ring
® Available in - 2SL combination spherical/spherical

roller bearing or 2PSL combination cylindrical / spherical
roller bearing

2
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Condition Description Industries -
=

® Misalignment ® Paper =
g p |':

Description

2SL: Triple Ring Bearing - Combination type
180-2 Bearing bore
Special accuracy (tolerance class symbol)

NSK Europe - https://www.nskeurope.com
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NSK

Molded-Oil Bearings

Molded-Oil Bearings are lubricated with NSK's original oil-impregnated material, Molded-Qil, and are suitable for corrosive and
dust-contaminated environments.

Product Features Benefits

® Molded-Oil ® Grease-free property with no oil refilling keeps

. . . operating environments clean
e Stainless steel for corrosive environments

® Operating life more than twice as long as grease
lubrication, in water or dust-contaminated environments

e Contact-seal type available in standard inventory for
ball bearings

® Achieves extended maintenance-free performance as
Molded-Oil provides a continuous supply of lubricant.
Available for high speed applications

® Available in ball bearing, spherical roller bearing and
tapered roller bearings types

Condition Description Industries
e Contamination ® Agriculture
® Corrosive Environment ® Chemical and Pharmaceutical
® Lubrication ® Food and Beverage

® Material Handling
® Oil and Gas

Description
Basic Bearing Number

L11 Molded-Qil

-H20 Material

774 (Il Shield (Seal)

NSK Europe - https://www.nskeurope.com
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NSK

Cylindrical Roller Bearings with Aligning

Rings

NSK's Cylindrical Roller Bearings with Aligning Rings for the Non-Locating Position of Continuous Casting Machines at Iron & Steel

Works - A highly functional, specialised bearing.

Product Features

® Aligning rings

Easy handling cage type

Full complement roller bearings designed with high-load
capacity

® Free of wear problems compared with spherical roller
bearings

Available with seals and cage

® Available with or without grease holes

Condition Description

® High Load

e Misalignment

Benefits

® Prevents wear problems related to differential sliding
® Incorporates aligning capability

® Aligning ring tolerates important misalignment and roll
shaft deflection, thus minimizing the effects of edge
loading

® Permits unrestricted axial thermal expansion of the
roll shaft (free side)

® Eliminating wear to the choke bore surface

® No unexpected axial load

Industries

e Oil and Gas

e Steel and Metals

NSK Europe - https://www.nskeurope.com
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‘Bearings for Papermaking
Machines
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Papermaking Mach nes (/

MOTION & CONTROL

Bearings for papermaking machines

Main Application
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Dandy roll
Deep Groove BB. — Table roll
) Paper roll
Ball Bearings
SelfAligningB.B. — Table roll
CylindricalR.B. ~ ——— Dryer roll

Table roll ~ Felt roll

]2 S Wire ol CC roll
Roller Bearings
g Press roll
Spherical R.B. — Dryer roll
Calender roll
. . . CCroll
Triple Ring Bearings Swimming rol

© NSK Europe - Confidential 2




MOTION & CONTROL

Specification of bearings for papermaking machines

Wire part section

Key to Bearing Specifications

1. Bearing type
. SR: Spherical Roller Bearing
Suction Couch Roll TR: Tapered Roller Bearing

B: Ball Bearing

2. Bearinginnerring bore diameter
Breast Roll 3. Bearing series
4. Internal clearance / tolerance class
5. Lubrication
Turning Roll 6. Others

Suction Couch Roll Breast Roll Turning Roll

';rorgR ?ach ?acg}:ﬂternal 1. TRlorSRI 1. TRlorSR)
g 2. 101,6-177.8 2. 101,6-177,8
g‘ 3%2'1203%?0( g ggg_%ﬂxx g ;gg;(zxoﬂ 3. Inch series (or 223XX] 3. Inch series [or 223XX]
4 C3/P55 4 C3/P55 4 C3/P0 4. NormalorC3/PO0 4. Normalor C3/P0
5. Oil circulation 5. Oil circulation 5. Grease 5. Grease 5. Grease
© NSK Europe — Confidential 3

