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Tolerance design

Our NORGLIDE® Bearings allow interference
fit, low friction bearing applications. A layer of
PTFE – polytetrafluoroethylene – offers noise
reduction on bearings that are maintenance
free for the lifetime of the system.
This is why our solutions
are predominantly used
in applications where parts
are twisted, shifted or tilted
easily and noiselessly.

PTFE compound
Metal backing and
protective layer

Advantages at a glance
• Minimum coefficient of friction for solid materials
• Maintenance free and self-lubricating
• Space saving and weight reduction of the whole system
• High pV for absolute dry-running and stability
• Minimum stick-slip effect
• Takes up edge loading
• Compensates for misalignment
• Noise reduction
• Vibration damping
• No water absorption
• Good formability
• Backlash elimination
• High load capabilities
• Tolerance compensation
• Sizing and reaming capability
• Corrosion reduction
• Paintability
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Four Key Benefits
Our NORGLIDE® Solutions are designed
to offer our customers four key benefits.

Exceeding our
customers’ expectations,
by engineering weight,
space and cost savings
in their designs.
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Making assembly truly
efficient for our customers
by using intelligent
engineering and innovative
materials to allow an easy
fit to their systems.

Minimising vibrations
and reducing – or even
eliminating – disturbing
noise through our parts’
unique geometrics
and structures.

Providing products
that consistently
perform over time,
delivering controlled
torque, the lowest
friction, or the highest
corrosion protection.
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Weight, space and
cost savings

Conductivity

Materials such as NORGLIDE® PRO & NORGLIDE®
SMTL are designed with a higher load capability
than our other solutions such as NORGLIDE® T.
This feature enables smaller bearings to be created
allowing smaller mating components to be used.

There are some applications that require a current
flow from a housing bore, through a bearing and
onto a shaft and vice versa. Such applications could
be a vehicle side door, hood and tailgate hinges.
Smart Design

The result is an application that takes up less space, weighs less and has reduced
overall cost. NORGLIDE® Bearings can also be used as ball bearing replacements,
providing a reduction in component weight and space.

MAXIMUM SPECIFIC BEARING LOAD AT ROOM TEMPERATURE
(ACCORDING TO SG PL 0044).

Maximum specific bearing load [N/mm2]

450

In the case that current is required to flow
between two mating components, NORGLIDE®
Bearings can be made with electrically
conductive PTFE compounds that contain
carbon, CG for example. This allows for Smart
Design of an assembly that would otherwise
require an extra wire to electrically connect
the two parts. This solution can, therefore,
reduce cost and reduce space.
Equally, some applications will require a
high level of resistance between two mating
components in which case a non-conductive
compound, LR and E, described on page 17,
for example, can be used for the solution.
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If a non-conductive PTFE layer is required
but the bearing needs to allow current flow
between parts, for instance with e-painting
(see next section) then a more innovative
approach is necessary. With the introduction
of notches into the bearing, there can be small
areas on the bearings that provide conducting
metal-to-metal contact.
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NORGLIDE®
T-LR with
notches
for highest
conductivity
demands and
no paint on
sliding layer

NORGLIDE®
T-CG provides
sufficient
conductivity for
most e-painting
processes

NORGLIDE®
T-LR with high
resistance
avoids paint
sticking on
the surface

Conductivity is
customised to
your application
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Paintability

Tolerance compensation

E-coating is a useful method of consistently
and evenly coating a surface in paint by using
electric charge to bond the paint to the structure.

A mark of quality in any product is the ability to
perform consistently from part to part. This is how
a company can build a brand by having a consistent
and smooth feel when parts are actuated.
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Also, if the layer is painted then this will
decrease the inner diameter of the bearing
which will increase the torque required to adjust
the seat. In this case a NORGLIDE® Bearing
with a non-conductive PTFE compound
should be used. This ensures that no paint
covers the sliding surface, reducing defects
and maintaining the torque characteristics.
The e-painting process is typically performed
at a temperature up to 200°C. NORGLIDE®
Bearings are able to withstand this temperature
without degrading in quality.

The flakes can then fall onto the car body which
will cause paint defects in later stages of the
paint process. The non-conductive NORGLIDE®
compounds can help avoid paint bridges in
hinges and by the use of conductive notches,
current can still flow between the body and
the front or rear lid. This is especially important
for wet-on-wet, or 3 coat/2 bake, painting
processes where paint particles cannot be
vacuumed away due to the paint still being
wet and the paint is much thinner than in other
paint processes so debris is more obvious.

With NORGLIDE® Bearings, Saint-Gobain
offers a solution to this dilemma due to the
unique structure and thick PTFE layer. This
layer is able to absorb tolerance stack ups
and perform consistently for a wide range
of customer part tolerances, resulting in less
total cost for our customers without the need
to compromise on performance.

GRAPH A: TORQUE V INTERFERENCE
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One application that can be painted after
bearing installation is automotive seating.
In cases where the complete seat structure
needs to be painted, conductive bearings
are required to allow a current flow through
the full assembly and e-coat all surface areas.
In cases where only a sub-assembly has to be
painted and the bearing material is not covered
by a mating part, the bearing surface is not
required to be coated by paint so that defects
can be reduced.

In the automotive industry, the car body-inwhite is often painted with the doors and lids
preassembled. To ensure the body and lids
are all painted, current needs to flow to all
parts of the assembly, via the hinges, including
the hinge bearings. If the whole bearing is
conductive, then paint from both sides of the
hinge will be bridged over the bearing’s sliding
layer. The paint will then flake off in this region
when the hinge is moved, exposing the metal
underneath.

Unique solution

Often, this can lead to a difficult decision:
consistent performance can be guaranteed
through precision manufacturing but this
comes at a significantly increased cost.

