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1
 Silicone Rubber Overview
 Silicone Elastomers
 High Consistency Rubber
 (HCR)
 Liquid Silicone Rubber
 (LSR)
 Compression Molding, Extrusion &
 Calendaring
 Precision Injection Molding
 High Throughput Injection Molding
 Product
 Process
 Peroxide or addition cure by heat (>120°C)
 Addition curing by UV light
 (low temperature < 70°C) newNEW
 Curing
 Addition cure by heat (>120°C)
 Addition curing UV light
 (low temperature < 70°C) newNEW
 Different silicone elastomer products are used in ALL market segments
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 4 Advantages of UV Technology
 Fast
 •Command cure at ambient temperature
 •Fast curing of thick parts or profiles
 •Reduction of work steps
 Clean
 •No hazardous chemicals
 •Addition cure technology
 •Regulatory compliance
 Green
 •Lower energy consumption
 •No heating of material required
 •Better temp. control of clean room conditions
 New
 •Complex geometries
 •Low tolerances
 •Combinations with temp. sensitive materials
 Shorter processing lead time
 New fields of application
 Less EHS considerations
 Cost- and ecoconcious production
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 Vulcanization Rate Comparison
 Curing reaction starts with the activation of the UV sensitive catalyst system
 UV Curing does not require extra heat
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 UV Light Sources
 UV lamp systems which are emitting light in the wavelengths area of UVA (315-400nm) can be used
 The main differences of the different systems are:
 • UV light spectrum
 • Power
 • Amount of IR light
 • Switch On-Off or Stand By
 • Position of generator => influence on dimension
 • Life time
 • Size of the lamp
 Depending on those factors we can recommend sources for the processing:
 Microwave system
 Extrusion/HCR
 Electrode system LED
 Molding/LSR, Extrusion/HCR Molding/LSR
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 UV Cure Liquid Silicone Rubber (LSR)
 Process & Material:
 • Material is pumped into a transparent mold
 • Curing initiated with start of UV Light
 • Applied energy: ~ 3000 mJ/cm2
 and wave length: 315-400 nm
 • Material based on conventional silicone polymers
 • Special, UV-sensitive catalyst
 • 2-Component system:100 parts base component2 parts catalyst master batch
 • Curing time: seconds to few minutes
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 UV Cure LSR Performance
 UV Electro 235-2
 UV Electro 225-1
 UV LSR 2030UV LSR 2060
 FeatureHigh Voltage
 3.5 kVHigh Voltage
 3.5 kVStandard low duro
 Standard high duro
 Base: Viscosity base [Pa·s] at 10s-1 120 70 500 990
 Cat. Batch:Viscosity cat [Pa·s] at 10s-1 10 10 10 10
 Properties of the Vulcanizate
 Hardness [Shore A] 35 25 27 57
 Density [g/cm3] 1.088 1.065 1.094 1.145
 Tensile Strength [MPa] 4.6 4.5 5.3 11.0
 Elongation at Break [%] 520 580 690 440
 Tear [N/mm] 15 9 11 35
 Mixing ratio of components - Base : Catalyst = 100 : 2.
 Laboratory vulcanization conditions: exposure to UV light for 2 min at an intensity of 60 mW/cm2 UV-A.
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 2-Component (2K) Injection Molding with UV Cure LSR
 Standard LSR 2K injection molding requires: >120°C
 - Limitation to Silicone/Plastic combinations (Polester, Nylon...)
 Low temperature 2K UV Injection Molding run at 30-40°C
 - Combinations with PE, PP and other Plastics accessable
 - Curing of UV LSR in 20s at 30-40°C mold temperature
 UV Cure LSR enables new
 Plastic/Silicone Rubber
 combinations!
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 UV Cure HCR for Extrusion / Tubing
 Material extruded through die over thermal shock heater in heating tunnel.
 Material extruded through die in UV source.
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 UV Cure HCR Performance
 ADDISIL UV 50 EX ADDISIL UV 60 EX ADDISIL UV 70 EX
 Viscosity ML(1+4) 25°C 38 67 81
 Properties of the Vulcanizate
 Hardness [Shore A] 54 64 68
 Density [g/cm3] 1.13 1.17 1.19
 Tensile Strength [MPa] 10.8 11.0 11.0
 Elongation at Break [%] 550 450 470
 Tear [N/mm] 31 39 39
 Mixing ratio of components - Base : Catalyst = 100 : 0.5.
 exposure to UV light for 2 min at an intensity of 60 mW/cm2 UV-A, post bake 4h at 200°C
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 Biocompatibility
 Representative samples of ADDISIL UV 60 EX, UV LSR 2030 and UV LSR 2060 have passed:
 • ISO10993 (Part 6, 10, 11) and USP Class VI tests
 • Extraction limits according to 21CF177.2600
 A representative samples of ADDISIL UV 60 EX has passed:
 • European Pharmacopeia 3.1.9 (Silicone Elastomers for Closures and Tubing)
 All UV curing grades are compositionally complaint with BfR and FDA.
