Paint & Coating JAPAN

| Silicone Products Guide

Silicones Making Resins
Highly Functional

Introducing 4 Usages and
New Silicone Antifoaming Products

Apply on the substrate as resin itself.

Base

Resins Improve other resins and impart them

with the properties of silicones.

Ad

P

[yl 166 Modify the surface of fillers

: to improve coating performance.
Fillers

IGOEINI A Eliminate foam and

Agents suppress foam generation.

Shinctsu
"Shin-Etou Silicone.

W13 Modify the surface conditions of coatings.

(D Silicone Based Resins

(2 Resin Hybridization Agents

(® Surface Modifiers for Coating

(@) Surface Modifiers for Pigments & Fillers

Silicone Defoaming Agents




Usage

B Hydrophilic

= Anti-fog Coating Agent
X-12-1373

Features and Benefits Anti-fog Mechanism Water Resistant Test Result
. . - Hydrophilic type Untreated nti-fog | X-12-1373
(especially under high humidity yerop yp agent (Hydrophilic) (Hpvrgrdoupc;ilii\c) Untreated

conditions)
e |t has better water resistance

Initial coating evaluation
Good Good Bad

than the conventional Initial
property
App"CﬂtiOhS Coating fil luation after i ion i terfor1h
oating film evaluation after immersion in water for 1 hour
‘Anti-fog treatment for glass Maintains Water vapor Water droplets ’ Good Bad Bad
and transparent transparency by becomes water freeze Water 00 i a
resin (polycarbonate, etc.) turning water vapor droplets and below 0°C. resistant
into a water film. gets fogging. AL
property

General Properties

oo

Active ingredient wit% 25
Solvent wit/wt |PA: MEK= 3:1
Appearance at 25°C Yellow liquid
- J
Viscosity at 25°C mmé2/s 10
. .. 120°Cx30 min
Standard curing conditios recommended film thickness 3 pm

(Not specified values)
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Usage

| High Slipperiness,

e Water-absorptive Anti-fog Coating Agent

Features and Benefits Anti-fog Mechanism Anti-fog Coating Agent Test Result

e Excellent water resistance and Water-absorptive |y otos Base material: Polycarbonate, Film thickness: 5 pm,
anti-fog durability. type fiireate Scratch resistance: Paper wiper/1 kg/1,000 times
e Forms a coating film with high hardness

and excellent scratch resistance.
e Since there is no water film,

Anti-fog X-12-1402A X-12-1372A

(Conventional product) No-coating

- :
“OdU | (Water-absorptive) (Water-absorptive)

agents

visibility is kept good. Good Good Bad
Also, it does not freeze. Initial
Anti-fog
Applications Coating absorbs Water vapor Water droplets Performance
, water vapor becomes water | are generated when
*Anti-fog treatment flor glass to maintain droplets and the moisture Time unti
and transparent resin transparency. gets fogging. absorption cloudy aftfr o5 ¢ 30 s 0s
olycarbonate, etc. imit i . eXposure 10
(poly ) limit is exceeded g
i Surface Pencil
General Properties ardnoss H HB HB
Active ingredient wi% 39 (Not specified values)
Solvent wt/wt MEK: PGME=1 : 1 Anti-fog test
valuation model
Appearance at 25°C Pale yellow liquid evaluation mode
Test
Viscosity at 25°C mm2/s 30 specimen
. .. 120°Cx30 min
Standard curing conditios recommended film thickness 5-10 ym 40°C
Warm water

(Not specified values)
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1 Photo-curing

. Hard Coating Agent

- -l -

=l v

Features and Benefits

e Solvent-free photo-curing hard coating agent.
e Forms a coating film with excellent scratch resistance and low warpage
when exposed to light in the atmosphere.
e Can be used for coating applications that require low viscosity, such as spray coating.
e Normal product (X-48-5030) and high weather resistant product (X-48-5031) are available.

Applications
-Hard coating of organic resin parts (PMMA, PC, PET, etc..)

