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1 Introduction

This brochure describes the range
of Glacier Garlock Bearings (GGB)
PTFE based metal-polymer plain
bearing materials for industrial and
automotive lubricated applications,
including  hydraulic  cylinders,
pumps and motors, shock absor-
bers and McPherson Struts, power
steering pumps, transmissions, com-
pressors, etc.

PTFE based metal-polymer plain
bearing materials have been used
extensively for many years in a wide
range of industrial and automotive
lubricated applications, where they
provide improved friction and wear
performance relative to conventio-
nal bimetal bearing alloys. In recent
years, however, as the operational

requirements of equipment have
increased, so have the demands on
the performance of the longest esta-
blished of these materials, DU™. In
response to these market require-
ments, GGB has undertaken an
extensive development program
resulting in a range of lead free bea-
ring materials with enhanced pro-
perties designed to meet the most
stringent performance requirements
inthese lubricated applications.

All of these new materials are lead
free and comply with the European
Parliament's End of Life Vehicles
directive (ref: 2000/53/EC) on the eli-
mination of hazardous materials in
the construction of passenger cars
and lighttrucks.

Structure and Composition

GGB PTFE based metal-polymer
materials share a common structure
of a steel backing to which is bonded

Microsection

a porous bond interlayer impregna-
ted and overlaid with a filled PTFE
bearing layer.

PTFE filled layer

Bronze Sinter Layer

Steel Backing

PTFE Lining Compositions

Material DP4™
Lining PTFE + CaFz
Composition + aramid fibre

DP30™ DP31™
PTFE + PTFE + fluoro-
thermoplastic polymer + fillers
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Physical and Mechanical Properties

Physical

Properties e DP4
Coefficient of
thermal expansion

- parallel to surface 1105K 11

- normal to surface 30
Maximum operating o
temperature Tpax c e
Minimum operating S
temperature Tpmin = “HIY
Mechanical
Properties
Compressive o
yield strength — 2L
Max. load - static N/mm?2 250

- dynamic (i 140

Basic Forms

All materials are available as flanged
and cylindrical wrapped bushes,
thrust washers, strip material, and

DP4 Cylindrical bushes

Flanged bushes

E e

DP30

DP31

Patent Information
DP4: US PatentNo. 5,911,514

European Patent No. 708892 and others apply
DP30: Patent pending for US

DP31: US Patent No. 6,461,679
Patent pending for Europe and other areas

Values

DP30 DP31
11 11
30 30
200 280
-200 -200
350 350
250 250
140 140

as special parts manufactured to
customer requirements.
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FIanged washers
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Thrust washers
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Trademark Information

Glacier™, GLACIER™, DU™, DP4™, DP30™ and DP31™
are trademarks of Glacier Garlock Bearings.




Performance Factors

Each application, depending on the
equipment design, usage, lubrica-
tion and operating conditions, pla-
ces individual demands on the bea-
ring material properties required for
satisfactory performance.

The following describes the major
performance factors required for
satisfactory operation in lubricated
applications and indicates the rela-
tive performance of each of the mate-
rials for each of the factors.

Boundary Lubricated Wear Resistance

For a long service life, a low wear
rate is necessary particularly under
severe mixed film or boundary lubri-
cated conditions where the genera-

ted lubricant films are of the same
order, or less than, the surface
roughness of the mating surface.
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Wear Resistance

Relative Lubricated

DP4 DP30

DP31

Test Conditions:
Speed: 0.11 m/s Load: 12 - 40 MPa

Lubricant: BP Bartran HV

Lubricated Friction

A low and constant static and dyna-
mic friction is generally desirable in
most applications. However, actual
friction values depend on the many
design and operating factors that
influence the lubrication conditions.

