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The Characteristics of Vacuum Drying Disks
of Domestic Softwoods ()"
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ABSTRACT

This study was carried out to investigate the vacuum drying characteristics of 50mm-and 75mm-
thick tree disks of some domestic softwoods for substituting the conventional hardwoods as the mate-
rials for wood crafts.

Though the elapsed drying times from green to in-use moisture content(MC) were largely short-
ened by vacuum drying, the tree disks treated by EWS couldn't be dried to in-use MC. and so sap-
wood stains also were occurred severely. We suggest EWS treatment is undesirable for the species
with very high sapwood portion or vacuum drying with hot water circulation heating system.

Heart checks were slight. but sapwood checks, which have never been trouble in drying process
of tree disks. were severe. For the reasonable explanation it is suggested MC differences between
sapwood and heartwood were large and most of tree disks had already no barks before drying test.

Jinkgo was vacuum~dried with very slight drying defects such as heart checks, sapwood checks,
V-cracks and sapwood stains.

In Korean red pine and pitch pine V-cracks were severely occurred. And it was found the special
feature that most of these defected tree disks contained several V-cracks within one tree disk. It
can be considered as the causes that the region of sapwood was defected by the several checks at the
early drying stage because of the steep MC gradient along the radial direction. and then at the later
drying stage the drying stresses due to differential shrinkage were concentrated on these brittle
spots.

Keywords : Tree disk. vacuum drying. heart checks, sapwood checks, sapwood stain. V-cracks
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Fig. 1. Preparation of tree disks for drying test
and specific gravities based on green vol-
ume(Sp.Gr.) and Initial MC from log.
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Fig. 2. Preparation of sections forspecific grav-
ities based on green volume(Sp.Gr.) and
Initial MC of heartwood and sapwood
from tree disks.
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Table 1. Number of disks, diameter.specific gravities based on green volume (Sp.Gr.). and I[nitial
MC(IMC) of heartwood and sapwood of tree disks for vacuum drying test.

Thick Item Korean red pine

Pitch pine Ginkgo

Control ETSH ETS EWS

Control ETSH ETS EWS

Control ETSH ETS EWS

50mm  No.of disks

10 10 10 10

(pieces)
Diameter(em} 265 264 263 263
Sp.Gr. 041  0.41 041 041
IMC- Heart{%) 453 453 453 45.3
- Sap(%) 104.8 104.8 104.8 104.8

- Avgl%) 814 814 814 814

75 No.of disks
75mm o.of disk " 10 10 10

(pieces)
Diameter(cm) 217 276 217 274
Sp.Gr. 0.43 043 043 043

IMC- Heart(%) 365 36.5 365 36.5
- Sap(%) 91.9 919 919 919
- Avgl%y 749 749 749 749

10 10 10 10 10 10 10 10

186 187 19.0 189 221 218 216 221
0.47 (.47 047 047 0.40  0.40 040 0.40
375 315
70,0 70.0 0.0 700 146.7 146.7 146.7
6.5 615 615 615

3.5 375 97.8 97.8 97.8 978
146.7

1227 1227 122.7 1227

10 10 10 10 7 7 7

-1

182 186 183 185 231 236 234 251
0.48 048 048 048 0.43 043 043 043
414 414 414 414 344 344 344 344
856 856 856 856
4T 4T 4T 47 68.2 682 682 682

1053 105.3 105.3 105.3

Note : Heart.. Sap. and Avg
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Table 2. Accelerated cycle for resin exudation
test of vacuum dried tree disks.

Cycle DBT RH EMC Duration
(c) (%) (%) (hours)
1 20 90 20.8 24
2 20 65 11.8 24
3 40 90 18.3 24
4 40 65 11.0 24

Note : DBT, RH and EMC are dry bulb temperature.
relative humidity and equilibrium moisture
content, respectively.
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Fig. 4. Vacuum drying curves for 50mm-thick
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Table 3. Average drying rates of tree disks dur—
ing vacuum drying(%/hr).

