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3C Market Trends & Offers from BMS
ICT K et L kBMSHTREFRAL ) &

3C Market trend Tiig#a#

= Development of GREEN solutions decreasing VOC in coating formulations

IR, RVOCERH 7 &
= Increase productivity and design flexibility #2 &4 2= 2R s 2% 1
= Increased use of UV coatings 46 44 igk} i &= 15

= Replacement of traditional spray application by film applications ( e.g. in-
mould decoration) & T ZEACH LG mE T 2

Offers from BMS to meet the demand of the latest trends BMSHIf#R TR
= Waterborne PU coatings/KM: 5 Z g ik A} A4k

= Waterborne UV coatings7K % 55 416 [l 46 [ A 4}

= Raw material solution for film applications & &4k} FH JE 44 8
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= New coatings concept: Direct Coatingsig 25t &: BHEERE
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New & Efficient Production Processes BAgER
of Coated Plastic Parts #4E7" T.2 R

Technology today: thermoplast moulding, spray coating

MARITAR: SlEFHBER
g, Expensive paint shops 5 5t 1% 47 A
8 Overspray iz R 9
T g Long oven drying time (30 min.) &R (A K
| Complex process sensitive to paint defects#kff %

Reversed process: PC-film coating, component forming

HLZ: SThlZPRPCHERERE

No paint shop required at the IT OEM J& & Wt 4 A
No overspray for 2D film coating TG iR 1R 9%

Lean process with short drying time & less paint
defects fijvi 1. 21 FF HA D (AR ik g

More design flexibility; films can be decorated using
printing et 58 1 R 3%, TR A VR L2
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FIM: Process 1.7, R

1. Printing 2. Forming

Hot (>TQg) Cold (<Tg)

Pressure

!

ﬂVacuum ﬂ Vacuum ﬂ

3. Trimming (2-D and 3-D) 4. Back molding

- = F

Page 8 « New process improving efficiency & design flexibility Aug. 2012 Bayer MaterialScience



FIM: benefits 1L /&

= scratch and wear resistant decoration

MEE . USRI T2

= accurate position of printed symbols on 3- D geometry
1 BRI ] S 1 o A7 §- 3D b |

= pack-lighting
CIE S ae PN E S

= high resolution of decoration / accurate symbols

Bl B 22 AT P v, BB R IR 1

= easy change of design/ design freedom

Bt EWE R, BT E st B E
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Challenge & Solutions to Obtain Hard Coats (sayer
in FIM Process #kdik 507 5= R

Thermoforming of fully cured films#)JEE 4k j5 B

= Fully cured soft coatings are thermoformable but do not meet e.g. hardness,
chemical resistance, scratch resistance requirements

BORER A, {EYEREIS A R ER

= Fully cured hard coatings will crack when thermoforming process is conducted
BEVRIE AR ik BIVEREEOR, (BRRAYE AR &y T 42

How to obtain a hard coat where a thermoforming step is part of the process?

< A two step curing process is required =255 E 1L

Bayer MaterialScience offers : Waterborne UV system for FIM process

REAR KRR R: KEUVEREEMEHTFIMIZ
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. BAgER
Advantages of WB UV Coating /KPHEUVILH \R
= Fast drying / high productivity T, =%k

= Low VOC/ environmentally-friendly, the greenest technology *{&

4

= Energy saving Y f

= Can be used for heat-sensitive substrates i& & # U ) Bk k1

= Excellent performance: high chemical and mechanical resistance 4 f¢ ¢ 5+
= One component: easy to handle & apply 2l4y, 77 {8 f#

= Two step drying: physical drying after water evaporation and UV curing

P EN: UVEIKEREBIRT, H&JEUVELAIRT &R
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Film Insert Moulding #& Py yE# 1.2 BAYER
Use of Pre-coated Thermoformable Films R
Coating Drying or Curing Cutting Forming UV Curing Back-moulding

flat film can be decorated by printing

Step 2 . UVHE4

Thermoforming or high-pressure-
forming of the coated film

Step 1 E—: £F

Foil coating with clear coat

RS REN RS B e s Y
= post formable, but blocking resistant = UV curing of the final shape
KT G B &PURENE B R A [E A
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PC Films: Surface Hardness & Formability B
P C s 5 11 2% 1 st P AR ml g 20 E

