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SUMMARY

I. PROJECT TITLE

Development of drying index and design concepts for wood artifacts based
on log cross sections from domestic low-grade logs

II. OBJECTIVES AND SIGNIFICANCE

It is a situation that an available resources of logs in the world gradually
become smaller in diameter and lower in quality, even soar in price so that a
stable supply of logs are difficult to be guaranteed, especially, the majority of
the domestic logs are so low quality such as small logs in diameter, crooked
logs etc., and they are either left on the felled area or utilized for the materials
with low added value such as pulp wood, sawdust wood etc. The objective of
this project is to promote effective utilization of the endowed resources of
domestic forests by providing a design concept as well as its manufacturing
technique which make use of a form of log cross sections processed from such
domestic logs with low quality as the materials of wooden crafts.

In view of the fact that wooden crafts can image a subject materials
endowed with local characteristic of a certain region or the products with a
native custom and history etc, wooden craft should be developed positively in
our country, being in global area, with abundant cultural heritage because they
can implement a function of both outstanding cultural commodities and
messengers of culture. In order to do, it is necessary to exploit a new theme of
expressing Korea, and develop new item and design concept. In advance of
this, the most important thing is to let designers liberate from the restriction of
workability or processing technology with woods so as to enlarge the range of
their thinking, and ensure the quality and competitive price of wooden crafts.
Therefore, it is essential to seek a intensifying in both culture and technique to
develop wooden crafts as a industry.

Log cross sections as a material of wooden crafts have a very high value
in both inheritance and outward appearance because log cross sections derived
from a section of a tree after cross cut, inherit a aesthetic perception of curves



perfectly, and continuously reflect a whole growth history of happiness, anger,
grief and joy etc. during growing. In other words, log cross sections are
equivalent to a form of utilization of the materials with such a rich potential
value that can be developed for distinct design concept or items, escaping
present wooden crafts utilizing only a form of lumber or boards. Moreover,
when an original transformation of the utilization of the form of log cross
section from small logs in diameter or crooked logs is attempted, a high yields
during sawing process is significantly expected, and a stable price and
supplying of logs can be also induced, thus log cross section is considered as a
appropriate industrial materials.

In order to transfer low - grade logs to wooden crafts with high added
value, it is in need of perfecting the completive degree of technique in order to
apply present accumulated manufacturing technique of log cross section into
production, developing design concept and wusage that can portray a
characteristic of log cross section. Consequently, it is important to develop a
designing concept for cost down, standardization in dimension and mass
production of wooden crafts. In addition, a new drying index should be
developed to evaluate correctly and rapidly the drying characteristic of log
cross sections cut from unknown species. This project was carried out to
estimate the classes of drying defects, such as heart checking, border checking,
and V-shaped cracking, and pretreatment for prevention of checkings and
crackings during a radio-frequency/vacuum(RF/V) drying and to set up the
optimum drying schedules.

M. CONTENTS AND SCOPES

1. Development of Drying Index for Grouping of RF/V Drying
Schedules of Log Cross Sections (1st Subtitle)
1) Development of drying index and the estimating pretreatments (lst year)
A. Investigations of a radial distribution of the physical properties related
drying within a log cross section
B. Development of the estimating classes of drying defects for each
species

C. Development of the estimating pretreatments for prevention of drying



defects for each species
2) Set up of the optimum RF/V drying schedules for log cross sections of
some domestic species (2nd year) .
A. Preventing formation of heart checking and border checking
B. Preventing formation of V-shaped cracking
C. Shortening RF/V drying times

2. Development of Design Concepts for Wood Artifacts Based on
Log Cross Sections (2nd Subtitle)
1) Development of design concepts of wood artifacts based on log cross
sections (1st year)
A. Development of design concepts based on appearances
B. Development of design concepts based on uses

2) Manufacturing items to develope (2nd year)

A. Manufacturing items to develope
B. Competitive show

IV. CONCLUSIONS AND SUGGESTIONS

1. Conclusions

1) Development of drying index for grouping of RF/V drying schedules of
log cross sections (Ist Subtitle)

The main results of the experiment for development of drying index for
grouping of RF/V drying schedules of log cross sections for domestic species
are as follows;

A. Development of the estimating classes of drying defects and
pretreatments for prevention of drying defects for each species

a. The estimating classes of formation of heart checkings were evaluated as
to be a slight level for Japanese cedar, a moderate level for Japanese



cypress, Chinese thuja and Zelkova, a severe level for Cherry, Japanese
larch, and Korean red pine, and a very severe level for Ginkgo, Castor
aralia, Chinese mahogany, and Locust.

b. The estimating classes of formation of border checkings were evaluated
as to be a slight level for Ginkgo, a moderate level for Korean red pine,
Chinese thuja, Locust, and Chinese‘rnahogany, a severe level for Japanese
cedar, Zelkova, and Cherry, and a very severe level for Japanese larch,
Japanese cypress, and Castor aralia.

c. The estimating classes of formation of V-shaped crackings were evaluated
as to be a slight level for Ginkgo, a moderate level for Korean red pine,
Chinese thuja, Locust, and Chinese mahogany, a severe level for Japanese
larch, Japanese cypress, and Castor aralia, and a very severe level for
Japanese cedar, Cherry, and Zelkova.

d. The pretreatments for prevention of formation of checking and cracking
could be recommended from the estimated classes of heart checkings,
border checkings, and V-shaped crackings.

B. Development of the optimum RF/V drying schedules of log cross
sections for each species

a. It was evaluated that the 30mm-thick Korean red pine log cross sections
were dried successfully by the schedule- A and -B, with yields of sound
log cross section being 63.4%~77.2%. The ET-H/1 treatment was
significantly effective for prevention of heart checkings, but a slight border
checks were resulted from it.

b. For Japanese larch, most of the log cross sections without any
pretreatment were dried with a little drying defects, and the V-shaped
crack could not be prevented significantly by the low temperature drying
schedule ~A(LT).

c. For Ginkgo, the so high yields of sound log cross sections could be get
for all the RF/V drying tests, especially for ET-SH/1 treatment the yields
were over 94%.

d. The ET-H/1 treatment was very effective for prevention of drying defects
Jin particular such as heart checkings and border checkings, of Japanese
cedar log cross sections.

-10_



e. About 90% of the Japanese cypress log cross sections treated by the
ET-S/2 could be dried without any checks and cracks in a RF/V dryer.

f. For Zelkova, the yields of sound log cross sections represented 90.3% for
20 mm in thickness, and 67.1% for 30 mm in thickness. The unsound log
cross sections were mainly defected by heart checks. It is advisable to
modify the drying for low drying rates during the early stage of drying.

g. For Cherry, the 65.2~85% of the dried log cross sections were sound.
The R-O-S combined with the ET-H/1 treatment or low temperature
drying during early stage of drying are suggested to produce more largely
the log cross sections with no drying defects,

h. For Locust, the R-O-S treatment was so effective in prevention of
drying defects for both 24 mn and 30 mm in thickness, while the ET-H/1
treatment for 30 mn in thickness resulted in about 38% of drying loss due
to heart checkings.

i. For Castor aralia, the sound log cross sections were not found, because
heartwood is poor in permeability and especially, a radial distribution of
moisture content and transverse shrinkages within a log cross section are
so complicate. Therefore, Castor aralia consider as a useful species to find
out the drying mechanism of log cross section.

j. For Chinese mahogany, border checkings and V-shaped crackings could be
effectively prevented by the R-O-S treatment, while it was not so
effective that the 47% of the tested log cross sections were defected by
heart checkings.

k. It was evaluated that the estimated classes of drying defects and the
pretreatment estimated by them were so useful to be grouping of RF/V
drying schedules of log cross sections.

