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BMS Solution for Low VOC Spray Coatings B
FEH A BB IRVOCIR BHIEE R T % CE

UV Curing
PU Dispersions

7K B4 R B
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Waterborne UV Polyurethane Dispersion N
(WB UV PUD) 7K 4 28z g 70 H i R

Semi-transparent/milky=}i% B 2 4~ ¥R
30-50% solid content [ii] £ 30%-50%
Polyurethane polymer & fig K1
Without any solvent/A~ & AT 1A 7]

YV V VYV V

WB UV PUD

Fast drying possible T

high mechanical/chemical resistance E AL AT 1L,
outstanding hardness-flexibility balance %figi~-
highest flexibility possible (soft feel) EZ&#ME (Z2E)
Wide / broad compatibility K #F [ 3 25 14

Performance

AN N N N
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BAYER
UV Waterborne Technology 7K 14 ¢ & 4k £ AR Q

Unsaturated PU dispersion based on polymeric acrylate *

Hydrophilic group > 7K % [4] Polyisocyanate Polyester acrylate, REE R #HER
(ionic / non-ionic) (& F/HAEE 1) BEEmSNE  polyepoxy acrylate, BN N
polyether acrylate REBAR AR
08
s~ “
O oty ? Y O oy
0
Polyols % Juli: Bolvam /j’o 047
monomeric, e.g. hexanediol B4, 4 — 1% ngﬂfﬂlne I
polymeric, e.g. polyester &1k, WK Azt

= Highly reactive 7 v

= No reactive thinners (monomers) necessary A~ F 7 5% M B 2l H 44
= High molecular weight &4 T &

= Co-solvent-free A& AT 177

* EP-B 0753531
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Production: Acetone process 4 il & i A

UV Waterborne Technology/KPEJEEMLE AR (sa¥er
R

~—

Bayer MaterialScience production
process for high molecular weight
PU dispersions

Dispersion in water/acetone
(optionally chain extension)

DB T RAE T (RIA I S5

/ High molecular weight &7 7 &

 No need for UV monomers ;B {4

! ‘ l ]
. $ 4 - y \
./ No need for co-solvents TCi&E 7] ' Distillation &%
| ~ : :
AJW '

]

Dispersion in water
| SMBEETAE
‘ ' F - £
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2K-PU coating

NCO OH
OCN—Ij—Nco + HO—¢—OH —

llICO OH
Polyisocyanate Polyol

UV curable PU dispersion

NCO Z
OCN—[J_'I—NCO+ HO OH ——3
I

NCO OH

Polyisocyanate UV Curable
Polyol
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EE

MW > 200.000
UV Curable PU Dispersion
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UV-curing equipment Y [El {415 £ CE
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WB UV PUD -Curing Steps [&i] {41 2 E

a + <

WB UV PUD(Double bonds) Photoinitiator

UV-light activates the photoinitiator, - -
which cleaves and generates free radicals. ree radicals

Radical attacks a double bond,
a new bond is formed and on the other
end of the attacked double bond Polymerisation
there is a new radical.

UV Radiation

Long chains are formed. If there is more

than one double bond per molecule
present crosslinking will occur. Cured coating
A threedimensinal network is formed. N
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WB UV PUD - Coatings Formulation Fit J5

- Film properties
- scratch resistance

WB UV PUD responsible for - elasticity
- abrasion resistance

- reactivity

Water responsible for - Viscosity

(not for EB-curing)

- Reactivity, UV-dose

- Wetting
- Levelling, deaeration
- thickener.

