Advanced Engineering Plastics for Semiconductor
and Electronics Manufacturing Equipment

A Guide to Materials That Boost Productivity,
Consistency and Quality
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You inspire ... we materialize®




More parts, fewer defects and lower
production cost per unit

PRODUCTION AND FABRICATION FACILITIES HAVE CHALLENGED
THEIR ENGINEERING TEAMS TO ...

e Increase and optimize output from existing investments

¢ Reduce maintenance and downtime to stretch capacity beyond historical levels

e Cut “cost in use” of new designs and rebuilt equipment

THE SAME ENGINEERS TELL US THAT NEW MATERIALS

SOLUTIONS ARE NEEDED FOR TODAY'S HIGHER DEMANDS.

e Materials have to survive repeated and severe ESD events to avoid undue yield losses.

e Parts must wear longer to extend time between maintenance and repair shutdowns
and improve production life.

e Purity in processing has to improve for higher and more consistent output.

e Component and package designs are getting smaller and more precise.

THERE ARE NEW CHOICES FOR THESE NEW CHALLENGES:

QUADRANT'S EXTREME MATERIALS.

Our technology innovations continuously re-set upper limits on material performance,

and form the basis for our Extreme Materials that can ...

e Satisfy tougher application requirements for ESd and ultra-high purity

e Qutwear standard materials by a factor of 10 or more, keeping production equipment
in service longer

* Hold precise tolerances on dimensions over wide temperature swings under load

e Survive a broad range of chemicals and temperatures

THIS GUIDE HELPS YOU SIMPLIFY THINGS.
A few key properties of engineering plastics - working in concert - have a major effect on
equipment productivity. This guide helps simplify the material selection challenge.
e |t groups materials by their application area, temperature capability
and important application needs.
e Each group then compares materials on the most important properties.
e |t also compares another key factor - relative cost.

GET THERE FASTER WITH OUR FULL RANGE OF APPLICATION
DEVELOPMENT, MACHINING SUPPORT AND QUALITY SYSTEM
SERVICES TO SPEED YOUR MATERIAL SOLUTIONS FROM
CONCEPT THROUGH PRODUCTION.

Quadrant has become the world leader in engineering plastics for machining, not just based
on our technology and broad materials portfolio but also our unmatched tech support, and
highly capable plastics distribution network. Contact us

online at www.quadrantplastics.com or 800.366.0300.
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\_Materials for Dry Process Applications:

Materials such as quartz, ceramics and coated metals are widely used in current
process chamber designs. Most engineers select these materials because they
were the historic, acceptable standards for industrial equipment. While well
understood, components fabricated from these traditional materials are costly,
fragile and frequently fail to survive their full useful life. The aggressive process
environment and routine cleaning puts expensive parts, made from these traditional
materials at risk of damage - and the resulting process losses due to bad or
unsuccessful cleaning cycles. Disposable components produced from new, high-
purity plastics eliminate these risks - at no cost penalty.

Quadrant continues to develop materials that withstand the evolving chemical and
temperature extremes of etch and handling applications. Our innovations are the
result of testing done in our own labs - testing based on the industry’s feedback on
process conditions. One of the latest developments is a new material that raises the
bar on ultra-high ionic purity.

Use the property data in the back of this guide to select your material based on the
thermal performance (measured by HDT- Heat Deflection Temperature)

and additional attributes listed below. Full application support is also available
online at www.quadrantplastics.com.

Polysilicon Glass Etch Rate (Lower is Better-mg/cm?/hr)
Chemistry: CHF, (50%), O, (12.5%), HBr (25%) & Cl, (12.5%)
0.04