2) Development of design concepts of wood artifacts based on log cross
sections (2st Subtitle)

The conclusions from development of design concepts of wood artifacts
based on log cross sections are as the followings;

A. It was evaluated that Korean red pine log cross sections are appropriate
to large items, because their annual rings are so distinct that they are

- 11 -



expected to be dispersed.

B. Although the artifacts with log cross section were recognized as to be
novelty and excellence in distinction in the view of both form and
material, it was evaluated that it is necessary to work out the design
concept more clearly because of obscurity between traditional and modern
images of the wood artifacts.

C. The tree barks were represented as very important materials to
distinguish between the artifacts based on log cross section and the
others, and the items with a part of tree barks were high in preference.
The species that are favourable to utilize the barks were selected as
Korean red pine, Ginkgo, Locust, and Chinese mahogany.

D. The larger area of end surfaces and the higher portion of barks for wood
artifacts with log cross section, the higher preference.

E. It was investigated that the most important element is the pattern of the
design as a consideration when the wood artifacts are purchased, and the
proper selling price of them is ten to thirty thousand won per piece.

2. Suggestions

This project provides the key technologies of drying process and design
concepts in order to produce wood artifacts based on log cross sections from
the domestic logs with low quality.

The significance of the project lie in that the drying indexes for grouping of
RF/V drying schedules of the log cross sections provide a useful tool to
determine rapidly and correctly the optimum pretreatment and drying schedule
for unknown species in drying characteristic of log cross section. However, the
species for experiment had to be limited to the major domestic-species due to
limitation of durations and financial resources and in future an opportunity of
investigations for a wider range of species is expected.

Moreover, it is highly evaluated that the wood artifacts with only log cross
sections were intensively developed first in the world. A very good image of
fresh, distinct and high-ranking items was obtained from the competitive show.
In future it is expected that there is an opportunity of approaching intensively
through selecting a few of items based on the developed design concept and
then the top technology in our country will be advanced favorably.

- 12 -
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A7t ule ve B2 BEHT e AAolt B FAdAE odd T4 AT
2252 EiRlog cross cction)®] FHE B TRALAZ BEE A
AT 2 AEAES Adsel ABHEIA FU $ELAAS BRAY B
¢ =384 &0

23FEL Ade] $EF LAY 944, E4H $B 5¢ 848 ¥ 5 3
o Aol 2 AT Hold BHRAEYTH BA B ARZA 98 &
T F sl Al BsA ol Tre FAdALAL TREAGA 433

oz Awslory 4Ecld AAAT & AL M2 FFH FELAE 2
28T, A2e F2F IAAAAL AEeE AQSe] olFoAck ¥ Rojth 1
o ¢H FARTDE dAolise SAARY Aol 2AAIIEd AFezw
5E AUAA 189 AnY 998 BYAA F= YR 3I4FY F2 2
AAZAEE BRAFE o] WRHT o HAM ZFAEL B &
sigke] oby shvhe Aoz WAAF)Y] ANAE BHAFHCIEA FeHP ot
J Ag SAe 7Y Bast AT

42g stzAYSd de ABe I8 wBgel Huz, Bkl HolRw
BE ARG gAgle]l IU2 wgsogr] WRe] JBHA W
o WAH Wl BFAE AREAY AN e gk 2Pl BFSHD
ABe Az £4 AT ERAGY LB IPHos %%,;-:- Aol of
kR cAA) MEd d¥E BEY FFAF e Ao AFT AP,
spaie] wed YBe JEd BARY FARE Y 2FAE o-gmzow g
Seel 48 ATE gAABACl BEE AT 4 AE BAH A 20E
E29 AR g Aot Berohe IMEHY Bl S A8 o)
B we AL ARG AS AREeel FAS 2AE AGE + 3
7, 2364 9% FFFH AAAHS HY 4 3o} 4B S AR AYE
SaA AROIE A0 £ AAANAA FE 5UF 59 A9es 9BE 23
AEAZ BESHI] AF AFIlE ANLe PEI ATHS FI(Lee T, 1992,
1998, 2000) o7l TR GARFRAFAZPE, o BE 71%e A 5
He 299 B3 e Aotk B oA 348 EEIEIIE 4438 9

ok
18
I
olﬁ
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A 12 A4

HiRe RFRAFAZYE Z$ FAEGE Hudzre] st B X
7Y GEAA So Fdo] AFHEgeze FEHFAE B $EA #4
g 4+ 97 W& (Kanagawa 1989, Liu 5 1994) A A& F (Kubler 1975, 1977)

& o EaFHez e = Yrhlee 1998, 2000). Brtelvz BYPA7|AZX}
Hagtel A28 AR7} o] FR 7] Wil FAdd wAgFgte £=5
€ X8 £Y9 5 o] v8= ¥ (V-shaped crack) JdAEH =3 433 Aoz
B8 At (Harris and Taras 1984; Lee 5 1998, 2000). o] ol9jdx nF A F
AzE AH(solid pile)o] HE=7l WEd EHFIHEA ZFLd s s &
THRE FFE AYUNE e A%y BHAAALE ZA MANAFE AR S
AYx en, £ EA nHY A4S KA F AV WEd 4B vy
€ AFAIIA &€ 5 B FEYT dg AYD

a8y Y g9 AAle HAE FANIAZRFTY AXEAHNE A
3te F8 AAR] AAFFEHR FHAAG Fo A & HolE EHelr] "o
AAg Aol AALGN FEAAN 842 F Uk 2aE v el F
1992). %ol WA e ol e FEAAL st BALN G &Fo] AT F
A, o] 2ut A A H(border check), E3 AZXF7|E o]Rd o PH+ZS
(differential shrinkage stresses)®] I FHHA Ho] Vv¥a Yoz AFJHIE
ot (Kang & 2001). mabA AxF 59 LW AAS #x7 df23A
olgtel FHAME FIYE ?J’-’T—gti—% FASt JAREg AFEHol A
HA FxF e Zo] dids] F8¢ v E AYAT A3 79d Yol ofy
o & d9A o AGTAY 2 AAY 42 AREY B o 2V
ol A AAZE ARESH :”1‘35“ AR R MR BFAdo] EFEr] WE
o WHEA| ’?JXH-TJ} WA AFEgF E2de AL olvg g3y AN F
FHide] g EFsciE sy WARZ AR I9F HHEsHd =dd
FE 7] g 0§ AL AxA FFLo] o L WAEY FES
d&zE AQAIE AP, 48 Y d=79 = (end-covering) (o} T 1992;
ee 5 2000), A=Y (end-wrapping) (Kubler 1974) 53 & HzE A A&
of g}, 3HAT ol g A& AASE o] HARZE dd oz, 1 A
«] AE7F ARG gtdie] Fert 2dEH7] g2 AAFE MU FF

S ZAste A% 278 7R dojtk B Y ddeA vdsA e A
=1‘7<“7P-4 TFE5EE HET A EAY Rolx B wF o} AxFA
o] K& /o] YFHJ LW HA MAALH S AHgAY HPAx2=AE

¢
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& 2ot A&33 B GANANAE AZAE} AL AX e BA
2 H2e £39 9% U@ ARAZR2AFL FYEUE AP 12
M go] Surd 4 el glck.