General Properties / Film Properties

Comparative paint

Coating Physical Properties™ X-48-5030 X-48-5031 (DPHA/HDDA/Photoinitiator ™
=85/15/5)
Coating viscosity mPa-s 40 60 520
Pencil hardness 750 g 2H 2H 2H
Steel wool resistance™* Good Good Good
Taber test (500 g x 500 rotation) A4Hz =5.0 A4Hz = 6.8 AHz =12.3
Low warp property Good Good Poor

*1 Coating conditions: Each sample was coated on a polycarbonate substrate with a bar coater (#8) (Not specified values)

— Light irradiation (in air, high-pressure mercury lamp: 2,400 mJ/cm?)
*k2 #0000, 200 g, No scratches after 10 cycles: Good, Scratches: Bad
*k3 DPHA: dipentaerythritol hexaacrylate, HDDA: hexanediol diacrylate, Photoinitiator: Omnirad-1173 (manufactured by IGM Resins)

Usage

Silicone Based Resins

Warpage Comparison
(Substrate: PET Film)

Comparative paint X-48-5030

Weather Resistance Comparison

(After SUV weather resistance test equivalent
to 2 years)

Comparative paint X-48-5031

RCk
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Usage

Silicone Based Resins

BEEE) Room Temperature Cure

Solvent Water Electrical High Hardness
Resistance Repellency  Insulation High Strength

Water Repellent Silicone

-—
| o

Features and Benefits

e A solvent-free, low-viscosity catalyst-containing one-component type.
e |t has a tack-free time of less than 10 minutes at normal temperature,

General Properties

Applications

-\Water repellent coating
-GConformal coating

and forms a cured film with excellent solvent resistance,
water repellency, and electrical insulation after complete curing.
e Since it can be made thicker, it is possible to create a coating
with excellent luster.
e |t is possible to form a film with high hardness and high strength.

Cured Film Properties

Product name

Comparison with Fluorine-based Water-repellent Coating Agents

Type Methyl -Electrical insulation coating
Appearance Pale yellow to yellow liquid

Viscosity at 25°C mPa-s 100-200

Solvent Not included

(Not specified values)

Cured Film Properties (without Substrate)
Cured film property

(2 mm thickness without substrate)

Product name X-48-2316 X-48-2316
min 8 o 4t +

Tack-free™ Water contact Hardness Durometer A 90
*1
Acetone rubbing ™' times > 90 angle” (2 ul) Tensile strength MPa 9
Water contact angle™ (2 pL) ° 103 :r?;(ﬁa q{?c(a;nsl_c)ontact ° + + + Volume resistivity TQ-cm 2-3
Pencil hardness™’ 4B . Dielectric breakdown strength kV/mm > 20
Water fall angle o

Steel plate adhesion™ 100/100 (20 L) T T Elongation at break % | 20-30
Glass Epoxy adhesion™? 100/100 Gloss +(No change) = ++(Greatly improved) (Not specified values)
Heat resistance** 150°Cx500 h No change Film thickness +(Possible up to several ym) | ++(Possible up to several mm) Cured Film Appearance
Moisture and Heat resistance™ Compatibility +(Fluorine solvent) | +(General organic solvent)
85°C/85%RHx100 h No change | i i

o » Heat resistance, Flame retardancy | +(Thermal decomposition) | ++(No thermal decomposition)
Long term migration test No change *1 Substrate: Glass, Film thickness 5 pm (Not specified values)

100 V/60°C/90%RHx1,000 h

Flame retardancy*°

Cure conditions: Film thickness 10 pm, 25°C/50%RHx1 week
k1 Substrate: zinc phosphate treated steel plate 2 Substrate: FR-4
*k3 In-house simple evaluation results in accordance with the flame retardant UL94 standard

++; Excellent +: Good

Possibility of use
as fluorine substitute material

V-0 equivalent

(Not specified values) (Film thickness 1 mm, after 25°C/50%RHx1 day)

s
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| <’
S % Mgh Hardness, Water Repellency, - suoesssss

. wr e, Anti-fouling Coating Agents

Resistance Resistance

=Z2UUIF =2 UL

Features and Benefits

e Excellent water repellency, water sliding property, and magic marker stain resistance.
e Rapid curing, one-component dealcoholization condensation reaction type.

e X-88-2003A has both high hardness and crack resistance.

e X-88-2005 is an deethanolization type, but can form a film in a short time.

General Properties Comparison with

General-purpose
Product name X-88-2003A | X-88-2005 | KR-400 Silicone Oligomer
min < 30 <30

TaCk-fI’ee 30'60 X'88'2003A

Pencil hardness After 7 days 4H 4H 8H — X-88-2005

Water contact angle™ (2 pL) ° 107 104 92 - KR-400

Water fall angle™? (20 pL) ° 27 38 32

@ | Room temperature Good Good Good : : :

E Magic Marker Stain Resistance

% | 190°Cx2 h X-88-2003A / X-88-2005 KR-400 (Conventional product)

_“:’ After heat resistance test Good Poor Poor

S | SUV Test

< | after 1 year equivalent Good Poor Poor . »

Magic marker stain resistance Good Good Poor

Generated alcohol Methanol Ethanol Methanol Wrighting After wiping Wrighting After wiping

magic marker magic marker magic marker magic marker

k1 Higher value means good performance. (Not specified values) Substrate: soda glass
2 Lower value means good performance. * Shin-Etsu Chemical Co., Ltd. is developing X-88-2005 with improved crack resistance.

