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FOR EXTRUDER GEARBOXES

RECENT IMPROVEMENTS HAVE MADE SPHERICAL ROLLER
THRUST BEARINGS SUPERIOR ALTERNATIVES TO THE
TRADITIONAL BEARING TYPES USED IN OUTPUT SHAFT
APPLICATIONS. HERE'S HOW—AND WHY.
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Twin-Screw Extruders

Plastic Extrusion: Single-Screw Machines

Thrust Bearing Application Requirements
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ings must withstand these occasional shock loads.

Ability to accommodate misalignment—High axial loads due to
poor melting conditions or non-homogenous material can temporar-
ily deform the extruder screw, causing misalignment in the thrust
bearing. Thrust bearings must be able to accommodate misalign-
ment internally to avoid premature failure.

Low heat generation—Thrust bearings must perform efficiently
without generating excessive heat. Lower operating temperatures
help to maintain a good lubricant operating viscosity and oil film
separation.

Ease of mounting/dismounting—This is an important consider-
ation. Manufacturers of extruders and gearboxes should be able
to quickly install thrust bearings during assembly. If a bearing
becomes damaged, quick dismounting followed by fast and reliable
installation of a replacement bearing is critical for minimizing costly
downtime.

New bearing designs, technologies, and manufacturing techniques
have made spherical roller thrust bearings an increasingly viable
option in extruders. These bearings are well suited for applications
with low speeds, heavy axial loads, and unexpected peak loads, and
in many cases meet or exceed thrust bearing application require-
ments (see figures 1 and 2).

Spherical roller thrust bearings are the only true roller thrust
bearings designed to accommodate heavy axial loads in combina-
tion with radial loads. This ability to handle combined loads permits
space-saving machine designs that provide a high degree of stiff-
ness under heavy load. The SRTBs’ internal geometry—including
favorable roller end/flange contacts—optimizes lubricant film for-
mation, enabling the bearings to perform efficiently at low speeds
and in poor lubrication conditions. In addition, SRTBs are self-align-
ing. Depending on operating conditions and the bearing series, they
can accommodate misalignment of up to three degrees between the
shaft and housing without adversely affecting performance.

Compared with conventional tapered roller thrust bearings and
cylindrical roller thrust bearings, spherical roller thrust bearings
have three major advantages in extruder applications: higher load-
carrying capacity; lower friction and heat generation; and reduced
bearing wear.

FIGS. 1 & 2 — IN THESE DOWNSIZED EXTRUDER GEARBOXES, SPHERICAL
ROLLER THRUST BEARINGS ARE EMPLOYED TO HANDLE THE APPLICA-
TION’S HEAVY AXIAL LOADS AND LOW ROTATIONAL SPEEDS. (ALL IMAGES
COURTESY OF SKF USA, INC.)
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FIG. 3 — ADVANCED SPHERICAL ROLLER THRUST BEARINGS
HAVE HIGHER LOAD-CARRYING CAPACITY AND LIFE EXPEC-
TANCY THAN TAPERED OR CYLINDRICAL ROLLER THRUST
BEARINGS OF THE SAME DIMENSIONS.

The ability of extruder machines to effectively handle increased bar-
rel pressure is dependent mainly on the thrust bearing. If the thrust
bearing can handle higher axial loads and increased pressure, the
production rate of the extruder can be increased (see fig. 3).

New-generation spherical roller thrust bearings often have signifi-
cantly higher load-carrying capacity than tapered roller thrust bear-
ings or cylindrical roller thrust bearings of the same dimensions. By
employing these high-capacity bearings at the output shaft location,
extruder manufacturers and end users can potentially raise extruder
melting points, feed rates, and barrel pressures without increasing
the dimensions of the bearing. They can replace existing thrust bear-
ings with spherical roller thrust bearings of equal size while simulta-
neously increasing power density (output) and loads.

Downsizing the output shaft bearing is also an option. In some
applications gearbox and extruder OEMs can replace standard
tapered roller thrust bearings or cylindrical roller thrust bearings with
smaller spherical roller thrust bearings without sacrificing load-carry-
ing capacity. This can enable OEMs to reduce overall machine dimen-
sions, energy consumption, material costs, and weight.