Torque [Nm]

Seating applications

Hinge applications

Interference [mm]

Torque control is key to many applications,
including door hinges and seat adjustment
mechanisms. Graph A shows NORGLIDE®
Bearings have the ability to fit between two
mating components each with a tolerance
range and continue to provide consistent
torque when compared with the thin layer
of PTFE that is incorporated into sintered
bronze bearings.
Similarly, the torque generated when using
a NORGLIDE® Bearing is also consistent
with different sliding speeds. Graph B shows
that a selection of NORGLIDE® Bearings have
much more consistent torque performance
between 45°/s and 135°/s than the PTFE/
sintered bronze configurations.

GRAPH B: DELTA TORQUE V SLIDING SPEED
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All parts of a given structure that require
coating need to be electrically conductive
so that the ionised paint adheres to the surface.
This can cause problems as some applications
require certain parts to be coated and others
to remain paint-free in order to avoid defects.
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NORGLIDE® T100CG
Sliding speed [°/s]
NORGLIDE® M100GG
NORGLIDE® MP098GG
NORGLIDE® SM100CG

NORGLIDE® TALS100EG

NORGLIDE® SM100E

Sintered bronze + PTFE 1

NORGLIDE® T100CG

Sintered bronze + PTFE 2

NORGLIDE® M100GG

Sintered bronze + PTFE 3

NORGLIDE® T material with
compliant PTFE layer

Sintered bronze with
a thinner and less
compliant PTFE layer

NORGLIDE® MP098GG
NORGLIDE® TALS100EG

Hinge without paintability

Hinge with paintability

Sintered bronze + PTFE 1
Sintered bronze + PTFE 2
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Sintered bronze + PTFE 3
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Misalignment
compensation
Misalignment of an assembly can cause issues for
our customers such as, increased assembly forces,
excessive torque, and higher wear rates. These issues
can diminish the perceived quality of a system.
Seating applications
Our unique NORGLIDE® Bearings have a thick
layer of PTFE which helps to minimise these
issues. If the sliding layer is too thin or too stiff,
then in case of misalignment, the sliding layer is
not flexible enough to compensate unbalanced
surface load.

misalignment

The diagram (right) shows a mechanism of
misalignment where two housing bores with
a shaft running between them are misaligned.
When the shaft is rotated, misalignment can
result in higher torque values.
Saint-Gobain engineers have recreated
this condition in the lab and the results
can be seen in the graphs below.

MISALIGNMENT OF NORGLIDE® BEARINGS
VERSUS PLASTIC BUSHINGS

MISALIGNMENT OF NORGLIDE® BEARINGS
VERSUS PTFE ON SINTERED BRONZE BEARINGS
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This test was performed with 470 mm between the
two bearings with an internal diameter of 12.0 mm,
a bearing length of 12.0 mm and 0.0 mm interference.
Other values may result in different torque values.
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Misalignment [mm]
NORGLIDE® T050CG
PTFE on sintered bronze bearing

Up to 8x

less torque variation
over misalignment range

This test was performed with 470 mm between the
two bearings with an internal diameter of 12.0 mm,
a bearing length of 7.1 mm and -0.022 mm interference.
Other values may result in different torque values.
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Up to

Reducing noise
and vibration

4x

more damping
with NORGLIDE®
Bearings

4 x Reduction – up to 15 dB(A) – in noise
compared to competing solutions under rattle
test conditions.

Minimising noise
Our engineers minimise noise by developing
solutions that reduce the noise source strength,
interrupt the noise path and absorb any noise
or vibrating energy.
NORGLIDE® Bearings are lined with a PTFE
compound. PTFE has viscoelastic properties
which absorb energy that would otherwise
radiate as noise. Combined with the unique
structures in NORGLIDE® Bearings noise is
kept to a minimum.
It is because NORGLIDE® Bearings can be
designed so that the shaft can be press fit
into the bearing that rattle noise can be
eliminated completely by eliminating clearance.

Anechoic test environment
Using our state-of-the-art anechoic chamber,
our engineers are able to perform benchmark
testing to fully understand the current problems
of the customer. A comparison test with
NORGLIDE® Bearings then means that
our customers can have confidence that
our parts will give superior performance.

Reducing vibration
Traditional metal-to-metal joints can create
vibration. Our solutions have a vibration
damping effect due to the viscoelastic nature
of PTFE, eliminating excessive vibration
creating a smoother performance.

The chamber has a 7x7 metre space with
a 20 dB noise floor so can be used to test
most automotive assemblies, no matter
how big or how quiet.

RATTLE TEST

DAMPING RATIO
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Improving life expectancy

No significant change in
friction over 100,000 cycles
for NORGLIDE® Yoke Bearings
(see Graph D)

The lifetime of NORGLIDE® Bearings is largely determined
by the environment of the particular application. Simply stated,
the life expectancy is determined by the specific bearing load
p[N/mm2] and the sliding speed U[m/s] of the application
range. The product of both values is called pU (pV).
Influences on life expectancy

Lifetime calculations of the bearing
in a specific application can be offered
by our application engineers.
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Load [MPa]
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Life expectancy is influenced also by
parameters such as material (Table 1) and
hardness (Graph E) of the mating contact
surface. Adverse values of hardness and
roughness promote early wear, i.e. life
expectancy of a bearing is substantially
lower if the shafts with a hardness value
well below 50 HRC are used.
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KJ, Mat

Steel

1

Same applies to roughness values well above
Ra = 0.4 µm.

Low-corrosion steel

1

Low Ra values (Ra < 0.1 µm.) lead to increased
wear as well.

Hard-chrome plated steel

1.5

Gray cast iron

1

Hard-anodised aluminium

1

Dynamic loads, i.e. loads alternating in size,
reduce the life expectancy of the bearing.
This fact is taken into account when
determining the dynamic factor or correction
factor for the dynamic load Kd. For correcting
the life expectancy under dynamic load,
using the number of load cycles that is
relevant to the application should be used.
For applications without dynamic load,
use Kd = 1 (uniform load).