If you are interested, please contact Shin-Etsu Sales Department.

RCk
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What is Cold Blend Silicone?

Current Silicone Resin Modification
User reacts resin and silicone oligomer to create silicone modified resin.

» (g = [ » &£

Reaction Kettle
Silicone Modified Resin

(Silicone Paint, Inorganic Paint)
Cold Blend Simultaneous

A method of mixing multiple ingredients without the need for heat. curing and

modification
the
A B on the
coating film
|

<Excellent Features> Silicone modification is possible without synthesis equipment.
o snncszmzsniey e v OIMIECSU




Cold Blend Silicone Selection Flowchart

Solventborne? Waterborne?

Solventborne Waterborne

Heat Baking? Ambient Temperature Drying? X-52-8432(For Acrylic Emulsion)
X-48-1901 (For Water-based

Two-component Urethane)

Ambient Temperature

Heating

X-48-1802 Is the resin
(For Heat Baking) modified with siloxane?

X-48-1800
(For Siloxane Modified Resin)

X-48-1801, X-48-1900
(For Two-component Urethane)

IRt
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Usage

BEE Cold Blend Resin Modifier

i Silicone Oligomer Containing Hydroxyl Group
X-48-1900 Series

Features and Benefits M Structure Model HO_
e Silicone oligomer containing carbinol group and phenolic hydroxyl group. Me\ssi‘ ‘j‘i\O\ —OH
e |t can be used as a resin modifier for polyurethane, polyester, epoxy resin, etc. o Me ? om ST< e
. e
e |t has excellent compatibility with resins and can modify resins by simply mixing Ph/sfi\o/si 0\
at normal temperature (cold blending). \ Ph  ph-Si—ome
e It can impart flexibility, antifouling property and weatherability to resins and coatings. HO J\\Si/“"e Me,£ O
\ Si OH
[ ] ] ] ] [ ] \Me Me/ ‘Q/
General Properties Reactivity with Functional Groups
X-48-1900 X-48-1910 Conventional oligomer X-48-1900 X-48-1910
Functional group Carbinol Phenol | — Si-OH — C—OH OH
| . _ N Functional group _ _
Usage Resin modifier Resin modifier Silanol Carbinol
Phenol
Active Ingredient wt% 100 50
Isocyanate . I ” N
Solvent Solvent free PGMEA* (Urethane paint) Anti-fouling property, weatherability
Epoxy L | T -
Appearance trang[?all(r)élnetsl?qui d tranPsaplgr%?]ltloliV(\Jlui d (Resins for Resist) + Heat resistance, flexibility
Viscosity at 25°C mm2/s 600 20 (ot speciied values)

OHValue  KOHmg/g 50-150 30-100 It is now possible to modify resins that do not react
with conventional silicone oligomers (silanol groups)!

s
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Organofunctional
Cyclic Siloxane Materials

Low Cure
Shirinkage

Flexibility
Crack
Resistance

General Structures
[Tetra Functional Type]

Features and Benefits

e Stress relaxation
e Reduced cure shrinkage

[Dual Functional Type] X-48-5140B

Applications

‘Reactive binder
‘Reactive diluent
‘Cross-linker for

resin modification -
= Organic chain R = Alkyl Groups

General Properties
[Tetra Functional Type]

X = Reactive Functional Groups
[Dual Functional Type]

Usage

Resin Hybridization Agents

UV Cure Film Cure Shrinkage Relaxation Evaluation

Comparison: DPHA (Hexafunctional acrylic)

A composition containing 2 wt% of a photoinitiator is applied to a PET film
and cured at 600 mJ/cm2 under N2 atmosphere.

