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Effects of Kiln—Drying in Akamatsu (Pinus densiflora) rectangular sawn timber with pith
Satoshi Kun, Yasushi Nakasuma, Tadashi Hicasamo
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Japanese Akamatsu (Pinus densiflora SIEB. et Zucc. )is one of the most important species in Iwate, Japan.
So that, there is strong needs to develop the drying techniques of rectangular sawn timber with pith,
whose dimensions of cross section are usually12cm X 24cm. Because occurrence of distortion and crack
adding to drying cost, the optimal drying method has not yet been established. Then we practiced several
drying schedules, and we investigated effects of kiln-drying on timber qualities. :

Result.

C High temperature (105C) drying schedule decreased drying time, twists, and cracks compared to the
lower temperature (65Cand85C) schedules.

O In case of high temperature drying, quick drying can be proceeded by setting low humidity, but the
occurred twists and cracks were almost equal between low and high humidity.

O There was no effect on drying speed and cracks by adding pre-steaming for48hours or halfway
steaming to drying schedules.
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Table 1. Drying schedules of moisture contents steps for low temperature

dryinng and intermediate temperature drying.

ERMER iR HIR
Low temperature drying Intermediate temperature drying
axEpE | EFAE | m9AE | GNAF | wNaE
MC steps"(%) DBT(°C) WBT(°C) DBT(°C) WBT(°C)
FX(Bhour)
steamin 100 100 100 100
£H pvied K 57 85 82
60~40 60 55 85 80
40~30 60 53 85 78
30~25 60 50 85 75
25~20 65 50 85 70
20~end 70 50 85 65
B8:38(Ghour) 70 65 85 80
—conditioning
Note : "MC : moisture contents
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Fig.1. Drying schedules of time steps for high
temperature drying.

Legend : —o— BB  (Dry bulb temperature)
- O- EBRRAEE (Wet bulb temperature)
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Fig. 2. High temperature drying schedules of RH 30%.

Legend : —&—BZEREE (Dry bulb temperature)
- O- BEEE (Wet bulb temperature)
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Table 2. Drying schedules of moisture contents steps

for Initial steaming at 48 hours and Periodic steaming.
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EAECE 2 EhT o) LA OET
Initial steaming at 48 hours Periodic steaming
akEEmE | EREE | BRERE | SkEEE| EREE | SREE
MC steps DBT(°C) WBT(°C) MC steps DBT(°C) WBT(°C)
(8 hour) 100 joo | W@ hou[ 0 100
steamin, steaming
ﬁi(twi:lour) 85 85 &+ ~60 85 82
steaming green~60
EH~60 85 82 60~40 85 80
green~60
60~40 85 80 40~30 85 78
40~30 85 78 ] 100
_steaming
30~25 85 75 30~25 85 75
25~20 85 70 25~20 85 70
20~end 85 65 20~end 85 65
BS (Ghour) 85 80 BE (Bhour) 85 80
conditioning conditioning
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Fig. 3. Relationship between drying rate and temperature.
Notes : same relative humidity
Legend : error bar : standard deviation
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Fig. 4. Effects of drying temperature for moisuture contents of
gradients at before and after seasoning.

Notes : before seasoning : Emergence from kilm
: arter seasoning : Conditioned half a year

Legend : ---®---60°C: £ Hi(before seasoning)
--9---85°C: ¥ Hil(before seasoning)
0O---105°C : B4 Bl (before seasoning)
—e— 60°C : 3 4 th(after seasoning)
wluonce 85°C : I 4 % (after seasoning)
=} 105°C : B £ t (after seasoning)
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Fig. 5. Comparison of twists between before and after seasoning.
Legend : M¥E1RE # : before seasoning
DO ¥4  after seasoning
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Fig. 7. Comparison of cracks and shrinkage, between before and
after seasoning.
Legend: MFN (RZIRE ) : crack(before seasoning)
O#h (FEEH) : crack(after seasoning)
O NFEE (FHRIE #) : shrinkage(before seasoning)
O INMEHE (ML) : shrinkage(after seasoning)
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Legend : BREERHRLN : twists before seasoning
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Legend : B E (BLIRTE ) : crack(before seasoning)
OFh (BER) : crack(after seasoning)
O YUHEE (R IRE ) : shrinkage(before seasoning)
© URFEE (FAET) : shrinkage(after seasoning)
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Fig. 11. Progress of reducing moisture contents at steaming.

Legend: e 4805 M1 4] H 75 & : Steaming for 48 hours
—o— hHI#&E ; Intermidiate steaming
—o— SBFHI#I R K : Steaming for 8 hours,
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Fig. 13. Comparison of cracks and shrinkage, between before and
after seasoning.

Legend: WEIh (EREH) : crack(before seasoning)
Ol (L) : crack(after seasoning)
O URLHEH ($T4RE ) : shrinkage(before seasoning)
© ULHEEE (B4 ) : shrinkage(after seasoning)
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