
DuPont™ Vespel® 
Insulator Solutions

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

Down hole analytical instruments need 
strong thermal degradation resistance,  
dimensional stability, and impact toughness.

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

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-1 and SCP-5000 materials 
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

Solutions
A combination of material capabilities that 
transcends plastics and ceramics.
• 	 Vespel® polymers machine easily 

yet 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

• 	 Vespel® materials 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 exhibits no glass transition 
temperature or melt point and 
maintains mechanical properties 
across a wide temperature range 

• 	 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 

Ultrasonic Transducers  
in high temperature service 

need strong thermal  
insulators with consistent 

material properties.

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

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



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

Typical Properties of DuPont™ Vespel® Isostatic Shapes versus Alumina

	 ASTM	 	 Vespel®	 Vespel®	 99.5%*	
	 Test	 Units	 SP-1	 SCP-5000	 Alumina

Mechanical
Tensile Strength, 73°F	 D1708/D638	 ksi	 12.5	 23.4	 43.5
Tensile Strength, 500°F	 D1708/D638	 ksi	 6.0	 9.0	
Elongation at Break, 73°F	 D1708/D638	 %	 7.5	 7.0	 ~0
Elongation at Break, 500°F	 D1708/D638	 %	 6.0	 >20	
Flex Modulus, 73°F	 D790	 ksi	 450	 836	
Flex Modulus, 500°F	 D790	 ksi	 250	 436	
Comp. Stress at 10% strain, 73°F	 D695	 ksi	 19.3	 33.3	
Electrical
Dielectric Strength, 73°F (0.080 in)		  kV/mil	 560–760	 686–787	 229–432**
Dielectric Constant, 73°F (104–106 Hz)			   ~3.6	 ~3.3	 9.6–9.9**
Thermal
Coeff. of Thermal Expansion, 73–500°F	 D696	 10–6 in/in/°F	 30	 24	 2.6
Thermal Conductivity, 104°F		  BTU in/hr/ft2/°F	 2.4	 2.4	 229
Other Properties
Water Absorption, 24 hr at 73°F, 100% RH	 D570	 %	 0.24	 0.08
Specific Gravity	 D792		  1.43	 1.43	 3.98
Hardness	 D785	 Rock E	 45–60	 95	

Weight Loss Test Results — Exposure to Air at 662°F
DuPont™ Vespel® Retains Its Weight and Shape.
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Competitive High-Temperature 
Engineering Plastics

All samples were solid cylinders 10 mm diameter by 20 mm long. All samples dried at 248°F for 4 hours prior to test.

  *	 Values from the National Institute of Standards and Testing.
**	 Unverified manufacturer data without reference to sample thickness or frequency.

The information set forth herein is furnished free of charge and is based on technical data that DuPont believes to be reliable. It is intended for use by 
persons having technical skill, at their own discretion and risk. This information corresponds to our current knowledge on the subject. It is offered solely to 
provide possible suggestions for your own experimentation. It is not intended, however, to substitute for any testing you may need to conduct to determine 
for yourself the suitability of our products for your particular purposes. The data listed herein falls within the normal range of product properties but they 
should not be used to establish specification limits or used alone as the basis of design. This information may be subject to revision as new knowledge 
and experience becomes available. Since we cannot anticipate all variations in actual end-use conditions, DuPont makes no warranties and assumes no 
liability in connection with any use of this information. Nothing in this publication is to be considered as a license to operate under or a recommendation 
to infringe any patent right.

Caution: Do not use in medical applications involving permanent implantation in the human body. For other medical applications, see “DuPont Medical 
Caution Statement,” H-50102.
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