MATERIALS OVERVIEW L

£ o003
Ketron® UHP 320 PEEK §, oo
e Ultra-high purity coupled with the performance E oo
of Ketron PEEK (see Etch Rate chart) S o015
e | ow metal ions - critical ions 1 ppm or lower '8 0.01
e Cost Effective alternative to Polyimide u 0.005

materials . -

Celazole® PBI

. . Ketron UHP 320 PEEK
e Extraordinary temperature resistance to over

800°F (425°C) (excursions over 1,100°F IONIC IMPURITIES —Chemistry: Total Digestion Method
° . Units: ppm
or nearly 600°C, are possible)
. . . Aluminum (Al) 0.046 Magnesium (Mg) 0.097
¢ Very low thermal oxidative degradation Barium (Ba) 0.010 Manganese (Mn) 0.020
e High purity - critical ions 10 ppm or lower Calcium (Ga) 1.100 Nickel (Ni) 0.023
Chromium (Cr) 0.033 Potassium (K) 0.050
Copper (Cu) 0.009 Sodium (Na) 0.900
Iron (Fe) 0.400 Strontium (Sr) 0.150
Lead (Pb) 0.005 Titanium (Ti) 0.010
Lithium (Li) 0.000 Zinc (Zn) 0.030

DESIGN TIP: Our technology takes existing materials and creates upgrades like Ketron UHP 320 PEEK to meet more
demanding process environments. This innovation takes its direction from users who share their new process and production
requirements with our polymer scientists.
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K Materials for Wet Process Applications:

Materials used in the construction of wet process tools need to be resistant to a
broad range of aggressive environments. No one plastic can do it all - and be cost-
effective. Quadrant offers the broadest range of chemically resistant plastics for

wet benches - allowing for the elimination of metals throughout the entire system.

Most engineers in this process area asked for high-purity, consistent high-quality
appearance, corrosion and stain resistance, and ease of fabrication. Quadrant
delivered with a broad range of solutions - from our FM certified Symalit
fluoropolymer materials for housings and benches, to our structurally strong
engineering materials. MSDS and property information plus full application support
is available at www.quadrantplastics.com.

MATERIALS OVERVIEW

Symalit® PVDF (Kynar®)

e FM4910 certified sheet and resin

e Consistent color; high-gloss masked surface
¢ High purity, excellent chemical resistance

e Tolerances in accordance to ASTM D6713-01
¢ Easy to fabricate

Symalit® ECTFE (Halar®)

¢ Wide range of chemical resistance, especially high pH
Excellent toughness, durability

FM4910 certified sheet and resin

Consistent color; excellent surface appearance

High purity, resists solvents, strong acids and bases
e Tolerances per ASTM D6713-01

Ketron® UHP 320 PEEK
e Extremely low metal ion content

Proteus® PP
e Easily fabricated into complex housings and panels
¢ Very good chemical resistance

Techtron® PPS
¢ Unsurpassed chemical resistance and strength
at 250°F and below
¢ Exceptional machinability and dimensional stability
e Super low moisture absorption

Ketron® 1000 PEEK

e Excellent chemical resistance to 320°F

* Mechanically strong and stable under load

e Excellent machinability to precise tolerances

Ertalyte® PET-P

e Good chemical resistance and strength to 240°F

* Very low-moisture absorption; high-dimensional stability
e Consistent white appearance

Chemical Compatibility of Plastic Wet Bench Materials (Lower Values=BetterPerformance)

SC1 SC2 | Hydrofluoric Nitric Acid. SPM(Pirahna) DI UHP Water | J

(NH;OH:H,0,).  (HCI:H,05) Acid (HF) (HNO3) (H2S04:H,05) ' J

Extractlon Parameter Leach ing Parameter* TOC* ¥

Symaht® ECTFE (Halar®) 10 249 11.8 r
-— 905 4.2
Ketron® PEEK wd 126 0.2

Techtron®PPS  _______J 115 144 J 1 107 v 0.9 J

Ertalyte® PET-P 12 131 /{ J J 84 J 1.7 J

* Based on: Sematech Process Compatibility Parameters for Wet Bench Plastic Materials (#98123623A-ENG)
@ Accepted Industry standard @iNot Recommended __| Best in class

DESIGN TIP: From concept through production, our tech support team can help speed your idea to reality. Connect with over
60 years of material selection and fabrication experience at 1-800-366-0300 or online
at www.quadrantplastics.com.
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\ Advanced Materials for CMP Applications:

