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Agenda

• Briefly discuss the advantages and limitations of 
the datasheet
• Introduce select high performance thermoplastics 

and applications
• Fluoropolymers (PTFE, PVDF, PCTFE, etc.)
• PSU
• PPSU
• Ultem® PEI
• PPS
• PEEK (and other PAEK)
• Torlon® PAI
• PBI
• DuPont™ Vespel® PI

• Open the floor to questions
*Materials should be considered for applications up to approximate maximum temperature. 

Selecting a plastic material for use in a high temperature environment requires careful 
review of material properties data. This chart is for comparison purposes only.



Advantages and Limitations of the Datasheet



Molecular Weight: Polymers are “Polydisperse”

Source: Osswald

Typical Thermoplastic Molecular Weight Distribution



The Datasheet

• Enables quick comparisons between 
materials
• Not for specification purposes
• Most values do not take into account 

changes with temperature, strain rate, 
and/or time
• Often generated from injection 

molded specimens

Source: Röchling



DMA Curves

Typical Behavior of a Semi-Crystalline 
Thermoplastic with Respect to Heat

Typical Behavior of an Amorphous 
Thermoplastic with Respect to Heat



High Performance Thermoplastics



Fluoropolymers

• Known for chemical resistance (especially PTFE)

Source: Fluoroplastics, Vol. 1

2012 Consumption Data of Various Fluoropolymers



PTFE, FEP, and PFA

• FEP and PFA are melt processible

PTFE

Specific Gravity 2.16

Tensile Strength 3,000 psi

Elongation at Break 300%

Flex Modulus 70,000 psi

IZOD Impact (Notched) 3.5 ft-lb/in

Coefficient of Thermal 
Expansion

7.5 x 10-5 in/in/°F

Coefficient of Friction 0.05

Limiting Oxygen Index 95%

Tensile Stress/Strain of PTFE at Various Temperatures

Source: Fluoroplastics, Vol. 1

PTFE FEP PFA



Wear and Thermal Expansion of PTFE

Source: Anderson Materials

Source: Tanaka

Thermomechanical Analysis (TMA) of PTFEDry and Wet Wear Rates of Various Grades of PTFE



PVDF, ETFE, ECTFE, and PCTFE

PVDF PVDF 
(Copolymer)

ETFE ECTFE PCTFE

Specific Gravity 1.78 1.78 1.70 1.68 2.13

Tensile Strength 7,000 psi 5,000 psi 6,000 psi 7,000 psi 5,000 psi

Elongation at Break 50% 300% 300% 250% 150%

Flex Modulus 300,000 
psi

170,000 psi 170,000 psi 240,000 psi 200,000 psi

IZOD Impact 
(Notched)

3.0 ft-lb/in 6.0 ft-lb/in No Break No Break 5.0 ft-lb/in

Coefficient of 
Thermal Expansion

7.0 x 10-5 

in/in/°F
8.5 x 10-5 

in/in/°F
7.4 x 10-5 

in/in/°F
5.6 x 10-5 

in/in/°F
7.0 x 10-5 

in/in/°F
Limiting Oxygen 
Index

44% 43% 30% 52% 95%



PVDF Weatherability

Source: McKeen

Source: Arkema

Tensile Strength Retention After Outdoor 
Weathering in Miami, Florida

Source: Arkema



PSU and PPSU (Radel® R)

PSU PPSU

Specific Gravity 1.24 1.29

Tensile Strength 10,000 psi 11,000 psi

Elongation at Break 50% 60%

Flex Modulus 400,000 psi 350,000 psi

IZOD Impact 
(Notched)

1.3 ft-lb/in 13.0 ft-lb/in

Coefficient of 
Thermal Expansion

3.1 x 10-5 

in/in/°F
3.1 x 10-5 

in/in/°F

Glass Transition 
Temperature

365°F 428°F

Flexural Modulus vs. Temperature of Neat Resins

Source: Solvay



PPSU (Radel® R) Sterilizability

EtO Sterilization Resistance of Radel® R

Source: McKeen

Steam Autoclave Resistance 
of Radel® R Compared with Polysulfone



Ultem® PEI

• Amorphous thermoplastic with a Tg ~422°F/217°C
Ultem® 1000 
(Unfilled)

Ultem® 2300      
(30% Glass 
Filled)

Specific Gravity 1.28 1.51

Tensile Stress (Yield) 16,000 psi 24,000 psi

Elongation (Break) 60% 3%

Flex Modulus 500,000 psi 1,300,000 psi

IZOD Impact 
(Notched)