MOTION & CONTROL

Specification of bearings for papermaking machines

Dryer part

Key to Bearing Specifications

1. Bearing type
Canvas Roll SR: Spherical Roller Bearing

TR: Tapered Roller Bearing
Paper Roll B: Ball Bearing
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2. Bearinginnerring bore diameter
3. Bearingseries
4. Internal clearance / tolerance class
5. Lubrication
6. Others
PV Rall
Dryer Roll

Canvas Roll

Paper Roll

Drying Cylinder PV Roll

1. SR 1. SR 1. SR 1. SR

2. 50-110 2. 50-70 2. 160-300 2. 90-380

3. 223XX 3. 223XX 3. 230, 231, 222, 232XX 3. 239,231, 222, 223XX

4, C;‘I/PO ) 4. C3/PO 4 C3orC4/PO 4 C3/PO

5. Oilcirculation 5. Oil circulation 5. Oil circulation 5. Oil circulation

6. Heat treatment: TL or S11 6. Heat treatment: TL or S11 6. Heat treatment: TL 6. Heat treatment: TL or 511

© NSK Europe — Confidential 4
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Specification of bearings for papermaking machines

MOTION & CONTROL

Calender Section

0 Calender Top Roll

SR

220-280
230XX
Normal / PO
Oil circulation

@ Calender Queen Roll

1. SR

2. 160-320
3. 231XX
4.

5

1P G =

C3/P0
Oil circulation

0 Calender Bottom Roll

1. SR

2. 240-530

3. 232XX

4. C3/PO

5. Oilcirculation

CCR: Triple Ring Bearing

Key to Bearing Specifications

1. Bearing type

SR: Spherical Roller Bearing

TR: Tapered Roller Bearing

B: Ball Bearing

Bearing inner ring bore diameter

. Bearing series

. Internal clearance / tolerance class
. Lubrication

Others

cURWN

© NSK Europe - Confidential

Specification of bearings for papermaking machines

MOTION & CONTROL

Reel Part
e ——— |

@ Reel Drum Roll

SR

190
222,223XX
C3/P0

Oil bath

0 Reel Spreader Roll

SR

60—70
223XX
Normal / PO
Grease

[12) Reel Spool Roll

1. TR

2. 130—-180
3. 322XX
4,

5

oRwWN =

L=

Normal / PO
Grease

Key to Bearing Specifications

1. Bearing type

SR: Spherical Roller Bearing

TR: Tapered Roller Bearing

B: Ball Bearing

Bearing inner ring bore diameter

. Bearing series

. Internal clearance / tolerance class
. Lubrication

Others

SR WN

© NSK Europe — Confidential
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Specification of bearings for papermaking machines

Winder Part

1. Bearing type

SR: Spherical Roller Bearing

TR: Tapered Roller Bearing

B: Ball Bearing

Bearing inner ring bore diameter
Bearing series

. Internal clearance / tolerance class
Lubrication

Others

Winder

LGN

0 Paper Roll Q Rider Roll ° Unwinding Stand
1. SR SR

1. SR 1

2. 40-95 2. 40-80 2. 80-130
3. 223X 3. 222,223xX 3 222XX
4 C3/P6 4 C3/Ps 4 C3/PborPO
5. Oil bath or grease 5. Oil bath 5. Oil bath
G Winder Drum Roll
1. 'SR 3 223X 5. Oil bath
2. 130-160 & C3/Ps
© NSK Europe - Confidential 7
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NSK Special Bearings for papermaking machines
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Wire-Section + Press-Section: | CAS \ /4 Press-Section:

Spherical Roller Bearings | Triple-Ring Bearings

© NSK Europe - Confidential 8
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NSK Special Bearings for Papermaking Machines

MOTION & CONTROL

Dryer-Section

Dryer-Section:

TL-Series Bearings

© NSK Europe - Confidential

NSK Special Bearings for Papermaking Machines

MOTION & CONTROL

Calender-Section — . Winder-Section

Calender-Section:

Triple-Ring Bearings

Reel + Winder-Section:

EA Series Bearings

© NSK Europe — Confidential
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1. Bearings for Dryer Roll NSK

High-temperature environment

)