Ginkgo
50mm 75mm  50mm 75mm  50mm 7Smm

Control ~ 0.238 0.217 0.370 0.306 0.312 0.244
ETSH 0.230 0.211 0.372 0.318 0.308 0.161
ETS 0.234 0204 0.359 0.332 0.315 0.169
EWS 0210 0.171 0.212 0.270  0.273 0.125

Korean red pine  Pitch pine

Treat
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Fig. 7. Vacuum drying curves for 75mm-thick
pitch pine disks.
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Table 4. Frequencies of tree disks with heart check or sapwood check and their numbers and length-
es per each tree disk after vacuum drying.

Heart Check Sapwood Check
Species Thick Treat Frequencies Number Length Frequencies Number Length
(mm) (%) (individual)  (cm) (%) (individual) (cm)
Korean 50 Control 30 0.4 1.1 20 0.2 1.6
red pine ETSH 10 0.1 0.3 20 0.3 1.1
ETS 30 0.4 1.3 20 0.3 1.9
EWS 40 0.4 2.0 0 0 0
75 Control 40 0.6 2.9 20 0.7 2.2
ETSH 10 0.1 0.5 40 0.6 1.9
ETS 10 0.1 1.0 30 0.5 1.1
EWS 40 0.5 2.3 10 0.1 0.2
Pitch pine 50 Control 0 0 0 0 0 0
ETSH 0 0 0 0 0 0
ETS 0 0 0 0 0 0
EWS 0 0 0 0 0 0
75 Control 0 0 0 70 2.8 73
ETSH Q 0 0 80 3.0 75
ETS 0 0 0 60 1.8 39
EwWS 0 0 0 50 2.0 57
Ginkgo 50 Control 0 0 0 10 0.1 03
ETSH 10 0.2 0.1 40 0.4 14
ETS 0 0 0 10 0.1 07
EWS 0 0 0 10 0.1 0.4
75 Control 0 0 0 0 0 0
ETSH 0 0 0 14 0.1 0.8
ETS 28.5 0.7 1.9 14 0.4 1.2
EWS 0 0 0 0 0 0
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o] FAGH G B3 FESU] Ao 4] A= ¥ A dzr g o e AR Ede] AL s A
A EWSAelel 5 HAgH e (o] vi-¢- Antel g Holgt.
9 ol $Y A el shlvh obd tie] VE 2y eaiFel A% B AAYY AALY BAYE
o]l MU M T oleidt & 7heA il 7F Aujstdnt. 2e2iu o2 £5Ts gl iefle] Ui

el RAZ Fol WAL BAS ] 9 WY 297} UYL, Lee $(1992)& AU 7
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ol AR E A5 welE PApggozel S84 WM Aow wag o 4ok
At HAE A BES AP WAL PRy Aar
itk Avwad elrloavks S3k AdA S4l #4b 3.3 VE 3

A AlgsEE dEAVTY 4 T5mm €38 4 NFAZ F 24 TAFF €ue vy 3 4 3
Ngeol} MR T2 VA 3 go| pFaaE %& Table 59 vebdct,
Az} 7PsslER Lee £(1995b) 9] g 7ot & 2uR-g el7iotaukiel A5 VE o] B Ax
o vt T Aded daE pFaIde 7b o Algk Holgich. EWSA e el A% A
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Table 5. Frequencies of tree disks with V-cracks and their numbers and lengthes per each tree disk

after vacuum drying.

50mm-thick T5mm-thick
Species Treat Frequencies Number Length Frequencies Number Length
(%) (individual) lem) (%) (individual)  (cm:
Korean Control 100 1.7 13.8 100 2.6 19.0
red pine ETSH 100 2.4 19.5 100 3.3 22.8
ETS 100 1.9 15.6 100 3.5 21.1
EWS 90 1.4 94.9 70 1.7 83.5
Pitch pine Control 100 5.6 225 70 2.1 7.7
ETSH 100 5.0 22.4 90 3.4 13.8
ETS 100 5.8 22.2 100 2.0 .
EWS 10 0.1 0.3 20 0.2 1.1
Ginkgo Control 20 0.4 2.3 0 0 0
ETSH 30 0.3 1.8 0 0 0
ETS 10 0.1 0.5 0 0 0
EWS 0.1 0.1 0 0 0
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Table 6. Resin exudation of vacuum dried tree
disks for control.

Thick Korean red pine Pitch pine  Ginkgo
(mrn)

50 None None None
75 None None None
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