MOLDED-OIL BEARINGS
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SETTING THE FUTURE IN MOTION

We are among the leading manufacturers for rolling bearings, linear technology components
and steering systems worldwide. We can be found on almost every continent — with production

facilities, sales offices and technology centres - because our customers appreciate short

decision-making channels, prompt deliveries and local service.

The Americas

The NSK company

NSK commenced operations as the first Japanese manu-
facturer of rolling bearings back in 1916. Ever since, we
have been continuously expanding and improving not only
our product portfolio but also our range of services for
various industrial sectors. In this context our worlwide
research and production facilities are linked together in
a global network. Here we concentrate not only on the

Headquarter
Japan

development of new technologies, but also on the conti-
nuous optimisation of quality — at every process stage.
Among other things, our research activities include
product design, simulation applications using a variety
of analytical systems and the development of different

steels and lubricants for rolling bearings.

Trademarks: AILNSK product and service names listed in this catalogue are trademarks or registered trademarks of NSK Ltd.



OUR MOST IMPORTANT PRODUCT:
OUR CUSTOMERS’ SATISFACTION

One thing keeps us moving: 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 solutions for the future. The goal that
we are dedicated to every day is ensuring that you remain competitive over the long run.

More about NSK on www.nsk.com/eu-en/




Molded-0il Bearings

For general use

For high-speed operation

Close-up of Molded-0il

Portion containing mostly polyolefin
Polyolefin is used for packaging food in supermarkets,
replacing dioxin-generating vinyl chloride.

Portion containing mostly lubricating oil
The lubricating oil is mineral oil-based.




Molded-Oil Bearings are lubricated with NSK’s own oil-impregnated material - Molded-0il

- which consists of lubricating oil and polyolefin resin that has an affinity for oil. Lubricant

slowly seeping from this material provides ample lubrication to the bearing for extended

periods.

Features of Molded-0il Bearings

b

Excellent performance in water- and dust-
contaminated environments

The bearings are designed to prevent liquids such as
water (which can wash the lubricating oil out) and dust
from getting inside the bearings. Sealed types can be
used in environments exposed to water and dust.”
Environmentally friendly

Because they can be lubricated with minute quantities of oil
that exudes from Molded-Oil,

the bearings are able to minimise oil leakage.

Low torque

Packing with Molded-Oil after providing the bearing
surface with special treatment realises smooth rotation of
rolling elements.

Optimal composition and molding methods enable
high-speed operation of Molded-0il Bearings
Optimisation of composition and molding method of
Molded-0il improves strength and enables high-speed
operation of Molded-Oil Bearings.

* Water and dust dramatically accelerate bearing damage. In order to realise stable operation,

we recommend using seals to prevent water and dust from getting in the bearing.

Applications

» Steel mill equipment

» Paper mill equipment

» Liquid crystal display and semiconductor manufacturing
equipment

» Agricultural machines

» Food processing equipment

» (leaning equipment and lines

» Conveying equipment
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Molded-0il Bearings

Spherical roller bearing
22311L12CAM

» For high-speed operation

Deep groove ball bearings®
6206L12DDU

» For high-speed operation

Spherical roller bearing
22311L11CAM

» For general use




Deep groove ball bearings*®
6206L11DDU

» For general use

Deep groove ball bearings*®
6000L11-H-20DD

» For general use

Tapered roller bearing
HR32013X]L11

» For general use

* The bearings come with seals on both sides.
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Bearing Model Numbers

Handling Precautions
To maintain the excellent long-term lubricating capacity of > The bearings should not be used under conditions involving

Molded-Qil Bearings, the following precautions should be liquid degreasing agents such as organic solvents that can

observed: affect Moded-0il. The bearings also should not be used

» Molded-0il melts at about 120°C, therefore the bearings under conditions involving corrosive liquids or gases that
must not be heated over 100°C by using an induction can damage the parts of the bearing.

heater. Additionally, the bearings should not be heated
by the oil bath method.

Combination of model numbers

Example

Basic bearing number Accessory symbols
(for materials,

Symbols of Molded-Oil cages, seals, etc.)

111 is for general use,
112 is for high-speed
operation.

