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Fabrication technology of multifunctional composite thin films
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Fabrication Technology of Multi-functional Composite Thin Films

€ Technology Overview

- Demand for multi-functional composites is rising as aerospace, energy, electricity/electronics, and communication require lighter, but higher performance parts.

- Composite materials and their intermediate products are needed that can provide both high structural performance and electrical or thermal conductivity.

« The present technology fabricates ultra thin films and composite materials using nanocarbon-based filler and matrix polymer of high thermal resistance and high
toughness.
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Features Availability of technologies

» Continuous Films of micro level thickness containing nanocarbon filler and highly  « Technology to fabricate highly heat-releasing, adhesive films containing nanocarbon
functional composites using the films - Technology to fabricate highly electrically conductive paste and films made of
- Highly conductive thanks to nanocarbon nanocarbon and hybrid filler

- Films: High adhesiveness thanks to high content of CNT.

Composites: High strength and high conductivity
- Films: Applicable to prepreg where nanocarbon is perfectly dispersed.

Composite: Possible to damping external vibration

- Thermal resistant films made of highly thermal resistant and highly strong resin -

© Highlights and Strengths

Transferable technology
« Technology to perfectly disperse nanocarbon material into matrix polymers
« Technology to fabricate lightweight fillers having high conductivity

Element Existing technology KIMS's technology

+ Ag particles of high specific gravity used for + Nano carbon of low specific gravity and hybrid filler

higher electrical conductivity used = Significant weight reduction
Conductive | * Ceramic base il used for good thermal + Good adhesiveness thanks to fims made viaB-stage  + Resin formulation to make films having high thermal resistance, high
fims conductivity E>» More weight and higher price process ! tensile strength, and adhesiveness
+ Lower mechanical properties (thermal « Better properties and higher thermal resistance based R K L .
resistance, tensile strength) on anisotropic filler and thermal resistant resin * TeChn0|Ogy to fabricate h|gh|y conductive films containing nanocarbons
* Paste type * Easier to conirol thickness and better applicability + Technology to fabricate multi-functional composites containing
nanocarbons
Vibration 2 a
+ Nanocarbons can improve both vibration damping and
damping | » Vibretion damping through addiion of rubber ial's s + [Patent] KR10-1315285 A LARGE-AREA GRAPHENE SHEET AND
fimsand | base additive => Poor interface with existin meterials Sifangi
- R 9 1. Better interface with existing composite through resin METHOD FOR MANUFACTURING THEREOF
composite | composite, lowering strength .
: formulation
material
@ Business Cases
Applicable products Benefits
* Displays including LED and TV « The present technology pushes the frontier of existing technology and can
« Golf shafts, tennis rackets, snow boards lead global efforts.
+ Composites for automobiles + Less reliance on imported technology
* Wind turbine blades, aircrafts + Applicable to fast growing electricity/electronics, transportation and sport

« Impact on other industry sectors related to high functionality material
Applicable services P y g y

« Protection from heat and electromagnetic pulse emanating from displays
+ Damping of vibration from sport instruments, automobiles, etc.
« Protection from lightening through control of conductivity. Simultaneous sensing/heating
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