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1. IDENTIFICATION OF THE SUBSTANCE AND OF THE COMPANY

Dow Corning Corporation 24 Hour Emergency Telephone: (989) 496-5900
South Saginaw Road Customer Service: (989) 496-6000
Midland, Michigan 48686 Product Disposal Information: (989) 496-6315

CHEMTREC: (800) 424-9300

MSDS No.: 02393247 Revision Date: 2002/04/11

Generic Description: Silicone
Physical Form: Viscous Liquid
Color: Gray
Odor: Slight odor

NFPA Profile: Health 1 Flammability 1 Instability/Reactivity 0

Note: NFPA = National Fire Protection Association

2. OSHA HAZARDOUS COMPONENTS

CAS Number Wt % Component Name
None > 60.0 Treated aluminum oxide
68037-59-2 <1.0 Dimethyl, methylhydrogen siloxane

The above components are hazardous as defined in 29 CFR 1910.1200.

3. EFFECTS OF OVEREXPOSURE

Acute Effects

Eye: Direct contact may cause temporary redness and discomfort.

Skin: No significant irritation expected from a single short-term exposure.
Inhalation: Vapor overexposure may cause drowsiness.

Oral: Low ingestion hazard in normal use.

Prolonged/Repeated Exposure Effects

Skin: Repeated or prolonged exposure may cause irritation.
Inhalation: No known applicable information.
Oral: No known applicable information.

Signs and Symptoms of Overexposure

No known applicable information.

Medical Conditions Aggravated by Exposure
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No known applicable information.

The above listed potential effects of overexposure are based on actual data, results of studies performed upon similar
compositions, component data and/or expert review of the product. Please refer to Section 11 for the detailed toxicology
information.

4. FIRST AID MEASURES

Eye: Immediately flush with water.

Skin: No first aid should be needed.

Inhalation: Remove to fresh air. Get medical attention if ill effects persist.
Oral: No first aid should be needed.

Comments: Treat according to person's condition and specifics of exposure.

5. FIRE FIGHTING MEASURES

Flash Point: > 212 °F /> 100 °C (Closed Cup)
Autoignition Not determined.
Temperature:

Flammability Limits in Air: Not determined.

Extinguishing Media: On large fires use dry chemical, foam or water spray. On small fires use carbon dioxide
(CO2), dry chemical or water spray. Water can be used to cool fire exposed containers.

Fire Fighting Measures:  Self-contained breathing apparatus and protective clothing should be worn in fighting
large fires involving chemicals. Use water spray to keep fire exposed containers cool.
Determine the need to evacuate or isolate the area according to your local emergency
plan.

Unusual Fire Hazards: None.

Hazardous Decomposition Products

Thermal breakdown of this product during fire or very high heat conditions may evolve the following hazardous
decomposition products: Carbon oxides and traces of incompletely burned carbon compounds. Silicon dioxide.
Formaldehyde. Metal oxides. Hydrogen.

6. ACCIDENTAL RELEASE MEASURES
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Containment/Clean up: Determine whether to evacuate or isolate the area according to your local emergency
plan. Observe all personal protection equipment recommendations described in Sections
5 and 8. For large spills, provide diking or other appropriate containment to keep material
from spreading. If diked material can be pumped, store recovered material in appropriate
container. Materials in contact with water, moisture, acids or bases have the potential to
generate hydrogen gas. Recovered material should be stored in a vented container.
Clean up remaining materials from spill with suitable absorbant. Clean area as
appropriate since some silicone materials, even in small quantities, may present a slip
hazard. Final cleaning may require use of steam, solvents or detergents. Dispose of
saturated absorbant or cleaning materials appropriately, since spontaneous heating may
occur. Local, state and federal laws and regulations may apply to releases and disposal
of this material, as well as those materials and items employed in the cleanup of releases.
You will need to determine which federal, state and local laws and regulations are
applicable. Sections 13 and 15 of this MSDS provide information regarding certain
federal and state requirements.

Note: See section 8 for Personal Protective Equipment for Spills. Call Dow Corning Corporation, (989) 496-5900, if
additional information is required.

