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Principles of UV-technology UviiAREIE

» since 1960s in the wood and furniture industry a filler is
used which is based on UV —

» due to the high speed curing and the high scratch resistance
this technology was extended to UV curable clear coats

>HTEERRE MR MR, XBERARFIAEATUVE L RYERSUE% R

» since 1980s this technology is also used widely in the printing industry
> B20H 2280 LUK, XINFL AR 52 B T EN Rl

» in mid 90s UV-curable inkjet-systems were developed

>0 FREH, UrtRELRiss R gt & o)

» since 2000 UV-systems are widely used also in plastics coatings

> E120004E UK, WARGEHTE R AT R iR 2
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Principles of UV-technology UV#ARRIE

The photoinitiator is

what makes UV paints
different from otherpaint
systems
IF=5 %57
EUVIRRIAET H it
ER
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Principles of UV-technology UVH#AREIE

UV- Polymerisation: UWE&ERN

P—-@

Photoinitiator

ow molecular weignt

components — liquid paint - et dense netwprk after curing
FHTER curing WIthin' - g4y = gy sy S AR 254
B4y - iR Seconds

JLBAE
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Principles of UV-technology

UV AR R IE
Spectrum of UV light and visible light — UVY¢FAA] LSRN S itk
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Principles of UV-technology
UV R

Bulbs with different spectra: B ERIERIKT A :

]“Y\ : \ Different UV paints
SUAEJE require different
lamp spectra
ZNEL: SR
EENESIERIKTE
\
| Y]
R |
FAT
(Y
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Principles of UV-technology
UVH AR R

Dosage and intensity

AE B F05E A

Lamp power: absorbed electric power / arc length
(distance of electrodes) Wicm

KTiBThae: WIRITAVEE RE/EBIKE (BAREER) F/EXR

|

Intensity: radiation efficiency / area  mW/cm2

A EHE/XE l ER/IFHEX

UV dosage: Intensity * radiation period mW#*s/cm? = mJ/cm?
UVEEE: & * 1251 EHA ERMIERBER="FREEREXK
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Principles of UV-technology
UV KRR

Light%

Different paints
require different

Lamps
R,
. AT B AR
| film
light penetration ; Yy thickness
FRIEFIET) RIRHEE

>

Wavelength
KK
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Principles of UV-technology

UV AR[RIE
PoorZE goodR¥F  curing behaviour[E X &
Colour
BNt

Pigment concentration

R 4847

Particle size

TR R ~F

Film thickness
RIERE
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Principles of UV-technology
UV R

UV product groups:
UVEE s .

100% UV coatings: 100%UV ;&4
no solvent or water included, solid content 100%
AEBEFEK, BEFEZE100%

solvent-borne: Z57/2 :
solvent is used to adjust viscosity and application behavior; could also be
added on-site

A R REEFBUR L ; WA IR

water-borne: K 4 :
water is used instead of solvent, no oligomers usable7ZkK (X BFIEH, =

A {E AR R4
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Principles of UV-technology
UVH ARRIE

Oxygen inhibition G AR

What is oxygen inhibition?f+ 4 2 & H 52 ?
Pl -> PI*
Pl*+M->PI-M- elimination of oxygen

by Other gaSGS N2N N2N N2N N2N NzN N2N
BRI S AR E RS, 2 2 N2 2N 2N, 72N,

PI-M - + M -> PI-(M)n -

PI-M - + O2 -> PI-M-O-OH
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Principles of UV-technologyUV# /K R T8

Oxygen inhibition&ESE

How do we compensate oxygen inhibition: ZA{aJ PR Lk S FHEE :
-> Increased concentration of photo initiators
-> BINSE S| & FIRRE
-> Increased UV intensity
-> 185m RINEHIEE
we do not use inertisation because of: kA~ FEHIBELHSE, FEdy:

- complex and expensive equipment (gas supply)  NNaN N2y Naf Nan Noy Nap,
i E (RN EFRENEAIE

* limitation in component size

* BR&I~=mRT

« limitation in dimensionality of componentsBR &l =& ¥ =

but: - additional surface hardness achievable B2 : -AJi&&RmEEE

- cheaper formulation possible-p&{REL /5 a7
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Principles of UV-technology UV3#% AR & I8

Dual-Cure / Monocure &4 / #48UVEIL

Acrylate + Photoinitiator

+ S5 %5

AT;+ NCO / OH
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Mankiewicz UV-Monocure-Technology

Bl PR A RAEUVEIL R KR

Properties Process advantage Application
M RE mIKSE R

fast processing
fast quality check
— N
PRI 0 TALEE
TRIR R 20T
VOC +
Energy saving
— .
LB EEL+
REEAL
high chemical and
- mechanical resistivity
SR L E RN
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Mankiewicz UV-Monocure-Technology

B EYREFHEUVE AR
Space and time requirements &2 [E)FARF 2R

conventional 2K-PUR system {§42K-PURESE

30 min 80° C

3045 80IRKE

pre-treatment spray-booth flash-off oven-zone
TALIE MR L Nes FEIRIX

ﬁ
« shorter processing
- R4
pre-treatment spray-booth flash-off UV-lamps . low scrap rate
AL WA I L WF VAR . imRE=