CMP designers and users demand more productivity from their tools while
delivering ever increasing reliability in their process. Next generation materials for

retaining rings from Quadrant can provide significant increases in tool uptime and
enhanced process control. These new materials offer dramatic decreases in cost
per wafer and deliver increased capacity in the installed tool base. The diverse
environments and conditions of different CMP processes require a portfolio of
materials for optimum cost, productivity and quality. Our "real world" test
equipment, coupled with a strong knowledge of process conditions and output
requirements, have helped us develop a family of materials to meet specific needs -
by process type - for uniformity within a wafer, and consistency from wafer to wafer.
Our latest additions: Semitron CMP LL5 and Semitron CMP XL20 are longer life
materials that provide higher output and greater consistency that reduce cost per
wafer. For product performance data, safety information and detailed machining
informtion, contact us at www.quadrantplastics.com.

MATERIALS OVERVIEW

Semitron® CMP XL20

e Significantly lower cost per wafer

e Qutperforms PPS up to 20x in most processes

¢ High strength and stiffness promotes fewer
edge defects and better uniformity

Semitron® CMP LL5

e |deal for CMP applications up to 140°F (60°C)
e New, longer life material — up to 5x PPS

¢ Best performance in oxide chemistries

Techtron® PPS (Available for 300mm application only)
e The industry standard for CMP applications

e Qutperforms generic PPS materials

¢ Excellent chemical resistance

e Consistent performance

e Very low cost in use

Ketron® 1000 PEEK

¢ Very good chemical resistance

e Longer life in oxide and slurry-less applications
e Qut-performs injection molded PEEK

Ertalyte® PET-P
e Greater stability than POM
¢ Very good chemical resistance

Acetron® GP
¢ Low-cost, consistent performance option
e Good chemical resistance

Semitron®
CMP XL20

Semitron®
CMP LL5

Ketron®
PEEK

Techtron®
PPS

Injection Molded
PEEK

Generic PPS

Semitron®
CMP XL20

Semitron®
GMP LL5

Ketron®
PEEK

Techtron®
PPS

Relative Wear Rate (lower is better—PPS set at 1.0)

Relative Cost In Use {lower is better—PPS set at 1.0)

Tttt
5 1.0 1.5

Tungsten Copper Oxide

DESIGN TIP: Contact our development engineers for help in selecting the optimum material for components in your CMP
process. Our in-house testing tool has run thousands of hours of simulations, in a broad range of chemistries. Tap into the

resources at 1-800-366-0300 or www.quadrantplastics.com.

www.quadrantplastics.com




K Advanced Materials for Assembly, Package and Test Applications:

Just as with other process areas within a fab, materials for assembly, test and package are most
effective when matched properly to the process environment. Quadrant materials have become
standards in this area, and new grades continue to evolve with the needs of the industry. Tailored
for these applications, our materials maintain precise tolerances and strength across a broad
temperature range, manage electrostatic charges effectively and machine readily. Products are
now available to handle decreased device size, increased pin count, and smaller pitch size and to
deliver conductive, resistive, or highly resistive electrical performance across a broad temperature
range. Quadrant’s engineering team can help you select materials for these complex application
requirements. Call 1-800-366-0300 or visit www.quadrantplastics.com.

MATERIALS OVERVIEW

ENHANCED STATIC MANAGEMENT
MATERIALS

Torlon® 5530 PAI

e The industry standard for test fixture components

e Best tolerance control and highest strength
over a wide temperature range

e Electrically insulative

e Low costin use

Ultem® 1000 PEI
e | ow-cost, insulative performance option
eGood thermal performance in

higher humidity environments

Torlon® 4203 PAI

e Exceptional temperature resistance
(to nearly 500°F)

e |deal for thin wall designs where greater
toughness is needed

e Electrically insulative

ESd Performance vs. Temperature

High
Ci 0 Dissi 0 3
10> Range 10° Range 10" Range 10"

(Q/sa)

Semitron ESd 520 HR

Torlon 4XCF Semitron ESd 480  SemitronESd490HR 20T
Ketron CA30 PEEK
Semitron ESd 420 V

