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Description

TSR116, TSR117, TSR144, TSR145 and YR3187 are pure silicone varnishes, and are used as the paint vehicle for purposes of thermoresistance, water
resistance and weather resistance. The sequence of their paint film hardness is as follow;

Hard ---- YR3187>TSR144>TSR145>TSR117>TSR116----- Soft

Key Features and Benefits

» TSR116; The most flexible and thermoresistant resin.

»  TSR117; Paint film is hard and thermoresistant.

» TSR144; Can be dried at room temperature, but its paint film is slightly fragile and dissolved by solvent like xylene and toluene. A strong paint film can be
obtained with heating at more than 200°C. Excellent thermoresistance.

= TSR145; Little change in color and gloss at high-temperature. Paint film is somewhat hard.

» YR3187; Paint film is hard, thermoresistant and slightly fragile. Smoke generation at high temperature is low.

Typical Physical Properties

PROPERTIES TSR116 TSR117 TSR144 TSR145 YR3187
Appearance Yellowish, transparent
Specific gravity (25°C) 1.01 1.01 1.02 1.07 1.02
Viscosity (25°C) Pa-s {P} 0.1{1.0} 0.15 {1.5} 0.1{1.0} 0.04{0.4} | 0.02{0.2}
Solid content % 50 50 50 60 50
Acid value 2.6 25 1.0 - 3.0
200°C h within 1.5 - within 17*1 - -
Curing time
150°C h - within 3 within 372 within 1 within 1
Bending (3mm) 250°C,300h | 250°C, 72h | - - -
Heating loss (250°C, 72h) % 4.4 4.8 - - R
Diluent xylene, xylene, xylene, xylene, xylene,
toluene toluene toluene toluene toluene

Notes *1; 100°C *2; 25°C

Properties Of Clear Film
PROPERTIES TSR116 TSR117 TSR144 TSR145 YR3187

Drying condition (1h) °C 200 250 150 250 100 25 (24h) | 150 150 | 200
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Hardness (sword rocker) 38 42 34 50 57 36 55 55 57
Ericksen mm 9 9 2 8 2 - 4 4 4
Drawing test 20/20 20/20 20/20 20/20 20/20 20/20 20/20 - 20/20
Cross cut 100/100 100/100 100/100 100/100 100/100 100/100 100/100 - 100/100
Impact test (300g 1/2", 40cm) (e] (¢] X (¢] X o X X X
Bending (3mm ®) (o} (o} [0} [0} [0} [0} [0} X X

Note : Thickness of the paint films 30-40um

Packaging
TSR116, TSR117, TSR144, 1kg can available in case of 10 18 kg can TSR116, TSR117, TSR144, TSR145 available by the can 200 kg drum
TSR145 available by the drum
YR3187 1kg can available in case of 10 18 kg can available by the can

Heat Resistance

Black enamel (semi-smoked), composed as described below, was made, and a heat resistance test was performed.

TSR145 Usual product (TSR117)
Test Conditions 16h Gloss (60°) Color differences Gloss (60°) Color differences

Initial After test Gloss retaining rate % AE Initial After test Gloss retaining rate % AE
250°C 37.7 23.2 61.5 0.7 318 7.0 22.0 5.6
400°C 37.1 9.1 24.5 2.7 34.5 2.7 7.8 7.0

Note: Test panel A non-treated steel sheet (SPC-1 50 150x1.0 t)
Under paint 20pm (silicone aluminum paint) 150°Cx1h baking
Over paint 25um 150°Cx1h baking
Composition of the paint

1. Silicone resin (solid component of resin) 140 parts

2. Mica powder *1 170 parts
3. Ceramic black *2 270 parts
4. Al-stearic acid 0.3 parts
5. Xylene 50 parts

*1: TAKARAMAIKA #103(Takara Kogyo Company)
*2: #2930 (Ferro Enamels (Japan) Limited)

Catalyst Use

ROOM TEMPERATURE CURING

TSR116, TSR117 and TSR144 can be cured at room temperature with the use of curing catalyst CR15, The drying ability of the paint film and the pot life of
a varnish with the addition of CR15 is shown in the following table.

Varnish (NV50%) CR15 Diluent (xylene) Curing time (25°C) h Pot life (25°C) h
100 part 2 part - 7 1-2

100 part 2 part 70 part 7 8-16
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DRYING AT LOW TEMPERATURE (100-150°C)

TSR116, TSR117 and TSR144 can be completely cured at 100~150°C, do not show thermo-adhesivness with the addition of CR12 or CR13.

