
VESPEL�

FORWARD
ENGINEERING

CONSIDER THE LIMITLESS POSSIBILITIES
of working with materials as versatile as your imagination. When 

you think DuPont™ Vespel® Parts and Shapes early in the design

process, getting started becomes an opportunity for progress, rather

than a hurdle. Our expanded lineup consists of five families of 

materials that provide a unique combination of physical properties,

offering you the ultimate in design flexibility. Starting as the Vespel®

S line, the family has grown to include the introduction of Vespel® TP,

a new innovative thermoplastic material by DuPont; Vespel® CP 

(composites); Vespel® CR (chemical resistant); and Vespel® ASB 

(assemblies). With this expanded line of products and in-depth technical

expertise, Vespel® Parts and Shapes are the perfect solution for an 

engineer focused on not only meeting requirements, but breaking new

ground as well. After all, making things stronger, faster and lighter is what

Vespel® Forward Engineering is all about. For more information on what our

line of material solutions can do for you, go to www.dupont.com/vespel 

or call 1-800-972-7252. If you can dream it, we can make it.

THE FIVE FAMILIES OF 
VESPEL� PARTS AND SHAPES

S LINE

TP LINE

CR LINE

CP LINE

ASB LINE

Aerospace
Automotive
Business Machines
Compressors
Electronics
Glass
Industrial
Semiconductor
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BALANCED
PROPERTIES

SP-1
SP-21

SP-211 
SP-22

SP-221 
SP-3

SMR-0454
SMR-0747

ST-2010
ST-2030

SCP-5000
SCP-50094
SM-30084

SMP-40025
SF-0920

V E S P E L�

TP
L I N E

MAXIMUM GEOMETRIC
FLEXIBILITY

TP-1012BK
TP-2346
TP-2875
TP-7022
TP-8005
TP-8054
TP-8130
TP-8161
TP-8169
TP-8212
TP-8311
TP-8395
TP-8474
TP-8541
TP-8549
TP-8556
TP-8792
TP-8929

V E S P E L�

CR
L I N E

MAXIMUM CHEMICAL
RESISTANCE

CR-6100
CR-6200
CR-6300
CR-6500

V E S P E L�

CP
L I N E

SUPERIOR 
STRENGTH

CP-0301
CP-0644
CP-0648
CP-0650
CP-8000
CP-8001
CP-8002

V E S P E L�

ASB
L I N E

INTEGRATED
MATERIALS

ASB-0664
ASB-0826 
ASB-3000 
ASB-5700
ASB-5710
ASB-5720
ASB-5730
ASB-5740
ASB-5750
ASB-5760
ASB-5770
ASB-5780
ASB-5790
ASB-5800
ASB-5810
ASB-5820
ASB-5830

VGI-121502
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First in the Vespel ® family 

of products— highly durable

polyimides that deliver 

exceptional wear resistance,

insulation, and a low 

coefficient of friction. 

But, since we know you like

to push a little harder, 

so did we. Within the S line,

Vespel ® Parts and Shapes 

include many products with

differing sets of attributes.

So, you get exactly what

your design needs.

SP- 1 Need a material with superior wear and insulation properties? Semiconductor manufacturers often find our SP-1 products 
useful in their production processes. And, with operating temperatures from cryogenic to 300°C, great plasma resistance, plus a UL 
rating for minimal electrical and thermal conductivity, it isn’t hard to see why.

SP- 21 If insulation is less important than low-friction properties, then you’re looking for graphite-enhanced SP-21. Automotive 
engineers love to use SP-21 for parts like thrust washers, bearings and seals —because the low-friction properties mean they work
with or without lubrication. 

SP- 211 Need a lower coefficient of friction than SP-21? Not as concerned about thermal and wear resistance? SP-211 could be
your solution. With Teflon® PTFE as an additive, the coefficient of friction is further reduced, even without lubrication.

SP- 214 If you need a material that can supply low-frictional properties and the benefits of even a longer life than our SP-21, look
to SP-214. It's an S-line solution designed to withstand some of your harshest conditions, in non-lubricated environments.

SP- 22 Designing with tight tolerances? SP-22 is the answer. When you’ve no room for error, SP-22’s minimal thermal expansion
and dimensional stability give you the freedom to create exactly what you’ve imagined.

SP- 221 Created for highly specialized applications—against soft metals in “non-lube” conditions. Its excellent coefficient of fric-
tion and good creep resistance mean that not only will your SP-221 part have excellent wear, but so will the soft metal parts that
come in contact with it.

SP- 224 Need a bearing material that offers all the benefits of SP-22, plus the advantage of stable frictional properties and longer
life? SP-224 is your answer. This patented material goes the extra mile — providing additional load-carrying capability.

SP- 3 Of course, working in vacuum and dry environments has its own challenges. Aerospace engineers have to worry about extra
difficulties like outgassing. But SP-3 has proven high performance in aerospace applications, largely due to its ultra-low outgassing.

SMR - 0454  &  SMR - 0747 High modulus, low elongation, high compressive strengths and low creep—these products provide
them all. Graphite-filled for low friction, SMR-0454 and SMR-0747 offer the same thermal resistance as the SP products, 
with less deflection under load. The addition of carbon fibers in SMR-0454 gives extra benefits: a steel-like coefficient of thermal 
expansion and better thermal conductivity.

ST- 2010  &  ST- 2030 Want a material that wears like SP-21, but with improved toughness and better thermal oxidative stabil-
ity? Consider ST-2010 or ST-2030. These products even include better resistance to solvents, acids and bases.

SCP- 5000  &  SCP- 5 0094 Materials designed for those demanding applications that require even more toughness, thermal 
stability and chemical resistance than ST-2010. SCP-50094 has been put to the test in ultra-high-stress environments like aircraft engines.
So, it’s ready for just about any design challenge. But for better plasma resistance, dimensional stability and chemical resistance than 
SP-1, check out SCP-5000.

SM - 30084 As any engineer knows, sometimes strength lies in flexibility. Allow us to introduce SM-30084. It was originally 
developed to provide higher elongation for engine piston rings and valve spring washers. But, because of its outstanding strength, 
SM-30084 is being tested more and more, showing truly incredible versatility.

SMP- 40025 S Line’s “best in class” regarding thermal oxidation resistance and thermal stability. (It’s even better than SCP-
50094!) As such, SMP-40025 is ideal for use in jet engines—particularly high-vibration applications. Its high modulus and low elon-
gation provide dimensional stability at temperatures and loads that make other polymers wilt.

SF- 0920 Other materials “can’t touch” SF-0920’s superior thermal and electrical insulating properties, not to mention resilient 
cushioning. That’s what sets SF-0920 apart from the rest of the Vespel® Parts and Shapes S line. This unique polyimide foam has
high durability and thermal resistance that make it ideal for use in those “can’t-touch” hot-material-handling applications. Plus, it’s
lightweight and safe —won’t burn, offgas, or release toxic fumes.

TOUGH, VERSATILE, DIVERSE.
S HAS A SOLUTION FOR ALMOST ANY DESIGN CHALLENGE.

V E S P E L�

S
L I N E
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Introducing the 

newest member of 

the Vespel ® family — TP. 

This innovative 

thermoplastic material

lets you improve 

functionality in ways you

never thought possible. 

In fact, just like the S line,

TP parts have superior

wear, chemical and 

temperature resistance;

you can even use them 

to replace metal and 

ceramic parts. And also

like the S line, various TP

products have been 

created to fit a variety 

of design specs.

TP- 1012BK   Gears that are quiet, flexible and strong. Bushings that can be UL-V0 rated for flame 
resistance. TP-1012BK gives you high-modulus parts with superior wear resistance in dry environments.
Plus, they’re an excellent value.

TP- 2346   Not many flexible materials can hold up under heat, solvents and chemicals…especially in 
non-lubricated environments. But TP-2346 can, and on top of everything else, it has great wear resistance! That
toughness makes it perfect for use in transmission shift pads, ATV thrust washers, clutch buttons and more.

TP- 2875   Outstanding fuel and solvent resistance and a low coefficient of friction—TP-2875 is ideal for
gasoline and diesel fuel-pump parts, thrust washers, and other applications in lubricated environments.

TP- 8005   Translucent polyimide parts designed specifically for semiconductor and high-purity 
applications. Plasma etch chamber components made with Vespel® TP-8005 have excellent erosion 
resistance. Parts are either thermoformed or injection molded for excellent geometric versatility. 

TP- 8311   Looking for temperature-resistant parts with excellent mechanical properties? Whether you’re
working on lubricated or non-lubricated applications, TP-8311 is the answer. It can be used in shift lever
bushings and thrust washers, plus gasoline or diesel fuel-pump applications.

TP- 8541   When you need compressor valve poppets and vanes that can really take a beating, think of
TP-8541. It has excellent mechanical properties (especially impact resistance), plus excellent chemical 
resistance and a high heat-deflection temperature.

TP- 8549   TP-8549’s excellent physical properties make it a great product for applications like blower
motor bushings on business machines, scanner mirror bushings and more.

TP- 8556   Seal rings require excellent compliance, wear and mechanical properties.  TP-8556 does it all,
and is especially easy to assemble in difficult manufacturing situations.

STRENGTH OFTEN LIES IN FLEXIBILITY.
THAT’S WHY WE CREATED TP.

V E S P E L�

TP
L I N E
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Be prepared for the worst.

We’re talking about some

of the harshest chemicals

in industry today. Luckily,

being prepared simply

means thinking Vespel ® CR

when you’re designing 

for a tough chemical 

environment. Plus, CR can

provide ultra-high purity

for semiconductor 

applications, high-creep

resistance for seals, even

easy machinability for

tight-tolerance parts 

like ball-valve seats. 

And of course, aside from 

chemical resistance, CR

falls in line with the other

Vespel ® Parts and Shapes

families —with its high

resistance to conventional

wear and corrosion. 

So, what could CR do 

for your design process?

CR- 6100   A Teflon® PFA body, reinforced with high-tensile-strength carbon fiber — CR-6100 offers 
excellent chemical resistance while exhibiting superior resistance to creep — even up to 550˚F! It also 
provides excellent wear resistance and easy machinability for tight-tolerance applications. Add in a 
CTE lower than steel in the x-y plane (due to planar carbon-fiber reinforcement), and you have an ideal 
material for a variety of applications.

CR- 6200   Has the same resistance to creep and chemicals as CR-6100, but with a more random orientation
of its fiber. Consequently, CR-6200 doesn’t exhibit the degree of x-y property orientation provided by CR-6100,
but offers a balance of properties in the z and x-y directions instead.

CR- 6300  &  CR- 6500  In some situations, the electrical conductivity of carbon fiber is a downright nuisance.
That’s why the forward-thinking engineers at DuPont are developing CR-6300 and CR-6500—the glass- and
quartz-fiber-reinforced versions of CR-6100. Coming soon.

STANDS UP TO YOUR TOUGHEST ACID TEST. 
NOT TO MENTION BASES, SOLVENTS AND OTHER CHEMICALS.

V E S P E L�

CR
L I N E
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We know. For your 

designs to be successful,

they have to do more than

work well. They have to

keep on working, 

year after year, in some

pretty harsh user 

environments. Wear and

impact resistance are key. 

You want polyimide 

tube clamps that can 

replace cast aluminum 

or titanium, slide blocks

that are stronger than

powder-filled compositions,

and wear strips that 

are self-lubricating. 

That’s why CP was created.

We have an array of fiber-

enhanced composites 

for a range of unique 

design needs. 

CP- 0301   Sheet-molded and reinforced polyimide resin. Since it’s lightweight yet tough, CP-0301 is ideal
to use instead of aluminum or titanium in parts like aircraft brackets, gearbox adapter covers and seal
plates. Plus, with CP-0301 tube clamps, you can create clamping systems that are more fatigue-resistant
than those using die-cast aluminum.

CP- 0644 ,  CP- 0648  &  CP- 0650   Washers that are lighter-weight than aluminum. Bushings that are
ideal for high-temperature, high-friction, highly oxidative environments. Even self-lubricating slide blocks.
CP-0644, CP-0648 and CP-0650 are fiber-reinforced composite fabrics that are stronger than powder-filled 
compositions, making your designs more durable.

CP- 8000 ,  CP- 8001  &  CP- 8002   With high temperature resistance, high oxidation resistance, and
enough strength to eliminate the need for metal, CP-8000, CP-8001 and CP-8002 are ideal for bushings in gas
turbine engine compressors, balls for self-aligning spherical bearing assemblies and more. That extraordinary
strength comes from fiber-reinforced polymer matrices—braided into a tube or rope for maximum toughness. 

COMPOSITES DESIGNED TO OUTLAST 
ALUMINUM OR TITANIUM.
ACTUALLY, THEY’LL OUTLAST JUST ABOUT ANYTHING.

V E S P E L�

CP
L I N E
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The ASB family brings 

together our broadening

product line for increased

flexibility in developing 

a solution to meet your 

individual performance

and value demands.

ASB - 0664 ,  ASB - 0826  &  ASB - 3000   Rod ends with ultra-high oxidation resistance. Self-lubricating
track rollers. Wear-resistant, self-aligning spherical bearings. These polymer- and metallic-supported 
composites stand up to the toughest of engineering challenges. What’s more, we can consider any 
assembly technique to fulfill your performance and cost-benefit requirements.

ASB - 5 000  SERIES   There’s heat, and then there’s heat. The ASB-5000 family was created to 
withstand the kind of heat that melts glass. Our line of metal-supported composites should be first in mind
when you need to design for intensely high-temperature environments. In such applications, ASB is 
superior to straight-metal parts, especially because of its self-lubricating properties.

ASB -7000  SERIES   Sometimes you need a part to do double duty.  This product combines the 
performance of non-polymeric materials with the excellent properties of our TP product line. Specifically,
materials like steel or ceramic are insert-molded with our TP resin.

ASB - 8000  SERIES   Our S family has unique properties, which solve many difficult problems. But 
occasionally, customers need more geometric flexibility than our S products can provide. ASB-8000 
products are composed of S parts overmolded with other engineered polymers.

HIGH-STRENGTH POLYMERS WITH 
METAL BACKBONES.
DESIGNED FOR THE HOTTEST APPLICATIONS.

V E S P E L�

ASB
L I N E
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UNITED STATES
DuPont Engineering Polymers
Pencader Site
Newark, DE 19714-6100
Tel: 800-222-VESP
Fax: (302) 733-8137

EUROPE
DuPont de Nemours 
(Belgium) BVBA-SPRL
Engineered Parts Center
A. Spinoystraat 6
B-2800 Mechelen
Belgium
Tel: ++32 15 441527
Fax: ++32 15 441408

ASIA-PACIFIC
Japan DuPont K.K.

Arco Tower
8-1, Shimomeguro 1-chome
Meguro-ku, Tokyo 153-0064
Tel: 03-5434-6989
Fax: 03-5434-6982

Korea DuPont Korea Limited
4/5 Floor, Asia Tower, #726
Yeoksam-dong, Kangnam-ku
Seoul 135-082
Tel: 02-222-5200
Fax: 02-222-5470

Taiwan/ DuPont Taiwan Limited
China 13th Floor, Hung Kuo Building

167, Tun Hwa North Road
Taipei, Taiwan 105
Tel: 02-719-1999
Fax: 02-712-0460

For more information about DuPont™ Vespel®:

VGIASB-040201



V E S P E L�

CP
L I N E

T YPICAL
PROPERTIES 
OF VESPEL�

PARTS & SHAPES

F O R W A R D  E N G I N E E R I N G

CP Folder  6/2/03  2:36 PM  Page 2
INTRODUCTION

Vespel® CP parts & shapes are a family of

fiber-reinforced polymers that exhibit excellent

strength to weight ratios.  This family employs 

a variety of forms of fiber reinforcements

singularly or in combination.  The part geometry

and production volumes generally guide the

selection of the type of reinforcement from

woven fabric to chopped fiber.  The selection of

the fiber material(s) (carbon, graphite, glass,

aramid) and the polymer matrix (polyimide,

phenolic, epoxy) is based upon the application's

operating conditions (thermal & mechanical).

Because of the wide selection of reinforcing

structures, fiber materials, and polymers, the

Vespel® CP family of parts and shapes offers the

designer a wide array of flexibility.



This information is offered without charge as part of the DuPont Company’s service to its customers, but DuPont cannot guarantee that favorable results will be obtained from the use of such data. It is
intended for use by persons having technical skill, at their discretion and risk.

All of the property data discussed in this brochure are based upon laboratory tests and/or performance of Vespel® parts in specific applications. The maximum use temperature, PV limit and other
performance parameters of virtually all engineering materials will vary somewhat from application to application, and between laboratory data and actual applications, depending upon a number of 
factors intrinsic to each application. Therefore, the only way to determine how Vespel® parts will perform in your application is to test them in your application. 

DuPont warrants only that the material itself does not infringe the claims of any United States patent; but no license is implied nor is any further patent warranty made.

CAUTION: Do not use DuPont materials in medical applications involving permanent implantation in the human body or permanent contact with internal body fluids or tissues.

Do not use DuPont materials in medical applications involving brief or temporary implantation in the human body or contact with internal body fluids or tissues, unless the material has been provided
directly from DuPont under a contract which expressly acknowledges the contemplated use.

DuPont makes no representation, promise, express warranty or implied warranty concerning the suitability of these materials for use in implantation in the human body or in contact with internal body
fluids or tissues.

UNITED STATES
DuPont Engineering Polymers
Pencader Site
Newark, DE 19714-6100
Tel: 800-222-VESP
Fax: (302) 733-8137

EUROPE
DuPont de Nemours 
(Belgium) BVBA-SPRL
Engineered Parts Center
A. Spinoystraat 6
B-2800 Mechelen
Belgium
Tel: ++32 15 441527
Fax: ++32 15 441408

ASIA-PACIFIC
Japan DuPont K.K.

Arco Tower
8-1, Shimomeguro 1-chome
Meguro-ku, Tokyo 153-0064
Tel: 03-5434-6989
Fax: 03-5434-6982

Korea DuPont Korea Limited
4/5 Floor, Asia Tower, #726
Yeoksam-dong, Kangnam-ku
Seoul 135-082
Tel: 02-222-5200
Fax: 02-222-5470

Taiwan/ DuPont Taiwan Limited
China 13th Floor, Hung Kuo Building

167, Tun Hwa North Road
Taipei, Taiwan 105
Tel: 02-719-1999
Fax: 02-712-0460

For more information about DuPont™ Vespel®:

VCP-053003

REINFORCING STRUCTURE

GEOMETRY

DISTINGUISHING PROPERTIES

APPLICATIONS

WOVEN FABRIC

CP-0644
CP-0648
CP-0650
CP-0664

CP-2010

CP-8010

CP-9805 – CP-9836

Thin, Flat Laminates

X-Y versus Z
Directionality of

Properties

Washers, Wear Strips,
Slide Blocks

GR
AD

ES

CYLINDRICAL BRAID

CP-8000
CP-8001
CP-8002

Thin-walled Hollow
Straight or Flanged

Cylinders

Hoop versus Axial
Directionality of

Properties

Bushings

CHOPPED FIBER

CP-0301
CP-0801

Complex 3-D Shapes

Geometrically Oriented
Properties

Block Clamps

WOUND FIBER

Long, Hollow Cylinders

Hoop versus Axial
Directionality of

Properties

GRADES OF VESPEL� CP PARTS & SHAPES
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COMPOSITES DESIGNED TO OUTLAST 
ALUMINUM OR TITANIUM.
ACTUALLY, THEY’LL OUTLAST JUST ABOUT ANYTHING.

V E S P E L�

CP
L I N E

CP Product Sheet  6/2/03  2:42 PM  Page 1
CP- 0301   Sheet-molded and reinforced polyimide resin. Since it’s lightweight yet tough, CP-0301 is ideal
to use instead of aluminum or titanium in parts like aircraft brackets, gearbox adapter covers and seal
plates. Plus, with CP-0301 tube clamps, you can create clamping systems that are more fatigue-resistant
than those using die-cast aluminum.

CP- 0644 ,  CP- 0648  &  CP- 0650   Washers that are lighter-weight than aluminum. Bushings that are
ideal for high-temperature, high-friction, highly oxidative environments. Even self-lubricating slide blocks.
CP-0644, CP-0648 and CP-0650 are fiber-reinforced composite fabrics that are stronger than powder-filled 
compositions, making your designs more durable.

CP- 8000 ,  CP- 8001  &  CP- 8002   With high-temperature resistance, high oxidation resistance, and
enough strength to eliminate the need for metal, CP-8000, CP-8001 and CP-8002 are ideal for bushings in gas
turbine engine compressors, balls for self-aligning spherical bearing assemblies and more. That extraordinary
strength comes from fiber-reinforced polymer matrices—braided into a tube or rope for maximum toughness. 

CP- 9 8 0 0   Lightweight, new end effectors. The carbon fiber and epoxy combination make CP-9800 ideal
for flat panel display and wafer handling applications. These clean, stiff effectors are more durable than
traditional ceramic and aluminum end effectors.
The DuPont Oval Logo®, DuPont™, The miracles of science™, and Vespel® are
trademarks or registered trademarks of E.I. du Pont de Nemours and Company.
We know. For your 

designs to be successful,

they have to do more than

work well. They have to

keep on working, 

year after year, in some

pretty harsh user 

environments. Wear and

impact resistance are key. 

You want polyimide 

tube clamps that can 

replace cast aluminum 

or titanium, slide blocks

that are stronger than

powder-filled compositions,

and wear strips that 

are self-lubricating. 

That’s why CP was created.