0

TABLE 1

Load type

Time [h]

KT

200

0

1.20

Graph C shows the influence of temperature
on the life expectancy which is 40% lower
if the bearing is exposed, for instance,
from room temperature to a temperature
of 100°C (correction factor KT).

300

100

NORGLIDE® T
NORGLIDE® M
NORGLIDE® PRO
NORGLIDE® MP

100.

The pU limiting curves shown in Graph A have
been determined with continuously rotating
shafts in stationary NORGLIDE® Bearings.
The pU operating range increases as the energy
generated by friction and ambient temperature
is conducted by efficient heat transfer.
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With radial bearings, distinction is also made
between point load and peripheral load,
depending on whether the load is applied
in a single point or is rotational. This influence
is considered in correction factor Kf :
Point load
Peripheral load

Kf = 1
Kf = 2

GRAPH E
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The dynamic maximum bearing load defines
the load limit for the application (sliding speed
> 0) above which the bearing probably should
not be used. The load limit also depends on the
sliding speed (see Graph A). The permissible
load decreases as the sliding speed increases.
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The maximum static bearing load depends
on the material and describes the maximum
possible load the bearing can bear without
sliding motion before it is destroyed. When
designing the pivot point, the deformation
of the bearing by this load is to be taken into
account. Due to the viscoelastic behaviour,
deformation depends on nominal force,
time and temperature (see Graph B).
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GRAPH A
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In principle, NORGLIDE® Bearings can be used
below the curves shown in Graph A. Oscillating
motions, intermittent operation, oil lubrication
or lower demands on the life expectancy can
achieve higher limit values.

GRAPH D
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Corrosion resistance
The NORGLIDE® Bearing steel shell can be provided with
an anti-corrosive coating which can be a combination of zinc
plating, Cr6 free passivation and sealing, depending on what
kind of protection is needed.

Premium corrosion resistance can be offered by
using an aluminium clad steel backing layer that
provides over 1000 hours of corrosion protection
against red rust in a salt spray chamber.

Corrosion protection

Contact corrosion

In a few special cases, other corrosionprotection systems can be used to avoid
contact corrosion. All systems comply with
the European Union End-of-Life directive
for automotive vehicles 2000/53/EG.
In comparison with components of solid
refined metal, specially structured NORGLIDE®
Bearings have a shorter corrosion resistance
when exposed in the salt spray chamber.
The corrosion resistance of the individual
components is not necessarily identical to
the life expectancy of the assembly. For
choosing the proper anti-corrosive coating,
the composition and operating conditions
should also be taken into account.
Actual corrosion resistance should always
be verified in the assembled condition.
Some NORGLIDE® types use a stainless steel
backing and do not need additional corrosion
protection. Some NORGLIDE® types use a
backing of aluminium which also does not require
further protection because it passivates itself.

In both cases however, the electro-chemical
potential must be taken into account to prevent
contact corrosion in the assembled condition.
The resistance to red and white corrosion
of individual NORGLIDE® Bearings is tested to
DIN EN ISO 9227 in our own salt spray chamber.
In special cases the salt spray test is conducted
on parts assembled in mating components.

TABLE 1
Material

Grade

Material No.

Tin/bronze1

CuSn6

CW452K

Stainless steel1

FeCr18Ni10MnO3 1.4401

Aluminium

AlMg3

3.3536

Aluminium-cladded steel1,2

EN 10139 / ENAW 1200

1.0332 /
Al99,0

1,2

To avoid contact corrosion, attention must
be given to the electrochemical series. For
instance, a bearing containing bronze will have
a high electrode potential (or electrochemical
corrosion potential) when paired with zinc which
is often used to coat steel housing bores. For this
reason it is not advised to use bronze containing
bearings with zinc plated steel housing bores.
In this case it is good to use a metal that has a
high affinity with zinc, such as aluminium. The
aluminium clad bearings, such as NORGLIDE®
SMALC, NORGLIDE® TALC or NORGLIDE® SALC,
are good to use in this instance as they contain
no bronze and the steel has been replaced with
aluminium clad steel.
Aluminium
stretched metal
Aluminium
cladding

1 Enforcement layer as mesh or stretched metal
2 Backing material

Aluminium
cladding

+1000
hours in salt spray
chamber with no red rust
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Range of NORGLIDE® Bearings

PTFE compounds

Every application is unique and every customer has different
challenges to overcome. NORGLIDE® Bearings are flexible
and adaptable enough to be tailored to the specific needs
of each individual customer and requirement.

Pure (virgin) PTFE is a soft, electrically insulating
material with a minimum coefficient of friction
for solid materials.

Fillers
With the addition of fillers, properties like creep
or electrical conductivity can be optimised while
maintaining the excellent friction characteristics
of PTFE.

Choice of PTFE compound
and layer thickness

The compounds used in NORGLIDE® Bearings
are all made in-house and tailored to the
application. Some of these compounds are
discussed here.

Choice of metal backing
and protective layer

Nomenclature
C
CG
E

Carbon
Carbon Graphite
Aromatic Polyester

EG

Aromatic Polyester and Graphite

GC

Glass Graphite Conductive

GG

Glass Graphite

LR

Glass and Pigments

NORGLIDE® nomenclature
Our bearings have a specific naming convention.
For instance if you see a solution called T100CG then the following applies:
T = Material structure
Other examples
- SM
- PRO
- MP
-M
100 = 1.00 mm nominal material thickness
Other thickness examples
- 075 = 0.75 mm
- 050 = 0.50 mm
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CG = Carbon Graphite PTFE compound
Other compound examples
- LR
-E
- EG
Backing material examples:
- Aluminium structured
- Aluminium cladded
- Stainless steel
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Coefficient of friction
The coefficient of friction of a composite material
is not a constant. It is determined by the materials
of the mating contact surfaces and by the roughness.