Samples of model numbers

22311L11CAM Machined brass cage
[ ] For general use
22311L11EA Pressed steel cage
[ ] For hlgh—speed 22311L12CAM Machined brass cage
operation
6205L1100U =
[ J For general use
6001L11-H-200DU Stainless-steel bearing
° For high-speed 620511200V -
operation
[ J For general use HR32024XJL11 -




Spherical roller bearings

21307L12CAM 35
21308L11ACAM 40
22308L11CAM 40
22209L11CAM 45
22309L12CAM 45
22210L11CAM 50
22311L12CAM 55
22212112CAM 60
22213L11CAM 65
22313L11CAM 65
22313112CAM 65
22214111CAM 70
22315L12CAM 75
22216L11CAM 80
22217112CAM 85
22218L12CAM 90
22219112CAM 95
23120L11CAM 100
22320L11CAM 100
22222112CAM 110
23024L11CAM 120
23124112CAM 120
22226L11CAM 130
23932L11CAM 160

71,000

82,000
122,000

78,000
148,000

82,000
209,000
127,000
152,000
265,000
265,000
163,000
340,000
181,000
215,000
256,000
296,000
345,000
600,000
425,000
315,000
465,000
565,000
360,000

76,000

93,000
129,000

88,000
167,000

93,000
241,000
154,000
190,000
315,000
315,000
205,000
415,000
232,000
276,000
340,000
395,000
530,000
785,000
585,000
525,000
720,000
815,000

675,000

“ @ = For general use, @ = For high-speed operation
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Deep groove ball bearings

Bearing Steel

6900L11 YAl DD1 10 2 6 0.3 2,700 1,270 { ]
6000L11 7 DD 10 26 8 03 4,550 1,970 [ )
6200111 7 DDU 10 30 9 0.6 5,100 2,390 { ]
6901111 2 DD1 12 24 6 03 2,890 1,460 [ )
600111 sk DDU 12 28 8 03 5,100 2,370 { ]
6201111 7 DDU 12 32 10 0.6 6,800 3,050 [ ]
6902111 n DD1 15 28 7 03 4,350 2,260 o
6002L11 77 DDU 15 32 9 03 5,600 2,830 [ )
620211 7 DDU 15 35 n 0.6 7,650 3,750 { ]
6903111 7 DDU 17 30 7 03 4,600 2,550 [ )
6003111 ik DDU 17 35 10 03 6,000 3,250 { ]
6203111 sk DDU 17 40 12 0.6 9,550 4,800 [ ]
6904L11 sk DDU 20 37 9 03 6,400 3,700 ([}
6004111 ya4 DDU 20 42 12 0.6 9,400 5,000 [ J
6204111 a4 DDU 20 47 14 1.0 12,800 6,600 ([ J
6905111 77 DDU 25 42 9 03 7,050 4,550 [ )
6005111 ik DDU 25 47 12 0.6 10,100 5,850 { ]
6205111 sk DDU 25 52 15 1.0 14,000 7,850 [ ]
6906111 sk DDU 30 47 9 03 7,250 5,000 { ]
6006L11 77 DDU 30 55 13 1.0 13,200 8,300 [ ]
6206111 7 DDU 30 62 16 1.0 19,500 11,300 { ]
6907111 7 DDU 35 55 10 0.6 10,600 7,250 [ )
6007111 7 DDU 35 62 14 1.0 16,000 10,300 { ]
6207111 sk DDU 35 72 17 11 25,700 15,300 [ )
6908L11 sk DDU 40 62 12 0.6 13,700 10,000 { ]
6008L11 sk DDU 40 68 15 1.0 16,800 11,500 [ ]
6208111 sk DDU 40 80 18 11 29,100 17,900 o
6909L11 77 DDU 45 68 12 0.6 14,100 10,900 [ ]
6009L11 7 DDU 45 75 16 1.0 20,900 15,200 { ]
6209L11 7 DDU 45 85 19 11 31,500 20,400 [ )
6010L11 7 DDU 50 80 16 1.0 21,800 16,600 { ]
6210011 sk DDU 50 90 20 11 35,000 23,200 [ ]

“ @ = For general use, @ = For high-speed operation
Note: Bearing numbers other than those given in the table can also be produced. Not applicable to deep groove ball bearing with plastic cages.
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Deep groove ball bearings

Stainless Steel

6900L11-H-20 n
6000L11-H-20 17
6200L11-H-20 17
6901L11-H-20 172
6001L11-H-20 17
6201L11-H-20 17
6902L11-H-20 n
6002L11-H-20 7
6202L11-H-20 117
6903L11-H-20 17
6003L11-H-20 17
6203L11-H-20 17
6904L11-H-20 17
6004L11-H-20 17
6204L11-H-20 17
6905L11-H-20 17
6005L11-H-20 17
6205L11-H-20 17
6906L11-H-20 17
6006L11-H-20 17
6206L11-H-20 17
6907L11-H-20 17
6007L11-H-20 17
6207L11-H-20 17
6908L11-H-20 17
6008L11-H-20 17
6208L11-H-20 17
6909L11-H-20 17
6009L11-H-20 17
6209L11-H-20 7
6910L11-H-20 117
6010L11-H-20 17
6210L11-H-20 17

n

10
12

12
14

12
15

3
16
10
14
17
12
15
18
12
16
19
12
16

2,290
3,900
4,350
2,460
4,350
5,800
3,700
4,750
6,500
3,900
5,100
8,150
5,400
7,950
10,900
5,950
8,550
11,900
6,150
11,300
16,500
9,000
13,600
21,800
1,600
14,200
24,800
12,000
17,800
26,600
12,400
18,500
29,800