We have an array of 

fiber-enhanced composites 

for a range of unique 

design needs. 
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VESPEL�

CP
TYPICAL PROPERTIES

0301
0801

GLASS TRANSITION TEMPERATURE, Tg

THERMAL EXPANSION COEFFICIENT
(21– 316̊ C/70 – 600̊ F)

THERMAL EXPANSION COEFFICIENTa

(21– 316̊ C/70 – 600̊ F)

THERMAL CONDUCTIVITY

OXIDATIVE STABILITY

Thermal Mechanical
Analysis

ASTM D-696

ASTM E-228-85

ASTM C-177

See note b

335˚C

2.9x10-6 m/m/˚C

27x10-6 m/m/˚C

0.30 W/m K

2% Weight Loss

ENGLISH UNITSTEST METHOD SI UNITS

635˚F

1.6x10-6 in./in./˚F

15x10-6 in./in./˚F

0.17 Btu/hr./ft./˚F

2% Weight Loss

THERMAL

Note: All values listed are for compression-molded samples and are measured in the plane perpendicular to the direction of molding pressure unless
otherwise indicated.

a Measured in the plane parallel to the direction of molding pressure.

b 100 hours, 70 psia (483 kPa), 610˚F (321˚C) circulating air, saturated conditions, volume/surface area = .091 in.(2.31 mm).  

CP-0301 may be processed using a variety of lay-up techniques with single or multiple debulking steps to optimize process capability for each part
configuration. These design considerations can cause variation from the typical values listed above. Listed properties are based upon technical data
that DuPont believes to be reliable. DuPont makes no warranties, expressed or implied, and assumes no liability in connection with use of this information.

16,820 psi
2.3 %
14,210 psi
928,000 psi
1.6 ft. lb/in.
8.6 ft. lb/in.

ULTIMATE TENSILE STRENGTH
Room Temp.
260̊ C/500̊ F

TENSILE MODULUS
Room Temp.
260̊ C/500̊ F

ULTIMATE FLEXURAL STRENGTH
Room Temp.
260̊ C/500̊ F

FLEXURAL MODULUS
Room Temp.
260̊ C/500̊ F

ULTIMATE COMPRESSIVE STRENGTHa

Room Temp.
260̊ C/500̊ F

NOTCHED IZOD

HARDNESS, ROCKWELL 15-T

ASTM D-3039

ASTM D-3039

ASTM D-790

ASTM D-790

ASTM D-695

ASTM D-256

ASTM D-2240

340 MPa
320 MPa

47,000 MPa
45,000 MPa

490 MPa
340 MPa

38,000 MPa
33,000 MPa

370 MPa
240 MPa

690 J/m

86

50 ksi
47 ksi

6,800 ksi
6,500 ksi

71 ksi
50 ksi

5,500 ksi
4,800 ksi

53 ksi
35 ksi

13 ft. lbs./in.

86

ENGLISH UNITSTEST METHOD SI UNITSMECHANICAL

WATER ABSORPTION
(24 hrs. at 23̊ C/73̊ F)

OTHER PROPERTIES
ASTM D-570

TEST METHOD

0.5% Weight Gain

SI UNITS ENGLISH UNITS

0.5% Weight Gain

CP-0301

CP 0301 and 0801  6/2/03  2:51 PM  Page 1
SHEET  MOLDING
COMPOUND SERIES

The sheet molding compound
series of Vespel® CP parts

consist of long, chopped fibers
held in a variety of polymer
matrices. The discontinuous

nature of the fibers allows the
fibers to align with the

contours of the part, permitting
the molding of relatively
complex shapes, while

providing the reinforcing
strength where needed within

the part. Superior strength
versus aluminum at less

weight, Vespel® CP frees the
designer to explore ways to

improve efficiency by reducing
component weight and

reducing friction.
The DuPont Oval Logo®, DuPont™, The miracles of science™, and Vespel® are
trademarks or registered trademarks of E.I. du Pont de Nemours and Company.
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CP-0801

GLASS TRANSITION TEMPERATURE, Tg

THERMAL EXPANSION COEFFICIENT
(21– 316̊ C/70 – 600̊ F)

THERMAL CONDUCTIVITY

ASTM D-4065

ASTM D-696

ASTM C-177

175˚C

12x10-6 m/m/˚C

0.35 W/m K

ENGLISH UNITSTEST METHOD SI UNITS

347˚F

7.0x10-6 in./in./˚F

0.20 Btu/hr./ft./˚F

THERMAL

Note: All values listed are for compression-molded samples and are measured in the plane perpendicular to the direction of molding pressure unless
otherwise indicated.

a Measured in the plane parallel to the direction of molding pressure.

CP-0801 may be processed using a variety of lay-up techniques with single or multiple debulking steps to optimize process capability for each part
configuration. These design considerations can cause variation from the typical values listed above. Listed properties are based upon technical data
that DuPont believes to be reliable. DuPont makes no warranties, expressed or implied, and assumes no liability in connection with use of this information.

16,820 psi
2.3 %
14,210 psi
928,000 psi
1.6 ft. lb/in.
8.6 ft. lb/in.

ULTIMATE TENSILE STRENGTH
Room Temp.
204̊ C/400̊ F

TENSILE MODULUS
Room Temp.
204̊ C/400̊ F

ULTIMATE FLEXURAL STRENGTH
Room Temp.
260̊ C/500̊ F

FLEXURAL MODULUS
Room Temp.
260̊ C/500̊ F

ULTIMATE COMPRESSIVE STRENGTHa

Room Temp.
204̊ C/400̊ F

NOTCHED IZOD

ASTM D-638

ASTM D-638

ASTM D-790

ASTM D-790

ASTM D-695

ASTM D-256

241 MPa
76 MPa

15,900 MPa
11,000 MPa

455 MPa
97 MPa

18,000 MPa
9,700 MPa

172 MPa
48 MPa

1869 J/m

35 ksi
11 ksi

2,800 ksi
1,600 ksi

66 ksi
14 ksi

2,600 ksi
1,400 ksi

25 ksi
7 ksi

35 ft. lbs./in.

ENGLISH UNITSTEST METHOD SI UNITSMECHANICAL

SPECIFIC GRAVITY

POISSON’S RATIO

WATER ABSORPTION
(24 hrs. at 23̊ C/73̊ F)

OTHER PROPERTIES
ASTM D-792

–

ASTM D-570

TEST METHOD

1.82 g/cc

0.30

0.5% Weight Gain

SI UNITS ENGLISH UNITS

1.82 g/cc

0.30

0.5% Weight Gain
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VCPI0301-053003

THERMAL OXIDATION CURVES FOR CP- 0301
(Tests performed in circulating air, saturated conditions.)
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UNITED STATES
DuPont Engineering Polymers
Pencader Site
Newark, DE 19714-6100
Tel: 800-222-VESP
Fax: (302) 733-8137

EUROPE
DuPont de Nemours 
(Belgium) BVBA-SPRL
Engineered Parts Center
A. Spinoystraat 6
B-2800 Mechelen
Belgium
Tel: ++32 15 441527
Fax: ++32 15 441408

ASIA-PACIFIC
Japan DuPont K.K.

Arco Tower
8-1, Shimomeguro 1-chome
Meguro-ku, Tokyo 153-0064
Tel: 03-5434-6989
Fax: 03-5434-6982

Korea DuPont Korea Limited
4/5 Floor, Asia Tower, #726
Yeoksam-dong, Kangnam-ku
Seoul 135-082
Tel: 02-222-5200
Fax: 02-222-5470

Taiwan/ DuPont Taiwan Limited
China 13th Floor, Hung Kuo Building

167, Tun Hwa North Road
Taipei, Taiwan 105
Tel: 02-719-1999
Fax: 02-712-0460

For more information about DuPont™ Vespel®:

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. This information may be subject to revision as new knowledge and experience become 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.”
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VESPEL�

CP
TYPICAL PROPERTIES

0600
SERIES

CP-0648

GLASS TRANSITION TEMPERATURE, Tg

THERMAL EXPANSION COEFFICIENT a

(21– 316̊ C/70 – 600̊ F)

THERMAL EXPANSION COEFFICIENT
(21– 316̊ C/70 – 600̊ F)

Thermal Mechanical
Analysis

ASTM E-228-85

ASTM D-696

330˚C

34.6x10-6 m/m/˚C

1.6x10-6 m/m/˚C

ENGLISH UNITSTEST METHOD SI UNITS

626˚F

19.2x10-6 in./in./˚F

0.9x10-6 in./in./˚F

THERMAL

Note: All values listed are for compression-molded samples and are measured in the plane perpendicular to the direction of molding pressure unless
otherwise indicated.
a Measured in the plane parallel to the direction of molding pressure.

CP-0648 may be processed using a variety of lay-up techniques with single or multiple debulking steps to optimize process capability for each part
configuration. These design considerations can cause variation from the typical values listed above. Listed properties are based upon technical data
that DuPont believes to be reliable. DuPont makes no warranties, expressed or implied, and assumes no liability in connection with use of this information.

16,820 psi
2.3 %
14,210 psi
928,000 psi
1.6 ft. lb/in.
8.6 ft. lb/in.

ULTIMATE TENSILE STRENGTH
Room Temp.
260̊ C/500̊ F

TENSILE MODULUS
Room Temp.
260̊ C/500̊ F

ULTIMATE FLEXURAL STRENGTH
Room Temp.
260̊ C/500̊ F

FLEXURAL MODULUS
Room Temp.
260̊ C/500̊ F

ULTIMATE COMPRESSIVE STRENGTHa

Room Temp.
260̊ C/500̊ F

COMPRESSIVE MODULUSa

Room Temp.
260̊ C/500̊ F

SHORT-BEAM SHEAR STRENGTH a

Room Temp.
@ 260˚C/500˚F

NOTCHED IZOD

HARDNESS, ROCKWELL 15-T

ASTM D-638

ASTM D-638

ASTM D-790

ASTM D-790

ASTM D-3410

ASTM D-3410

ASTM D-2344

ASTM D-256

ASTM D-2240

150 MPa
130 MPa

21,000 MPa
19,000 MPa

250 MPa
195 MPa

19,000 MPa
16,000 MPa

170 MPa
140 MPa

23,000 MPa
20,000 MPa

37 MPa
28 MPa

123 J/m

79

22 ksi
19 ksi

3,100 ksi
2,700 ksi

36 ksi
28 ksi

2,800 ksi
2,300 ksi

25 ksi
20 ksi

3,400 ksi
2,900 ksi

5.3 ksi
4.0 ksi

2.3  ft. lbs./in.

79

ENGLISH UNITSTEST METHOD SI UNITSMECHANICAL

SPECIFIC GRAVITY

WATER ABSORPTION
(180 hrs. @ 23̊ C/73̊ F)

OTHER PROPERTIES
ASTM D-792

ASTM D-570

TEST METHOD

1.48 gm/cc

2.6% Weight Gain

SI UNITS ENGLISH UNITS

1.48 gm/cc

2.6% Weight Gain
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LAMINATE SERIES

The fabric laminate series of
Vespel® CP parts offer an array

of fabric types consisting of
woven graphite, carbon, glass,
Teflon® PTFE, and/or Nomex®

aramid fibers bonded together
using a variety of polyimide
resins, selected to optimize
performance versus cost.

Laminates are particularly well
suited for simple geometries

such as strips, wear pads, and
washers, but are also used for

more complex shapes that
require the durability that

fabrics offer.
The DuPont Oval Logo®, DuPont™, The miracles of science™, Teflon®, Nomex® and Vespel®
are trademarks or registered trademarks of E.I. du Pont de Nemours and Company.
©2003 E.I. du Pont de Nemours and Company. All rights reserved.



CP-0650

GLASS TRANSITION TEMPERATURE, Tg

THERMAL EXPANSION COEFFICIENT a

(21– 316̊ C/70 – 600̊ F)

THERMAL EXPANSION COEFFICIENT
(21– 316̊ C/70 – 600̊ F) 

Thermal Mechanical
Analysis

ASTM E-228-85

ASTM D-696

330˚C

30.2x10-6 m/m/˚C

4.0x10-6 m/m/˚C

ENGLISH UNITSTEST METHOD SI UNITS

626˚F

16.8x10-6 in./in./˚F

2.2x10-6 in./in./˚F

THERMAL

Note: All values listed are for compression-molded samples and are measured in the plane perpendicular to the direction of molding pressure unless
otherwise indicated.
a Measured in the plane parallel to the direction of molding pressure.

CP-0650 may be processed using a variety of lay-up techniques with single or multiple debulking steps to optimize process capability for each part
configuration. These design considerations can cause variation from the typical values listed above. Listed properties are based upon technical data
that DuPont believes to be reliable. DuPont makes no warranties, expressed or implied, and assumes no liability in connection with use of this information.

16,820 psi
2.3 %
14,210 psi
928,000 psi
1.6 ft. lb/in.
8.6 ft. lb/in.

ULTIMATE TENSILE STRENGTH 
Room Temp.
260̊ C/500̊ F

TENSILE MODULUS 
Room Temp.
260̊ C/500̊ F

ULTIMATE FLEXURAL STRENGTH
Room Temp.
260̊ C/500̊ F

FLEXURAL MODULUS
Room Temp.
260̊ C/500̊ F

ULTIMATE COMPRESSIVE STRENGTH a

Room Temp.
260̊ C/500̊ F

COMPRESSIVE MODULUSa

Room Temp.
260̊ C/500̊ F

SHORT- BEAM SHEAR STRENGTH a

Room Temp.
260̊ C/500̊ F

NOTCHED IZOD

HARDNESS, ROCKWELL 15-T

ASTM D-638

ASTM D-638

ASTM D-790

ASTM D-790

ASTM D-3410

ASTM D-3410

ASTM D-2344

ASTM D-256

ASTM D-2240

130 MPa
110 MPa

23,000 MPa
19,000 MPa

210 MPa
165 MPa

18,000 MPa
15,000 MPa

145 MPa
120 MPa

23,000 MPa
22,000 MPa

34 MPa
25 MPa

144 J/m

80

19 ksi
16 ksi

3,300 ksi
2,800 ksi

30 ksi
24 ksi

2,600 ksi
2,200 ksi

21 ksi
17 ksi

3,400 ksi
3,200 ksi

5.0 ksi
3.6 ksi

2.7  ft. lbs./in.

80

ENGLISH UNITSTEST METHOD SI UNITSMECHANICAL

SPECIFIC GRAVITY

WATER ABSORPTION
(180 hrs. @ 23̊ C/73̊ F)

OTHER PROPERTIES
ASTM D-792

ASTM D-570

TEST METHOD

1.49 gm/cc

2.3% Weight Gain

SI UNITS ENGLISH UNITS

1.49 gm/cc

2.3% Weight Gain
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CP-0644

GLASS TRANSITION TEMPERATURE, Tg

THERMAL EXPANSION COEFFICIENT a

(21– 316̊ C/70 – 600̊ F)

THERMAL EXPANSION COEFFICIENT
(21– 316̊ C/70 – 600̊ F)

Thermal Mechanical
Analysis

ASTM E-228-85

ASTM D-696

360˚C

43.2x10-6 m/m/˚C

2.3x10-6 m/m/˚C

ENGLISH UNITSTEST METHOD SI UNITS

680˚F

24x10-6 in./in./˚F

1.3x10-6 in./in./˚F

THERMAL

Note: All values listed are for compression-molded samples and are measured in the plane perpendicular to the direction of molding pressure unless
otherwise indicated.
aMeasured in the plane parallel to the direction of molding pressure.

CP-0644 may be processed using a variety of lay-up techniques with single or multiple debulking steps to optimize process capability for each part
configuration. These design considerations can cause variation from the typical values listed above. Listed properties are based upon technical data
that DuPont believes to be reliable. DuPont makes no warranties, expressed or implied, and assumes no liability in connection with use of this information.

16,820 psi
2.3 %
14,210 psi
928,000 psi
1.6 ft. lb/in.
8.6 ft. lb/in.

ULTIMATE TENSILE STRENGTH
Room Temp.
260̊ C/500̊ F

TENSILE MODULUS
Room Temp.
260̊ C/500̊ F

ULTIMATE FLEXURAL STRENGTH
Room Temp.
260̊ C/500̊ F

FLEXURAL MODULUS
Room Temp.
260̊ C/500̊ F

ULTIMATE COMPRESSIVE STRENGTH a

Room Temp.
260̊ C/500̊ F

COMPRESSIVE MODULUSa

Room Temp.
260̊ C/500̊ F

SHORT-BEAM SHEAR STRENGTH a

Room Temp.
260̊ C/500̊ F

NOTCHED IZOD

HARDNESS, ROCKWELL 15-T

ASTM D-638

ASTM D-638

ASTM D-790

ASTM D-790

ASTM D-3410

ASTM D-3410

ASTM D-2344

ASTM D-256

ASTM D-2240

125 MPa
97 MPa

23,000 MPa
16,000 MPa

220 MPa
165 MPa

21,000 MPa
17,000 MPa

140 MPa
100 MPa

19,000 MPa
14,000 MPa

33 MPa
24 MPa

171 J/m

79

18 ksi
14 ksi

3,400 ksi
2,300 ksi

32 ksi
24 ksi

3,000 ksi
2,400 ksi

20 ksi
15 ksi

2,700 ksi
2,100 ksi

4.8 ksi
3.5 ksi

3.2  ft. lbs./in.

79

ENGLISH UNITSTEST METHOD SI UNITSMECHANICAL

SPECIFIC GRAVITY

WATER ABSORPTION
(180 hrs. @ 23̊ C/73̊ F)

OTHER PROPERTIES
ASTM D-792

ASTM D-570

TEST METHOD

1.51 gm/cc

2.1% Weight Gain

SI UNITS ENGLISH UNITS

1.51 gm/cc

2.1% Weight Gain
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GLASS TRANSITION TEMPERATURE, Tg

THERMAL EXPANSION COEFFICIENT

OXIDATIVE STABILITY
357̊ C/675̊ F
321̊ C/610̊ F

Thermal Mechanical
Analysis

–

See note a

360˚C

8.3x10-6 m/m/˚C

3.0% Weight Loss
–

ENGLISH UNITSTEST METHOD SI UNITS

680˚F

4.6x10-6 in./in./˚F

3.0% Weight Loss
–

THERMAL

SPECIFIC GRAVITY

OTHER PROPERTIES
ASTM D-792

TEST METHOD

1.52 gm/cc

SI UNITS ENGLISH UNITS

1.52 gm/cc

VESPEL�

CP
TYPICAL PROPERTIES

8000
SERIES

CP-8000

GLASS TRANSITION TEMPERATURE, Tg

THERMAL EXPANSION COEFFICIENT

OXIDATIVE STABILITY
357̊ C/675̊ F
321̊ C/610̊ F

Thermal Mechanical
Analysis

–

See note a

349˚C

8.3x10-6 m/m/˚C

6.2% Weight Loss
2.4% Weight Loss

ENGLISH UNITSTEST METHOD SI UNITS

660˚F

4.6x10-6 in./in./˚F

6.2% Weight Loss
2.4% Weight Loss

THERMAL

SPECIFIC GRAVITY

OTHER PROPERTIES
ASTM D-792

TEST METHOD

1.54 gm/cc

SI UNITS ENGLISH UNITS

1.54 gm/cc

CP-8001

GLASS TRANSITION TEMPERATURE, Tg

THERMAL EXPANSION COEFFICIENT

OXIDATIVE STABILITY
357̊ C/675̊ F
321̊ C/610̊ F

Thermal Mechanical
Analysis

–

See note a

330˚C

7.2x10-6 m/m/˚C

–
2.6% Weight Loss

ENGLISH UNITSTEST METHOD SI UNITS

626˚F

4.0x10-6 in./in./˚F

–
2.6% Weight Loss

THERMAL

SPECIFIC GRAVITY

OTHER PROPERTIES
ASTM D-792

TEST METHOD

1.47 gm/cc

SI UNITS ENGLISH UNITS

1.47 gm/cc

a 100 hours, 70 psia (483 kPa), circulating air, saturated conditions, volume/surface area = .024 in. (0.61 mm).

Note: Each part configuration is custom-designed to optimize process capability and part performance by adjusting resin/fiber ratios, fiber deniers, and
braid construction. These design considerations can cause variation from the typical values listed above. Listed properties are based upon technical data

CP-8002
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BRAIDED SERIES

From a wide selection of
graphite, carbon, glass, and

even Teflon® PTFE fibers,
hollow braids are formed and

combined with a variety of
polyimides to produce bushings
that offer the best combination
of properties for applications

that require the benefits that a
composite structure offers.