Semitron ESd 420

Temperature

Semitron ESd 410 C

Semitron ESd 225

Torlon® 4203 PAI, Ketron® 1000 PEEK, and Semitron®
ESd 520 HR Test Fixtures

Semitron® ESd 225 (POM)

e Dissipative material 109 - 1019 ohms per square

e Economical material ideal for handling and fixturing
up to 225° F (107° C)

e Good wear resistance and easily machined

Semitron® ESd 520HR (PAl)

e Combines Torlon's exceptional strength and stability
with tightly controlled electrical properties

e Dissipative material (1010 —1072 ohms per square)

Semitron® ESd 480 (PEEK)

e Good strength and stiffness, with good ESd
performance

e An ideal material for applications where
the environment cannot be controlled

Semitron® ESd 490HR (PEEK)

¢ A slightly higher resistivity PEEK based material that
offers similar physical properties as Semitron ESd 480

e Dissipative material (1010 —10'2 ohms per square)

Semitron® ESd 420V (PEI)

¢ Dissipative material for applications requiring greater
stiffness than Semitron ESd 420
(108 —10° ohms per square)

¢ Offers an excellent balance of performance benefits -
high strength and stiffness across a broad temperature
range, with low moisture absorption

Semitron® ESd 420 (PEI)
e Similar to Semitron ESd 410C with more
controlled removal of static charges

Semitron® ESd 410C (PEI)
e Electrically conductive (104 =108 ohms per square)
¢ Low moisture absorption, high strength and stiffness

DESIGN TIP: Most ESd plastics are electrically unstable and suffer irreversible failure due to dielectric breakdown. Quadrant’s
Semitron products are electrically stable and do not change after repeated exposure. All of the Semitron materials are

homogeneous and volumetrically resistive.

