Technical Information
Dynasylan® SIVO 160

Inorganic Silane-Based Binder for Corrosion
Protection & Adhesion Promaotion

May 2020

@ evonik

Leading Beyond Chemistry



Agenda

1 Technical Profile of Dynasylan® SIVO 160
2 Applications of Dynasylan® SIVO 160
3 Dynasylan® SIVO 160 in Combination with Dynasylan® HYDROSIL 2909

4 Disclaimer

2 Public | May 2020 | Technical Information - Dynasylan® SIVO 160 - Inorganic silane-based binder for corrosion protection & adhesion promotion | all texts, images, graphics, logos © by Evonik

13

16

@ evonik

Leading Beyond Chemistry



Agenda

1 Technical Profile of Dynasylan® SIVO 160
2  Applications of Dynasylan® SIVO 160
3 Dynasylan® SIVO 160 in Combination with Dynasylan® HYDROSIL 2909

4  Disclaimer

3 Public | May 2020 | Technical Information - Dynasylan® SIVO 160 - Inorganic silane-based binder for corrosion protection & adhesion promotion | all texts, images, graphics, logos © by Evonik

13

16

@ evonik

Leading Beyond Chemistry



Dynasylan® SIVO 160 — A Water-Borne Low Temperature Curing Silane Binder

Dynasylan® SIVO 160 Key advantages

| | Defined binder
HO—Si—O++Si—0{—H

| | Water-borne

OH o) i _
- -a- b -
‘ 21 Storage stability 1 year
HO—Si—O++Si—O—H
| | Low temperature curing
B R 7 O OH

- Excellent wetting compared to silane solutions
HO—Si—O+11Si—O+—H

High crosslinking density

Low viscosity (9.1 mPa's, 20 °C)

pH of binder: 4 -5

4 Public | May 2020 | Technical Information - Dynasylan® SIVO 160 - Inorganic silane-based binder for corrosion protection & adhesion promotion | all texts, images, graphics, logos © by Evonik @ EVU n I K
Leading Beyond Chemistry



Technical Profile of Dynasylan® SIVO 160

Water-borne
Almost VOC-free

Easily diluted in water, non-flammable

Heavy metal and
fluoride-free

‘ Low curing temperature

Environmentally friendly alternative

=/< 80 °C required for curing on metal substrates

Thermally stable Stable up to 220 °C

N N N X
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Applications of Dynasylan® SIVO 160

Automotive metal = Proven corrosion and alkaline resistance
pre-treatment / of aluminum alloys
Construction and = Excellent corrosion protection of aluminum
industrial applications / and galvanized steel
Primer for = Excellent primer for low temperature powder
powder coatings / coatings
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Water-Borne Silane System for Metal Protection
Dynasylan® SIVO 160 as a Binder or Additive for Metal Protection

Key benefits of silane systems
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6 Metal substrate Excellent adhesion to top coat

Reaction of silanol groups with the substrate surface

Chemical reaction of silanol groups

with the substrate surface
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Application of Dynasylan® SIVO 160 on Different Aluminum Alloys
and on HDG Steel

Performance of silane dilution ...

Application data

Dilution of Dynasylan® SIVO 160: Degreasing / Cleaning (aluminum):
Alkaline solution

Dynasylan® SIVO 160: 12.5wt.% Acid pickling for alloy 5005

Water: 87.5wt.%

Degreasing / Cleaning (HDG steel):
Mild alkaline solution

... or synergies with Cr3*

. : Application:
® .
Formulation with Dynasylan® SIVO 160: Dipping in Dynasylan® SIVO 160 dilution or
Dynasylan® SIVO 160: 12 5wt.% Dynasylan® SIVO 160 formulation
Water: 87.5Wt.% Curing at 80 °C (10 min)
Wetting agent: 0.02wt.%
Crs*: 600 ppm
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Dynasylan® SIVO 160 for Blank Corrosion Protection on Aluminum 5005