Friction

During the wear-in period, a polymer transfer
layer forms on the metal contact surface.
After this, a consistent performance range
is found which is controlled by the PTFE
compound layer.

Coefficient of friction

Graphs A-C show the influence in the
coefficient of friction (COF) of PTFE on steel
(100Cr6 / 1.3505). Graph A demonstrates
the influence of temperature in the COF.
The COF drops as temperature increases.
Graph B demonstrates the impact of speed
in the COF. The COF increases as speed
increases. Graph C demonstrates the
influence of load in the COF. The COF drops
as load increases.

GRAPH A: INFLUENCE OF TEMPERATURE

Temperature [°C]

GRAPH B: COEFFICIENT OF FRICTION
WITH INCREASING SPEED

Coefficient of friction

With combinations that have very different
strength values (such as polymer with steel)
the coefficient of friction also depends on the
load. In addition, due to the polymer’s strong
tendency to change all mechanical properties
under temperature, the coefficient of friction
is also affected by speed and ambient
temperature.

Constant friction
Generally speaking, the coefficient of friction
of NORGLIDE® materials is outstandingly
low and consistent in comparison with other
polymer bearings, due to the use of PTFE as
the main component in the bearing surface.

Speed [m/s]

Coefficient of friction

GRAPH C: COEFFICIENT OF FRICTION
UNDER INCREASING LOAD

Load [MPa]
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Design of NORGLIDE® Solutions

Tolerance design

The life expectancy of a bearing is dependent on its design
where factors like load, dimensions, material selection, surface
finish and geometry have to be taken into consideration.

NORGLIDE® Bearings are designed for either a heavy press fit
into a housing bore or to be inserted by hand. Bearings designed
for hand insertion are usually flanged bearings that require
a secondary flange to retain the bearing in the housing bore.

Mating components

Surface finish

Tolerance control

Create clearance-free pivot points

In many cases the dimensions of a bearing
are determined by the design environment.
An estimate of the life expectancy can
determine which NORGLIDE® type is capable
of bearing a given load. If necessary, the
pivot point has to be modified accordingly.
Requirements of the tribological properties
and the bearing environment help to select
the proper NORGLIDE® material.

Another factor vital for the life expectancy
of a bearing is surface finish. Sharp elements
in the surface – even if tiny – can never be
avoided in machined parts. It is therefore
recommended to choose drawn, rolled or
milled surfaces. Polished surfaces produce
erosion damage and are not ideal contact
surfaces. For slowly oscillating movements,
the value of mean surface finish Ra should
range better between 0.15 and 0.80 m.
Corrosion alters the surface roughness and
increases wear, so suitable protection methods
should be used. In extremely dirty environments,
the bearing should be protected with proper
sealing systems.

See the “Installation” section, page 24, for more
detail on this. The housing bore tolerance has
a direct linear relationship to the mounted
bearing inner diameter tolerance. This tolerance
can be reduced by sizing the ID of the bearing
after installation. The “Sizing” section, page 26,
covers this capability in detail.

NORGLIDE® materials offer the opportunity
to design clearance free bearings. For this
purpose the combination of pin/NORGLIDE®
Bearing/housing bore is selected in a way
that interference is always obtained. This
interference is possible, because NORGLIDE®
materials have an extraordinary PTFE layer
which provides elasticity.

Practically, the mating or contact surface
can be made of any steel or plastic. Better
performance is achieved with surfaces in a
hardness range of 50 to 60 HRC. The use of
plastic is, therefore, limited to a few isolated
cases, whereas the selection of metals focuses
on various steel grades.

Reducing tolerances
The tolerance range on the inside diameter
is controlled by the tolerance on the housing
bore size in combination with the tolerance
on the NORGLIDE® Bearing. After installation
the inside diameter tolerance can be reduced
with a sizing procedure.

Housing bores should have chamfers to ease
the installation of bearings. The pins or shafts
should be designed with a leading edge
radius to avoid damage to the bearing
surface during installation.

Clearance fit
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When installed, this elasticity exercises back
pressure onto the pin and hence produces a
torque in slewing motions. Sizing and accurately
toleranced pin diameters make it possible to
limit the torque range.

Interference fit

21

Design of torque

Measurement

Torques are determined by the coefficient of friction,
pressure, friction surface, speed and finish of the
rubbing-contact surfaces.

Drawings for NORGLIDE® parts do not only describe
the dimensions of the bearing, but also state the
measurement methods used.

Torque

Torque values

In contrast to the Coulomb law of friction,
the coefficient of friction depends on both
pressure and sliding speed. Therefore,
no universal value can be given.

Interference fits should be chosen through
consultation on an application basis. Factors
reducing the COF also reduce the torque.
Torque also drops by wear, but unevenly
spread wear of the sliding layer may lead to
an uncontrolled temporary increase of the
torque. Strong pre-stress may reduce the
life expectancy of the bearing. The following
factors should be taken into account:

Measuring NORGLIDE® Bearings
without a steel backing

For some applications, a particular torque
range is specified. The material composition
of NORGLIDE® MP, S, M, SM and SMTL
is such that an interference fit between the
pin and the bearing inner diameter is designed
to produce torque.
The pressure depends on the pin’s interference
with the inside diameter of the bearing. This
pressure in the cylindrical (radial) part of the
bearing produces the torque. With flanged
bearings, additional (axial) torque may be
produced if pressure is exerted on the flanged
surfaces. By appropriate changes in the design,
such as proper adjustment of the riveting
shoulder height, effects can be influenced
in the axial direction. Another factor that
influences total torque and should be
considered in the design is the riveting process.

