DU RATRO N® PI Record Breaking Wear Resistance To 575°F (300°C)

* Lowest wear rates and highest PV capability

* Lowest wear to mating surfaces

e Higher hardness and 1/3 lower thermal expansion than other polyimides
« Better chemical resistance than other polyimides

« Unfilled grade offers high purity levels

Duratron® is a fully imidized thermoset polyimide. Full imidization and encapsulation of graphite lubri-
cants in wear grades, make Duratron® PI stronger than other polyimides and provide excellent wear
characteristics. In our Tribological Test Laboratories, Duratron® 150 has consistently achieved much
higher limiting pressure/velocity levels and substantially lower wear rates than any other product tested.
Duratron® Pl is synthesized differently than competitive polyimides resulting in:

* Improved chemical resistance
« Lower coefficient of thermal expansion
« Significantly better physical properties

Duratron XP (CM), Polyimide, high purity, unfilled, compression molded

Duratron XP the first real alternative to traditional polyimide shapes, was developed for use in extreme applica-
tions like high performance values, electronic devices and semiconductor manufacturing process equipment.
Unreinforced Duratron® XP is bright yellow in color and is easy to machine. No special tools or procedures are
required. A high purity polyimide, Duratron® XPcontains less than 1 ppm of metallic impurities as measured using
the ICP-MS test standard. This purity is comparable to other commercially available polyimide shapes. As a result,
Duratron® XP is ideal for use in high -energy gas plasma etch and strip processes. Duratron® XP is resistant to
most gas plasma formulations used in semiconductor processing and meets or exceeds the performance of other
polyimide shapes

Duratron® 150 PI,

15% Graphite Filled, Bearing Grade, Compression Molded Polyimide

Material Notes: Duratron is a fully imidized thermoset polyimide. Full imidization and encapsulation of graphite
lubricants in wear grades make Duratron Pl stronger than other polyimides and provide excellent wear character-
istics. In Quadrant EPP's Tribological Test Laboratories, Duratron 150 and Duratron 400 have consistently
achieved much higher limiting pressure/velocity levels and substantially lower wear rates than any other
Quadrant—-EPP product. Duratron Pl is synthesized differently than competitive polyimides resulting in improved
chemical resistance, lower coefficient of thermal expansion and significantly better physical properties.

Proven Applications

Severe service bushings

Oven rollers and bearings made of Duratron 400 polyimide can endure high compressive loads and
require no lubrication. (Prior assembly: Rolling element bearings)

Critical service bearings

A textile equipment manufacturer specifies only Duratron 150 polyimide for applications in which
bearing failure would be catastrophic. (Prior assembly: Self-aligning rolling element bearings)

Wand tips and wafer boat handling tools

The high temperature capability and purity of Duratron HP polyimide, make it well suited for applica-
tions in the clean room.(Prior materials: PPS, PEEK, Vespel* PI)

Compression | Rod Disc Plate | Tubular Bar Other
Duratron™ XP Pl 375".15" 35'-80"dia | .375"-2.0'C) 1.50"-12..12" OD, .750" -7.50" ID -
Duratron™ 150 PI .375"-4.75" 35"-11.0" dia 375"-2.0"(C,E) 1.50"-12.50" OD, .750" -11.25" ID -

