MOMENTIVE

inventing possibilities

Quartz Products &
Properties

Momentive Performance Materials is a leading producer of fused
quartz products. These materials cover a wide variety of applications.
In addition, we can tailor the properties of our fused quartz further to
meet even more demanding requirements. Our products cover several
applications for tubing, crucible and ingot fused quartz including, but
not limited to, semiconductor, lamp, and fiber optics.

Selected Products Provided by Momentive

Boule Lamp Tubing

124 High Quality Natural 214 High Quality Natural
HDO High Density Opaque 244 High Purity Natural
012 Synthetic 021 Synthetic

i21 Near Defect Free 219 or 254 | UV blocking
Crucibles Large Diameter Tubing

530 Std. High Quality 214 Large Diameter Natural
588 High Purity Natural 224 Low Alkali Natural

590 Synlined High Purity 244 Low Al Natural

Available Forms

Momentive’s natural and synthetic grade quartz are
available in the following forms, providing increased
flexibility to support a variety of applications:

e Large solid ingot (72” diameter, 21” height)

e Tubing (up to 600mm diameter)

e Rod (up to 50mm diameter)

e Crucible (up to 36” diameter)

e And other shapes

Coefficient of Expansion Thermal Conductivity Material Properties

With advanced formulation capabilities,

= Momentive can modify various quartz
properties and perform analytics to

; - = characterize the final product.
. i » Transmission spectra
s -~ = ESTIMATED * Index of refraction and dispersion
I * Laser properties based on rare earth identity
-200 0 200 600 1000 1400 250 1] =] 10oo 1500 / content
Tempersture, ‘C
AT e S B B,  Maximum application temperature
S e * Coefficient of thermal expansion
IR Transmission s * Thermal shock resistance
o0 el e Chemical durability
20
& 4 i + Others
148
70
30 -
2 A5 Low Hydroxyl (OH")

=
5
o
o

Momentive’s quartz products can withstand
wide thermal gradients and chemical
environments due to:
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MOMENTIVE

inventing possibilities  Typical Properties of Momentive’s
Fused Quartz Tubing

214
Density (g/cc) 2.2
Thermal Expansion Coefficient (cm/cm °C) 55x10”
Softening Point (°C) 1683
Annealing Point (°C) 1215
Strain Point (°C) 1120
Index of Refraction 1.4585
Specific Heat (J/kg °K) (0-50°C) 670
Compressive Strength (Pa) >1.1x10°
Young's Modulus (Pa) 7.2x10°
Electrical Resistivity (ohm cm @ 350 °C) 7x10°
Dielectic Constant (@ 1MHz) 3.75

Qualitative Guide To Fused Quartz Reaction With Selected Elements And Compounds At Elevated Temperatures

Element Oxides Hydroxides Carbonates Halides
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Visual Inspection Results

Legend: Fused Quartz Average Transmittance Curves
Type 124, 10mm thickness: all others, 1mm thickness (Includes Surface Reflection Losses)
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WAVELENGTH, NANOMETERS

SALES OFFICES USA GERMANY JAPAN CHINA
T: 440.878.5700 T: 49.4152 .938.300 T:81.3.5114.3774 T: 86.21.3860.4500
F: 440.878.5928 F:49.4152.938.303 F:81.3.5114.3779 F: 86.21.5079.3736
E: cs-na.ceramics@momentive.com E: cs-eur.ceramics@momentive.com E: cs-jp.ceramics@momentive.com E: cs-asia.ceramics@momentive.com

DISCLAIMER : THE MATERIALS, PRODUCTS AND SERVICES OF MOMENTIVE PERFORMANCE MATERIALS INC., MOMENTIVE PERFORMANCE MATERIALS USA INC., MOMENTIVE PERFORMANCE
MATERIALS ASIA PACIFIC PTE. LTD, MOMENTIVE PERFORMANCE MATERIALS WORLDWIDE INC., MOMENTIVE PERFORMANCE MATERIALS GmbH & Co. KG, MOMENTIVE PERFORMANCE MATERIALS
SUISSE Sari, THEIR SUBSIDIARIES AND AFFILIATES DOING BUSINESS IN LOCAL JURISDICTIONS (collectively "SUPPLIERS"), ARE SOLD BY THE RESPECTIVE LEGAL ENTITY OF THE SUPPLIER SUBJECT TO
SUPPLIERS' STANDARD CONDITIONS OF SALE, WHICH ARE INCLUDED IN THE APPLICABLE DISTRIBUTOR OR OTHER SALES AGREEMENT, PRINTED ON THE BACK OF ORDER ACKNOWLEDGMENTS AND
INVOICES, AND AVAILABLE UPON REQUEST. ALTHOUGH ANY INFORMATION, RECOMMENDATIONS, OR ADVICE CONTAINED HEREIN IS GIVEN IN GOOD FAITH, SUPPLIERS MAKE NO WARRANTY OR
GUARANTEE, EXPRESS OR IMPLIED, (i) THAT THE RESULTS DESCRIBED HEREIN WILL BE OBTAINED UNDER END-USE CONDITIONS, OR (i) AS TO THE EFFECTIVENESS OR SAFETY OF ANY DESIGN
INCORPORATING SUPPLIERS' PRODUCTS, MATERIALS, SERVICES, RECOMMENDATIONS OR ADVICE. AFOREMENTIONED EXCLUSIONS OR LIMITATION OF LIABILITY ARE NOT APPLICABLE TO THE
EXTENT THAT THE END-USE CONDITIONS AND/OR INCORPORATION CONDITIONS CORRESPOND TO THE RECOMMENDED CONDITIONS OF USE AND/OR OF INCORPORATION AS DESCRIBED BY
SUPPLIER IN ITS PRODUCT DATA SHEET AND/OR PRODUCT SPECIFICATIONS. EXCEPT AS PROVIDED IN SUPPLIERS' STANDARD CONDITIONS OF SALE, SUPPLIERS AND THEIR REPRESENTATIVES
SHALL IN NO EVENT BE RESPONSIBLE FOR ANY LOSS RESULTING FROM ANY USE OF ITS MATERIALS, PRODUCTS OR SERVICES DESCRIBED HEREIN.

Each user bears full responsibility for making its own determination as to the suitability of Suppliers' materials, services, recommendations, or advice for its own particular use. Each user must identify and
perform all tests and analyses necessary to assure that its finished parts incorporating Suppliers' products, materials, or services will be safe and suitable for use under end-use conditions. Nothing in
this or any other document, nor any oral recommendation or advice, shall be deemed to alter, vary, supersede, or waive any provision of Suppliers' Standard Conditions of Sale or this Disclaimer, unless
any such modification is specifically agreed to in a writing signed by Suppliers. No statement contained herein concerning a possible or suggested use of any material, product, service or design is
intended, or should be construed, to grant any license under any patent or other intellectual property right of Suppliers or any of its subsidiaries or affiliates covering such use or design, or as a
recommendation for the use of such material, product, service or design in the infringement of any patent or other intellectual property right.
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