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Advantages of IST-UV lamps in PVD applications
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The Basic Challenges of UV Curing IST..
%5"‘%@%3@%2&@)@)& more than UV

m At the outmost layer of UV cured films:

FERSMEERRI RSN E

Oxygen Inhibition in Base coat and Top coat,

SRR R AR IR + HI7ER

m At the interface between UV cured films and substrates:

FEUVEL RN EAS 2 18] -

Inner Filter Effect in UV embossing Coating, Adhesion/conformal
coating

FEUVERERZ, M5/ RERE T RN IERN
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Irg. 184 as a Phl, cured by Microwave H lamp |S|EJ
184 1ERE5E K57, R EUR HAT B4 more than UV

Double bond conversion (%)

Film depth (micron)

Depth profile of conversion as a function of film depth and [Irg.184], 67 m/min, EB8402/SR506(3:7), In air,
in a 25 micron film
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Irg.819 as a Phl, Cured by Microwave H lamp, S|
819fENJESI Kfl, FZRIT B4 ! thz%

Double bond conversion (%)

15

Film depth (microns)

Depth profile of conversion as a function of film depth and [Phi],67 m/min,EB8402/SR506 (3:7), Irg.
819 in air, in a 25 micron film

—+ Irg. 819 0.1% —a—|rg. 819 0.4% Irg. 819 0.8%
Irg. 819 1.5% Irg. 819 2.5% ——Irg. 819 3.5%

Mmofr



Why Oxygen inhibition can happen? IST
Nt 2 E R KA “
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m Oxygen stable state: §ES MR ERE

triple state with two unpaired electrons in two orbits and ready to react
with free radicals from Phl (rate: 10K — 100K times faster)

’Ej;/l\ﬁiﬁj:ﬁ—/l‘ﬂ%ﬁmﬂ‘%?, EF B BERRMER, ENERNMR—T
BT

m Dissolved O2 in monomers / oligomers is 1-2 mM

BIRERE / BIERMPERRERL-2mM.

m Oxygen can diffuse into films during the UV curing process and most
diffuse will happen in top 10 microns,

UV BEREF, KNS ERGELERES, KErEERKEETETR10H0K.

m Oxygen inhibition will happen, using microwave UV lamps

BEEE RV 1T, |EERNESRE.
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What Oxygen inhibition can do for your UV curing? |sr@
FFHR A ERUV B4 2 190 L.

m Scavenging initiating radicals,

FWESI R B HE.

m Cause long induction period and reduce the rate of photo-polymerization,

5K HFE AR R RS KRR

m Increase [Phl] and cost of UV curable formulations

W InE 51 RN FHEAEC T A

m Obtain an un-uniform cured firm and reduced a long-term weather
stability

182 — N2 51 1 BBl A0 R A P i B 1) R B A e 1

m Introduce a lot of OH group into coating films

FE LIRS A 2 OH B[ .

m Directly result: surface tacky, very easily making finger print on surface,

w EEGR. BEEK, BERE TR mofr



How can we reduce oxygen inhibition? |sr
BAT e PR SEUREL 3R 2 h

more than UV

m To use BPh and organic tertiary amines or their mixtures
X FE, BRI ENNREEY)

m To add more photoinitiators (Phls)
JNPNEE A= 0

m To make UV curing in inert atmosphere or between laminate film,
such as PET, PP, PE film

EEESATEREFE, HIUWPET,PP and PERE.

m To reduce curing speed (increasing UV Dose)

PR EEE ¥V FIE.

m To increase UV light intensity

BIUV L
m To use UV lamps(IST-UV lamps) with more UVC output to match
UV absorption of short wavelength Phls,

fiE B A B £ UVCHI H I FIREEOL 5 ZAFIUVIRBCHEILECKIUVAT (1IST-UV 4T)
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Example of increasing UV light intensity(mw/cm2 with |s|-@g

same UV Dose(mj/cm?2),
sEtENE T, RAHARUYFE more than UV

Double bond conversion (%)

10 15 20 25 30
Film depths (microns)

Double bond conversion as a function of film depths and l,(mW/cm?2), EB8402/SR506 (3:7), Irg. 819
2.5% in air with equal UV Energy and at different cure speeds

——-1222 mW/cm2 — =1555 mW/cm2 — = 2000 mW/cm2 — 4399 mWicm2
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UV absorption of most widely used Phls
B ARG 5] R FRIUVIR IR

Some UV-Vis absorption spectra of Phls in free radical
photopolymerization

I. Clear coatings

......
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Difference of UVC measurement Between F600 H(240 W/cm) |sr@
and IST-UV H(200 W/cm) at 250-260 nm
FEF600HAMIST-HIT Z [BJUVCHIMI & more than UV

m For curing of a clear coating, it’s important to have UV output in the UV-C
range

ST B —NEHGRE, BEAUVCHUVETEZ2EZERK

m Microwave 600, 240 W/cm, v = 20 m/min approx. 100 mJ/cm?

IST, BLK®-5, 200 W/cm, v =20 m/min: approx. 180 mJ/cm?2!

IST, BLK®-5, 160 W/cm, v =20 m/min  approx. 140 mJ/cm?2!

Result: Higher efficiency of the IST lamp module having 40-80% more UVC!!!
50 IST JTHIRBER 4 40-80%FE L UVC
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Oxygen Inhibition Vs base and top Coat in PVD application |sr@
QBE%EPVDMFHE%EFHE%EPE@VEFE more than UV

m 1. Function of Base coat: smooth of plastics, Sealing(to prevent some air come
out)
JRIRHIEA . “FIREERIRE, FHEILESEER),
m Base coat: 12 microns, under influence of Oxygen inhibition,
IR 12600k, EEHERNEMZT.
If we can not get a good surface curing: Soft surface, lose metal, lose vocuume
, MRBMNBAZFHREE: RERK, MRERE
m 2. Function of Top coat: Scratch resistance, looks nice
TRRHER . $iEts, BEREFE
If we can not get a good surface curing: low scratch resistance, surface
tacky,not looks nice

MRBANNEBAZFHREE L. KyBGEES, REEKM, PFE, BRE
m 3. Solution: Using enhanced short UVC wavelength lamp, IST-UV lamps

fRRTR: FHAEEKUVCLT (ST-UV)
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Advantage of IST-UV lamps in PVD application, |S|E
IST S4MEATFAEPVD REFH IR A more than UV

m 1. Provide alternative solutions

RAL T SMRIERTT R
m 2. Provide more UVC output

RYEE L UVCHH

m 3. Good matching with short wavelength absorption of Phls
RIF B RIS 6 51 R LT
m 4. Longer exposure timing, more UVC Dose

KRBT, ELUVCHIE

m 5. For wide cured samples, provide uniform UV distribution

ST RERE Y, REIRUVIED

m 6. At certain case, we can cut the cost of UV lamps

EFEELT, FBRUVITERRSE

m 7.Less cooling noise

PGV 2 &
m 8. High energy efficiency: 240 W/cm =200 W/cm
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