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Development of the lumber-producing technology for large-
diameter Japanese larch (1) — Quality of flat squares evaluated by
the difference of kiln drying methods —

Youichi ITO

Flat squares of Japanese larch (Larix leptolepis Gordon) wood without pith,120 (T) X295 (W) X
4,000 (L) mm, were dried in a kiln using high-temperature steam drying drying or hybrid drying with
high frequency. The quality of the squares was investigated based on moisture content (MC) and the
checked area of each specimen. The following results were obtained:

1) Drying time was shortened by hybrid drying with high frequency in comparison with steam-drying.

2) Surface checked area: With both drying methods, there was no problem in practical use.
3) Honeycomb area: Internal checks were not caused in any specimen.
4) It is necessary to improve and stabilize the quality precision of the final MC by accumulating data on

hybrid drying.

In view of these results, it is important to choose conditions considering the drying cost while
maintaining the quality of kiln-dried lumber in hybrid drying.
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Fig. 1. Cutting for flat squares.
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Fig. 2. The package piling of the flat squares.
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Table 1. Kiln drying schedules for flat squares of Japanese larch.
OERK[KAANITERSE QFEABRBKESHLIEAE
(DSteam-drying (@Hybrid drying with high frequency
e ey Y = >
- BzBk imEk BRE  OEER . L7223 BB BT OREK
T# BE RE BE EERH T BE OBE BB AR%
Process D Ib Wet bulb Frequenc Process Wet bulb Frequenc
240 te%.'.?_“ b temp.  Time . oY '?J%E’.‘“b temp.  Time . oY
Step 3 . circulation fan circulation fan
() (°C) (h) (Hz) (°c) (c)  (h) (Hz)
1 #%#& Steaming 95 95 14 58 ®xE Steaming 95 95 14 58
g8 Rising = Rising
2 = temp. & 120 90 10 58 = temp. & 120 90 10 58
Drying Drying
3 g74% Drying 110 80 18 58 A c] Drying 110 80 18 58
A B _ B _ _ _ ESSEK Hybrid drying 90 60 8 58
*EA?ZIEE with hlgh
frequency
5 %% Drying 9 60 194 50 e Drying 90 60 10 50
6  A#F Cooling — - 24 — AHE Cooling - - 24 -
LD A TE R 120 XiE 295 X & 4000mm
(I 2) WLMEATEE A4 . ORKRA LR K 9.8 A, QOmANATHEALE K67 H
T 3) A ) 15kW, R IAL T vy 7452 (B - TEY)
T 4) BeBE 4 <1k, TEEREZ TBCZ @ EEETN (10 43) —HfEA LB Z @A (10 47) —ikik (2049) ) & —DDH A 7L, ZOH%A 7 vk

MR LT,
Note 1) Size of flat square: (T) 120X (W) 295X (L) 4000 mm
Note 2) Drying time: @ Steam-drying = 9.8 days, @ Hybrid drying with high frequency = 6.7 days
Note 3) The high frequency output was 15kW. The number of the piling blocks was 2 (upper & lower) .
Note 4) In step 4, "the high frequency was applied to the lower piling for 10 minutes, to the upper piling for 10 minutes, and then stopped for 20 minutes",
which comprised one cycle. This cycle was then repeated.
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Fig. 3. Distribution of initial moisture content (MC) in specimens.
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Fig. 4. Distribution of final MC in specimens.
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Table 3. Moisture distribution of dried specimens.
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(DSteam-drying (@Hybrid drying with
high frequency
Firsl%;}e% %u%[fsace 8.2 10.2
Secozn]aglayer 19.7 19.4
Thi?ﬁayer 21.9 20. 4
iR 23.7 20.7

Forth layer: Core

D S EAY Y EKE - ORKAN Lz 15.4%,
@A AR E AL 16.6%

Note 1) Av. of final MC: D Steam-drying=15.4%,

@ Hybrid drying with high frequency=16.6%
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Table 2. The quality of specimens after drying.
Fi% Tty Tty xE il RE
HEMy R M Tt D 51{0) Elh
B#  &KkE &KkFE EHKkFE  EHKFE &
Pieces  Drying IIAFI\:tlgI Av. of Av.of Av.ofcore Surface check
of lumber  time MC final MC surface MC MC area
(day) (%) (%) (%) (%) (cm?/specimen)
DOFEKR .
AT#e  (DSteam-drying 15 98 454 154 82 237 8.5
" T N,
=@y @Hybrid drying with
*EH‘SQ’Z'IEEE high frequency 6.7 46.9 16.6 10.2 20.7 16.0
D) SEARHE R 120 X1iE 295 X & 4000mm T 2) WEsEIE, X TORBM TRD b hoiz,

Note 1) Size of flat square: (T) 120X (W) 295X (L) 4000mm

Note 2) Internal checks were not caused in any specimen.
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Fig. 5. Connection of the leads and the electric plates
to apply high frequency.
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