Main bearing damage

= |nner ring crack

= Premature flaking TL series
= Creep Spherical Roller Bearings

= |mprovement of inner ring strength

= Life elongation by increasing

= Raceway hardness

= Dimension stability in high temperature

© NSK Europe — Confidential 1

MOTION & CONTROL

2. Bearings for Controlled Crown Roll NSK

Special roll with heavy load

g

Main bearing damage

= Premature

= Flaking Triple-Ring
= Smearing Spherical Roller Bearings

= Creep = High capacity design

= Adoption of vacuum melted carburized steel
= High dimensional/running accuracy

= Optimizes design of inner ring for lubrication

= Qil groove and holes are on both inner and outer rings

© NSK Europe - Confidential 12
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MOTION & CONTROL

3. Bearings for Calender Roll NSK

High temperature and heavy load

)

Main bearing damage

=  Premature

= Flaking Special specification CA series
Spherical Roller Bearings

= Vacuum melted carburized steel or special carburized

Water intrusion

$

o — stell

= s == 4 = Special accuracy

& ’ = ﬁ = Dimensional stability treatment

i {’—‘ZJJ = Improved roughness

= o

fo © NSK Europe - Confidential 13
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o 4. Bearings for Wire support NSK
S
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Main bearing damage

= Premature

= Flaking Molded-Oil bearings
= Wear

Prelubricated special solid lubricant

) . = Water resistance and dust resistance
Portion containing mostly polyolefin

= Extension of maintenance interval

= Prevention of oil scattering
Portion containing mostly lubricating oil

© NSK Europe - Confidential 14
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6. New product — HPS Spherical Roller Bearings NSK

Main bearing damage

= Papermaking speed UP = Temperature rise
— Rotating speed UP = Seizure
= Paper width UP = Flaking
— Bearing load UP
Required function = High performance standard
= Long Life » = HPS spherical roller bearings

= High limiting speed

= Bearing life: Two times
= Dynamic load rating: Increased by up to 25%
= Limiting speed: Improved by up to 20%

© NSK Europe — Confidential 15

MOTION & CONTROL

Why bearings fail NSK

= Poor lubrication (90% of all bearing failures) Chocks are not properly purged
= Contamination Inadequate sealing and gaskets

Improper mounting techniques Seals are not repaired immediately
Normal fatigue Damaged or worn
Bearing installation area is not adequately cleaned
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Lubrication Failures Mounting Failures

= Improper selection = Contamination enters into bearing
— Wrong base - washed out easily = Hammer damage
— Wrong temperature range = Using torch to heat bearings
= |nadequate load-carrying capability = |nadequate shaft and housing fits
= Poor anti-rust properties — Too loose or too tight
= Inadequate quantity — Damaged shafts and housing

— Improper taper

© NSK Europe - Confidential 16
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Abnormal temperature and sound of bearings and their main causes NSK

= Too little bearing clearance = Creep between fitting surfaces
Abnormal . = Excessive load = High seal friction
temperature rise = [nsufficient or excessive lubricant = Improper installation of bearing

Improper lubricant

Abnormal load

Incorrect mounting

Insufficient or improper lubricant
Contact of rotating parts

Loud Metallic sound

= Scratches, flaws or corrosion on raceway
Loud Regular sound [EEEREIEIIY
= Flaking on raceway

= Penetration of foreign particles
Irregular sound = Flaws or flaking on rolling elements
= Excessive clearance

© NSK Europe - Confidential 17
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Procedure for mounting Spherical Roller Bearings with tapered bore NSK

= Check shaft taper
— with sine bar gauge
— with ring gauge or bearing inner ring and blue dykem
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= Measure and record initial clearance of bearing

= Check chart to determine the proper amount of initial clearance to remove

= Use light oil to lubricate bearing bore and journal

= Do not use grease, EP oils, high viscosity oil, moly-lubes or antiseize compounds
= Push bearing up taper until the proper amount of clearance is removed

= Measure final radial internal clearance

© NSK Europe — Confidential 18
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Examples of Major Bearing Damage (1)

Applicaton Cause of damage

Inner-ring creep =  Press CCroll = |nsufficient interference = Tighten interference
(hollow shaft)