Toughness, thermal resistance,
self-lubricity, and wear
resistance are the most

common requirements for
these Vespel® CP products.
The DuPont Oval Logo®, DuPont™, The miracles of science™, Teflon® and Vespel® are
trademarks or registered trademarks of E.I. du Pont de Nemours and Company.
©2003 E.I. du Pont de Nemours and Company. All rights reserved.

that DuPont believes to be reliable. DuPont makes no warranties, expressed or implied, and assumes no liability in connection with use of this information. 
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CP-9800 ULTRA-HIGH
MODULUS END EFFECTORSALUMINUM (AI) CERAMIC

ALUMINA (AL2O3)

DENSITY
g/cm3

lb/ft3

FLEXURAL MODULUS
GPa
psi

FINGER THICKNESS
mm
inch

FINGER WEIGHT
kg
lb

DEFLECTION
SELF WEIGHT mm (inch)

LOADING mm (inch)
TOTAL mm (inch)

2.70
169

72
10 x 106

3
0.12

0.81
1.79

6.01 (.24)
1.48 (.06)
7.49 (.29)

4.00
250

400
58 x 106

3
0.12

1.20
2.65

1.60 (.06)
0.30 (.01)
1.90 (.07)

1.70
106

300
44 x 106

3
0.12

0.50
1.10

0.83 (.03)
0.30 (.01)
1.13 (.04)

TYPE SI UNITS ENGLISH UNITS

LOW MODULUS

MEDIUM MODULUS

HIGH MODULUS

ULTRA HIGH MODULUS

PERFORMANCE/MATERIALS

CHOICE OF RIGIDITY

160 GPa

200 GPa

250 GPa

320 GPa

23 x 106 psi

29 x 106 psi

36 x 106 psi

46 x 106 psi

MODULUS

The DuPont Oval Logo®, DuPont™, The miracles of science™, and Vespel® are

VESPEL�

CP
TYPICAL PROPERTIES

CP-9800 SERIES PERFORMANCE COMPARISON – END EFFECTORS

CHOICE OF RESIN

80˚C

150˚C

200˚C

230˚C

176˚F

302˚F

392˚F

446˚F

APPLICATION TEMPERATURE

REGULAR

HEAT- RESISTANCE– A

HEAT- RESISTANCE– B

HEAT- RESISTANCE– C

TYPE SI UNITS ENGLISH UNITS

9800
SERIES
END EFFECTORS

CP 9800  6/2/03  2:58 PM  Page 1
Vespel® CP-9800 is a clean,
stiff, light-weight new end

effector material. Custom parts
made from this pitch-based

carbon fiber and epoxy
composite are designed

specifically for the function
required in the application. 

CP-9800 raw material is
produced in a sheet form 

with a maximum area of 1x2m
and a thickness of 2-20mm.

This composite is ideally 
suited for flat panel display 

and wafer handling
applications. When compared

to traditional ceramic and
aluminum end effectors, 

CP-9800 is lighter weight, 
more durable, and deflects 
less under equivalent load.

These properties make 
Vespel® CP-9800 the ideal

choice for your next robotic 
end effector application.
trademarks or registered trademarks of E.I. du Pont de Nemours and Company.
©2003 E.I. du Pont de Nemours and Company. All rights reserved.



Temperature
Ramp rate
Sample weight
Vacuum
The figure below shows the results of the desorption gas analysis. The
main gas was identified as H2O, and the small amount of H2 was observed.

• Although the maximum measurement temperature 250˚C (482˚F) was
higher than the heat resistant temperature of CP-9800, 230˚C (446˚F), 
no degradation of the resin was observed.

OUTGASSING OF CP-9800 SERIES IN A VACUUM

MEASUREMENTS

1) Outgassing measurements by NASDA (The National Space Development Agency of Japan).
2) Temperature programmed desorption gas analysis.

RESULTS

1) Outgassing measurements by NASDA:
This test is normally conducted to check the materials used for the satellites parts, especially when the
outgassing is critical for the system.

2) Temperature programmed desorption gas analysis CP-9800 series:
Heat the sample from room temperature up to 250˚C (482˚F), and analyze the desorption gas by mass
spectrometer.

TEST CONDITION – ASTM E595-93

RESULTS

REMARKS

Vacuum
Temperature
Collector plate
Sample weight
TML (Total Mass Loss) 
CVCM (Collected Volatile
Condensable Material)
• Both values cleared the recommendation of NASA (TML<1%,

CVCM<0.1%) for the use of satellite parts.

7.0 x 10-3 Pa
125˚C
25˚C
0.25g

0.329%
0.002%

TEST CONDITION  – TDS-M202P
(ULVAC)

RESULTS

REMARKS

Room temp-250˚C
10˚C/min.

1.0 g
10-5 Pa

CP-9800 Flexural modulus
Heat-resistance temperature

44 x 10 6 psi
446˚F

SAMPLE PROPERTIES
300 GPa

230˚C

SI UNITS ENGLISH UNITS

10-3 psi
257˚F
77˚F

5.5 x 10-4 lbs.
0.329%
0.002%

SAMPLE PROPERTIES SI UNITS ENGLISH UNITS

SAMPLE PROPERTIES
Room temp-482˚F

10˚F
0.0022 lbs.

1.45 x 10-8 psi

SI UNITS ENGLISH UNITS
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UNITED STATES
DuPont Engineering Polymers
Pencader Site
Newark, DE 19714-6100
Tel: 800-222-VESP
Fax: (302) 733-8137

EUROPE
DuPont de Nemours 
(Belgium) BVBA-SPRL
Engineered Parts Center
A. Spinoystraat 6
B-2800 Mechelen
Belgium
Tel: ++32 15 441527
Fax: ++32 15 441408

ASIA-PACIFIC
Japan DuPont K.K.

Arco Tower
8-1, Shimomeguro 1-chome
Meguro-ku, Tokyo 153-0064
Tel: 03-5434-6989
Fax: 03-5434-6982

Korea DuPont Korea Limited
4/5 Floor, Asia Tower, #726
Yeoksam-dong, Kangnam-ku
Seoul 135-082
Tel: 02-222-5200
Fax: 02-222-5470

Taiwan/ DuPont Taiwan Limited
China 13th Floor, Hung Kuo Building

167, Tun Hwa North Road
Taipei, Taiwan 105
Tel: 02-719-1999
Fax: 02-712-0460

For more information about DuPont™ Vespel®:

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. This information may be subject to revision as new knowledge and experience become 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.”

VCP9800-053003

CASE 1 CASE 2

MODELING

DATA INPUT

SIMULATION

FINGER WEIGHT kg (lbs.)

DEFLECTION mm (in.)
SELF WEIGHT

LOADING BY 12 IN. WAFER
TOTAL

0.28 (0.617)
0.24 (0.0094)
0.22 (0.00866)
0.46 (0.01811)

0.24 (0.53)
0.19 (0.00748)
0.47 (0.0185)
0.66 (0.026)

WAFER HANDLING

CASE 1 CASE 2

MODELING

DATA INPUT

SIMULATION

HAND WEIGHT kg (lbs.)

DEFLECTION mm (in.)
SELF WEIGHT

LOADING BY PLATE GLASS
TOTAL

1.2 (2.65)
0.62 (0.0244)
1.22 (0.048)
1.84 (0.0724)

2.9 (6.39)
0.48 (0.0189)
0.80 (0.0315)
1.28 (0.050)

LCD HANDLING
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UNITED STATES
DuPont Engineering Polymers
Pencader Site
Newark, DE 19714-6100
Tel: 800-222-VESP
Fax: (302) 733-8137

EUROPE
DuPont de Nemours 
(Belgium) BVBA-SPRL
Engineered Parts Center
A. Spinoystraat 6
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Tel: ++32 15 441527
Fax: ++32 15 441408

ASIA-PACIFIC
Japan DuPont K.K.

Arco Tower
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Tel: 03-5434-6989
Fax: 03-5434-6982

Korea DuPont Korea Limited
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Tel: 02-222-5200
Fax: 02-222-5470
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For more information about DuPont™ Vespel®:
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VESPEL�— THE ADVANTAGE OF 
DUPONT FORWARD ENGINEERING

DuPont aims to extend the life and efficiency of chemical and

thermal processes by increasing their ability to withstand severe

operating environments. That’s why we’re committed to a systems

approach in advanced composite technology. 

Vespel® CR parts are used in a wide range of chemical processing,

fluid power engineering and thermal management equipment

applications. They are ideally suited for valve seats and seals,

bearings and gaskets, plus pump and compressor components.

Plus, CR parts offer longer part life, reduced operating costs and

increased reliability.

WHAT IS VESPEL� CR? 

Chemical- and creep-resistant parts, created through DuPont

composites technology. Vespel® CR parts are based on a high-

performance Teflon® matrix, reinforced with high-aspect-ratio

(length/diameter) fibers. Even under adverse conditions, these

parts provide outstanding compressive creep resistance, high

toughness, dimensional stability at high temperatures and

pressures, and excellent chemical resistance. Vespel® CR can

improve the performance of your designs, with properties like

excellent chemical resistance, virtually no compressive creep,

dimensional stability across a wide temperature range, a high

degree of toughness, and superior wear characteristics.
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VESPEL� CR’S BEST FEATURE — CHEMICAL RESISTANCE
When parts are made from Vespel® CR, good chemical resistance is one 
of their best performance properties. It’s fairly typical of high-performance
fluorinated polymers. But end-use behavior in specific conditions must also
be taken into consideration. Variables like temperature, aeration, flow 
velocity, exposure duration, fluid stability and degree of contact help to
determine a part’s suitability in a particular situation. 

In the Use Performance chart (upper right), results are listed for DuPont tests
done in various chemicals and under various conditions. 

Our Chemical Resistance chart (lower right) demonstrates CR’s 
dimensional stability and strength in a separate set of tests performed using
a wider range of compounds and different conditions. 

Component tests are ongoing, both for additional environments and end-use
conditions, so look for updates periodically.
.
CHEMICAL- AND CREEP- RESISTANT PARTS FOR 
IMPROVED PERFORMANCE IN SEVERE ENVIRONMENTS
Valve Components: Valve seats and packing backup made from Vespel® CR 
benefit from extra creep resistance and low frictional characteristics, 
especially at elevated temperatures.

Compressor Parts: Piston and rider rings benefit from the excellent wear
and thermal properties of Vespel® CR’s composite structure.

Pump Components: Pump bearings, bushings and transmission components
take advantage of the material’s dimensional stability, high PV rating and 
exceptional mechanical properties.

Compressor Parts: Valve plates made from Vespel® CR will benefit from the
material’s impact resistance and toughness.
FREON® Fluorocarbon Products
Hydrogen Fluoride (HF)
Hydrogen Chloride (HC)
Liquid Bromine

180
160
185
25

356
320
365
77

325
320
300
200

USE PERFORMANCE 
TEMPERATURE
(̊ C) (̊ F)CHEMICAL EXPOSURE

24
16
12
3 

PRESSURE
TEST PERIOD

(MONTHS)

ACIDS

Sulfuric Acid, 96%

Phosphoric Acid, 85%
Acetic Acid, Glacial

SOLVENTS

Xylene
Mineral Oil
Aniline
Tetrahydrofuran
Methyl Ethyl Ketone
Methylene Chloride
Dimethyl Sulfoxide

OTHERS

Aqueous Ferric Chloride, 25%
Aqueous Zinc Chloride, 25%
Steam
Iodine

100
200
100
106

140
100
100
65
79
40

100

100
100
260
150

30
7

30
30

30
30
30
30
30
30
30

30
30
7

35

0.3
3.9

<0.1
0.6

0.9
<0.1

0.1
0.8
0.6
0.9

<0.1

<0.1
<0.1

0.4
–

6
36
0
0

3
0
0
0
7
3
0

0
1
–
0

CHEMICALS
TEMPERATURE

(̊ C)
TIME

(DAYS)
SWELLING 

(PERCENT WEIGHT GAIN)

COMPRESSIVE
STRENGTH LOSS

(%)

IMMERSION CONDITIONS

CHEMICAL RESISTANCE
(APPLIES TO CR-6100)
This information is offered without charge as part of the DuPont Company’s service to its customers, but DuPont cannot guarantee that favorable results will be obtained from the use of such data. It is
intended for use by persons having technical skill, at their discretion and risk.

All of the property data discussed in this brochure are based upon laboratory tests and/or performance of Vespel® parts in specific applications. The maximum use temperature, PV limit and other
performance parameters of virtually all engineering materials will vary somewhat from application to application, and between laboratory data and actual applications, depending upon a number of 
factors intrinsic to each application. Therefore, the only way to determine how Vespel® parts will perform in your application is to test them in your application. 

DuPont warrants only that the material itself does not infringe the claims of any United States patent; but no license is implied nor is any further patent warranty made.

CAUTION: Do not use DuPont materials in medical applications involving permanent implantation in the human body or permanent contact with internal body fluids or tissues.

Do not use DuPont materials in medical applications involving brief or temporary implantation in the human body or contact with internal body fluids or
tissues, unless the material has been provided directly from DuPont under a contract which expressly acknowledges the contemplated use.

DuPont makes no representation, promise, express warranty or implied warranty concerning the suitability of these materials for use in implantation in the
human body or in contact with internal body fluids or tissues.

UNITED STATES
DuPont Engineering Polymers
Pencader Site
Newark, DE 19714-6100
Tel: 800-222-VESP
Fax: (302) 733-8137

EUROPE
DuPont de Nemours 
(Belgium) BVBA-SPRL
Engineered Parts Center
A. Spinoystraat 6
B-2800 Mechelen
Belgium
Tel: ++32 15 441527
Fax: ++32 15 441408

ASIA-PACIFIC
Japan DuPont K.K.

Arco Tower
8-1, Shimomeguro 1-chome
Meguro-ku, Tokyo 153-0064
Tel: 03-5434-6989
Fax: 03-5434-6982

Korea DuPont Korea Limited
4/5 Floor, Asia Tower, #726
Yeoksam-dong, Kangnam-ku
Seoul 135-082
Tel: 02-222-5200
Fax: 02-222-5470

Taiwan/ DuPont Taiwan Limited
China 13th Floor, Hung Kuo Building

167, Tun Hwa North Road
Taipei, Taiwan 105
Tel: 02-719-1999
Fax: 02-712-0460

For more information about DuPont™ Vespel®:

VCR-053003
The DuPont Oval Logo®, DuPont™, The miracles of science™, Teflon®, Vespel®, and FREON® are
trademarks or registered trademarks of E.I. du Pont de Nemours and Company.
©2003 E.I. du Pont de Nemours and Company. All rights reserved.



STANDS UP TO YOUR TOUGHEST ACID TEST. 
NOT TO MENTION BASES, SOLVENTS AND OTHER CHEMICALS.
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CR- 6100   A Teflon® PFA body, reinforced with high-tensile-strength carbon fiber — CR-6100 offers 
excellent chemical resistance while exhibiting superior resistance to creep — even up to 550˚F! It also 
provides excellent wear resistance and easy machinability for tight-tolerance applications. Add in a 
CTE lower than steel in the x-y plane (due to planar carbon-fiber reinforcement), and you have an ideal 
material for a variety of applications.

CR- 6200   Has the same resistance to creep and chemicals as CR-6100, but with a more random 
orientation of its fiber. Consequently, CR-6200 doesn’t exhibit the degree of x-y property orientation 
provided by CR-6100, but offers a balance of properties in the z and x-y directions instead.

CR- 6300  &  CR- 6500  In some situations, the electrical conductivity of carbon fiber is a downright 
nuisance. That’s why the forward-thinking engineers at DuPont are developing CR-6300 and CR-6500—the
glass- and quartz-fiber-reinforced versions of CR-6100. Coming soon.
The DuPont Oval Logo®, DuPont™, The miracles of science™, Teflon® and Vespel® are
trademarks or registered trademarks of E.I. du Pont de Nemours and Company.
©2003 E.I. du Pont de Nemours and Company. All rights reserved.
Be prepared for the worst.

We’re talking about some

of the harshest chemicals

in the industry today.

Luckily, being prepared

simply means thinking

Vespel ® CR when

you’re designing 

for a tough chemical 

environment. Plus, CR can

provide ultra-high purity

for semiconductor 

applications, high-creep

resistance for seals, even

easy machinability for

tight-tolerance parts 

like ball-valve seats. 

And of course, aside from 

chemical resistance, CR

falls in line with the other

Vespel ® parts and shapes

families —with its high

resistance to convention-

al wear and corrosion. 

So, what could CR do 

for your design process?
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CHEMICALLY RESISTANT
SHAPES FOR HOSTILE

ENVIRONMENTS

Vespel® CR-6100 is a 
carbon fiber-filled thermoplastic

fluoropolymer designed for 
use in hostile chemical 

environments. Due to its 
low creep and high thermal 
resistance, Vespel® CR-6100

often excels where other 
chemically resistant plastics

fail. This makes Vespel®  

CR-6100 particularly well suited
for seals, wear rings and 
other components used 

in a variety of devices and 
operating conditions.

Like most of the grades within
the Vespel® parts and shapes
product line, Vespel® CR-6100
is available in a wide variety 

of tube, rod, plaque and sheet
sizes to satisfy your immediate

needs. CR-6100 is also 
available as machined parts 
for more long-term usage.
16,820 psi
2.3 %
14,210 psi
928,000 psi
1.6 ft. lb/in.
8.6 ft. lb/in.

ULTIMATE TENSILE STRENGTH (x-y plane)

TENSILE MODULUS (x-y plane)

ULTIMATE FLEXURAL STRENGTH (x- y plane)

FLEXURAL MODULUS (x-y plane)

ULTIMATE COMPRESSIVE STRENGTH (x-y plane)

COMPRESSIVE MODULUS (x-y plane)

ULTIMATE COMPRESSIVE STRENGTH (z-direction)

COMPRESSIVE MODULUS (z-direction)

ASTM D-3039

ASTM D-3039 

ASTM D-790

ASTM D-790

ASTM D-695

ASTM D-695

ASTM D-695

ASTM D-695

221 MPa

18,000 MPa

152 MPa

10,800 MPa

80 MPa

2,600 MPa

302 MPa

2,200 MPa

32 ksi

2,600 ksi

22 ksi

1,600 ksi

11.7 ksi

383 ksi

43.8 ksi

318 ksi

ENGLISH UNITSTEST METHOD SI UNITS

SOFTENING POINT

THERMAL EXPANSION COEFFICIENT (x-y plane)
(RT – 500̊ F/RT – 260̊ C)

THERMAL EXPANSION COEFFICIENT (z-direction)
(RT – 300̊ F/RT– 149̊ C)

THERMAL EXPANSION COEFFICIENT (z-direction)
(300 – 400̊ F/149 – 204̊ C)

THERMAL EXPANSION COEFFICIENT (z-direction)
(400 – 500̊ F/204 – 260̊ C)

Thermal Mechanical
Analysis

ASTM D-696

ASTM D-696

ASTM D-696

ASTM D-696

287˚C

3.3x10-6 m/m/˚C

326x10-6 m/m/˚C

453x10-6 m/m/˚C

923x10-6 m/m/˚C

ENGLISH UNITSTEST METHOD SI UNITS

550˚F

1.8x10-6 in./in./˚F

180x10-6 in./in./˚F

250x10-6 in./in./˚F

510x10-6 in./in./˚F

THERMAL

SPECIFIC GRAVITY

HARDNESS

WATER ABSORPTION
(24 hrs. at 23̊ C)

OTHER PROPERTIES
ASTM D-792

ASTM D-2240

ASTM D-5229

TEST METHOD

2.05 gr/cm3

75-80 Shore D

<1%

SI UNITS ENGLISH UNITS

0.074 lbs./cu. in.

75-80 Shore D

<1%

Plaque, Sheet Billet, Rod Ring, Valve Seat

x
Yz x

Yz

x
Yz

Note: All fiber reinforcement is randomly oriented in the X-Y plane.

NOMENCLATURE

MECHANICAL
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Compressive Strain  (%)
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  (
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COMPRESSIVE STRESS-STRAIN BEHAVIOR OF CR-6100

240 Ksi  (165 MPa)

180 Ksi  (124 MPa)

280 Ksi  (240 MPa)

300̊ F (150̊ C)

400̊ F (205̊ C)

500̊ F (260̊ C)

200̊ F (93̊ C)

75̊ F (24̊ C)

330 Ksi  (227 MPa)

Modulus =

50

40

30

20

10

0

344

275

206

137

69

M
Pa

*Stick-slip, vibration.
Unlubricated tri-pin-on AISI carbon steel disc finished to 16 microinches (0.4 micrometers) (AA): 400 psi (8.9 MPa)

27.1

47.1

70.7

37.3

85.2

93.2

699.0

LIMITING PV WEAR RATE (E- 6) DYNAMIC COEFFICIENT  OF FRICTION “fd”

COMPARATIVE WEAR DATA

0.20

0.18

0.52

0.33

0.29

0.26

0.42

MATERIAL
25 ft./min.

0.29

0.24

0.18

0.21

–

–

–

VESPEL� CR-6100

CARBON FIBER/PFA

PEEK-LUBRICATED

PAI-LUBRICATED, 
WEAR-RESISTANT

CARBON FIBER/PEEK

GLASS FIBER/PEEK

PEEK (UNFILLED)

50 ft./min.

68.8

119.6

179.6

94.7

216.4

236.7

1,775.5

in./hr. cm/hr.

74.4

102.8

149.2*

1,435.2*

–

–

–

189.0

261.1

379.0

3,645.4

–

–

–

in./hr. cm/hr.

25 ft./min.
(0.13 m/sec.)

50 ft./min.
(0.25 m/sec.)

>155,000

>92,000

40,000

64,000

–

–

–

ENGLISH
(ft./min.- psi)

SI UNITS
(MPa - m/sec.)

>5.4

>3.2

1.4

2.2

–

–

–

COMPRESSIVE CREEP PROPERTIES

0 . 0 1     0 .1        1        1 0         1 0 0       1,0 0 0

Time (Hours)

Co
m

pr
es

siv
e S

tra
in 

(%
)

40

35

30

25

20

15

10

5

0

CR-6100
500̊ F & 2000 psi

260̊ C & 13.8 MPa

25% Carbon-filled PTFE
500̊ F & 1000 psi
260̊ C & 6.9 MPa

*WEAR FACTOR COMPARISON

0       10 0 (40) 2 0 0 (95) 3 0 0 (150) 4 0 0 (205) 5 0 0 (260)

Testing Temperature [ F̊ (̊ C) ]

K 
[1

0-10
in.

3
m

in.
/(

ft
. lb

./
 hr

.)]

