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1. BRI, ZBRAMOREEZELCOVT

BIEA Y O . —ARRETHFERL LT ¥TEERHO&MHY—EL L, BEROHL DV ixFHiofk
e aBbXe, TROHERCH OFEWCED L 5 s EE 5220 2RDES L LIbDTHS,
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H7ed D LBD b D,

(1) AMSWIREZEFEER - R¥EEE (2) AHBHIHZRTEZA
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IR : 2%

FHADERE :60cm, X :240cem

R LIBDEES : 49~50 cm

TR EBOIE : 10~11cm

HE : 2% HE 0.49~0.69 g/em?®, F# 0.60 glem® -

FEGIE : 1.5~2.4mm, Fi5 1.8mm

FOMRERE ¢ DMHRE  0.15~0.19 %/h, JUHHRE 0.31 %/k  (BKE 10%, WE 2.20m, EEHRE
B 60°C, RZIRRRIEREZE 25°C DRy DIGHEHE)

A& : 65~100 %, P 75 %

FEREIELHBEL, BIHHRCIZESL, BE 60cm, I8 12cm, EX 2.5cm OREBM (HEHMTE
BEOWATRS % 30em & L, OMIEBMIIE6 cm) & Lic, 2hbidadst, O, LOEMCOWT
ThEhRBEM, AN, BEHCHE, OHREHIEEL S 10em UHOLI T WHIZT T, HEH
#, WEMEDRKMERENBEL LS L1, FlodM, BREMDOAHL A B.C LRABRMOKRER S vk
Z7g\y, Table 1 IRT X ICRBMOE LB L ELXTRYV, 1# 12 RORBM 7 L — 7 92 ED
Too REBMIHBCHT 5 E T 0~4°C DBHBLEE Lz,

Tablel KRB 0@ &2

Combination of test pieces.

. g o B # =
Y 7 . : vl %) B
: Mixture material :
Heartwood (Sap and heart) Sapwood Total
x ES = F:N
Flat grain 1 1 1 3
HE B
Edge grain 1 1 1 3
B O A
Bastard grain A 2 L 1 4
& R B 1 - - 1
Bastard grain B )
8 K C 1 - — 1
Bastard grain C
= 6 3 3 12

A FIRDEHF, Clear pieces. :
B: b TR ChicEffDk 5 b D, Clear pieces having some fiber disorder.
C:B X 9% EBhbd D, More fiber disorder than the upper.

AR LHEHIOE % L L, RBMOKAEHF=AT=>vFa-7v7 (end coating) LTHH
FEHN,

1.1.2  EREE

BELNBXEREBEREE RIHRSL F2R° AV, B 1mis DR T TR ot

1.1.3 JELIAR

(1) IHERER
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WEDOPHERHEL: ¢ IEMIMBEOFRBCIE LWIKEAEONECRIE XIS Z/Vy, IELWIREM
L LTOESIHEE L b, MEEMIIERARL LD, bbb UHRUEMELED S LEETcH Ok
7o, WIECH LRl 2 em $O%DFE 0.5em HRCE I ORUE LI =7\, FEER THRERIESR
LEHHER E R DI, L, BERETCES W CRRIEERMAS DD 1, RIBOFLIE 1 ERT
DIHERTH b Lic, BHEMIC DU TR 9 ic 5 < RV & Fipf E 0= L 5 ERENET
3L, PERORBCITHEY TH S dRBOHRET 1 A2WE LBEEERC L LD, WEKE~
AIRA=B ==y 72X A7 —CRFEAL Fig. 10X LTHELR,

BB DOIHERIER: : b b2 LHEMRL, RBAPRICHRIEL D Lom BIERKEELF « )
A — SR CEALEREC ST (Fig. 2 288, IWEEEX & O FLICHTRF « V< — OHmf e fhe T
RE Ui, DHEROWEELEN, BERTHN6 » ANEROEKE 10~11% OLERB DT,

(2) HFOREE

EAREEE OEVEOR Lok, Fig. 3 0F 5 KRB ECRABRM 208, EDLhI—F O
YR ECH Lol iinEE Lo R (HEIRO 2 ERTC2& mm TRT) TRLL, BRY, 5
RO2o0Tid s OFETIRAETE L\ 7o), BR DX Fig. 4 0 X5 CERBRMFRTORE 9em 1T
W BMABOESRTRL, SRYIABRHAEORBRME 60cm) KEiTHMAE (mm) TRLI

Fig. 1 & E © A & & Fig. 2 W& @ © # & &%
Measuring method of board thickness. Measuring method of board width.

