TAILORMADE
INDIVIDUAL SOLUTIONS, HIGH-QUALITY
PRODUCTS, AND COMPREHENSIVE SERVICE –
INDUSTRIAL PLAIN BEARINGS FROM KOLBENSCHMIDT.

RHEINMETALL AUTOMOTIVE GROUP
AS A WHOLE

€2.861 BN
SALES 2017

USA
Auburn Hills

Mexico
Celaya

€249 MIO
OPERATING EARNINGS 2017

Brazil
Nova Odessa

10,812
EMPLOYEES

FACTS AND
FIGURES
INTERNATIONAL, INNOVATIVE, AND RELIABLE.
THIS IS HOW CUSTOMERS SEE US. AND THIS IS
HOW WE'VE BECOME A GLOBAL COMPANY.

BU BEARINGS

1,345

Germany
• Papenburg

EMPLOYEES

• St. Leon-Rot
Japan
Odawara
China
Shanghai
India
• Supa
• Takwe
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PRODUCTION SITES
WORLDWIDE

€250 MIO
SALES 2017

KS Gleitlager GmbH has its origins in Kolbenschmidt AG.
The BEARINGS business unit (Gleitlager) is one of the
world's leading premium manufacturers of advanced plain
bearings for vehicles and industrial applications. For many
decades now, Rheinmetall AG, a global, first-tier automotive-industry supplier, has been manufacturing plain
bearings for a wide variety of applications.
In 1997, Kolbenschmidt AG's Plain Bearings division was
transformed into KS Gleitlager GmbH, which, together with
the seven non-German production and sales locations, has
since formed the independent KS Plain Bearings business
unit.

As the name suggests, "Permaglide®", a registered trademark of KS Gleitlager, exemplifies the property of permanently wear-retardant gliding.
We also share the values our customers appreciate in us,
with our employees. The training of young people at our
locations is particularly important to us as it ensures we
will continue to have the expertise to develop the most
innovative and highly specialized products in the future.

TAILOR-MADE SOLUTIONS

OUR QUALITY
We can look back on over 100 years of experience and
expertise during which we have optimized both our products and our production processes. Our plain bearing
solutions are durable and reliable, our machine efficiency
is high. This not only saves time, but also costs.

OUR SERVICE
We stay at your side. If you have any questions, sugges
tions or problems, our service is always there for you –
with practical and quick solutions. In addition, we guarantee short response times and customized application
consultancy.

TAILOR-MADE
TAILOR-MADE
SOLUTIONS
WITH US, YOU'RE AT THE FOCUS OF ATTENTION. OUR GOAL IS TO BE
AT YOUR SIDE AS AN INNOVATIVE TECHNOLOGY PARTNER, CREATIVE
PRODUCT DEVELOPER, RELIABLE SUPPLIER AND SERVICE PARTNER
YOU CAN ALWAYS COUNT ON.
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OUR CUSTOMER PROXIMITY
We always meet you at eye level. This begins with a detailed
consultation and continues well after conclusion of the
contract. Because of our industry-oriented organization,
we know exactly what our customers' needs and wishes are.
And are, of course, there at your service anywhere, anytime.

OUR INNOVATION
We invest heavily in research and development. So that we
can continue to offer you innovative solutions and continuous
improvements. To write success stories together with you.

OUR LOGISTICS
Whether one-off or mass production with more than
100,000 parts: Our logistics is cost-efficient, reliable
and always delivers exactly the required quantity. From
order to delivery in just 24 hours, so that you get what
you need as quickly as possible.

TAILOR-MADE SERVICE

OUR
SERVICE
WE'RE ALWAYS AT YOUR SIDE. FOR QUESTIONS, SUGGESTIONS
AND PROBLEMS, OUR SERVICE IS ALWAYS AT YOUR SERVICE – WITH
PRACTICAL AND QUICK SOLUTIONS. WE GUARANTEE YOU SHORT
RESPONSE TIMES AND VERY INDIVIDUAL APPLICATION ADVICE.
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CUSTOMIZED
In addition to our outstanding quality, our customers particularly appreciate our problem-solving proficiency and service. Because they can rely on one thing: We consistently
apply our complete expertise and comprehensive knowhow to continuously improve our materials, processes and
products.

The more individual, the better.
Personalization and individualization are at the top of our
priorities, whether you need a prototype, a small batch or
volume production. Even special parts in various sizes and
shapes with or without certain features such as lubrication
passages, internal grooves or notches are no problem for us.