400

350

300

250

200

150

100

50

0

5.88

5.14

4.41

3.67

2.94

2.20

1.46

.73

K 
[1

0-10
m

m
3
m

in.
/N

m
 hr

.)]

*WEAR FACTOR x PV (psi -ft./min.) / (Pa-m/sec.) = Wear Rate

CR-6100
Arlon� 1260 (Carbon-reinforced PEEK)
25% Carbon-filled PTFE

Dy
na

m
ic 

Co
ef

fic
ien

t o
f F

ric
tio

n

Testing Temperature [ F̊ (̊ C) ]
0         10 0 (38)             2 0 0 (93)            3 0 0 (149)          4 0 0 (204)       5 0 0 (260)

0.5

0.4

0.3

0.2

0.1

0

CR-6100
Arlon� 1260 (Carbon-reinforced PEEK)
25% Carbon-filled PTFE

COEFFICIENT OF FRICTION COMPARISON

CONDITIONS
No Lubrication
PV = 100 psi • 100 fpm
PV = .68 MPa – 30 m/s

CONDITIONS
*No Lubrication
*PV = 100 psi • 100 fpm

PV = .68 MPa – 30 m/s

410 Ksi  (282 MPa)
The DuPont Oval Logo®, DuPont™, The miracles of science™, Teflon® and Vespel® are
trademarks or registered trademarks of E.I. du Pont de Nemours and Company.
©2003 E.I. du Pont de Nemours and Company. All rights reserved.
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RANDOMLY ORIENTED
FIBERS FOR CHEMICALLY

RESISTANT SHAPES

Vespel® CR-6200 is a carbon
fiber-filled thermoplastic 

fluoropolymer designed for 
use in hostile chemical 

environments.  Due to its low
creep and high thermal 

resistance, Vespel®

CR-6200 often excels where
other chemically resistant
plastics fail.  This makes

Vespel® CR-6200 particularly
well suited for seals, wear

rings and other components
used in a variety of devices
and operating conditions.

The fiber reinforcement 
contained in CR-6200 has less

x-y plane orientation than
the fibers of CR-6100.
Consequently, CR-6200

mechanical strengths are 
generally lower than x-y

strengths of CR-6100, and the
CR-6200 x-y and z-direction

strengths are more comparable
to each other and are

superior to the z-direction
properties of CR-6100.
16,820 psi
2.3 %
14,210 psi
928,000 psi
1.6 ft. lb/in.
8.6 ft. lb/in.

ULTIMATE TENSILE STRENGTH (x-y plane)

TENSILE MODULUS (x-y plane)

ULTIMATE FLEXURAL STRENGTH (x- y plane)

FLEXURAL MODULUS (x-y plane)

ULTIMATE COMPRESSIVE STRENGTH (x-y plane)

COMPRESSIVE MODULUS (x-y plane)

ULTIMATE COMPRESSIVE STRENGTH (z-direction)

COMPRESSIVE MODULUS (z-direction)

ASTM D-3039

ASTM D-3039 

ASTM D-790

ASTM D-790

ASTM D-695

ASTM D-695

ASTM D-695

ASTM D-695

110 MPa

10,000 MPa

121 MPa

9,000 MPa

81 MPa

3,700 MPa

119 MPa

1,700 MPa

16 ksi

1,500 ksi

17.5 ksi

1,300 ksi

11.8 ksi

536 ksi

17.3 ksi

244 ksi

ENGLISH UNITSTEST METHOD SI UNITS

SOFTENING POINT

THERMAL EXPANSION COEFFICIENT (x-y plane)
(RT –500̊ F/RT –260̊ C)

THERMAL EXPANSION COEFFICIENT (z-direction)
(RT –300̊ F/RT–149̊ C)

THERMAL EXPANSION COEFFICIENT (z-direction)
(300 – 400̊ F/149 –204̊ C)

THERMAL EXPANSION COEFFICIENT (z-direction)
(400 –500̊ F/204 –260̊ C)

Thermal Mechanical
Analysis

ASTM D-696

ASTM D-696

ASTM D-696

ASTM D-696

287˚C

80x10-6 m/m/˚C

112x10-6 m/m/˚C

194x10-6 m/m/˚C

437x10-6 m/m/˚C

ENGLISH UNITSTEST METHOD SI UNITS

550˚F

44x10-6 in./in./˚F

62x10-6 in./in./˚F

108x10-6 in./in./˚F

243x10-6 in./in./˚F

THERMAL

SPECIFIC GRAVITY

HARDNESS

WATER ABSORPTION
(24 hrs. at 23̊ C)

OTHER PROPERTIES
ASTM D-792

ASTM D-2240

ASTM D-5229

TEST METHOD

2.05 gr/cm3

–

–

SI UNITS ENGLISH UNITS

0.074 lbs./cu. in.

–

–

MECHANICAL

Plaque, Sheet Billet, Rod Ring, Valve Seat

x
Yz x

Yz

x
Yz

NOMENCLATURE
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UNITED STATES
DuPont Engineering Polymers
Pencader Site
Newark, DE 19714-6100
Tel: 800-222-VESP
Fax: (302) 733-8137

EUROPE
DuPont de Nemours 
(Belgium) BVBA-SPRL
Engineered Parts Center
A. Spinoystraat 6
B-2800 Mechelen
Belgium
Tel: ++32 15 441527
Fax: ++32 15 441408

ASIA-PACIFIC
Japan DuPont K.K.

Arco Tower
8-1, Shimomeguro 1-chome
Meguro-ku, Tokyo 153-0064
Tel: 03-5434-6989
Fax: 03-5434-6982

Korea DuPont Korea Limited
4/5 Floor, Asia Tower, #726
Yeoksam-dong, Kangnam-ku
Seoul 135-082
Tel: 02-222-5200
Fax: 02-222-5470

Taiwan/ DuPont Taiwan Limited
China 13th Floor, Hung Kuo Building

167, Tun Hwa North Road
Taipei, Taiwan 105
Tel: 02-719-1999
Fax: 02-712-0460

For more information about DuPont™ Vespel®:
VGICR-053003
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INTRODUCTION

Vespel® TP is a ThermoPlastic family of materials

developed by DuPont to further serve the diverse

needs of our customers and markets. DuPont 

has been perfecting high-temperature, high-

performance engineering polymers since 1967.

And Vespel®TP is built on that experience, taking

part-geometry possibilities further, without 

complicated new processing techniques. This

line of high-temperature and high-performance

thermoplastic materials allows parts to be

formed using typical melt-processing techniques

such as injection-molding, extrusion and 

thermoforming. Vespel® TP parts are produced to

customer specifications by a global network of

DuPont-qualified manufacturing partners. Each

facility is ISO/QS9000 certified, giving our 

customers assurance of part quality. And in its

never-ending quest for continuous improvement,

DuPont is exploring development of additional

grades to address future needs.
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BENEFITS
The Vespel® TP family is comprised of two material types. The 8000
Series offers high heat and wear resistance, plus high strength. The
1000, 2000 and 7000 Series, being semicrystalline in nature, offer high
chemical resistance in addition to good heat and wear resistance.

Geometric Flexibility: These grades can be injection-molded, provid-
ing engineers with unprecedented freedom to creatively solve
design problems. Also, by molding net shape or near net shape parts, 
expensive and time-consuming secondary operations are eliminated.

Part Consolidation: Given the geometric flexibility that comes with
these products, multiple components can be incorporated into a single
design, reducing tooling, inventory and part handling costs. When
metal or ceramic mating components are involved, insert-molding
Vespel®TP is always an option — adding more design flexibility and
overall part functionality.

Weight Reduction: The high heat and wear performance of Vespel®TP
makes these materials ideal candidates for replacing metal 
components. In most cases, parts can be redesigned to allow 
material to be removed from the bulk of the part while retaining 
functional requirements. Combine less material with the lower 
specific gravity of Vespel® TP (versus metal), and you get a low-
weight, high-performance part.
This information is offered without charge as part of the DuPont Company’s service to its customers, but DuPo
intended for use by persons having technical skill, at their discretion and risk.

All of the property data discussed in this brochure are based upon laboratory tests and/or performance of 
performance parameters of virtually all engineering materials will vary somewhat from application to applic
factors intrinsic to each application. Therefore, the only way to determine how Vespel® parts will perform in y

DuPont warrants only that the material itself does not infringe the claims of any United States patent; but no 

CAUTION: Do not use DuPont materials in medical applications involving permanent implantation in the hum

Do not use DuPont materials in medical applications involving brief or temporary implantation in the human 
directly from DuPont under a contract which expressly acknowledges the contemplated use.

DuPont makes no representation, promise, express warranty or implied warranty concerning the suitability of
fluids or tissues.

UNITED STATES
DuPont Engineering Polymers
Pencader Site
Newark, DE 19714-6100
Tel: 800-222-VESP
Fax: (302) 733-8137

EUROPE
DuPont de Nemours 
(Belgium) BVBA-SPRL
Engineered Parts Center
A. Spinoystraat 6
B-2800 Mechelen
Belgium
Tel: ++32 15 441527
Fax: ++32 15 441408

ASIA-PACIFIC
Japan DuPont K.K.

Arco Tower
8-1, Shimomeguro 1-chome
Meguro-ku, Tokyo 153-0064
Tel: 03-5434-6989
Fax: 03-5434-6982

Korea DuPont Korea Limited
4/5 Floor, Asia Tower, #726
Yeoksam-dong, Kangnam-ku
Seoul 135-082
Tel: 02-222-5200
Fax: 02-222-5470

For more information about DuPont™ Vespel®:
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ENGINEERING SUPPORT
Vespel® TP parts come with extensive engineering support. DuPont
provides technical assistance to ensure our customers’ ideas proceed
from concept to commercialization. DuPont’s material selection and
design assistance assure both part functionality and manufacturability
at the onset of a new project. During initial evaluations for prototype
parts, tool design and procurement are also provided. Then, when a
part proceeds to commercialization, DuPont follows up with production
tooling. As with all Vespel® products, DuPont performs Advanced
Quality Planning and application test support where required —
applying its 30+ years of experience with high-performance parts to
ensure your success.
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Fill Pressure Analysis
VTP-053003

nt cannot guarantee that favorable results will be obtained from the use of such data. It is

Vespel® parts in specific applications. The maximum-use temperature, PV limit and other
ation, and between laboratory data and actual applications, depending upon a number of 
our application is to test them in your application. 

license is implied nor is any further patent warranty made.

an body or permanent contact with internal body fluids or tissues.

body or contact with internal body fluids or tissues, unless the material has been provided

 these materials for use in implantation in the human body or in contact with internal body

Taiwan/ DuPont Taiwan Limited
China 13th Floor, Hung Kuo Building

167, Tun Hwa North Road
Taipei, Taiwan 105
Tel: 02-719-1999
Fax: 02-712-0460



Introducing the 

newest member of 

the Vespel ® family—TP. 

This innovative 

thermoplastic material

lets you improve 

functionality in ways you

never thought possible. 

In fact, just like the S line,

TP parts have superior

wear, chemical and 

temperature resistance;

you can even use them 

to replace metal and 

ceramic parts. And also

like the S line, various TP

products have been 

created to fit a variety 

of design specs.

STRENGTH OFTEN LIES IN GEOMETRIC FLEXIBILITY.
THAT’S WHY WE CREATED TP.

V E S P E L�

TP
L I N E

TP Product Sheet  5/27/03  4:28 PM  Page 1
TP- 1012BK  Gears that are quiet and strong. Bushings that can be UL-V0 rated for flame resistance. 
TP-1012BK gives you high-modulus parts with superior wear resistance in dry environments. Plus, they’re an
excellent value.

TP- 2346  Not many materials can hold up under heat, solvents and chemicals…especially in nonlubricated
environments. But TP-2346 can, and on top of everything else, it has great wear resistance! That toughness
makes it perfect for use in transmission shift pads, ATV thrust washers, clutch buttons and more.

TP- 2875   Outstanding fuel and solvent resistance and a low coefficient of friction—TP-2875 is ideal for
gasoline and diesel fuel-pump parts, thrust washers and other applications in lubricated environments.

TP- 7022   These are high-temperature, thermoplastic parts, customized for dry, unlubricated applications.
The material also has a low coefficient for friction, making TP-7022 perfect for thrust washers and other
dry wear applications.

TP- 8005  Translucent polyimide parts designed specifically for semiconductor and high-purity 
applications. Plasma etch chamber components made with Vespel® TP-8005 have excellent erosion 
resistance. Parts are either thermoformed or injection molded for excellent geometric versatility. 

TP- 805 4 Need thermoplastic parts that can survive aggressive high-temperature environments? The 
unfilled, general purpose grade, TP-8054, offers a one-of-a-kind balance of mechanical and thermal 
properties—the result is superior performance, ideal for high-temperature applications.

TP- 8130   A three-in-one combination of superior performance— mechanical, thermal and tribological. 
TP-8130 offers creep and radiation resistance, low outgassing and dimensional stability.  These tough 
thermoplastic parts are ideal for most high-load applications.

TP- 8161   The unique balance of mechanical and thermal properties in this unfilled general-purpose
grade, shows in its superior performance. TP-8161 is perfect for high-temperature environments. 

TP- 816 9  If high-temperature resistant, unfilled thermoplastic polyimide is what you are looking for,
TP-8169 is the right grade for you. Delivering superior performance in high-temperature situations, these
parts display ideal thermal and mechanical properties.

TP- 8212 A glass-filled, thermoplastic polyimide —TP-8212 is ideal for high-temperature applications.
Superior electrical insulation performance, a low coefficient of thermal expansion, and high chemical and
radiation resistance are among its many outstanding features.
The DuPont Oval Logo®, DuPont™, The miracles of science™, and Vespel® are
trademarks or registered trademarks of E.I. du Pont de Nemours and Company.
©2003 E.I. du Pont de Nemours and Company. All rights reserved.
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TP- 8311  Looking for temperature-resistant parts with excellent mechanical properties? Whether you’re
working on lubricated or nonlubricated applications, TP-8311 is the answer. It can be used in shift lever 
bushings and thrust washers, plus gasoline or diesel fuel-pump applications.

TP- 839 5   When you need thermoplastic parts that can withstand a beating, TP-8395 works best. The
unique composite of PTFE and graphite provides excellent performance in high-wear and high-temperature
environments.  

TP- 8474   When  you need a thermoplastic polyimide for high-load applications, TP-8474 is ideal. This 
carbon fiber filled grade exhibits excellent strength and resistance, with a balance of mechanical, thermal
and tribological properties.

TP- 85 41   When you need compressor valve poppets and vanes that can really take a beating, think of 
TP-8541. It has excellent mechanical properties (especially impact resistance), plus excellent chemical 
resistance and a high heat-deflection temperature.

TP- 8549   TP-8549’s excellent physical properties make it a great product for applications such as blower
motor bushings on business machines, scanner mirror bushings and more.

TP- 8556   Seal rings require excellent compliance, wear and mechanical properties.  TP-8556 does it all,
and is especially easy to assemble in difficult manufacturing situations.

TP- 8792  Carbon fiber and PTFE filled thermoplastic parts are perfect for high-temperature situations.  
TP-8792 demonstrates superior strength and toughness, with low outgassing, dimensional stability and 
a low coefficient of thermal expansion.

TP- 8929  A good balance of mechanical and thermal performance, the TP-8929 works well in high- 
temperature environments. This grade also demonstrates low outgassing, creep resistance and low friction.
UNITED STATES
DuPont Engineering Polymers
Pencader Site
Newark, DE 19714-6100
Tel: 800-222-VESP
Fax: (302) 733-8137

EUROPE
DuPont de Nemours 
(Belgium) BVBA-SPRL
Engineered Parts Center
A. Spinoystraat 6
B-2800 Mechelen
Belgium
Tel: ++32 15 441527
Fax: ++32 15 441408

ASIA-PACIFIC
Japan DuPont K.K.

Arco Tower
8-1, Shimomeguro 1-chome
Meguro-ku, Tokyo 153-0064
Tel: 03-5434-6989
Fax: 03-5434-6982

Korea DuPont Korea Limited
4/5 Floor, Asia Tower, #726
Yeoksam-dong, Kangnam-ku
Seoul 135-082
Tel: 02-222-5200
Fax: 02-222-5470

Taiwan/ DuPont Taiwan Limited
China 13th Floor, Hung Kuo Building

167, Tun Hwa North Road
Taipei, Taiwan 105
Tel: 02-719-1999
Fax: 02-712-0460

For more information about DuPont™ Vespel®:
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VESPEL�

TP
TYPICAL PROPERTIES

1012BK

TP 1012BK  5/30/03  12:16 PM  Page 1
THERMOPLASTIC PARTS FOR
HIGH-TEMPERATURE

APPLICATIONS

Vespel® TP-1012BK is a high-
temperature thermoplastic

material tailor-made for dry,
unlubricated applications. The
combination of high thermal

resistance and low coefficient
of friction makes this material
particularly well suited for dry

wear applications such as
gears needing excellent wear

resistance at high temperature.  

And, as part of the Vespel®

parts and shapes product line, 
injection-molded Vespel®

TP-1012BK parts comply with
the highest quality standards

required in the industry.
TENSILE STRENGTH

ELONGATION AT BREAK

FLEXURAL STRENGTH 

FLEXURAL MODULUS 

NOTCHED IZOD  3.175 mm/1⁄8 in.

HARDNESS, ROCKWELL M

ASTM D-638

ASTM D-638 

ASTM D-790

ASTM D-790

ASTM D-256

ASTM D-785

113 MPa

1.0%

176 MPa

13.0 GPa

27 J/m

78.8

16,400 psi

1.0%

25,600 psi

1,900,000 psi

0.5 ft. lb./in.

78.8

ENGLISH UNITSTEST METHOD SI UNITSMECHANICAL
23˚C/73˚F

23˚C/73˚F

23˚C/73˚F

23˚C/73˚F

23˚C/73˚F
HDT @ 1.8 MPa (264 psi)

CTE (23-150̊ C/73-302̊ F) FLOW DIRECTION

CTE (23-150̊ C/73-302̊ F) TRANSVERSE DIRECTION

UL- 94, 1.8mm (0.070 in.)

ASTM D-648

ASTM E-228

ASTM E-228

—

160˚C

1.02x10-5 cm/cm/˚C

6.97x10-5 cm/cm/˚C

V-O

ENGLISH UNITSTEST METHOD SI UNITS

320˚F

0.56x10-5 in./in./˚F

3.88x10-5 in./in./˚F

V-O

THERMAL
SPECIFIC GRAVITY ASTM D-792 1.65

ENGLISH UNITSTEST METHOD SI UNITS

1.65

OTHER PROPERTIES
1.6mm THK SAMPLE

3.2mm THK SAMPLE

FLEXURAL MODULUS

23 75 80 100 120 150
TEMPERATURE (̊ C)
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a
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M
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TEMPERATURE 80 C̊

TEMPERATURE 120 C̊
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VESPEL�

TP
TYPICAL PROPERTIES

2346

TP 2346  5/30/03  12:16 PM  Page 1
THERMOPLASTIC PARTS FOR
DRY WEAR APPLICATIONS

Vespel® TP-2346 is a
blend of polyimide and

high-temperature thermoplastic
carriers that is tailor-made for
dry, unlubricated applications.

The combination of high 
thermal resistance and low
coefficient of friction makes

this material particularly well
suited for dry wear applications

at PVs up to 1.75 MPa m/s
(50,000 fpm-psi).

And of course, as part of the
Vespel® parts and shapes

product line, injection-molded
Vespel® TP-2346 parts comply

with the highest quality
standards in the industry.
TENSILE STRENGTH

ELONGATION AT BREAK

FLEXURAL STRENGTH

FLEXURAL MODULUS

NOTCHED IZOD  3.175 mm/1⁄8 in.

UNNOTCHED IZOD

ASTM D-638

ASTM D-638 

ASTM D-790

ASTM D-790

ASTM D-256

ASTM D-256

116 MPa

2.3%

98 MPa

6.4 GPa

85 J/m

460 J/m

16,800 psi

2.3%

14,200 psi

928,000 psi

1.6 ft. lb./in.

8.6 ft. lb./in.

ENGLISH UNITSTEST METHOD SI UNITSMECHANICAL

HDT @ 1.8 MPa (264 psi)

CTE (23-150̊ C/73-302̊ F) FLOW DIRECTION

CTE (23-150̊ C/73-302̊ F) TRANSVERSE DIRECTION

ASTM D-648

ASTM E-228

ASTM E-228

265˚C

2.6x10-5 cm/cm/˚C

7.9x10-5 cm/cm/˚C

ENGLISH UNITSTEST METHOD SI UNITS

509˚F

1.4x10-5 in./in./˚F

4.4x10-5 in./in./˚F

THERMAL

SPECIFIC GRAVITY

WATER ABSORPTION
(24 hrs. @ 23̊ C/73 F̊)

OTHER PROPERTIES

WEAR FACTOR

0.85/124
PRESSURE (MPa/psi)

18
16
14
12
10

8
6
4
2
0

Kw
 (x

10
-10

)
(in

.3 
m

in.
/f

t. 
lb.

 hr
.)

