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Forced Air-drying of Cross-cut Disks from Small-diameter Logs of
Quercus variabilis'

Joonwoo Lee” + Chun-Won Kang3 - Ro-Won Park® - Ho-Yang Kang“‘Jr
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ABSTRACT

Cross-cut disks from small diameter oak logs were thermally modified and developed to make accessories such as
a brooch. However it is known that domestic oaks are refractory and it is hard to dry their cross-cut disks without any
drying defects. The cross-cut disks of Quercus variabilis (7 mm long in the longitudinal direction) were forced to dry
in air at two different air velocities in summer and fall season, and their drying yields were investigated. Under the
same condition, the average final moisture contents (MCs) of the specimens dried in the fall were lower than those
dried in the summer. The average final MCs of the small diameter specimens dried at higher air velocity were slightly
lower than those at lower air velocity while those of the large diameter specimen were not influenced by the air
velocity. The number of the large diameter specimens with cross checkings was higher than that of the small diameter
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specimen. This discrepancy between two different diameters was twice in the fall, while it was more than four times

in the summer. The large diameter specimens dried at low air velocity in Summer were cross-checked most, which was

attributed to repeated water condensation and evaporation due to high humidity and low air velocity.

Keywords : Quercus variabilis, small diameter log, cross-cut disk, forced air-drying, air velocity, equilibrium

moisture content, drying checking, detached bark
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o] Bk ofe} o] g4l WANE 2 Aol e}
W Wengert 1990). ©]&2¢1 2ol A 7]
oI5tk (Chavosch-Akbari 2010). WLE= A o]
57] wizol AR o AEEy =ao] Efo]
EALE PHA Qo] 29 ol Walshy] wiw
o Azx7} o]Pth(Wengert 1990).

AR, SR, SRR, AR,

5 =W AUH(Quercus)= B WAL
debetal Hej7t olgtheole Etstal X7
F7] dge] A7 AssolE 5 IaF
o] 8% E3}rth(Kang 2004). Z}E AZxof
A FH I mlEolA 2 HREE A5t
7] wjitel a&A Q1 o] oju] ZdEo]
(Chavosch-Akbari  2010; Sandoval-Torres et al.
2012). ey =y e dsAdEolA fHol
w2 2 el EA] Eeigick iR ot
HAE] del uhelzol Sol eiue] A,
39 5o A M ok 984 B A2
oA AE FA2]7]&(Kang 2008)2 A
wASHA WAL = gloy, Al ot A=
oo vx|slr] o]YrH(Kang and Kim 2004;
Muehlbacher et al. 2009.). 2ol AZATS
Az 27] Jobd da5E APt g SG-A
o] Fdw TFHES WAs] P8l oy 74A| o]l
AE ek SioldER oy 74x] AEAL ShekE
< o83 A= H(end-coating)o] A} Qlth= A
F7F 9JthRice et al. 1988; Linares-Hernandez and
Wengert 1997).
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Fig. 1. Two brooches made of heat-treated oak disks.

= AFellM= A7 100 mm o5kl 3
AE 6 WA 7 mm Fol= o] vk 4w
(oIt ) S FAAR EstaA sHlkFig. 1.
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o] 2lglth(Hart and Gilmore 1985; Kang and Kim
2004).
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Table 1. Maximum and minimum diameters and initial moisture contents of the oak specimens used for experi-

ments
Diameter (mm) Number of Initial moisture content (%)
Drying season . A . . A
Minimum Maximum specimens Minimum Maximum
50 60 46
24.2 36.6
60 70 54
Summer
70 80 73
28.5 41.8
80 90 27
50 60 37
254 38.4
60 70 63
Fall
70 80 72
29.5 42.6
80 90 28

2
)
i)
=
§=S
i
o
il
N
>
ol
=
o

off 224 A5t

2.1. SAx=

79 2 g 2A0IH 2 B 47 100 mm
o]5to] ZFF U (Quercus variabilis) 2273 Q& o7
Euhe Tekgih. AEE St e A A6
o% 7 mm¥ P4712 Aekslel AR S
Ame] AAE S Agekn AY 71 Pol= A
shleh 217 70 mmE F$AHCE 70 mm H|YHSD,
Small Diameter)Z} 70 mm ©]AH(LD, Large Diameter)
o FHsiel 247 2007He] UHe FAAHoR
Hefstsich. BAAR Folis 1730] 50 mm o]ghe
Aov o A7 82 mmolyich TAIAWS)
Y7o} o) A4 271348 Table 19] L}
W

Fig. 2. Two stacking shelves for air-drying oak disks.

9

i

2295 H 10

e

35U, 7H AAEERAAR
9 262714] 357 AAIBHT

22. BHSSHAEUXT

TAAES AASTEAAARE A8 Ao
800 mm, A2 400 mm, =°] 600 mm)S AFA| A2+
Izt BAAEY TE AZE 98] A 7 3
o WRe Bt @ Bohe Yo wEgt §

o wye
A FA AN RS S| Zzke] 100714 9]
2

ol
ol

pu }———1 o —
4712 AWS 71 (Fig. 2). W ARl A 417
A = = 2GS ARSI o2 ARk

oK
N
N
)
i)
ofd
>
>,
e
Bl
)
=2
aft
1
Jh
i
e
>~
b
O



1

47 By 38

2 Higo] wzA
2 Higo] A%
ofj o]
Adke] A|HS HV (High Velocity), 8-
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Fig. 3. Average daily equilibrium moisture contents
calculated from the climate data in Daejeon, Korea.
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Table 2. Average final moisture contents of the various oak specimens forced air-dried

Moisture content (%)
Drying season
SD_HV LD HV SD LV LD LV
Summer 123 + 04 13.6 + 0.8 129 + 0.3 13.5 + 0.5
Fall 11.6 + 0.3 12.0 = 0.1 12.0 £ 0.3 12.0 £ 0.1
! Sample standard deviation
40 40
& SD_HY . -8 SD_HV
. Drying in Summer LD_HV Drying in Fall LD_HY

0 i\ —SD.LY

o]
=1

20

10

Moisture content (%)
Moisture content (%)
o)
(=]

7/26 8/5 8/15 8/25 9/4 9/14 914 /24 10/4 10/14 10/24 11/3
Date Date

Fig. 4. Drying curves of the oak specimens forced air-dried during the summer and fall, 2009.
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Table 3. Drying yields of forced air-dried oak specimens

o] FAEE

Number of Number of
Drying season Specimen TOtz;er;?;n:;Sr of specimens Drying yield (%) specimens with
with checks detached barks
SD_HV 100 3 97 23
LD HV 100 17 83 7
Summer SD LV 100 8 92 29
LD LV 100 36 64 4
Total 400 64 63
SD_HV 100 9 91 0
LD_HV 100 20 80 0
Fall SD_LV 100 9 91 0
LD LV 100 14 86 0
Total 400 52 0

No defect With drying Bark detached
check

Fig. 5. Photos of three typical forced air-dried oak specimens.
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AJHET E8ITh o= AJHE A o] 248 xS E0Th dubHom F&o] whad Hx LW
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gut = A7 A T Aol TRl 2v) FEel HAsE] Aokl & 4= Qlek 2 ofof v
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AABHA 2ol Wk ol= A5 FFATE WOl th FE7t 2 ool 7120] Wox= el
7] geez A9 o QUtkFig. 3). FFTE 7] & ol gEste] 54 o] FEUn




30

25

20

15

Temperature (°C)

Summer Fall

10

5

7/26 8/15 9/4 9/24 10/14 11/3
Date

Fig. 6. Daily average temperatures during Summer
and Fall, 2009.
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