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DuPont™ Vespel® Parts and Shapes: Insulator Solutions

Vespel® SP-1 and SCP-5000

Characteristics

*Provide strong electrical and thermal
insulation.

*High dielectric strength, low dielectric
constant

*Low weight and easy to fabricate

* Thermal oxidation and ion degradation
resistance

*Low outgassing and inherently clean

* Broad chemical compatibility

Used as specialty
insulators for
applications in:

*Scientific
instrumentation

* Analytical equipment

* Avionics

* Communications

« Ultrasonics

* Transformers




Electronics & Industrial
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DuPont™ Vespel® Parts and Shapes: Insulator Solutions

Meeting the insulator needs for scientific and analytical equipment
using Vespel® SP-1and SCP-5000

Mass spectrometry insulators require
materials with high dielectric strength and
low outgassing.

Down hole analytical instruments need
strong thermal degradation resistance,

dimensional stability, and impact toughness.

The science of DuPont™ Vespel® helps
parts endure extreme environments
from reactor chambers to deep space.

Vespel® parts and shapes are superb as
solutions for insulator applications in
scientific and analytical equipment.
Vespel® SP-1and SCP-5000 components
not only provide strong electrical and
thermal insulation, but they are low
weight, easy to fabricate alternatives to
traditional ceramics. Vespel® parts
outperform other engineering plastic
parts at high temperatures for extended
periods of time.

Challenges

 Fabricating precise dimensions in
ceramics is difficult and expensive

* Designing light electrical and
thermal insulators with impact
toughness

* Selecting materials with predictable
properties to enable accurate and
repeatable analyses

* Identifying materials with a diverse
combination of characteristics to
reduce design complexity and
improve system reliability

Product Description

Vespel® SP-1and SCP-5000 are high
performance unfilled polyimides used
to make tough electrical and thermal
insulators. These products exhibit a
unique combination of attributes:

» Excellent electrical properties:
High dielectric strength, low
dielectric constant

* Thermal oxidation and ion
degradation resistance

* Low outgassing and inherently
clean

* Broad chemical compatibility

» Ease of machining to precise
dimensions with standard
machining techniques

Ultrasonic transducers in high temperature
service need strong thermal insulators with
consistent material properties.

Solutions

A combination of material capabilities that
transcends plastics and ceramics.

* Vespel® parts and shapes machine
easily and they have electrical insulative
properties like a ceramic. The advantage
is low fabrication cost versus ceramics
especially when there are precise design
features such as under cuts, holes, or
threads

o Vespel® parts and shapes are tough
compared to traditional ceramics. This
characteristic translates into lower scrap
rates and better service life in high
impact scenarios where cracking is an
issue during fabrication, assembly, or
operation

» Unlike most plastics, Vespel® SP-1
exhibit no glass transition temperature
or melt point and maintains mechanical
properties across a wide temperature
range

o Vespel® SCP-5000 has a glass transition
temperature at 626°F, but below this
temperature it has higher strength,
modulus, thermal oxidative stability,
dimensional stability, and chemical
resistance than Vespel® SP-1




Weight Loss Test Results — Exposure to Air at 662°F
DuPont™ Vespel® Retains Its Weight and Shape.
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Typical Properties of DuPont™ Vespel® Isostatic Shapes versus Alumina

ASTM Vespel® | Vespel® | 99.5%"
Test Units SP-1 | SCP-5000) Alumina

Mechanical
lensile Strength, 73°F [ 708/ D638 ksi 125 234 LR
Tensile Strength, S00°F D1708/D638 ksi 6.0 9.0
Elongation at Break, 73°F D708/ D634 % 1.5 | S
Hongation at Break, SO0 01 /08 D635 ! B0 =
Hex Modulus, 73°F 0790 ksi 450 36
Fle Modulus, S00°F D740 ki 250 436
Comp. Siress at 10% strain, /3°F 1L o7 ksi 1493 33
Electrical
Dieleciic Strength, 73°F (0,080 in) K\/mil HG0-T60 | G8G-TET |Z20-437%
Dieleciric Constant, /3°F (101108 H) ~-36 -33 | 9644
Thermal
Coaff. of Thermal Expansion, 73-500°F D&a6 10 infin/F a0 24 26
Thermal Conductivity, 104 BIUinfhef/ e 24 24 9
Other Properties
Water Absorption, 24 hr at 73°F, 100% RH T3] e 0.24 008
specific Gravily oz 143 143 3298
Hardness 0785 Hock E 4560 95

* Values from the National Institute of Standards and Testing.
** | Irwerified manufacturar data without reference to sampla thicknass or frequency.

Visit us at vespel.com

Where to use DuPont™ Vespel® SP-1
and SCP-5000 as an insulator?

Vespel® polyimide shapes have been
used as specialty insulators for decades
in applications in scientific
instrumentation, analytical equipment,
avionics, communications, ultrasonics,
and transformers. Although appropriate
use of Vespel® products is application
specific, Vespel® SP-1and SCP-5000
are often selected in the following
instances:

* Operating temperatures to 550°F
with thermal excursions to 900°F

 High differential voltages

* Hard vacuum down to 10-9 Torr

» Designs requiring multiple
functions (insulator, seal conformity,
low wear and low friction)

 Impact loads where ceramics fail
Low weight requirements
» Geometries with fine features

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

«DUPONT

otherwise noted. © 2021 DuPont. All rights reserved.
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Contact our expert team today!

877.246.7700

www.onlineplastics.com
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