COEFFICIENT OF FRICTION
0.25

0.2

0.15

0.1

0.05

0CO
EF

FIC
IEN

T 
OF

 FR
IC

TI
ON

PRESSURE (MPa/psi)

0.85/124

23˚C/73˚F

23˚C/73˚F

23˚C/73˚F

23˚C/73˚F

23˚C/73˚F

23˚C/73˚F

1.55

0.0081%

1.55

0.0081%

ENGLISH UNITSSI UNITS

ASTM D-792

ASTM D-570

TEST METHOD

PV LIMIT (DRY)

COEFFICIENT OF FRICTION

1.75 MPa m/s

0.22-0.26

50,000 psi-fpm

0.22-0.26

ENGLISH UNITSSI UNITSWEAR AND FRICTION
DuPont

DuPont

TEST METHOD

1.28/186 1.7/2481.28/186 1.7/248 
The DuPont Oval Logo®, DuPont™, The miracles of science™, and Vespel® are
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VESPEL�

TP
TYPICAL PROPERTIES

2875

TP 2875  5/30/03  12:15 PM  Page 1
THERMOPLASTIC PARTS FOR
LUBRICATED APPLICATIONS

Vespel® TP-2875 is a blend of
polyimide and high-temperature

thermoplastic carriers,
designed for lubricated wear

applications. Its combination of
mechanical properties, high
thermal resistance and low
wear makes this material 
particularly well suited for

lubricated wear applications at
PVs up to 17.5 MPa m/s

(500,000 fpm-psi).

And as part of the Vespel®

parts and shapes product 
line, injection-molded Vespel®

TP-2875 parts comply with 
the highest quality standards 

in the industry.
15,500 psi

2.8%

13,900 psi

900,000 psi

1.5 ft. lb./in.

37

TENSILE STRENGTH

ELONGATION AT BREAK

FLEXURAL STRENGTH 

FLEXURAL MODULUS

NOTCHED IZOD  3.175 mm/1⁄8 in.

HARDNESS, ROCKWELL M

ASTM D-638

ASTM D-638 

ASTM D-790

ASTM D-790

ASTM D-256

ASTM D-785

107 MPa

2.8%

96 MPa

6.2 GPa

80 J/m

37

ENGLISH UNITSTEST METHOD SI UNITSMECHANICAL

FUEL TEST DATA

HDT @ 1.8 MPa (264 psi)

CTE (23-150̊ C/73-302̊ F) FLOW DIRECTION

CTE (23-150̊ C/73-302̊ F) TRANSVERSE DIRECTION

ASTM D-648

ASTM E-228

ASTM E-228

262˚C

2.5x10-5 cm/cm/˚C

6.2x10-5 cm/cm/˚C

ENGLISH UNITSTEST METHOD SI UNITS

504˚F

1.4x10-5 in./in./˚F

3.4x10-5 in./in./˚F

THERMAL

PV LIMIT (LUBRICATED)

COEFFICIENT OF FRICTION

17.5 MPa m/s

0.09

500,000 psi-fpm

0.09

ENGLISH UNITSSI UNITSWEAR AND FRICTION
DuPont

DuPont

TEST METHOD

EFFECT OF FUEL
0.05

0.03

0.01

-0.01

- 0.03

-0.05
HEIGHT WIDTH LENGTH WEIGHT

DIMENSION

HEIGHT

LENGTH

WIDTH

WEIGHT

CHANGE

0.03%

0.01%

-0.01%

0.00%

FAM B Fuel Immersion (1 week, 65˚C/150˚F). FAM B Fuel Immersion (1 week, 65˚C/150˚F).

23˚C/73˚F

23˚C/73˚F

23˚C/73˚F

23˚C/73˚F

23˚C/73˚F

DIELECTRIC CONSTANT @ 100Hz

DIELECTRIC CONSTANT @ 1Hz

6.62

6.61

6.62

6.61

ENGLISH UNITSSI UNITSELECTRICAL PROPERTIES
ASTM D-150

ASTM D-150

TEST METHOD

SPECIFIC GRAVITY 1.51 1.51

ENGLISH UNITSSI UNITSOTHER PROPERTIES
ASTM D-792

TEST METHOD
The DuPont Oval Logo®, DuPont™, The miracles of science™, and Vespel® are
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VESPEL�

TP
TYPICAL PROPERTIES

7022

TP 7022  5/30/03  12:15 PM  Page 1
THERMOPLASTIC PARTS FOR
DRY WEAR APPLICATIONS

Vespel® TP-7022 is a high-
temperature thermoplastic

material tailor-made for dry,
unlubricated applications. 
The combination of high

thermal resistance and low
coefficient of friction makes

this material particularly well
suited for dry wear applications

such as thrust washers.  

As part of the Vespel® parts
and shapes product line, 
injection-molded Vespel®

TP-7022 parts comply with the
highest quality standards
required in the industry.
TENSILE STRENGTH

ELONGATION AT BREAK

FLEXURAL STRENGTH

FLEXURAL MODULUS 

NOTCHED IZOD  3.175 mm/1⁄8 in.

HARDNESS, ROCKWELL M

ASTM D-638

ASTM D-638 

ASTM D-790

ASTM D-790

ASTM D-256

ASTM D-785

79 MPa

1.9%

105 MPa

7.0 GPa

40 J/m

39

11,500 psi

1.9%

15,300 psi

1,000,000 psi

0.74 ft. lb./in.

39

ENGLISH UNITSTEST METHOD SI UNITSMECHANICAL
23˚C/73˚F

23˚C/73˚F

23˚C/73˚F

23˚C/73˚F

23˚C/73˚F
HDT @ 1.8 MPa (264 psi)

CTE (23-150̊ C/73-302̊ F) FLOW DIRECTION

CTE (23-150̊ C/73-302̊ F) TRANSVERSE DIRECTION

ASTM D-648

ASTM E-228

ASTM E-228

263˚C

0.92x10-5 cm/cm/˚C

6.51x10-5 cm/cm/˚C

ENGLISH UNITSTEST METHOD SI UNITS

505˚F

0.51x10-5 in./in./˚F

3.62x10-5 in./in./˚F

THERMAL
SPECIFIC GRAVITY 1.59

OTHER PROPERTIES
ASTM D-792

ENGLISH UNITSTEST METHOD SI UNITS

1.59
TENSILE STRENGTH
100

80

60

40

20

0

M
Pa

EXPOSURE HOUR
0 312 625 1250 2500 5000 10000

TEMPERATURE 160̊ C

TEMPERATURE 200̊ C

WEAR DATA
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VESPEL�

TP
8005

TYPICAL PROPERTIES

TP 8005  5/30/03  12:14 PM  Page 1
THERMOPLASTIC PARTS FOR
HIGH-PURITY REQUIREMENTS

Vespel® TP-8005 is an unfilled
thermoplastic polyimide 

for use in high-temperature 
environments. The low 

outgassing and excellent 
resistance to etching 

conditions make this grade 
specifically suitable for 
semicon applications.

As with the rest of the Vespel®

parts and shapes product line,
injection-molded Vespel®

TP-8005 parts comply with 
the highest quality standards 

in the industry.
TENSILE STRENGTH

ELONGATION AT BREAK

FLEXURAL STRENGTH 

FLEXURAL MODULUS  

COMPRESSIVE STRENGTH

COMPRESSIVE MODULUS 

NOTCHED IZOD  3.175 mm/1⁄8 in.

HARDNESS, ROCKWELL E

ASTM D-638

ASTM D-638 

ASTM D-790

ASTM D-790

ASTM D-695

ASTM D-695

ASTM D-256

ASTM D-785

92 MPa

90%

135 MPa

2.9 GPa

144 MPa

3.2 GPa

107 J/m

47

13,300 psi

90%

19,600 psi

421,000 psi

21,000 psi

464,000 psi

2 ft. lb./in.

47

ENGLISH UNITSTEST METHOD SI UNITSMECHANICAL

CTE (23-150̊ C/73-302̊ F) FLOW DIRECTION

CTE (23-150̊ C/73-302̊ F) TRANSVERSE DIRECTION

THERMAL CONDUCTIVITY

ASTM E-228

ASTM E-228

ASTM F-433

4.9x10-5 cm/cm/˚C

5.2x10-5 cm/cm/˚C

0.13 W/m K

ENGLISH UNITSTEST METHOD SI UNITS

2.7x10-5 in./in./˚F

2.9x10-5 in./in./˚F

1.73 BTU in./hr. ft.2 ˚F

THERMAL

DIELECTRIC CONSTANT @ 100Hz

DIELECTRIC CONSTANT @ 1Hz

DIELECTRIC CONSTANT @ 10KHz

DIELECTRIC CONSTANT @ 1MHz

3.34

3.31

3.10

3.10

ELECTRICAL PROPERTIES

SPECIFIC GRAVITY

WATER ABSORPTION
(24 hrs. @ 23̊ C/73̊ F)

1.33

0.34%

OTHER PROPERTIES

ASTM D-150

ASTM D-150

ASTM D-150

ASTM D-150

ASTM D-792

ASTM D-570

TENSILE STRENGTH
100

80

60

40

20

0

M
Pa

FLEXURAL MODULUS

0 50     100 150       200       250
TEMPERATURE (̊ C)

GP
a

4

3

2

1

0

TEMPERATURE (̊ C)

0 50     100 150            200      

23˚C/73˚F

23˚C/73˚F

23˚C/73˚F

23˚C/73˚F

23˚C/73˚F

23˚C/73˚F

23˚C/73˚F

ENGLISH UNITSTEST METHOD SI UNITS

3.34

3.31

3.10

3.10

ENGLISH UNITSTEST METHOD SI UNITS

1.33

0.34%
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VESPEL�

TP
TYPICAL PROPERTIES

8054

TP 8054  5/30/03  12:13 PM  Page 1
THERMOPLASTIC PARTS FOR
HIGH-TEMPERATURE

APPLICATIONS

Vespel® TP-8054 is an unfilled
thermoplastic polyimide for use

in high-temperature
environments. This unfilled

general-purpose grade offers a
unique balance of mechanical

and thermal properties for
superior performance in

aggressive environments.  

As part of the Vespel® parts
and shapes product line,
injection-molded Vespel®

TP-8054 parts comply with 
the highest quality standards

required in the industry.
16,820 psi
2.3 %
14,210 psi
928,000 psi
1.6 ft. lb/in.
8.6 ft. lb/in.

TENSILE STRENGTH

TENSILE ELONGATION

FLEXURAL STRENGTH

FLEXURAL MODULUS

COMPRESSIVE STRENGTH

NOTCHED IZOD  3.175 mm/1⁄8 in.

HARDNESS, ROCKWELL E

ASTM D-638

ASTM D-638 

ASTM D-790

ASTM D-790

JIS K-7208

ASTM D-256

ASTM D-785

92 MPa
58 MPa

90%
90%

137 MPa
88 MPa

2.9 GPa
2.5 GPa

120 MPa
76 MPa 

94 J/m

47

13,400 psi
8,400 psi

90%
90%

19,900 psi
12,800 psi

427,000 psi
370,000 psi

17,400 psi
11,100 psi

1.7 ft. lb./in.

47

ENGLISH UNITSTEST METHOD SI UNITSMECHANICAL

HDT @ 1.8MPa (264 psi)

CTE (23-150̊ C/73-302̊ F) FLOW DIRECTION

CTE (23-150̊ C/73-302̊ F) TRANSVERSE DIRECTION

THERMAL CONDUCTIVITY

SPECIFIC HEAT @ 23 C̊/73 F̊

SPECIFIC HEAT @ 100 C̊/212 F̊

SPECIFIC HEAT @ 300 C̊/572 F̊

ASTM D-648

ASTM E-228

ASTM E-228

ASTM C-177

DSC

DSC

DSC

238˚C

4.9x10-5 cm/cm/˚C

5.2x10-5 cm/cm/˚C

0.17 W/m K

0.24 Cal/g ˚C

0.24 Cal/g ˚C

0.34 Cal/g ˚C

ENGLISH UNITSTEST METHOD SI UNITS

460˚F

2.7x10-5 in./in./˚F

2.9x10-5 in./in./˚F

2.32 BTU in./hr. ft.2 ˚F

0.24 BTU/lb. ˚F

0.24 BTU/lb. ˚F

0.34 BTU/lb. ˚F

THERMAL

DIELECTRIC CONSTANT @ 1 KHz

DIELECTRIC CONSTANT @ 1 MHz

DISSIPATION FACTOR @ 1 KHz

DISSIPATION FACTOR @1 MHz

SURFACE RESISTIVITY

VOLUME RESISTIVITY

3.2

3.1

0.0009

0.0034

E17-E18 Ohms

E17-E18 Ohm-cm

3.2

3.1

0.0009

0.0034

E17-E18 Ohms

E17-E18 Ohm-cm

ENGLISH UNITSSI UNITSELECTRICAL

SPECIFIC GRAVITY

WATER ABSORPTION
(24 hrs. @ 23̊ C/73̊ F)

1.33

0.34%

OTHER PROPERTIES

ASTM D-150

ASTM D-150

ASTM D-150

ASTM D-150

ASTM D-257

ASTM D-257

TEST METHOD

ASTM D-792

ASTM D-570

23˚C/73˚F
150˚C/302˚F
23˚C/73˚F

150˚C/302˚F
23˚C/73˚F

150˚C/302˚F
23˚C/73˚F

150˚C/302˚F

23˚C/73˚F
150˚C/302˚F

23˚C/73˚F

ENGLISH UNITSTEST METHOD SI UNITS

1.33

0.34%
The DuPont Oval Logo®, DuPont™, The miracles of science™, and Vespel® are
trademarks or registered trademarks of E.I. du Pont de Nemours and Company.
©2003 E.I. du Pont de Nemours and Company. All rights reserved.



VESPEL�

TP
TYPICAL PROPERTIES

8130

TP 8130  5/30/03  12:13 PM  Page 1
THERMOPLASTIC PARTS FOR
HIGH-LOAD APPLICATIONS

Vespel® TP-8130 is a carbon
fiber filled thermoplastic

polyimide that offers
outstanding mechanical,
thermal, and tribological

performance. This grade also
exhibits excellent strength 

and toughness, dimensional
stability, low outgassing,

radiation resistance, creep
resistance, and low coefficient

of thermal expansion.  

As part of the Vespel® parts
and shapes product line,
injection-molded Vespel®

TP-8130 parts comply with 
the highest quality standards

required in the industry.
16,820 psi
2.3 %
14,210 psi
928,000 psi
1.6 ft. lb/in.
8.6 ft. lb/in.

TENSILE STRENGTH

TENSILE ELONGATION

FLEXURAL STRENGTH

FLEXURAL MODULUS

COMPRESSIVE STRENGTH

NOTCHED IZOD  3.175 mm/1⁄8 in.

ASTM D-638

ASTM D-638 

ASTM D-790

ASTM D-790

JIS K-7208

ASTM D-256

229 MPa
144 MPa

2%
4%

314 MPa
216 MPa

17.2 GPa
15.2 GPa
207 MPa
102 MPa 

110 J/m

33,300 psi
20,500 psi

2%
4%

45,600 psi
31,300 psi

2,500,000 psi
2,200,000 psi

30,000 psi
14,800 psi

2.0 ft. lb./in.

ENGLISH UNITSTEST METHOD SI UNITSMECHANICAL
23˚C/73˚F

150˚C/302˚F
23˚C/73˚F

150˚C/302˚F
23˚C/73˚F

150˚C/302˚F
23˚C/73˚F

150˚C/302˚F
23˚C/73˚F

150˚C/302˚F
23˚C/73˚F
HDT @ 1.8 MPa (264 psi)

CTE (23-150̊ C/73-302̊ F) FLOW DIRECTION

CTE (23-150̊ C/73-302̊ F) TRANSVERSE DIRECTION

ASTM D-648

ASTM E-228

ASTM E-228

248˚C

0.6x10-5 cm/cm/˚C

4.7x10-5 cm/cm/˚C

ENGLISH UNITSTEST METHOD SI UNITS

478˚F

0.3x10-5 in./in./˚F

2.6x10-5 in./in./˚F

THERMAL
SPECIFIC GRAVITY

WATER ABSORPTION
(24 hrs. @ 23̊ C/73̊ F)

1.42

0.23%

OTHER PROPERTIES
ASTM D-792

ASTM D-570

ENGLISH UNITSTEST METHOD SI UNITS

1.42

0.23%
The DuPont Oval Logo®, DuPont™, The miracles of science™, and Vespel® are
trademarks or registered trademarks of E.I. du Pont de Nemours and Company.
©2003 E.I. du Pont de Nemours and Company. All rights reserved.



VESPEL�

TP
8161

TYPICAL PROPERTIES

TP 8161  5/30/03  12:13 PM  Page 1
THERMOPLASTIC PARTS FOR
HIGH-TEMPERATURE

APPLICATIONS

Vespel® TP-8161 is an unfilled
thermoplastic polyimide for use

in high-temperature
environments. This unfilled

general-purpose grade offers a
unique balance of mechanical

and thermal properties for
superior performance in

aggressive environments.

As part of the Vespel® parts
and shapes product line,
injection-molded Vespel®

TP-8161 parts comply with the
highest quality standards
required in the industry.
TENSILE STRENGTH

TENSILE ELONGATION

FLEXURAL STRENGTH 

FLEXURAL MODULUS  

NOTCHED IZOD  3.2 mm/1⁄8 in.

ASTM D-638

ASTM D-638 

ASTM D-790

ASTM D-790

ASTM D-256

80 MPa

3%

154 MPa

4.2 GPa

37 J/m

11,500 psi

3%

22,300 psi

611,000 psi

0.7 ft. lb./in.

ENGLISH UNITSTEST METHOD SI UNITSMECHANICAL

HDT @ 1.8 MPa (264 psi)

CTE (23-150̊ C/73-302̊ F) FLOW DIRECTION

CTE (23-150̊ C/73-302̊ F) TRANSVERSE DIRECTION

THERMAL CONDUCTIVITY

ASTM D-648

ASTM E-228

ASTM E-228

ASTM C-177

295˚C

5.5x10-5 cm/cm/˚C

5.5x10-5 cm/cm/˚C

0.17 W/m K

ENGLISH UNITSTEST METHOD SI UNITS

563˚F

3.0x10-5 in./in./˚F

3.0x10-5 in./in./˚F

2.32 BTU in./hr. ft.2 ˚F

THERMAL

DIELECTRIC CONSTANT @ 1KHz

DIELECTRIC CONSTANT @ 1MHZ

DISSIPATION FACTOR @ 1KHz

DISSIPATION FACTOR @ 1MHZ

SURFACE RESISTIVITY

VOLUME RESISTIVITY

3.2

3.1

0.0009

0.0034

E17-E18 Ohms

E17-E18 Ohms-cm

ELECTRICAL PROPERTIES

SPECIFIC GRAVITY

WATER ABSORPTION
(24 hrs. @ 23̊ C/73̊ F)

MOISTURE ABSORPTION
(24 hrs.)

1.35

0.16%

0.07%

OTHER PROPERTIES

ASTM D-150

ASTM D-150

ASTM D-150

ASTM D-150

ASTM D-257

ASTM D-257

ASTM D-792

ASTM D-570

23˚C/73˚F
60% RH

23˚C/73˚F

23˚C/73˚F

23˚C/73˚F

23˚C/73˚F

23˚C/73˚F

ENGLISH UNITSTEST METHOD SI UNITS

3.2

3.1

0.0009

0.0034

E17-E18 Ohms

E17-E18 Ohms-cm

ENGLISH UNITSTEST METHOD SI UNITS

1.35

0.16%

0.07%

VERTICAL BURN TEST 0.4mm

VERTICAL BURN TEST 2.0mm

OXYGEN INDEX 3.2mm

V-0

5VA

47%

FLAMMABILITY
UL-94

UL-94

ASTM D-2863

ENGLISH UNITSTEST METHOD SI UNITS

V-0

5VA

47%
The DuPont Oval Logo®, DuPont™, The miracles of science™, and Vespel® are
trademarks or registered trademarks of E.I. du Pont de Nemours and Company.
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VESPEL�

TP
8169

TYPICAL PROPERTIES

TP 8169  5/30/03  12:12 PM  Page 1
THERMOPLASTIC PARTS FOR
HIGH-TEMPERATURE

APPLICATIONS

Vespel® TP-8169 is an unfilled
thermoplastic polyimide for use

in high-temperature
environments. This unfilled

general-purpose grade offers a
unique balance of mechanical

and thermal properties for
superior performance in

aggressive environments.

As part of the Vespel® parts
and shapes product line,
injection-molded Vespel®

TP-8169 parts comply with the
highest quality standards
required in the industry.
TENSILE STRENGTH

TENSILE ELONGATION

FLEXURAL STRENGTH 

FLEXURAL MODULUS  

NOTCHED IZOD  3.2 mm/1⁄8 in.

ASTM D-638

ASTM D-638 

ASTM D-790

ASTM D-790

ASTM D-256

91 MPa

31%

135 MPa

3.2 GPa

110 J/m

13,200 psi

31%

19,600 psi

469,000 psi

2.0 ft. lb./in.

ENGLISH UNITSTEST METHOD SI UNITSMECHANICAL

HDT @ 1.8 MPa (264 psi)

CTE (23-150̊ C/73-302̊ F) FLOW DIRECTION

CTE (23-150̊ C/73-302̊ F) TRANSVERSE DIRECTION

THERMAL CONDUCTIVITY

ASTM D-648

ASTM E-228

ASTM E-228

ASTM C-177

252˚C

5.5x10-5 cm/cm/˚C

5.5x10-5 cm/cm/˚C

0.17 W/m K

ENGLISH UNITSTEST METHOD SI UNITS

486˚F

3.0x10-5 in./in./˚F

3.0x10-5 in./in./˚F

2.32 BTU in./hr. ft.2 ˚F

THERMAL

DIELECTRIC CONSTANT @ 1KHz

DIELECTRIC CONSTANT @ 1MHZ

DISSIPATION FACTOR @ 1KHz

DISSIPATION FACTOR @ 1MHZ

SURFACE RESISTIVITY

VOLUME RESISTIVITY

3.2

3.1

0.0009

0.0034

E17-E18 Ohms

E17-E18 Ohms-cm

ELECTRICAL PROPERTIES

SPECIFIC GRAVITY

WATER ABSORPTION
(24 hrs. @ 23̊ C/73̊ F)

MOISTURE ABSORPTION
(24 hrs.)