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 UV Cure Silicone Rubber Coloring
 • Coloring of UV Curing Elastomers is possible
 • Most Color Pigments can be used
 • Colored rubber needs to be non-opaque
 • In some cases longer activation time required
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 Applications
 UV curing Silicone Elastomers are enabling new combinations:
 • 2 component molding of plastics and silicone (example: wine plug)
 • Encapsulation of temperature sensitive parts (example: LED strips)
 • Combination products (drug and medical device) for e.g. transdermal patches, cardiology, urology.
 • Co-extrusion with thermoplastics: tubes or profiles
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 Real Case: Encapsulation of LED Strips with ADDISIL UV EX
 Long term Transparency
 Protection
 Colors
 Dotted
 Dottless
 * All pictures are courtesy pictures from Luxall s.r.l.
 Design
 Freedom
 Waterproof Added value
 functionality (e.g. easy
 installation)
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DISCLAIMER: THE MATERIALS, PRODUCTS AND SERVICES OF MOMENTIVE PERFORMANCE MATERIALS INC. AND ITS SUBSIDIARIES AND AFFILIATES DOING BUSINESS IN LOCAL JURISDICTIONS (COLLECTIVELY “SUPPLIERS”) ARE SOLD BY THE RESPECTIVE LEGAL ENTITY OF THE SUPPLIER SUBJECT TO SUPPLIERS’ STANDARD CONDITIONS OF SALE, WHICH ARE INCLUDED IN THE APPLICABLE DISTRIBUTOR OR OTHER SALES AGREEMENT, PRINTED ON THE BACK OF ORDER ACKNOWLEDGMENTS AND INVOICES, AND AVAILABLE UPON REQUEST. ALTHOUGH ANY INFORMATION, RECOMMENDATIONS, OR ADVICE CONTAINED HEREIN IS GIVEN IN GOOD FAITH, SUPPLIERS MAKE NO WARRANTY OR GUARANTEE, EXPRESS OR IMPLIED, (I) THAT THE RESULTS DESCRIBED HEREIN WILL BE OBTAINED UNDER END-USE CONDITIONS, OR (II) AS TO THE EFFECTIVENESS OR SAFETY OF ANY DESIGN INCORPORATING SUPPLIERS’ PRODUCTS, MATERIALS, SERVICES, RECOMMENDATIONS OR ADVICE. AFOREMENTIONED EXCLUSIONS OR LIMITATION OF LIABILITY ARE NOT APPLICABLE TO THE EXTENT THAT THE END-USE CONDITIONS AND/OR INCORPORATION CONDITIONS CORRESPOND TO THE RECOMMENDED CONDITIONS OF USE AND/OR OF INCORPORATION AS DESCRIBED BY SUPPLIER IN ITS PRODUCT DATA SHEET AND/OR PRODUCT SPECIFICATIONS. EXCEPT AS PROVIDED IN SUPPLIERS’ STANDARD CONDITIONS OF SALE, SUPPLIERS AND THEIR REPRESENTATIVES SHALL IN NO EVENT BE RESPONSIBLE FOR ANY LOSS RESULTING FROM ANY USE OF ITS MATERIALS, PRODUCTS OR SERVICES DESCRIBED HEREIN. Each user bears full responsibility for making its own determination as to the suitability of Suppliers’ materials, services, recommendations, or advice for its own particular use. Each user must identify and perform all tests and analyses necessary to assure that its finished parts incorporating Suppliers’ products, materials, or services will be safe and suitable for use under end-use conditions. Nothing in this or any other document, nor any oral recommendation or advice, shall be deemed to alter, vary, supersede, or waive any provision of Suppliers’ Standard Conditions of Sale or this Disclaimer, unless any such modification is specifically agreed to in a writing signed by Suppliers. No statement contained herein concerning a possible or suggested use of any material, product, service or design is intended, or should be construed, to grant any license under any patent or other intellectual property right of Suppliers or any of its subsidiaries or affiliates covering such use or design, or as a recommendation for the use of such material, product, service or design in the infringement of any patent or other intellectual property right.
 Momentive and the Momentive logo are trademarks of Momentive Performance Materials Inc.
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