The torque values should not be too high.
Due to the material’s recovery the torque
increases after installation.
When a bearing with high interference between
the bearing’s inner diameter and the pin is
exposed to temperatures > 150°C over a longer
period, de-stressing of the PTFE layer is noticed.
The torque drops accordingly.
Due to the vast variety of parameters that
influence torque, the values retained for the
torque range should be verified in practical
test for the individual application.

This group of bearings is made of flexible
materials. A master gauge is used to make
sure the measurements are reproducible and
comparable. To perform the measurement,
the NORGLIDE® Bearing is inserted into a
ring gauge. A plug gauge descends into the
bearing and ensures it has a firm seating and
optimum roundness. The gauge is flattened
on one side and has one or two inspection
windows. A gauge pin is used to determine
the gap size X. The master gauge is designed
to measure both the length of the bush and
the maximum permissible flange diameter.

Measuring NORGLIDE® Bearings
with a steel backing
The diameter measurement is performed on
the basis of the methods described in standard
ISO 3547-2. These are:

Test A per ISO 3547-2
This method for testing the outside diameter
can be carried out on all bushings that have
an interference fit to the housing bores inside
diameter. This means, it is only suitable for
NORGLIDE® Bearings with steel backing
> 0.5 mm and for all PRO types.

Test B per ISO 3547-2
This simplified method for testing the
outside diameter can be carried out on
all NORGLIDE® bushes with steel backing
and on bearings with and without a flange
regardless of the material thickness.
The test uses GO and NO GO ring gauges.
The GO gauge must take up a NORGLIDE®
Bearing when pressed in by hand. The NO
GO gauge must not accept the bearing when
pressed in with the same force. The diameters
of the gauges are selected according
to standard 3547-1. In this GO gauge,
the flange diameter can be tested.

Test C per ISO 3547-2
This method is used for testing the inside
diameter. It can be carried out on all
NORGLIDE® bushings with a steel backing
and on bearings with and without a flange
regardless of thickness.
The test uses a gauge. In this master gauge,
the inside of the bearing can be tested with
plug gauges. The GO plug gauge should fit
with a minimum of force. The NO GO plug
gauge must not fit by hand. The fitting forces
and diameters of these plug gauges have
to be agreed upon with the user.

With the gap up, the bushing is inserted into
the master gauge. Using a given test force the
two shell halves are pressed together so that
the bushing is exposed to a pre-stressing force
in the elastic range. Determined is the deviation
of distance z (from a standard value) between
the shell halves. The exact procedure and
evaluation of this method – which is also known
as a z test – is described in detail in ISO 3547-2.

The interference fit between the bearing and the pin
produces torque (T) due to friction.
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Installation
The process described here, though idealised, includes the most
important steps for installing NORGLIDE® Bearings into a housing
bore. If and in which order the individual steps have to be made
depends on material type, application and technical feasibility,
and should be discussed with our application engineers.
IMAGE A: installed bearing

How to feed the bearing to
the installation point
The degree of automation decides on
whether the bearing is inserted by hand
or by machine. With tangle-free bearings,
a combination of vibration feeder and
gripper can be used. Long distance between
feeder and installation point are overcome
by “shooting” the bearing pneumatically
through profile tubing.

How to insert the bearing
into the housing bore
Bearings with loose fit in the housing
bore do not necessarily need a mandrel
for installation. For NORGLIDE® Bearings
with metal backing > 0.4 mm and
interference fit in the housing a installation
mandrel is required. For the layout of the
mandrel it should be considered to guard
the sliding layer from damaging.

How to size the inside diameter
The bearing‘s inside diameter can be
modified by sizing. This leads to a reduced
overall tolerance field. As sizing may cause
an increase of bearing‘s length this step
is always executed before 2nd flange
forming. Details are shown from page 26.

How to form the 2nd flange
Usually flanging is done in two steps;
first step: 45° (Image B), second step:
90° (Image C). In particular cases,
if the geometry of housing bore, pin and
NORGLIDE® material allows, the second
flange can be formed in a single step.

IMAGE B: 45° flange

Please contact our technical
experts for guidelines regarding
design and dimensioning.

How to prevent movement
of the bearing
To prevent bearing movement during all
subsequent forming operations, a so-called
“down-holder” is used which grips the axial
flange and fixes the bearing. A dead stop
(spacer) prevents squeezing of the flange.

IMAGE C: 90° flange
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Sizing
NORGLIDE® Bearings are made of composite materials.
The individual components display a more or less
developed plastic and elastic deformation capability.

WALL THICKNESS CHART

Plastic deformation

Sizing allows for an increase of the inside
diameter of the installed bearing by up
to 0.150 mm, depending on the length
of the pivot point and the material type.
NORGLIDE® materials with metal fabric or
stretched metal are ideal for sizing. A steel
backing limits the sizing capability of longer
bearings. Sizing alters mainly the radial
thickness of the bearing material. At the
same time the bearing increases in length.
This increase in length depends on the
NORGLIDE® type and the amount of sizing
and has to be deducted when designing the
bearing, otherwise the secondary flange will
be too large. When sized, the bearing material
adapts to the surface of the housing bore wall
and hence reduces the tolerance range.

Wall thickness reduction [mm]

Plastic deformation is used for sizing,
i.e. altering the sizes to a certain degree.
The material can be formed by sizing with
tools, a sizing pin for example. By sizing
the bearing in the original housing bore,
the overall tolerance range (tolerance of
housing bore + tolerance of material) can
be very much reduced. This allows for wider
production tolerances and the associated
cost benefits.