Fig. 3 2 v 0 ¥l € & Fig. 4 Cupping @ ] € &
Measuring method of warping. Measuring method of cupping.
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Meusuring method. of crooking,

Fig. 5 HEOFWRIEME
Measuring place of each warping.
A.B.C : Show measuring point for cupping.
D. E : Show measuring point for crooking.
F. G : Show measuring point for twisting
and bowing.

Fig. 6 7= TEh ORUEE
Measuring method of bowing.

E o EIB

A E SANE S
Measuring method of strain EAEDHALIA

Measw‘in& method. of

o\~

XHF 0 RIRE EORHAD A b = -

Tickness
Fig, 7 ZEAE XIOEKRSHAORER
Cutting methods of test pieces on measuring
of strain and moisture content distribution.

@ 3mm . . .
F;\ o 4F  moisture content distribution
T

WERBRBHERE H135%

(Fig. 5 B8,
EHEK TEOECERBCE LT, Evol

ew i ST HUES BB b, FEOBRE

i LbTHHERSD, BRY, BRY2ED
RERM D Fig. 5 IR SHBEICO ERBM R
BEoME, b5VEMEERD, HYTIRED
ExRH L (BRYEAFEOFE.
ECEOR Lo ik, BRI HOTXEE
9em iCo\ T OMERIZMORE (mm) TRT
By ETuE 9em IEERTAEARTRL, MU
FTRTHE GHEROER) i 3MEIO
B (mm) TRLl, ¥, MELIMEOSLDL
bLRHEE, AT TR, WE
iz Fig. 6 CRT &4 Yy — S ERENESR
RV,

(3) ZEEER I VRS FHONUER

EBIRE OBEEY L b5 Fig. 7 i
R LR Ui, ERE mm BEOR
L, shifo OBEA ¥ icxt L TIXEORS, FR
woVEERCH LTRADFEL L, SERO
TECK LTIRERDPH TR LI, RBHIZL
PHEIEAGM &AL, BIECK L TXERKTE
B, avF . va=vrh, ABEREC 28T
DOiE2em DORBRE &L, —FRED R
Bads o iy, i 3 BEERCHERBRE S
o teote, KAESHIERBRA & L BB, BEEL
FEmASCREEL D, Fig 7 CREVCRBRITR
®WoREIO 13 ORATHELE, ik, RR
AR O P A KR E SO PHETRL
oo

(4) % othoBEE
EiREETE 1 A 2 AN LeRBH OEREH
s, FOEADEh, BEEh, EEZCOW
CTE BRI RECERR R RO, ¥ B
A TR DI ODORERTE T LIS, HRIE
LN LSS oRE s & 2t WlER
BHEC ST AENORERE L TRLE,
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Fig. 8 EBR LAY Y . — N
Drying schedules applyed in experiment.

1.1.4 RBROSKHY:

g #2 gol—<
Fig. 8 IR L7=8BDAY & . — AL X DB A3 2 75\, %%ec -
had 50
HiRRBET O KA RO BIEMN D& KKRILEEDT, Zhb § a0
DAF D 2 — MERIHRTIS No. 81 BB Limipiertsy 2 °°
RERDLRERAND £ < 07 ¥ HERBBO A7 7.~ 3y
AD EBE L LTAMKORECHS TS0t (Fig 98 235,
s
B, 75k, TORMICNo. 1 x LTRABRRBEfTisok, 5% .
‘B ¢ \
(1) BAR 46% ¥C, $X0 20% UToREZEYs0 ~ §2°°
BO—EL L, HEE 30°C —F Li, 8%,
(2) BKK 3B% T, BIV 15% UTOEEYBDE ) 20 30 40 60 80
P ° & x F @
D—FEL L, #EIL 80°C —F & L1, Moisture content

3 45% b 209 < by ) Fig. 9 BIBREDRETTE
(9) BhE L% 2D % ET Oﬁﬁék;0%m$ Designed rules of dry and
35% b 15% ¥ TOREOEII, BKROETICK LEY wet bulb depression temp-
BRI Ee 5, erature condition.
e, X%‘}‘.—"’ﬁ@ 5% Fig. 8 © No. 6 &, B2t No. 1Lidiorsr 2. — 1Dk
BORBRTEROA 7 & 2 —vds LORREERB L 35 2 I0otclesd, SAOWRBED DIRTR T B,
isis, RBRESH No. 2 2 No. 9, No. 3 & No. 8 I AMMEMITHENK, FREED No. 1