Organic functional |  Functional | Consistencyat | Viscosity | Functional group
% groups X group structure | room temperature | 25°C, mPa-s | equivalent g/mol

Active | Organic functional |  Functional | Consistencyat | Viscosity | Functional group Active
ingredient % group structure | room temperature| 25°C, mPa-s | equivalent g/mol ingredient
Alicyclic ° | Transparent Alicyclic ° | Transparent
KR'47O epoxy ||QU|d 3 000 X'40'2678 epoxy ||C|U|d
X-40-2701 100 Glycidyl | o< Tral?gﬁ%re“t 100 160 X-40-2728 = 100 Glycidyl | o< Tral’i‘glﬁ’%re”t
-3 Primary AU Transparent
X-48-9670 /70 Succinic | OONE© Transparent X-48-6942 100 amine CH2-NH: liquid
PMA70 SPSME)/; anhydride liquid 200 210 Succinic | ox®° | Transparent
X-48-9672 | 100 | .onedride | > liquid
Primary Transparent Primary Transparent
X'48'114O 100 a|C0h0| 'CHZ'OH |Iqu|d 100 190 X'48'1142 100 a|COh0| 'CH2'OH ||C]U|d
X-48-5140B 100 | Acyiic | y> | TgRAEN s 200 X-48-5142B 100 Aeic | y>  reepaent
- Transparent - Transparent
X-48-9504 100 Phenol Q)= liquid | 400,000 190 X-48-9502 = 100 Phenol | 0 )= liguic

(Not specified values)

30
30
2,400
100

20

1,000

270

230

300

260

310

230

(Not specified values)

/
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Usage

.- Silicone Resin Emulsion Resin Hybridization Agents

Weatherability Heat  Anti-fouling
Resistance Property

X-52-8432

Features and Benefits Model of Resin Modification

e Emulsion type silicone resin.
e A coating film with excellent weatherability, heat resistance,

and anti-fouling properties can be obtained.

« X-52-8432
- Catalyst or Curing agent

Stirring

Applications

‘Resin binder

. ifi _ i i i Pigment Dispersed o :
Modifier for water-based resin such as acrylic emulsion ,IAgcTyE:inc Er:&:gﬁ High Silicone Concentration

Acrylic Emulsion Paint

General Properties

X-52-8432 Weather Resistance Test Results when Blended with Acrylic Emulsion

Evaluate the gloss and appearance of the coating film using a super-accelerated weathering tester

Applicable resin Water based resin

Catalyst Not contained Appearance of SUV after 90 cycles
Usage Base resin, resin modifier

Appearance Creamy white water dispersion

Active ingredient % 50 (water solution)

Viscosity at 25°C mPa-s 400 "

(Not specified values) k2 *3

*1 1 cycle: UV (90 mW) 4 h irradiation — darkness 4 h — condensation 4 h, 10 cycles = 1 year
*2 EC-9150: Acrylic emulsion manufactured by Saiden Chemical Industry Co., Ltd.

. . . . ey
*3 Contains 20% of X-52-8432 in resin solid content Sh gt
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Usage

M aSte r Pe I I et Resin Hybridization Agents

Silane Coupling Agents
PSM-1267B / PSM-1267B-ES

Features and Benefits Applications / Instructions for Use

e |t is possible to handle silane coupling agents in solid form. - Addition and kneading to solid and powder materials used in

e By adding it to PP resin, it improves the adhesion to the base material processes such as injection molding and extrusion molding.
and the dispersibility and filling degree of the filler. -Suitable for fillers having a plenty of hydroxyl groups on surface,

_ _ _ _ such as silica, alumina, and mica.
e It improves the transparency of the resin and the properties of the filler
(thermal conductivity, vibration damping, etc.).

Product Appearance Dispersion Model of Silane Coupling Agents in Resins
Expecting Properties

-Combined use with difficult-to-mix resin compositions
-Customer’s process simplification
- Application to recycled resins
Development of new master pellets of resins
other than PP and silane coupling agents

General Properties 4

ltem/Product name

Polypropylene Polypropylene
Resin 75
(homopolymer type) (homopolymer type)
Silane Coupling Agents X-12-12678B 25 X-12-1267B-ES 25
Generated Alcohol Methanol Ethanol

(Not specified values)

/
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Usage

2 Amino Acid Ester Type suomsuanean

Resin Hybridization Agents

Adhesion S i I a n e C O u p I i n g Ag e nt Surface Modifiers for Pigments & Fillers

Features and Benefits

Chemical Structure

e A silane coupling agent with an amino acid ester structure.

e Aqueous solutions are neutral and highly stable.

e Adhesion to epoxy resin etc. is improved by
surface treatment of glass fiber.

Appearance of

Aqueous
O Solution
(Non-volatile content 50%)
MeO/U\/\N/\/\Si(OMe)3

H

e Use as a urethane resin modifier improves adhesion

and water resistance.

General Properties

Solvent system Solvent-free

Organic ,
functional group  /\MINO group, ester group

Applicable

solvent system Organic solvent type, water type

Silane coupling agents
Usage surface treatment agents,
resin additives

\é\lljter solution 7.3 (Neutral)

(Not specified values)

Neutral and Stable Aqueous Solution

- A uniform aqueous solution can be prepared
simply by mixing with water.
Neutral by hydrolysis.

