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Surface Hardening of Pine Wood by Laminating of Melamine
Resin Sheet”

Gyu-Seong Han™

ABSTRACT

Because the surface of pine wood is very soft, there have been many attempts, like as
surface coating, resin impregnation, and densificationt, to harden the surface of wood for its
interior use. This study was carried out for surface hardening of pine wood by laminating of
melamine resin sheet. The effect of laminating method on the characteristics of melamine
resin sheet-laminated wood(MLW) was investigated. Flat-sawn softwoods were suitable for
MLW making. And the pre-drying of wood at 105C for 30min, before laminating, was
effective for preparing of defect-free MLW. The abrasion resistance of pine wood was
greatly improved by laminating of melamine resin sheet on its surface. Consequently, the
laminating of melamine resin sheet was proved to be a favorable method for improvement of

surface abrasiveness of pine wood.

Keywords :© surface hardening, pine wood, melamine resin sheet, laminating, abrasion

resistance

1, =EAS 20051227, B AFE U2 S MEARY(1999-2002, FAMAE o] 83 AZRA) b A

oty FAFHNS

*2. TEUEw AP HsR School of Forest Resources, Chungbuk National University, Cheongju
361-763, Korea

N2l

34



FA7F 9mm7t

=
2

7yskel A

O,
=

A 2

9,]

Wy

1. A

SR 105TolA 24h 7

H 2

I

|

A

A

ni
=

-1 A5

= A o
A i)
QoW E g
~ L, B2 M
w B oo : 9
. " R
P
W o X i
! -~ = m ﬂu
d N E
pri S 9 b
L ¥ ok Wc o —
’ oo =
— T o) B & X
=% o R %y
& mo, T X
o M- Hos T R
= SR SR
. mE o g &
™ol = =R
i
GRS RS IS
Moo ® uis
T o H ay
I G
o \ AT .
oF ‘Lum oo o n AR
o Moo g
I = K
= Ko oY
= X
X T M o njy
W2 o A o
do MWM (U ﬂm o
W " TR !
d o C o G
i .
T om o Mo
= o o T
BN
Y
"ol T |
oy T o ey
<! oY o oo &e
ﬂ_.»m ﬂ O#a o ~O
Iy wm %Y
THoop o o

=
P
7l
o
P
N
T W
o T
B oK
T
=
* gt
2=
it
- T
S T
=
= wo
™ W
- ®
T >
ST
TE .
& M
m M
Y
i
N

A7 AER A

3} =]
==

el 7

22|

, EARY BE, EE, vve

el

3

o

of

3

Ao AA F 37 olFd B %), 27 °

B7hstsich

2 itgstel

2ol 5RHAle) AA =RHOE o Fol Ak,

A
,EO

ok

L qHAl A

157

SdlA 14

294 -

7Fet et

3

stof %

o

Z

D 60T A 2041

5%A

2 g

2. A5

2-4 HA 7|

SANA=Z

-1

2 E(Pinus densiflora) £}

=
i

Aol A
A5-(Pinus koraiensis)E& 57 10mm=E A A

R=N
A

2]
80kgf/cm?ol M 3% S

B M
=
Lmo_
w @
R
O R
du 7
s 27
ma,\oﬂ
I
- &
T =
. =
g® &
Q oo
g
X
P _®
FENCES
2= TN
“ o
-
TR B -~
S NNy
do Mo
prﬂﬁv_u%
-
TN o X
—
W =y
o <
Jl,aoﬂqlﬂn
iﬁoﬂﬂn
ol ,olﬂAl
r ™
wﬁmm,w
ol
T
oo o B
ﬂﬂ.&ozmdﬁ
TR oo R
" & w

2-5 Yyojz2d #©I}

Ko

2-2 el

o] &3}o(S-42 wEA

|

A
]_

3|

BAARE 2VE,

o

60rpm, 50031 4) wtRAIH &

_"6*,

°

}
£, 1kgf

5

aj

WA A o

AT

=]

k2

2

H7}s

o]f:'___

24

tel 130Tl A 80kgf/cm?®

EU7E o] &9

17

85



o

1

HA A7

[e]

a.

stol 1t

o

=)

ﬁgz

=

L)
T

1
o]
Z A

Gl

e
oo
o ge

aF
2

3 2
23t 46g/m

3.
o] 28g/m

K

(¢]

]