1,020
1,580
1,910
1,170
1,890
2,440
1,810
2,270
2,980
2,040
2,600
3,850
2,940
4,000
5,250
3,600
4,650
6,300
4,000
6,600
9,050
5,800
8,200
12,200
8,000
9,250
14,300
8,700
12,200
16,300
9,400

13,300

18,600

“ @ = For general use, @ = For high-speed operation

Note: Bearing numbers other than those given in the table can also be produced. Not applicable to deep groove ball bearing with plastic cages.
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Bearing Types and Availability

Available Molded-0il Bearing type, cage type, limiting speed, and size (outside diameter, mm)

Machined brass (CA) < 60,000 70 < AD < 250
[ ) For general use (L11)
Pressed steel (EA) < 30,000 70 < AD =< 215
[ ) For high-speed operation (L12) Machined brass (CA) 60,000 - 100,000 70 < AD < 215
[ ) For general use (L11) Pressed steel < 150,000 19 < AD < 250
[ J For high-speed operation (L12) Pressed steel 150,000 - 200,000 19 < AD <215
_ [ ) For general use (L11) Pressed steel < 40,000 80 < AD < 215

~

dmn = [(Bearing bore diameter, mm + Bearing outside diameter, mm) + 2] x inner ring rotational speed, min™
Some large spherical roller bearing numbers may not be available

Conditions including abutment and fillet dimensions must be taken into consideration for tapered roller
bearings

For tapered roller bearings and spherical roller bearings with pressed steel cages (EA), Molded-0il Bearings
for high-speed operation (L12) are not available

For the application under the condition of low speed and low temperature, Molded-Qil Bearings for general
use (L11) are recommended

~

~

~

~

Ambient temperature and limiting speed (d,,n)

The relation between limiting speed and ambient temperature is as follows:

a. Spherical roller bearings (CA) b. Spherical roller bearings (EA)
120,000 100,000
100,000 w%\ 80,000
80,000 % 0000
-- 7N 20,000 /| A
20,000 4 000 b7 7/ 7
N 777N o 7 o,
0 20 40 60 80 (°C) 0 20 40 60 80 (°C)
0 68 104 140 176 (°F) 0 68 104 140 176 (°F)
Ambient temperature Ambient temperature
111 Applicable range 112 Applicable range 112 Intermittent operation applicable range
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Ambient temperature and limiting speed (d,,n)

The relation between limiting speed and ambient temperature is as follows:

c. Deep groove ball bearings

300,000
250,000
200,000

[~

£ 150,000

100,000
50,000

0

20 40 60
68 104 140
Ambient temperature

80 (°0)
176 (°F)

o o

L11 Applicable range L12 Applicable range

d. Tapered roller bearings

60,000
50,000
40,000

mn

< 30,000
20,000
10,000

0

0 20 40 60
0 68 104 140
Ambient temperature

80 (°C)
176 (°F)

L12 Intermittent operation applicable range

Limiting speeds (d,n) of “a” to “d” shown above are examples for general housing. If there is a source of heat near the bearings, or the cooling effect by the radiation or the heat transmission,

the above limiting speed cannot be expected due to the application.

Precautions for Selecting

The following precautions should be considered

to maintain the high performance of Molded-0il Bearings:

» For low-temperature applications, Molded-0il Bearings for
general use (L11) are recommended.

» For the condition of high ambient temperature, Molded-Oil
Bearings for high-speed operation (L12) are recommended.

» To rotate the bearings properly, it is necessary to apply the
radial load. As a standard of the radial load, more than 1%
of the basic dynamic load rating is recommended.

» Since Molded-0il Bearings are lubricated by oil seeped
from a Molded-0il, the bearings cannot be used under the
condition where the bearings are exposed to water directly
for an extended period of time (the oil could be washed
away). If the application requires such exposure, consider
using extra seals.
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Performance Test

Molded-0il Bearings feature a number of excellent functions. Extensive test
data and field results demonstrate the outstanding performance of Molded-0il
Bearings.