Additives responsible for

AAL

No VOC necessary! |
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Coating Formulation: fc 5 % Lt i
100% or Solventborne UV vs. Waterborne UV

ER

IM<>W

¢» DESMOLUX’ ¢»BAYHYDROL UV

100% or solventborne UV formulation Waterborne UV formulation
= Oligomer(s) = UV-curable resin

- functionality - high molecular weight

- medium molecular weight - low shrinkage

- high shrinkage = (Optionally monomers)
. Mo_nomer(s)_ _ = Photoinitiator(s)

- h_|gh cr_ossllnl_< density . Additives

- viscosity cutting

- swelling of substrate (adhesion) = (Optionally organic co-solvents)
= Photoinitiator(s) = Water

= Additives

= (Organic Solvent)
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Bayhydrol UV® Toolbox 7K TEUV 7= i

Product range of UV curing PU dispersions

pil])

Special properties

Pigmented systems

2720/1 XP XP 2280
prysiea cvng e Xsl‘.::)f%tgjc?h harjnGeig/glgI(i(sz
= f | t - - ]

or plastics XP 2629 P 2736

XP 2775 - chem. resistance

- excellent resistance - tough & flexible
- high pigmentation XP 2721
2282 - physical drying
versatile, standard resin - flooring
2317

+ wet film transparency
XP 2690 All purpose XP 2348
- tough, weather stable - adhesion, wood wetting
XP 2687

- hardness, chem.
resistance, high solid content

Outdoor applications Primer for parquet / furniture
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BAYHYDROL UV : UV Curing PU Dispersions B A
for Plastic Coatings

ER

IM<>W

pigmented
coatings

outdoor resistance

PVC flooring thermoformable %
2 7 -
= N

— '\ °
&) ~ <,
T L <
3] * ®
2 @ 3
o & adhesion =
o '« | On plastics o
9 @

(7]
£ ) B
.% — 2689/1 -

Soft Fee 6’

Plastic
hard coats R

Hardness
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4

Bayhydrol® UV resins for Plastic Applications

E
Bayhydrol UV ® Properties

R
Bayhydrol UV XP 2649 « soft touch ZZJ&

« high hardness /=i &
Bayhydrol UV 2689/1 XP |+ high chemical and RCA abrasion resistance =i 1t % ¥ fE
« high gloss &=t

+ Excellent appearance, high gloss & high film build H €2 (1 400 =F

Bayhydro| UV XP 2687 « Good chemical and mechanical resistance Tif4t, HLBH:RE

« physical drying, thermo forming before UV Yt 4k R /T %1 il T

Bayhydrol UV 2720/1 XP | high molecular weight =4 15

Bayhydrol UV XP 2721 « physical drying, embossing before UV Y[ 4k 5 7] JE 4

« Tough #]
Bayhydrol UV XP 2690 - Outdoor application & & F M
 Fast water evaporation /K% /& 1k
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S
Waterborne UV Solutions for Plastic FH T 28kl \ &

WB UV Products available for:
= Hard Coat 2
UV CU ri N g = Soft Touch £k

PU Dispersions = FIM Process I FFIMTZ
= PVC Flooring PVCHitR

= Temporary Functional Coating

B ThReRal
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Waterborne UV Hard Coat #i5 /2 AL

Bayhydrol UV XP 2687, 2689/1XP

Properties hard clear coat :
= high gloss (>90 at 20°) =%
= Pencil hardness H or higher =408
= Excellent adhesion in crosshatch/tape test also after immersion
in boiling water
= Resistance against prolonged influence of high temperature and high humidity

= Chemical resistance against solvents but also against suntan lotion at elevated
temperature and high humidity, cosmetics and fluids that simulate human sweat

= High abrasion resistance in RCA, Taber and Nokia vibrational wear test
Resistance to hot-cold-cycles

It has been especially developed for mobile phone applications. Optimized

formulations are available for coat, easy wipe-off and
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Waterborne UV Soft Touch ZZ/J& YER
Bayhydrol UV XP 2649*

= UV curable PU Dispersion for soft-touch coatings is commercially available
= Target markets are industrial coatings (plastics, wood, printing, ...)
= Performance level is similar to standard 2K waterborne PU systems

= Increased productivity in painting operation
= lower total cost

*new version products
Is under developing
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Thermoformable Pre-coated Films #AZJE Tl (BAYER