1.32

0.23%

0.09%

OTHER PROPERTIES

ASTM D-150

ASTM D-150

ASTM D-150

ASTM D-150

ASTM D-257

ASTM D-257

ASTM D-792

ASTM D-570

23˚C/73˚F
60% RH

23˚C/73˚F

23˚C/73˚F

23˚C/73˚F

23˚C/73˚F

23˚C/73˚F

ENGLISH UNITSTEST METHOD SI UNITS

3.2

3.1

0.0009

0.0034

E17-E18 Ohms

E17-E18 Ohms-cm

ENGLISH UNITSTEST METHOD SI UNITS

1.32

0.23%

0.09%

VERTICAL BURN TEST 0.4mm

VERTICAL BURN TEST 2.0mm

OXYGEN INDEX 3.2mm

V-0

5VA

47%

FLAMMABILITY
UL-94

UL-94

ASTM D-2863

ENGLISH UNITSTEST METHOD SI UNITS

V-0

5VA

47%
The DuPont Oval Logo®, DuPont™, The miracles of science™, and Vespel® are
trademarks or registered trademarks of E.I. du Pont de Nemours and Company.
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VESPEL�

TP
TYPICAL PROPERTIES

8212

TP 8212  5/30/03  12:14 PM  Page 1
THERMOPLASTIC PARTS FOR
HIGH-TEMPERATURE

APPLICATIONS

Vespel® TP-8212 is a glass
filled thermoplastic polyimide
for use in high-temperature

environments. This grade offers
a unique balance of mechanical

and thermal properties while
exhibiting outstanding

electrical insulation
performance, a low coefficient

of thermal expansion and
exceptional resistance to
chemicals and radiation.

As part of the Vespel® parts
and shapes product line,
injection-molded Vespel®

TP-8212 parts comply with the 
highest quality standards
required in the industry.
16,820 psi
2.3 %
14,210 psi
928,000 psi
1.6 ft. lb/in.
8.6 ft. lb/in.

TENSILE STRENGTH

TENSILE ELONGATION

FLEXURAL STRENGTH

FLEXURAL MODULUS

COMPRESSIVE STRENGTH

NOTCHED IZOD  3.175 mm/1⁄8 in.

ASTM D-638

ASTM D-638 

ASTM D-790

ASTM D-790

JIS K-7208

ASTM D-256

165 MPa
106 MPa

3%
4%

241 MPa
173 MPa

9.5 GPa
8.0 GPa

188 MPa
88 MPa

120 J/m

23,900 psi
15,400 psi

3%
4%

35,000 psi
25,000 psi

1,400,000 psi
1,200,000 psi

27,300 psi
12,800 psi

2.2 ft. lb./in.

ENGLISH UNITSTEST METHOD SI UNITSMECHANICAL

HDT @ 1.8 MPa (264 psi)

CTE (23-150̊ C/73-302̊ F) FLOW DIRECTION

CTE (23-150̊ C/73-302̊ F) TRANSVERSE DIRECTION

THERMAL CONDUCTIVITY

SPECIFIC HEAT @ 23̊ C/73 F̊

SPECIFIC HEAT @ 100 C̊/212 F̊

SPECIFIC HEAT @ 300 C̊/572 F̊

ASTM D-648

ASTM E-228

ASTM E-228

ASTM C-177

DSC

DSC

DSC

245˚C

1.7x10-5 cm/cm/˚C

5.3x10-5 cm/cm/˚C

0.34 W/m K

0.23 Cal/g ˚C

0.23 Cal/g ˚C

0.32 Cal/g ˚C

ENGLISH UNITSTEST METHOD SI UNITS

473˚F

0.9x10-5 in./in./˚F

2.9x10-5 in./in./˚F

4.52 BTU in./hr. ft.2 ˚F

0.23 BTU/lb. ˚F

0.23 BTU/lb. ˚F

0.32 BTU/lb. ˚F

THERMAL

DIELECTRIC CONSTANT @ 1 KHz

DIELECTRIC CONSTANT @ 1 MHz

DISSIPATION FACTOR @ 1 KHz

DISSIPATION FACTOR @1 MHz

SURFACE RESISTIVITY

3.8

3.7

0.0012

0.0036

E16 Ohms

3.8

3.7

0.0012

0.0036

E16 Ohms

ENGLISH UNITSSI UNITSELECTRICAL

SPECIFIC GRAVITY

WATER ABSORPTION
(24 hrs. @ 23̊ C/73 F̊)

1.56

0.23%

OTHER PROPERTIES

ASTM D-150

ASTM D-150

ASTM D-150

ASTM D-150

ASTM D-257

TEST METHOD

ASTM D-792

ASTM D-570

23˚C/73˚F
150˚C/302˚F

23˚C/73˚F
150˚C/302˚F
23˚C/73˚F

150˚C/302˚F
23˚C/73˚F

150˚C/302˚F
23˚C/73˚F

150˚C/302˚F

23˚C/73˚F

ENGLISH UNITSTEST METHOD SI UNITS

1.56

0.23%
The DuPont Oval Logo®, DuPont™, The miracles of science™, and Vespel® are
trademarks or registered trademarks of E.I. du Pont de Nemours and Company.
©2003 E.I. du Pont de Nemours and Company. All rights reserved.



VESPEL�

TP
TYPICAL PROPERTIES

8311

TP 8311  5/30/03  12:11 PM  Page 1
THERMOPLASTIC PARTS 
FOR HIGH-TEMPERATURE

RESISTANCE

Vespel® TP-8311 is a 
thermoplastic polyimide 
specifically designed for 

high-performance wear and
friction applications in both 

dry and lubricated conditions.

As part of the Vespel® parts
and shapes product line,
injection-molded Vespel®

TP-8311 parts comply with 
the highest quality standards 

in the industry.
TENSILE STRENGTH

ELONGATION AT BREAK

FLEXURAL STRENGTH 

FLEXURAL MODULUS 

COMPRESSIVE MODULUS 

NOTCHED IZOD  3.175 mm/1⁄8 in.

ASTM D-638

ASTM D-638 

ASTM D-790

ASTM D-790

ASTM D-695

ASTM D-256

151 MPa

4.0%

215 MPa

6.3 GPa

3.2 GPa

96 J/m

21,900 psi

4.0%

31,600 psi

926,000 psi

464,000 psi

1.8 ft. lb./in.

ENGLISH UNITSTEST METHOD SI UNITSMECHANICAL

FLEXURAL STRENGTH

TEMPERATURE (̊ C)

M
Pa

250

200

150

100

50

0

HDT @ 1.8 MPa (264 psi)

CTE (23-150̊ C/73-302̊ F) FLOW DIRECTION

CTE (23-150̊ C/73-302̊ F) TRANSVERSE DIRECTION

ASTM D-648

ASTM E-228

ASTM E-228

244˚C

1.7x10-5 cm/cm/˚C

5.0x10-5 cm/cm/˚C

ENGLISH UNITSTEST METHOD SI UNITS

471˚F

0.9x10-5 in./in./˚F

2.8x10-5 in./in./˚F

THERMAL

0 50      100 150              200    

TENSILE STRENGTH
160
140
120
100

80
60
40
20

0

M
Pa

TEMPERATURE (̊ C)

0 50     100 150              200       

23˚C/73˚F

23˚C/73˚F

23˚C/73˚F

23˚C/73˚F

23˚C/73˚F

23˚C/73˚F

SPECIFIC GRAVITY

WATER ABSORPTION
(24 hrs. @ 23̊ C/73̊ F)

1.38

0.11%

OTHER PROPERTIES
ASTM D-792

ASTM D-570

ENGLISH UNITSTEST METHOD SI UNITS

1.38

0.11%

PV LIMIT (DRY)

PV LIMIT (LUBRICATED)

COEFFICIENT OF FRICTION (DRY)

4.8 MPa m/s

14 MPa m/s

0.15-0.18

136,000 psi-fpm

400,000 psi-fpm

0.15-0.18

ENGLISH UNITSSI UNITSWEAR AND FRICTION
DuPont

DuPont

—

TEST METHOD
The DuPont Oval Logo®, DuPont™, The miracles of science™, and Vespel® are
trademarks or registered trademarks of E.I. du Pont de Nemours and Company.
©2003 E.I. du Pont de Nemours and Company. All rights reserved.



VESPEL�

TP
TYPICAL PROPERTIES

8395

TP 8395  5/30/03  10:56 AM  Page 1
THERMOPLASTIC PARTS FOR
WEAR APPLICATIONS

Vespel® TP-8395 contains a
unique blend of PTFE and

graphite in a polyimide matrix.
Developed for use in high-
temperature and high-wear

applications, this grade offers
an excellent balance of
mechanical and thermal
properties for superior

performance in aggressive
environments.

As part of the Vespel® parts
and shapes product line,
injection-molded Vespel®

TP-8395 parts comply with 
the highest quality standards

required in the industry.
TENSILE STRENGTH

TENSILE ELONGATION

FLEXURAL STRENGTH

FLEXURAL MODULUS

NOTCHED IZOD  3.175 mm/1⁄8 in.

ASTM D-638

ASTM D-638 

ASTM D-790

ASTM D-790

ASTM D-256

73 MPa

15%

117 MPa

2.6 GPa

78 J/m

10,600 psi

15%

17,000 psi

377,000 psi

1.5 ft. lb./in.

ENGLISH UNITSTEST METHOD SI UNITSMECHANICAL
23˚C/73˚F

23˚C/73˚F

23˚C/73˚F

23˚C/73˚F

23˚C/73˚F
HDT @ 1.8 MPa (264 psi)

CTE (23-150̊ C/73-302̊ F) FLOW DIRECTION

CTE (23-150̊ C/73-302̊ F) TRANSVERSE DIRECTION

ASTM D-648

ASTM E-228

ASTM E-228

230˚C

4.9x10-5 cm/cm/˚C

5.2x10-5 cm/cm/˚C

ENGLISH UNITSTEST METHOD SI UNITS

446˚F

2.7x10-5 in./in./˚F

2.9x10-5 in./in./˚F

THERMAL
SPECIFIC GRAVITY

OTHER PROPERTIES
1.38 1.38

ENGLISH UNITSSI UNITS

ASTM D-792

TEST METHOD
The DuPont Oval Logo®, DuPont™, The miracles of science™, and Vespel® are
trademarks or registered trademarks of E.I. du Pont de Nemours and Company.
©2003 E.I. du Pont de Nemours and Company. All rights reserved.



VESPEL�

TP
TYPICAL PROPERTIES

8474

TP 8474  5/30/03  10:53 AM  Page 1
THERMOPLASTIC PARTS FOR
HIGH-LOAD APPLICATIONS

Vespel® TP-8474 is a carbon
fiber filled thermoplastic

polyimide that offers a unique
balance of mechanical,

thermal, and tribological
properties. This grade also

exhibits excellent strength and
toughness, dimensional
stability, low outgassing,

radiation resistance, creep
resistance, and low coefficient

of thermal expansion. 

As part of the Vespel® parts
and shapes product line,
injection-molded Vespel®

TP-8474 parts comply with 
the highest quality standards

required in the industry.
16,820 psi
2.3 %
14,210 psi
928,000 psi
1.6 ft. lb/in.
8.6 ft. lb/in.

TENSILE STRENGTH

TENSILE ELONGATION

FLEXURAL STRENGTH

FLEXURAL MODULUS

COMPRESSIVE STRENGTH

NOTCHED IZOD 3.175 mm/1⁄8 in.

ASTM D-638

ASTM D-638 

ASTM D-790

ASTM D-790

JIS K-7208

ASTM D-256

229 MPa
144 MPa

2%
4%

314 MPa
216 MPa

17.2 GPa
15.2 GPa

207 MPa
102 MPa 

110 J/m

33,300 psi
20,500 psi

2%
4%

45,600 psi
31,300 psi

2,500,000 psi
2,200,000 psi

30,000 psi
14,800 psi

2.0 ft. lb./in.

ENGLISH UNITSTEST METHOD SI UNITSMECHANICAL
23˚C/73˚F

150˚C/302˚F
23˚C/73˚F

150˚C/302˚F
23˚C/73˚F

150˚C/302˚F
23˚C/73˚F

150˚C/302˚F

23˚C/73˚F
150˚C/302˚F

23˚C/73˚F
HDT @ 1.8 MPa (264 psi)

CTE (23-150̊ C/73-302̊ F) FLOW DIRECTION

CTE (23-150̊ C/73-302̊ F) TRANSVERSE DIRECTION

ASTM D-648

ASTM E-228

ASTM E-228

248˚C

0.6x10-5 cm/cm/˚C

4.7x10-5 cm/cm/˚C

ENGLISH UNITSTEST METHOD SI UNITS

478˚F

0.3x10-5 in./in./˚F

2.6x10-5 in./in./˚F

THERMAL
SPECIFIC GRAVITY

WATER ABSORPTION
(24 hrs. @ 23̊ C/73 F̊)

OTHER PROPERTIES
1.42

0.23%

1.42

0.23%

ENGLISH UNITSSI UNITS

ASTM D-792

ASTM D-570

TEST METHOD
The DuPont Oval Logo®, DuPont™, The miracles of science™, and Vespel® are
trademarks or registered trademarks of E.I. du Pont de Nemours and Company.
©2003 E.I. du Pont de Nemours and Company. All rights reserved.



VESPEL�

TP
TYPICAL PROPERTIES

8541

TP 8541  5/30/03  10:52 AM  Page 1
THERMOPLASTIC 
PARTS FOR HIGH LOADS 

Vespel® TP-8541 is a 
thermoplastic polyimide for

high-performance applications.
A unique combination of fillers
makes it incredibly tough and

strong, and well suited for
high-load applications as well as
dry wear and friction conditions.

And of course, as part of the
Vespel® parts and shapes 

product line, injection-molded
Vespel® TP-8541 parts comply

with the highest quality
standards in the industry.
TENSILE STRENGTH

ELONGATION AT BREAK

FLEXURAL STRENGTH 

FLEXURAL MODULUS  

NOTCHED IZOD  3.175 mm/1⁄8 in.

HARDNESS, ROCKWELL E

ASTM D-638

ASTM D-638 

ASTM D-790

ASTM D-790

ASTM D-256

ASTM D-785

225 MPa

1.1%

285 MPa

15.0 GPa

96 J/m

82

32,600 psi

1.1%

41,300 psi

2,200,000 psi

1.8 ft. lb./in.

82

ENGLISH UNITSTEST METHOD SI UNITSMECHANICAL
23˚C/73˚F

23˚C/73˚F

23˚C/73˚F

23˚C/73˚F

23˚C/73˚F
HDT @ 1.8 MPa (264 psi)

CTE (23-150̊ C/73-302̊ F) FLOW DIRECTION

CTE (23-150̊ C/73-302̊ F) TRANSVERSE DIRECTION

ASTM D-648

ASTM E-228

ASTM E-228

292˚C

1.2x10-5 cm/cm/˚C

3.4x10-5 cm/cm/˚C

ENGLISH UNITSTEST METHOD SI UNITS

558˚F

0.67x10-5 in./in./˚F

1.89x10-5 in./in./˚F

THERMAL
SPECIFIC GRAVITY

WATER ABSORPTION 
(24 hrs. @ 23̊ C/73̊ F)

OTHER PROPERTIES
1.41

0.05

ASTM D-792

ASTM D-570

ENGLISH UNITSTEST METHOD SI UNITS

1.41

0.05
The DuPont Oval Logo®, DuPont™, The miracles of science™, and Vespel® are
trademarks or registered trademarks of E.I. du Pont de Nemours and Company.
©2003 E.I. du Pont de Nemours and Company. All rights reserved.
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TYPICAL PROPERTIES
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TP 8549  5/30/03  10:52 AM  Page 1
THERMOPLASTIC 
PARTS FOR HIGH LOADS 

Vespel® TP-8549 is a 
thermoplastic polyimide for

high-performance applications.
A unique combination of fillers
makes it incredibly tough and

strong, and well suited for
high-load applications as well as
dry wear and friction conditions.

And of course, as part of the
Vespel® parts and shapes

product line, injection-molded
Vespel® TP-8549 parts comply

with the highest quality
standards in the industry.
TENSILE STRENGTH

ELONGATION AT BREAK

FLEXURAL STRENGTH 

FLEXURAL MODULUS 

NOTCHED IZOD  3.175 mm/1⁄8 in.

ASTM D-638

ASTM D-638 

ASTM D-790

ASTM D-790

ASTM D-256

252 MPa
119 MPa

2.0%
2.0%

354 MPa

20.4 GPa

106 J/m

37,000 psi
17,300 psi

2.0%
2.0%

52,000 psi

2,900,000 psi

2.0 ft. lb./in.

ENGLISH UNITSTEST METHOD SI UNITSMECHANICAL
23˚C/73˚F

150˚C/302˚F
23˚C/73˚F

150˚C/302˚F
23˚C/73˚F

23˚C/73˚F

23˚C/73˚F
HDT @ 1.8 MPa (264 psi)

CTE (23-150̊ C/73-302̊ F) FLOW DIRECTION

CTE (23-150̊ C/73-302̊ F) TRANSVERSE DIRECTION

ASTM D-648

ASTM E-228

ASTM E-228

236˚C

1.1x10-5 cm/cm/˚C

3.7x10-5 cm/cm/˚C

ENGLISH UNITSTEST METHOD SI UNITS

457˚F

0.6x10-5 in./in./˚F

2.0x10-5 in./in./˚F

THERMAL
PV LIMIT (DRY) 9.6 MPa m/s 270,000 fpm-psi

ENGLISH UNITSSI UNITSWEAR AND FRICTION
–

TEST METHOD
SPECIFIC GRAVITY

WATER ABSORPTION 
(24 hrs. @ 23̊ C/73 F̊)

1.39

0.08%

OTHER PROPERTIES
1.39

0.08%

ENGLISH UNITSTEST METHOD SI UNITS

ASTM D-792

ASTM D-570
The DuPont Oval Logo®, DuPont™, The miracles of science™, and Vespel® are
trademarks or registered trademarks of E.I. du Pont de Nemours and Company.
©2003 E.I. du Pont de Nemours and Company. All rights reserved.



VESPEL�

TP
TYPICAL PROPERTIES

8556

TP 8556  5/30/03  10:52 AM  Page 1
THERMOPLASTIC PARTS
FOR HIGH-TEMPERATURE-

RESISTANT PARTS

Vespel® TP-8556 is a 
thermoplastic polyimide 

specifically designed for high-
performance wear and friction

applications in externally
lubricated conditions.

And of course, as part of the
Vespel® parts and shapes

product line, injection-molded
Vespel® TP-8556 parts 

comply with the highest 
quality standards required 

in the industry.
16,820 psi
2.3 %
14,210 psi
928,000 psi
1.6 ft. lb/in.
8.6 ft. lb/in.

TENSILE STRENGTH

ELONGATION AT BREAK

FLEXURAL STRENGTH 

FLEXURAL MODULUS 

COMPRESSIVE STRENGTH

COMPRESSIVE MODULUS

NOTCHED IZOD   3.175 mm/1⁄8 in.

UNNOTCHED IZOD

ASTM D-638

ASTM D-638 

ASTM D-790

ASTM D-790

ASTM D-695

ASTM D-695

ASTM D-256

ASTM D-256

142 MPa

1.9%

182 MPa

9.6 GPa

163 MPa

13.7 GPa

64 J/m

331 J/m

20,600 psi

1.9%

26,400 psi

1,400,000 psi

23,600 psi

1,990,000 psi

1.2 ft. lb./in.

6.2 ft. lb./in.

ENGLISH UNITSTEST METHOD SI UNITSMECHANICAL
23˚C/73˚F

23˚C/73˚F

23˚C/73˚F

23˚C/73˚F

23˚C/73˚F

23˚C/73˚F

23˚C/73˚F

23˚C/73˚F
HDT @ 1.8 MPa (264 psi)

CTE (23-150̊ C/73-302̊ F) FLOW DIRECTION

CTE (23-150̊ C/73-302̊ F) TRANSVERSE DIRECTION

ASTM D-648

ASTM E-228

ASTM E-228

244˚C

0.8x10-5 cm/cm/˚C

3.6x10-5 cm/cm/˚C

ENGLISH UNITSTEST METHOD SI UNITS

471˚F

0.44x10-5 in./in./˚F

2.00x10-5 in./in./˚F

THERMAL
SPECIFIC GRAVITY

WATER ABSORPTION 
(24 hrs. @ 23̊ C/73̊ F)

ASTM D-792

ASTM D-570

1.46

0.2

ENGLISH UNITSTEST METHOD SI UNITS

1.46

0.2

OTHER PROPERTIES
The DuPont Oval Logo®, DuPont™, The miracles of science™, and Vespel® are
trademarks or registered trademarks of E.I. du Pont de Nemours and Company.
©2003 E.I. du Pont de Nemours and Company. All rights reserved.
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TP
TYPICAL PROPERTIES

8792

TP 8792  5/30/03  10:51 AM  Page 1
THERMOPLASTIC PARTS FOR
HIGH-TEMPERATURE

APPLICATIONS

Vespel® TP-8792 is a carbon
fiber and PTFE filled

thermoplastic polyimide that
offers outstanding mechanical,

thermal, and tribological
performance. This grade also

provides excellent strength and
toughness, dimensional
stability, low outgassing,

radiation resistance, creep
resistance, and low coefficient

of thermal expansion.