Elastic deformation

NORGLIDE® SM Bearing sizing trial
0.10
0.08
0.06
0.04
0.02
0.00

0.04

0.10

0.15

0.20

0.25

Difference between un-sized bearing ID and sizing pin ø [mm]

In addition to the permanent deformation
of the radial wall thickness of a NORGLIDE®
Bearing, an elastic deformation is to be taken
into consideration when sizing. Consequently,
the inside diameter resulting from a sizing
step is always smaller than the diameter
of the sizing pin. Therefore, to ensure a
permanent clearance fit between bearing
and pin, sizing beyond the target is needed.
After this, due to the elastic recovery of the
sliding layer, the final inside diameter
is achieved.

Achievable fit situations
Depending on the NORGLIDE® material,
begin with an interference of 0.150 to 0.250
mm. After sizing, the maximum interference
on the pin to be mounted should not exceed
0.010 mm. This interference is important
if, for instance, a torque is to be generated
in a hinge. The suitable modification of
housing bore and/or pin allows to design
any fit between clearance and interference.

Image above: Design of sizing pin

Design of sizing pin
The image shows the geometry of sizing pins.
Sizing should take place in maximum steps of
0.06 mm to prevent damage to the bearing
surface. Each sizing step should be made
in both directions to prevent delamination
of the bearing layer. It is not recommended
to combine several sizing steps with the aid
of a multi-step mandrel.
The shaded area of the Wall Thickness Chart
on page 26 shows the range of wall thickness
reduction that is achievable with varying
diameters of sizing pin.
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NORGLIDE® T
NORGLIDE® T stands for a plain, efficient way in
combining PTFE and metal for a multifunctional bearing.
NORGLIDE® T technical data
Property

Maximum specific
bearing load at RT
(according to SG PL 0044)

Coefficient of friction
at RT, measured on
steel with ≥ 58 HRC
(according to SG PL 0003)

Deformation under load
(according to SG PL 0015)

Maximum operating
temperature
(to be validated in the
application)

Seat height adjustment pivot
point bearing; an application
example for NORGLIDE® T

Structure
NORGLIDE® T Bearings comprise a simple
arrangement of a metal shell for strength
and a PTFE sliding layer for low friction
performance. This material structure enables
machining on the housing bore – which is an
alternative to the sizing process – to obtain
the tightest tolerances on the inside diameter.
Several metals are available as backing
material, such as steel (T), stainless steel (TSS)
and structured Aluminium (TALS). Various
methods are available to protect the steel shell
from corrosion, among others the Aluminium
cladding of steel (TALC). The thick PTFE
layer isolates noise and allows the design of
interference fit bearings. A metal backing of
0.5 mm thickness or bigger can be produced
with an interference fit in the housing bore.

Conditions

Units

T

TALS

TALC

SPRINGLIDE

Static

N/mm2

180-200

60-120

130

140

Dynamic

N/mm2

120

45

90

N/A

4.8N/mm2
and 0.058m/s

0.10-0.30

0.14-0.15 0.17

70N/mm2
and 0.0065m/s

0.06-0.065 0.06

0.07

0.07

m

≤ 30

≤ 20

≤ 15

≤ 10

Continual
exposure

˚C

180

180

180

180

Temporary
exposure

˚C

260

260

260

260

23˚C with
100 N/mm2
for 1 hour

TM

0.07-0.24

Data shown for individual thicknesses and compounds.
For different thicknesses and compounds different results can be expected.

Standard thickness table [mm]

T, TALS, TSS
PTFE layer

Nominal
thickness (mm)

T

0.50

•

0.75

•

•

Aluminium cladding

1.00

•

•

Steel

1.50

•

•

Aluminium cladding

2.00

Metal backing

TALC

For information on NORGLIDE® TALC Bearings,
please see page 15.

TALS

TALC

•
•

•

NORGLIDE® T Bearings contain no bronze for minimum corrosion over the lifetime of the part.
Other thicknesses are available depending on the request.

All NORGLIDE® materials are compliant
to ELV, WEEE, REACH and RoHS
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NORGLIDE® SM
NORGLIDE® SM Bearings have high load
capacity and excellent sizing ability.
NORGLIDE® SM technical data
Conditions

Units

SM

SMTL

SMALC

Maximum
specific bearing
load at RT
(according to
SG PL 0044)

Static

N/mm2

150

180-300

150

200

Dynamic

N/mm2

100

100-170

100

150

Coefficient
of friction at
RT, measured
on steel with
≥ 58 HRC
(according to
SG PL 0003)

4.8N/mm2
and 0.058m/s

0.17

0.15-017

0.21

0.25

70N/mm2
and 0.0065m/s

0.11

0.07-0.10

0.07

0.06

m

≤ 50

≤ 30

≤ 50

≤ 15

Continual
exposure

˚C

180

180

180

180

Temporary
exposure

˚C

260

260

260

260

Deformation
under load
(according to
SG PL 0015)

Steering torque sensor bearing;
an application example for
NORGLIDE® SM

Structure
NORGLIDE® SM is a composite material of
compounded PTFE, stretched metal and steel
backing. This material structure combines the
bearing characteristics of a PTFE compound
tape with the sizing capabilities of stretched
metal. These bearings can also be designed
to be clearance free. Bearings with 0.5 mm
backing thickness or greater can be produced
with an interference fit in the housing bore.
Various methods are available to protect the
steel shell from corrosion.
The TL in NORGLIDE® SMTL stands for a
separately pre-compressed stretched metal
in combination with a thinner PTFE compound
tape, which improves load capabilities while
reducing the tolerance compensation compared
to NORGLIDE® SM.
For information on NORGLIDE® SMALC and SMALCTL
Bearings, please see page 15.
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SM

Metal backing

SMALC

Maximum
operating
temperature
(to be
validated in the
application)

23˚C with
100 N/mm2
for 1 hour

Data shown for individual thicknesses and compounds.
For different thicknesses and compounds different results can be expected.