Bearings designed to your requirements.

Together we will find exactly the right product for you.

Thanks to our many years of application experience, we
can advise you in the areas of tribology, materials optimi
zation and service-life computation to provide you with the
best product for your personal needs. Individual geome
tries and materials with unique selling points are further
exclusive offers of which we are proud. Application con
sulting directly from the engineers is just as much a part
of the standard as application-related materials selection
including the associated development. In addition, we
accompany you through the validation and testing pro
cesses.
It is very important to us that we can guarantee our customers optimum results and long-lasting products as well as
the greatest possible reliability and delivery dependability.

TAILOR-MADE INNOVATION

OUR
INNOVATION
WE INVEST EXTENSIVELY IN RESEARCH AND DEVELOPMENT. SO
THAT WE CAN CONTINUE TO OFFER YOU INNOVATIVE SOLUTIONS
AND CONSTANT IMPROVEMENTS. TO WRITE FURTHER SUCCESS
STORIES TOGETHER WITH YOU.
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RESPONSIBILITY
Our innovations.
From an engineering point of view, plain bearings go back
a very long way as parts of machinery. However, the performance level of today's generations has been achieved
through countless innovative steps in materials and coating
technology. In addition, at least as many innovations were
required in the manufacturing processes of the starting materials and products to deliver marketable plain bearings
with high performance, excellent quality, and the required
productivity.

Concentrated innovative power.
The KS plain bearing developers have thus succeeded in
repeatedly translating the constantly competing requirements into products of optimum performance for special
applications.
•
•
•
•
•
•
•

Plain bearings combining high load-carrying capacity
and good adaptability
Plain bearings combining high wear resistance
and good resistance to foreign particles
Plain bearings combining low coefficient of friction
and high wear resistance
Plain bearings combining good damping properties
and high load-carrying capacity
Plain bearing combining low coefficient of friction
and high thermal conductivity
Plain bearings combining low or no external lubrication
and long servicing intervals
Plain bearings combining the highest precision
and low costs

We are not satisfied with what we have achieved, but are
constantly working on bearing innovations. The set tasks
pose challenges for our developers to make our products
even more effective in their applications.
To this end, we are investing consistently in research and
development. Highly qualified teams work in our pilot plant,
in simulation and calculation, in the laboratories and test
bays and in the production of specimen parts for the plain
bearings of tomorrow and thereafter.

Efficiency driven by competence.
We are closely networked and cooperate with external
research institutions and university institutes.
The proximity of our development team to the primary materials and plain bearing production plants allows the early
and consistent integration of series production into the relevant phases of development projects. This enables series
start-ups without friction losses. A close exchange of information among the application technology and development
engineers ensures that their efforts are focused on shortterm customer requirements and that long-term trends in
the markets are taken into account at the same time.

Test bench

TAILOR-MADE LOGISTICS

OUR
LOGISTICS
WHETHER INDIVIDUAL ITEMS OR LARGE SERIES WITH MORE THAN
100,000 PARTS: OUR LOGISTICS IS COST-EFFICIENT, RELIABLE AND
ALWAYS SUPPLIES EXACTLY THE REQUIRED QUANTITY. FROM ORDER
TO DELIVERY IN JUST 24 HOURS. SO THAT YOU GET WHAT YOU NEED
WHEN YOU NEED.

10 | 11

RELIABILITY
Our logistics is a combination of goods storage, production
control, the Customer Service Center and the shipping
department. All areas are in close contact with each other in
order to coordinate as efficiently as possible and thus avoid
unnecessary delays in production and delivery. The highest
priority for us is always ultimate adherence to delivery dates.
This applies to all plants and not only saves time, but also
costs.
Always full commitment.
Efficiency is the guiding principle since we offer our customers tailored dimensions and flexible quantities in order
to provide each with best value for money. From one-off
production through small batches up to quantities of over
100,000, you get whatever you need. We serve you with absolute commitment. No matter whether you order a proto
type or a complete series.

1. 6 MIO
METERS OF
STEEL/ALUMINUM
STRIP PRODUCTION

Fast, agile, and reliable.
Despite production to order, we provide the highest delivery
reliability. Thanks to the new machinery, our overall indus
trial throughput is shorter than a week and in some cases
less than 24 hours.
In order to be able to respond quickly and flexibly to customer requirements in the future and to align the product
portfolio to applications in the industrial sector, we have expanded our prototyping and testing facilities on a large
scale. The areas of industrial parts, small batches and contract manufacturing for standard parts have been added. In
spring 2017, we moved the new units to a production area
of 700 square meters – all the while with production continuing. Another milestone to improve speed-to-market.