Key: C =12" wide x 12" long E = 12" wide x 24" long




Duratron Duratron
XP 150 PI

MECHANICAL PROPERTIES ASTM VALUE VALUE
Specific Gravity D792 1.4 1.38
Tensile Strength, psi D638 14200 9,600
Tensile Modulus, psi D638 583,000 650,000
Elongation, % D638 4 15
Flexural Strength, psi D790 20,000 13,000
Flexural Modulus, psi D790 600,000 610,000
Shear Strength, psi D732 - -
Compressive Strength, psi D695, 10% Pef. 24,000 17,000
Compressive Modulus, psi D695 450,000 390,000
Hardness, Rockwell M D785 110 110
Hardness, Rockwell R D785 - -
1zod Impact (Notched), ft-Ib/in D256 Type A 14 0.5
Coefficient of Friction, Dynamic Dry vs. Stee|, - 0.7
Limiting PV, psi-fom PTM55010 10,000 41,500
k (wear) factor, 10-10in3-min/Ib-ft-hr PTM55010 50 5
THERMAL PROPERTIES
Coefficient of Thermal Expansion, E831 (TMA 0.27 0.19
Deflection Temperature 264 psi, °F D648 680 599
Tg-Glass Transition (Amorphous) ,°F  D3418 613 613
Continuous Service in Air (Max), °F Without Load 580 580
Thermal Conductivity, BTU-in/hr-ft2-°F - 3.74
ELECTRICAL PROPERTIES
Dielectric Strength, Volts/mil D149(2) 700 -
Volume Resistivity, Ohm-cm D257 1E+15 1E+15
Dielectric Constant, 1 MHz ASTM D15Q(2) 341 -
Dissipation Factor, 1 MHz ASTM D150(2) 0.0038 -
CHEMICAL PROPERTIES
Water Absorption Immersion, % 24 hr 0.4 0.65
Water Absorption, % Saturation 1.3 R
Acids, Weak (acetic, dilute HCI) 3 3
Acids, Strong (conc. HCI or sulfuric) 2 2
Alkalies, Weak (dilute NaOH) 2 2
Alkalies, Strong (conc. NaOH) 1 1
Hydrocarbons, Aromatic (toluene) 3 3
Hydrocarbons, Aliphatic (gasoline) 3 3
Ketones, Esters (acetone) 3 3
Ethers (diethyl ether, THF) 3 3
Chlorinated Solvents (methylene chloride) 3 3
Alcohols (methanol, anti-freeze) 3 3
Inorganic Salt Solutions (NaCl, KCI) 3 3
Continuous Sunlight 2 3
Steam 1 1
1= Unacceptable, 2= Limited Service,
3= Acceptable Service
COMPLIANCE
Flammability, UL94 (5=V-0; 4=V-1; 3=V-2; 1=HB) V-O UL94 5 (VO) 5(vO) 5(VO)
FDA(1=Yes) 0 Compliant 0 Compliant 0 Compliant
USDA(1=Yes) 0 Compliant 0 Compliant 0 Compliant
NSF (1=Yes) 0 Compliant 0 Compliant 0 Compliant
3A-Dairy (1=Yes) 0 Compliant 0 Compliant 0 Compliant
Canada AG (1=Yes) 0 Compliant 0 Compliant 0 Compliant

USPClass VI (1=Yes)

1 Not Compliant

1 Not Compliant

1 Not Compliant




Duratron® XP (CM), Polyimide, high purity, unfilled, compression molded

Material Notes: Duratron XP is a compression-molded polyimide that offers high purity, high strength, high heat resistance,

and good machinability.

These properties, combined with its chemical resistance and dimensional stability, make Duratron XP ideal for components
in semiconductor manufacturing and test equipment.
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COMMENTS

ASTM D792
ASTM D638
ASTM D638
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ASTM D790
ASTM D790
ASTM D695, 10% Def.
ASTM D695
ASTM D785
ASTM D256 Type A
Dry vs. Steel, PTM55007
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COMMENTS
ASTM E831 (TMA)
ASTM D648
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COMMENTS

ASTM D149(2)
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METRIC VALUES
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METRIC VALUES
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Surface Resistance, Ohm/Square

Dielectric Constant, 1 MHz
Dissipation Factor, 1 MHz

CHEMICAL PROPERTIES
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Alkalies, Strong (conc. NaOH)
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COMPLIANCE
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MATERI AL SAFETY DATA SHEET
MATERI AL | DENTI FI CATI ON
PRODUCT NAME: DURATRON HP
CHEM CAL NAME: AROVATI C POLYI M DE PCOLYMER
CAS NO. : 58698-66-1

PRODUCT  USE: ENG NEERING POLYMER SHAPE FOR  SUBSEQUENT
FABRI CATI ON.

TSCA | NVENTORY STATUS: ALL REPORTABLE | NGREDI ENTS ARE LI STED
IN THE TSCA CHEM CAL SUBSTANCE | NVENTORY.