Neutral Salt Spray Test acc. DIN ISO 9227 - 1000 hours

Blank 600 ppm Cr3* SIVO 160
Aluminium 5005 solution dilution

SIVO 160
+600 ppm Cr3*

Some corrosion NoO corrosion
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Dynasylan® SIVO 160 for Blank Corrosion Protection on HDG Steel

Neutral Salt Spray Test acc. DIN ISO 9227 - 200 hours

Blank HDG 600 ppm Cr3* SIVO 160 SIVO 160
solution dilution +600 ppm Cr3*

1.4 7 K o
3 ot
| R

i &

Corrosion Some Corrosion Some corrosion No corrosion

Dry layer thickness: ~ 100 - 200 nm
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Dynasylan® SIVO 160 for Corrosion Protection on Mg and Al Metal Alloys

CASS-Test acc. DIN ISO 9227 - 1000 hours

1% SIVO 160 1% SIVO 160

i
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Substrate: Al 5005

Substrate: Magnesium (AZ31B)
Coating: coil coating

Coating: polyester powder (~ 60 um)

@ evonik
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Improvement of Corrosion Protection with Dynasylan® SIVO 160
and Dynasylan® HYDROSIL 2909

Application data

Silane dilution ...

Dilution of Dynasylan® SIVO 160 / Dynasylan® Substrate:
HYDROSIL 2909: HDG steel
Silane (delivery form): 12.5Wt.% Degreasing / Cleaning (HDG steel):
DI-Water: 87.5wt.% Silicone remover
... Or synergies with Cr3* Application:
Dipping In

Dynasylan® SIVO 160 /
Dynasylan® HYDROSIL 2909 formulation

Formulation with Dynasylan® SIVO 160:

Silane (delivery form): 12.5wt.%
DI-Water: 87.5wWt.% Curing conditions:
Cr3*: 600 ppm RT for 7 days

14  Public | May 2020 | Technical Information - Dynasylan® SIVO 160 - Inorganic silane-based binder for corrosion protection & adhesion promotion | all texts, images, graphics, logos © by Evonik @ EVD n I H
Leading Beyond Chemistry



Improvement of Corrosion Protection with Dynasylan® SIVO 160 and
Dynasylan® HYDROSIL 2909

Neutral Salt Spray Test acc. DIN ISO 9227 - 200 hours

8.3% SIVO 160
12.5% SIVO 160 8.3% SIVO 160

12,5% SIVO 160 4.2% HS 2909
+ 600 ppm Cr3* 4.2% HS 2909

Conclusion:

Dynasylan® HYDROSIL 2909 can often
replace Cr3* in corrosion protection system
based on Dynsasylan ® SIVO 160.

Corrosion corrosion corrosion

{ Some
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Whom to Contact for Technical Questions Concerning Dynasylan® SIVO 160 :

Canada / USA / Mexico: EMEA / ROW: China / APAC:
Jacob Shevrin Dennis Bringmann Jack Chen
email: email: email:
jacob.shevrin@evonik.com dennis.bringmann@evonik.com jack.chen@evonik.com
phone: +1 732 981 5004 phone: + 49 7623 91 8188 phone: +886 2 2175 5247

= For further information on functional silanes (Product Information/ Safety Data Sheet) please see our webpage:

= www.dynasylan.com
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http://www.dynasylan.com/

Disclaimer of Dynasylan® SIVO 160

= This information and all further technical advice are based on our present
knowledge and experience. However, it implies no liability or other legal
responsibility on our part, including with regard to existing third party
intellectual property rights, especially patent rights. In particular, no
warranty, whether express or implied, or guarantee of product properties
in the legal sense is intended or implied. We reserve the right to make
any changes according to technological progress or further
developments. The customer is not released from the obligation to
conduct careful inspection and testing of incoming goods. Performance of
the product described herein should be verified by testing, which should
be carried out only by qualified experts in the sole responsibility of a
customer. Reference to trade names used by other companies is neither
a recommendation, nor does it imply that similar products could not be
used.
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