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Study on the Application of Microwave-heating System
for Making Bent-wood Furniture(II)*!
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by Microwave-heating -
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ABSTRACT

Hornbeam trees(Carpinus laxiflora BL..) are growing in Korea and have good charateristics such as
relatively high density. fine texture, split- resistance, and white colour. However, they have sel-
dom been used as manufacturing materials.

This study was carried out to evaluate the possibility of using hornbeam wood as bent-wood fur-
niture materials. Softening methods were steaming and micro-wave heating. The specimens of 15X
15x 350mm were used green or air-dried. and were steamed at 100C for 20min. or microwave heat-
ed for 60 seconds.

The bending processing conditions are showed in Table 3. The minimum solid-bending radii of air-
dried wood were 40mm for steaming and 200mm for micro-wave heating. respectively. And that of
green wood were 40mm for micro-wave heating.

In conclusion, both of the steamed wood and micro-wave heated green wood showed very good solid
bending processing properties, but micro-wave heated air-dried wood were not sufficient for bent-
wood furniture.

Keywords : Microwave-heating. bent-wood. hornbeam. black locust
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Table 1. Growing characteristics of hornbeam tree.
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Log Diameter Length Age Bark Sapwood Ann.ring Latewood Eccentricity
No. (cm) (em) (year) (mm) (mm) (mm) (%) (95)
1-1 37~28 150 49 Max.5 IS 3.0 10 1.6
1-2 32~21

1-3 35~28

1-4 37~23

2-1 35~30 150 47 Max. 4 IS 3.1 10 7.4
2-2 32~27

2-3 28~26

2-4 29~22

2-5 18~17

2-6 17~17

Note: Data except diameter came from DBH. IS : insignificant.
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Table 2. Physical and mechanical prorerties of hornbeam wood.

Sp.Gr. Shrinkage(%) Compr. M.O.R. M.O.E. Shear Impact
strength strength strength
Sap. Heart. a, a, (kg/em?®)  (kg/cm?®)  (kg/em®  (kg/em?) (kg - m/cm?
0.71 0.71 5.19 9.39 1,320 116,000 207 0.74

Notes: Sp.Gr. are based in air dry weight and volume, @, radial direction, @ , : tangential direction.
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by steaming.
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Fig.2. Internal temperature of hornbeam wood
by working time soon after steaming.
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Notes: END 1 : temp. of wood inend 1,
END 2 : temp. of wood in end 2.
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Notes: 20sec.:

microwave-heated for 20sec.

40sec. : microwave-heated for 20sec.
60sec. ' microwave-heated for 20sec.
T0sec. : microwave-heated for 20sec.
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Table 3. Basic conditions of softening for solid-wood bending processing.

Heating - M.C. Annual ring Softening temp. Softening time
Specimen L.
method (%) placement c) (min.)
Steaming Heartwood 12+1 Flat-grain 99+1 20
Microwave Heartwood 12+1 Flat-grain 11242 1

57—



Table 50l EAIEHATH

Aojut- el S HEAl 8N 80mmelA
= A, BEel 42 471, CHol HRA WS dmsiA
FrHEER e 60mmeEdiE AR, Baol 22 2
HEA BEo ol 402X B2 7he o2 sy =t
EF 40mmEME U $EAHE Bl CE3
ABFHAE Hole Dol 2 of 1Y st ovt
Baoldel 3702A 94 718 wRges ByslnaA
Molubi? el 7k 8 REE 719l what
7FAQ) 40mmE FEEACE. bt AAje] ¢ 7134
sSoh Ado] Fdkste] FHHEETA KRRl oxe
A 7ol Al AT

AT o8 Molubie 7171l o3 ZE5A 24 7]
At BrbsAdel 2ozt gle AR veigen, o

rz

o e TER Wed A% AR 17
A A ZAACkEE BHo] sloigony B Ay
MofubRe AAe] FEAZE o) ¢ sl 2
H nlg] Bzalobd Werl glokn & 4 gich. o]
B71EF FES AT el et AT
Z7F A& ol Txe Frgo] 10%01871A
Hug AAE Y gred 5 doa Az
AECRE A £ 2dotr] vi¢ Relsitia & 4= )
3.5.2 Microwave-heatingoll 2[8t H7|2
Aol microwavertdel 213 AAYlEASE
vh2k7FA) 2 Table 39] 712278 H L3l A4 2
B84 A28 A3 Table 63 2ol 245k
Mo 7123788] microwave7}E Al 8% 300mm
N CF A&aart 170 Aoyt Frkge] gisigo

L

o

a - N A R

U
A
T
=
=
[
sy

o dp 2 o

el

L5

Table 4. Solid-wood bending processing of hornbeam air-dried wood by steaming.

R.O.C. No. of specimens graded in bending Bending Minimun
tested possibility R.O.C.
(mm) A B C D (mm)

80 5 PS

60 3 2 PS 40

40 1 3 1 PS

Notes: R.O.C. : Radius of curvature.
A without bending failure.
B : with minor compressive failure - negligible for practical use - in the concave side,
C : with remarkable compressive failure,
D : with breakage or tension failure,
PS: possible. IS: impossible.
Table 5. Solid~wood bending processing of hornbeam green wood by steaming.

R.O.C. No. of specimens graded in bending Bending Minimun
tested possibility R.O.C.
(mm) A B C D (mm)

80 4 1 PS
60 2 2 1 PS 40
40 1 2 1 1 PS
Notes : see the note of Table 4.
Table 6. Solid~wood bending of hornbeam air-dried wood by microwave-heating.

R.O.C. No. of specimens graded in bending Bending Minimun
tested possibility R.O.C.
(mm) A B C D (mm)

300 1 3 1 PS
200 1 2 1 1 PS 200
150 4 1 1S

Notes: see the note of Table 4.
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