Hed B FANHE 9B DEEHE A5RREA BT Aol 5
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Al 24 A5 @ 4y

L. AAFX ALY ~F

F8 4 AFGFAFAAN 2UF(Pinus densiflora; Korean red pine), 9%
(Larix leptolepis; Japanese larch), &35 (Ginkgo biloba; Ginkgo), A4YF
(Cryptomeria japonica; Japanese cedar), WU (Chamaecyparis obtusa;
Japanese cypress) ¥ ZW\UF(Thyja orientalis; Chinese thuja) % 6 <&,
A1 BHFAFTANE EUYF(Zelkova serrata; Zelkova), B7\3"H-(Prunus
serrulata var. spontanea; Cherry), °}7t AU (Robinia pseudoacacia; Locust), &
U-F(Kalopanax pictum; Castor aralia), %Y (Cedrela sinensis; Chinese
mahogany) % 5FF & 47t FAFFTLE AAEY, 4 #3E2 AALE 284
< THEA

Z £Fd 95L& Fig. 2-17 22 Bz ZAstE A9 @ARe v F3
TEHEE ET 54e € 2242 43 HANY BXE Hrisy] 9% A Ea

Az &3 ATt
2. #5e AXE 5] AW/ FALY FX2A

(Y EEEE-REE.

AelE w4 ASG 44, AAS WA £ ol4At A4 Fo FLR
ABe] SUY YR HESFE A7 AY YREolth oF YYHE T I
B AAYSE, T, $3& 5 A8 A 2YH 540) olshe] (Shupe

17

5 1995, 1995b) AEF F50] ANHE Aol A £5F Sol g 4 3
1, 0l A% F 9Ye 45 452 AdmzA azgdel 4E8 + U
(Kang 5, 200). 53 44§59 53 %g, 223 5349 FL YBoj}
1 AR # S B £l BYE 2@l £2FA Ade] BEA A & 3]
) B ARAZFA BABTez AR, Tl

w14
0
H
-
®
of
18
o
¥
o fr Me ¥

%
BALE Aojgtes AL 7hdsrA] ¥ o) A Ao 2 o] FRAAL
daAxF ZAAZZ(border check)e] AT P FHol 9 i(Kang

2001; °] & 2001), £ AAFS FRA4 EF ©E A2EEY AdL AAE
g F28 F Jdude dFE(Kubler 1975 Lee 5 1998, 2000) Soff we} z+
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slices)s] $4& BAFTHE ZAse] U 4B FHEe
2SEE bl 4T BAST AXS 4AYS 245

A8 &
93t Z+ FALEZANE F74 30 mm(AAFEEE do))e ¢
o 2ulE AHsH, SUF Y29 A% £/ 4H5mm L# 20908 AFsQ
AHY 2 9E Aol ALEH7| HA7K] vdo] YB3 F -5C9 A5
Bast

Green Log 1 Green Log 1
60 mm-thick 30 mm(or 45 mm)-thick
Log Cross Sections Log Cross Sections
Specimens for 3 mm-thick along the Radial Direction
Sp. Gr. and Shrinkage Circumferential Slices
| -
Under Under
Ambient 35 ~ 105 torr

Radial Distributions
of MC and Drying Rate
within a Log Cross Section

Vapor Pressure

] 30 nm

___|_5 mm

Ly 30 m

Fig. 2-1. Preparations of the specimens for a radial distributions of moisture
content(MC) and drying rates and shrinkages within a log cross

section from each species.
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. dF &gl da o-24d

NEgE A% 538§ M%ﬂr E% 1 I4E REEFH T, 200)& o) &3
o FACEAEE Zo]) 3mm W AFA Eetol22 JFT F 7 &Elo]A 9
BALAE FHFA e, & *a}ol*—‘éé’— %%ﬂ%%ﬂé 2-EolN AZHojx AN,
A AR AZFFAN FFHAAD. Y B EHo|2ETe] F
d -2 AZFHAFLH, BE FF F3 ZU)d= 40THM A=xsr] AF
st AzF FA ZAE Hoprin 5CH 2 & AFA7H, B AGSAs &
FFAZF =EURe SUFE F2 4HT7AX, 2832 YR FEFAY B
H3 50C7HA A5A A} o] o]F RE £ o|2EL 103CY ZAAM AAAHA
AARAFASE FFRAL, o)RALZREH & o259 AXFTEFES T4 9%
W F5ge] MAPEEE SOl FrhE oA

3. AAs AA £5& 54 =4

7t AL el ot A @ H

Ao FAnEgS PP £5&9 Aole -%J_S&Zi Z2F viay A
o ¢ 2He FHo] Y (Kubler 1975 Lee 5 1998, 2000), =T v A&5A G A5
A EE AL HMAD FEHEAHY Aols AALTEY ThAE AT A2E 4
Z=A oldl & FALEAAN EHTF FEHEAFPHL2RH F5& FHE A
3t ZAEE 2ATEH VEIY AT E AEE 2R €85

Zt FANLELERH Fig. 2-13% &L 8¥ o2 F(pith)s J4FF4, 23z
AR AAFA BITHZ TR FRGA2Y, P AdHEL A &) &

e £39 A% AA2Y, AAgel L FF9 BPE VAR | FAAES 7
7 zAsA
. =AY

AT AFPoz FABAL, F5& AES G4 AYxHdL
2 FEIA 7|t 288 $EEAEL -BdA, AazAdsdM
Age AF-BoA 7z AA&d AF FTEE 35 torr(E9
g 32 T) ~ 105 torr(B9 #Ed 521)8 AAAZAZ, Fe-~-EY 71E%9
T 5 CE Adasad. IF-2udA e =g FFe FAG
‘;! WAlael Zolg AT ohd, oA AlEHAE 10312 TE #FAge
Well Al gds] FAAZ o, AAAY FAL Holg FAstd A+H
, A U ez 348 6%71X9 58S A& F5E& A
4 AAFH BAFSE&L Table 2-13 2o}

FII
0
rﬁ

I~0 ok FIF )
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N 9 e

4>H

_"1

<

o mo of X rlo gH v hu
2 omo ot px MMM m&o
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Table 2-1. Specific gravities based on green volume(Sp. Gr.) and green
moisture content(MC) of the specimens for shrinkage test at
ambient vapor pressure.

Sp. Gr. Green MC(%)

Species Pith |Boundary|Periphery| Pith |Boundary|Periphery
Korean | 1o 0.43 051 28 | 1323 | 1039
red pine
Japanese | 4 0.50 0.45 382 385 117.0

larch

Ginkeo | 037 | 038 | 035 | 1162 | 1330 | 1557
Softwood | Japanese | 4o 045 | 041 279 | 216 | 451

cedar
Japanese | o 0.27 0.27 66.9 92.3 204.3
Cypress :
Chinese | 49 0.33 0.37 744 602 29.9
thuja

Zelkova | 065 0.67 0.69 50.3 138 443
Cherry | 056 057 056 516 51.0 55.0
Locust 0.69 0.66 - 40.5 418 -
Hardwood| Castor |, o 0.58 0.56 934 96.2 76.1
aralia
Chinese
mahogany

0.58 0.58 - 80.8 81.8 -

4. AxA 83 4y

7 AATY BASF AEH}

ANEDY B4R 1A 4%, 23 448
&3 S (Kubler 1973a, 1973b, 1974)0] B3 xi Qo oF
g A42M EUEHE EF Yth(Lee T 1998, 2000).
Aegoze £EFA A oprlsE 2

oy
(IR}
PN o

2% AR $A4T £ A B £ 299 4ATEER AA FANA
ARG AFF sdolze] o-BuleldY AREE 54 AAV LA B
qste AmARE BFsAch

