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A Study on the Utilization for Living Products and Properties of

Betula platyphylla Laminated Wood Manufactured by Pressing and Heating

Rang-Ho Shin', Jin-Heon Kwon '

'Department of Living Art Design, Kangwon National University, Samcheok 245-711, Korea

*Department of Forest Biomaterials Enginnering, Kangwon National University, Chuncheon 200-701, Korea

Abstract: The objective of this study was to increase the utilizability of domestic thinning and
small diameter wood as applying in pattern design which can be used in interior decoration,
wood craft and wood furniture, and in developing the designs of furniture and household items.
‘We investigated the physical and mechanical characteristics of Betula platyphylla Wood by pres-
surization and heat treatment. Color change is clear, and the wood density is increased with in-
creasing pressing rate. The compressive strength, modulus of rupture and modulus of elasticity
in bending strength are decreased as heating time is increased after pressing. However, shrink-

age is improved after pressing and heating.
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Table 1. Sample tree
Species Tree age (year) D.B.H (cm)* Locality
Betula platyphylla var. japonica Hara 32 39 Taeback Samcheok, Gangwon-do
* D.B.H. : Diameter at Breast Height
B AlEe Ao Aofor otk T VAR 2 e viste] AAskEh o B FAE
7H A oA G Aol o 47157] 518 stopper AT, B
g o8

=

webd] FUAE BAE olgstel 4 A
AR R $IF 714E psichE, 5908
ANz olgsiel g BEAAL Az
goz DRI FEol JHHck

A2 Bl ARE HEstel B AR

So| AL BAle] FATEYES S 1A
A7) 9 shtel o3l A 2Ae 4AE dE

e L weE

sfol HEEE L Ol ALL 9T ATFE 3
3 @31 QIthuEd €] 2012; AFR €] 2010; Al

235 ] 2009, 2010, 2012;
<, ©]¥3] 2011).
B ATE 7ot} 7laHe
|40t A] Wl o5k EX «l%
Bgold), BT g
selo] St el B

AR 9] 2009; T4

2. el H YH
2.1, M2

& Aol A wie, AR oflA AR
2NN Betula platyphylla var. japonica Hara)E H
Ak 5 oFHE AL o] 45}k Table 1)

Al
=

2.2,

o

e

221 71eix2let 2xf2)

B oogo)xe gathEo e AAe Ahins
300 mm (7H2) x 350 mm (A1) X 50 mm (&
Al 2712 Azt olgatett. BAje] ulFL
ZoA7 st B4 717 SI8 A

‘_1

2 AN A1re )4 A RS AR
9P a2 vhe) AT 45 kef/em’e] 20

Aol HxFe BA Ymel A7) giulsty
10% (45 mm), 20% (40 mm), 30% (35 mm)<] =
Aoz diste] 587 AAIsHTh

7¥dA] 2ol A7] e8l=(SHIMPO DUALS, 300
E)E ARESIGITE EA Y 21 A9 4
o] wWeke Haekd ¢ = 2HOR 160°C,
180°C, 200°C= 3}5it}. oluj oﬂiqa] A7He 6X)7L,
12417}, 24717, 48417 9t AlX| 5k

222 7 - 7R

AR £
RS e
AR A2z A= of ‘2}—5 FARIAL
Model JSM-5510)0]-8-5}3it}. AlH-2
o] =AA FAZAR F2AZ & ]%?5_\}_7]
(Cressington, Sputter Coater 108)E ARE-3}o] 18
mAS] AEZ oF 2571 Au Z2at B 20 kV 7}&
Agpstoll A AAIsHAH-

Al A
E

Olv

U)

2.2.3,
2o - ofsty 180°C] 7}z Aol th
o Atanzkez Helek ARE o] §3he

Ur-=KSF 2198(3‘%%4@%73 2004)¢f w2t
. A 2 v A e 258
wio] 3 149] Zol7k 20 mmel ALz
F Zol7h 25 mmQl H8uA A%

2ol AERE 27 10704 A%
2203(E4 4157 2004} v 712

‘ LY

oZi

oft
ﬁ_l

ol
lo

E‘;%L

o
Jo
O—r‘

T

3
N

19

&

2 9"
o)

il
o)

) K O ol gl N TQ i

o ™
'S A
N
ﬁ

b=
o
<
rir

N

d

3 waA et o A=
F 2206, 2208(2t=4td412 2004)] whe} ThsAj

Journal of the Korea Furniture Society Vol. 25, No. 2, 2014



98

2
oft
foh
)
N,

Table 2. Physical and mechanical properties of Betula platyphylla wood after pressing and heating

Shrinkage (%) Bending strength

2,
Density Compressive (N/mn)
Treatment 3 stren;
(g/cm) Green to Green to /mm? modulus  modulus
o )
air dry oven dry of rupture of elasticity

Control (50 mm) 0.76 102 £05 171 £03 46.3 76.3 7,616
Pressure 10% (45 mm) 0.79 100 £ 0.1 154 * 0.1 48.7 84.6 7,864
ratio 20% (40 mm) 0.81 84 % 0.1 16.6 + 0.3 51.0 95.7 8,060
30% (35 mm) 0.89 76 £02 129 + 0.1 53.4 96.2 8,979
6 hr. 0.71 79 + 0.1 9.3 + 0.1 52.8 90.3 8,006
Heating 12 hr. 0.69 6.8 + 02 79 + 0.3 524 77.1 7,583
time 24 hr. 0.67 46 %03 6.9 + 0.2 416 76.5 7,253
48 hr. 0.66 44 +02 6.8 + 0.1 41.0 51.4 6,978

27}%= A8 7](Universal Testing Machine Instron

482)% AFgato AHEe] 1~28 olel ThuE 224, TN /T A
27} BE L8 2008 IHeE Al &

(A) Control (B) 10% (45 mm) Pressure

(C) 20% (40 mm) Pressure (D) 30% (35 mm) Pressure

Fig. 1. Scanning electron micrographs of Betula platyphylla wood according to pressure ratio.
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Fig. 2. Shrinkage of Betula platyphylla wood ac-
cording to press and heat treatment.
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Fig. 4. Photo of Betula platyphylla wood after heat treatment.
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Fig. 6. Pattern design.
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