Bayhydrol UV XP 2721, XP 2690, 2720/1XP R
Coating Water Cutting Forming UV Curing Back-moulding
evaporatio

=

) -

Bz

—

=

= Bayer MaterialScience has unique UV PUDs available suitable for FIM & other
film applications 7K [El A FH T3 i T2
= Two step drying process: Tt f2

= Step 1: water evaporation/ physical drying 7/K#% & Ji5 Bl % T
Post formable but blocking resistant film is acquired after the first drying step

= Step 2: UV curing UV 5 &1k,
Hard coat with the final properties is obtained after UV curing
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Challenge & Solutions to Get Hard Coats in Fl
FIMLZ iR = BBk 5 7 25 \

Thermoforming of fully cured films B& B4k K& E#TRETE

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

564 B BR 2 RS Gy i AT N AR, (BR ek R B RE,  mf A i) i 1 g 225K
= Fully cured hard coatings will crack when thermoforming process is conducted
s BEGRIEER S, PRRE D REIR BIEOR, HZ N AR FR IR o 25 5 0T3¢

How to obtain a hard coat where a thermoforming step is part of the process?
= A two step curing process is required. FEMI T

Bayer MaterialScience offers: FEE-RJ AL T R
= Waterborne UV system 7K 4% [F {h 4k &
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Waterborne UV For PVC Flooring PVCHiR (eayer
Bayhydrol UV XP 2720/1, XP 2721, XP 2690 R

= Embossing possible before UV &[4k 7 Al & 1%
= Barrier properties; meets European indoor quality standardsH k& % »

= In Europe WB systems are quickly replacing solvent based systems; 40-50%
WB, mainly waterborne UV RkH/K P 4 $140-50%, 1) H = E & /KHEUV
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B
Temporary Functional Coatings BAVER
2 I ThRe iR et R

» Atemporary functional coating is a peelable coating used as temporary protection for
high-end products against chemical and mechanical damage, dust, fingerprint or stain.

» Could be applied on different substrates e.g. plastic, glass, metal, coated parts

> Application areas are e.g. IT & Electronics, automotive, construction and furniture

Characteristics

A4

1 Component / UV — High efficiency
Spray possible — Suitable for 3D
Thermo-stable
Pol h I::>
olyurethane Tough & elastic
Waterborne / UV curing ) Eco-friendly
No adhesive —> No trace/ residue
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Complete Waterborne Solutions for Plastic ?\ \
IR RRHE SR F K AR O T %

Waterborne UV Waterborne PU

= Top coat .
= Hard clear, deep matt, soft touch =
= Easy wipe-off .

= Mono coat

= Clear, pigmented, metallic n
=  Thermo formable pre-coated films

=  Temporary functional coating .

Primer
Base coat

Top coat
= hard coat, soft touch, self healing
Mono coat

= solid color, metallic

Temporary functional coating

Coating for difficult substrate
= PC + glass fiber, PA + glass fiber,...
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Global Trend: Reduction of VOC Emissions B
ErREH . P VOCHER R

X 55 = £XHE  BF H n ek
W R £19991M3/EC vocuz> eo- HANETIRE
FA144 200442/EC  2007-1-1 70% (20104 " o
519904k - FAALILE
kR B ERF GB18581-2009 2010-6-1 Z4k&:E/PVOC  HESIREIHIZ 5
SR VOC H B Al HE AdERE

NC
AC

IKPEAR BB
Waterborne Wood Coatings

2K SB PUR

3

1K WB : |
€ —— e o o = —— BH N LH 47 2HEE L
2K WB PUR : 1K PUD 2K PU WB UV
WB-UV -
| . . . . @BAYHYDROL @©BAYHYDROL ¢ payHYDROL UV
0 200 400 600 800 ¢BAYHYDUR
VOC (glL)
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Productivity for WB UV Wood Application 3