F 29 2NBFES FESAYRAA AT AABFEE A

f
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30% =% 30 T 39%, 40 T 59%, 60 T 89%, 90% o]/}e] S5HAR FRIS ZzH
No.l ~ Nob5Z& “"%"3]'351‘3} E AA dFFETgo)2e AXRETE AAA &
& 30%7HA Y AXEEE AR 05 %/min o4, 049 ~ 04 %/min, 0.39 ~ 0.3
%/min, 0.29 ~ 0.2 %/mm, 0.2 %/min T 9te] 5¢A 2 FE39 22 Nol ~ Nob
2 g9ysign. AZXEEY G9AE FEL AAEEY Aol A% AUF9 4
T, ZLT’«] AANEE LA o] 74“]?’1 AL Yed Aguy & FFoE 4%
Hrt.
Z #34E F 299 2785 E SFH AAE&THdolxY AXERE FF

Fig. 2-29] ®718 AAEE TRFFES A7, 25, AT 2 us A4
AZ T3

fo
>
AU

No.5 , : by & ’
V0% <) | - P 4 ’ S 25 B
5 s %
% No4 Very severe
0 (60~89%) (HC4) &
> Moderate S S
B (0-59%) e |4
% L
g No.2
0 (30~39%)
Shght
No.1 - (HC1)
(< ;0% ) ‘ Moderate
- (HC2)
No.1 No.2 No.3 No.4 No.5

(=05) (049~04) (0.39~0.3) (0.29~02) (<02)
Class of drying rate(%/min) of heartwood slices

Fig. 2-2. The index chart to estimate the classes of formation of heart
checking during drying of log cross section.
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U, A8 25T AR
AAZEL FY FGHEGNA AHR4 A FEFAN} E2AT | §
Aele FARLE AR EAQY FAZAEE A ﬂﬂ el = dg24
F2 AAg ¥9AL e AAsAY AsATY 27ErEolY FaRAdY Ho
5oz 3l HFESHE ZEA7IZF Aolg Af WA @%Ei}xéoﬂ =% 7
e FEF3teshd obF dRESE o4 AFHFES YA FFo] dAE A
S AFPSFE 290 A7 eHo FAAY (Kang T 2001; ©) 5 2001). =& @Ag
A F=Fo] MAE olFE EXHE ALY £5& 54 Ao/t EAY A
A I ZAAANZNAN &Fo] P 9o AM (3 5 2002). wabA 73741@%3
< FY 90 FDHELNA oAdE doeo] FGe WA FREBANY H=9f
TE5E 549 Aold A EHS}A ZIHHEI Ao g AR A
Y A9 FE NG FEFAY ATE od doo dFdA A
FH3 &gtolart Hx2 HREsHA =9 olF I AFFAN AFEsHA
=g g7ze HAIZFE Eq -2 F3Q, o &< 0 ~ 019, 020 ~ 0.39,
0.40 ~ 059, 060 ~ 079 2 0.80 ~ 1.00¢] 5°%AZ U3¥o] zZ+Z No. 1 ~ No. 52
53 "Hsgnt. pAZe] TR AATHE Ho] Ag IS SUR,
g3 vudy HAejgd Aoz vEld 23PUFE TFoE H LI
T AZSoA SAE oA B0 F AGuRN FE AE JNFL
2 1.0% =9 1.0 T 1.9%, 20 T 2.9%, 3.0 ~ 39%, 4.0% °]49 5THAR UFo
ZtZ} No. 1 ™ No. b2 TF € BHsgLen, EF %52 AL F19 3+
EUsA FEsach
Zt 348 A 53F oldA

2-39] BUIste ZAAEGEY FATIES AV, BE, AT of
T3ttt
Specific time = (Fin, - Fir))/Fin, ~———--——=--————=————-— Eq (2-1)

Firy :Time when the slices cut from any region first reach to 30% MC during
oven-drying test (minute)

Fin: .Time when the slices located at the neighbor region of above mentioned
slices reach to 30% MC during oven-drying test (minute)

o.v3ady A4S E A%
VE 38 FATET AR ER $£5E Ao oA oprIHE oY
BAeEsEe] FA9 FAFAEE 234 9 velvdes 22N 489 AFA
oM 74 2A 84 E (Kubler 1973; Lee 5 1998, 2000). =% Hx

e
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Aol AARLEel B wARATE Az Tl YA ol PHTE LY
A UAKE Rl YFAWA 20 YA VE2do2 JdAR w2
A% (Kang % 2001; 3 5 2002). WA VI AL oF M4t »
2 289 A, 20z AARES CAFE 5o oM ANHE A
e,

FARANMAS T YLy £ Fe 15% 7Y, 15 7 29%, 3.0 ~
4.4%, 45 7 59%, 6.0% °14< 5AZ FESFS 24 No. 1 ~ No. 52 HH3 A
o, VY 299 40l AuE GRS 2 $hol Y A4RE D2 3
oz Agstdn. AALA] BASIL Fig. 2-3949 Zo] BC 1 - BC 49| 4
9AZ B

7 £39 F YeuYT £5¢ 4 S AALE 24 ST Fig 24
oA Br1sted V¥AYY BAFTTL A0, BF, AF 2 S AP 4vA2 P8
et

I

¢ S % = g\\
~ No.5 Severe | ERRONDS - SO S
&] 0.80=) (BC3) - A' g )/ #
= ‘ | ‘Very severe ¥
E No.4 : e

(0.60~0.79 RN L
B Moderate ;
B (BC2)
n No.3
S (0.40~059)
E Severe
(BC3)
.9‘ No.2
(0.20~0.39)
= . .
kS Shght
2 No.l (BC1)
S (0~0.19) -
Nol | Noz2 No.3 No 4 No5

(<1.0%) (1.0~1.9%) (2.0~2.9%) (3.0~3.9%) (4.0%<)

Class of (T-R) at the boundary
Fig. 2-3. The index chart to estimate the classes of formation of border
checking during drying of log cross section.
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No.5 , @j | L |
(6'O%§) D :’A‘:‘_“"ﬂa%*%' j\ /'.?’, o o %’m“ﬁzx
- Severe Severe -
b T(VED) -
& No4
-E (45~59%
+
,‘3 No.3 Moderate
T B0-4a% (VC2)
3}
h : .
o No2 |- Severe
4 as-29%) - wes)
O Slight v .v
(VC1)
No.1 ,
(<1.5%)
BC1 BC2 BC3 BC4

Class of formation of border checking

Fig. 2-4. The index chart to estimate the classes of formation of V-shaped
cracking during drying of log cross section.
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2 AXe AR AR

Zt $Ed AAEE, ZALE 2 vEIYY THFFE AEF & oS

Table 2-201 1A%t AA2 ¥H& AU

’

Table 2-2. The remedies estimated for preventing formation of checkings and

V-shaped cracking during drying of log cross section.

Defects
Heart checking Border checking |V-shaped cracking
Class
Slight Control Control Control
Moderate Control Control P .
ET-H/1?
S ET-H/1 P&LT
evere ET-5/1”
ET-H/2¥
ET-H/1 i b
Very severe ET-S/2 P & R-O-S
ET-H/2
R-0-S

Note: 1.

sheet of paper.

ET-H/1, End-taping heartwood surfaces of a log cross section with a

2. ET-H/2; End-taping heartwood surfaces of a log cross section with

two sheets of paper.

3. ET-S/1; End-taping sapwood surfaces of a log cross section with a
sheet of paper.

4. ET-S/2; End-taping sapwood surfaces of a log cross section with

two sheets of paper.

5. R-O-S; Rejection of sapwood of a log cross section before drying.

6. P, Mechanical compressive loading on the surface of a log cross
section during drying.

7. LT, Low temperature drying during the early stage of drying.

8. a)

sapwood.