7. HANDLING AND STORAGE

Use with adequate ventilation. Product evolves flammable methyl alcohol when exposed to water or humid air.
Provide ventilation during use to control exposure within Section 8 guidelines or use air-supplied or self-contained
breathing apparatus. Avoid eye contact. Avoid breathing vapor. Keep container closed.

Product may evolve minute quantities of flammable hydrogen gas which can accumulate. Adequately ventilate to
maintain vapors well below flammability limits and exposure guidelines. Do not repackage. Do not store in glass

containers which may shatter due to pressure build up. Clogged container vents may increase pressure build up.

Keep container closed and store away from water or moisture.

8. EXPOSURE CONTROLS / PERSONAL PROTECTION

Component Exposure Limits

CAS Number Component Name Exposure Limits
None Treated aluminum oxide See methyl alcohol comments.

Methyl alcohol forms on contact with water or humid air. Provide adequate ventilation to control exposures within
guidelines of OSHA PEL: TWA 200 ppm and ACGIH TLV-skin: TWA 200 ppm, STEL 250 ppm.

Engineering Controls

Local Ventilation: Recommended.
General Ventilation: Recommended.

Personal Protective Equipment for Routine Handling

Eyes: Use proper protection - safety glasses as a minimum.

Skin: Washing at mealtime and end of shift is adequate.
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Suitable Gloves:

Inhalation:

Suitable Respirator:

No special protection needed.

Use respiratory protection unless adequate local exhaust ventilation is provided or air
sampling data show exposures are within recommended exposure guidelines. Industrial
Hygiene Personnel can assist in judging the adequacy of existing engineering controls.

General and local exhaust ventilation is recommended to maintain vapor exposures
below recommended limits. Where concentrations are above recommended limits as
determined by air sampling or are unknown, appropriate respiratory protection should be
worn. Follow OSHA Respirator Regulations (29 CFR 1910.134) and use NIOSH/MSHA
approved respirators.

Personal Protective Equipment for Spills

Eyes:
Skin:

Inhalation/Suitable
Respirator:

Precautionary Measures:

Comments:

Use full face respirator.
Washing at mealtime and end of shift is adequate.

Respiratory protection recommended. Follow OSHA Respirator Regulations (29 CFR
1910.134) and use NIOSH/MHSA approved respirators. Protection provided by air
purifying respirators against exposure to any hazardous chemical is limited. Use a
positive pressure air supplied respirator if there is any potential for uncontrolled release,
exposure levels are unknown, or any other circumstance where air purifying respirators
may not provide adequate protection.

Avoid eye contact. Avoid breathing vapor. Keep container closed. Use reasonable care.
Product evolves flammable methyl alcohol when exposed to water or humid air. Provide

ventilation during use to control exposure within Section 8 guidelines or use air-supplied
or self-contained breathing apparatus.

Note: These precautions are for room temperature handling. Use at elevated temperature or aerosol/spray applications may

require added precautions.

9. PHYSICAL AND CHEMICAL PROPERTIES

Physical Form:

Color:

Odor:

Specific Gravity @ 25°C:
Viscosity:
Freezing/Melting Point:
Boiling Point:

Vapor Pressure @ 25°C:
Vapor Density:

Solubility in Water:

pH:

Volatile Content:

Viscous Liquid
Gray

Slight odor

2.7

500 Poise

Not determined.
> 35C/95F

Not determined.
Not determined.
Not determined.
Not determined.
Not determined.

Note: The above information is not intended for use in preparing product specifications. Contact Dow Corning before writing

specifications.
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10. STABILITY AND REACTIVITY
Chemical Stability: Stable.
Hazardous Hazardous polymerization will not occur.
Polymerization:
Conditions to Avoid: None.
Materials to Avoid: Oxidizing material can cause a reaction. Water, alcohols, acidic or basic materials, and

many metals or metallic compounds, when in contact with product, liberate flammable
hydrogen gas, which can form explosive mixtures in air.

11. TOXICOLOGICAL INFORMATION

Special Hazard Information on Components

No known applicable information.

12. ECOLOGICAL INFORMATION

Environmental Fate and Distribution

Complete information is not yet available.