As part of the Vespel® parts
and shapes product line,
injection-molded Vespel®

TP-8792 parts comply with the
highest quality standards
required in the industry.
TENSILE STRENGTH

TENSILE ELONGATION

FLEXURAL STRENGTH

FLEXURAL MODULUS

NOTCHED IZOD  3.175 mm/1⁄8 in.

ASTM D-638

ASTM D-638 

ASTM D-790

ASTM D-790

ASTM D-256

170 MPa

5%

230 MPa

10.8 GPa

110 J/m

24,600 psi

5%

33,300 psi

1,600,000 psi

2.0 ft. lb./in.

ENGLISH UNITSTEST METHOD SI UNITSMECHANICAL
23˚C/73˚F

23˚C/73˚F

23˚C/73˚F

23˚C/73˚F

23˚C/73˚F
HDT @ 1.8 MPa (264 psi)

CTE (23-150̊ C/73-302̊ F) FLOW DIRECTION

CTE (23-150̊ C/73-302̊ F) TRANSVERSE DIRECTION

ASTM D-648

ASTM D-570

ASTM D-570

246˚C

0.57x10-5 cm/cm/˚C

5.2x10-5 cm/cm/˚C

ENGLISH UNITSTEST METHOD SI UNITS

475˚F

0.32x10-5 in./in./˚F

2.9x10-5 in./in./˚F

THERMAL
SPECIFIC GRAVITY

WATER ABSORPTION
(24 hrs. @ 23̊ C/73̊ F)

1.44

0.20%

OTHER PROPERTIES
ASTM D-792

ASTM D-570

ENGLISH UNITSTEST METHOD SI UNITS

1.44

0.20%
The DuPont Oval Logo®, DuPont™, The miracles of science™, and Vespel® are
trademarks or registered trademarks of E.I. du Pont de Nemours and Company.
©2003 E.I. du Pont de Nemours and Company. All rights reserved.
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TP
TYPICAL PROPERTIES

8929

TP 8929  5/30/03  10:51 AM  Page 1
THERMOPLASTIC PARTS FOR
HIGH-TEMERATURE

APPLICATIONS

Vespel® TP-8929 is a PTFE 
filled thermoplastic polyimide

that offers a good balance 
of mechanical and thermal
performance. This grade 
also exhibits low friction,
dimensional stability, low

outgassing, radiation
resistance, creep resistance,

and low coefficient of 
thermal expansion.  

As part of the Vespel® parts
and shapes product line,
injection-molded Vespel®

TP-8929 parts comply with 
the highest quality standards

required in the industry.
TENSILE STRENGTH

TENSILE ELONGATION

FLEXURAL STRENGTH

FLEXURAL MODULUS

NOTCHED IZOD  3.175 mm/1⁄8 in.

ASTM D-638

ASTM D-638 

ASTM D-790

ASTM D-790

ASTM D-256

72 MPa

6%

96 MPa

2.4 GPa

137 J/m

10,400 psi

6%

13,900 psi

340,000 psi

2.6 ft. lb./in.

ENGLISH UNITSTEST METHOD SI UNITSMECHANICAL

HDT @ 1.8 MPa (264 psi)

CTE (23-150̊ C/73-302̊ F) FLOW DIRECTION

CTE (23-150̊ C/73-302̊ F) TRANSVERSE DIRECTION

ASTM D-648

ASTM E-228

ASTM E-228

230˚C

5.4x10-5 cm/cm/˚C

6.3x10-5 cm/cm/˚C

ENGLISH UNITSTEST METHOD SI UNITS

446˚F

3.0x10-5 in./in./˚F

3.5x10-5 in./in./˚F

THERMAL

SPECIFIC GRAVITY

OTHER PROPERTIES

23˚C/73˚F

23˚C/73˚F

23˚C/73˚F

23˚C/73˚F

23˚C/73˚F

1.44 1.44

ENGLISH UNITSSI UNITS

ASTM D-792

TEST METHOD
The DuPont Oval Logo®, DuPont™, The miracles of science™, and Vespel® are
trademarks or registered trademarks of E.I. du Pont de Nemours and Company.
©2003 E.I. du Pont de Nemours and Company. All rights reserved.
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UNITED STATES
DuPont Engineering Polymers
Pencader Site
Newark, DE 19714-6100
Tel: 800-222-VESP
Fax: (302) 733-8137

EUROPE
DuPont de Nemours 
(Belgium) BVBA-SPRL
Engineered Parts Center
A. Spinoystraat 6
B-2800 Mechelen
Belgium
Tel: ++32 15 441527
Fax: ++32 15 441408

ASIA-PACIFIC
Japan DuPont K.K.

Arco Tower
8-1, Shimomeguro 1-chome
Meguro-ku, Tokyo 153-0064
Tel: 03-5434-6989
Fax: 03-5434-6982

Korea DuPont Korea Limited
4/5 Floor, Asia Tower, #726
Yeoksam-dong, Kangnam-ku
Seoul 135-082
Tel: 02-222-5200
Fax: 02-222-5470

Taiwan/ DuPont Taiwan Limited
China 13th Floor, Hung Kuo Building

167, Tun Hwa North Road
Taipei, Taiwan 105
Tel: 02-719-1999
Fax: 02-712-0460

For more information about DuPont™ Vespel®:

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. This information may be subject to revision as new knowledge and experience become 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."
VTPI8929-053003
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VESPEL Territory . . . Performance Plus

Introduction
If you need to insure the dependable performance of
parts critical to the successful operation of your design,
you may be in Vespel  Territory.

If you need to reduce warranty costs caused by the
premature failure of critical parts in an existing product,
you may be in Vespel  Territory.

If you need any combination of
■ Low wear and friction at high pressures and

velocities,
■ Outstanding creep resistance,
■ Lubricated or unlubricated performance,
■ Strength and impact resistance, or
■ Continuous operation at 500°F with excursions

to 900°F

You’re in Vespel  Territory.

Vespel  parts, manufactured by DuPont to your design
from high performance polyimide resin, provide a unique
combination of the physical properties of plastics, metals
and ceramics. Vespel  parts offer you design flexibility.
Often several parts can be combined into one, parts
can be designed to simplify product assembly, or parts
can be eliminated. As with metals and ceramics, Vespel
parts can successfully perform in demanding physical
environments.

The property data which follows, except where noted,
are the result of extensive testing of parts machined
from SP polyimide shapes.  If your need involves the
3

VESPEL polyimide is available in these five resins compositions

RESIN
DESIGNATION DESCRIPTION CHAR

SP-1 Unfilled base resin Provid
electr

SP-21 *15%, by weight, Graph
graphite filler. thrust

SP-22 *40%, by weight, Same
graphite filler. stabil

SP-211 *15%, by weight, Has lo
graphite and 10% by condi
weight Teflon

fluorocarbon resin fillers.

SP-3 *15%, by weight, MoS2

molybdenum disulfide. or dry

*Nominal
production of more than 1,000 parts a year you should
consider direct-formed Vespel  parts, normally the most
cost-effective way to produce parts for high-volume
applications. Contact your local DuPont Vespel  Market-
ing Representative before you begin your design. He will
be happy to provide information on direct-formed SP
parts, to discuss similar applications and to help you
obtain Vespel  materials for testing and prototyping.

Direct-formed SP parts are produced with the pressure
applied unidirectionally, resulting in some anisotropy, or
directionality, of properties. Directionality is increased
with the addition of fillers. The highest strength and
elongation and the lowest thermal expansion are found
in the direction perpendicular to the pressing direction in
most parts. The data presented here for direct-formed
parts, except for compressive properties and thermal
conductivity, were obtained in the perpendicular direction.
The typical properties of machined parts were obtained
from samples prepared from isotropic material. The
material is formed so that properties are uniform through-
out regardless of direction.

Take a moment to explore the boundaries of Vespel
Territory. See for yourself the superior performance you
can obtain by designing with DuPont Vespel  parts.

Typical Properties
Tables 1 and 2 detail the typical properties of Vespel
parts made from the various compositions of SP
polyimide. Table 1 shows the data in British Units
and Table 2 shows the same information in SI Units.
Subsequent charts, tables and graphs follow the
same practice.
 to provide a range of property combinations.

ACTERISTICS

es maximum physical properties and best
ical and thermal insulation.

ite added to provide low wear and friction for bearings,
 washers, and dynamic seals.

 as SP-21 for wear and friction plus improved dimensional
ity. It has the lowest coefficient of thermal expansion.

west coefficient of friction over wide range of operating
tions. Also, has lowest wear rate up to 300°F.

 added to provide lubrication for seals and bearings in vacuum
 environments.
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aTABLE 1
SUMMARY OF TYPICAL PROPERTIES
SP Polyimide Resins (British Units)

SP-1 SP-21 SP-22 SP-211 SP-3

Temp. ASTM
Property °F Method Units M* DF* M DF M DF M DF M

MECHANICAL
Tensile Strength, 73 D-1708 psi 12,500 10,500 9,500 9,000 7,500 6,500 6,500 7,500 8,200
Ultimate or

500 E8† 6,000 5,300 5,500 4,400 3,400 3,800 3,500 3,500 —

Elongation, 73 D-1708 % 7.5 7.5 4.5 5.5 3.0 2.5 3.5 5.5 4.0
Ultimate or

500 E8† 6.0 7.0 3.0 5.2 2.0 2.5 3.0 5.3 —

Flexural Strength, 73 D-790 psi 16,000 12,000 16,000 12,000 13,000 9,000 10,000 10,000 11,000
Ultimate

500 9,000 6,500 9,000 7,000 6,500 5,500 5,000 5,000 5,500

Flexural Modulus 73 D-790 103 psi 450 360 550 460 700 700 450 400 475

500 250 210 370 260 400 400 200 200 270

Compressive 73 D-695 psi
Stress

@ 1% Strain 3,600 3,500* 4,200 3,300* 4,600 3,500* 3,000 2,100* 5,000

@ 10% Strain 19,300 16,300* 19,300 15,200* 16,300 13,600* 14,800 11,000* 18,500

@0.1% Offset 7,400 4,800* 6,600 4,900* 6,000 3,700* 5,400 4,000* —

Compressive 73 D-695 103 psi 350 350* 420 330* 475 385* 300 200* 350
Modulus

Axial Fatigue
Endurance Limit psi

@103 Cycles 73 8,100 6,700 — — — — — —

500 3,800 3,300 — — — — — —

@107 Cycles 73 6,100 4,700 — — — — — —

500 2,400 2,400 — — — — — —

Flexural Fatigue
Endurance Limit psi

@103 Cycles 73 9,500 9,500 — — — — — —

@107 Cycles 73 6,500 6,500 — — — — — —

Shear Strength 73 D-732 103 psi 13.0 — 11.2 — — — — — —

Impact Strength, 73 D-256 ft lb/in 0.8 — 0.8 — — — — — 0.4
Izod, notched

Impact Strength, 73 D-256 ft lb/in 14 — 6 — — — — — 2.1
Izod, unnotched

Poisson’s Ratio 73 0.41 — 0.41 — — — — — —

WEAR and FRICTION
Wear Rate†† — — — — — — — — — —

Friction Coefficient**
PV-25,000 .29 .29 .24 .24 .20 .20 .12 .12 .25

PV-100,000 — — .12 .12 .09 .09 .08 .08 .17

In vacuum — — — — — — — — .03

Static in air .35 — .30 — .27 — .20 — —

†† See your local Vespel marketing representative to review your specific needs.
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TABLE 1 (continued)

SP-1 SP-21 SP-22 SP-211 SP-3

Temp. ASTM
Property °F Method Units M* DF* M DF M DF M DF M

THERMAL
Coefficient of 73–572 E-228 10–6 in/in/°F 30 28 27 23 21 15 30 23 29
Linear Expansion –80–73 25 — 19 — — — — — —

Thermal BTU in 2.4 2.0* 6.0 3.2* 12.0 6.2* 5.3 2.9* 3.2
Conductivity 104 hr ft2 °F

Specific Heat BTU/lb °F 0.27 — — — — — — — —

Deformation 122 D-621 % 0.14 0.20 0.10 0.17 0.08 0.14 0.13 0.29 0.12
under 2000
psi load

Deflection D-648 °F ~680 — ~680 — — — — — —
Temperature

@ 264 psi

ELECTRICAL
Dielectric Constant 73 D-150

@ 102 Hz 3.62 — 13.53 — — — — — —

@ 104 Hz 3.64 — 13.28 — — — — — —

@ 106 Hz 3.55 — 13.41 — — — — — —

Dissipation Factor 73 D-150

@ 102 Hz .0018 — .0053 — — — — — —

@ 104 Hz .0036 — .0067 — — — — — —

@ 106 Hz .0034 — .0106 — — — — — —

Dielectric Strength, 73 D-149 Volts/mil 560 — 250 — — — — — —
Short time
80 mils thick

Volume Resistivity 73 D-257 Ω-m 1014–1015 — 1012–1013 — — — — — —

Surface Resistivity 73 D-257 Ω 1015–1016 — — — — — — — —

OTHER PROPERTIES
Water Absorption D-570 %

24 hrs @ 73°F .24 — .19 — .14 — .21 — .23

48 hrs @ 122°F .72 — .57 — .42 — .49 — .65

Equilibrium–50% RH 1.0–1.3 1.0–1.3 0.8–1.1 0.8–1.1 — — — — —

Specific Gravity D-792 1.43 1.34 1.51 1.42 1.65 1.56 1.55 1.46 1.60

Hardness D-785 Rockwell “E” 45–60 — 25–45 — 5–25 — 1–20 — 40–55

Limiting Oxygen D-2863 % 53 — 49 — — — — — —
Index

† Machined tensile specimens made per D-1708 and direct-formed specimens made per figure 19 of E-8 (standard bar for powdered metallurgy
products); specimens tested by D-638.

* Direct-formed (DF) properties marked with asterisk were measured parallel to the forming direction. All other direct-formed properties were
measured perpendicular to the forming direction. Machined (M) properties are non-directional.

†† Unlubricated in air (PV-25,000).

** Steady state, unlubricated in air.
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aTABLE 2
SUMMARY OF TYPICAL PROPERTIES
SP Polyimide Resins (SI Units)

SP-1 SP-21 SP-22 SP-211 SP-3

Temp. ASTM
Property °K Method Units M DF M DF M DF M DF M

MECHANICAL
Tensile Strength, 296 D-1708 MPa 86.2 72.4 65.5 62.0 51.7 48.3 44.8 51.7 58.5
Ultimate or

533 E8† 41.4 36.5 37.9 30.3 23.4 26.2 24.1 24.1 —

Elongation, 296 D-1708 % 7.5 7.5 4.5 5.5 3.0 2.5 3.5 5.5 4.0
Ultimate or

533 E8† 6.0 7.0 3.0 5.2 2.0 2.0 3.0 5.3 —

Flexural Strength, 296 D-790 MPa 110.3 82.7 110.3 82.7 89.6 62.1 68.9 68.9 75.8
Ultimate

533 62.1 44.8 62.0 48.3 44.8 37.9 34.5 34.5 39.9

Flexural Modulus 296 D-790 MPa 3102 2482 3792 3171 4826 4826 3102 2758 3275

533 1724 1448 2551 1792 2758 2758 1379 1379 1862

Compressive 296 D-695 MPa
Stress

@ 1% Strain 24.8 24.1* 29.0 22.8* 31.7 24.1* 20.7 14.5* 34.5

@ 10% Strain 133.1 112.4* 133.1 104.8* 112.4 93.8* 102.0 75.8* 127.6

@0.1% Offset 51.0 33.1* 45.5 33.8* 41.4 25.5* 37.2 27.6*

Compressive 296 D-695 MPa 2413 2413* 2895 2275* 3275 2654* 2068 1379* 2413
Modulus

Axial Fatigue
Endurance Limit

@103 Cycles 296 MPa 55.8 46.2 — — — — — —

533 26.2 22.8 — — — — — —

@107 Cycles 296 42.1 32.4 — — — — — —

533 16.5 16.5 — — — — — —

Flexural Fatigue
Endurance Limit

@103 Cycles 296 MPa 65.5 65.5 — — — — — —

@107 Cycles 296 44.8 44.8 — — — — — —

Shear Strength 296 D-732 MPa 89.6 77.2 — — — — — —

Impact Strength, 296 D-256 J/m 42.7 42.7 21.3
Izod, notched

Impact Strength, 296 D-256 J/m 747 320 112
Izod, unnotched

Poisson’s Ratio 296 0.41 — 0.41

WEAR and FRICTION
Wear Rate†† — — — — — — — — — —

Friction Coefficient**
PV = .875 MPa m/s .29 .29 .24 .24 .30 .30 .12 .12 .25

PV = 3.5 MPa m/s — — .12 .12 .09 .09 .08 .08 .17

In Vacuum — — — — — — — — .03

Static in air .35 — .30 — .27 — .20 — —

†† See your local Vespel marketing representative to review your specific needs.
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TABLE 2 (continued)

SP-1 SP-21 SP-22 SP-211 SP-3

Temp. ASTM
Property °K Method Units M* DF* M DF M DF M DF M

THERMAL
Coefficient of 296–573 D-696 µm/m/°K 54 50 49 41 38 27 54 41 52
Linear Expansion 211–296 45 34

Thermal .35 .29* .87 .46* 1.73 .89* .76 .42* .47
Conductivity 313 W/m °K

Specific Heat J/Kg/°K 1130

Deformation 323 D-621 % 0.14 0.20 0.10 0.17 0.08 0.14 0.13 0.29 0.12
under 2000
psi load

Deflection D-648 °K ~633 ~633
Temperature

@ 264 psi

ELECTRICAL
Dielectric Constant 296 D-150

@ 102 Hz 3.62 — 13.53 — — — — — —

@ 104 Hz 3.64 — 13.28 — — — — — —

@ 106 Hz 3.55 — 13.41 — — — — — —

Dissipation Factor 296 D-150

@ 102 Hz .0018 — .0053 — — — — — —

@ 104 Hz .0036 — .0067 — — — — — —

@ 106 Hz .0034 — .0106 — — — — — —

Dielectric Strength, D-149 MV/m 22 — 9.84 — — — — — —
Short time
0.002 m thick

Volume Resistivity 296 D-257 Ω-m 1014–1015 — 1012–1013 — — — — — —

Surface Resistivity 296 D-257 Ω 1015–1016 — — — — — — — —

OTHER PROPERTIES
Water Absorption D-570 %

24 hrs @ 296°K .24 — .19 — .14 — .21 — .23

48 hrs @ 323°K .72 — .57 — .42 — .49 — .65

Equilibrium–50% RH 1.0–1.3 1.0–1.3 0.8–1.1 0.8–1.1 — — — — —

Specific Gravity D-792 1.43 1.34 1.51 1.42 1.65 1.56 1.55 1.46 1.60

Hardness D-785 Rockwell “E” 45–60 — 25–45 — 5–25 — 1–20 — 40–55

Limiting Oxygen D-2863 % 53 — 49 — — — — — —
Index

† Machined tensile specimens made per D-1708 and direct-formed specimens made per figure 19 of E-8 (standard bar for powdered metallurgy
products); specimens tested by D-638.

* Direct-formed (DF) properties marked with asterisk were measured parallel to the forming direction. All other direct-formed properties were
measured perpendicular to the forming direction. Machined (M) properties are non-directional.

†† Unlubricated in air (PV-.875 MPa m/s)).

** Steady state, unlubricated in air.



Stress-Strain Curves
Figures 1 and 2 show typical stress-strain curves in
tension for machined SP polyimide parts at 73°F
(296°K) and 500°F (533°K); Figures 3 and 4 show
similar curves for direct-formed parts. The curves for
a given composition differ between the two forms
because of the lower density of the direct-formed parts.

Figures 5 through 7 provide data on stress-strain in
compression. While you can load most SP polyimide
compositions in compression to high strains (>30%)
without reaching ultimate strength, in practice this would
result in a grossly deformed part. The curves showing
low strains (up to 5%) illustrate the practical limits of
loading without significantly exceeding the elastic limits
of the materials. Table 1 provides the compressive
stress data circulated for 0.1% permanent deformation
in the part. Unlike thermosetting materials, SP polyimide
can be compressed several percent before reaching this
deformation level. The materials are quite compliant and
useful in forming seals of many types.
8
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Effect of Temperature
Since SP polyimide does not melt and has no glass
transition temperature (Tg) or softening point as mea-
sured by the usual methods, strength and moduli de-
crease with temperature in a nearly linear manner. This
contrasts to the usual engineering thermoplastic which
shows a large decrease in these properties as the Tg
is approached. Figures 8 through 11 illustrate typical
changes in tensile strength and modulus of elasticity
with temperature for machined and direct-formed parts.

The upper use temperature of SP polyimide is limited by
its rate of degradation, not by a softening point where it
would lose its load-carrying capability. Parts may be used
continuously in air at 500°F (533°K) and for short excur-
sions to as high as 900°F (755°K).
1

Figure 12 illustrates usefulness at high temperatures in
terms of time to 50% reduction in initial tensile strength.
For example, after 100 hours continuous exposure to air
at 700°F (644°K), SP-1 polyimide will retain half its initial
strength. The graphite filler in SP-21 and SP-22 polyi-
mide imparts some physical stability to the parts which is
manifested in a greater retention of properties with time.
SP-21 (15% graphite) requires about 200 hours at 700°F
(644°K) and SP-22 (40% graphite) 350 hours to reach
the 50% strength level. The loss in properties with time
at temperatures up to about 750°F (672°K) is due almost
entirely to oxidative degradation. At temperatures up to
at least 650°F (588°K), SP parts will perform in inert
environments such as nitrogen or vacuum with negligible
loss of properties with time.
0
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Creep and Stress Relaxation
The time-dependent deformation which occurs in a
plastic material under constant stress is called creep.