9. b)

heartwood.

- 30 -
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I ARFHAZTAZ2AE T A

L. FANFEHR IANAs

FIATEFL AZAE NEAEAAM AFE £F F SUYRE A A4+
2 495 7 55F3HE FAFFTLeE HAASFHed, nFAAFTA=E
(Radio-frequency/vacuum; RE/V) Ao Al&d 5E 499 333 3 o
A2 5L Table 2-3% Zow, zt 34 AXY PP AXARE MNLA o
A AAE e F3ld ARG, oY HY FAF E3E AE F e A

AYE F7tE QA vmagTh

2. AA ¥

7}. d=4H o] (End taping; ET) A&

ET-H/1 Hzle 9% ¢ JduF AAFALE A 19z, g
ET-H/2A4 g+ A 202 ZZ HelRdsAd e, ET-S/1% ET-S/2 Hg=
ARALE FY 8o HolF&HE £ ET-SH/1AMeE = 489 A 3
be #A 192 HolRs gt

B

U, R-O-S(Rejection of Sapwood) = ¥
AAFH davts AxT 5 JEE dx Ao EF7H3d 3ty B
HARYNE =7 WA

A8 1FAIFAZR7IE RF/V dryer-A9t RF/V dryer-BY
F MR RAM MG FAL Table 2-49F ol Ax7]9 HAE EF AT

2 AES] gkl £ASRE, 281 Fdde 2FHEvI% 429 IS4
FHE Fol ¥FAFVR FFAFE Alolel &L FHgA o, A2 HEE
2R HFSAFA B ANE D@ Adstd Alfadt. AxF nFn
L2718 Faase 1A, 88-ON 28-0FF2 #FAAD AxF JAFE
£ 50 7 100 torr® #AAIF
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Table 2-3. Number of log cross sections(LC) tested in the RF/V driers.

. Number

Species Thick Treatments Schedule RF/V Load| of LC
(mm) code |drier (pcs)

Softwood | Korean red pine 30 ET-H/1 A A [No.l| 474
No.2| 438

B(ALT)| B |Nol| 276

Japanese larch 20 Control ALT)| B |Nol| 181
B B [No.l{ 280

30 Control C A |No.l| 492

ET-H/2 B A |No.l| 579

D(LT) | B |Nol| 292

Ginkgo 30 Control A B {No.l{ 160
B(LT) | B {Nol} 156

ET-SH/1 A B |No.l| 186

B(OLT)| B |No.l| 212

Japanese cedar 50 ET-H/1 ALT)| B |[Nol| 102
Japanese cypress 40 ET-S/2 ALT)| B [Nol| 96
Hardwood Zelkova 20 ET-5/1 A B |Nol| 66
30 ET-S/1 A B [Nol| 55

Cherry 20 R-O-S A B |Nol| 141

30 R-0O-S A B |No.l| 124

Locust 24 R-O-S A B |[No.l{ 405

No.2| 231

30 ET-H/1 B(LT)| A {Nol| 264

R-0-S B(LT) | B [No.l| 480

Castor aralia 40 ET-S/2 ALT)| B |Nol| 102
Chinese mahogany| 30 R-0-S A(LT)| B |Nol| 379

Note: 1. LT; Low temperature drying schedule.
2. ET-SH/1; End-taping of sapwood and heartwood with a paper.

Table 2-4. Specifications of the RF/V dryers for the experiments.

Internal size (cm) RF generator
RF
/V dryer Length ‘Width Depth Output |Frequency
A 530 85 50 15 kW 12 Mhz
B 274 102 40 7 kW 13 Mhz
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2 R B R Pt
Zt £34 489 IFAAFTRE AFS A HEe nFaAFadz2A

€< Table 2-5 ~ Table 2-63 2t}

Table 2-5. The schedules based on wood temperature (C) for the RF/V
drying tests of softwoods log cross sections.

_ Thick |Schedule}———2Cving times (hours)
Species ~
(mm) | ~code | o | 48| 72| 96 |120|144|168|192|216]240
Korean red pine 30 A 43147 (5015315716060 |60|60]|60; 62
B(LT) 133141[44|47]50|54]58]60 |62
Japanese larch 20 ALT) 1424214548 |51 |54
B 45148 |51 {54 |58 |61
30 C 4314715054 56|58 |61
D(LT) |38 |41144|47|51(55]59 |61
Ginkgo 30 A 42146143149 153155(60
BLT) |38|41 44|47 50|54 (56|58 60
Japanese cedar 50 A(LT) {38]40[42 |44 |48|52|56 |60
Japanese cypress| 40 A(LT) |38140]44(4850{54 |56 |60

Table 2-6. The schedules based on wood temperature (C) for the REF/V
drying tests of hardwoods log cross sections.

. Thick |Schedulef———o——Drying times (hours)
Species (mm) 4 ~
mm7 - €ode on ) 48172 | 96 |120]144|168]192(216]240
Zelk 20 A
eiova “ 45|48 |51 | 54 | 58 | 61
h 20 A
Cherry " 45|48 |51 |54 |58 61

Locust 24 A 431471515457 |60
30 B(LT) | 38]40|43145|48 |51 |53 55|57 |57 |59

Castor aralia 40 AQLT) {3640143143147150{53156 {56
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Fig. 2-5. Oven-drying curves of circumferential slices for Korean red pine.
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circumferential slices from Korean red pine.
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Fig. 2-7. Oven-drying curves of circumferential slices for Japanese larch.
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Fig. 2-8. Radial distribution of moisture content during oven-drying
circumferential slices from Japanese larch.
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Fig. 2-9. Oven-drying curves of circumferential slices for Ginkgo.
160
1 W‘O\(
0 f
120 —0O—green
100 —{— Avg41.4% MC
N~ Avg.27.8% MC

Moisture content(%)

0 . . . . : . . . . . : . : : . .

20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1
Center< Periphery

Slice number

Fig. 2-10. Radial distribution of moisture content during oven-drying
circumferential slices from Ginkgo.
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Fig. 2-11. Oven-drying curves of circumferential slices for Japanese cedar.
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Fig. 2-12. Radial distribution of moisture content during oven-drying
circumferential slices from Japanese cedar.
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2-13. Oven-drying curves of circumferential slices for Japanese cypress.
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2-14. Radial distribution of moisture content during

circumferential slices from Japanese cypress.
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Fig. 2-15. Oven-drying curves of circumferential slices for Chinese thuja.
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Fig. 2-16. Radial distribution of moisture content during oven-drying

circumferential slices from Chinese thuja.
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Fig. 2-17. Oven-drying curves of circumferential slices for Zelkova.
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Fig. 2-18. Radial distribution of moisture content during oven-drying
circumferential slices from Zelkova.
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Fig. 2-19. Oven~-drying curves of circumferential slices for Cherry.
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Fig. 2-20. Radial distribution of moisture content during oven-drying
circumferential slices from Cherry.
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Fig. 2-21. Oven-drying curves of circumferential slices for Locust.
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Fig. 2-22. Radial distribution of moisture content during oven-drying
circumferential slices from Locust.
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Fig. 2-23. Oven-drying curves of circumferential slices for Castor aralia.
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Fig. 2-24. Radial distribution of moisture content during oven-drying
circumferential slices from Castor aralia.
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Fig. 2-25. Oven-drying curves of circumferential slices for Chinese mahogany.
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Fig. 2-26. Radial distribution of moisture content during oven-drying