20g of CR12 and 100g of n-butanol, or 10g of CR13 and 100g of n-butanol are added to 1kg of the varnish. The pot life of the varnish is about 2 months at
room temperature after addition of CR12 or CR13.

The curing ability of TSR117 with the addition of CR12 or CR13*1

Drying temperature °C 70 90 110 130 150
Drying time min 150 40 15 5 <5
Drying time to give non-adhesiveness (200°C)*2 h - - 3 1 0.5

Note-1: TSR116 takes a little more time than TSR117

Note-2: A sheet of asbestos paper (0.3mm in thickness, 25.4??100mm) was placed on the dried film, loaded with 125¢g of weight using a piece of iron
(257?25??25mm), left for 15mimutes at 200°C, and then the time that cured film did not adhere to the asbestos paper was measured and show in the
table.

OTHERS

As other effective catalysts, metal soap of Fe, Co, Mn, and Zn give the proper characteristics to the paint membrane at 150~200°C.
The sequence of catalytic activity is as below.

Strong Fe>Mn>2Zn Week

Added amount of the metal to the resin is as below.

Fe 0.01~0.05% Mn 0.1~0.5%

Co 0.1~0.5% Zn 0.5%

In case of the aluminum paint, the use of 0.05~0.1% of Co or 0.01% of Fe is desirable; Zn cannot be used.

Patent Status

Nothing contained herein shall be construed to imply the nonexistence of any relevant patents or to constitute a permission, inducement or
recommendation to practice any invention covered by any patent, without authority from the owner of the patent.

Product Safety, Handling and Storage

« Wear eye protection, protective gloves and respiratory protection.

» Since it is flammable, strictly prohibit the use of any device that may cause fire.

» As an electrostatic prevention, have equipments and devices grounded.

» Avoid direct sunlight and store the product, after it has been tightly sealed, at a dark indoor area which has little moisture.
» Keep out of the reach of children.

Customers should review the latest Material Safety Data Sheet (MSDS) and label for product safety information, safe handling instructions, personal
protective equipment if necessary, and any special storage conditions required for safety. MSDS are available at www.momentive.com or, upon
request, from any Momentive Performance Materials (MPM) representative. For product storage and handling procedures to maintain the
product quality within our stated specifications, please review Certificates of Analysis, which are available in the Order Center. Use of
other materials in conjunction with MPM products (for example, primers) may require additional precautions. Please review and follow the safety
information provided by the manufacturer of such other materials.

Limitations

Customers must evaluate Momentive Performance Materials products and make their own determination as to fithess of use in their particular
applications.

From automotive to healthcare, from electronics to construction, products from Momentive Performance Materials Inc. are practically everywhere you
look. We are a global leader in silicones and advanced materials with a 70+ year heritage of innovation and being first to market — with performance
applications that improve everyday life. By knowing our customers' needs and creating custom technology platforms for them, we provide science based
solutions to help customers increase performance, solve product development issues and engineer better manufacturing processes.
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Contact Information

For product prices, availability, or order placement, contact our customer service by visiting www.momentive.com/Contacts

For literature and technical assistance, visit our website at: www.momentive.com

Momentive and the Momentive logo are trademarks of Momentive Performance Materials Inc.
DISCLAIMER

The information provided herein was believed by Momentive Performance Materials Inc. (collectively with its subsidiaries, “Momentive”) to be accurate at
the time of preparation or prepared from sources believed to be reliable, but it is the responsibility of the user to investigate and understand other
pertinent sources of information, to comply with all laws and procedures applicable to the safe handling and use of the product, and to determine the
suitability of the product for user's intended application or use. All products supplied by Momentive are subject to Momentive’s standard terms and
conditions of sale. MOMENTIVE MAKES NO WARRANTY, EXPRESS OR IMPLIED, CONCERNING THE PRODUCT OR THE MERCHANTABILITY OR
FITNESS THEREOF FOR ANY PURPOSE OR CONCERNING THE ACCURACY OF ANY INFORMATION PROVIDED BY MOMENTIVE, except that the
product shall conform to Momentive's specifications. Nothing contained herein constitutes an offer for the sale of any products.
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