Environmental Effects

Complete information is not yet available.

Fate and Effects in Waste Water Treatment Plants

Complete information is not yet available.

Ecotoxicity Classification Criteria

Hazard Parameters (LC50 or EC50) High Medium Low
Acute Aquatic Toxicity (mg/L) <=1 >1 and <=100 >100
Acute Terrestrial Toxicity <=100 >100 and <= 2000 >2000

This table is adapted from "Environmental Toxicology and Risk Assessment”, ASTM STP 1179, p.34, 1993.

This table can be used to classify the ecotoxicity of this product when ecotoxicity data is listed above. Please read the other information presented
in the section concerning the overall ecological safety of this material.

13. DISPOSAL CONSIDERATIONS

RCRA Hazard Class (40 CFR 261)

When a decision is made to discard this material, as received, is it classified as a hazardous waste? Yes

Characteristic Waste:
Reactive: D003

State or local laws may impose additional regulatory requirements regarding disposal.
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Call Dow Corning Corporate Environmental Management, (989) 496-6315, if additional information is required.

14. TRANSPORT INFORMATION

DOT Road Shipment Information (49 CFR 172.101)

Not subject to DOT.

Ocean Shipment (IMDG)

Not subject to IMDG code.

Air Shipment (IATA)

NOT IATA REGULATED. (VENTED PACKAGES FORBIDDEN FOR AIR TRANSPORT)

Call Dow Corning Transportation, (989) 496-8577, if additional information is required.

15. REGULATORY INFORMATION

Contents of this MSDS comply with the OSHA Hazard Communication Standard 29 CFR 1910.1200.

TSCA Status: All chemical substances in this material are included on or exempted from listing on the TSCA
Inventory of Chemical Substances.

EPA SARA Title Ill Chemical Listings

Section 302 Extremely Hazardous Substances:
None.
Section 304 CERCLA Hazardous Substances:
None.
Section 312 Hazard Class:
Acute: Yes
Chronic: No
Fire: No
Pressure: No
Reactive: Yes
Section 313 Toxic Chemicals:

None present or none present in regulated quantities.

Supplemental State Compliance Information

California

Warning: This product contains the following chemical(s) listed by the State of California under the Safe Drinking
Water and Toxic Enforcement Act of 1986 (Proposition 65) as being known to cause cancer, birth defects or other
reproductive harm.
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None known.

Massachusetts

No ingredient regulated by MA Right-to-Know Law present.

New Jersey
CAS Number Wit % Component Name
None > 60.0 Treated aluminum oxide

68083-19-2  10.0-30.0 Dimethyl siloxane, dimethylvinyl-terminated

Pennsylvania

CAS Number Wt % Component Name

None > 60.0 Treated aluminum oxide

68083-19-2  10.0-30.0 Dimethyl siloxane, dimethylvinyl-terminated

16. OTHER INFORMATION

Prepared by: Dow Corning Corporation

These data are offered in good faith as typical values and not as product specifications. No warranty, either
expressed or implied, is hereby made. The recommended industrial hygiene and safe handling procedures are
believed to be generally applicable. However, each user should review these recommendations in the specific
context of the intended use and determine whether they are appropriate.

(R) indicates Registered Trademark
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Thermal Interface- DOW Corning® SE 4450 Thermally
Wet Dispensed  Conductive Adhesive

1-part gray, flowable thermally conductive adhesive with high
FEATURES tensile strength

e Flowable
e OQutstanding thermal conductivity

values TYPICAL PROPERTIES
e Heat Cure Specification Writers: Please contact your local Dow Corning sales office or your Global
e High tensile strength Dow Corning Connection before writing specifications on this product.