1 ft-lb/in 1.6 ft-lb/in

CTE (Flow) 3.1 x 10-5 

in/in/°F
1.1 x 10-5 

in/in/°F
CTE (Xflow) 3.0 x 10-5 

in/in/°F
2.7 x 10-5 

in/in/°F
Dielectric Strength 830 V/mil 630 V/mil

UL94 5VA ≥ 0.118” ≥ 0.047”
Source: McKeen

DMA of Glass-Filled Grades of Ultem®



Sulfone and Ultem® PEI Application Examples

PSU Food Warming Trays Medical Trays Ultem® Test SocketPPSU (Radel® R) 
Medical Instrument 
Handle



PPS

• Semi-crystalline thermoplastic with Tg ~194°F/90°C and Tm ~ 540°F/282°C

DMA of Unfilled and Filled Grades of PPS

Source: Celanese

Anisotropic Effects on Mechanical Properties at 23°C

Source: Celanese



PEEK

• Semi-crystalline thermoplastic with Tg ~ 289°F/143°C and Tm ~ 650°F/343°C

Source: McKeen
Source: Victrex

DMA Curves for Standard PEEK Grades Tensile Strength vs. Temperature of Various PEEK Materials



PEEK Steam and Radiation Resistance

Source: Heiland

Source: Victrex

Radiation Resistance of Various Plastics



PEEK Wear Resistance

Source: Harrass

Source: Victrex

Rolling Contact Wear of Nylon, POM, and PEEK Specific Wear Rate of Various Victrex Materials Tested 
Using the Block-On-Ring Method



PEEK and PPS Application Examples

PEEK Split Ring

PEEK Insulating Connector Component

PPS CMP Retaining Ring © Ensinger GmbH

© Ensinger GmbH



Other PAEK

Tensile Creep of PEEK 450G, HT and ST at 73°F

Source: Victrex



PEEK/PBI Blends (Celazole® T-Series)

Source: McKeen

DMA Curves of Various T-Series PEEK/PBI Blends



Torlon® PAI and Celazole® PBI

Torlon® 4203 Celazole® PBI   
U-60

Specific Gravity 1.41 1.30

Tensile Strength 20,000 psi 23,000 psi

Elongation at Break 7.6% 3.0%

Flex Modulus 600,000 psi 950,000 psi

Compressive Strength 24,000 psi 50,000 psi

IZOD Impact 
(Notched)

2.0 ft-lb/in 0.5 ft-lb/in

Coefficient of 
Thermal Expansion

1.7 x 10-5 

in/in/°F
1.4 x 10-5 

in/in/°F

Glass Transition 
Temperature

527°F/275°C 800°F/427°C Source: Quadrant

DMA Curves for Torlon® PAI and PBI Materials



Torlon® PAI Other Considerations

Source: McKeen

Torlon® PAI Wear Factor with Respect to Cure Time
Thermal Shock Temperature vs. Moisture Content 

of TORLON 4203L

Source: Solvay



PBI and Torlon® PAI Dimensional Change Due to Moisture

Dimensional Change Due to Moisture Uptake of 
Torlon® PAI and DuPont™ Vespel®

Source: Kane and Bloom

Source: PBI Performance

Dimensional Change of PBI U-60 Disk in Water



DuPont™ Vespel® SP and SCP Materials



DuPont™ Vespel® SP and SCP Thermal Data

Source: DuPont

DMA Curves for Unfilled DuPont™ Vespel® Approximate Time to 50% Reduction in Tensile Strength 
with Respect to Temperature



DuPont™ Vespel® SP and SCP Thermal Data

Source: Dupont At 700°F



DuPont™ Vespel® Cold Temperature Performance

Source: McDonald and Rao Source: Lewis

Low Temperature Compressive Strength of Vespel® SP-1 Low Temperature Compressive Modulus 
of DuPont™ Vespel® and PCTFE



Extreme Wear Performance

Source: Gruender



Torlon® PAI, PBI, & DuPont™ Vespel® Application Examples

DuPont™ Vespel® Spline Coupling

DuPont™ Vespel® Locking Fastener

Labyrinth Seal



Authentic Certifications for DuPont™ Vespel®



Silicones for Critical-Service Electronics 

• High thermal conductivity and electrical insulation
• Continuous use range from -175°F to 500°F
• Low outgassing grades for spacecraft applications 
• Outstanding adhesion to a variety of substrates
• Low modulus to accommodate thermal expansion 

mismatch 
• Elastomeric behavior to prevent damage from 

vibration and fatigue
• Grades available with low dielectric constant and low 

dielectric loss for antenna applications
• Optically transparent grades available
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Thank you for your time today! Questions?

Dave Seiler
Senior Plastics Product Specialist – High Performance Polymers
Curbell Plastics, Inc.
Cell Phone: 610-316-9370  
dseiler@curbellplastics.com

Ask a Plastics Expert form on curbellplastics.com
for help with your applications

mailto:dseiler@curbellplastics.com
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