circumferential slices from Chinese mahogany.
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AUFE AL BE FFAAM dFFEH JANT F5E3 HALG 5
&9 % (T-Re + B-rl«] (T-REY ZA dvetxt. 53 A4uf, duuy =
Ui 2 HuF FoMe. of 2% o9 AolE YEUUY. olAL &~ Y9
e dFE AESAZ o]FoA ol HEE FAZo] FUIERN Juw
FEAE] #FAT Ao 71T ReE AT

oA FH HAWY FHEELFH PARY F5&9 A (T-RE 477
9.30%, AWF, =guyF, a1 "HuF Fo] ¢ 57 6% FEE wi¢ #=A
Bgtn v #AuluFE 1.3% "we @ @& B 53 SuFe A
T oA HANG FF &l + T AFF e 28 78 16.34%° &
¢ Az N AYHA A& & F A AL FUF LR FFH SH22ZA
olz Tw|etol YRARF AATZH uiy EZFstn HaA LAsdts FFol A
=3
dH vz g LA WHIA #Aste 4FF9 (T-R) @& 9%, A9
7, =HUF, HUF Fo] o 4% oY #%E B VI 2y Jhegol
5 Aoz H7tEYH. v S UF} 2UFE 47 119%} 151%2
o9 ol djHoz VIEIY] B FPdo] He Aoz HIEHAU

Table 2-7. Shrinkages from green to 6% MC determined in a vacuum oven
for specimens cut at the pith side, the periphery side and the
boundary between them.

Pith side Boundary Periphery side
T!{R |T-R{ T | R [T-R| T| R |T-R
Korean red pine |3.36{1.59|1.77|4.76 |2.47(2.29 [4.86}3.35] 1.51

Japanese larch |5.48]|2.47[3.01/6.173.11{3.067.08{3.15| 3.93
Ginkgo 53014.33|0.97]|6.0714.8311.24|5.81|4.62| 1.19

Species

Softwood = - ece cedar 2.95]2.16[0.79 1 3.19] 1.90] 1.29]550]2.74 | 2.76
Japanese cypress {4.1011.04{13.06{7301154{5.77168311.811 502

Chinese thuja 391|221 1.69| 364 |1.20]|2.44|455]1.80| 2.75

Zelkova 552|356 |1.95]9.98 |3.7816.20 [9.17]3.52| 5.65

Cherry 6.62|2.7713.85| 848 | 2.85 563 |9.87|353| 6.34

Hardwood Locust 6.7614.07|2.69]532 332201 - | - | -

Castor aralia 6.3613.73|2.63(16.34|7.04]9.30{7.55|3.66| 3.89
Chinese mahogany |6.7214.56|2.16 | 7.29 |5.24 | 2.05

Note: T and R, respectively, mean tangential- and radial shrinkage.
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3. Az HASTH AX

7t AAEE 24 FE AR

2
7184 532 AUFE7E No. 1, 245F9 944 No. 2, H9

AgdsAe = 1}
79 ZYUFE No. 4, 2832 2¥Y4FE No. 53¢ HEle 5 FFd #a
Wol7t Aatgth el #F4Ae] F$E No. 3 7 No. 544 ®¥uy 18 BX
g 2qth

Table 2-8. The classes of the initial MC on the pith side and on the drying
rates of the heartwood slices from green to 30% MC during oven

test.
On the pith side Of the 'heartwood slices
. during oven test
Species Initial MC Class Drying rates Class
(%) (%/min.)
Korean red pine 32.8 No. 2 0.114 No. 5
Japanese larch 38.2 No. 2 0.311 No. 3
Softwood Ginkgo 116.2 No. 5 - No. 4
Japanese cedar 279 No. 1 =¥ No. 1
Japanese cypress 66.9 No. 4 0.660 No. 1
Chinese thuja 74.4 No. 4 0.565 No. 1
Zelkova 59.3 No. 3 0.406 No. 2
Cherry bl1.6 No. 3 0.347 No. 3
Hardwood Locust 405 No. 3 0.269 No. 4
Castor aralia 934 No. 5 0.263 No. 4
Chinese mahogany 80.8 No. 4 0.278 No. 4
Note:a)Impossible of preparation of heartwood slices because of too small area
of heartwood.
It could not be calculated because of initial moisture contents below
30% MC.
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Fig. 2-27. The estimated classes of formation of heart checking based on the
initial MC class and drying rate class for each species.
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Table 2-9. The classes of the specific time calculated by the Eq. (2-1)

during oven test.

Of circumferential slices
. .. al b
Species Fnjt Flr_h Specific time”| Class
(min) (min)
Korean red pine 210 120 0.43 No. 3
Japanese larch 250 40 0.84 No. 5
Softwood Ginkgo 240 170 0.29 No. 2
Japanese cedar 70 0 1.00 No. 5
Japanese cypress 50 0 1.00 No. 5
Chinese thuja 250 100 0.60 No. 4
Zelkova 90 40 0.56 No. 3
Cherry 90 60 0.33 No. 2
Hardwood Locust 60 20 0.67 No. 4
Castor aralia 320 150 0.84 No. 5
Chinese mahogany 180 90 0.50 NO. 3
Note: ¥ Time when the slices cut from any region first reach to 30% MC
during oven-drying test (minute)
® Time when the slices located at the neighbor region of above

mentioned slices reach to 30% MC during oven-drying test (minute)
9 It was calculated by the Eq. (2-1).

Table 2-10. The classes of the differences (T-R) between transverse
shrinkages from green to 6% MC determined in a vacuum

oven.
(T -R)
Species at the Class a,t the Class
boundary periphery
Korean red pine 2.29 No. 3 1.51 No. 2
Japanese larch 3.06 No. 4 3.93 No. 3
Softwood Ginkgo 1.24 No. 2 1.19 No. 1
Japanese cedar 1.29 No. 2 2.76 No. 2
Japanese cypress 5.77 No. b 5.02 No. 4
Chinese thuja 2.44 No. 3 2.75 No. 2
Zelkova 6.20 No. 5 5.65 No. 4
Cherry 563 No. 5 6.34 No. 5
Hardwood Locust 2.01 No. 3 - No. 2?
Castor aralia 9.30 No. 5 3.89 No. 3
Chinese mahogany 2.05 No. 3 - No. 2%

Note: ® They were determined by the (T-R) values at the boundary.
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S® : Ginkgo H® : Locust
S@® : Japanese cedar H® : Castor aralia
S® : Japanese cypress H® : Chinese mahogany

S® : Chinese thuja

Fig. 2-28. The estimated classes of formation of border checking based on the
specific time class and (T-R) class for each species.
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S@ : Korean red pine HQ® : Zelkova

S® : Japanese larch H® : Cherry

S® : Ginkgo H® : Locust

S@ : Japanese cedar H® : Castor aralia

S® : Japanese cypress H® : Chinese mahogany

S® : Chinese thuja

Fig. 2-29. The estimated classes of formation of V-shaped cracking based on
the (T-R) class and the border checking class for each species.

