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Development of Surface Improvement Technique
of Japanese Larch Flooring Board(II)”

Sang-Bum Park™

ABSTRACT

This paper deals with a coating technique for hardening surface layer of softwood(Larix leptolepis)
flooring board to improve its surface properties such as hardness and abrasion resistance. Two coating
methods were applied for surface hardening of the wood in this study. First, several functional
monomers were added in UV-curing epoxy acrylate varnish. Secondly, unsaturated polyester varnish
was used as under coat and acryl vamish including anti-abrasive agent was used as top coat. The
hardness of the treated wood was similar to that of high density hardwood such as keruing by the
first coating method. The abrasion resistance of the coated wood was greatly improved by the second
method. Adhesion properties and impact resistance of the coated wood surface were also good. It was
suggested that the well-coated softwood could be used as interior flooring board for heavy walking as
substitute for hardwood.

Keywords : surface improvement, Larix leptolepis, UV-curing epoxy acrylate, unsaturated polyester
varnish, anti-abrasive agent
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Table 1. Physical and chemical properties of several resins used in this study.

. Epox Unsaturated Urethane

Division ac:')lafe polyester Acryl hardner

Appearance Light yellow Light yellow, Clear, Light yellow,
transparent transparent Transparent transparent

Sp.Gr.(25/25C) 1.03 £0.005 1.00 £0.005 0.93£0.005 0.95+0.005
Viscosity(cps/25TC) 12,000+ 3000 12,000£3000 8,000+2,500 8,000£2,500
Non-volatile(%) 99+1 971 60+1 751
Acid value(KOHmg/g) - 255 - -
Hydroxyl value(-OH) - 186 - -
Isocyanate (%) - - - 101
MW 629 348 359 656

-0-0-0-0-0-0-0-0-0- -0-0-0-0-0-0-0-0-0-
+ = ] I
-M-M-M-M-M-M-M-M-
-M-M-M-M-M-M-M-

I

M M

|
-M-M-M-M-M-M-M-M-

(Crosslinking structure)
-M-M- ' Functional monomer

(Linear structure)
-0-0- : Epoxy acryvlate oligomer

Fig. 1. Model structure of crosslinking reaction between epoxy acrylate oligomer and
functional monomer.
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Table 2. Kinds and physical properties of functional monomers used in this study.

Pencil
Kinds of Abbrevi- . Functio- Sp.Gr.  Viscosity
monomer ation Chemical formular M.W. nality (25C) (cps, 25C) hardntestess
Zhydroxylpropyl  ppy  A".0-CH,CH,CH,OH 130 1 1054 8 0.5
acrylate
Le&hexanediol  ynpA  A-0-(CHo)e0-A 26 2 1015 46 06
diacrylate
CH>-0-A
. I
T.nmr:thylolpropan‘e TMPTA HsCp-C-CHp-0-A 296 3 1.110 50-150 0.6
triacrylate [
CH>-0-A
CH,0-A CH:0-A
. . | |
Dipentaerythritol  1pps  A-OCH,C-CH-O-CH»-CCH;0-A S8 6 1175 3000-6000 0.3
hexaacrylate | |
CH0-A CH:0-A

*A : CH=CHCO-(Acryloyl-)

Table 8. Combination ratio of several monomers and anti-abrasive agent on the epoxy acrylate.

Chomo—reatment B c D E F G H I
Epoxy actylate % 8% 70 60 9% 8% 70 6 100
HPA 10 10 0 1 10 10 10 10 .
HDDA : 10 0 10 - 10 10 10 -
TMPTA : . 010 - - 1010 :
DPHA . : . 0 - - . 10 :
Anti-abrasive agent - - - - 10 10 10 10 -

Table 401 #%54 Exre EF 2 ulzA
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0.17%2 Y ALEAG. o8 ZFAe tdsAd
Exojo] Hrlo o8 =g 3x4Y TR ¥
AE37) HE] Res woEn

Table 4914 AFZFATHHNEFAER ©F &
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Eg) o8 nixgo] 0.17%E Aol e HA v}
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g 016%E WukZAe 4% Hulel s ¥H
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hexanediol diacrylate 108, trimethylolpropane
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Table 4. Surface improvement effect of functional monomers and anti-abrasive agent on the flooring board.

Treatment
Kinds of test A B ¢ D E F G H I
Viscosity(cps, 257C) 900 700 700 600 900 1,000 1,000 1,500 800
Glossy(65°) 81 851 851 851 80t 801 8071 801t 81
Pencil hardness 2H 2H 2H 2H 2H+ 2H+ 2H+ 3H 2H
No. of cracks 0~1 0~1 0~1 0~1 0~1 0~1 0~1 0~1 0~1
Abrasion ratio 0.19 0.19 0.18 0.17 0.17 0.16 0.16 0.15 0.19

Table 5. Surface improvement effect of unsaturated polyester+acryl vamishes+anti-abrasive resistant(UPS+

AV+AA) treatment on the flooring board.

Hems of et Control UV coated  UV+AA coated  UPS+AV+AA coated
Pencil hardness 2H 2H+ 4H
Abrasion ratio 0.30 0.19 0.15 0.12
Adhesion property 95% 1 95% 1 95% 1
No. of cracks 0~1 0~1 0~1

- : Not determined
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