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Method for Continuously Monitoring Wood Drying Stresses
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Abstract:

The authors sought to determine a balance between drying quality of lumber and drying

speed during the wood drying process. The criteria used was based on the cupping method, a new

method presented in this paper, for continuously monitoring wood drying stresses, A stress detect-

. . + . . . . . .
ing device was designed in which an eddy current sensor was used to continuously measure the criti-

cal drying stress deflection causing specimen cupping. The data were automarically collected and

processed by a computer, Calibration and regression equations were used to evaluate different phas-

es and deflection-drying time curves of cupped specimens under different drying conditions. A close

relationship was developed between the deflection of cupped specimens and drying time resulting in

a relative coefficient greater than 0. 89. These results demonstrated that automatic and continuous

detecting equipment could be used for monitoring wood drying stresses.
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Fig. 1 Preparation of cupped specimens
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Fig.2 Deformation process of a cupped specimen
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Fig. 3 Device {or continuous determination
of wood drying stresses
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Tab.1 Calibration equatlor_ls for the cupped specimens
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Tab.2 Regression equations for deflection-gaining phase

i RRAAHENBHAR HMEXRY
A »=—0.030722+1. 1248z—0. 1828 R2=0.9979
B y=—0.0302z%+0. 9647 0. 2359 R2=o. 9981
C y=—0. 04212+ 1. 309x—0. 1482 =0. 9888
D y=—0. 23622 +2. 95012 +0. 3291 R2 0. 9952
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Tab.3 Regression equations for deflection-descending
and opposite gaining phase

HASS KEAMEREBHREREEETR HERK
A »=0.00942?—0. 9377z +19. 237 R*=0. 9907
B ¥=0.0074z7—0. 78392+ 15. 204 R?=0.595
C y=0.00622—1. 0177+ 25. 226 R?=0.9873
D »=0. 0058x*—0. 7003+ 14. 765 RP=0.9943

K y=ax’+br+c BR.EH a>0,6<0,c30, 11
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A y=—0.0398z*+2. 0692x—5. 2503 1\?z 0. 9999
B y=—0.0393z2+2. 14352 —6. 4849 =0, 9999
C y=—0.0373z%+1. 87662 —5. 4074 R==o. 9999
D y=—0.0437274+1.977r—5. 9008 R?=0. 9999
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Fig. 4 . Deflection-drying time curves for cupped
specimens under different drying conditjons
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Tab.2 Variation analysis of shear strength in both
size samples from two kinds

WE mE Am M2
BH mt %@ om yHm Tr  FHE

P

W@ 1 0. 0416 0.0416  0.02 0.9024
JFR @l 38  103.6648  2.7280
a2iF 3 103. 7064
HiE 1 0. 0062 0.0062  0.00 0.9579
J-T #H@ 50 110.7625  2.2152
Bt 851 110.7687
IR 0. 4408 0.4408  0.31 0.5798
G-R 8 46 65.2004  1.4174
Bt a7it - 66,641z O
BA
gE 1 0. 1442 0.1442 0,11 0. 7406
G-T #lK 74 96. 6157 1. 3056
B 15 96. 7598
WH 1 0. 0856 0.0856  0.05 . 0.8262
M-R #f 74  130.4004  1.7622
B3 7S 130.4859
HE 1 0. 0054 0.0054 0,03 0.8560
M-T @K 34 5. 4695 0.1609
BH 35 5. 4749
CEE 1 0.0498 0-0498  0.10 0.7515
J-R #pH  65 324892  0.4923 '
TR 67 32,5389
ET 0.0003 0.0003°  0.00 0,9799
T @A 60  29.5825 . 0.4930
B 6l 29. 5828
#HE 1 0.3757 0.3757  1.04 0.3118
G-R #f 50  17.9917 - 0.3598
1-214 Bt 51 18.3674 ‘
% #HE 1 0,0187  0.01867 0.05 0,8275
G-T #1N 64 24, 9668 0. 3901
Bt 65 24,9855 :
HE 1 0. 0004 0.0004  0.00 0.9499
M-R #py 22 2.2737 . 0.1084
B 23 nemar '
mE 1 0. 8134 0.1134 ~ 0.12 0.7306
M-T ‘%, 54 1.50.1220 0 O.94671
' B 55 5L.2I4
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