_57_



4. AAE AAZAE

Z+ +Fd 489 HzF AANEE, AALE R VIIYe] FH HAFTIFE
Table 2-111 YeldAx, ©] E‘]if} AxAed BABFTFE Table 2-20] A 434
4+ 38 A AANe 9y F& £ A2dqy F& AANSA

7 AGEA 299 23 AR

1) 2% 9%

ALY Aol 4T Ao d4Hd ARLE X 192 d=Ho]F
ET-H/DAYSE Aol MFAT Aoz 445, ¢ AzF Adel Yuud
dete] SRR GAGE Jtstd VYYD $5E A8 FAAI A VE
249 A Bedss P44 FSHS £ "ast gt

2) 4% 9%
AAEE, ZATE 2 vEIY Fol i AHeA 2AE Aoz Hrid
vh, ET-H2X2lst A AdzxT FLTE 58 JA7] fste dzxz7) AL
2z 2 Fadd dztd FAJAHE Jtete Aol HFAT Aoz 4FHUY

3 et T QB
el A9 AANQY Aol W% @ Aoz Hhso] ET-H/1A

JE FAHE %lour o] A= AAFE A= AU A QAT 2ZH
AA et AAZre] FEAAE FE3Y HATRE S %W% 37t Jemz BA
g AN Axsle AE AEY Barl Ao

H AT 9B

AR AR wete] UF 9¥ dHEHPel =UsnA AAL
2o wAol AT Ao WA v AARY AEREEE AAND aS U3,
FA0 VA 24e Aoisy] fdA dxxy] AedE 2 SAGAYL
AR AzsE Aol wEA s

AAGES vaade 24 4840l U B Aoz 42U 53
FALES A WAL BAVEES] & 0% AN ALY 457 3
24mol oIFolR Aoz A4 WE AARE 4T AVED HHERY o

_58—



4o AHE SRS 2AAE 202 HGgoin By AARe
g AGAY oot UL, obed VAU B4 dwg 5 AL
A¢AA 7 2TAT

P
B

BN

A AAEE, 3ALE R vEaY BF 2 24 F=7 A
of 5¥% 2= AYrt Ba gle Ae=s FrhEoh ot A
o st AP FAHE 71 B9 VEIY ddel o
B¥2sE w08 FET Favt Yk

Table 2-11. The remedies estimated by the index charts related to the classes
of formation of checkings and V-shaped cracking.

Classes The estimated
. e estim
Species Heart | Border |V-shaped| ~~_ — ..
checking|checking | cracking
Korean red pine HC 3 BC 2 VvVC 2 | ET-HA1 &P
ET-H/2 & P
Japanese larch HC 3 BC 4 VC 3
& LT
Control
Ginkgo HC4 | BC1 | ve1 | o
Softwood ET-H/l
ET-H/1 & P
Japanese cedar HC 1 BC 3 VC 3
& LT
J HC2 | Bc4 | vea |ETS2 &P
apanese T
pan cypress & LT
Chinese thuja HC 2 BC 2 vC2 |P
ET-5/1 P
Zelkova HC 2 BC 3 VC 4 &
& LT
Cherry HC 3 BC 3 VvVC4 | R-O-S & P
ET-H/1 & P
Locust HC 4 BC 2 VvC 2
Hardwood ' R-0-S & P
ET-H/1 &
Castor aralia HC 4 BC 4 VC 3 ET-S/2 & P
& LT
Chinese mahogany| HC 4 BC 2 vC2 | R-O-S &P
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F7 30mm 24§ Y4B RE/VAZAEF dx28 A R AzxAd 2

B&& Table 2-129] YeERHAT

AN EFo LA o] RFSFE 6~ 8%7A AZXHEY £289 AL 24
Eol FAIGel 14de] A28 HUY. FEAAE A FE&LE 634 T TI2%EA
ET-H/1x38v Az2AE AY Ax2AF B EF 743 zez Hrsigdg,
ET-H/1X87F AAEE dioe ZA 71939 A, 75 ~ 114% 7139 99E
o] AAEH N M &4 HoE vFo] Hol ET-H/1Xz 9 AEY d=Ho
3 xEe AN 99 Fo @I B FAHA A7 28 Aoz Al
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Table 2-12. Drying times and percentages of log cross sections defected by
heart checks(HC), border checks(BC), and V-shaped cracks(VC)
and sound log cross sections after the RF/V drying test of
Korean red pine.

: Defected
D
Thick & |Schedule|RF/V rying Sound
Load| times HC BC vC Subtotal
treat code |dryer
(days) | hes | 9% |pes.| % |pes.| % |pes.| % |pes.| %
30 mm

ET-H/1 A A [Nol| 14 0| 0 54111454 [11.4(108{22.8(366|77.2
No2| 14 0|0 [33]|75]941215(127(29.0{311|71.0
BLT) | B [Nolj 14 -1 -1 -1 -1-1-11011366]175,63.4

Y. 44 939 RF/VAZR A Y

AAANA FFdE&A ) &FTE FEAA Axsted 208 AR F
7 20mm &S] BF 67 8Y, 182 FA 30 mm ¥ FsE 10T 149 A

=9t} (Table 2-13).
FA 20 mm FAHE 9 FAY FE€L 746 T TI%EAN ¥z AAYE
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Table 2-13. Drying times and percentages of log cross sections defected by
heart checks(HC), border checks(BC), and V-shaped cracks(VC)

and sound log cross sections after the RF/V drying test of
Japanese larch.

: Defected
D
Thick & |Schedule|RE/V Tying Sound
Load| times HC BC vVC Subtotal
treat code dryer
(days) pes.| % |pes.| % Ipes.] % {pes.| % |pes.| %
20 mm

s3]

Control| A(LT) No.l| 6 14 77| 1 |06 31 |17.1| 46 |25.4|135|746
B B [Nol| 7 13 146( 0 | 0 | 49 {17.3]| 65 |23.0(218|77.0
30 mm
Control C A |Nol| 4 7 14| 0 | 0 |183(37.2{190|38.6{302|61.4
ET-H/2 B A |Nol| 10 0| 0| 0] 0 [203]351]203(35.1|376(649
D(LT) | B |Nol| 12 0 | 0 |15(51]44 {151}59 {20.2|233(79.8

o 25 4o RF/VAZX A
Table 2-14= 234U F 9] RF/VAZ AEZAE 29435t YELE ZHo]

.41

T AL A AR2AZA FAQC] W I3 AzxFE
RARNew, 53 ET-SH/I1M Y FF 94% 139 F2H &2 4&
COHE AEAQAIZR] 13 T 14U EA FHE 2o 57 8Y AR o &8

7b A4tk T2 9o AAHE A2AFS F2 AACE A

lo

o4 o
1 v e
d 52 o

2 4

% AU A9 RF/VAZ A Y
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Table 2-14. Drying times and percentages of log cross sections defected by
heart checks(HC), border checks(BC), and V-shaped cracks(VC)
and sound log cross sections after the RF/V drying test of

Ginkgo.
: Defected
D
Thick & |Schedule|RF/V rving Sound
. Load| times HC BC vC Subtotal
treat code |dryer
(days) | pes.| 9% lpes.| % lpes.| % |pes.| % |pes.| %
30 mm
Control A B [Nol{ 6 0|1 01(15(94( 1 [06] 16 (10.0/144(90.0
BLT) B [Nol| 8 0| 0 |281179| 7 |45} 35 |224/121(776
ET-SH/1 A B |Nol| 14 010 1[11(591 010 {11159](175({94.1
BLT) | B |Nol| 13 | 0] 0|4 |19]0 4 |19 |208|98.1

Table 2-15. Drying times and percentages of

log cross sections defected by

heart checks(HC), border checks(BC), and V-shaped cracks(VC)
and sound log cross sections after the RF/V drying test of
Japanese cedar.

. Defected
) Drying
Thick & |Schedule|RF, ' Sound
1¢ chedule| RF/V Load| times | HC BC VC | Subtotal
treat code |dryer
(days) pes.| % |pes.| % |[pes.| % |pes.| % |pes.| %
50_mm
ET-H/1| A(LT) | B [No.l| 10 0] 0| 4 |39]|12|118| 16 |15.7| 8 |84.3
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Table 2-16. Drying times and percentages of log cross sections defected by
heart checks(HC), border checks(BC), and V-shaped cracks(VC)
and sound log cross sections after the RF/V drying test of
Japanese cypress.