10

Time(h)

Heat 30 wt% aqueous solution to 50°C and measure pH.
* Reference KBP-90: pH11.2, X-12-1135: pH2.0

Improved Adhesion between
Glass and Epoxy Resin

- Treat glass fiber with 1 wt% aqueous solution.
-Measured by the microdroplet method.
2.5

(N)

—h

Interfacial lap shear strength
(Relative values)
on

0.5 l

Untreated @ X-88-475 Silane 1 Silane 2 Silane 3

X-88-475 has better coupling performance than other secondary aminosilanes.

/\/\m/\/\Si(OMe)s O\H/\/\Si(OMe)a HoN -\ Si(OMe)3

Silane 1 Silane 2 Silane 3

IRk
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Usage

= Vinyl Silane Coupling Agent  siessesesn.

Resin Hybridization Agents

Adesion for LOW DieleCtriC ReSi ns Surface Modifiers for Pigments & Fillers

Features and Benefits Chemical Structure Aqueous Solution

e A silane coupling agent with a vinyl group OLSIT NN can be made
that is compatible with polyethylene, polypropylene, etc. (MeO)sSi N [Aqueous solution composition]

e Adhesion to PPE resin is improved by surface treatment of Kfé\flgggé V?/';egr_ 995 g
glass fiber compared to general-purpose methacrylsilane. o
In addition, it is possible to reduce the dielectric of the glass cloth.

Aqueous solution appearance

. Appearance :
General Properties Glass Cloth Treatment Test Result Atter solder heat resistance test
Untreated Treated
é&%ﬁ?glgstem Organic solvent system, water system Structure of o PN
PPE, Maleimide, EPDM, EPM, treatment agents - ‘“"e°’33‘/\/\°ﬂ\f HeORS h
Applicable resin Diallllyl tphthallate{hurllsaturated N o '| h
Bg@g?oepri/gﬁge yIene, , eli?[isvg \(;gluzesnSI e strengt 100 200 200 Totally whitening No change
Appeareance :
Solvent system Solvent-free Dielectric dissipation factor | 4, 95 85 After a|ﬁg" immersion test
10 GHz relative values Untreated Treated
Surfce treatment of glass cloth
SR and fillers, additive BN G,
%rr?&?(l)%al group Vinyl groups Solder heat resistance test™ W;(i)ttearlllilr/lg No change No change
Appearance Colorless transparent liquid o iteni
PP i i Alkali immersion test™? L‘_’tta”}’ Many parts whitening W?[[tr?nlnc? Il
whitening At le B2 ets Totally whitening Edge parts whitening

Viscosity 1.2 mm?/s

k1 Test conditions: After immersion in boiling water for 2 hours, solder float at 260°C for 30 seconds Prepreg: PPE resin composition + (silane treatment) E glass cloth
(Not specified values) *k2 Test conditions: 1 mol/L (molar concentration) NaOH aqueous solution immersion (40°C x 24 hours) Prepreg: PPE resin composition + (silane treatment) E glass cloth

IRk
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Usage

2 Methacrylamide Silane Coupling - steesseases:

Resin Hybridization Agents

Adhesion Agent fOr LOW DinECtriC ReSi nS Surface Modifiers for Pigments & Fillers

Features and Benefits Chemical Structure Aqueous Solution
e A silane coupling agent with a methacrylamide structure. o) can be made
. - . - . Good stability
e Adhesion to maleimide resin is improved by MeO Si/\/\NJJ\( | N
surface treatment of glass fiber compared to (MeQ)s H [Aqueous solution composition]

X-12-1370: 0.5 ¢

general-purpose methacrylsilane. In addition, Acetic acid water: 99.5 g

it has good aqueous solution stability, and it is possible to

reduce the dielectric of the glass cloth by surface treatment. Aqueous solution appearance

General Properties Glass Cloth Treatment Test Result Appearance:

After solder heat resistance test
(o)