www.quadrantplastics.com



‘ Product Comparison Chart

Formulated for Broad Use

Test Ketron®
Method Acetron® | Ertalyte® | Techtron® 1000 Ultem®
Units ASTM GP PET-P PPS PEEK 1000
Premium Semi- Premium
Porosity-free | Crystalline Unfilled Unfilled Unfilled
Product Description POM-C HEl PPS PEEK FE
Extruded Extruded Extruded Extruded Extruded
1| Specific Gravity, 73°F. - D792 1.41 1.41 1.35 1.31 1.28
2| Tensile Strength, 73°F. psi D638 9,500 12,400 13,500 16,000 16,500
3| Tensile Modulus of Elasticity, 73°F. psi D638 400,000 460,000 500,000 630,000 500,000
4| Tensile Elongation (at break), 73°F. % D638 30 20 15 40 80
5| Flexural Strength, 73°F. psi D790 12,000 18,000 21,000 25,000 20,000
=4 6| Flexural Modulus of Elasticity, 73°F. psi D790 400,000 490,000 575,000 600,000 500,000
g 7| Shear Strength, 73°F. psi D732 8,000 8,000 9,000 8,000 15,000
§ 8| Compressive Strength, 10% Deformation, 73°F. psi D695 15,000 15,000 21,500 20,000 22,000
8 9| Compressive Modulus of Elasticity, 73°F. psi D695 400,000 420,000 430,000 500,000 480,000
= 10 | Hardness, Rockwell, Scale as noted, 73°F. - D785 M88 (R120) | M93(R125) | M95 (R125) | M100 (R126) | M112 (R125)
11| Hardness, Durometer, Shore “D” Scale, 73°F. - D2240 D85 D87 D85 D85 D86
12| Izod Impact (notched), 73°F.  ft.Ib/in.of notch ft.lb/in.of notch | D256 Type “A” 1 0.5 0.6 1 0.5
13| Coefficient of Friction (Dry vs. Steel) Dynamic - QTM 55007 0.25 0.2 0.4 0.4 0.42
14| Limiting PV (with 4:1 safety factor applied) ft.Ibs./in2min | QTM 55007 2,700 2,800 3,000 8,500 1,875
15 | Wear Factor “k” x 10 " in.2-min/ft. Ibs. hr. | QTM 55010 200 60 2,400 375 2,900
16 | Coefficient of Linear Thermal Expansion (-40°F to 300°F) in./in./°F E-831 (TMA) | 54x10°® 33x10°° 28x10-5 26x10 5 31x10-5
=4 17| Heat Deflection Temperature 264 psi °F D648 220 240 250 320 400
E 18| Tg-Glass transition (amorphous) °F D3418 N/A N/A N/A N/A 410
% 19| Melting Point (crystalline) peak °F D3418 335 491 540 644 N/A
i 50| Continuous Service Temperature in Air (Max.) (1) °F 5 180 210 425 480 340
21| Thermal Conductivity BTU in./hr.ft2 °F F433 1.6 2 2 1.75 0.85
&l 22| Dielectric Strength, Short Term Volts/mil D149 420 385 540 480 830
% 23| Surface Resistivity ohm/square  |EOS/ESD S11.11 >10" >10% >10% >10% >10%
Tl 24| Dielectric Constant, 10° Hz - D150 3.8 3.4 3 3.3 3.15
=l 25| Dissipation Factor, 10 Hz - D150 0.005 0.02 0.0013 0.003 0.0013
= 26 | Flammability @ 3.1 mm (18in.) (5) UL 94 HB HB V-0 V-0 V-0
27 | Water Absorption Immersion, 24 Hours % by wt. D570 (2) 0.2 0.07 0.01 0.1 0.25
28| Water Absorption Immersion, Saturation % by wt. D570 (2) 0.9 0.9 0.03 0.5 1.25
29| Acids, Weak, acetic, dilute hydrochloric or sulfuric acid @73°F L A A A A
30 | Acids, Strong, conc. hydrochloric or sulfuric acid @73°F U L L L U
(@l 31| Alkalies, Weak, dilute ammonia or sodium hydroxide @73°F A A A A A
3:' 32| Alkalies, Strong, strong ammonia or sodium hydroxide @73°F U U A A U
% 33| Hydrocarbons-Aromatic, benzene, toluene @73°F A A A A U
% 34 | Hydrocarbons-Aliphatic, gasoline, hexane, grease @73°F A A A A L
= 35 | Ketones, Esters, acetone, methyl ethyl ketone @73°F A A A A U
36 | Ethers, diethyl ether, tetrahydrofuran @73°F A A A A A
37 | Chlorinated Solvents, methylene chloride, chloroform @73°F L V] A A U
38 | Alcohols, methanol, ethanol, anti-freeze @73°F A A A A A
39| Continuous Sunlight @73°F L L L L A
B 40| FDA Compliance Y Y Y Y Y
41 | Relative Cost (4) $ $$ $$$$ $$5$$ $$$
Sl 42| Relative Machinability (1-10, 1=Easier to Machine) 1 2 3 5 3

8 www.quadrantplastics.com



Data represent Quadrant’s estimated maximum long-term service temperature based on practical field experience. Key
Specimens 1/8” thick x 2" dia. or square.

Clhemic‘a\ (;e%istance data are for little or no applied stress. Increased stress, especially localized, may result in more severe attack. Examples of common chemicals
also Incluaead.

Relative cost of material profiled in this brochure ($ = Least Expensive and $$$$$$ = Most Expensive)

Estimated rating based on available data. The UL 94 Test is a laboratory test and does not relate to actual fire hazard. Contact Quadrant for
specific UL “Yellow Card” recognition number.

A = Acceptable Service

L = Limited Service

U = Unacceptable

QTM = Quadrant Test Method
NOTE: Property data shown are typical

average values. A dash (-) indicates insufficient data
available for publishing.

