
Application Profile

DuPont™ Vespel® Parts & Shapes for Valves
Polymeric valve seats & seals for long-lasting safety and reliability in extreme environments 

DuPont™ Vespel® parts and shapes deliver reliable, high-performance sealing solutions for valves operating in the most demanding 
environments – from midstream and downstream oil & gas production, to the emerging hydrogen economy. Vespel® polyimide is 
suitable for hydrocarbons to liquid and gaseous hydrogen, where extreme temperatures and pressures are common. Vespel® stem 
packs and valves seats provide exceptional wear resistance, low friction, and dimensional stability across broad temperature ranges, 
ensuring tight, durable seals even under thermal cycling and high loads.  

How does Vespel® add value?
•	 Improved long-lasting sealing from cryogenic to elevated temperatures

•	Simplification of design

•	Allows for smaller sized actuator

•	Elimination of scratch design to ball

•	Reduction of total system cost 

•	Combines better sealing capabilities and higher temperature resistance to  
outperform PEEK and PCTFE 

•	Excellent chemical resistance (Vespel CR® family)
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As a valve seat, Vespel’s® low coefficient of friction helps 
minimize actuation torque. As a result, scratch damage to the ball 
is eliminated and smaller sized actuators can be used.

Hydrogen permeation tests were performed via gas 
chromatography using a differential pressure method.

Test Conditions

Method: Proprietary test method of Kyushu University

Differential pressure: 900 bar

Temperature: RT

Specimen: 1.5 mm thickness

Ball Valve with Vespel® seat

Vespel® SCP-5000 ISOVespel® SP-21 DFPEEK Compression PEEK

Test Conditions

Method JIS K 726-1

Differential Pressure 1 atm

Specimen OD60 x t1 mm



Case Study: Vespel® Polyimide for Sealing Elements in On-Tank Valves  
& Pressure Regulators 
Featured Products: Vespel® SCP-5000 & SP-1 

On-tank valves (OTV) are fitted directly to a hydrogen storage tank and are used to control and 
regulate the flow of hydrogen gas into and out of the tank. They need to reliably close and open to 
prevent accidental release or exposure, maintain operation within safe operating limits and prevent 
over pressurization. OTVs must have high-quality sealing mechanisms that can withstand high 
pressures of 350 or 700 bar with excursions of > 1050 bar without failure or leakage.  
Vespel® SCP-5000 and SP-1 parts offer unique properties which make them well-suited for 
these critical sealing applications that require high compressive strength and outstanding creep 
resistance, best in class hydrogen permeability resistance, a broad operational temperature range, 
ductile behavior and compliance to hydrogen standards. 

The uniform coefficient of thermal expansion (CTE) of Vespel® over a wide temperature range helps to maintain a tight seal. A change 
in CTE leads to dimensional changes, internal stresses and accelerated creep. 

Deformed seals or gaskets can result in leakage. Therefore, materials with excellent creep performance and mechanical strength are 
needed in sealing elements to prevent fugitive emissions to the environment. Vespel® polyimide exhibits high dimensional stability, 
maintaining its sealing performance over a long service lifetime. 

Ultimate compressive strengthCreep performance in compression after 600 hours

CTE from cryogenic to elevated temperatures for unfilled Polymers & Vespel® CR Grades
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The information provided in this application profile corresponds to our knowledge on the subject at the date of its publication. This information may be subject to revision as new knowledge 
and experience becomes available. The data provided fall within the normal range of product properties and relate only to the specific material designated; these data may not be valid for 
such material used in combination with any other materials, additives or pigments or in any process, unless expressly indicated otherwise. The data provided should not be used to establish 
specification limits or used alone as the basis of design; they are not intended to substitute for any testing you may need to conduct to determine for yourself the suitability of a specific 
material for your particular purposes. Since DuPont cannot anticipate all variations in actual end-use and disposal conditions, DuPont does not guarantee favorable results, makes no 
warranties, express or implied, and assumes no liability in connection with any use of this information. All such information is given and accepted at the buyer’s risk. It is intended for use by 
persons having technical skill, at their own discretion and risk. Nothing in this publication is to be considered as a license to operate under or a recommendation to infringe any patent. DuPont 
advises you to seek independent counsel for a freedom to practice opinion on the intended application or end-use of our products. 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 that is 
consistent with DuPont policy regarding medical applications and expressly acknowledges the contemplated use. For further information, please contact your DuPont representative. You may 
also request a copy of DuPont POLICY Regarding Medical Applications and DuPont CAUTION Regarding Medical Applications.       

DuPont™, the DuPont Oval Logo, and all trademarks and service marks denoted with ™, SM or ® are owned  
by affiliates of DuPont de Nemours, Inc. unless otherwise noted. © 2025 DuPont. All rights reserved.	 Reference No. VPE-A40120-00-A0525CDP

Consistent compressive modulus across a wide 
temperature range is crucial for cryogenic valve 
applications, ensuring sealing performance at 
low temperatures. Vespel® polymide maintains 
its “soft but strong” behavior from cryogenic to 
ambient temperatures.

Vespel® polyimide products for valves in energy and industrial applications
Vespel® SP-1 is an unfilled polyimide with the lowest modulus and thermal conductivity. Suitable for static sealing of liquid hydrogen.

Vespel® SP-21 is a graphite-filled polymer with exceptional high temperature performance, low wear and friction for dynamic 
seals, ball valve seats, and stem sealing. It is tested at temperatures from near absolute zero to 350 °C. 

Vespel® CR-6100 provides excellent widespread chemical resistance for applications in refineries or chemical processing. 

Vespel® SCP-5000 is an unfilled polyimide that offers very low hydrogen permeation, high compressive strength for high pressure 
hydrogen applications. Suitable for static sealing of liquid and gaseous hydrogen. 

Vespel® SCP-5050 has low hydrogen permeation, and its coefficient of thermal expansion is matched to SS 316L at high and cryogenic 
temperatures. It also offers excellent wear and friction properties at liquid hydrogen temperatures. 

Vespel® SCP-50094 has advanced filler technology to deliver the highest PV limit of any grade. Excellent combination of physical 
properties, wear resistance and temperature resistance.

http://www.dupont.com

