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NSK

Long Life Bearings for Steel Rolling Mills
WTF Bearings

NSK’s newly developed Water TF (WTF®) bearings are the result of
combining special steel-melting technology used for aircraft bearing
material, and our original, heat treatment technology. Our WTF
(water-tough) bearings successfully resist premature flaking under
severely contaminated conditions of water-infiltrated grease
lubrication and powder debris (iron-oxide) contamination.
Furthermore, our WTF bearings have a bearing life that is three
times longer than our conventional bearings.
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WTF® Bearings

Long Life WTF® Bearings for Steel Rolling Mills

1. Technology

Premature flaking is initiated by dents that are generated
on bearing rolling surface areas, which are caused by
particulate contamination. When the bearings are
operated under such conditions with water-infiltrated
grease lubrication, the strength of bearing steel is
significantly weakened. This ultimately leads to a
phenomenon called corrosion fatigue (Photo 1). By
combining material and heat treatment technologies into
what NSK calls Water TF (water-tough) technology, we
can drastically prevent the onset of corrosion fatigue.

NSK’s Water TF technology includes many proprietary
technologies that have been patented (below) with many
more pending approval.

USP6165289, GB2311998, USP5256213,
USP5298323, JP2128328, USP4904094,
GB2209058

Cracks lead to flaking and ultimately corrosion fatigue

Photo 1. Water TF technology consists of an ultra-high clean-material technology for inhibiting the
generation of cracks, and a chemical component design technology for restricting infiltration of water into
any cracks that developed. -

Nonmetallic inclusions (Photo 2) develop cracks below the bearing surface (Photo 3). Water in the grease
lubricant infiltrates the cracks, and weakens the bearing material. Using a special steel-melting technology
used for aircraft engine bearing material, we were able to restrict crack occurrence by reducing the
amount of non-metallic inclusions in the raceway surface.

; 0.2 mm
Photo 3. Cracks develop from below the surface

Photo 2. Non-metallic inclusion

In order to inhibit the initial development of cracks along grain boundaries, we worked to achieve stronger
grain boundaries (Photo 4) by developing an optimum alloy balance for bearing material.

Photo 4. Cracks along grain boundary
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NSK developed its Water TF technology by incorporating components of TF technology
for enhanced service life under contaminated lubrication conditions.

Bearings used under contaminated lubrication conditions
suffer from indentations that are generated on the
raceways by foreign particles, which initiate surface
originated flaking.

Stress concentration points around the edges of the
surface indentations create cracks around the
indentations, which progress into larger cracks that lead
to flaking. Contact stress concentrations at the edges of
an indentation (Figure 2) can be expressed by
[P/Pyoc(r/c)®?4, which is a function of r/c. This suggests

that the larger the r/c, the smaller the stress
concentration, which means an ultimately longer life.
NSK’s research on bearing material confirms that as the
amount of retained austenite increases, the r/c value
becomes larger, and the reduction of stress
concentrations is enhanced.

Our patented TF technology incorporates this principle
for achieving longer life under contaminated lubrication
conditions by maintaining optimum levels of retained
austenite.

Figure 1. Relation between r/c value and levels of retained austenite
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Figure 2. Stress concentrations at the edges of surface indentations
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WTF® Bearings Long Life WTF® Bearings for Steel Rolling Mills

2. WTF technology among other 3. Life of WTF bearings
NSK long life technologies B
bearing number:‘WTFH 343 H KVS ‘ ‘ 4551 ‘ Bearing life test results under contaminated lubrication
conditions of grease, water, and fine iron powder
Water TF Outside diameter simulating the market are described in Figure 3. Trial

usage results of actual cold rolling mills are described in
Figure 4. Both results show a bearing life three times
longer than that of conventional bearings.

