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Study on the Application of Microwave-Heating System
for Making Bent-Wood Furniture (1)
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ABSTRACT

Black locust trees(Robinia pseudo-acacia 1..) are growing widely in Korea and have been used to get
honey and animal feed. but they have seldom been used as manufacturing materials.

This study was carried out to evaluate the possibility of using black locust as bent~-wood furniture
materials. Softening methods were steaming and micro-wave heating. The specimens of 15x15x
350mm were all air-dried.

For softening. specimens were steamed at 100°C for 7 min or microwave heated for 35 seconds. It
is known that microwave heating softens wood much faster than steaming.

The bending processing conditions are showed in Table 7. The minimum solid~bending radii of
black locust were 40mm for steaming and 150mm for micro-wave heating. respectively. In conclu-
sion the steamed black locust showed very good solid bending properties. but the bending proper-
ties of micro-wave heated black locust were not sufficient for bent-wood furniture.
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TEMPERATURE (°C)

2 0 & 80 100 120 140
HEATING TIME (brs.)

TO : temp. of steam
T1: temp. of water in center
T2 : temp. of water in corner

Fig. 1. Steaming capacity of treating vat.
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2.1.2.2 Microwave-heating oven
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Table 1. Characteristics of sample tree.
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Log Diameter Length Age Bark Sapwood Ann.ring Latewood Eccentricity
No. {cm) (cm) (year) (mm) (mm) (mm? (%) (%)
1-1 24~19 110 31 Max. 19 7 2.7 10 11.3
1-2 20~18
1-3 19~17
1-4 18~17
2-1 25~22 110 32 Max. 22 10 2.9 10 8.8
2-2 22~21
2-3 20~18
2-4 19~18
2-5 18~117
2-6 17 ~17
Note : Data except diameter came from DBH.
Table 2. Physical and mechanical properties of black locust
Sp.Gr.” Shrinkage(%) Compr Shear Impact
i stren;éth M.O.R. M.O.E. strength strerr)lgth
Sap. Heart. a @ (kgf/cm?’) (kgf/cm™ (kgf/em®  (kgf - m/cm®  (kgf m/cm?®)
0.71 0.85 5.42 7.09 751 1,482 126,500 186 1.49

" : based in air dry weight and volume.
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TEMPERATURE (°C})

o 1 2 3 4 5 & 7 & 8 10
HEATING TIME (min.)

TO : temp. of steam

T1: temp. of wood inend 1

T2 * temp. of wood in end 2

Fig.2. Change in internal temperature of black
locust by steaming.
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Fig.4. Change in internal temperature of black
locust by microwave-heating.
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Fig.5. Change in internal temperature of black
locust by working time right after
microwave-heating.
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Table 3. Basic conditions of softening for solid-wood bending.

Heating Specimen M.C. Annual ring Softening temp. Softening time

method (%) placement ) (min.)
Steaming Heartwood 1241 Flat—grain 99+1 20
Microwave Heartwood 12+1 Flat-grain 1555 1

Table 4. Solid-wood bending of black locust

Table 5. Solid-wood bending of black locust by

wood by steaming. microwave-heating.

R.0.C. No. of §pecimef1s Bending Minimun R.O.C. No. of §pecim§ns Bending Minimun
tested graded in bending possibility R.O.C. tested graded in bending possibility 0.C.
(mm) A B C D {mm) (mm) A B C D {mm)

80 4 1 PS 200 2 2 1 PS
60 2 2 1 PS 40 150 1 3 1 PS 150
40 1 3 1 PS 100 1 3 1 1S

Note : R.O.C. : Radius of curvature

A without bending failure

B: with minor compressive failure - neg-
ligible for practical use - in the con-
cave side

C: with remarkable compressive failure

D: with breakage or tension failure

PS: possible, IS: impossible
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