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DuPont™ Vespel® Parts and Shapes: Motion Solutions
Vespel® SP and SCP grades

Characteristics APPLICATIONS

* Threaded bushings
*Linear guides

* Thrust bearings
*Roller bearings

*Low friction and low wear without
external lubrication

*Dimensionally stable across a wide
range of temperatures from cryogenic
to 550°F with excursions to 900°F

*lon degradation resistance

* Oxygen service compatibility

 Flammability resistance
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DuPont™ Vespel® Parts and Shapes: Motion Solutions
Linear motion solutions in unlubricated service using Vespel® SP and

SCP grades

The science of DuPont™ Vespel®
parts and shapes help jet engines run

efficiently; keeps transmissions
shifting longer; helps snowmobiles
run smoother; keeps tractors working
longer; and helps parts endure
extreme environments from reactor
chambers to deep space.

Vespel® polyimide polymers are
superb as material for linear motion
component applications providing
long life, low wear and friction
solutions without external
lubrication.

Challenges

» Designing reliable positioners with
no lubrication or when the
potential for lubrication starvation
exists

* Identifying a low wearing material
to prevent undesired backlash, poor
positioning tolerances, and
environment contamination
particulates

» (Choosing a material with low
friction to improve efficiency

» Selecting a dimensionally stable
material that will not melt or
deform under high loads and high
operating temperatures

» Extreme application environments
such as hard vacuum, radiation,
oxygen compatibility, cryogenic,
and flame exposure

Applications

» Threaded bushings
» Linear quides

* Thrust bearings

* Roller bearings

Solutions
Vespel® SP and SCP bearing grades:

*  Possess some of the highest
unlubricated pressure-velocity limits
of any engineering plastic

 Provide low friction and low wear
solutions in the most extreme
environments

» Are dimensionally stable across a
wide range of temperatures from
cryogenic to 550 °F with excursions
t0 900" F

 Display successful performance in
extreme environments such as low
outgassing in vacuum, radiation and
ion degradation resistance, oxygen
service compatibility, and
flammability resistance

Benefits

» Simple reliable designs

» Both thermal durability and
dimensional stability ensure
directional repeatability

* Low wear rates increase service life
and reduce operating environment
contamination

* High efficiencies from low friction
components result in less energy
consumption and reduce cost by
allowing the use of smaller actuators

« Improved cost of ownership



Lubrication Starvation Test — Thrust Bearing
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Typical Properties of DuPont™ Vespel® Isostatic Shape Bearing Grades
Vespel® 5P Vespel® 5CP
sp-1 P22 SP-211 5P-3 SCP-50084 | SCP-5050°
5% graphite | 0% graphite | 15% graphita Vacuum Graphite Canphite
ASTM Test Units & 1% Teflon®™ Bearing Grade Bearing Grade Bearing Grade
Mechanical
lensile Strength, 7371 D1708/0638 ksi 95 15 B5 ¥ 128 105
lensile Strength, S00°1 D1708/063R ksi 55 34 a5 1] 58
Hlongation at Hreak, 791 D1 08/0638 % 15 30 5 40 1 149
Eongation at Break, S00°F D1708/0638 % 30 70 30 45 39
Flex Modulus, 751 01790 ksi 550 700 #50) 475 973 1,000
Flex Modulus, S00°1 01790 ksi an 400 200 m 513 s
Compressive Stress at 10% Strain, 7371 DR ksi 193 16.3 148 185 349 nao
Friction
Coeft. of Friction at PV = 75,000 psi-fy/min®* 0.24 0.0 01z 045 0.4 020
Coef!. of Friction at PV « 100,000 psi-f/min** 012 0.09 [ 017 .06 009
Static Coell of Friction in Adr** 0.0 04 020
P Limit {unlubricated)* ** ksi f1/min 350 350 100 500
Othor Propoertios
Coeff. of Themal Expansion, 73-500°F D636 W0fining™F 7 7 an . 19 18
Wiater Absorption, 24 he at 73T, 100% RH 0570 % 0.19 014 ([} 023 .06 009

¥ SCPED50 in sostatic form is 2 developmental product. Properties shown ane tygical for the: deect formed process
** Versus carbon steel, steady state, unhibrcated, in air, thnest bearing.
=50 imits Tor any material vary with different combinations of pressuna and velocity as well a5 other conditions.

Visit us at vespel.com
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The information set forth herein is furnished free of charge, is based on technical data that DuPont believes to be reliable, and represents typical values that
fall within the normal range of properties. This information relates only to the specific material designated and may not be valid for such material used in
combination with other materials or in other processes. It is intended for use by persons having technical skill, at their own discretion and risk. This
information should not be used to establish specification limits nor used alone as the basis of design. Handling precaution information is given with the
understanding that those using it will satisfy themselves that their particular conditions of use present no health or safety hazards and comply with applicable
law. Since conditions of product use and disposal are outside our control, we make no warranties, express or implied, and assume no liability in connection
with any use of this information. As with any product, evaluation under end-use conditions prior to specification is essential. Nothing herein is to be taken as
a license to operate or a recommendation to infringe on patents.

CAUTION: Do not use DuPont materials in medical applications involving implantation in the human body or contact with internal body fluids or tissues unless
the material has been provided from DuPont under a written contract or other acknowledgement that is consistent with the DuPont policy regarding medical
applications and expressly acknowledges the contemplated use. For further information, please contact your DuPont representative.

DuPont’s sole warranty is that our products will meet our standard sales specifications in effect at the time of shipment. Your exclusive remedy for breach of
such warranty is limited to refund of purchase price or replacement of any product shown to be other than as warranted. TO THE FULLEST EXTENT
PERMITTED BY APPLICABLE LAW, DUPONT SPECIFICALLY DISCLAIMS ANY OTHER EXPRESS OR IMPLIED WARRANTY OF FITNESS FOR A PARTICULAR PURPOSE,
MERCHANTABILITY, OR NON-INFRINGEMENT. DUPONT DISCLAIMS LIABILITY FOR ANY SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES.

DuPont™, the DuPont Oval Logo, and all trademarks and service marks denoted with ™, ** or ® are owned by affiliates of DuPont de Nemours, Inc. unless
otherwise noted. © 2021 DuPont. All rights reserved.
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Contact our expert team today!
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