Bore diameter Bearing type symbol

Purpose
Figure 3. Test results of tapered roller bearing life under Figure 4. Trial usage results of WTF bearings in an
contaminated lubrication conditions of grease, water, actual cold rolling mill
and fine iron powder simulating market conditions
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Measures Figure 5. WTF bearing dimensions (example)
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Worldwide Sales Offices

NSK LTD.-HEADQUARTERS, TOKYO, JAPAN www.nsk.com
INDUSTRIAL MACHINERY BEARINGS DIVISION-HEADQUARTERS  tel: 03-3779-7227
AFTERMARKET BUSINESS DIVISION-HEADQUARTERS  tel: 03-3779-8893
AUTOMOTIVE BUSINESS DIVISION-HEADQUARTERS  tel: 03-3779-7189
PRECISION MACHINERY & PARTS tel: 03-3779-7163
DIVISION-HEADQUARTERS

Africa

South Africa:

NSK SOUTH AFRICA (PTY) LTD.

Johannesburg tel: 011-458-3600
Asia and Oceania
Australia:
NSK AUSTRALIA PTY. LTD. www.au.nsk.com
Melbourne tel: 03-9764-8302
China:
NSK HONG KONG LTD.
Hong Kong tel: 2739-9933
Shenzhen tel: 0755-25904886

KUNSHAN NSK CO., LTD.

Kunshan Plant tel: 0512- 5771 -5654
CHANGSHU NSK NEEDLE BEARING CO.,

Jiangsu Plant tel: 0512 5230 1111
NSK STEERING SVSTEMS DONGGUAN CO., LTD.

Dongguan Plai tel: 0769-2262-0960
ZHANGJIAGANG NSK PRECISION MACHINERY CO., LTD.

Jiangsu Plal tel: 0512-5867-6496
SUZHOU NSK BEARINGS CO., LTD.

Jiangsu Plant tel: 0512-6665-5666
NSK CHINA TECHNOLOGY CENTER

Jial tel 0512-5771-5654
NSK (SHANGHAI) TRADING CO,, LT
Sha tel 021 -6235-0198

ngh
NSK REPRESENTATIVE OFFICES www.nsk.com.cn

Beijing tel: 010-6590-8161

Guangzhou tel: 020-3786-4833

Che tel: 028-8661-4200
NSK (CHINA) INVESTMENT CO., LTD.

Shanghai tel: 021-6235-0198

Changchun tel: 0431-8898-8682
NSK CHINA SALES CO., LTD.

Shanghai tel: 021-6235-0198

NSK-WARNER (SHANGHAI) CO., LT
el: 021 -3365-5757
AKS PRECISION BALL (HANGZHOU) CO., LTD.

Plant tel: 0571 2280 1288
India
RANE NSK STEERING SYSTEMS LTD

Che tel: 044-274-66002
NSK LTD INDIA BLANCH OFFICE

Chennai tel: 044-2446-6862

Delhi tel: 0124-4104-530

Kolkata tel: 033-4001-2062

Mumbai tel: 022-2838-7787
NSK-ABC BEARINGS LTD.

Chennai tel: 044-2466-6862
Indonesia:

PT. NSK BEARINGS MANUFACTURING INDONESIA
Jakarta Plant tel: 021-898-0155

PT. NSK INDONESIA www.id.nsk.com

Jakarta tel: 021-252-3458

Korea:

NSK KOREA CO., LTD. www.kr.nsk.com
Seoul tel: 02-3287-0300
Changwon Plant tel: 055-287-6001

Malaysi

NSK BEARINGS (MALAYSIA) SDN BHD www.my.nsk.com
Shah Al tel: 03-7803-8859
NSK MICRO PRECISION (M) SDN. BHD. www.my.nsk.com
Malaysia Plant tel: 03-8961-3960
New Zealand:

NSK NEW ZEALAND LTD. www.nsk-rhp.co.nz

Auckland tel: 09-276-4992
Philippines:
NSK REPRESENTATIVE OFFICE

Manila tel: 02-759-6246
Singapore:
NSK INTERNATIONAL (SINGAPORE) PTE LTD.

ﬁ tel: 6496-8000

NSK Ll GAPOFIE (PRIVATE) LTD. www.nsk-singapore.com.sg

Singapore tel: 6496-8000
Taiwan:
TAIWAN NSK PRECISION CO., LTD.