Friction is lowest under full hydrody-
namic conditions and increases as
the generated lubricant films de-
crease through mixed film to boun-
dary conditions. None of the materi-
als show stick-slip effects.
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Relative Coefficient
of Friction

DP4 DP30

DP31

Test Conditions:
Speed: 0.81 m/s  Load: 12.8 MPa

Temperature: 100°C

Lubricant: SAE 20W50




Hydraulic Fatigue Strength

Under dynamically loaded lubrica-
ted conditions the resulting pressure
fluctuations generated in the lubri-
cant film can result in fatigue da-
mage of the PTFE bearing lining.

This damage takes the form of loca-
lised removal of the PTFE in the form
of "worm tracking" across the bear-
ing leading to areduced service life.

Relative Resistance
to Fatigue Damage
[e)]

DP4

DP30

DP31

Test Conditions:
Load: 120 MPa  Frequency: 50 Hz

Lubricant: BP Bartran HV

Cavitation Erosion Resistance

Under dynamically loaded lubrica-
ted operating conditions, vapour
cavities can be generated within the
lubricant film, which subsequently
collapse, causing damage to the

PTFE bearing lining. This damage
takes the form of localised removal
of the PTFE and fillers across the
bearing surface, leading to a redu-
ced service life.

2.0+
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Relative Resistance
to Cavitation Erosion

DP4

DP30

DP31

Test Conditions:

Frequency: 20 KHz Medium: Water
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Flow Erosion Resistance

High velocity lubricant flow through lining from the bearing surface lea-
the bearing can result in the gradual  dingto areduced service life.
erosion of the soft PTFE bearing

1.6+
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to Flow Erosion
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Relative Resistance

024"

DP4 DP30 DP31

Test Conditions:
Pressure: 13.8 MPa  Temperature: 60°C  Lubricant: BP Bartran HV

Corrosion Resistance

Lubricants and additives degrade composition products can chemi-
with prolonged operation at high cally attack fillers of the bearing
temperature and the resulting de- lining or the bronze ofthe interlayer.

1.6+
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Relative Corrosion
Resistance

024

DP4 DP30 DP31

Test Conditions:
1000 hours submersion  Temperature: 140°C  Lubricant: various oils
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Overview & Selection Guide

Product selection may be simplified pares the relative strengths of each

using the following table and flow- ofthe materials.

chart which summarises and com-

Performance Comparison

Lubricated | . . 4 Hydraulic Cavitation Flow c .
Material ~ wear U .":?a €d fatigue erosion  erosion 0|_'rct>S|on
resistance 'MCUON  girength resistance resistance resistance
ST :
DP30 2 2 1 3 1
DP31 2 1 2 1 1

[ Ranking: |1 excellent 2 good

3 satisfactory  |iliiGHiccOmmendeal ]

Hydraulic Bearing Material Selection Guide

Wear resistance

Chemical resistance

' High fatigue Wear '
strength resistance
DP30 9 DP30 DP30
or Low or
friction
Wear Erosion Low
resistance resistance | friction

Product Information

GLACIER GARLOCK BEARINGS gives an assurance that the products
described in this document have no manufacturing errors or material
deficiencies. The details set outin this document are registered to assist
in assessing the material's suitability for the intended use. They have
been developed from our own investigations as well as from generally
accessible publications. They do not represent any assurance for the
properties themselves.

Unless expressly declared in writing, GLACIER GARLOCK BEARINGS
gives no warranty that the products described are suited to any particu-
lar purpose or specific operating circumstances. GLACIER GARLOCK
BEARINGS accepts no liability for any losses, damages or costs how-

©2003 Glacier Garlock Bearings. All rights reserved.

ever they may arise through direct or indirect use of these products.

GLACIER GARLOCK BEARINGS’s sales and delivery terms and condi-
tions, included as an integral part of quotations, stock and price lists,
apply absolutely to all buisness conducted by GLACIER GARLOCK
BEARINGS. Copies can be made available on request.

Products are subject to continual development. GLACIER GARLOCK
BEARINGS retains the right to make specification amendments or
improvements to the technical data without prior announcement.

Edition 2003; English (This edition replaces earlier editions which hereby
lose their validity).







