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Moisture content variations of Sugi (Cryptomeria Japonica D.Don) square-sawn timber
with pith dried at conventional and high temperatures.
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Drying wood at a high temperature reduced amounts of drying time and crack, so it is expected for an
effectual drying method for square-sawn timbers with pith, in the future. However there is no case compar-
ing the high temperature drying with low temperature drying (under 100C) for distribution of individual
finish moisture contents, on the occasion of drying Sugi which very wide range of green moisture contents
distribution. It loses a quality guarantee and reliability of structural lumber, if the finish moisture contents
distribution is wide. Then we practiced several drying schedules(110 C.85C,75C), compared to matched sam-
ples, and investigated effects of drying temperature on the range at individual distribution of finish moisture
contents.

As a result, the range in the individual distribution of finish moisture contents was not different at drying
temperatures, but in the finish moisture contents histograms, high temperature drying was warped for low
moisture content. It was supposed that there must sorting treatment by green moisture content before high
temperature drying, and datum point of sorting green moisture content is not as well as low temperature

drying. Furthermore, we investigated in the ratio of heartwood that effect to finish moisture contents.
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Fig.l Method of making test specimens.
Note : Wood samples were Sugi (Cryptomeria Japonica D.Don).

Sample size was 10.5cm X 10.5cm X 400 cm
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Table 1. Kiln-drying schedules.
3] EIKE [T B BRI BE kR TR BE %
Time Mosture Dry-bulb Wet-bulb EMC** Relative Remark
content temperature temperature humidity
Hour % T T % %
0 68 95 95 100
iR (110TC) 6 68 95 95 100 ## Steaming
High temperature drying 29 51 105 100 10 85
48 41 105 95 8 70
(H.T.D 110) 132 13 110 95 6 58
140 12 55 50 13 60 # ¢z Conditioning
0 78 95 95 100
TimEE (85C) 6 78 95 95 100 ## Steaming
Conventional temperature drying 53 55 75 70 12 80
102 44 75 68 10 70
(C.T.D 85) 156 33 80 70 8 65
312 17 85 73 7 60
320 16 55 50 13 80 #i Conditioning
0 74 95 95 100
KRz (75C) 6 79 95 95 100 ## Steaming
Conventional temperature drying 39 62 60 55 13 80
101 46 60 55 13 80
(C.T.D75) 165 34 75 67 10 65
360 14 75 63 7 60
368 13 55 50 13 30 #1i% Conditioning
Notes. *Drying schedules were operated on a moisture content basis.

**Equilibrium moisture content
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Table 2. Comparison of initial and final moisture contents.

IR T2 —
H.T.Dil0 C.T.D8 C.T.D75
Drying schedules
%
69 69 72
Number
M EKE mean 695 71.6 725
Initial moisture s.d. 182 179 20.3
content (%) c.v. 26.2 25.0 28.0
tE ks h &k mean 126 131 139
Final moisture s.d. 5.06 440 4.09
content (%) C.V. 40.3 335 294
Notes. mean : Average, s.d. : Standard Deviation,
c.v. : Coefficient Variation
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Table 3. Comparison of moisture content (t test)
AT 2 —
H.T.D110 C.T.D8& C.T.D75
Drying schedules
&R
Initial moisture 0.69**(NS) 0.94(NS) 0.29(NS)
content (%)
H EASY EKE
Final moisture 0.70(NS) 1.7(NS) LINS)

content (%)

Notes. *At significant level 1%
**T.value (NS=Non Significant level)
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Fig 2. Comparison of initial moisture contents variation,
between drying schedules.

Notes : *Before kiln run
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Fig 3. Comparison of final moisture contents variation,
between drying schedules.

Notes - *After kiln run
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Fig 4. Comparison of proper drying between drying schedules.
Notes : Over drying : Final moisture content is less than 10%
Proper drying : Final moisture contentis from 10% to 15%
Insufficient drying : Final moisture content is more than 15%
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Fig5 Relationship between initial and final moisture
content.
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Table 5. Relationship between final moisture content

and wood property.
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Wood property Correlation coefficient
M E KR 08"
Initial moisture content
FRE 03"
Proportion of heartwood
TR — 03"
Average annual ring width
EU A 0.1
Speciffic gravity in oven dry
Rl 0.02

Proportion eccentricity of pith
Note. **Signifficant at 0.01 level. n=210

Table 4. Comparison of wood property, between drying schedules

EHEE (g/m)
Speciffic gravity

Proportion eccen-

PR (o)

Average annual

D (%)
Proportion of

L (%)

in oven dry tricity of pith ring width heart wood
EimizE (110C) mean 0.36 319 41 889
High temperature drying s.d. 0.035 -21.0 1.0 119
(H.T.D110) c.v. (%) 8.3 66.0 25 134
iz (85TC) mean 0.36 30.1 42 90.8
Conventional tempera- s.d. 0.035 18.2 1.1 114
ture drying (C.T.D85) c.v. (%) 83 60.5 27 125
iimEz g (75°C) mean 0.37 35.7 40 91.7
Conventional tempera- s.d. 0.035 20.2 1.0 14.0
ture drying (C.T.D75) c.v. (%) 9.8 56.7 25 153

Notes. mean : Average, s.d. : Standard Deviation, c.v. ;: Coefficient Variation
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Fig6 Relationship between final moisture content and
proportion of heartwood.

Legend : —O- Proportion of heartwood is less than 75%
—&- Proportion of heartwood is from 75% to 85%
—&— Proportion of heartwood is from 85% to 95%
—2— Proportion of heartwood is from 95% to 100%
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