PTFE layer
Stretched metal
structure

SMTL

SMALCTL

Property

Standard thickness table [mm]
Nominal
thickness (mm)

SM

SMTL

SMALC

•

•

Pre-compressed
stretched metal
structure

0.50
0.75

•

•

•

Metal backing

1.00

•

•

•

1.50

•

Aluminium
stretched metal
structure

SMALCTL

•

Other thicknesses are available depending on the request.

Aluminium cladding

SMALCTL

Pre-compressed
aluminium stretched
metal structure

Aluminium cladding

All NORGLIDE® materials are compliant
to ELV, WEEE, REACH and RoHS
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NORGLIDE® PRO
NORGLIDE® PRO exhibits
an extremely high load capacity.
NORGLIDE® PRO technical data
Property

Conditions

Units

PRO

Maximum
specific bearing
load at RT
(according to
SG PL 0044)

Static

N/mm2

400

Dynamic

N/mm2

200

Coefficient
of friction at
RT, measured
on steel with
≥ 58 HRC
(according to
SG PL 0003)

4.8N/mm2
and 0.058m/s

0.19-0.21

70N/mm2
and 0.0065m/s

0.11-0.12

Deformation
under load
(according to
SG PL 0015)

Steering rack yoke bearing;
an application example for
NORGLIDE® PRO

Structure
NORGLIDE® PRO is a steel material with
a polygon-structured bronze layer on one
side. Encapsulated in the polygon structure
is a sliding layer of compounded PTFE
tape. This design provides much higher
load-carrying capabilities.
The material is sizable and can be adapted
to any clearance required for the specific
application. The whole range of NORGLIDE®
PRO thicknesses can be designed with a
press fit in the housing bore. Several methods
are available to protect the metal backing
from corrosion.

PRO

Maximum
operating
temperature
(to be
validated in the
application)

23˚C with
100 N/mm2
for 1 hour

m

≤5

Continual
exposure

˚C

260

Temporary
exposure

˚C

290

Data shown for individual thicknesses and compounds. For different
thicknesses and compounds different results can be expected.

PTFE layer
Bronze honeycomb
structure
Steel backing

Standard thickness table [mm]
Nominal
thickness (mm)

STEEL

0.50

•

0.75

•

1.00

•

Other thicknesses are available depending on the request.

All NORGLIDE® materials are compliant
to ELV, WEEE, REACH and RoHS
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NORGLIDE® MP
NORGLIDE® MP Bearings are flexible, maintenance-free
and come with excellent sizing ability.
NORGLIDE® MP technical data
Property

Conditions

Units

MP

MPSS

Maximum
specific bearing
load at RT
(according to
SG PL 0044)

Static

N/mm2

100-140

140

Dynamic

N/mm2

80

110

Coefficient
of friction at
RT, measured
on steel with
≥ 58 HRC
(according to
SG PL 0003)

4.8N/mm2
and 0.058m/s

0.09-0.23

0.23

70N/mm2
and 0.0065m/s

0.06-0.10

0.10

m

≤ 30

≤ 30

Continual
exposure

˚C

260

260

Temporary
exposure

˚C

300

300

Deformation
under load
(according to
SG PL 0015)
Maximum
operating
temperature
(to be
validated in the
application)

Profile hinge; an
application example
for NORGLIDE® MP

Structure
NORGLIDE® MP Bearings are maintenance
free and comprise of a metal fabric
support structure and a wear resistant
PTFE compound.
This compound material allows for excellent
sizing and the design of pivot points with
specific torque or eliminate play.
An alternative to bronze or stainless steel
mesh is the aluminium coated, stretched
steel (NORGLIDE® SALC). This provides a
wide choice to avoid galvanic corrosion.

23˚C with
100 N/mm2
for 1 hour

Data shown for individual thicknesses and compounds. For different
thicknesses and compounds different results can be expected.

MP, MPSS

PTFE compound

Standard thickness table [mm]

Metal fabric
Nominal
thickness (mm)

CuSn6 Fabric
(MP)

1.4401 Fabric (MPSS)

0.48

•

•

0.78

•

•

0.98

•

Other thicknesses are available depending on the request.

For information on NORGLIDE® SALC,
please see pages 36 and 37.

All NORGLIDE® materials are compliant
to ELV, WEEE, REACH and RoHS
34

35

NORGLIDE® S
NORGLIDE® S Bearings are flexible, maintenance-free
and come with excellent sizing ability.
NORGLIDE® technical data
Property

Conditions

Units

SSS

SALC

Maximum specific
bearing load at RT
(according to
SG PL 0044)

Static

N/mm2

100

110

Dynamic

N/mm2

90

80

4.8N/mm2
and 0.058m/s

0.15

0.23

70N/mm2
and 0.0065m/s

0.06

0.10

m

≤ 25

≤ 25

Continual
exposure

˚C

260

260

Temporary
exposure

˚C

300

300

Coefficient of friction at
RT, measured on steel
with ≥ 58 HRC (according
to SG PL 0003)
Deformation under load
(according to
SG PL 0015)
Maximum operating
temperature
(to be validated in
the application)

Profile hinge; an
application example
for NORGLIDE® SALC

Structure
NORGLIDE® S Bearings are maintenance
free and comprise of a stretched metal support
structure and a wear resistant PTFE compound.
This compound materials is particularly suitable
for sizing and the design of pivot points
with specific torque or to eliminate play.
The stretched metal can be selected stainless
steel (SSS) or Aluminium-cladded steel (SALC).
All materials provide excellent corrosion
resistance and allow intelligent pairing with
mating components to avoid galvanic corrosion.

23˚C with
100 N/mm2
for 1 hour

Data shown for individual thicknesses and compounds. For different
thicknesses and compounds different results can be expected.

SSS

PTFE compound
Stretched metal

SALC

Standard thickness table [mm]
Nominal
thickness (mm)
0.48

1.4401 Fabric (SSS)

Alu-cladded steel,
stretched (SALC)

•

•

PTFE compound
Aluminium cladded
stretched metal

Other thicknesses are available depending on the request.