= Dryer canvas roll ®  Dimensional variation at ®  Use TL steel or apply dimension
high temperatures stabilizing treatment (S11)
Inner-ring fracture = Dryer (cylinder) = Excessive force applied = Control residual clearance
during mounting = Adjust with taper gauge

" Defective bore face contact Use TL or carburized steel

®  High hoop stress

Rust/Corrosion = Wire suction roll = |nsufficient oil film formation ~ ™  Reinforce lubrication oil control

due to water entry C

®  Press suction roll Improve the sealing mechanism

" Improper storage condition Anti-rest treatment for periods of

non-running

© NSK Europe — Confidential 19

MOTION & CONTROL

Examples of Major Bearing Damage (2)

Applicaton Cause of damage

Flaking = Wire suction roll " Insufficient oil film formation ™  Reinforce lubrication oil control
due to water entry 0

Improve bearing housing
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= Dryer (cylinder) = |nsufficient oil film formation ™  Use TL steel
ailighiiemperatirss " Increase oil viscosity
= Lower supplied-oil temperature

" Dryer canvas roll ® Excessive axialloaddueto ™ Use TL steel or apply dimension-
expansion of outer-ring on stabilizing treatment (S11)
the free-end bearing

Smearing = Calender CC roll (triple = |nsufficient oil film formation ™  Increase volume and viscosity of
ring) ol

= Lower supplied-oil temperature
" Add additives to lubrication oil

© NSK Europe - Confidential 20




NSK SALES OFFICES EUROPE, MIDDLE EAST AND AFRICA

UK
NSK UK Ltd.
Northern Road, Newark

Nottinghamshire NG24 2JF
Tel. +44 (0) 1636 605123
Fax +44 (0) 1636 643276
info-uk@nsk.com

France

NSK France S.A.S.
Quartier de I'Europe

2, rue Georges Guynemer
78283 Guyancourt Cedex
Tel. +33 (0) 1 30573939
Fax +33 (0) 1 30570001
info-fr@nsk.com

Germany, Austria, Benelux
Switzerland, Nordic

NSK Deutschland GmbH
Harkortstralle 15

40880 Ratingen

Tel. +49 (0) 2102 4810

Fax +49 (0) 2102 4812290
info-de@nsk.com

Italy

NSK Italia S.p.A.

Via Garibaldi, 215
20024 Garbagnate
Milanese (MI)

Tel. +39 02 995 191
Fax +39 02 990 25 778
info-it@nsk.com

Middle East

NSK Bearings Gulf Trading Co.
JAFZA View 19, Floor 24 Office 2/3
Jebel Ali Downtown,

PO Box 262163

Dubai, UAE

Tel. +971 (0) 4 804 8205

Fax +971 (0) 4 884 7227
info-me@nsk.com

Poland & CEE

NSK Polska Sp. z o.0.
Warsaw Branch

Ul. Migdatowa 4/73
02-796 Warszawa
Tel. +48 22 645 15 25
Fax +48 22 645 15 29
info-pl@nsk.com

Russia

NSK Polska Sp. z 0.0.

Russian Branch

Office I 703, Bldg 29,

18" Line of Vasilievskiy Ostrov,
Saint-Petersburg, 199178

Tel. +7 812 3325071

Fax +7 812 3325072
info-ru@nsk.com

Please also visit our website: www.nskeurope.com

Global NSK: www.nsk.com

© Copyright NSK 2021 / Ref: SB-PA/A/E/04.21
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NSK

South Africa

NSK South Africa (Pty) Ltd.
25 Galaxy Avenue

Linbro Business Park
Sandton 2146

Tel. +27 (011) 458 3600
Fax +27 (011) 458 3608
nsk-sa@nsk.com

Spain

NSK Spain, S.A.

C/ Tarragona, 161 Cuerpo Bajo
2a Planta, 08014 Barcelona
Tel. +34 93 2892763

Fax +34 93 4335776
info-es@nsk.com

Turkey

NSK Rulmanlari Orta Dodu Tic. Ltd. Sti.
Cevizli Mah. D-100 Giney Yan Yol
Kuris Kule Is Merkezi No:2 Kat:4
Kartal - Istanbul

Tel. +90 216 5000 675

Fax +90 216 5000 676
turkey@nsk.com