Creep at a given time is the difference between the total
strain at that time and the initial instantaneous strain
experienced on loading.

The time-dependent decrease in the stress needed to
maintain a constant strain is called stress relaxation.

Figures 13, 14 and 15 show total deformation or strain
vs. time under 1500 and 2500 psi (10.3 and 17.2 MPa)
for machined SP-1, SP-21 and SP-22 polyimide at two
temperatures.

Since SP polyimide doesn’t soften and is thermally
resistant, it can carry loads at temperatures beyond the
reach of most plastic materials and do so while exhibiting
extremely low creep. Creep resistance is further en-
hanced in the graphite-filled compositions, SP-21 and
SP-22. For example, Figure 15 shows that creep for
SP-22 polyimide at 2500 psi and 572°F is only 0.5%
after 1,000 hours.
12
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Figures 16 through 18 give the change in apparent
modulus of elasticity with time corresponding to Figures
13 through 15. Substituting the appropriate time-
dependent apparent modulus for elastic modulus in
standard engineering equations will allow prediction
of the effects of creep and stress relaxation.
14



15



Effect of Moisture Absorption
Figures 19 through 21 illustrate typical rates of dimen-
sional change caused by moisture absorption for ma-
chined and direct-formed parts made of SP polyimide.
Time to reach equilibrium moisture content from the dry
state in a controlled environment is very long, involving
thousands of hours. Since the absorption of moisture is
diffusion controlled, the rate is inversely affected by the
minimum dimension of the part.
1

Figures 22 and 23 show typical effects of relative humid-
ity (RH) changes at 73°F (296°K) on the dimensions of
machined and direct-formed parts. A part attains its full
dimensional change at a given humidity level only after
it has reached equilibrium in the particular environment.
Allowing a completely dry part to reach equilibrium at
100% RH at 73°F (296°K) will result in a maximum
change of about 0.5% or .005 in/in (mm/mm).
6
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Thermal Expansion
Linear dimensional change with temperature is shown in
Figure 24 for machined SP polyimide and in Figure 25 for
direct-formed polyimide. Each plot contains the average
coefficient of thermal expansion over the temperature
range 73°–572°F (296°–573°K) in both British and SI
units. The coefficient over any other range of temperature
may be slightly different and can be determined from the
curves by dividing the percent dimensional change over
the desired range by 100 × the temperature differential
in degrees (∆T).

For all compositions, thermal expansion of direct-formed
parts is lower than for machined parts—a result of the
“directionality” of direct-formed parts, as discussed
earlier.

The addition of graphite filler reduces thermal expansion.
Thus, SP-21 and SP-22 polyimide offer a lower expan-
sion than unfilled SP-1. The coefficient of thermal expan-
sion of SP-22 approaches that of aluminum.
1

Fatigue and Impact Resistance
Failure of materials at stress levels lower than their
ultimate tensile strengths when the applied stress is
repeated cyclically is known as fatigue failure. A plot of
stress to cause failure at 105 to 107 cycles vs. tempera-
ture to 500°F (533°K) is shown in Figure 26 for machined
SP-1 and SP-21. Stress was applied by alternating
tension and compression at 1800 cycles per minute.
At this frequency there is little or no effect of overheating
of the specimen which could cause premature failure.

Although fatigue data obtained through testing proce-
dures can be used as a guide in designing parts, they
should not be used without considering environment and
stress concentrations. While test specimens usually have
smooth surfaces, the presence of notches, scratches,
holes or sharp corners can cause concentration of stress.
No fatigue tasting is a substitute for actual or simulated
end-use testing of a part.

Impact resistance is difficult to predict since the geometry
of the part, stress concentrations and the rate of loading
all have an effect. To increase impact resistance, parts
should be designed to obtain the maximum area of load
application. Designing a part for maximum flexibility will
also help by increasing the distance over which impact
energy is expended.

SP polyimide, like most other plastics, displays notch
sensitivity as shown by the values of notched Izod impact
strength shown in Table 1 (page 4). As with most materi-
als, avoid designing sharp corners and other stress
raisers into the part.
8



TABLE 3

% Tensile
Strength

Time Retained
Chemical Media °F °K Hrs. by SP-1

Organic Solvents

M-Cresol 400 477 1,000 75(1)

o-Dichlorobenzene 355 452 1,000 100

Diethyl ketone 210 372 1,900 100

Ethanol 210 372 1,900 100

Nitrobenzene 420 488 1,000 85(1)

Perchloroethylene 210 372 1,900 100

Toluene 210 372 1,900 100

Industrial Fluids

Hydraulic Fluid
(Skydrol”),
Polyphosphate
ester 248 393 1,000 100

JP-4 Jet Fuel 210 372 1,900 80

Jet Engine Oils 500 533 600 60 (90)(2)

(MIL L7808 G, Type 2) 500 533 1,000 30 (60)(2)

Mineral Oil 392 473 1,000 70 (90)(2)

Silicone fluid 500 533 1,000 70 (85)(2)
Chemical Effects
Vespel  SP parts perform well in a variety of chemical
environments. The tensile strength data shown in Table 3
were determined using exposure tests patterned after
ASTM Method D543-67, “Resistance of Plastics to
Chemical Reagents.”

Organic Solvents
In general, exposure to solvents for prolonged periods over
a wide temperature range does not affect the mechanical
and dimensional properties of Vespel  parts. Chlorinated
and fluorinated solvents such as FREON fluorocarbon,
can be used for surface cleaning of Vespel  parts as long
as adequate ventilation exists.

At elevated temperatures some hydrocarbon solvents
containing functional groups, such as M-cresol and
nitrobenzene, can cause SP polyimide parts to swell;
however, Vespel  parts are suggested for service in a
variety of industrial fluids (fuels, oils, lubricants) at elevated
temperatures. Generally, Vespel  parts exposed to the
fluids detailed in Table 3 exhibit no significant change in
dimensions or mechanical properties. However, the compo-
sitions of industrial fluids differ among manufacturers and
can vary over time with any single manufacturer. Testing
is recommended for each proposed use of Vespel  parts to
provide quantitative guidance on the effect of the specific
environment.

Aqueous Media
SP polyimide parts can be exposed to water up to 212°F
(373°K), provided the stresses are low enough to take into
account the reduced mechanical properties. At  212°F
(373°K), the tensile strength and elongation of SP poly-
imide parts are reduced to 45% and 30% of the original
values, respectively, in about 500 hours, at which point
they level out. Some of the reduced tensile properties
caused by moisture absorption may be restored by drying.
19

Ticresyl phosphate
(oil additive) 500 533 1,000 80

Acids

Acetic, 15% 210 372 1,900 20

Hydrochloric, 38% 73 296 120 70

Hydrochloric, 5% 210 372 1,900 15

Nitric, 70% 73 296 120 40

Bases

Sodium Hydroxide,
5% 73 296 120 55

Oxidizing Agents

Nitrogen Tetroxide 73 296 120 60

(1) Swelling.

(2) SP-21 polyimide (15% graphite-filled).



As with all polyimides, SP polyimide resin is subject to
hydrolysis. Cracking may occur on prolonged exposure
to water or steam at temperatures exceeding 212°F
(373°K). Actual end-use testing should be conducted for
applications involving such exposure.

Aqueous salt solutions will have the same effect on SP
polyimide parts as water.

Bases
SP polyimide parts are susceptible to alkaline attack,
which leads to a loss of mechanical properties. Exposure
to ammonia and hydrazines (anhydrous liquids or vapor),
primary and secondary amines, and solutions having a
pH of 10 or more must be avoided.

Oxidizing Agents
Chemical reagents which act as powerful oxidizing
agents (i.e., nitric acid, nitrogen tetroxide, etc.) can cause
oxidation of Vespel  parts. Weaker agents will require
end-use testing.

Oxygen Compatibility
SP-21 (15% graphite-filled) is compatible with liquid and
gaseous oxygen systems. The National Aeronautics and
Space Administration tested the material, which meets
MSFC-SPEC-106B, “Testing Compatibility of Materials
for Liquid Oxygen Systems”. At the present time this
approval is on a selected-lot basis.

Similarly, SP-21 was tested by the Naval Air Engineering
Center, U.S. Navy, and was found compatible according
to MIL-V-5027C, “Non-Metallic Materials Compatible with
Oxygen.”

Other filled SP polyimide compositions should also meet
these specifications but none have been tested to date.
The unfilled resin, SP-1, does not meet these standards.
2

Electrical Properties
The combination of good electrical properties, high
strength, and excellent thermal and radiation resistance
makes unfilled Vespel  parts outstanding candidates for
electrical applications in severe environments. More
importantly, Vespel  parts retain their electrical properties
at high temperatures.

Figure 27 shows a decreasing dielectric constant for
SP-1 polyimide with temperature at frequencies from 102

to 105 Hz. The change reflects a reduction of absorbed
moisture with increasing temperature. Dried specimens
have a dielectric constant of 3–3.1 over the temperature
range. Likewise, the dissipation factor (Figure 28) of a
dried specimen is about .001 at the lower temperatures.
Moisture content has relatively little effect of resistivity.

Volume and surface resistivities of SP-1 decrease
with increasing temperature (Figures 29 and 30). The
graphite-filled compositions are not recommended for
electrical applications although high resistivity values
have been obtained with parts produced from them. If
graphite is exposed on the surface of the parts as formed
or machined, resistivity can decrease quite dramatically.

Figures 31 and 32 show the dielectric strength of ma-
chined SP-1 as a function of air temperature and sample
thickness.

The corona resistance of SP-1 is superior to that of
fluorocarbons and polyethylenes. For example, at
200 v/mil (60 Hz and room temperature), corona life
is 2200 hours.
0
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Other Properties
Weathering
SP polyimide parts undergo some loss of tensile strength
and elongation after prolonged outdoor exposure and
should be considered for such applications only after
suitable testing. Vespel  parts are completely resistant
to fungus attack and test specimens have met the
requirements of MIL.E 5272 and of federal specification
CCC-T-191 b, Methods 5762 and 5751, for resistance
to mildew and rot.

Radiation Resistance
Vespel  parts have outstanding resistance to high energy,
ionizing radiation. A test sample prepared from unfilled
SP polyimide, irradiated in a 2MEV Van de Graff beam at
an intensity of 10 watts/cm2 (absorbed dose of 4 x 109

rads), showed no significant change in tensile strength,
elongation or appearance. After 1500 hours in the
Brookhaven Pile at 175°C (488°K), giving an absorbed
dose of about 1011 rads, the SP polyimide sample was
embrittled but still form-stable.

Toxicological Aspects
No toxicological effects attributable to SP polyimide
were found in laboratory animals exposed to the resin
by inhalation, ingestion or skin application. Application
has not been made for approval by the Food and Drug
Administration for use of Vespel  parts in contact with
food products.

SP polymer is extremely heat-stable compared to most
organic materials but can yield carbon monoxide (CO) as
a product of combustion. To make sure the CO concen-
trations remain below the acceptable safe level, care
should be taken to provide adequate ventilation where
Vespel  parts are exposed to elevated temperatures in
confined locations.

Outgassing
Once absorbed moisture has been removed from Vespel
parts, weight loss in vacuum at high temperatures is
low. In tests run by NASA at the Lewis Research Center,
samples first dried at 200°F (366°K) gave a weight loss
rate of less than 10–10 grams/cm2/sec. at temperatures
below 500°F. At 600°–700°F (500°–644°K) the weight
loss rate was 10–7 grams/cm2/sec.
22





This information is offered without charge as part of the DuPont Company’s service to its customers, but DuPont cannot
guarantee that favorable results will be obtained from the use of such data. It is intended for use by persons having technical
skill, at their discretion and risk.

All of the property data discussed in this brochure are based upon laboratory tests and/or performance of VESPEL parts in
specific applications. The maximum use temperature, PV limit and other performance parameters of virtually all engineering
materials will vary somewhat from application to application, and between laboratory data and actual applications, depending
upon a number of factors intrinsic to each application. Therefore, the only way to determine how VESPEL parts will perform
in your application is to test them in your application.

DuPont warrants only that the material itself does not infringe the claims of any United States patent; but no license is implied
nor is any further patent warranty made.

CAUTION: Do not use DuPont materials in medical applications involving permanent implantation in the human body or
permanent contact with internal body fluids or tissues.

Do not use DuPont materials in medical applications involving brief or temporary implantation in the human body or contact
with internally body fluids or tissues, unless the material has been provided directly from DuPont under a contract which
expressly acknowledges the contemplated use.

DuPont makes no representation, promise, express warranty or implied warranty concerning the suitability of these materials
for use in implantation in the human body or in contact with internal body fluids or tissues.
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For more information about VESPEL :

United States
DuPont Engineering Polymers
Pencader Site
Newark, DE  19714-6100
800-972-7252
Fax: 800-477-5790
Fax in DE: (302) 733-8137

Europe
DuPont de Nemours

(Belgium) N.V.
DuPont Engineering Polymers
Antoon Spinoystraat 6
B-2800 Mechelen, Belgium
(015) 44 14 94

Far East
DuPont Japan Limited
Specialty Polymers
VESPEL Marketing
19-2, Kiyohara Kogyo Danchi
Utsunomiya, Tochigi
321-32, Japan
011-81-286-67-6734
Fax:  011-81-286-67-7299

(8/93) 233630A Printed in U.S.A.
(Replaces: H-15724)
Reorder No.: H15724-1



VESPEL

Polyimide Parts

Technical Information

Use of Adhesives
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Introduction
A variety of adhesives can be used to join VESPE®

parts to themselves or other plastics, metals, and
elastomers. The choice of an adhesive depends o
the particular application, especially on the end-us
temperature. The table below shows some of the
adhesives that are compatible with Du Pont SP
polyimide resins.
Start
with
Du Pont

Type & Trade Name Supplier

Phenolic B.F. Goodrich Co.
“Plastilock PL605-4” Adhesives Systems Division

123 West Bartges Street
Akron, OH 44311

Phenolic Permafuse Corp.
“WM 35-35” Westbury, L.I., NY 11590

Modified Epoxy American Cyanamid Co.
“HT 424” Havre de Grace, MD 21078

Epoxy Emerson & Cuming, Inc.
“Eccobond 104” Dielectric Materials Div., Canton, M

Epoxy 3M Company
“Scotchweld 2216 B/A” Adhesives, Coatings, and Sealers 

900 Bush Ave., St. Paul, MN 55144
or local sales office

Epoxy
“Armstrong A-1/A” Morton International
“Armstrong A-661” Chicago, IL 60606
“Armstrong A-701”
“Armstrong A-702”

Polyimide American Cyanamid Co.
“FM 34B-18” Havre de Grace, MD 21078

Adhesives Compatible with VES

NOTE: The order of adhesives listed does not indicate any preference
adhesives may be available which adhere as well as or better 
the adhesive manufacturer and Du Pont makes no claims rega
Surface Preparation
Surface contaminants such as dirt and oils must b
removed with solvents. Exposure to sonic cleaning
in FREON® cleaning agent is recommended. Meta
surfaces can be etched either mechanically or by
acid treatment or both. After etching, rinse the
surfaces thoroughly in water and in a solvent such
acetone if the metal is subject to severe oxidation.
f

  Continuous
          Typical Cure Cycle       Service

    Time       Temp., °F (°C) Temp., °F (°C)

20 min 360 (182) Up to 600 (316)

8 hrs 73 (23) Up to 450 (232)
then 12 min 425 (218)

40 min 340 (171) Up to 300 (149)

6 hrs 250 (121) Up to 450 (232)
A or 3 hrs 300 (149)

or 2 hrs 350 (177)

7 days 75 (23) Up to 350 (177)
Div. 30 min 200 (93)

2 hrs 165 (74) Up to 217 (103)
10 min 300 (149) Up to 239 (115)
1 hr 400 (204) Up to 338 (170)
1 hr 400 (204) Up to 291 (144)

2 hrs 500 (260) Up to 500 (260)

PEL  SP polyimide parts

 nor does inclusion in this list constitute an endorsement. Other
than these. (The above data are taken from information supplied by
rding the cure cycles or service temperatures of these products.)
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Only mechanical etching by abrasive blasts should
be used in preparing VESPEL® part surfaces for
adhesion. Cleaning of VESPEL polyimide parts can
be achieved by the same solvents previously men-
tioned for metals.

Application Techniques
The adhesive should be mixed strictly according to
the manufacturer’s recommendations. It should be
applied to both etched surfaces using a clean brush
Add particles to the adhesive, if necessary, to
maintain the glue line. Particle size should be
controlled to fit the situation.
(5/92) 228755A Printed in U.S.A.
(Replaces: E-73905)
Reorder No.: H-42013

United States
Du Pont Polymers
Pencader Site
P.O. Box 6100
Newark, DE 19714-6100
FAX: 800-477-5790
FAX in DE: (302) 733-8137

Europe
Du Pont de Nem

(Belgium) N.V
Du Pont Polyme
Antoon Spinoys
B-2800 Mechele
(015) 40 14 11

This information is offered without charge as a part of our service to cu
such data. It is intended for use by persons having technical skill, at the
and Shapes and these adhesives in the end use prior to specification. 
any U.S. patent, but no license is implied nor is any further patent war

For more information on VESPEL  Polyimide Pa
.

Curing
Cure cycles in the table are general guidelines on
and may not achieve optimum bond strengths. So
variations may be due to geometric configurations
and area of mating surfaces. Procedures for curin
should follow adhesive manufacturer’s recommen
dations. Cure cycles should not exceed the tempe
ture limits of the VESPEL parts.

Safety
The adhesive manufacturer’s recommendations fo
safe handling of a particular product should be
scrupulously observed.
f
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Far East
Du Pont Japan, Ltd.
Du Pont Polymers
Du Pont Tower/

Shin Nikko Bldg.
10-1, Toranomon 2-chome
Minato-ku
Tokyo 105, Japan
03-3224-8396

stomers, but we cannot guarantee favorable results will be obtained from the use of
ir discretion and risk. Du Pont recommends a thorough evaluation of VESPEL Parts
Du Pont warrrants only that VESPEL Parts and Shapes do not infringe the claims of
ranty made.

800-222-8377rts:
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ASB
TYPICAL PROPERTIES

VESPEL�

TYPICAL PROPERTIES OF CARBON GRAPHITE GRADES

TEMPERATURE LIMIT
HARDNESS

GRADE

THERMAL
CONDUCTIVITY

ULTIMATE
COMPRESSIVE

STRENGTH

BTU/hr./ Shore 
F̊ C̊ F̊ C̊ ft./̊ F W/m K ksi MPa Scheleroscope C

5505 700 370 2000 1095 8 14 33.0 225 85

5710 500 260 500 260 5 9 34.0 235 95

5760 850 450 1500 815 8 15 45.0 310 95

5770 550 290 550 290 5 9 35.0 240 90

5780 600 315 1200 650 5 9 31.0 215 95

5800 450 230 500 260 7 12 28.0 195 70

5810 600 315 1500 815 5 9 30.0 205 85

5820 600 315 1500 815 4 7 25.0 170 85

5830 600 315 1500 815 5 9 40.0 275 85

5840 550 290 550 290 7 12 27.0 185 65

NEUTRAL
ATMOSPHERE

OXIDIZING
ATMOSPHERE

THERMAL

L I N E

MECHANICAL

ASB Carbon  6/2/03  3:08 PM  Page 1
CARBON GRAPHITE SERIES

The carbon graphite series of
DuPont™ Vespel® ASB parts
offers good wear life under
relatively high compressive

load and temperatures.
Coupling the self-lubricity and

compressive strength of
mechanical carbon graphites

with the appropriate selection
of metal housings enables
DuPont to design a durable

assembly that is easy to install
and that matches the CTE of
the mating components.  The

variety of available grades
allows DuPont to offer the
most appropriate material
based upon the application

temperatures, desired
environment, load requirements
and other operating conditions.
The DuPont Oval Logo®, DuPont™, The miracles of science™, and Vespel® are
trademarks or registered trademarks of E.I. du Pont de Nemours and Company.
©2003 E.I. du Pont de Nemours and Company. All rights reserved.



UNITED STATES
DuPont Engineering Polymers
Pencader Site
Newark, DE 19714-6100
Tel: 800-222-VESP
Fax: (302) 733-8137

EUROPE
DuPont de Nemours 
(Belgium) BVBA-SPRL
Engineered Parts Center
A. Spinoystraat 6
B-2800 Mechelen
Belgium
Tel: ++32 15 441527
Fax: ++32 15 441408

ASIA-PACIFIC
Japan DuPont K.K.

Arco Tower
8-1, Shimomeguro 1-chome
Meguro-ku, Tokyo 153-0064
Tel: 03-5434-6989
Fax: 03-5434-6982

Korea DuPont Korea Limited
4/5 Floor, Asia Tower, #726
Yeoksam-dong, Kangnam-ku
Seoul 135-082
Tel: 02-222-5200
Fax: 02-222-5470

Taiwan/ DuPont Taiwan Limited
China 13th Floor, Hung Kuo Building

167, Tun Hwa North Road
Taipei, Taiwan 105
Tel: 02-719-1999
Fax: 02-712-0460

For more information about DuPont™ Vespel®:

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. This information may be subject to revision as new knowledge and experience become 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.”
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