Press Drying Tests of Birchwood Timber

Atsushi NAKAJIMA Masashi NUMATA
Teruaki HATA Eiji UENO

Timber of Makanba (Betula maximowicziana REGEL) was dried in hot-press under nine
conditions which combined platen temperatures of 120, 140, 160 and platen pressures of 3,
6, and 9 kgf/cn? and studies was made of techniques for estimating the drying time as well
as the characteristics of the timber during drying The results are sumarized as follows

(1) To estimate the press drying time, an exponential curve representing moisture content
reduction was theoretically obtained by using an exponential function, and the curve was
recognized to represent the process of actual moisture content reduction

(2) It was easy to estimate the press drying time with the exponential curve when the
coefficient k affecting the curve was determined for each drying condition in advance
(3) Different platen temperatures and pressures caused different estimated drying time, and at
moisture contents of 60 to 5 it was 25 to 129 minutes for 12m-thick timber, 101 to 384
minutes for 27mm-thick timber, and 207 to 872 minutes for 42mm-thick timber

(4) Experiments on press-drying conditions showed that the final moisture content should be
less than 5  to prevent moisture gradients and variances

(5) The temperature of the timber rose to more than 100 after the moisture content fell to
approximately 7

(6) Different platen pressures caused different shrinkage, and at a moisture content of 5
thickness shrinkage was 11.5 to 15 , and width shrinkage 1 to 3
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Table 1. Results of press drying tests

IR ATT
Drying condition W s FR Iy € S BRI ]
m FE FE&EE D Imitial m.c Final m ¢ Drying time
platen Pressure
temp (%) (%) (min.)
3kaf/ent 49.6~54.7(51.6) 10.3~15.3(13.0) 440
120 6 » 47.8~52.5(49.3) 11.6~15.9(13.7) 440
9 # 50.9~64.2(55.3) 14.4—~22.7(18.4) 400
3kgf/enm 50.6—~53.2(51.9) 4.8~ 9.4( 6.3) 400
140C 6 = 48.5~62.2(52.8) 2.9~11.4( 5.2) 400
9 = 47.2~60.0(53.8) 2.9~ 8.0( 4.3) 380
3kgf/ent 47.2~61.6(53.5) 2.3~ 8.7( 4.6) 300
160°C 6 # 48.5~56.8(52.4) 1.5~ 4.5( 2.8) 300
9 » 60.5—~67.0(63.7) 2.5— 3.6( 3.0) 240
(Thickness 27mm)
3kgf/cn 33.3—39.6(35.1) 3.4~ 6.0( 5.0) 320
120°C 6 30.1~40.1(35.2) 4.1~ 8.3( 6.1) 280
9 » 35.8—44.6(40.9) 5.1— 9.1(7.3) 260
3kgl/cnt 30.6~54.4(39.7) 2.6~ 7.3(4.5) 160
140°C 6 = 49.2—~68.8(58.4) 2.8~ 5.0( 3.9) 180
9 =+ 36.4~51.4(42,1) 3.6~ 8.8(5.1) 140
3kgl/cnt 45.9~54.0(51.2) 1.6— 4.2( 2.6) 140
160°C 6 # 45.1~60.4(52.2) 3.1— 5.3( 3.0) 120
9 38.7—44.2(41.0) 2.6~ 3.8( 3.0) 100
(Thickness 12mm)
kgl /ent 54.8~63.4(59.8) 4.4~ 6.3( 5.0) 140
120°C 6 # 59.7~64.5(62.0) 2.8~ 5.8( 4.8) 100
9 » 56.6—~68.2(64.1) 4.5~ 6.1( 5.1) 100
3kgl/en 61.8—66.8(64.6) 2.6~ 5.6( 3.7) 70
140C 6 & 56.5~73.9(64,2) 1.8~ 6.0( 3.3) 70
9 » 58.0~69.7(63.4) 2.2~ 2.9( 2.6) 60
3kgf/ent 58.2~68.3(62.5) 1.1— 3.2( 1.9) 50
160 6 43.8~66.8(56.1) 0.9~ 1.7( 1.1) 40
9 59.8—68.8(65.0) 1.0~ 4.1( 1.8) 40

iE) EACGHMEE, WM~ i (USR5 (R igE) £,

note) M.C. values min —max. (average of five sampling lumbers).
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Table 2 + Presumption of drying time and drying rate by theoretical curve

R EAEA I EKA60% 1 5% AR %D
Drying condition AR B % O H ok
. " Coefficient k of Presumptive time Drying rate at
[ FEAHIE)) an exponential curve to dry xf:*om 60 % S%L m.c.
Platen Pressure n.c. to 5% m. c.
temp. k(X10 ?) (min.) (% /min.)
3kgf/en 0.325 764 0.0163
120°C 6 7 0.294 845 0.0147
9 ~» 0.285 872 0.0143
3kgf/cn 0.488 510 0.0244
140°C 6 » 0.631 394 0.0316
9 2 0.692 359 0.0346
3kgf/cn 0.766 325 0.0383
160°C 6 ~ 0.911 264 0.0470
9 1.199 207 0.0600
(Thickness 27mm)
3kgf/cnt 0.646 384 0.0323
120°C 6 7~ 0.671 371 0.0335
9 0.672 370 0.0336
3kgf/cm 1.301 191 0.0650
140C 6 ~ 1.467 169 0.0733
9 » 1.472 169 0.0736
3kgf/cn 1.907 130 0.0953
160C 6 7 2.166 115 0.1083
9 7 2.461 101 0.1230
(Thickness 12mm)
3kgf/cn 1.927 129 0.0963
120C 6 ~ 2.752 90 0.1376
9 ~» 2.790 89 0.1395
3kgf/cn 4.087 61 0.2043
140C 6 ~ 4.201 59 0.2100
9 ~ 5.834 47 0.2667
3kgf/cni 6.821 36 0.3410
160°C 6 7 9.985 25 0.4993
9 # 8.928 28 0.4464
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Fig. 3. Coefficient k of an exponential curve in
reducing m. c.
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