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Carbon Composite Materials —
Lightweight and High Strength

MAKE SMART mumm
SMARTERx =

Copyright @ 2022 HKPC All rights reserved




:":'I:"l".';'-“l-i ( -Z"f ':f:'_';i‘:l_'::_):":_'l :j":"':_'.:"’:;.' "'I':'-I:‘ -‘."‘ hk BliE 5
Qc g E YEARS

E 7B  DELIVERING VALUES

Part Manufacturing

Development of Pre-heat Hybrid Moulding

Pre-heating

Thermoplastic
injection moulding

Pre-heat hybrid moulding

Thermoplastic based
carbon prepreg

Finished goods
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Development of Pre-heat Hybrid Moulding _ J
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Part Manufactu ring Thermoplastic Carbon Fibre Prepeg by Film Stacking

* A thermoplastic carbon composite production
method commonly used in research laboratory

* Non-continuous production method for material
development

Heated press platen

carbon fabric
I

T thermoplasic

Simple + Standard + Commercially B

Key Process

- To consolidate the Material Rack Cutter
stacked film by heat

and pressure

- To stack up the
sheet layers of
carbon fiber mat /
thermoplastic sheet
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A unique technology which involves using a
paste of fibers mixed with a resin to be
squeezed out into various forms
Characteristics:

- Require no careful cutting and precise laying
- Require no trimming of composite fabric
required, i.e. zero waste

- Can be produced in minutes instead of
hours, i.e. shorter cycle time

- Can be molded into much more complex
geometries

Prototype

Material Preparation

Semi-finished Product

Processing — hot press moulding
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Refill Friction Stir Spot Welding (RFSSW)
for Dissimilar Materials Joining Technology
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® Steel-Aluminum

Aluminum-Aluminum
Aluminum-Magnesium
CFRP-Aluminum
® GFRP-Aluminum

Aluminum

Aluminum

VAANANAASNNARAD

MAKE SMART mea Welding different materials together for vehicle frame
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One Step Method for Electroplating -
Rapid 1 Step Plastic Plating Technology
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Rapid 1 Step Plastic Plating Technology % hkpc@msg
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Rinsing

Chrome
Reduction

Rinsing Rinsing

Rinsing Electroless
Plating

Etching

Etches matenial
surtace

Activation

Metallization of Plastic Parts

Acceleration

Surface adjustment

Electroplating

Creates conductivity| ‘
= N \
u Ni metal
’ A\ ATOTECH

Substrate ,
FR4 An,
B -
’ Ys ABS, ABSN

One Step Film-Forming A ) ABS, ABS/PC , V

e -
% Coating R g AN =
CroeSe”
7%‘ mm \" » "+ Simplified procedure

* Wide range of materials

Adds catalyst

* Eco-friendly
; * Lower cost

Acrylonitrile
Butadiene Glass Epoxy
- FR4

Styrene (ABS)

Application: PCB & FPC manufacturing (FR4, Pl)

One Step Film-Forming

Polyimide

(P1)
Printing Electroless
on FR4 plating
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High Performance Plastics - Graphene
Applications for Automotive Cabin Heating
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Infrared Radiation Camera

Electrothermal Tester

Wire «—— Stand

PU Leather with Pattern

“:Ipattern A
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Heating Temperature Control

(a) Electrothermal test (b)
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Electrothermal test

01 2 3 45 6 7 8 910
Time (min)

* Temperature: Pattern A > Pattern B
* Heating uniformity: pattern B > Pattern A

13



Heat transfer performance
Infrared Radiation Camera

60
- 55
= 50

Pure ABS
+«— Stand
Gr/ABS

25
Hot Plate 20
0 5 10 15 20 25 30

Time (min)

Temperature (°C
e
(=]

Hot plate (55 °C)
The data was recorded every minute in the first 10 minutes
and 5 minutes from 10 minutes until 30 minutes.

| * Gr/ABS sample can reach
higher temperature than
pure ABS sample

Gr/ABS  Pure ABS |,
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Graphene-Polymer Composites Prototype # hkp

—8— Gr/ABS
—&— Pure ABS

Hot plate
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Technology trends in developing
Interior heating parts
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Composite Recycling
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Composite Recycling

Composite Scrap Various Recycling Process

Products by Recycled Carbon Composites
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Recycling of Carbon Surface Cleanliness of
Composites Recycled Carbon Fibre

3g Sample Each 3g Samples Each
Soling W 35 V6% 40 Aceic Acid [CHICOOH)and 5 Vo s (e e
Hyckogen eroide 4202) % il 8

Chemical Recycling

MAKE SMART EN
SMARTER ;
Thermal Recycling
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Anti-counterfeiting ID on Plastics
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Anti-counterfeiting ID on Plastics

Weighing - !i

. Specific
Under normal light L
Lighting Source . rpe . .- . q
@D\ e Difficult to distinguish counterfeit products

by observing the packages and appearance feature.
*  OEM companies suffer from
- Recall of products /penalty claims from Tier 1 supplier
* Common anti-counterfeit features, e.g., Label, RFID,
printing, etc., are clonable
*  Only High-cost solution is available on the market

Cooling

Granulating

Unclonable ID
Random patterns

— .

Technology Innovation

* Anti-counterfeiting feature into plastic materials

* Unclonable - utilizing the random patterns of plastic
molecular chain

* Indestructible - fluorescence tag fingerprint anti-
counterfeiting patterns

* Convenient to verification — easy to
operate, verification under UV light

* Affordable

Randomplasuc chain

™ SONTErerperL b2/ Senices/materi:
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Thank you

Hong Kong Productivity Council
aEEENRER

HKPC Building, 78 Tat Chee Avenue, Kowloon, Hong Kong

BENEEZRISREENKIEZ
Tel: +852 2788 5678 Whatsapp: +852 5283 4131
www.hkpc.org