S 882

Formulated for
Process Applications CMP Applications Formulated for Static Management Applications
Ketron®
UHP320 | Celazole® Symalit Symalit Semitron® Semitron® Semitron® Semitron® | Semitron® | Semitron® | Semitron®
PEEK PBI ECTFE PVDF CMP LL5 CMP XL20 ESd 225 ESd 410C ESd 420 ESd 420V ESd 480
Ultra-high Static Static Static Static Static
Purity Unfilled Unfilled Unfilled Enhanced Enhanced Dissipative | Dissipative | Dissipativ | Dissipative | Dissipative
PEEK PBI ECTFE PVDF PET-P PAI POM PEI e PEI PEI PEEK
Extruded Comg:‘j::ion Extruded Extruded Extruded Extruded Extruded Comgﬁeszion Comg:‘geszion Com(p)::::ion Comg;’szzion
1 1.31 1.3 1.68 1.78 1.44 1.41 1.33 141 1.34 1.51 1.47
2 16,000 20,000 4,500 7,000 10,500 18,000 5,400 9,000 11,500 10,000 14,500
3 | 500,000 850,000 240,000 300,000 500,000 600,000 200,000 850,000 640,000 910,000 940,000
4 35 3 200 100 5 10.0 15 2 2 1.5 1.5
5| 25000 32,000 7,000 8,000 14,000 24,000 7,300 12,000 14,500 15,800 21,000
6 | 600,000 950,000 240,000 290,000 360,000 600,000 220,000 850,000 650,000 910,000 1,000,000
7| 8000 : - - 8,500 16,000 6,000 9,000 8,020 - 5
8 20,000 50,000 5,000 10,000 15,250 24,000 8,000 19,500 23,800 22,300 26,500
9 | 500,000 900,000 = 160,000 400,000 478,000 175,000 600,000 370,000 545,000 570,000
10 | M100 (R126) | E105 (M125) - M75 M94 E80 (M120) | M50 (R108) | M115 (R125) M118 M110 (E78) | M107 (R122)
11 D85 D94 D75 D78 - - D76 D85 S § g
12 1.0 05 no break 3.0 0.4 20 1.5 0.8 1 05 1.0
13 0.4 0.24 0.19 0.35 0.29 0.18 0.28 = 0.20
14| 25,000 37,500 6,000 12,500 2,000 12,000 9,500 - 17,000
15 - 60 = - 35 50 30 125 100 = =
16| 26x10° 1.3x10-° 66x10° 66x10° 45x10° 1.7x10° 9.3x10° 1.8x10-° 1.95x105 | 1.5x10-° 1.7x10°
17 320 800 (DMA) 170 230 180 532 225 410 410 420 500
18 N/A 750 (DMA) N/A N/A N/A 527 N/A 410 410 420 N/A
19 644 N/A 464 340 491 N/A 320 N/A N/A N/A 644
20 480 600 300 300 210 500 180 338 340 340 475
21 1.75 2.8 2 1.5 1.9 1.80 - 2.45 1.51 = =
22 480 550 500 260 - 580 - N/A -
23 >10" >10% >10% >10" >10% >10® 10°-10" 104 —10¢ 10°-10° 10°-10° 10°-10°
24 3.3 3.2 25 6.4 3.6 42 4.31 3 5.63 - 10.9
25| 0.003 0.003 0.003 0.165 0.02 0.026 .036 0.0013 266 - 518
26 V-0 V-0 V-0 V-0 HB V-0 HB V-0 V-0 V-0 V-0
27| 0.0 0.4 <.01 .03 0.06 0.4 2 0.3 0.5 0.21 0.18
28 0.50 5 = .05 0.47 1.7 8 11 2.9 1.4 1.65
29 A L A A A A L A A A A
30 L U A L L 3 U U U u L
31 A L A L A 3 A A A A A
32 A U A U u G} U U U U A
33 A A A A A A A u u u A
34 A A A A A A A L L L A
35 A A U U A A A U U U A
36 A A L L A A A A A A A
37 A A L L U A L U U U A
38 A A A A A A A A A A A
39 L L L L L L L A A A A
40 N N N Y N N N N N N N
411 $35$$ $$$8$ $ $ $$8 $$$3$ $$ $3$$ $3$5$ $33$$ $3$5$
42 5 10 3 3 2 5 1 4 4 4 4

