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Agenda

1. Evonik’s Role in the Composites Industry

2. Silane Chemistry Introduction

3. Glass Fiber Production Process (Sizing)

4. Unique Aminosilane for Glass Fiber Sizing

5. Conclusion / Q&A
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Evonik & the Composite Industry
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• Additives/rheological modifiers

• Crosslinkers

• Foam cores

• Tapes

• Thermoplastics

• Resins for thermoplastic matrices

• Thermosets

• Thermoset modifiers
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Benefits of Using Organofunctional Silanes in Glass Fiber Sizing Formulations

Increased Mechanical Strength

Enhanced Coupling to Polymer Matrix

Easier Processing

Improved Polymer Wetting

|  March 2017  |  Dynasylan silanes for coatings
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Organofunctional Silanes are Bifunctional Molecules

Y (CH2)nSi (OR)3

n = 0, 3

R = CH3, C2H5, (CH2)2OCH3

Y = Organofunctional group
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Organofunctional group can react 

with polymers, resins…

Silicon functional group can react with 

inorganic fillers, metals, glass…

NJ SAMPE 2020  |  Evonik Corporation  |  Evonik Silane Technology for Composite Applications



6

Hydrolysis of Silanes

In the presence of excess water…
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OR = “Silicon-functional“ group  |  Y = “Organofunctional“ group
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Silanes, Hydrolysis and Condensation

OR = “Silicon-functional“ group  |  Y = “Organofunctional“ group

Polymer          +         Silane +          Surface Adhesion promotion 
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Glass Fiber Manufacturing Process & Sizing

Fiber glass filament

water spray

Glass melt

Forming Bushing

Apply

Sizing

Effect of Silanes in Sizing

• Improvement of adhesion between glass fiber and 

organic resin

• Mechanical and chemical protection of the glass 

fiber (healing of micro cracks)

• Reduction of moisture sensitivity

• Improvement of properties (i.e. temp and electrical)

• Improvement of fiber processability like reduction of

fiber break, less dust formation, better chopability
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Optimization of Surface Properties on Glass Fibers

Evonik now has capabilities to perform droplet shape analysis and single fiber tensiometry 

• Surface Homogeneity

• Fiber Surface energy

• Polarity content on glass fiber surface

• Surface properties of specific glass compositions

• Wetting properties of sizing formulations on glass & resins
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Single Fiber Tensiometer K 100 SF

Used to measure the surface tension (liquid) and evaluate the free surface energy of glass fibers
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Development of New & Unique Aminosilane for Glass Fiber Reinforced 
Polypropylene Composites
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Desired Properties

• Excellent wetting of the sizing to the glass fiber

• No additional wetting additives needed for the sizing formulation

• Improved wetting of the polymer to the unique silane-sized fiber 
Aminopropyltriethoxysilane

(Dynasylan® AMEO)

This aminosilane is commonly used in 

glass fiber sizings and will be compared 

against this new unique aminosilane

Unique Aminosilane = VPS 1208
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Achieving Excellent Surface Wetting through Surface Energy Analysis
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Surface tension of the sizing is << than the surface energy of the fiber

Surface tension of the sizing is >> than the surface energy of the fiber

Excellent surface wetting can be achieved if:

surface tension of the sizing < surface energy of the glass fiber
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Surface Tension Measurement via Fiber Tensiometer – Du Noüy Ring Method
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Schematic diagram of the Du Noüy ring method

Principle of the method:

The measured force referred to the

wetted length1 acting on a ring as a

result of the tension of the withdrawn

liquid lamella when moving the ring

from one phase to another.

1The wetted length L of the ring is the sum of the inner and outer circumference
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Surface Tension Comparison between VPS 1208 and  Dynasylan® AMEO
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Surface tension of VPS 1208 sizing is significantly better than Dynasylan® AMEO
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Improved Wetting Properties of VPS 1208 Sizing Compared to Dynasylan® AMEO
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Surface tension of the VPS 1208 sizing is << than the surface energy of the fiber

Surface tension

[mN/m]

Free surface energy 

[mN/m]

E-Glass fiber unsized 48.3

VPS 1208 sizing 30.2

Dynasylan® AMEO sizing 61.7

Water 70.7

All data generated with the single fiber tensiometer
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Single Fiber Tensiometer for Free Energy Evaluation of the Glass Fiber Surface
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Silane surface modification

YOUNG‘s equation:

σs = σsl + σl ⋅ cos(θ)

• contact angle θ

• surface tension of the liquid σl

• interfacial tension σsl between liquid & solid

• surface free energy σs of the solid

• Contact angle measurement with deionized water & diiodomethane

• Calculation of the free surface energy based on Young’s equation

• Contact angle depends on surface energy of the modified glass.

....surface and the surface tension of the liquid.

glass fiber

http://en.wikipedia.org/wiki/File:Contact_angle.svg
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Free Surface Energy Evaluation of an Unsized Glass Fiber
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Contact angle measurement results with water and diiodomethane

All data generated with the single fiber tensiometer

Contact angle [°]

water 55.1

diiodmethane 76.6

Free Surface energy

[mN/m]

Polar

[mN/m]

Dispers

[mN/m]

48.3 43.8 4.5
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Free Surface Energy Evaluation of an Unsized Glass Fiber
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Improvement of Wetting Properties for Non-polar Polymer to Sized Glass Fiber
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To achieve good surface wetting of non-polar polypropylene: reduce hydrophilicity of glass fiber surface

Hydrophobic surface with low polar content 

Hydrophilic surface with high polar content
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VPS 1208-sized Glass Fiber Comparison to Dynasylan® AMEO-sized Glass Fiber
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• VPS 1208-sized glass fiber measurements reveal smoother surface

…than Dynasylan® AMEO-sized glass fiber (less variation in amplitude)

Contact angle measurement with water
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VPS 1208-sized Glass Fiber to Polypropylene Matrix (Wetting)
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• Significant reduction of free surface energy with the VPS 1208-sized glass fiber

• Less polar content on the VPS 1208-sized glass fiber surface leads to

…improved wetting properties of the non-polar polypropylene polymer

Type of Glass Fiber Polar content [mN/m]

Unsized Glass Fiber 43.8

Dynasylan® AMEO-sized Glass Fiber 14.9

VPS 1208-sized Glass Fiber 8.5

Polypropylene 0.0
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Conclusions
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• Unique aminosilane VPS 1208 developed for polypropylene 

composite application

• Improved wetting of the sizing to the glass fiber

• No additional wetting additives for the sizing formulation

• Improved wetting of the polymer to the VPS 1208-sized fiber 

• More homogenous fiber surface
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For Further Assistance

Jacob Shevrin
Applied Technology Scientist

Jacob.Shevrin@evonik.com

Tel # 732-981-5004

Tim Biggs
Applied Technology Manager

Tim.Biggs@evonik.com

Tel # 732-981-5312

Mark Hyman
Sr. Marketing Manager – Industrial Applications 

Mark.Hyman@evonik.com

Tel #: 973 929-8508  

TDS, SDS, Brochures, etc…

www.dynasylan.com

Call us, we would be happy to help!
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Greg Treich
Applied Technology Scientist

Gregory.Treich@evonik.com

Tel # 732-981-5014

mailto:Jacob.Shevrin@evonik.com
mailto:Sheba.bergman@evonik.com
mailto:Mark.Hyman@evonik.com
mailto:Sheba.bergman@evonik.com
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Please keep in mind ... 

Disclaimer: 

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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