e No added solvents

BENEFITS
Property Unit Value
e No mixing of separate components Viscosity cP 57000
required mPa-sec 57000
e Rapid, versatile cure processing Pa-sec 57
controlled by temperature
e Able to flow, fill or self-leveling after Specific Gravity (Cured) - 2.73
dispensing
e Heat flow away from electronic Heat Cure Time @ 150°C minutes 30
components can increase reliability
Durometer Shore A (JIS) - 94
POTENTIAL USES
Tensile Strength psi 1060
e Adhesive for power supply components MPa 7.3
e Ink jet printer heads kg/cm2 74
e Bonding ICs with heat sinks
Elongation % 45
APPLICATION METHODS ) ) )
Unprimed Adhesion - Lap Shear (Al)  psi 570
e Automated 1 di . MPa 3.9
utomated or manual dispensing N/em?2 390
Dielectric Strength volts/mil 575
kV/mm 22
Dielectric Constant at | MHz - 0.006
Dissipation Factor at 1| MHz - 0.003
Volume Resistivity ohm*cm 3.3ElLS
Thermal Conductivity btu/hr ft degF  3.322
W/mK 1.92

Shelf Life @ <4°C months 6




DESCRIPTION

The heat-cure, thermally conductive
adhesives produce no by-products in
the cure process, allowing their use in
deep section and complete
confinement. These adhesives will
develop good, primerless adhesion to
a variety of common substrates
including metals, ceramics, epoxy
laminate boards, reactive materials
and filled plastics. Long-term,
reliable protection of sensitive
circuits and components is important
in many of today’s delicate and
demanding electronic applications.
With the increase in processing
power and the trend toward smaller,
more compact electronic modules, the
need for thermal management is
growing. Thermally conductive
silicones function as heat transfer
media, durable dielectric insulation,
barriers against environmental
contaminants and as stress-relieving
shock and vibration absorbers over a
wide temperature and humidity range.
In addition to sustaining their
physical and electrical properties over
a broad range of operating conditions,
silicones are resistant to ozone and
ultraviolet degradation and have good
chemical stability. Good heat
transfer is dependent on a good
interface between the heat producing
device and the heat transfer media.
Silicones have a low surface tension
that enables them to wet most
surfaces, which can lower the thermal
contact resistance between the
substrate and the material.

SUBSTRATE TESTING

To ensure maximum bond strength
for adhesives on a particular
substrate, 100 percent cohesive
failure of the adhesive in a lap shear
or similar adhesive strength test is
needed. This ensures compatibility of
the adhesive with the substrate being
considered. Also, this test can be used
to determine minimum cure time or to
detect the presence of surface
contaminants such as mold release
agents, oils, greases and oxide films.

PROCESSING/CURING
Addition-cure adhesives should be
cured at 100°C (212 °F) or above. The
cure rate is rapidly accelerated with
heat (see heat-cure times in Typical
Properties table). Thin sections of less
than mils may be cured in 15 minutes
at 150°C (30 °F). For thicker sections,
a pre-cure at 70°C (158°F) may be
necessary to reduce voids in the
elastomer. Length of pre-cure will
depend on section thickness and
confinement of adhesive. It is
recommended that 30 minutes at 70°C
(158°F) be used as a starting point for
determining necessary pre-cure time.
Addition-curing materials contain all
the ingredients needed for cure with
no by-products from the cure
mechanism. Deep-section or confined
cures are possible. Cure progresses
evenly throughout the material. These
adhesives generally have long
working times.

ADHESION

Dow Corning silicone adhesives are
specially formulated to provide
unprimed adhesion to many reactive
metals, ceramics and glass, as well as
to selected laminates, resins and
plastics. However, good adhesion
cannot be expected on non-reactive
metal substrates or non-reactive
plastic surfaces such as Teflon®,
polyethylene or polypropylene.
Special surface treatments such as
chemical etching or plasma treatment
can sometimes provide a reactive
surface and promote adhesion to
these types of substrates. Dow
Corning® brand primers can be used
to increase the chemical activity on
difficult substrates. For best results,
the primer should be applied in a very
thin, uniform coating and then wiped
off after application. After
application, primers should be
thoroughly cured prior to application
of the silicone elastomer. Poor
adhesion can be experienced on
plastic or rubber substrates that are
highly plasticized, since the mobile
plasticizers act as release agents.
Small-scale laboratory evaluation of
all substrates is recommended before
production trials are made. In general,
increasing the cure temperature

and/or cure time will improve the
ultimate adhesion.

