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The limitations of traditional fluoropolymers and PEEK form a performance 
gap for applications requiring mechanical performance in aggressive chemical 
environments.

Due to their performance characteristics, certain plastic materials are widely specified for wet process applications 
in the semiconductor industry. Among these, fluoropolymers are known to exhibit the highest levels of purity and 
chemical inertness making them especially popular for critical applications involving extremely aggressive chemical 
environments.

PTFE, PVDF, AND PEEK 
PTFE is perhaps the quintessential fluoropolymer. Besides being the most widely produced (accounting for roughly 
60% of the global fluoropolymer production volume), PTFE is generally considered the most chemically-resistant 
thermoplastic polymer in existence with very few reported interactions up to around 260℃ [1]. Even so, PTFE is not 
the perfect choice for every application.

For one thing, PTFE exhibits a comparatively high coefficient of thermal expansion (CTE) with abrupt conformational 
changes around room temperature at 19 and 30℃, respectively. Across this small temperature range alone, PTFE 
has been found to experience a change in specific volume of around 1.8% [1]. 

Another potential short-coming of PTFE relative to other plastics is that it is not very strong nor stiff, especially 
at elevated temperatures. It is also highly prone to creep. Other fluoropolymers like PVDF exhibit heightened 
mechanical properties, but are still significantly less strong and stiff than higher-performance materials like PEEK 
(which is not a fluoropolymer). For comparison, select properties of PTFE, PVDF, and PEEK are included in Table 1 on 
page 4.
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Table 1. PTFE, PVDF, and PEEK Property Comparison

Material Tensile Strength Flexural Modulus CTE Max Continuous Service 
Temperature (in air)

PTFE 3,000 psi 72,000 psi 8.9 x 10-5/°F 500°F

PVDF 7,800 psi 310,000 psi 7.1 x 10-5/°F 302°F

PEEK 14,000 psi 590,000 psi 2.6 x 10-5/°F 480°F

Source: Typical properties taken from Curbell Plastics website [2]. Not for specification purposes.

Despite its mechanical advantages, PEEK is less broadly chemically-resistant than its fluoropolymer cousins. 
Notably, sulfuric acid, nitric acid, and other strong acids tend to react with PEEK resulting in its swift and significant 
degradation.
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DUPONT™ VESPEL® CR-6110 
The limitations of traditional fluoropolymers and PEEK form a performance gap for applications requiring 
mechanical performance in aggressive chemical environments. DuPont™ Vespel® CR-6110 is a carbon fiber-
reinforced PFA composite simultaneously offering comparable chemical inertness to PTFE and strength and 
stiffness properties in its x-y direction beyond that of unfilled PEEK.

For comparison, the flexural moduli of Vespel® CR-6110, PEEK, and PTFE are shown in Figure 1 below.

	 Figure 1. Flexural Moduli of DuPont™ Vespel® CR-6110, PEEK, and PTFE
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	 Source: DuPont, 2010 [3]. Typical properties only. Not for specification purposes. The flexural modulus of DuPont™ Vespel®  
	 CR-6110 is reported in the x-y direction. Z-direction properties will differ and should be considered during design.
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DuPont™ Vespel® CR-6110’s unique combination of properties creates opportunities for enhanced part performance 
in both wet process applications and high temperature environments. As it was specifically formulated for 
semiconductor applications, high purity standards are maintained throughout the manufacturing process. Notably, 
Inductively Coupled Plasma Mass Spectrometry (ICP-MS) analyses have shown metallic ion extractables below 
parts per billion levels [4]. 

	 DuPont™ Vespel® CR-6110 can reduce preventative maintenance  
	 costs in wafer cleaning operations.

Initial application successes include thermal insulators and bearings in elevated temperature semiconductor 
applications as well as various components used in the clamping and handling of wafers, such as clamping pins, 
screw components, and even spin chuck surfaces. It is also gaining popularity for use in valve components.