SECTION 2
HAZARDOUS | NGREDI ENTS ( ADDI TI VES NOT' HAZARDOUS BY 29CFR 1910. 1200)
> | DENTITY CASH CONCENTRATI ON TVL (ACA
- - 58698-66-1 - - 10 ng/ mi
SECTI ON 3

HEALTH HAZARD DATA

ACUTE OR | MVEDI ATE EFFECTS: ROUTES OF ENTRY AND SYSTEMS.

I NGESTI O\ NOT' A PROBABLE ROUTE OF EXPOSURE.

SKIN: MOLTEN POLYMER CAUSES THERVAL BURNS.

EYE: MECHANI CAL | RRI TATI ON ONLY.

I NHALATI ON: SHAPES NOT RESPI RABLE BUT MACHI NI NG MAY CENERATE A
NU SANCE DUST WH CH CAN CAUSE MECHANI CAL | RRITATION TO THE
EYES, SKIN, NOSE AND THROAT.




SECTI ON 4

EMERGENCY FI RST Al D

| f exposed to funmes from overheating, nove to fresh air.
Consult a physician if synptons persist.

Wash skin with soap and plenty of water.

Flush eyes wth water. Consult a physician if synptons
persi st.

If nolten polynmer contacts skin, cool rapidly with cold water.
Do not attenpt to peel polyner from skin. Obtain nedical
attention to thermal burn.

CHRONI C EFFECTS: NONE KNOWN.

VEDI CAL CONDI TI ONS CGENERALLY AGGRAVATED BY THI'S MATERI AL: NONE
KNOWN.

SECTI ON 5

FI RE AND EXPLOSI ON HAZARD DATA

>FLASHPO NT: No observed fl ashpoi nt
> USUAL FIRE, EXPLOSI ON HAZARDS: Toxic funes nay be emtted at

extrene tenperatures.

HAZARDOUS DECOVBUSTI ON PRODUCTS: COZ, CO traces of HCN, NOX,
NH .
3

SPECI AL FI RE FI GHTI NG I NSTRUCTI ONS: FI RE FI GHTERS AND OTHERS
EXPOSED TO PRODUCTS OF COVBUSTI ON SHOULD WEAR FULL PROTECTI VE
CLOTHI NG | NCLUDI NG SELF- CONTAI NED BREATHI NG APPARATUS. FIRE
FI GHTI NG EQUI PMENT SHOULD BE THOROUGHLY DECONTAM NATED AFTER
USE.

EXTI NGUI SHI NG MEDI A: WATER SPRAY OR ANY CLASS A EXTI NGUJI SHI NG
AGENT.

EXTI NGUI SHI NG MEDI A TO BE AVO DED: HALONE, DRY CHEM CAL (not
enough cooling effect)




SECTI ON 6
ACCI DENTAL RELEASES

SPI LL OR RELEASE: CLEAN UP BY VACUUM NG OR SVEEPI NG TO PREVENT
FALLS.

SECTI ON 7
STORAGE CONDI TI ONS

Dry storage. Keep containers closed to prevent contam nation.

SECTI ON 8
PROTECTI ON | NFORVATI ON

EYE. Safety glasses are recommended to prevent particulate
matter fromentering eyes while grinding or nachining.

SKI'N: Protective gloves are required when handling hot
polynmer. Also, long sleeve cotton shirt and long pants if
handl i ng nol ten pol yner.

VENTI LATI ON: Local exhaust at processing equipnment to keep
particulates below 5 ng/nB, the OSHA |imt for respirable
dusts. Ginding and machining of parts should be reviewed to
assure that particulate |levels are kept at reconmended | evels.

RESPI RATOR: If dust is generated and ventilation is
i nadequate, wuse N OSH MSHA certified respirator which wll
prot ect against dust.

SECTI ON 9
PHYSI CAL/ CHEM CAL DATA

APPEARANCE: DARK YELLOW COLOR. SHAPE MAY BE IN THE FORM OF DI SC,
PLATE OR TUBE

ODOR:  ESSENTI ALLY ODORLESS.
MELTI NG PO NT: N A

SOLUBI LITY I N WATER: | NSCLUBLE
VOLATI LE CONTENT % <1%
SPECI FI C GRAVITY: 1.34




SECTI ON 10
HAZARDOUS REACTIVITY

>STABI LI TY: Stabl e under normal conditions
>CONDI TIONS TO AVAO D: Long-term exposure to al kaline nedi a.
>MATERI ALS TO AVO D: Reacts with nolten alkali netals and
finely

di vi ded magnesi um and al um num at tenperatures above 425°C
(797°F) .
>HAZARDOUS POLYMERI ZATION: N A
>HAZARDOUS DECOMPOSI TI ON PRODUCTS: Deconposition occurs at
t enperatures near 425°C (842°F). Carbon nonoxi de, traces of
ani | i ne, hydrogen cyani de, and NO