LAY Y. —ARBRO No. 9 Li3KHIxRAKMTER L,
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1.1.5 REBROEDI T

REMIIEBEOWUET AT I\ e Sem HROIC D8, #idk 32 TEEZRARBRM O/E» LY T,
BIEREBAIL OB A D& KEKREE L 2 ~ 3HHBECREL, OBKREWERRELELL
oo T DIOREBRIIIAR 8 Brfdlds X ICER, IWE Hv, Sh&E2HE L,

HIERTIIAMAEREK 10% DLEXBEL LTRI, Z ORI BIETRR, SKRLHHH
EER Lic, BB TER, ZREE 70°C, BIRKEE 65°C ORMHFT 4.5 Koz v7(va=v
TEBIIE, SHRBRMOZEELHFEL, 27 2. — UERCHAWLMBIEAFTM L, Ebhi

| Table 2. REBHOWMAKE 2tk ) BKE

Initial and final moisture content of test pieces.

N . D B M
o Heartwood # ﬂS oodﬁ Mixture material
Ay —| ArLw! 2pwi (heart and sap)
v EH HE ABBREA/
(fﬁééé_) IA\BIEBREREC|#R B[RE BiE el H{E HLHE HEfR HfEE B
Schedule *Bastard HBR Basta-|Basta-|[Flat |Edge [Basta-|Flat |Edge [Basta- Flat' Edge
grain A [Basta- rd |rd . grain| grainrd . grain| grainrd . | grain grain
number standard\|rd grain-|grain- grain grain
board grain- C
used for [[A’
schedule/
Ua — — | 59.5 71.7| 62.5 58.6] — | 64.2 61.2 53.9 59.0
No. 1 |Ub — — 8.4 — 7.5/ 10.5 6.9 — 3.6 4.0 5.6 3.2
Uc — — 9.6 — | 11.5| 11.5 8.6 6.8/ 6.5 7.7 6.6
Ua 67.1] 70.4| 71 61.9] 75.5| 73.6| 74.4| 67.8| 69.4] 69.8| 63.9] 65.3
No. 2 [Ub 10.3 9.4/ 11.6] 10.3] 11.2] 20.1 3.4 4.9 3.7 7.0 5.8 4.6
Uc 11.0) — — — — — — — —
Ua 74.0| 75.4| 68.3| 58.4{ 78.5 73.7| 73.8| 80.7| 71.5| 67.7| 69.0| 72.7
No. 3 [Ub 10.5 6.4 7.4 8.5 9.8 10.4 4.8 3.1 3.7 5.7 5.4 4.8
Uc 11.6] — — — — — — — — —_— — -
Ua 69.2| 69.7| 64.3| 64.6| 71.9] 63.6| 74.7| 72.5| 69.8 73.0| 67.4| 57.0
No. 4 |Ub 6.0 4.1 5.0 5.6 4.5 5.2 3.5 3.6 3.0 3.7 4.0 3.3
Uc 7.5 —| —| —| —| —| —| —| —| —| —| —
Ua 77.7| 74.8| 65.8/ 67.0| 62.0| 67.3| 79.8 74.4] 52.5 59.5| 54.3] 65.7
No. 5 |Ub 10.3 8.6 7.2 7.2 7.8 10.5 3.9 4.1 3.0 7.5 6.0 4.4
Uc 11.1 —_ 8.9 8.5 9.0 11.5 6.5 6.6 6.6 9.0 7.7 7.0
Ua 75.5| 55.5| 68.5| 52.21 61.7 4 62.5 49.5| 62.4] 71.5| 59.4| 65.3
No. 6 gb 8.8 6.2 10.1 8.2 9.3 10.0 8.0 4.5 4.3 4.0 3.7 4.5
e — - _ - - _ - _ _ — _
Ua 76.4] 62.9] 47.5| 55.5| 60.2| 51.5| 71.5| 77.2] 60.7) 61.6| 53.5 60.5
No. 7 [Ub 8.7 10.3 1.6 6.0 6.2 8.5 4.4 4,0 3.5 6.7 4.4 3.1
Uc 10.0 — 3.9 8.5 8.4/ 10.4 7.5 7.5 7.7 8.7 6.7 6.5
Ua 79.2| 68.5 58.3| 65.5| 54.7| 57.7| 61.3] 70.8] 61.8| 55.0] 62.7] 61.1
No. 8 [Ub 10.1| 12.2 7.2 7.6 7.5 9.4 3.1 4.5 3.5 6.0 7.0 4.0
Uc 11.5 — 9.2 10.0 9.2 11.1 6.9 7.7 6.8 8.1 9.0 7.7
Ua 70.1] 67.6| 62.0] 58.4] 58.0 54.4| 66.4| 68.1 61.7| 61.9| 57.0| 60.7
No. 9 |Ub 6.6/ 15.2 7.7 7.6 7.1 9.6 4.0 4.2 2.8 5.8 7.5 4.3
Uc 8.2 — 9.1 9.4 8.8 10.6 6.3 6.5 6.2 7.7 9.1 7.0