www.quadrantplastics.com
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‘ Product Comparison Chart
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Formulated for Formulated for
Static Management Test/Package
Applications Applications
Test Semitron®
Method Semitron® ESd Torlon® Torlon®
Units ASTM ESd 490 HR 520HR 5530 4203
Static Static 30%
Dissipative | Dissipative | Glass Filled | Electrical
Product Description PEEK PAI PAI Grade PAI
O Motded | Moded | Wiolaea | Extruded
1| Specific Gravity, 73°F. - D792 1.50 1.58 1.61 1.41
2| Tensile Strength, 73°F. psi D638 14,000 12,000 15,000 20,000
3| Tensile Modulus of Elasticity, 73°F. psi D638 940,000 800,000 900,000 600,000
4 | Tensile Elongation (at break), 73°F. % D638 2.3 3% 3 10
5| Flexural Strength, 73°F. psi D790 21,000 20,000 20,000 24,000
6| Flexural Modulus of Elasticity, 73°F. psi D790 950,000 850,000 900,000 600,000
7| Shear Strength, 73°F. psi D732 = 12,600 - 16,000
8| Compressive Strength, 10% Deformation, 73°F. psi D695 26,000 30,000 27,000 24,000
9| Compressive Modulus of Elasticity, 73°F. psi D695 600,000 600,000 600,000 478,000
10 | Hardness, Rockwell, Scale as noted, 73°F. D785 R123 (M105) M108 E85 (M125) | E80 (M120)
11| Hardness, Durometer, Shore “D” Scale, 73°F. = D2240 C = D90 =
12| Izod Impact (notched), 73°F. ft.Ib/in. of notch ft.lb/in.ofnotch | D256 Type “A” 1.0 0.8 0.7 2
13 | Coefficient of Friction (Dry vs. Steel) Dynamic - QTM 55007 0.20 0.24 0.2 0.35
14| Limiting PV (with 4:1 safety factor applied) ft. Ibs./in.2min | QTM 55007 17,000 27,000 20,000 12,500
15| Wear Factor “k”x 10 *° in.-min/ft. Ibs. hr.| QTM 55010 = 300 - 50
16 | Coefficient of Linear Thermal Expansion (-40°F to 300°F) in./in./°F E-831 (TMA)| 2.8x10° 28x105 2.6x10°5 1.7x10
17 | Heat Deflection Temperature 264 psi °F D648 500 520 520 532
18| Tg-Glass transition (amorphous) °F D3418 527 527 527
19| Melting Point (crystalline) peak °F D3418 644 N/A N/A N/A
20 | Continuous Service Temperature in Air (Max.) (1) “F 475 500 500 500
21| Thermal Conductivity BTU in./hr. 2 °F F433 - 2.6 2.5 1.8
22 | Dielectric Strength, Short Term Volts/mil D149 475 700 580
23| Surface Resistivity ohm/square | EOS/ESDS11.11|  10%-10% 10™-10"™ >10" >10"
24 | Dielectric Constant, 10° Hz D150 5.33 5.76 6.3 4.2
25 | Dissipation Factor, 10° Hz = D150 227 0.182 0.05 0.026
26| Flammability @ 3.1 mm (18 in.) (5) UL 94 V-0 V-0 V-0 V-0
27 | Water Absorption Immersion, 24 Hours % by wt. D570 (2) 0.18 0.6 0.3 0.4
28 | Water Absorption Immersion, Saturation % by wt. D570 (2) 1.65 4.6 1.5 1.7
29 | Acids, Weak, acetic, dilute hydrochloric or sulfuric acid @73°F A A A A
30| Acids, Strong, conc. hydrochloric or sulfuric acid @73°F L L L L
31| Alkalies, Weak, dilute ammonia or sodium hydroxide @73°F A L L L
32| Alkalies, Strong, strong ammonia or sodium hydroxide @73°F A U U U
33| Hydrocarbons-Aromatic, benzene, toluene @73°F A A A A
34 | Hydrocarbons-Aliphatic, gasoline, hexane, grease @73°F A A A A
35| Ketones, Esters, acetone, methyl ethyl ketone @73°F A A A A
36 | Ethers, diethyl ether, tetrahydrofuran @73°F A A A A
37| Chlorinated Solvents, methylene chloride, chloroform @73°F A A A A
38| Alcohols, methanol, ethanol, anti-freeze @73°F A A A A
39| Continuous Sunlight @73°F A L L L
40 | FDA Compliance N N N N
41| Relative Cost (4) $358$ $$$3$ 33583 33583
42 | Relative Machinability (1-10, 1=Easier to Machine) 4 4 8 5
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K Technical Support from Concept through Production