SECTI ON 11
TOXI COLOGE CAL | NFORNVATI ON

CHRONI C TOXICI TY: DURATRON HP DOES NOT APPEAR TO POSSESS ANY
TOXI COLOGE CAL PROPERTI ES.

MEDI CAL CONDI TIONS PRONE TO AGGRAVATI ON BY EXPOSURE: NONE
KNOWN.

CARCI NOGENI CI TY:  NONE KNOWA.

SECTI ON 12
ECOLOG CAL | NFORVATI ON

AQUATIC TOXICITY: Toxicity is expected to be |ow based on
insolubility of polyner in water.

SECTI ON 13
DI SPOSAL

SPILL OR RELEASE: dean up by vacuum ng or wet sweeping to
m ni mze dust exposure.

WASTE DI SPOSAL: Landfill or incineration in conpliance wth
federal, state, and |ocal regul ations.

SECTI ON 14
TRANSPORT | NFORVATI ON
DOT HAZARD CLASS: NA
SHI PPI NG NAME: NA
SECTI ON 15

REGULATORY | NFORVATI ON

SECTI ON 313 SUPPLI ER NOTI FI CATI ON:




(SARA TITLE I'11-TOXI C CHEM CALS LI ST)

Thi s product contains no known toxic chem cals subject to the
reporting requirements of section 313 of the Energency

Pl anni ng and Community Ri ght-To-Know Act of 1986 and 40 CFR
372.

STATE RI GHT TO KNOW LAWS

No substances on the state hazardous list, for the states

i ndi cated bel ow, are used in the manufacture of products on
this Material Safety Data Sheet, with the exceptions

i ndicated. While we do not specifically analyze these
products, or the raw materials used in their manufacture, for
substances on various state hazardous substances lists, to the
best of our know edge the products on this Material Safety
Dat a Sheet contain no such substances except for those
specifically listed bel ow

PENNSYL VAN A:

SUBSTANCES ON THE PENNSYLVANI A HAZARDOUS SUBSTANCES LI ST PRESENT
AT A CONCENTRATI ON OF 1% OR MORE: NONE KNOWN.

SUBSTANCES ON THE PENNSYLVANI A SPECI AL HAZARDOUS SUBSTANCES LI ST
PRESENT AT A CONCENTRATI ON OF 0. 01% OR MORE: NONE KNOWA.

CALI FORNI A PROPCSI Tl ON 65:

SUBSTANCES KNOMWN TO THE STATE OF CALIFORNIA TO CAUSE CANCER:
NONE KNOWN.

SUBSTANCES KNOWN TO THE STATE OF CALIFORNTA TO CAUSE BI RTH
DEFECTS OR OTHER REPRCDUCTI VE HARM NONE KNOWN.

> HM S RATI NG
Heal t h 0
Fl ammabi litye 1.
Reactivity 0
PPEe As
#Acut e* *Chroni ce

SECTI ON 16

M SCELLANEQUS | NFORMATI ON

Prepared by: T.W Swavely, Product Conpliance Coordi nator.



Revi ewed August 28, 2001 REV. B
Supersedes: OCTOBER 27, 1995

The information set forth herein has been gathered from standard
reference materials and/or supplier test data and is, to the best
know edge and belief of Quadrant EPP, accurate and reliable. Such
i nformation i's offered solely for your consi derati on,
investigation and verification, and it 1is not suggested or
guaranteed that the hazard precautions or procedures nentioned are
the only ones which exist. Quadrant EPP makes no warranties,
expressed or inplied, with respect to the use of such information
or the wuse of the specific material identified herein in
conbination with any other material or process, and assumes no
responsibility therefor.

NA = Not

NE = Not established.

> = New or revised information in this section when " > " appears
[

n the left margin.

END OF MsDS
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