Ua: f)#fi&7K=£  Initial moisture content. (%)
Ub: %i"?ﬁﬁ“zk% Final moisture content. (%) .
Uc: av5 4 va=vs/HEa/K3E Moisture content after conditioning.
* Bastard grain A : According to the moisture content of standard board, the temperature and
humidity were changed.
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TR L, BKEHEL R Z /0ot BHRBH Iz vF 4 v = v/ 25| EHE 6 iR oot
PR TEMIENCHE L, AKEN 11% MBCPE L2 A6 » A, IHEE »
EL, TORYM L TEKRBOFHEL B VINER ) BEOBERCT 5 - ORiMAE ORIER STt Ui,

1.2 HRBRER

1.2.1 SKBEER L UFHERC X 5 EHOKE
TR IR AR R CARE BRI S h e 3 DR D DML\ T OEIER OFii 8 kE®, KTHOE
KE, HiRFef& 4 Table 2 3 LU 3IRT, HHEREH OREEIUITLIEEIAEE 10~20 B & HIT R
LT, DMREMIIZLAE DAY o — A CHARNLREI NI, ¥, OFIBHEH Tk No.
2, No. 4, No. 5, No. 7, No. 9 O&#HIcH b, KAENI X OSHIR B# oFFEENIE No. 4,
No. 5, No. 7, No. 9 DFHMARCZ LI, AMEEEATE 10~20 BECACRE Lz, BEKTHEON

Table 3. A% 2 . — LB OEEIERE

Time of drying in each schedule.

BARE 607 75 10%

Ay . —AER 2 % 1B B M ¥ C o %
Schedule number Drying time in kiln Drying time from 60% to 10%
hy moisture content Ay *
20 days (air dried)

No. 1 46.0 —

No. 2 88.0 85.0

No. 3 134.0 124.0

No. 4 129.0 90.0

No. § 95.0 82.0

No. 6 214.0 188.0

No. 7 76.0 61.0

No. 8 141.0 117.0

No. 9 93.0 77.0

*ODMIBRE A (R UL —AFEEM) X5,
Heart wood with bastard grain A.
Table 4. AIfEINS XKD O
Number of honeycombing and end checking.

.- = B OE R A O E h
AT T . = VB # L Honeycgmb End check
Schedule number Species

i peet E | & % | B x| & x
Length (mm)| Number Length (mm)| Number
o M, & H , _ —
No. 2 Heartwood, Flat grain 7.0 1
'I:a‘ 7,"7.'. ) iE EE P _
No. 4 Heartwood, Bastard grain 10.0 1
/D M, ig E 8.0 1 R R
Heartwood, Bastard grain .
No. 7 o M, | B 7.0 1
© Heartwood, Flat grain 3.0 1 10.0 6
ALEM, B FE 7.0 1
Mixture material, 5.0 1 — —
Bastard grain 3.0 1
L #, | H _ —
No. 9 Heartwood, Flat grain 3.0 1
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= o
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Fig. 10 EiEfEiE~ OIfEREL

L, HEBROEZXTH

Relation of shrinkage values on
thickness to moisture content for
edge-grain board with heartwood.

Deformation by stress

No.|

sok No. 9 No.8 No.4 No. 5 No.6 No. 77

+ Ave.MC. Ave.MC. Ave.MC. Ave. MC. Ave. M.C Ave. M.C Ave.MC

2 EX 8.6% 10.2 % 12.2% 7.5% 8.6% 9.5% 87%

g K 20f Ot - - B - -

o & .