R

’ UV resistance is optional

Formability

A

Bayfol® CR
Bayfol® CREC

®
Makrofol® DE ' Makrofol® HF

Makrofol® UV244
‘ Makrofol® SR @Makrofol® future product
Formable PC/PMMA

‘ Makrofol® HS900

=
o
@©
=
S
@)
y—
=]
o
(@)
o

Limited
formability

No
Formable

‘ Makrofol® HS401

] ] | ] ]
>
6B 5B 4B 3B 2B B HB F H 2H 3H 4H S5H

Pencil Hardness (ASTM D3363 @500q9)
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What is DirectCoating? 14 & HiZER = ?

DirectCoating
= is not only a coatings technology, but also a process technology

= is based on solvent free aliphatic polyisocyanates and solvent free hydroxyl
functional polyols

= integrates plastic injection and coatings process

= is injected through reaction injection machine

Injection Moulding Machine Reactive Injection Machine Two Cavity Mould
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DirectCoating H 1% )2 BaYER
Dual-Cavity Approach \&
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DirectCoating Process Video BA
EHRETE \&

¢-A§-~) Bayer MaterialScience

Direct Skinning/Direct Coating

Combination of Injection Molding and RIM
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DirectCoating ELH:VRJZ 51k Siik Bt L. e
Comparison with Standard Coating R

Injection Molding Two-step process
Transport

(intermediate .
storage) Injection of the

thermoplastic
(Injection Molding)

Cleaning

(degreasing) = |njection of the
coating directly

Coating in the mold

(clean room) (RIM)
+
Curing

Finished part Finished part
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DirectCoating E 1:i%)2 5L R iRZENT L A\

_ _ _ BA\E(ER
Comparison with Standard Coating R

— Expensive — Eco-friendly |
« Separate steps — Eliminate spray line
+ Clean room — No baking oven

— Cost effective
— Additional costs ¢ Process integration

* Long process « Short process chain
chain * No clean room
« Contamination
* Damage High-grade surface
* Possible layer thickness:
—Scrap rate 0.1 - 10 mm and more
increase! « Surface feel (soft and
hard)
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DirectCoating H iR Z BA
Suitable Material Systems J&£HAk £

ER

IM<>W

Unique and tailor-made systems

DirectCoating :

» Aliphatic 2K-PU coating based on Desmophen®/Desmodur®
» High gloss, hard and scratch resistance topcoat
» Soft feel and various patterns

Substrate: Bayblend® PC-ABS,

Makroblend® PC-PBT/PET,
Makrolon®, Apec® PC
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Customer Project Feasibility Study of Soft-

feel Surface

27 IUH A AT PRI 5T -- B R T RUR

Application: Switch-cover (prototype)
Carrier: Bayblend® T85
Coating: Desmophen®Desmodur®

1 Aliphatic-based paint

) Pleasant surface touch

) Layer thickness distribution:
From 0.8 down to 0.3 mm

) Different colors possible

1 Good replication of mold surface
structure
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DirectCoating H iR Z BAYER
Summary ;.45 ;

) Direct coatings is a green and efficiency technology

) Direct coatings is a production complexity “Reducer” with high potential for
cost-effective and valuable surface finish

] Hard coat, soft-touch feel, glossy surface and texture appearance are
achievable. Paint film thickness various from 0.1 to 1mm are possible.

) Wide range of possible applications on IT and automotive industries

) Support customer to conduct feasibility studies, process development and
also mass production projects
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Product Renault Clio Headlamps

Material Makrofol® DE 1-4, 475 pum

Attributes - giving a smooth transition
- colored according to Renault specification
- hard coated for outdoor application
- significant improvement in productivity
(plus a definite cost advantage)
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Applications: FIM Housings R
PHILIPS

sense and simplicity

Product Philips HQ7140 Electric Razor
Material Bayfol® CR 1-4 175um

Attributes - Good chemical resistance
- Excellent formability (even Cold Forming)
- High transparency for backlit symbols
- High printability
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Applications: FIM Housings

Caption

©

CaptionCall

Hello Ruth, this is Tricia from Dr.
Ailler’s office. Just fine thanks. I'm
calling to confirm your dentist
appointment tomorrow at 1:30.
Great. We'll see you tomorrow.