3L

THwT T EM N AR TTTRER
iurﬂar%aﬂédagﬂﬁg% ﬂHTHuTﬂﬂ
B ol BT = = o~
g BT e T e e N0 Ve 20T o s
R R R SR
= R oge oop W ofu N T RCANAIC S T ob
— e HT_ I_/FL < = e ﬁ:; of K av ;I/H ~B
I LG A o < w5 _ B 0RO
I Baw s T RWTFTET
4 i _ ol fo) | <
TR R R SECIN R S R
T T = N = X
o ook X g S E n oo W T o W o 4
B T e = SO K T N -~ Ay Ko
= 3 X (LTI T N T~ = S S
T Nl g® ywT Ao e Ter
sTalITEEREIR_EZTE3ES
ﬁ:T%W &Jl8ﬂow% ﬂ@g,?ﬂ&uﬂﬂ
T X
T Mo o " o= T Fmﬁaﬂﬂd T T B T Am
o= KT = K" o = —
d]uTuTq%d%@Jﬂ%ﬂ“%a‘faﬁfu7pr.%
£ TR PR E W IRD TP
Moo R GO B T T B X Ay iy A
S —_ E_. fil T= = —_— L = © ol o o=
ol 4 of Lo < B R o oy WD
pE o mETT T EES T RN e T
oo F AR R LR R w R R AN
R~ | R o~ B ook o] T N o %° oMo T X o
%?ﬂﬂﬂzm# BB R L Ko KR W,
H ~ T/ s ; iy e e i
e YT @ E N Y L uuﬁwd..or_ho
[ T o e e W © = X o [S i o X
£ R o =l vor B ol o Mﬂ o T B o2
N oA RO o o T B X 9 o N ® <
B o o W ogo o Am e G B =
ﬂ_mw‘_ B - Eo " — 1# ‘_l El == o .md AT D.r. N
ﬂﬂtﬁﬂ%%u}agﬁs o ﬂﬂ%ﬁo%
N O TR LR ooy F <H
P e Pgw i da @e g
io oo i) = . T m,wo PN OT ,,WM ov UT 1m
T s I o B o = Mol O
= & T oW o T T o~ E n ol T oA, 3 X
i T uu <M 3R A ) e ~+ m 8 ¥ X
[\ LE b W ;oT ‘H_Ol »A‘ ﬁo 1_,A| m. ‘@d & ‘ﬁi /C
" X AT WM ,ZTu iy ﬁo \_lw_ﬂ = e} /m.w =T ‘mﬂ_ EE = ﬂW < zma m va,ﬂ o)
A e IR " oo Mo mR on {4 0 oo 3 = poak -
N jros! s ay < ~ ﬂA.H_l s M - e o @ ay =
pue f— I
Ve awad Kz Ad PeDod UM
o — ~0 O ,W| = Ee X AT ~ 5%° B ot 00 < = T
e X XO — = oy P — S X -] ° i
woog w XX mm T B o e = AN G
X w oW R R R oo L R of NS e
el =R I N Sl i T E oW R T o B TR

92> Cracked appearance of laminated
wood.

<Ifig.
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appearance of

1> Normal
wood.

<Fig.
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<Table 1> Appearance change of cross grained laminated specimens made of air—dried wood

Partial

Specimen After Indoor water—dro Water Drying at
P hot-pressing exposing, 24h aret D soaking, 4h 60°C, 20h
exposing, lh
Korean red pine
’ JaN AN
quarter sawn on on L 2 | L 2 | L 4 |
Korean red pine, A A
flat sawn
Korean pine,
P on on on on on

quarter sawn

Korean pine,
flat sawn

Legend : Good;

A some melamine resin sheet split, & heavy melamine resin sheet split;
<> a little resin flow—out, € heavy resin flow—out;
O] a little earlywood rising, B heavy earlywood rising.

Note : Hot—press, 80kgf/crf, 3min.

<Table 2> Appearance change of laminated specimens made of pre-dried wood

Partial

Specimen After Indoor water—drop Water Dréring at
hot-pressing exposing, 24h - soaking, 4h 60T, 20h
exposing, lh
Korean red pine,
quarter sawn < < < < <
Korean red pine,
flat sawn
Korean pine, P P ¢ P P

quarter sawn

Korean pine,
flat sawn

Legend @ Same as Fig. 1.

Note : Specimens were pre—dried at 105C for 30min before laminating.
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