APPLICATION AND PRODUCTION SUPPORT WHEN AND WHERE
YOU NEED IT. QUADRANT’S TECHNICAL SUPPORT.

team works with engineers and machinists from material selection through machining for
optimum performance, productivity and cost. Quadrant locations around the world offer an
experienced technical team and the most comprehensive testing laboratories in the industry.
You can count on reliable support at every phase of your project:

e Evaluation of performance needs and application environment

e Material selection—including selection software

e Material certifications

e Regulatory agency compliance

e Setup and production recommendations from experienced machinists

¢ A wide range of material selection, design and fabrication guides and tools —
all available on the Quadrant Engineering Plastic Products web site,
www.quadrantplastics.com.

\ Quality Systems that ensure Consistency

FROM FULL LOT TRACEABILITY TO ISO CERTIFICATIONS,
QUADRANT MEETS YOUR REQUIREMENTS FOR CONSISTENT
QUALITY, PERFORMANCE AND MACHINABILITY.

As the first to line mark shapes materials, Quadrant sets the standard for traceability on our
products right back to the resin lot and production shift.

We have also kept pace with industry standards and quality systems to comply with the
needs of the industries that your company also serves. Count on Quadrant. It is the
inspiration behind our drive to provide the best levels of support for our materials in your
applications.
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Learn more online at
www.quadrantplastics.com

’ Distributed by:

A

Quadrant has extensive product and machining resources available online. Our website is a portal
| to a wealth of technical data and the easiest way to engage our application specialists. Our team stands ready

\ to help offer solutions to your toughest problems.

Quadrant Engineering Plastic Products Worldwide

EUROPE NORTH AMERICA ASIA-PACIFIC

Quadrant EPP AG Quadrant EPP USA, Inc. Quadrant EPP Asia Pacific Ltd
Hardstrasse 5 2120 Fairmont Avenue 108 Tai To Tsuen, Ping Shan
CH-5600 Lenzburg PO Box 14235 - Reading, PA 19612-4235 Yuen Long - N.T. Hong Kong
Tel +41 (0) 62 8858409 Tel 800 366 0300 / +1 610 320 6600 Tel +852 (0) 24702683

Fax +41 (0) 62 8858181 Fax 800 366 0301 / +1 610 320 6868 Fax +852 (0) 24789966

e-mail: europe.epp@gplas.com e-mail: americas.epp@qplas.com e-mail: asia.epp@qplas.com

BELGIUM e CHINA  FRANCE * GERMANY ¢ HONG KONG ¢ HUNGARY e INDIA ¢ ITALY ¢ JAPAN ¢ KOREA ¢ MEXICO ¢ POLAND
SOUTH AFRICA ¢ SWITZERLAND ¢ THE NETHERLANDS ¢ UNITED KINGDOM ¢ UNITED STATES OF AMERICA

All statements, technical information and recommendations contained in this publication are presented in
good faith, based upon tests believed to be reliable and practical field experience. The reader is cautioned,
however, that Quadrant Engineering Plastic Products does not guarantee the accuracy or completeness of
this information and it is the customer’s responsibility to determine the suitability of Quadrant’s products in
any given application.

ACETRON®, DURASPIN®, DURATRON®, ERTA®, ERTACETAL®, ERTALENE®, ERTALON®, ERTALYTE®,
EXTREME MATERIALS®, FLUOROSINT®, KETRON®, MC®, MONOCAST®, NOVATRON®, NYLATRACK®,
NYLATRON®, POLYPENCO®, PROTEUS®, SANALITE®, SEMITRON®, TECHTRON®, TIVAR®, ULTRAWEAR®
and VIBRATUF® are registered trademarks of the Quadrant group of companies.

* VESPEL®, DELRIN® and TEFLON® are registered trademarks of E.l. DuPont

* UDEL®, TORLON® and RADEL® are registered trademarks of Solvay Advanced Polymers
* ULTEM*, NORYL and LEXAN® are registered trademarks of GE Plastics

* CELAZOLE® is a registered trademark of PBI Performance Polymers

* KYNAR? is a registered trademark of Arkema

This guide was created by Quadrant Engineering Plastic Products.

Design and content are protected by copyright law.
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