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Air- and Kiln-Drying the Boards and Disks of Quercus variabilis*
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ABSTRACT

Oak is one of major species in this country as well as pine, but has been less utilized because of its
refractory properties. The purpose of this study is to develope an effective method for drying the
boards and disks of Quercus variabilis Among four end-coaters used in this study thick coating with
polyvinyl acetate chrolide glue (PVAc) was proved as the most effective. The average air-drying rate of
boards was 12%MC/day, which did not exceed the safe drying rate recommended by United States
Department of Agriculture (USDA). The kiln drying schedule used in this study gave a good result in
drying the air-dried boards to 8%MC without any internal checks. An attempt to prevent oak disks from
V-cracking during air-drying using special pallet-type stickers was not successful.
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Fig. 1. A diagram of making an end-check test
specimen.

Fig. 2. A photo of an oak stack in roof air-dryer.
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Table 1. USDA drying schedule (T2-C1 Modified) for lowland white oak

Temperatrue (T)

MG Dry bulb Wet bulb Wet bulb depression ENICRD
>37 378 361 17 185
~32 378 356 22 172
~30 378 344 33 148
~25 433 378 56 123
~20 489 350 139 68
~15 54.4 322 222 40
~11 056 406 250 30
<11 711 461 250 40

o] 7hs3kdth. ¥x 2 Fatd 57| &8 ndee
A APE FHEEVRE JHEIE S e AT Azt
5L 1.9 m/s2 AASAT. 85 Y Alga
Aol FAE A= 0.1 g9 gXE AL2 A3t
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FEAA 7NE Yo AAE F dAAe] AAFAL
&S ANsHa

USDA #AZ2AZE T2-Cl modified (Wengert,
1990) & ZH &3t o] Ax2AFL FAHNTE9}
Zol #4202 A AA ) FF(lowland oaks)el
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4,194,298% (March 25, 1980)¢] pallet® & (Hart
9} Gilmore, 1985)2 AR&3te] 57 50 mm )5
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(Fig. 3). o] 55 Alg3le] A a A st 3
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Fig. 3. A photo of oak disks stacked with
pallet-type stickers made of 3mm thick
plywoods.
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Table 2. Efficacy of the end coaters used in this study on preventing the ends and surfaces of

oak boards from checking

End Average board Average MC (%)

Average number of

Number of boards with end

coater width (mm) of board ends  surface checks per aboard checks longer than 30 mm
Control 195+26* 16824 40£50 4
PVA 203446 196135 43151 4
ENL 260430 230122 3037 10
FOL 234+45 214134 7.0+7.2 13
PWX 223153 20839 49145 9
* Sample standard deviation
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22 mgo) Bglo] vl E dfygucty  §
FAZPgo 2 o] il 93 o] F a2 x|
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Fig. 4. Drying curve of the 30 mm thick
Quercus variabilis boards air-dried
under shed.
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Fig. 5. Plots of the moisture contents of three
oak boards, dry-bulb and wet-bulb
temperatures during kiln drying.

a b

Fig. 6. Photos of the prongs made before(a)
and after(b) conditioning treatment. It
shows that internal drying stress was
well released by conditioning treat-
ment. On the cross sections are some
closed surface checks, but not an
internal check (c).

3.3. @7|1d=

g 20% W7HA] Aanzd 23T #AE
A7) AZRE AZATH ag=ZE Fig. 59 2} A
Hel 157) A& A=SFAAT, 2F 709 FAT
2R3t A dYAZREEE 0.11%MCE vl $-
vttt HA BA g0 5% HuE o AFL
8227, #TL% 77.8C ZAdA o|Hge|A L
AFslgon HA A 8ol 8% =S o

2

| -8~ Normal sticker |
| © Pallet sticker

&

8

Molsture content (%)

0 20 60 80

Orying titke (day)

Fig. 7. Drying curves of the 50mm thick oak
disks stacked with normal and plywood
pallet stickers.
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Fig. 8. Photo of the air-dried oak disks of 50 mm
thickness stacked with normal(a) and
plywood pallet(b) stickers.
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