Product Ocular Caption Call Desk Phone

Material Makrofol® SR 253, 250um

Attributes - Good chemical resistance
- Good formability (up to 13mm)
- High Gloss PMMA surface
- Surface Hardness up to 1H
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Applications: FIM Housings
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‘ UNIVERSAL
ELECTROMNICS.

UEI ONE for All® Xsight Touch
Makrofol® SR 253, 250um

- Good chemical resistance

- Good formability (up to 13mm)
- High Gloss PMMA surface

- Surface Hardness up to 1H

Bayer MaterialScience
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omakt | Sitemaep | Engusn

Functional Films TechCenter

fonovation & Excoelience in Films
| Progustitonmmione
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Besuchan Sie uns in HMale 3 Sund
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Follensaminar Ludenscheid 17,.18.141.2010
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25.03.2010
=)

| Suchbegntt | (CESSRT)
. Srelerts Buche Innovation & Excellence
Houvzbc e WIRK onnon e FTechoortar von Fllioas
Bayer Glota!
Bayer MatorlaiSclence Hier profitleren Sie von der tochnischen Expertise und Entwickiungskompetenz oines der
Bayer ONE hrenden ,Global Suppler von Follen aus Polycarbonat und Polycarbonat-8lends. Dieses
TechCenter Plastics Techcenter soll thnen helfen, auf Basis unserer Follon Maks ofob®, Bayfok® und Mamot™" aine Mediec Stuttgart 23,
2 A b optimale Produktiosung zu finden. Dabel konnen Sie auf die Hilfe der Experten in unsaren
TechCentar TPU weltwelt verteilton Servicetechnika zurGckgreifen, Eine wichtige Aufgabe sehen wir auch darin, Besuchen Sie uns. Stand 2336
Wege ru Bayer gemeinsam mit unseren Kunden neue, maigeschneiderte Follentypen fur innovative Hunsistoll - Messe 2010
Thermoplastics Testing Anwendungen zu entwvickeln. Das Techconter hait fur Sie urmfangreiche Informationen bereit, die PR Come and visit us
center die gesamie Prozessketie der Follenverarbeilung abdecken - vorn Bedrucken Ober das K 2010 {n Dissetdort
Beschneiden oder Stanzen bis hin zum Verformen und Hintersprizen. Sie erfahren, in walchen " . Y
Markten sich unsere Follen bewahren und lemen anhand ausgewshiter Case Studies inre D & ETee
Adgernaine NAZUNQELeAOENget  Starken kennen. Aulierdem prasentieren wir Innen neueste Entwickiungen bel Materialien und S ot Technolosies 25, 28 05300 )
Technologien. Datenblafter sind im Techcenter ebenso zuganglich wie Broschiren oder 8 b
o farhnierho Infarmatinnoen ¥
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-  www.makrofol.com & www.pc-films.com
(techcenter)

(homepage)
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Conclusions 4518 R

= The development of eco-friendly coating systems and the need to improve

productivity and design flexibility has been observed as the latest trends in the 3C
industry.

BCTHIBFTEaS: HR, ‘BN RIE
= Bayer MaterialScience provides solutions to meet the latest trends in 3C

FEEA BRI AT R AL R A AR T R

= Waterborne PU and UV coating systems are enabling the formulation of
environmentally coatings with excellent performance 3 4&: K{EPURIZKPEUV

= Bayer MaterialScience offers waterborne UV products especially designed for
UV curable thermoformable pre-coated films to be applied in the film insert
moulding process or other film technologies R T Z: K{EUV

= Bayer MaterialSciences introduces a new coating process, i.e. direct coatings,
which combines high performance, environmental friendliness and an economic

process FRFEMS: EERE
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= Thank you!

Science For A Better Life for further questions:

Billy. xu@bayer.com

Sean.gao@bayer.com

Qinglan.liu@bayer.com
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