0. 5 MIO
METERS OF
STEEL/BRONZE

1. 1 MIO
METERS OF
PERMAGLIDE®
METAL POLYMER

TAILOR-MADE CUSTOMER PROXIMITY

OUR CUSTOMER
PROXIMITY
WE ALWAYS MEET YOU AT EYE LEVEL. THIS BEGINS WITH A DETAILED
CONSULTATION AND CONTINUES WELL AFTER CONCLUSION OF THE
CONTRACT. BECAUSE OF OUR INDUSTRY-ORIENTED ORGANIZATION
WE KNOW EXACTLY WHAT OUR CUSTOMERS' NEEDS AND WISHES ARE.
AND ARE THERE OF COURSE AT YOUR SERVICE ANYWHERE, ANYTIME.
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CONTACT
Customer proximity is not simply a matter of distances.
It is the guiding principle of all our actions. We provide
each and every customer with contact persons with
supra-regional responsibility there to answer any questions they may have. Thanks to joint product development
and personal consultation, we can respond to every need
individually. It is common practice for us to develop
special parts that are specifically tailored to the customer's requirements.
Service around the globe.
Geographically, too, we are always close to our customers. In the heart of Europe we have two central locations
in St. Leon Rot and Papenburg in Germany, where we are
always available with regional contacts. We have a global
presence in countries such as the USA, China, India, Brazil, and Japan. The many long-term business relationships
prove that our customers are most satisfied with our service and personal support.

YOUR CONTACT

TAILOR-MADE QUALITY

OUR
QUALITY
WE CAN LOOK BACK ON MORE THAN 100 YEARS OF EXPERIENCE
AND EXPERTISE IN WHICH WE HAVE OPTIMIZED BOTH OUR
PRODUCTS AND OUR PRODUCTION PROCESSES. OUR PLAIN
BEARING SOLUTIONS ARE DURABLE AND RELIABLE, OUR MACHINE
EFFICIENCY IS HIGH. THIS NOT ONLY SAVES TIME, BUT ALSO COSTS.
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EXPERIENCE
Our quality management system is geared towards the
highest quality. To this end, we continuously optimize our
processes in line with our zero-defect benchmark and risk
minimization policy.
Using tools provided in-house, we test both prototypes
and series products for their 100-percent performance.
After all, our customers deserve nothing but the best!

For Rheinmetall as a Technology Group, competence,
quality and professionalism are the cornerstones of our
operations – not only in terms of our products and services, but also in our relationships with business partners.

In addition, we run a state-of-the-art materials laboratory
for metallurgical examinations in which we use the latest
technologies and tools such as scanning electron
microscopes. We also have a measuring room for highprecision, tactile and non-contact testing.

In order to achieve these quality standards, compliance
with the rules and the legal frameworks of the countries
in which and for which we operate plays a decisive role.
Every employee, regardless of their position, is aware of
their obligation to quality, and acts accordingly in what
ever they do.

Highest standards for highest quality.
Validated production processes with the integration of
state-of-the-art instrumentation – supervised by highly
qualified personnel – form the basis for the premium
quality of KS Gleitlager products. Other important functions of our quality department are the inspection of
incoming goods, inspection scheduling and seriesproduction monitoring as well as complaint management.
ENGINEERING MADE IN GERMANY.

Integrity and transparency throughout.

CERTIFICATES
16949
ISO 9001
ISO 14001
ISO 50001

Surface with galvanic depositions

MANUFACTURING EXPERTISE

UNWINDING

STRAIGHTENING

POWDER SPREADING

SINTERING

COATING

COOLING

IMPREGNATING

IMPREGNATING

CALIBRATING

COOLING

VERIFYING

PRODUCTION
EXPERTISE
STEEL STRIP PROTECTION

REWINDING
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MINIMUM FRICTION,
MORE DYNAMICS
MATERIALS ARE A DECISIVE SUCCESS FACTOR. BUT A HIGH LEVEL OF MANUFACTURING
EXPERTISE IS REQUIRED IN ORDER TO USE THEM IN A PERFECT WAY. THAT'S WHAT
WE'RE HERE FOR. WE ARE CONSTANTLY DEVELOPING NEW TECHNOLOGIES THAT POINT
THE WAY WORLDWIDE.
There's more to a bushing than meets the eye! Turned
bushings with an inner diameter of up to 360 mm and an
outer diameter of 12 to 400 mm can be manufactured
from a wide variety of bronze, aluminum alloys, and steel
composites.

manufactured in any intermediate sizes up to 600 mm.
Due to the forming on roll-bending plant, these rolled large bushings normally feature have a butt joint.