Untreated Treated

Applicable :
sgIE)/ent system  Organic solvent system, water system Structure of o O
PPE, maleimide, polyimide, acrylic, treatment agents — (Me0)3Si/\/\0Jl\f (MeO)ssi/\/\HJ\f _
P _ polycarbonate, urethane, ABS, Swelling
icable resin :
= EPDM, EPM, diallyl phthalate, Glass cloth tensile strength 414 180 200 _ _
unsaturated polyester, polyethylene, relative values Peeling No peeling
olystyrene, polypropylene . e :
POIYStY POIYPToRY Dielectric dissipation factor Apppgreance_.
: 100 95 85 After alkali immersion test
Solvent system Solvent-free 10 GHz relative values Untreated Treated
Usage Surfce treatment of glass cloth Cured prepreg
and fillers, additives
%rr?&rig%al group Methacrylamide group Solder heat resistance test™ peFeLIIing No peeling No peeling
Appearance Colorless to pale yellow transparent liquid L . L
- PR ; ! Alkali immersion test** W?\ilt(()etn(i)r]: Moderate whitening Slightly whitening
Viscosity 27 Mm2/s J Many whitening Few whitening
k1 Test conditions: After immersion in boiling water for 2 hours, solder float at 260°C for 30 seconds Prepreg: Maleimide resin composition + (silane treatment) low dielectric glass cloth
(Not specified values) *2 Test conditions: 1 mol/L (molar concentration) NaOH aqueous solution immersion (40°C x 24 hours) Prepreg: Maleimide resin composition + (silane treatment) low dielectric glass cloth

IRk
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Usage

Emulsion-type Silicone Siicone Based Fesins

== Release Coatings for Plastic Films

Features and Benefits Applications

e Solvent-free release film manufacturing process. Release agents for papers or films
Anchorage to film substrates is improved by an anchorage promoter.

General Properties

Release force Silicone Anchorage

Main component Features N/50 mim arat
JUg el et PET film PE laminate

X-52-6015 rgllge?s:[e 1.50 None ++ N N
X-52-6068 e 0.35 None ; ' '
KM-3951 Easy )

(Conventional product) release 0.15 None + 4

(Not specified values)

Appearance of emulsion products
Additive Characteristic Standard additive amount

CAT-PM-10A Catalyst for addition curing emulsions 5%

X-92-236 Crosslinker emulsion, improved curability and subsequent adhesion 1-2.5%

(Not specified values)

Anchorage Promoter
e Formulation: KM-3951 / Water / CAT-PM-10A / Anchorage promoter =100/700/5/x

Anchorage promoter mix ratio x Anchorage (Initial) Release force N/25mm Subsequent adhesion %

0 — 0.21 89
2.0 + 0.15 90
Release agents for stickers
PET film substrate, coating weight 0.10 g/m?, 150°C x 30 s cure, tesa7475 tape release force 70 gf/cm?, load 25°C x 20 h crimping (Not specified values)

Initial anchorage can be improved by adding 0.5 parts of anchorage promoter.

RCk
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Usage

Silicone Based Resins

Solventless Silicone

B Release Coatings for Plastic Films

Applications
Release agents for films

Features and Benefits

e Basically, solventless silicone release coatings do not adhere to film substrates,
however, the adhesion hecomes possible with a special additive.

General Properties

Appearance of Haze* %

m X-92-263 X-62-1387 CAT-PL-56 formulation bath
100 — — 2

1 Transparent 2.4
2 100 10 - 2 Cloudiness 2.4
3 - - 100 2 Transparent 2.3

*kHaze: Measured on coated film (coating weight: 0.7 g/m? PET)

Laminating aging

25°C, 70 g/cm?,1 day

Release force

Subsequent adhesion

N/25mm % N/25mm % inital
1 0.10 105 0.13 102 —~ — -
2 0.09 104 0.13 103 - - -
3 0.47 99 2.9 99 + - -+

Laminating aging

Addition of X-92-263 does not change the transparency of the film.

70°C, 20 g/cm?,1 day

Release force

Subsequent adhesion

Substrate: 38 pm PET film  Curing conditions: 120°C x 30 s  Coating weight: 0.7 g/m?® Liner aging: 25°C x 1 day Tape: TESA-7475

Anchorage

(Not specified values)

60°C, 90 %RH

(Not specified values)

Film coated with release agent

RCk
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Slip Scratch  Hydrophilicity
Property Resistance

Sliding Property, Scratch
Resistance Imparting Agent

Usage

Resin Hybridization Agents

KM-9787

Features and Benefits

e Disperses in water and solvents.

* Toluene and xylene free.

e Imparts slipperiness and scratch resistance to synthetic leather.

Applications

Adds luster, slipperiness, and scratch resistance to synthetic leather
when blended with water-based or solvent-based synthetic leather paints
-Disperses in urethane and acrylic agents

Scratch Resistance Test Result

5 KM-9787 POLON-MF-33

Urethane A 100% 88% 88%
KM-9787 12%

POLON-MF-33 12%
Test times Less than 6,600-20,000 ,

1.3 kg loadxBrass button 1,000 times times L

Number of reciprocations until the urethane film breaks

¢ Brass buttons are commonly used for jeans and clothing.

