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Hraviclet (UV}-curable coatings have experienced growth in many
market areas. However, penedaiion into the aulomolive relinisty markel has
Been relalively slow, Ome reason has been the safety concern from the end
user about use of UV radiation. RadTech International set P A aWtTotive
refinish focuws group Lo help address Lhe dssues relating o the use of LY wech-
nology [or this market area, This included the promotion of Lv-A curable
technology and s sale uses o 2001, the comeept of using TIVCA Tamps to
cure o primet system for the refinish maret was inteoduced.

LI¥A-curable coatings have since been experiencing growth in awiomaotive
refinish applications. They hive many wdvantages over conventional coatings
gystemns in That they can cure fast and are 1K Current developmenis tn HV-A
curable technology have yiclded coatings that are highly reactive and also
mimimize residual tmsaturation in the cured coating. Dhespite this, the use of
these resing o automotive retinish clearcoats or spol repair is sill limited.
The main reason has been the difficulty in the sanding and butfing of the
clearcoat due 1o the diflerence in coatings properties of the refinish coatings
and the (3LM coating being tepaited. Properties of concern arve the hardness
and glass transitiom temperature {T,). Since 2K polyurethane technology is
widely used in e automelive relinish markel, il the LIV-A (urable refinish
cualing could mimic its properties then the system will blend well. "L his led
to the develoqrment of twe acrylate monomer-free aliphatic urethane acrvlate
resins (Fiyure 1}

Lirethane Acrylate Resin A was designed as a 100% solids soll resin that
has a viscosity of 10,000 mPas at 25°C. The cured film T, of this resin was
1050 Urethane Acrvlale Resin B is a hard resin thal s 6 ﬂﬂ'n soolicdys inonn Tl
acelate and has a viscosity of 200 mTPas at 25*C. This resin is hard, as
demenstrated by having a cured Glm T, of 100°C
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By blending these Lwn resing the desired combina-
fon of T, and hardness can be achieved for optimum
sanding wndl Taufling characteristics,

A matrix study was performed using these two resins
Lo determine the oplimum blend raties to achizve su-
perior sanding and bulting performance. The stody was
conducted by making variations ol high and low 1,
wrethane acrylite resins and blending them in five dift
terent raclos. ‘Lhe UVA-curable clearcoat fonmualations
that were made were spray applied over panels e
prarecd frem commergial refinish primers and basecoats.
For spot repaic, the samples were applicsd osver comamen-
cial ACT QLA finished panels. Chernical resistannee
{MEK double rabs), gloss, and appearance Lesting atler
sanding and bulling were detevmined on these sam-
ples. U¥A-curable patnt focrmulations were also spray
applied over glass substrates to delermine T, and pen-
dulum hardness. & commercial TTVA-curable retinish
systemn and a cormmercial 2K polyurethane refinish sys-
tem were also applied and tested in the same munner
{or conmparison stucy,

1T Blend ratios studied are shoswn in Table 1 and a
Eenernic coating composition s shuown in Tiahle 2

The spra}felfl clearcoats were tlashed al room lemper-
atare Tor 7 min hedore being cored under an FI&S
AntoShot 100 LA lamp {see Figure 2} for £ min al a
thstance of 12 in. Figure 2 shows a plowwre of curing a
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Figure 1—ereric strocture of urethane aorglate
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Glass Transition Temperatuve (T,)

The T, of a clearcoat can be an important contrilul-
ing Factor in the alility to budf out a coating { Tikle 1)
During bulling the costing will begin 1o heat due 1o
friction. If there is a difference between the new coating
ancl the: OFREM coating, buffing out blend lines and in-
creasing the gloss can be diffionlt. Typical pabyrethane
clearcrats have a'l, fhom 387C0 10 657C

Hardneass

Ulestrcinal handness way determined wsing pendulum
hardness. Lhe clearcaal losmulations werne spray ap-
plied over glass panels and cured in the same mabner

