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Development of deformation treatment for wood by pressure and

heating

Tetsunori SAWADA , Tatsuo ABE , Mitsuhiro SHIMIZU

Lumber was compressed without a mold such as steel using the frictional force of both the wood
and a heating plate. Before the compression, the lumber was softened by impregnation with sufficient
moisture. By heating compression the temperature of the lumber was increased, and it was softened,
shaped and dried. In this way, woods of different shapes were compressed into an amorphous plate.
By compressing without constraints of thickness, the lumber was deformed while extending its width.
However, bundles of fibers were formed as a result of the deformation. The bundles of fibers maintained
a mesh-like network in the lumber plate. As well as conventional compression of wood, cell holes were
compressed and the gaps were reduced. After compression, typical configurations of annual rings were
observed. However, there were broken annual rings in the longitudinal parts of the materials compressed
using frictional force.

Key words:  compressed lumber, deformation by pressure, extension of width, fiber bundles,
fixed shape by heating
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Experimental Industrial hot press
hot press
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Fig. 1. Hot press machine used in compression and
heating test.
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Table 1. Specifications of the hot press machines.
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Experimental | Electric heater 50 X 50cm Descent fomula ram X 1 AT T T 0T N Distance of heating plate
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Fig. 2. Destruction of air-dried wood by compression.
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Fig.3. Deformation treatment of air-dried wood.
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a) [EHEHT
a) Before pressing.

b) EHERAE

b) Start of pressing,
deforming in the thickness
direction.

c) MBAMEADILE
c) Extension of the width.

d) ERENIEH
d) Finishing of treatment.
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Fig. 4. Process of deformation treatment by pressure
and heating.

(PRpERRER S 27 542 75



Development of deformation treatment of wood by pressure and heating

= =B T

%5 EMEADPFR LI-GEDERIKR
Fig. 5. Deformation under insufficient compression.
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Fig. 6. Deformation without heating.
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Fig. 7. Fiber bundle of deformed wood compressed
without heating.
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Fig. 8. Cross-section surface after hot pressing.

@ Untreated , @ Room temp. 3 100C , @ 120°C , ® 140C ,

© 160°C , @ 180°C , ® 200°C
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Fig. 9. Heated surface after hot pressing.
@ Untreated , @ Room temp. 3 100C , @ 120C , ® 140C ,
© 160°C , @ 180°C , ® 200°C
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a) Common compression

FI0H BENEICK D FHRBERLDARIE
Fig. 10. Collapse of the annual ring configuration with deformation treatment.
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b) Pressure and heating treatment
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Fig. 11. Basic production process and conditions of deformation by pressure and heating.
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b) EHEEBEDIEK
b) Increase of pressed
area.

c) MBAHRADIER
c) Extension of width.
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Fig. 12. Deformation of slab with arc-like
cross-section.

v, FIAE - HigORBEE21T> T, HREZIZLO,
RIETE 75 B B OGRS, 2 O AT A D
BRI EHETHZ L RRTE B,

¥, ABFFEO—EIZTA 19 4 IST Tv—X
FEPRAFIE ) IRV THEM Lz, FAMIEICET S
NR & R ™ Th B,

[HRO For. Prod. Res. Inst. No.542, 2013]

4) FHESC  AM T 56(5), 245-249(2001).

5 EWINEBE—, WENE— : 8 RA LS 22 Fr
WroEHR 9, 50-57(20086).

6) EAJNE—, WWENE— : I8 RA LS AFZEFT
WFZ2 445 10, 35-39(2007).

7) BRI, KE T, #EFH, S\ R E
BRI 20(3), 14-20(2006).

8) mZAEAK, FIEET, mEEE, R, K
Sz, fHEERE o BB EEEN o ¥ —af
724145 (2006).

9) WHMK=, PUEEEFE, TETRRE, KB R
52423k 56(3), 132-138(2010).

10) J¢ BHESC, RIoC R RMIBRSE - RN, mELRT,
27, 31-40(1991).

11) ¥FE 2010-219883 [EAEMLIE AN 72 B T Z D
B3EH75 ) (2010).

—HiiTE WERBRFEITIL—T—
—*1: EXER REXBEINL—T-
(R : 12.11.15)