USEFUL TEMPERATURE
RANGES

For most uses, silicone adhesives
should be operational over a
temperature range of -45 to 200°C (-
49 to 392 °F) for long periods of time.
However, at both the low and high
temperature ends of the spectrum,
behavior of the materials and
performance in particular applications
can become more complex and
require additional considerations. For
low-temperature performance,
thermal cycling to conditions such as
-55°C (-67°F) may be possible for
most products, but performance
should be verified for your parts or
assemblies. Factors that may
influence performance are
configuration and stress sensitivity of
components, cooling rates and hold
times, and prior temperature history.
At the high-temperature end, the
durability of the cured silicones is
time and temperature dependent. As
expected, the higher the temperature,
the shorter the time the material will
remain useable.

SOLVENT EXPOSURE
Although highly filled silicones such
as those discussed in this data sheet
are generally more resistant to solvent
or fuel exposure, standard silicones
are intended only to survive splash or
intermittent exposures. Testing
should be done to confirm
performance of the adhesives in the
application and under the specified
environmental conditions.

STORAGE AND SHELF

LIFE

Shelf life is indicated by the “Use
By” date found on the product label.
For best results, Dow Corning
thermally conductive materials
should be stored at or below the
maximum specified storage
temperature. Special precautions must
be taken to prevent moisture from
contacting these materials.
Containers should be kept tightly
closed and head or air space



minimized. Partially filled containers
should be purged with dry air or other
gases, such as nitrogen. Any special
storage and handling instructions will
be printed on the product containers.

HEALTH AND
ENVIRONMENTAL
INFORMATION

To support customers in their
product safety needs, Dow Corning
has an extensive Product Stewardship
organization and a team of Product
Safety and Regulatory Compliance
(PS&RC) specialists available in each
area. For further information, please
see our website,
www.dowcorning.com, or consult
your local Dow Corning
representative.

LIMITATIONS
These products are neither tested nor
represented as suitable for medical or
pharmaceutical uses.

LIMITED WARRANTY
INFORMATION PLEASE
READ CAREFULLY

The information contained herein is
offered in good faith and is believed
to be accurate. However, because
conditions and methods of use of our

information should not be used in
substitution for customer’s tests to
ensure that Dow Corning’s products
are safe, effective, and fully
satisfactory for the intended end use.
Suggestions of use shall not be taken

as inducements to infringe any patent.

Dow Corning’s sole warranty is that
the product will meet the Dow
Corning sales specifications in effect
at the time of shipment. Your
exclusive remedy for breach of such
warranty is limited to refund of
purchase price or replacement of any
product shown to be other than as
warranted. DOW CORNING
SPECIFICALLY DISCLAIMS ANY
OTHER EXPRESS OR IMPLIED
WARRANTY OF FITNESS FOR A
PARTICULAR PURPOSE OR
MERCHANTABILITY. DOW
CORNING DISCLAIMS
LIABILITY FOR ANY
INCIDENTAL OR
CONSEQUENTIAL DAMAGES.

SAFE HANDLING

INFORMATION

PRODUCT SAFETY
INFORMATION REQUIRED FOR
SAFE USE IS NOT INCLUDED IN
THIS DOCUMENT. BEFORE
HANDLING, READ PRODUCT
AND MATERIAL SAFETY DATA

products are beyond our control, this SHEETS AND CONTAINER
DOW CORNING Electronics

I

LABELS FOR SAFE USE,
PHYSICAL AND HEALTH
HAZARD INFORMATION. THE
MATERIAL SAFETY DATA
SHEET IS AVAILABLE ON THE
DOW CORNING WEBSITE AT
WWW.DOWCORNING.COM, OR
FROM YOUR DOW CORNING
REPRESENTATIVE, OR
DISTRIBUTOR, OR BY CALLING
YOUR GLOBAL DOW CORNING
CONNECTION.

For More Information

To learn more about these and other
products available from Dow
Corning, please visit the Dow
Corning Electronics website at
www.dowcorning.com/ electronics.

Dow Corning and Sylgard are registered trademarks of Dow Corning Corporation.

All other trademarks or brand names are the property of their respective owners.
©2008 Dow Corning Corporation. All rights reserved. Printed in USA  Form No.

11-1321B-01
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