3 o //\,\ r/’ \'\ /\

2 % ok - 4 -~ a L - \

2o/ A\l | N I N I P -
0

HEARBIERS F1BF

wEhk L OKO%h A Table 4 WRT, BALAD 10em
FHET & b ICIER BAhd, @i olREZ 5°C Ml EThik
hK & R EXEEREPABECAEL, 12°C L ETididi
LVWAREhEER L,

BB LOPHEOBIIERAHC L VERENSL Y, WED
REMH LERD LA OWTHSEPRELDOTNSE LS5 T
H5h, TOBERIAETSY, REMNSE TR R
— IR DINHERIZ B DA% Fig. 10 TR T,

1.2.2 KoE#R

Saic Fig. 7 TRLUCHEC X ) BRI oK B2 R
RIEERE, PHEKR 18% LERB\ T, gk
B b0 XRLEKRNELL2Tw5, Lil, PB4
KK 18% FHEMBUTREWTE, B X 5E3IER
P isoTw3 (Fig. 11),

Fig. 11 BIBKTROGKENT

Moisture content distribution of board just under finished condition of drying.

4 No.i \_N03 {Noﬁl L\_NO,5
\ \
2k 3 a s . =
T | A [R\ : \ s
0 \\ N \5(4 X —\\‘\ \\\‘
\ e oxe" ST
EPIRY BN x \‘ | \“\k L —— AR
\ \ VS \R Center parts measured
M oame A Y L Y - \ just after drying,
\é‘:v\\\ =B.g N A \ .
B e ~@ = . - e o B - REBER
0 Lo L1 SETERY £ 1| | Face parts measured
. 0 2 4 6 0 2 4 -6 0 2 4 6 0 2 4 6 justafter dryin
Q (9—'
A b RPN ER
g “I'Nos No 7 No:8 No. 9 Center parts measured.
o+ 2’\ - - 3 3days later ofter drying.
Ny W == =
0 T v a o NN & ---a RiE3BRESL
2L ‘= LY '»\ \ LA\ X x  Face parts measured
! ‘\\ \\‘ h ‘w8 3days later after drying.
- - L / -
4 r “l ,’P ‘\‘7\)\ //
6 -\ o’ - &’ X -
\‘ '/ ‘\\
8 é‘;,--"\\x B & - '-'
1 I [I— | ! ! ) L ! 1 [ 1 1
0 2 4 6 0 2 4 o 0O 2 4 6 0 2 4 o
A 12 OB R (A0 Conditionin} time

Fig. 12 & B % o £ B

Process of strain removement.
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BIE T, BABRECA DR OELRBRY O&KEHTHL Fig. 11T, b¥ HERRARL, Figll &

RULPHaRRE, RBRMHELSAOTFHETH D,
1.2.3 EEIREIC X 5 EHOBE

MRRRL2 VT 4 v = v 7EEORV S DRV LAELb DL, AEEKDHD 3 AHKE LA
LD LIOWTE D a0, Fig. 12 @RK x4 o biTBA0RR T, ERFS3FRBOOBEE £
P BUA L ch & ORIO=H ABEBAE Th Y, AOFFRMAN O VEEE O OFHETH S,

A4 P —s No. 6 #RUVTEOMBTILSE WERIBH bIiLhDl, ZOFERL No. 6 DREER
HOBRENELBRERERE LY 5°C EL 65°C THELAOKK LT, fiud 10°C &\ 80°C THtE
Licicdd k, R TR OKMESS No.6 (37 27cz X 53 DEEXLRE R 4T LI
BONABOVEEIAMOOBEH L h 17 h KERINTV B2, ZHIEHRO LaienOMD D
DEYZEIFDS ZTREL LMD DT, EEELOKNLHEETTREL LI, e, &
LICAHE RS 2 BERIEE D BAMUC R B D13, BEHBREERIFORERMENE T & CHREBEL (reversed
case-hardning) 2SEET-r dARONRDA, HABREIREY 3 mm ERECENT S - OBRNER
okt dbEL bR,

1.2.4 FERTRODNEER

EIREHT L6 » ASENICHE LIEEMC o, R R ETE O Z A& OWER % 5 mm HE
CRE LIk R Ohh R OITHEER & FI5IHER (R 2 om FOBRG PR %, i, AN

Table 5. HIRHEOIHER (BKE 10~11%)