Durability test under conditions of exposure to water
Grease lubrication allows operation for extended periods

6000-H-DD
(stainless steel with contact seal)

Test bearings

of time even if exposed to mist or submerged in water. Rotational speed \ 1,000 min”

Continuous operation with grease lubrication: approximately T?‘j‘l'(’add | ;ij
Xlal loa W

20 days; with Molded-0il Bearings: 50 days or more Molded- Water expostre 0.8 cm¥/min

0il Bearings can be operated for longer time than the S (ESE 02N

bearings with grease lubrication even if exposed to mist or
submerged in water.

6000-H-DD
(stainless steel with seal)

Test bearings

Rotational speed 1,000 min™
Radial load 794N
Axial load ‘ 294N
Fig. 1 Testing device under conditions
of exposure to water
N Motor
Connecting joints
Spindle
Shaft
Water injector
Cables
Pulley
Vibrometer
Housing
Container )
Bearing
Plate IVF Weight
Fig. 2 Durability test results under Fig. 3 Durability test results under
exposing to water submerged condition
Molded-Qil for Molded-0il for
general use general use
Grease lubrication Grease lubrication
0 500 1.000 1.500 0 500 1.000 1.500
Time (h) Time (h)
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Durability performance test

Slow seeping of the lubricant from Molded-Qil provides
excellent lubrication performance for extended periods.
Molded-0il Bearings for general use cannot be used under
conditions of high-speed rotation, but Molded-0il Bearings
for high-speed operation perform with excellent durability

under such conditions.

Fig. 4 Durability test results of deep groove ball bearings

© /600 min
(dmn = 200,000)

4,200 min™
(dgn' - 183,000)

3,500 min™?
(dn'- 152,000)

Rotational speed, min1

>

Test bearings 630500U
Radial load 98 N
Axial load 245N

@ 3500 min" (d;n : 152,000)

Rotational speed @ 4200 min (d;n : 183,000)

© 4,600 min™ (d.;n : 200,000)

Aborted test after Continuation after :
200-hour torque increase 2000-hour test . MOlded_Oll
> for high-speed
Aborted test after operation
500-hour torque increase
© Molded-0il
Aborted test after
5000 hour for general
(Continuation of test is possible) Use
200 500 2,000 5000
Time (h)

Fig. 5 Bearing torque comparison of grease-lubricated and Molded-0il bearings

Torque ratio
N

Stable

Grease

Running-in

Deep groove ball bearings (63050DU)
Test conditions

Rotational speed: 1.200 min™!

Radial load: 29.4 N

Axial load: 29.4 N

NED]E Stable Stable
Molded-0il Molded-0il Grease
for general for high-speed

use operation

Note: The torque ratio is 1.00 when the bearing torque is a stable stage under grease lubrication.

Spherical roller bearings (22311CAM)
Test conditions

Rotational speed: 800 min™!

Radial load: 2.744 N

Axial load: 294 N

Running-in
Stable
Molded-0il Molded-0il
for general for high-speed
use operation
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NSK SALES OFFICES
EUROPE, MIDDLE EAST AND AFRICA

France

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

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

Germany, Austria, Benelux
Switzerland, Nordic

NSK Deutschland GmbH
Harkortstrafle 15

40880 Ratingen

Tel. +49 (0) 2102 4810
info-deldnsk.com
nsk.com/eu-de/

Italy

NSK Italia S.p.A.
Via Garibaldi, 215
20024 Garbagnate
Milanese (MI)

Tel. +39 02 995 191
info-it@nsk.com
nsk.com/eu-it/

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
info-me@nsk.com
nsk.com/eu-en/

Poland & CEE

NSK Polska Sp. z 0.0.
Warsaw Branch

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

Romania

NSK Europe Limited Maidenhead
- Sucursala Ploiesti

Bdul Republicii, 178

100072 Ploiesti

Tel. +40 344 803 210
info-ro@nsk.com
nsk.com/eu-en/

South Africa

NSK South Africa (Pty] Ltd.
25 Galaxy Avenue

Linbro Business Park
Sandton 2146

Tel. +27 (011) 458 3600
nsk-sa@nsk.com
nsk.com/eu-en/

Spain

NSK Spain, S.A.

C/ Via Augusta 85, planta 3 A
08174 Sant Cugat del Vallés
Tel. +34 646 313 506
info-es@nsk.com
nsk.com/eu-es/

Turkey

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

Tel. +90 216 5000 675
turkey@nsk.com

nsk.com/eu-tr/

UK

NSK UK Ltd.

Northern Road, Newark
Nottinghamshire NG24 2JF
Tel. +44 (0) 1636 605123
info-uk@nsk.com
nsk.com/eu-en/

Every care has been taken to ensure the information in this publication is accurate but no liability can be accepted for

any errors or omissions. © Copyright NSK 2010. The contents of this publication are the copyright of the publishers. "
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