CONCLUSION 
Bridging the performance gap between fluoropolymers and PEEK has long been a pipe dream. With DuPont™ Vespel® 
CR-6110, we now have a new option for those applications requiring both the load-bearing capabilities of PEEK and 
the chemical performance of PTFE. It’ll be exciting to see what new application challenges this material will help 
solve in the near future.
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ABOUT AUTHENTIC DUPONT™ VESPEL® SHAPES 
Curbell Plastics is an authorized distributor of Authentic DuPont™ Vespel® polyimide shapes (rod, plaque, bar, balls).

What purchasing Authentic DuPont™ Vespel® from an authorized distributor means for you.

When you purchase DuPont™ Vespel® from Curbell Plastics for your aerospace, semiconductor manufacturing, 
and machine shop high performance parts, it will be labeled with a genuine DuPont™ Vespel® shapes product label 
and be accompanied by an official Certificate of Conformance (CoC). It will also contain a tamper-evident product 
label that is serialized to add a level of traceability and contain covert security technology that helps prevent the 
counterfeiting of Authentic DuPont™ Vespel® shapes product labels.

DuPont has granted Curbell Plastics permission to legally reproduce the original CoC to accompany purchased 
Authentic DuPont™ Vespel® shapes cut to length. This product certification is Non Transferable and is valid only 
to the first end-user purchasing from Curbell Plastics, a DuPont authorized distributor. Product and/or product 
certification obtained from an unauthorized source is assumed counterfeit. DuPont makes no warranties and 
assumes no liability in connection with the use of product or product certification obtained from an unauthorized 
source.

 
 
 
 
 
 
 
 
 
 
 
 

DUPONT™ DISCLAIMER 

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.

DuPont believes this information to be reliable. It may be subject to change as additional knowledge and experience are gained. It is not intended as a substitute for any testing you may conduct to determine 
for yourself the suitability of our products, alone or in combination with other products, for your particular purpose. The DuPont product shown in this literature may not be available for sale and/or available 
in all geographies where DuPont is represented. The claims made may not have been approved for use in all countries or regions. Since conditions for use are outside DuPont’s control, DUPONT DE 
NEMOURS, INC. AND ITS AFFILIATES MAKE NO WARRANTIES, EXPRESSED OR IMPLIED, INCLUDING BUT NOT LIMITED TO WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE 
AND ASSUMES NO LIABILITY IN CONNECTION WITH ANY USE OF THIS INFORMATION OR PRODUCT. This information is not intended as a license to operate under or a recommendation to infringe any 
trademark, patent or technical information of DuPont or other persons covering any material or its use.
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TECHNICAL EXPERTISE
Curbell white papers are intended to provide engineers and designers with basic information about the engineering polymers available as 
sheet, rod, tube, and film stock from Curbell Plastics. We invite you to contact Curbell via e-mail at technicalsupport@curbellplastics.com to 
discuss applications in detail

ABOUT CURBELL PLASTICS
For more than 80 years, Curbell Plastics has been one of the nation’s leading providers of polymer sheets, rods, tubes, and films, as well as 
fabricated parts, adhesives, and prototyping materials. Our customers range from small local businesses to large Fortune 500 companies 
and government agencies. We partner with organizations in dozens of industries, including aerospace, pharmaceutical, machinery 
manufacturers and sign fabricators. At Curbell, we understand the unique demands of each market and we have the expertise to help you 
meet your business needs. Whether your objective is to reduce manufacturing costs, improve productivity, or increase product reliability, 
Curbell can help.

OUR CAPABILITIES
Our branch network includes sales and warehouse locations throughout the United States. We offer a number of value-added services 
including custom cutting, fabrication, packaging, and kitting, as well as warehousing for just-in-time delivery. With Curbell, you get the 
polymers you want and the peace of mind you need, from technical support and design assistance at the earliest stages of product design, 
through production and after-sale support for each product we sell.

PUT US TO WORK FOR YOU
At Curbell, we are committed to providing the highest level of service to our customers. We recognize the urgency of customer needs, and we 
pride ourselves on providing quick and proactive solutions. Our tag line says it all – we appreciate the opportunity to earn your business and 
we invite you to “Put us to work for you!™”
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