. Defected

Drying
Thick Schedule |RF, Sound
hick & |Schedule RF/V) 1l imes | HC BC VC | Subtotal
treat code |dryer

(days) pes.| % |pes.] % |pcs.| % |pes.| % [pes.| %
40 mm
ET-S/2{ A(LT) | B [No.l 9 0|0 |21(21}] 8 |83]|10}104| 8 |896

2. 854 999 HARFAIZAZ2AFE AL N3

7h =8 U5 9% RF/VAxX AE
Table 2-17& F7 20 mm ¥ 57 30 mm =ElU4F Ao g RF/VAZ
ANEZAHAE 2%st] YEHA Aol
7 20 mm %o FAAY F&& 803%, 2L FA 30 mm dH A
69.1%=% WAy FTF HolAth. TAE ZFY dFEo] AAZERAM, oA
Az 27 AAFNY /2T FEZA A oHeE FE AU &
(Lee T 1998, 2000), o1& o%str] fasiX e dxx719 AxEEE UL A
e 2AF AFol 948 Aoz AR 53] F4 30 mm dHA 2
ol B A& AoA ol d¥L By £z

oz R
ox > 8 o o

P ol

Table 2-17. Drying times and percentages of log cross sections defected by
heart checks(HC), border checks(BC), and V-shaped cracks(VC)
and sound log cross sections after the RF/V drying test of

Zelkova.
. . Defected
Drying
Thick & |Schedule{RE Sound
e chedule RE/Vl, dl times | HC BC VC | Subtotal
treat code |dryer
(days) pes.| % |pes.| % |pes.| % |pes.| % |pes.| %
20 mm
ET-S/1 A B [No.ll 7 g (1361 0y 0| 4161} 131197{ 53 |8.3
30 mm
ET-S/1 A B |No.l 7 131236) 0 | O | 4 17.3] 17 {309} 38 163.1
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Table 2-18. Drying times and percentages of log cross sections defected by
heart checks(HC), border checks(BC), and V-shaped cracks(VC)
and sound log cross sections after the RF/V drying test of

Cherry.
. Defected

. Drying
Thick & {Schedule|RF, Sound
lc chedule|RE/VI) il tmes | HC | BC | VC |Subtotal

treat code |dryer

(days) pes.| % {pcs.| % |pes.| % |pcs.| % |pes.| %

20 mm

R-0O-8 A B |Nol{ 7 42 1298 - | - | 7 |50 49 |34.8] 92 |65.2
30 mm

R-0O-S A B |Nol| 7 18 |150] - | - | 3 125 17 |14.2]1031858

o opAAUE d%e] RF/VIE A Y
Table 2-19€ ©ol7HAUF d#e] RE/VAZAE ZAE 298ty ved A
oltt.

FA 24 mm® F7 30 mm EF R-O-SHEle A2ZAF ddd ml$ a33
Aoz vegou, F74 30mm ¢ ET-H/AAE 282 AATH osA o
38%7t o] £4HATE )R ET-H/1A 27 AARY AR FRAA =
Aol AR REzA JAFF Ao P A2z ALEHH, BgA
2ol MAFE s FuA Azstun & Feds 4Ry g ezd
FEBA 2EE AF% 2&9 HEV WeY Aoz Ao 2 dxz2AF
BATzAEE AxA8 Ao 17 ~ 19492A HAZEAZL %8 o3 HAseA
ANFE o7t de ez 4240

% 45 999 RF/VAZ A ¥

7] 40 mm €U4% 9w RENVAZAY 23S Table 2-2001 Ueph A,
$UE A8 A9 AXANYE RE LB AAVBH AALLe) FAA &

_65_
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Table 2-19. Drying times and percentages of log cross sections defected by
heart checks(HC), border checks(BC), and V-shaped cracks(VC)
and sound log cross sections after the RF/V drying test of

Locust.
' Drying Defected
Thick & |Schedule RE/V], oo [T HC | BC | Ve | Subtoml]
treat code |dryer
(days) pes.| % |pes.| % lpes.| % |pes.| % |pes.| %
24 mm
R-0O-S A B |No.l} 12 34184) - | - 12254 56 |13.8|349186.2
No.2} 12 22195 - | - | 20|87 42 [182]189(81.8
30 mm
ET-H/1| BLT) A |No.d| 19 40 |152(1001379} 32 (12.1|172]65.2| 92 {34.8
R-0-S| B(LT) B [No.l| 17 16 {33 ] - | - [124]25.8|140(29.2|340170.8

Table 2-20. Drying times and percentages of log cross sections defected by
heart checks(HC), border checks(BC), and V-shaped cracks(VC)

and sound log cross sections after the RF/V drying test of
Castor aralia.

; Defected
Drying
Thick &|Schedule|RF/V| - Sound
ek & scheduie Load| times | HC BC VC | Subtotal
treat code jdryer
(days)

pes. | % |pes.| % |pes.| % [pes.| % |pes.] %

40 mm
ET-S/2! ALT) B |Nol| 11 [102¥|100(102”{100| 8" |7.8{102|100| O | O

Note: 2 Defected by combination of heart checks and border checks and
V-shaped cracks.
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Table 2-21. Drying times and percentages of log cross sections defected by
heart checks(HC), border checks(BC), and V-shaped cracks(VC)

and sound log cross sections after the RF/V drying test of
Chinese mahogany.

: Defected
D
Thick & |Schedule|RE/V rving Sound
Load| times HC BC vC Subtotal
treat code |dryer
(days) pcs.| % |pes.| % |pes.| % |pes.| % |pes.| %
30 mm
R-0O-S| A(LT) B |Nol| 15 156|470 - | - | 24 | 7.2 {180|54.2| 152|458

3.2 £%9 33 AAY L FA A=2AF

AR % 20 AZ2AFE AANTT. B FANA Agsed AN AZAE
T4 FITAE, 23 2R Fahel 2 £ AFY RoE 23 AN A
AAE 5L 289 ALFAAIAZ2AZE f¥Feted gloln % A4

g Aoz HrHHAH

ol}el z+ £3¥ ¥ RF/Vix Al ZF#25H Table 2-229 22 53
%
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Table 2-22. The recommended treatments and drying schedule and comments
for a RF/V drying of log cross sections.

. The recommended
Species Thick Schedule Comments
(mm) | Treatment code
Softwood | Korean red pine | 30 | ET-H/1 A 1. Modification
: end-taping area
Japanese larch 20 Control B
30 Control [BD(LT)
ET-H/2 |B.D(LT)
Ginkgo 30 Control A
ET-SH/1 A
Japanese cedar 50 ET-H/1 | A(LT) |1.Suggestion of
severer drying
schedule.

Japanese cypress | 40 ET-S/2 | A(LT) |1.Suggestion of
severer drying
schedule.

Hardwood Zelkova 20 ET-S/1 A 1.Low temperature
30 ET-5/1 A drying during
early stage  of
drying.
Cherry 20 R-0O-S A 1.Low temperature
& ET-H/1 drying during
30 R-0O-S A early stage  of
& ET-H/1 drying.
Locust 24 R-0O-S A
30 R-0-S B(LT) |1.Suggestion of
severer drying
schedule.
Castor aralia 40 NR NR
Chinese mahogany| 30 R-0O-S A(T) |1.Suggestion 0.7
& ET-H/1 diameters far
away from the
pith as a critical
region.
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