The bronze alloys are drawn in a continuous casting process by our in-house foundry. Continuous casting up to a
maximum delivery length of 4 meters is a highly robust
process for the production of high-quality and special
profiles. It is characterized by a uniform composition of
the alloying components, has a low-stress materials
structure, is insensitive to cracking and has a high elon
gation capacity. The product is finish-machined to customer specifications up to 550 mm.

On request, the bearings can be designed as steel composite parts with a glide coating, a galvanic coating, a
sputter coating or tin-plating as well for protection purposes. In this way, the bearings are prepared for higher
static and dynamic loads, depending on the customer's
needs.
All materials are available as bushings, flange bushings,
washers, strips or special shapes. We orient ourselves to
customer requirements and research even unusual requirements for feasibility and functionality.

Anything you say.

Almost anything doable.

Large bushings from strip are manufactured from rolled
composites in special shapes and geometries. According
to your requirements, the thin-walled plain bearings are

84.4 MIO
STAMPED
PARTS

15 t

CONTINUOUS
CASTINGS

299.6 MIO
BUSHINGS,
MASS PRODUCTION

MATERIALS EXPERTISE

METALPOLYMER
PLAIN BEARINGS

*

*

PERMAGLIDE®

BI-METAL
PLAIN BEARINGS

MONOMETAL

PLAIN BEARINGS

APPLIED
COATINGS

MAINTENANCEFREE

Contains lead such as KS-P10, P11, etc.
Lead-free
such as KS-P14, P141, etc

LOW
MAINTENANCE

Contains lead such as KS-P20,P21, etc.
Lead-free
such as KS- P200, P212, etc.

STEEL-ALUMINUM

Lead-free

(BASED ON PTFE)

(THERMOPLASTIC BASED)

(ROLL CLAD)

STEEL-BRONZE

such as KS-R21, R30, etc.

(SINTER-CLAD)

Contains lead such as KS-S40, S61, etc.
Lead-free
such as KS-S800, S215, etc.

STEEL

KS-Z10 (hardened steel)

BRONZE

e.g. KS-934 (CUSNB)

BRASS

e.g. CUZN21SI

ELECTROPLATING
PVD SPUTTER
GLIDE COATING

MATERIALS
EXPERTISE
CONTINUOUS
CAST SEMIS

RED CASTING
BRASS

e.g. CUSN7ZN4PB7-C-GC,
CUSN12-C-GC, etc.

COPPERALUMINUM CASTINGS

e.g. CUAL10FE5NI5-C, etc.

ALUMINUM CASTINGS

e.g. ALSN20CUSI, etc.
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WE MAKE EVERYTHING POSSIBLE
NO MATTER WHAT SPECIFIC PROPERTIES OR QUANTITIES YOU REQUIRE, WITH
OUR WIDE RANGE OF CUSTOMIZATION OPTIONS, TAILOR-MADE SOLUTIONS
AND PREMIUM PRODUCTS, WE CAN FULFIL ANY WISH YOU MAY HAVE.

A portfolio that impresses.

For very high-duty Permaglide® bearings, KS Gleitlager
uses a PEEK plastic matrix (polyetheretherketone) modified with special nanoscaled fillers to improve tribology.
Permaglide® plain bearings, consisting of an intelligent
metal-plastic coating system, cover an almost unlimited
range of applications.

Monometallic, metal composite and metal-plastic composite materials form the KS sliding materials range.
This means we have the industry's widest range of inhouse produced sliding materials. The raw materials are
produced in continuous processes. This ensures consistent quality and hence the performance of the bearings
we deliver.

Plain bearings as components in mechanical systems
are constantly changing as the systems themselves
change. We are addressing this dynamic transformation
and constantly working on the carefully directed expansion of our hydrodynamic bearing materials portfolio
in order to be able to offer products with even better
performance.

Our production line-up comprises more than 3,000
available items. The metallic portfolio consists of
bearing shells, bushings, flanged bushings and thrust
washers made of aluminum, bronze and brass in solid
and steel composite design. The top/running surfaces
on the metallic plain bearings are applied in automated
processes in our plants. This enables us to consistently
ensure the quality of the products we produce, from the
raw materials through parts processing to the applied
coatings.

