oo oodgogoon

Quantitative Evaluation of Scratch Resistance of
Organic-Inorganic Hybrid Hard Coatings
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Acrylic functionalized colloidal-silica dispersed UV curable organic-inorganic hybrid hard coatings are

unique technology because of their excellent scratch resistance and good optical transparency in addition

to the fast curing. Scratch resistance has been evaluated by pencil hardness test or steel wool scratch test.
Those methods, however, are not suitable for quantitative evaluation. In this paper, Variable Load Scratch-
ing method was found to be useful for quantitative evaluation of scratch resistance. The scratch resistance
was evaluated quantitatively by measuring a critical normal load. Organic-inorganic hybrid hard coatings
showed higher critical normal load than conventional organic hard coatings.
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Fig. 1 Schematic drawing of the organic-inorganic hy-
brid hard coating system.
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TablelJ Experimental condition of the variable load
scratching test

Normal loadl g0 0 toIT
Sliding velocityl mm/s g
Strok& mm0O ™
Sliding cycles! cycles NN

Radius of stylusl mmQ O Sapphired

Weight! Wieeghi2 Silrain gauge 3“““’_:!- ol dhepl izt
- . |
L. |
L u — .' - T . Siylus
I - — Slaqo

Fig. 2 Schematic drawing of Scratch Intensity Tester
HHS-2000.

JSR TECHNICAL REVIEW No0.112/2005



goooboooooobuoobobooobooomooo
Oommm@DOOO00O0OO0CO000O0ODOO0DDOO0O00O0O
goboooboooooobpbooooboooooo oo
gooooo
g oobooo
gmgooobopPETHOOODLOOOOOOOOS K
oo 000000kgd D OOOOOODOOOO
gd
Ul obogoboobooo
oo oOOOCPETOOOOOOOOOODOOKgO
gooboboOnobboobobooooobooog
goooooooooo
g oooobooboo
gmgoooboobboogooooboooooon
OO0 00CSHOFRDI O OODD 0 0MrpmOOgd O O
gogooobooboooobooooobbooboboo
goooobooboood

gooogo
UM oooooooOooooooooooooo
OOOASHO D O 0DOOmdem0 000000000
oooooopooooooDOoooooXoooooyo
oooooboobobozooooooooboooooo
cooboooooooooobooooobooooboooo
ooooboboobooooboooobooooocoooon
cbooooboboooboooooooooooooan
cobobO0o0oooboOmoooooooomoon
coboooooooboboooodboobocobooooooo
cooobooboooooooboooboboooogoo
oooooooooobooobOooopooooooooo
000" 0000000000000 000000000
goboobbboboobowdnbooaoooogo
ooooocooOowdooooooooobooooo
cobooooobooooooobOobooooobooooo
cboooooboobooooooowddooooooo
coboboooooobOobOooooOoooboooooo
coooooowiowdadooooooowioooo
ooooooooooooooowlooooooooo
ooooboooooooobboooboooooooo
ooowlooooooooooooobooooooboo
ooooowiboooooooooooooooooo
oowlooooooooboobooooooooooo
coooobooooboooooooobooogooooo

- Msp

- “a
e T
. -~
_..-f'_'_,_,.,-ﬂ"

X aKs

B LT o el ] T TR gl o Sl
Mg Thas rmbesr of slising cyciss oi shich e pealing was obsssved ko e find e

Fig. 3 Evaluation of scratch resistance measured by
variable load scratching test.
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Fig. 4 Friction force of AS-1 cured at 500mJ/cm? as a
function of normal load after 100 cycles of slid-
ing.
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Fig. 5 The results of valuable load scratching of AS-1 and A-1 which were cured at 50 and 500mJ/cm?.

TableJ Effect of dose on variable load scratching of S-1 and A-1

Coating Dose Number of sliding cycles”™ Critical normal load,
O mdlcm’O Nspl cyclesO WID g0

ASH] [ [ (NN
NN N I

NN 1 [HEN]

Atl 1 0 T
NN mn T

NN N am

“SSliding cycles at which the spalling was observed for the first time.

TableJ Scratch resistance of the model coatings” " evaluated by conventional methods

Coating Number of sliding Critical normal Pencil Steel wool Tabor abrasion
cycles”"™Nspl cyclesd  load, WII g0  hardness resistance OHazelO0O
ASH] N (HEN 0OH Excellent g
A ™ 1 OH Excellent (NN
AL M M HB Poor (N
AL M o OH Good M

70 All samples cured at[ITImJ/cnt’.
?P75liding cycles at which the spalling was observed for the first time.
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