BAYER

IKPEUVARZS LB PR R R

Example: Clear Coat j5#(80 — 100 g/m2 wetiZ:fix)

Pre- | Auto | flash I

. o 1 ° 5 1 : .
treatment I—/ spray r/f _off r/ fonvection oven o0 C = Cooling —~% | Stacking '
2min - 8min

B 30 min 40

pre- | Auto | flash- | 1. DryAir : . ,
treatment I—/ spray r/ b r/ R s0c I> |- Cooling |—/£ Stacking '
2 min - 1 min

Process time ~ Total min
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AKPEUV A S B B B
WB UV for Wood & Furniture e

Clear furniture coatings Pigmented coatings Wood/parquet primers Outdoor coatings

@ 4

@ 3,
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AR FKBIZEHZ O i BA
Wood & Furniture: Key Products

ER

IM<>W

Pr(;(rjrl%lc;e(gde App;—\;%%%\r&area Properties g
Bayhydrol UV 2282 All round use - Fast yvater rglease 7J<§ii$7i‘ﬁ%
(PUD) PN - Physical drying 473 T4 )
- Good wood warmth AKX ZZHLF
Bayhydrol UV 2317 All round use - Excellent wet film transparency MR E B
(PUD) PENEDA - Good adhesion Bﬁ%ﬁgﬂ‘
- Physical drying #8115
- Very fast water release A FEL FE# 1
Bayhydrol UV XP 2280 | Pigmented top coat - High hardness & i J&
(PUD) [EEREITRES - Good chemical and stain resistance i 4k 2 Al it
P
Cflgf;g:quzlnggger - High solid (50%), good re-emuisification EE S, w|
Bayhydrol UV XP 2687 top coat for' EFAL
(PUD) furniture MM | Good adhesion for parquet Bﬁ%jj ZH; e
o5 L - High gloss & high film build up =65, & FEiE
Clear or pigmented | - High gloss & high hardness )65, bl &
Bayhydrol UV XP 2775|  top coat for - Excellent chemical and stain resistance fJt. 5 H i 44, 2
(PUD) furniture v AU 75 4
JE BN A AR T - High film build up & =i /¥
Clear or pigmented | - Fast water release /K73 % & IR
Bayhydrol UV XP 2690| top coat for Excellent balance of hardness and elasticityfig [ #1152 17
(PUD) furniture PRt
ek R TIRE S High resistance i 12
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UV-Curing from industrial to on-site applicat

240 40 M Tl BB e T

HETERBEAR: Tkuv
State of the art: Industrial UV

B =

= THE AL
Energy saving and high productivity

= LGy, fVOC
1K, low VOC
i
Excellent property profile

PR Bl T

New application: On-site

B 1328 VIS Z NI

Make use of UV advantages

= G LI TA],  PRAIE iy 0T R
Reduce downtime @ high quality
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B
BAgER
Summary /N4 R

= Nowadays the developments of low VOC coatings is more and more important.

W4, RVOCHRIREME R HIFF R BR R E 2

= As the combination of waterborne coating and UV curing technology,
waterborne UV coating is regarded as the greenest and efficient solution.
IKMESEEAIREIE & T KNG E LRI R BN IR IF B R BRI TG 3R
= Bayer MaterialScience provides eco-friendly coating solutions: WB PU & UV
FEM BB T R R RIFRHB IR TG SR KRR A B AR M6 E 4L
= Products available for 3C and other plastics, including hard coat, soft touch,
WB UV products especially designed for UV curable thermoformable pre-
coated films, for example film insert moulding (FIM)
PR A N T3CHIEA SRR, BFEMERE, RERSE, KIEUVIEEH TERES
B, #lwmFIMITZE

= Products available for wood and furniture application. And WB UV from
industry and on-site application.

PR AT ARSI AR, HAKMBUVITSEIN DA AL =23 i T
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= Thank you!

Science For A Better Life

for further questions:

qginglan.liu@bayer.com

sherry.yvang@bayer.com
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