(Not specified values)

General Properties

Appearance (Color) White White
Appearance (Consistency) Paste Liquid
Non-volatile content 105°Cx3 h 98.0% 30.2%
Water Good Very Good
Dispersibility Dispersibility Dispersibility
Corlcentratlon Toluene Soluble Separation
0.5%
(Not specified values)
How to Use
KM-9787
White paste

product

20% diluted with DMF

20% diluted with water

Forming 3 to 10 ym of association

The aggregate size remains stable
even when diluted with water or DMF.

s
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Usage

BEEE Cationic Silicone

u u m
Reduced Film Water Weatherability
IHim=rorming Ccmuision

Siloxane  Property

00D 2 f 499D / KM-€
Features and Benefits General Properties
e Each cyclic siloxane content is less than 0.1% (in the product). )
yern TR . o (In the product) Product Name oo T2 | X-52-8500DA | X-52-8499D | KM-9804
e Forms a silicone film after drying. P
e Does not contain metallic catalysts such as tin catalysts. lonic Anion Cation
_ _ - Metal catalyst None None
Applications 2| e 1o
_ =~ yclic siloxane 1% or
-Textile treatment agent | (Du/De/ Do) more for each Less than 0.1% each
-Binder for additives (cationic aids, etc.) | | N N
-Top coating agent for resin molded products - Film strength improver Containing Containing None None
o Appearance Creamy white Creamy white Creamy white Creamy white
Appearance of Emulsion and Film g Izlfgé\égla;ilﬁ content o 10 4 10 46
(Emulsion Appearance )  <Film Appearance) ™’ = x3h)
gb oH 4.8 5.3 5.3 5.4
& | Viscosity at 25°C mPa-s 10 7 7 15
< m | Hardness Ascer C 25 47 23 —*
S 3
2 S Tensile strength  MPa 0.63 0.60 0.41 — x4
3 Elongation at break % 640 560 650 —*4
FleXihle Fllm *k2 Da: Octamethylcyclotetrasiloxane, Ds: Decamethylcyclopentasiloxane, Ds: Dodecamethylcyclohexasiloxane (Not specified values)

*k3 Weigh 20 g of emulsion on a 15 cm x 10 cm polypropylene tray — Air drying (25°C x 48 hours) — Heating (105°C x 1 hour)
*k4 Film physical properties cannot be measured because the internal phase silicone of the emulsion is gel with fluidity.

k1 Weigh 20 g of X-52-8499D on a 15 cm x 10 cm polypropylene tray. ] o ] ] ] ]
— Air drying (25°Cx48 hours) — Heating (105°Cx1 hour) The properties of the silicone film can be adjusted. Please contact us if you are interested.

s
© Shin-Etsu 2023.May @ M.G. Web in Japan. Sh’ﬁ//// su




Usage

. Di re Ct Th row-i n Ty pe Silicone Defoamer

Solid Defoamer

Features and Benefits Industrial Wastewater Treatment Product Appearance

e Easy maintenance.
It is possible to reduce equipment costs and personnel.

e The quality assurance period is long, one year after delivery.
e Excellent long-lasting defoaming effect. Estimated time is 2 weeks*.

* Itis not a standard value. Be sure to test in advance before use.

Applications

-Wastewater treatment
-Circulating water treatment for scrubbers, etc.

General Properties Direct Throw-in Type Image
Appearance White solid
Melting point °C 53
Active ingredient % 100
Directly put in and use

¢ Duration (approximate): 2 weeks (pH7)

IRk
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Shin-Etsu Chemical Co., Ltd.

Silicone Division Sales and Marketing Department
4-1, Marunouchi 1-chome, Chiyoda-ku, Tokyo, 100-0005 Japan
Phone : +81-(0)3-6812-2407 Fax : +81-(0)3-6812-2414

Shin-Etsu Silicones of America, Inc.
1150 Damar Drive, Akron, OH 44305, U.S.A.
Phone : +1-330-630-9860 Fax : +1-330-630-9855

Shin-Etsu do Brasil Representacao de
Produtos Quimicos Ltda.

Rua Coronel Oscar Porto, 736 - 8°Andar - Sala 84,
Paraiso Sao Paulo - SP Brasil CEP: 04003-003
Phone : +55-11-3939-0690 Fax : +55-11-3052-3904

Shin-Etsu Silicones Europe B.V.