Table 1—urethane Acrylate Blend Ratios ¢Parts by
Weight Based on Solids)

chearcoil ina body-shap enviromment, D Pesinii UA Resin B
DA Blend 1 o0 oo oo D oG
UA Blenc 2 .. ... .., Pl || B
UABlena 3 ., ..., ., SR Re30 o
UAEBlnS & . oovw oo Al fily
Chermicat Resistance UABlend 5 ..o s - - aa =
Chemical resistance was determined by
bLK doulxe rubs and is shown in Table 3,
The results shos that Lhe lower '], Resin A Table 2—trethane Acrvtate Clearcoat Generic Farmutation
bas very litrle chemical resistance un-
blended. The much bigher T, Resin B hay Raw Maberial Wizight Volumo  ‘Weight Salids Walume Solids
very good resistance as well as all of the S e o o o
LA Blends. 114 Blend 3 showed a drop in o et i N i i
, , : BRI A - e 14,13 149 14,13 1.08
chemical resiztance al 14 elavs Dt this PhOtOimtiator « .« o o\ . ey .05 047 0.05
blend also has the highest amount of TA Muws agenl - e 1 oiz T 01z
Resin A it This phenomenen has been Phosainitiatar , ... .. ..., 1.83 0.21 1.8 n.21
seen otlier Umes when high amaownts of Light stabilizer ... -....- 0,27 0,47 0aT 0.:7
T1A Resin & are vsed. It is thought that Light stabilizer . . . 1.18 117 0.94 1,13
sinece LA Resin A is nach sotten the poly- Soelvehll .o ool 5.7 0.78 0 C
mer relaxes after its inilial cure This al- fobent 2 oo 20.16_ .01 o b
lowes the MEK to penetrate and soften the Totl oo ki 50 3187 B-¥
polymer network. MEK does nor dissolve Calculated Praperties
the coating but sottens it to the point thal . , ] . ==
.. . ] . . Wright sol’ds _ o o oL 31.87 Wtigal T.27
il s Leing alraded during testing, Volumme solids o semtsisa 30,14 Thewe Teel WoE 35
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Table 3—Chemicat Resistance as Measured by MEK
Gouble Rubs

Regin e 30 M 10ay 7 Day 14 Day
Ud Resi- A oo oininiias 14 a 1 15
[ A e 104 [hild] 100 100
D Blend 1 ...........,. 100 100 100 00
DaBlend 2 ... ..o oo, 100 100 100 100
NaRlend 3. .0, Lo 110 100 100 100
e Blend & .. ... . ... .. 100 100 100 o0
Wb Hlend 5 .. ooy 100 100 00 7
Corrrrercial LY Refinizh -, . 100 100 100 1o
Commerdal 2K Redfipish . -, . . A 1400 leli] 100

Fiqure 2 —H&S fuloShot £00 WA armp used in bady
shop and lab.

Figure 3 T, andl hardness with respect to % UA Resin & in
the clearcoat.
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Table 4—tlearcoat Glass Transition Femperature (T}

Rasin - . —_ E_ .
LA Besmir A, L, i e i G e e B e i 8 b ]
LA Resin B vw v ii e i etnmemme e e e me et 104
LA R 1 oo e e 103
[ 105
Ul Blend 3 . .. . .. .. sooswmmmwsssne siese Sere e s 106
U HIRND & g o somiamasisve e s s 6 ams Foass en sl es 8
UA Blond B s sramsasimmassm . « o o o . - 6 S LR 7¢
Commertial UV Befinish o oo o 101
Cammercial 2E RRASh - o o 63
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Figqure 4—Example of he halo eflect,

Sanded Area

Halo

Figare B—Cemmercial WY refinizh clearcoal blend lne,

Elend line

Fiqure §—Lmproved hlend line {formulaticn LA Glend 3),

Blend line

Figure 7—Best blend Fing {formulation UA Blend 4.
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as describedd previously, [andness way
measured 30 mins aller core and also 1, 2,
7. and 14 days after cure. The samples were

kept at a constant temperature amd humid- Besin

ity o ensure consislency between measure LA Fosin &

menifs, Samples were wealed acrorling wo UA fiesin B

AN 13 443468 (Table 3). LiA Blend 1
Current commercial 2K technology 1y o g:w: 2

usually sanded and balled one dav alter IL:i. Bl:m i

viringg 1o achiewe optimurn appearance s Blond &

characierislivs while maintainiog job efti-
ciency. At this Lime the hardness is 95 ser,
wherens the ourent commercial Uy svsiern
is much harder at 207 sec. LA Blends
achieved a 2K 1vpe of hardness 30 min aller curing ay
opprased 1o one day using the convemiional 2K system,
trerely increasing efficiency.

tigure 3 illustrates the effect that varying amounts of
LA Resin A have on 'l and hardness ol the clearcoa
fhirdness vahaes in fable 5 are at 3 min after curing).
The I, appeirs 1o vemain stable relative to % A Resin
A unril meore than 30% has been added, at which 1ime
it begins tor deop shazply. The hardness, howewver, beging
to drop as soon as UA Resin A s inuroduced,