As previously noted, high axial loads in extruders can temporarily
deform the extruder screw, causing misalignment in the thrust bear-
ing. Spherical roller thrust bearings accommodate misalignment far
better than tapered roller thrust bearings. In fact, misalignment has
no effect on the life expectancy of spherical roller thrust bearings.
However, it can dramatically reduce the life expectancy of tapered
roller thrust bearings under all types of load conditions (see fig. 4).
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Modern, state-of-the-art spherical roller thrust
bearings have less internal friction than other
thrust bearings on the market, including
tapered roller thrust bearings. They are char-
acterized by optimized geometry in the flange
contact area, an important feature in applica-
tions with high axial loads. Manufacturing

tolerances and surface finishes have also
been improved. These advances enable mod-
ern SRTBs to provide good load distribution
at the contact area while keeping friction at
acceptable levels and maximizing lubricant
effectiveness.

Reduced friction in extruder applications
results in less heat generation. Consequently,
the bearing lubricant is better able to main-
tain adequate separation between bearing
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FIG. 4 — GRAPH SHOWS THE EFFECTS OF
MISALIGNMENT ON THE LIFE EXPECTANCY OF
SPHERICAL ROLLER THRUST BEARINGS COM-
PARED WITH THAT OF TAPERED ROLLER THRUST
BEARINGS UNDER VARIOUS LOAD CONDITIONS.
rollers and raceways, even at low rotational
speeds. This increases bearing life expec-
tancy and improves overall machine reli-
ability, especially in single-screw extruders.
Improved reliability can potentially reduce
downtime and maintenance costs for end
users, as well as warranty claims for extruder
and gearbox OEMs.

Bearing wear due to contamination and roller
skidding remains a major cause of premature
thrust bearing failure in extruders. To improve
wear resistance, newer varieties of spherical
roller thrust bearings usually feature high-
quality steel containing a minimum of inclu-
sions (see figures 5 and 6). The steel then
undergoes a special heat treatment process
that provides improved wear resistance.

In tests that simulate gearbox environ-
ments, SKF has confirmed that these special-
ly hardened bearing steels exhibit improved
wear resistance compared with standard
bainite-hardened steels. In addition, the
specially hardened steels have a period
of crack propagation in advance of failure,
providing ample warning and allowing users
to change out bearings before catastrophic
failure occurs.

In extruder applications, reduced bearing
wear translates into improved reliability and
performance — and reduced maintenance
costs for end users.

In twin-screw extruder arrangements, bearing
stiffness is a key design consideration. The
two intermeshing screws must be precisely
controlled to prevent contact during opera-
tion, which can result in costly damage. One
output shaft is equipped with a standard
thrust bearing, while due to space limitations
the other has a multi-step thrust bearing.



The two arrangements differ with respect
to axial stiffness, a difference that must be
accounted for during the design phase.

Lubricant viscosities in single- and twin-
screw extruder gearboxes normally range
from 320 to 460 cSt. Because of their
internal design, spherical roller thrust bear-
ings generate a pumping action, which can
be utilized to improve oil distribution to sur-
rounding gearbox components.

Operating temperatures at bearing loca-
tions are approximately 50 °C to 60 °C.
Insulation is required to prevent the heat
of the extrusion process from affecting the
thrust bearings. Increased heat can have a
negative impact on bearing lubrication.

When installing spherical roller thrust bear-
ings, it is important to follow accepted
bearing installation procedures. Housings,

shafts, and other components in the bear-
ing arrangement should be thoroughly
cleaned, and bearings should remain in
their original packaging until immediately
before mounting.

In general, installing spherical roller
thrust bearings in extruders is not consid-
ered more difficult than mounting tapered
roller thrust bearings or other bearing types.
SRTBs have a separable design, facilitating
installation. The bearings’ shaft washer with
cage and roller assembly can be mounted
separately from the housing washer. In both
single- and twin-screw extruders, the spheri-
cal roller thrust bearing is radially free and
mounted on a horizontal shaft. The shaft
washer has a recommended j6 fit for all
bearing sizes.

The housing washer is mounted with a
radial clearance of approximately 1 mm in
the housing. If the bearing is unloaded, the
housing washer can move under its own

ABOUT THE AUTHOR:

FIGS. 5 & 6 — PHOTOS SHOW SPHERICAL
ROLLER THRUST BEARINGS WITH OPTIMIZED
DESIGN AND SPECIALLY HEAT-TREATED BEAR-
ING COMPONENTS.

weight. Problems can occur if a minimum
axial load is not applied to the bearing at
all times. To avert problems, spherical roller
thrust bearings are normally preloaded with
springs.

For more detailed installation instruc-
tions, or more on the use of spherical roller
thrust bearings in extruders, contact your
bearing manufacturer for assistance.
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