Bolderweg 32, 1332 AV, Almere, The Netherlands

Phone : +31-(0)36-5493170 Fax : +31-(0)36-5326459
(Products & Services: Products for Cosmetics Application)

Germany Branch
Kasteler Str. 45, 65203 Wiesbaden, Germany
Phone : +49-(0)611-71187290
(Products & Services: Products for Industrial Applications)

Shin-Etsu Silicone Korea Co., Ltd.

GT Tower 15F, 411, Seocho-daero, Seocho-gu,

Seoul 06615, Korea

Phone : +82-(0)2-590-2500 Fax : +82-(0)2-590-2501

Shin-Etsu Silicone International Trading
(Shanghai) Co., Ltd.
29F Junyao International Plaza, No.789,
Zhao Jia Bang Road, Shanghai 200032, China
Phone : +86-(0)21-6443-5550 Fax : +86-(0)21-6443-5868
Guangzhou Branch
Room 2409-2410, Tower B, China Shine Plaza, 9 Linhexi Road,

Tianhe, Guangzhou, Guangdong 510610, China
Phone : +86-(0)20-3831-0212 Fax : +86-(0)20-3831-0207

Shin-Etsu Silicone Taiwan Co., Ltd.

Hung Kuo Bldg. 11F-D, No. 167, Tun Hua N. Rd.,
Taipei, 105406 Taiwan, R.O.C.

Phone : +886-(0)2-2715-0055 Fax : +886-(0)2-2715-0066

Shin-Etsu Singapore Pte. Ltd.

1 Kim Seng Promenade #15-05/06 Great World City
East Tower, Singapore 237994

Phone : +65-6743-7277 Fax : +65-6743-7477

Shin-Etsu Silicones Vietnham Co., Ltd.

Unit 4, 11th Floor, A&B Tower, 76A Le Lai Street,

Ben Thanh Ward, District 1, Ho Chi Minh City, Vietnam
Phone : +84-(0)28-35355270

Shin-Etsu Silicones India Pvt. Ltd.

Unit No. 403 A, Fourth Floor, Eros Corporate Tower,
Nehru Place, New Delhi 110019, India

Phone : +91-11-43623081 Fax : +91-11-43623084

Shin-Etsu Silicones (Thailand) Ltd.

7th Floor, Harindhorn Tower, 54 North Sathorn Road,
Silom Bangrak, Bangkok 10500, Thailand

Phone : +66-(0)2-632-2941 Fax : +66-(0)2-632-2945

https://www.shinetsusilicone-global.com/

© Shin-Etsu 2023.May @ M.G. Web in Japan.

This is an edited version of the product data released on May 2023. This catalog was published for Paint & Coating JAPAN.

® The data and information presented in this catalog may
not be relied upon to represent standard values.
Shin-Etsu reserves the right to change such data and
information, in whole or in part, in this catalog, including
product performance standards and specifications
without notice.

® Users are solely responsible for making preliminary
tests to determine the suitability of products for their
intended use. Statements concerning possible or
suggested uses made herein may not be relied upon, or
be construed, as a guaranty of no patent infringement.

® For detailed information regarding safety, please refer
to the Safety Data Sheet (SDS).

® The silicone products described herein have been
designed, manufactured and developed solely for
general industrial use only; such silicone products are
not designed for, intended for use as, or suitable for,
medical, surgical or other particular purposes. Users
have the sole responsibility and obligation to determine
the suitability of the silicone products described herein
for any application, to make preliminary tests, and to
confirm the safety of such products for their use.

® Users must never use the silicone products described
herein for the purpose of implantation into the human
body and/or injection into humans.

® Users are solely responsible for exporting or importing
the silicone products described herein, and complying
with all applicable laws, regulations, and rules relating
to the use of such products. Shin-Etsu recommends
checking each pertinent country's laws, regulations, and
rules in advance, when exporting or importing, and
before using the products.

® Please contact Shin-Etsu before reproducing any part
of this catalog. Copyright belongs to Shin-Etsu
Chemical Co., Ltd.

- N
The Development and Manufacture

" of Shin-Etsu Silicones are based on
" = = the following registered international
JCQA m quality and environmental management
QMS, EMS CERTIFIED FIRM C’(\A/IOSOB Standards i
Gunma Complex ISO 9001 1SO 14001
" (JCQA-0004 JCQA-E-0002)
== = Naoetsu Plant SO 9001 ISO 14001
Jaa\ | (JCOA-0018  JCOA-E-0064)
OB Takefu Plant ISO 9001 1SO 14001
(JQA-0479  JQA-EM0298)
- J