Taipei tel: 02 2509-3305
TAIWAN NSK TECHNOLOGY CO., LT

Taipei "tel: 02 2509-3305
Thailand:

NSK BEARINGS (THAILAND) CO., LTD
Bangkok el: 02641-2150
NSK BEARINGS MANUFACTURING (THAILAND) CO., LTD.
Chonbu tel: 038-454-010
SIAM NSK STEERING SYSTEMS CO., LTD.
Chachoengsao tel: 038-522-343
NSK ASIA PACIFIC TECHNOLOGY CENTER (THAILAND) CO., LTD.

Chonburi tel: 038-454-631
Vietnam:
NSK VIETNAM CO., LTD.

Hanoi tel: 04-955-0159

NSK REPRESENTATIVE OFFICE

Ho Chl Minh City tel: 08-822-7907

Europ
NSK EUROPE LTD. (EUROPEAN HEADQUARTERS) www.eu.nsk.com

Maldenhead tel: 01628-509-800
France
NSK FRANCE S.A.S

Paris tel: 01-30-57-39-39
Germany:
NSK DEUTSCHLAND GMBH

Dusseldo tel: 02102-4810
NSK PRECISION EUROPE GMBH

Dusseldorf tel: 02102-4810
NEUWEG FERTIGUNG GMBH

Munderkingen Plant tel: 07393-540
Italy:
NSK ITALIA S.P.A.

Milano tel: 0299-5191
INDUSTRIA CUSCINETTI S.P.A.

Torino Plant tel: 011-982-4811

Netherlands:
NSK EUROPEAN DISTRIBUTION CENTRE B.V.

Tllburg tel: 013-4647647
Poland
NSK EUROPE LTD. WARSAW LIAISON OFFICE
Wars tel: 022-645-1525

NSK BEARINGS POLSKA S.A.
Kielce Plant tel: 041-366-5001
NSK EUROPEAN TECHNOLOGY CENTER POLAND OFFICE
Kiel el: 041-366-5812
NSK STEERING SYSTEMS EUROPE (POLSKA) SP.Z0.0.

Walbrzych tel: 074-664-4101
Spain:
NSK SPAIN S.A.

Barcelona tel: 093-433-5775
Turke

y:
NSK RULMANLARI ORTA DOGU TIC. LTD. STL
Istanbul tel: 0216-355-0398
United Kingdom:
NSK BEARINGS EUROPE LTD.
Peterlee Plant tel: 0191-586-6111
NSK EUROPEAN TECHNOLOGY CENTRE

Newark tel: 01636-605-123
NSK UK Ltd.

Newark tel: 01636-605-123
NSK PRECISION UK LTD.

Newark tel: 01636-605-123

NSK STEERING SYSTEMS EUROPE LTD.
Maidenhead tel: 01628-509-800

North and South America

NSK AMERICAS, INC. (AMERICAN HEADQUARTERS)
Ann Arbor tel: 734-913-7500

Argentina:

NSK ARGENTINA SRL

Buenos Aires tel: 11-4704-5100

Brazil:

NSK BRASIL LTDA. www.br.nsk.com
Séao Paulo tel: 011-3269-4786

Canada:

NSK CANADA INC. www.ca.nsk.com
Toronto tel: 905-890-0740

Mexico:

NSK RODAMIENTOS MEXICANA, S.A. DE C.V. www.mx.nsk.com
Mexico City tel: 55-5390-4312
United States of America:
NSK CORPORATION www.us.nsk.com
Ann Arbor tel: 734-913-7500
NSK AMERICAN TECHNOLOGY CENTER
Ann Arbor tel: 734-913-7500
NSK PRECISION AMERICA, INC. www.npa.nsk.com
Franklin tel: 317-738-5000
NSK STEERING SYSTEMS AMERICA, INC. www.nssa.nsk.com

Bennington tel: 802-442-5448
NSK LATIN AMERICA, INC. www.la.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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