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Relation Between Drying Conditions and Strength of Square Posts
of Karamatsu in High-temperature Setting Method

Hideaki TSUCHIHASHI Atsushi NAKAJIMA

To determine the proper drying conditions in the high-temperature setting method, square posts
with pith, 120 x 120 x 3,650 (L) mm, of Karamatsu (Larix leptolepis Gordon) wood were dried in 5
conditions of high-temperature drying and air drying. After drying, the twist, crook, check and strength
were measured. The results were as follows:

1) As for the twist and crook, no difference according to drying conditions was found.

2) The check area grew in the drying with a short high-temperature processing time. There was a
significant difference between high-temperature drying and air drying.

3) For the modulus of elasticity (MOE) , there was no difference between the different drying conditions.

4) The modulus of rupture (MOR) showed the tendency to decrease by the temperature of the high-
temperature processing high and by the time of the high-temperature processing long. Compared
with air drying, the mean value of MOR decreased significantly by about 20% in the drying condition
that the maximum temperature was 1300 and the time processed by 13000 was 24 hours.

5) The bending rupture energy showed the tendency to decrease by the temperature of the high-
temperature processing high and by the time of the high-temperature processing long. The ratio of
the decrease was larger than that of MOR. Compared with air drying, the mean value of bending
rupture energy decreased significantly by about 40% in the drying condition that the maximum
temperature was 1300] and the time processed by 13000 was 24 hours.

From the above-mentioned results, as for the proper drying condition in the high-temperature
setting method, it is thought that 1200] is suitable as the maximum temperature, and it is thought that
about 12 hours is suitable as the time processed by 1200 .
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Table 1. Outline of high-temperature drying schedules.
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130-24 130-12 120-36 120-12 120-6
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DBT WBT  Time DBT WBT Time DBT WBT  Time DBT WBT  Time DBT WBT  Time
000 0ogd oghg 000 0oog oho 000 0oood ogho 000 0ogd oghg 000 0ogd ghgd
95 95 14 95 95 14 95 95 14 95 95 14 95 95 14
130 90 24 130 90 12 120 90 36 120 90 12 120 90 6
90 60 6 90 60 44 90 60 0.5 90 60 76 110 80 18
90 60 26

00130-24,130-12,120-36,120-12,120-6 0 000 0000000000000 0ODOO0OO0O0OO0OOOO0OOOOOOKOOOOO
Notes) 130-24, 130-12, 120-36, 120-12, and 120-6 indicates the maximum temperature (0 ) in each drying schedule and the time (h) processed by the

maximum temperature, DBT: dry bulb temperature, WBT: wet bulb temperature.
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Table 2. MC (%) by drying conditions.
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High-temperature drying Air drying
130-24 130-12 120-36 120-12 120-6
00 oo od EB 00 oo oo SE 0oo oo oOd EB 00 oo oo SE 0oo oo oo EE 00 oo oo BS
av.  min. max. av.  min. max. av.  min. max. av.  min. max. av.  min. max. av. min.  max.
s. d. s. d. s. d. s. d. s. d. s. d.
o D . 53 360 641 63 446 267 572 62 470 391 653 69 450 369 564 52 468 379 569 53 450 364 637 55
after being sawn
oo D. 148 95 259 40 193 157 230 15 164 99 239 40 181 139 249 27 209 123 278 33 208 194 227 07
after drying
ooo 144 106 21.7 29 179 154 201 12 158 106 21.6 3.1 169 137 232 22 193 124 251 26 194 180 212 07
after storage

ooooo

after bending test 141

10.1 180 20 163 134 175 147 106 177 20

154 137 173 16,5 132 16.0 151 168 0.5

00 130-240 120-600 1000
Note) 130-24 0 120-6: See Table 1.
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Drying conditions and measurement time
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Fig. 1. Twist by drying condition.
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Legend) @ : Twist, O : MC

Notes) 1) 130-24 [0 120-6: See Table 1, a: after drying, b: after storage, Airl:
compressed air drying, Air2: non-compressed air drying.

2) Bars show the standard deviation. 3) MC was used as the second vertical
axis.
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Fig. 2. Relation between difference in MC under

storing and increase rate of twist.
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Notes) 1) 130-24 0 120-6: See Table 1, Airl, Air2: See Fig. 1. 2) The
difference in MC was calculated by the next expression. A MC=MC, [
MCy, A MC: difference in the mean value of MC, MC,: the mean value of
MC after drying, MCy: the mean value of MC after storage. 3) The
increase rate of twist was calculated by the next expression. T;=100 x
(Ty-T,)/T,, Tj: increase rate of the mean value of twist, T,: the mean
value of twist after drying, T}: the mean value of twist after storage.
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Drying conditions and measurement time
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Fig. 3. Crook by drying condition.
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Legend) @ : Crook, O : MC

Notes) 1) 130-240 120-6: See Table 1, a, b, Airl, Air2: See Fig. 1.
2) Bars show the standard deviation. 3) MC was used as the second vertical axis.
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4000000000000

Fig. 4. Check area by drying condition.
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Legend) B: Cross section check, [: Surface check, O : MC

Notes) 1) 130-24 00 120-6: See Table 1, a: after drying, b: after storage, Air: air-drying.
2) Bars show the standard deviation. 3) MC was used as the second
vertical axis.
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Fig. 5. Modulus of elasticity (MOE) by drying condition.
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Notes) 1) 130-24 0 120-6: See Table 1, Air: air-drying. 2) Bars show the
standard deviation.
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Fig. 6. Modulus of rupture (MOR) by drying condition.
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Notes) 1) 130-24 0 120-6: See Table 1, Air: air-drying. 2) Bars show the
standard deviation.
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Fig. 7. Bending rupture energy by drying condition.
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Notes) 130-24 [0 120-6: See Table 1, Air: air-drying. 2) Bars show the
standard deviation.
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