Appearance Properties

When refinish coatings are discussedd it is very im-
pontant.to also disouss appearance properties such ay
hala and blend lines. Lalo is a phenomenen that is
cotmen when sanding and buifing refimished pars,
Halo is a hazy area of the coating thal wsually Tormy
around the edges of the unsanded buifed area. 1o re-
mowe Lhis, semetimes the cotire body pane]l section will
need to be buffed. Figure 4 illustrates the halo eflect on
a relnished panel. To determine how susceptible a Uy
codating is w forming a halo, panels were refinished vs-
ing each system. Thirly minutes Jater they were sanded
using 1004-grit sand paper A DuaiTer was then placed

Comrrwrcial Q¥ Eefinish

Commerrial 2K #efinish

Technology Today

Table 5——pandulum Hardness (seconds)

30 Min 1 Days 2 Bays 7 Days 14 Bays

.......... 1 14 iH 17 15
.......... 139 a7t 171 1&s 181
.......... 30 155 no 145 103
.......... 11% 115 115 TAT 140
.......... 10E 105 104 117 113
.......... a5 o5 og 104 104
.......... a7 oy 04 107 101

..... 207 207 A0 'l 218

..... N.D o= 135 112 127

Table 6——Halo Effect in Yarious Uy-Curable Resins

Rasin - Halo Effect
N Mot lested
A Resin B oo oo e Hala
HAHEnz T . . e e e e e e e e Medium [lalu
UABlend 2 ... e e Sliyi-L Hala
DA Blend 2 oo e ilight Halo
DA Benda . oo e e Mo Halo
UABlend 3, e SdghL Hale
Commercizgl UV Zwelfinish ... o . 0oL 41 Hzln
Commescial 2 Refimish L L L 4o Halo

over e sanded area and tha acen was butted for one
minute without pressing on the bufler. Panels were
ranked as to having halo, medium halo, slight halo, or
o halo (adde &), TTA Resin A was ool determined be-
cause by itsell it coudd not he hutfed.

Rlemd lines refer 1o the area of a retinished pan
where the new coating meels the OFM coating, ‘This
arca will typically Le sanded and butled so 1hat the
new roating appeacs to be the some as the original.
Ligitres 5 4o 7 show the blend line improvements made
with the TV tormulations.

Table 7—b01 and Gloss Before and After Sanding and Buffing

Initial
Resin. - ™I 2o® e
UA Resinh ... ... N [ iR
UAResinB ... ... ..., 97 25 an
UACl-d1 oo, ur ai a1
UaBle=d? ... ... ar &h 4l
HaBlend 3 .00 ... a7 ar 91
U Blend & ..o a7 7 a1
LA Blend S ... a 2 a1
Carmme-cial #Y Refinish , ... . 70.1 T Ao
Comrmerrial 2K Retinish .. oL . d6.7 &9 !

W Coalingstech ong

ND
gz.2
Ly
g%.3
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After Sanding, Buffing % RAatention After BufFng

DI

o Bt H2pe b
HD kD kD AD D
alk E1] 82,1 A9.7 26,9
bt a5 A7 &7, LR
75 a6 92.1 B2 94.5
a0 &g 93,0 gz.0 973
21 ao 6.9 951 ar.a
a0 i3 6.3 EFRY 087
az o3 207 1152 102.2
5 i1 92.0 3.0 52.8
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Glass

Gloss and DO were determined atter curing and

also after vanding and buffing, Tnidal gloss readings of
the LA Blends were compandile o the commercial 2K

refinish systemn. After sanding and butting there was a
slight improvement over the 2K systemn. The commer-
cial TvA refinish systen startexd al a lower gloss oom-
pared to the UA Blends. 1lowever, iLdid improve with
sanding and bufting 1o about the same gloss level s
the LIA Blends [abfe 7).

CONCLUSIONS

mMonomer-free aliphatic urethane acaylate resins with

dilferent hardness were successfnlly symthesiaed. LY
cure coatings wele developed by using tiese resin

blends to match the performance of the existing OFM
coatingg meeling the low VOO requirements. 'The coat-
ings developed can be sanded and bulled much like a
commercial 2K polsurethane system with improwved
blending capahility snd near minimal halo eflecl. 5@
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Make sure your family
in case of an emergency.

or for additicnal cards, go o ready.goy

LiL

Family Fimermeney Plan

EMERLENDY LOIALT HAVE:
TR FRIF
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1T g bl
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ClaZ 1 FOR FYERGENSIES

has a plan

Ready

Fill out thesa cards, and give one tu each member of your family to make
sure they know whic o cal ad where b meet in case of an emefgancy.
For mera infarmatinn ar how o make 2 wmily emergancy D,

Fumily Emerngency Plan
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