* immediate handling

- BDET4hER
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Mankiewicz UV-Monocure-Technology

S EBEFHEUVE LA
UV

- Low scrap rates * Easier colour matching

- RIBEE -BRERLERES

« Quick processing * Metallics effects possible
o SR T - AIEEIERBBR

« No pot life * Laser etchable

- BN - ATAOCHERE

* No solvents

- B
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Mankiewicz UV-Monocure-Technology

Bl E R FHEUVELEA
Paint process: BRIz :
. Spraying
Cleaning UV-paint = F'a};rz‘l;o'cf uv
dadla A UVERL |
Process parameter:
T 4 *& _ Fla}sh-off UV
A =% nE=
Temperature;2E  Intensitys@E
TimeRs|g] DosagegE =

Impact on coating performance?

POPs: TS

ERERYSZ N ?
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Mankiewicz UV-Monocure-Technology

Bl PR AEEUVE LA

Example of application window (Cycon 757-10 Monolyer)
Rz A & O 7~ f5l(Cycon 757-10 Monolyer)

Variation of temperature and flash-off time: ;2/ZMAFHIZL :
Temperature;@2E: 35° C-70° C

Flash-off|A)F: 1 min—12 min 19%#-12%9 %
Film thickness 25 um R JE[E E 25 um Film thickness 40 um ZJEEE 40 um
O'L_)‘ 70 -
m -1 A A
§ 50 A ‘ A
T ,
)
O 3
5
|— 0 14 2 zlt 6 8 10 12 14

Flash-off [min] speC|f|cat|on| . Flash-off [min]
T4 4] AL 1O T4 4]
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Mankiewicz UV-Monocure-Technology

Sl R EFEUVEL I AR

Scratch resistance of different technologies

REIAR Mot A

[9)]

(%]

o

o @ DualCure
c

> -]

3 Monocure
4 0 2K-PUR
S

E

Daimler Audi VW
Method
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Mankiewicz UV-Monocure-Technology

Sl E R EFEUVEL I AR

Example for Martindale performance (PV3975)

TR (Martindale)EgEZEH (PV3975)

Coating Residual Gloss
i~ T B ILIE
463-57 / 757-11 91 %

results ok acc. to VW spec. (TL226)
RIBVWTL2268R, MREREE.
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R TR A6/~ &
« Application on plastics exterior
[ AT EBRSME~ M
* UV-on-metal

AERT£EruV
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Mankiewicz UV-Monocure-Technology

Sl E R EFEUVEL I AR

T

| #

Fii]

J21L— Interior trims

RESAL
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Mankiewicz UV-Monocure-Technology

B EBBFHUVELER e

o
s

Ring for steering
Wheel

AT R EZIHE
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Mankiewicz UV-Monocure-Technology

LA

S EBBIFAEUV

&
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Mankiewicz UV-Monocure-Technology

BB EFAUVE L EAR

OEM approvals OEM it

OEM . WA ey
Paint system &E &% Status RS
757-10
Audi 463-60 + 757-11
757-10
Landrover
463-60 + 757-11 not requested £ R
757-10
Ford
463-60 + 757-11
757-10
BMW
463-60 + 757-11 not requested J5Z kK
757-10
Opel
463-60 + 757-11 not requested 7t & >k
757-10
VW
463-60
757-10
PSA
463-60 + 757-11
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N TR~ 5
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R T 2B RLSMG A~
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UV-Monocure: Application on plastics exterior

UV4i[&

AR N AT EB RSN o

Transferable for exterior paints? RAJ4E# v A -TohmigaEl?

-Resistance of binder?

-FhE R 1 2

- Yellowing due to photoinitiators?

-S| &I SBUZE?

- Absorber competes with photoinitiators for light?

-IRUGT S5 &I FF IR ?
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UV-Monocure: Application on plastics exterior
UVESEL AR N T 2B RSN G~ m
UV Exterior Coating from Mankiewicz

Sl £ BEHEHRUVIN R IREL
PSA B720200 Results &8

High Pressure cleaning (Karcher)
= & /&t (Karcher)

Stone Impact

A

Immersion in Water (240h

40° C)7KASLLE (24 /\Bf 403F
FRE)

Exposure to Light B A & v

complies PSA, GM etc.
FIAPSA,GM triff
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UV-Monocure: UV-on-metal

UV-Monocure:{EH T & ERIUV

1C UV Monocure - high reactivity
1C UV Monocure 2> 5 & M4

Requirements 23k

one layer - corrosion protection

B > B & T R

* pigmented - grey, black
- HE >k B
- 160um DFT

* noVOC - 100% system
. REEEMENNLEYS 100055

 metal substrates - adhesion

- EREM > WEMH
- flexibility R 7& %
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UV-Monocure: UV-on-metal

UV-Monocure:{EATF &£ ERIUV

Specification  FrE

- initial adhesion v #iEMiE 17

- salt fog resistance v thZE 4
- condensation atm. v X545
- chemical resistance v it F 4

 multi stone impact v %X AikiE

&
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Thanks For Your Attention!

g |