Please feel free to contact us and together we will find
the right plain bearings for your application. Because
individuality is our top priority.

Our application engineers join you in finding the most
suitable materials for your application from our huge
portfolio from which they then design exactly the right
plain bearing.

The world's most successful plain bearings.
Our steel-polymer plain bearings occupy an outstanding
position in the plain bearing market. The Permaglide®
trademark stands for products with high load-carrying
capacity, low friction and low wear, both as lubricated
and dry-running plain bearings.
Shapes and materials selection Permaglide®

APPLICATION EXAMPLES

2

1

3

1

Pistons

2

Rolls

3

Permaglide® plain bearing half-shell

APPLICATION:	BEARING SHELL RADIAL
PISTON MACHINES
INDUSTRY SECTOR:
MATERIAL: 			

HYDRAULICS, CONSTRUCTION EQUIPMENT
PERMAGLIDE® E.G. KS-P23 OR KS-P203

Function:

Advantages:

Radial piston machines are used, for example, in construction machinery for tower rotation. They generate very high
torques at low speeds. The principle is simple: The pistons
are hydraulically displaced in a radial direction and the radial force is transmitted via rollers to a cam track. This then
results in the desired rotary movement.

•
•
•
•
•
•
•

Smooth running surface
Ready for installation
Low wear
Insensitive to edge loads
Good damping properties
Insensitive to impact loads
Good chemical resistance
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APPLICATION: GEARED ROTOR SHAFTS
			 IN WIND TURBINES
INDUSTRY SECTOR:
MATERIAL:			

ENERGY
E.G. KS-920

Function:

Advantages:

Most wind turbines have a 3-bladed, horizontally mounted rotor. The wind causes the rotor blades to rotate and
the mechanical rotation is transferred from the rotor hub
to the rotor shaft. The low speeds of the rotor are converted by a gearbox for generator operation in a ratio of 1:25.
The rotor shaft in the input stage is built into the hollow
shaft of the gear unit. Rotor shaft and hollow shaft are
connected to each other on one side and rotate synchronously. The violently fluctuating loads punish the rotor
shaft over time. This, in turn, leads to micro-movements
in the contact parts. Such stressed points of contact are
usually subject to tribochemical corrosion.

•
•
•
•
•

Maintenance-free
Protected against tribochemical corrosion
Low operating bearing clearance
Low wear, even with alternating loads
Low friction coefficient

APPLICATION EXAMPLES

1

1

Ball joint heads in tractor steering linkage, bearing with Permaglide® plain bearing ball shells type PAX .... P20

APPLICATION:	BALL JOINT HEADS
IN STEERING LINKAGE
INDUSTRY SECTOR:
MATERIAL: 			

AGRICULTURAL AND CONSTRUCTION MACHINERY
PERMAGLIDE® E.G. KS-P20 (OR KS-R20)

Function:

Advantages:

The steering system of a tractor is connected to the steering
levers on the wheel through the steering linkage. A balland-socket joint serves to transmit power on cushioned
steel suspensions.
Due to its multi-layer composite system, this type of
bearing is rigid and play-free. The sliding surface also
has lubrication pockets and is initially greased to ensure
a low coefficient of friction over its service life.

•
•
•
•
•

High wear resistance
Play-free
Insensitive to shocks and blows
Maintenance-free after initial lubrication
Corrosion-resistant
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APPLICATION:	SLIDING PLATES IN
DOOR/WINDOW HINGES
INDUSTRY SECTOR:
MATERIAL: 			

BUILDING & CONSTRUCTION, MECHANICAL ENGINEERING
PERMAGLIDE® E.G. KS-P11

Function:

Advantages:

The hinge elements slide effortlessly and smoothly on the
facing surface – regardless of weather conditions.
The sliding plates or rails reduce the friction of the axial
door hinges. Translational and rotational motion occurs.
While the metal backing absorbs the flow of force, the
dry-running PTFE ensures a maintenance-free, long-lasting
solution.

•
•
•
•
•

Maintenance-free
Robust and resilient
Very clean
Small footprint
Corrosion-resistant

KS Gleitlager GmbH
Am Bahnhof 14
68789 St. Leon-Rot
Tel. +49 6227 560
Fax +49 6227 56240
www.rheinmetall-automotive.com