All NORGLIDE® materials are compliant
to ELV, WEEE, REACH and RoHS
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NORGLIDE® M
NORGLIDE® M is a composite material of NORGLIDE® MP
and a steel backing that provides excellent sizing ability
with high load capacity.

NORGLIDE® M technical data
Property

Conditions

Units

M

MSS

Maximum
specific bearing
load at RT
(according to
SG PL 0044)

Static

N/mm2

180-220

220

Dynamic

N/mm2

120-150

150

Coefficient
of friction at
RT, measured
on steel with
≥ 58 HRC
(according to
SG PL 0003)

4.8N/mm2
and 0.058m/s

0.11-0.23

0.23

70N/mm2
and 0.0065m/s

0.065-0.10

0.09

m

≤ 30

≤ 30

Continual
exposure

˚C

180

180

Temporary
exposure

˚C

260

260

Deformation
under load
(according to
SG PL 0015)

Brake pedal main pivot
point; an application
example for NORGLIDE® M

Structure
NORGLIDE® M uses a combination of material
that improves load capacities while maintaining
the characteristics of NORGLIDE® MP, especially
its sizing capability. The bearings can be
designed to be clearance free. Bearings with
0.5 mm backing thickness or greater can be
produced with an interference fit in the housing
bore. Various methods are available to protect
the steel shell from corrosion or even use
stainless steel (MSS).

M, MSS

Maximum
operating
temperature
(to be
validated in the
application)

23˚C with
100 N/mm2
for 1 hour

Data shown for individual thicknesses and compounds. For different
thicknesses and compounds different results can be expected.

PTFE compound
Metal fabric

Steel backing

Standard thickness table [mm]
Nominal
thickness (mm)

CuSn6 Fabric
Steel backing
(M)

0.75

•

1.00

•

1.50

•

1.57

Stainless Steel
fabric stainless
steel backing
(MSS)

•

Other thicknesses are available depending on the request.

All NORGLIDE® materials are compliant
to ELV, WEEE, REACH and RoHS
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SPRINGLIDE™
Spring Energised Bearings:
for the vehicles of tomorrow

Handle large variances

Synergise benefits

Even if NORGLIDE® Bearings are more
suitable to compensate tolerances compared
to other plain bearings in some applications
manufacturing tolerance ranges are exceeding
their capability. To keep the friction low and
reduce the variation, large clearance is required,
which can cause rattle noise.

Saint-Gobain engineers solved this issue by
listening to their customers in the automotive
industry so they could fully understand the
problems associated with manufacturing
tolerances. To act as a sliding element,
the solution needs the low friction properties
of the PTFE layer in NORGLIDE® Bearings.
To eliminate problems with tolerance ranges,
the tolerance compensation properties
of RENCOL® Tolerance Rings are needed.
The conclusion, then, was to combine
the two solutions to give the best of both.

The SPRINGLIDE™ Spring Energised Bearing
solution, with consistent friction throughout
the tolerance range, eliminates the need for
clearance, which eliminates the rattle noise.

No need to choose between torque and rattle.
Allow bucking resistant designs with low adjusting forces.

Tolerance compensation

Push/pull force at 0° misalignment
350

To validate the tolerance compensation ability,
a SPRINGLIDE™ Bearing was tested against
an injection moulded plastic sleeve at three
different clearance conditions that represent a
typical manufacturing tolerance range.

250
Push/pull force [N]

SPRINGLIDE™ Spring Energised Bearings combine the tolerance
compensation capabilities of RENCOL® Tolerance Rings and the
low-friction properties of NORGLIDE® Bearings.

150
50
-50
-150
-250

The result shows a great improvement with
lower friction, more consistent performance
and a large reduction in stick-slip. All three of
these factors provide a luxurious, quality feel
that will make the driving experience much
more pleasurable.

-350
0

100

200

300

400

500

Extension [mm]
Current solution - MIN clearance

Springlide™ Spring Finger - MIN clearance

Current solution - NOM clearance

Springlide™ Spring Finger - NOM clearance

Current solution - MAX clearance

Springlide™ Spring Finger - MAX clearance

Reducing rattle noise

The test was carried out in high and low
frequency bands to provide a more accurate
representation of the acceleration levels in
the two ranges. When the sliding system was
vibrated front to back and left to right, the
results show a significant decrease in rattle of
about 8 dB(A) for the SPRINGLIDE™ solution
at low frequencies and a smaller decrease for
the high frequency band. The SPRINGLIDE™
solution also provides spring damper
characteristics to absorb vibrations
between the shaft and housing.

Technical data are listed on page 29
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Spring steel and PTFE

60
Rattle noise [dB(A)]

Examples for SPRINGLIDE™ Spring Energised Bearing styles

To validate the SPRINGLIDE™ Spring Energised
Bearings benefit over current solutions, a sliding
system was tested with a SPRINGLIDE™ Spring
Energised Bearing and an injection moulded
plastic bearing. The housings were rigidly
attached to a vibration shaker in three different
orientations that allowed the front-back, sideto-side and up and down orientations to be
interrogated individually.

Injection moulded plastic

70

50
40
30
20
10
0
10 m/s2
10-70 Hz

5 m/s2
70-200 Hz

Front-Back

10 m/s2
10-70 Hz

5 m/s2
70-200 Hz

Left-Right

The overall and significant reduction in rattle noise for the
SPRINGLIDE™ solution means a quieter drive, reducing the
amount of stress caused by the daily commute.
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Contact us
To discuss your challenges or find out more about us,
please call the relevant number below.
Or email us at makingabigdifference@saint-gobain.com
makingabigdifference.com
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Phone: (55) 19 2127 8521
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