Shrinkage after drying. (Moisture content 10~11%)
Ex Thickness

ATl Mo H I M, B )
= Heartwood, Edge grain Sapwood, Edge grain OFF, #HE U, HWE
' 5 Heartwood, Sapwood,
Schedule| % * e 15 5 * x # Flat grain Flat grain
number | Maximum Average Maximum Average
1 10.6 % 9.7 % 7.8 % 7.4 % 5.5 % - %
2 15.8 14.5 11.8 10.7 6.6 6.3
3 19.6 16.5 11.4 10.1 8.8 3.2
4 18.8 16.3 10.1 8.9 6.5 6.6
5 17.7 16.5 11.3 9.5 6.4 5.7
6 16.0 14.4 8.9 8.5 6.8 3.4
7 17.4 16.4 12.1 10.1 9.4 4.8
8 20.3 18.8 10.4 9.1 5.5 4.2
9 19.8 17.5 10.2 8.3 7.7 6.1
iig Width
Zb“‘/“,.-—ﬂ/ﬁ%‘ 'D H, & E ﬂ ﬁr HE H ’l:a‘ My ﬁ E ﬂ H’ ﬁ ﬁ
Schedule number Heartwood, Sapwod, Heartwood, Sapwood,
Edge grain Edge grain Flat grain Flat grain
1 4.0 % 2.7 % 9.4 % — %
2 3.4 3.5 9.7 7.9
3 4.5 4.1 9.6 7.2
4 4.2 3.6 9.0 8.2
5 3.6 3.8 9.1 9.0
6 3.8 3.2 10.5 7.3
7 3.7 3.0 10.0 7.9
8 4.3 3.7 9.5 7.0
9 3.9 2.8 9.5 7.6
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10 &% AE B 8 oL LA¥iEB Ji #7AEE WATAE B
’_ Heart wood Edge grain Sap wood 2 Heart wood. Sep wood
°r 9 Edge grain ol o
8 8+ 7 ol 9 |
g7k a7} ok s b
éer 6 £7F 7
L2 .
Y 51 " 51 Y6l 6
8Bar 4k sk st
@ S |
-g 3 3 3 ,: 4 4
Y2t £l g3 5
. “ &Lk Sk
V
ol / ok - 1+
T NN N TR NN TN R M o= or
10 11 12 13 14 15 16 "7 18 lvlg 7 8' 9| I:) *
Uk A R 0 U A8 B! (95) 4 5 2 3 4
Shrinkage Shrinkage Y w8 & e v ¥ o)
Shrinkage Shrinkage
Fig. 13 fEHROEIPHER L A 7 2 = — L DOBER Fig. 14 EHROBEIHERL AT &
Relation between grade value and shrinkage — L DR

‘ . Relation between grade value and
percent of thickness on edge-grain board for shrinkage percent of width on

drying schedules applied. edge-grain board for drying sche-
dules applied.

Board thickness Board width
o F1 AR 8 12 4% 4R B8 L AF 4R B il #3488
B ugitE Ryx MUk A8 ™ YR M

(k) 4 & (11aR)

ue 3%
[V

[

Grade val
W

Sap wood

N

Il ] L L L L
5 4 5 & 7 El 1o

g M R (%) shrinkage

Fig. 15 REROIHERL 2 v . — L DK

Relation between grade value and shrinkage percent on flat-grain board.

DE Xk X IEPHESR% % Table 5 &R,

R BHRA—HEOINHERIC OV T DIREROFE D NI WAy 2o =A% 0 HE L, FRdREIWER
BRTACS . —A% 10 K2 LT, TOMREENDAY 2 o — MINHEROHTRE OV IER L
DR TR T L Fig 13~15 L7c3, ¥, IHLREINEOAEFHELIVEBOZhERD, WED
it hRdD L Table 6 Lirh, FORRIEAY T 2—A Noo 1 ORREEIFELREL, No. 6 D
(BB OBIEAKE T, HEMER O No. 4, 5, 7 1xh% W Rk, REOHEHME, No. 3 it
REOERIITHETHSB, No. 2 OLMHIEEM OERBEL HTWBEEX, ATEREOEC Off O¥K
EREIHI 20% TR DOIled, T OBROEENEREIC L2t CIHER’ Mb & HEZL TR 7ok
HHErEZ BN, PHEROPHME (Table 6) © No. 2 DEIXEIEIBdDEEL BIS,

Zh b DIER D DX O E SR 3\ THARRE OE D1 b O3 CPHERIRD L, 1RO
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Table 6. WEER IOCKIBIWEROREE Ay 2 2 — L OBR
The ratio concerning to width and thickness of their shrinkage in each schedules.
(Moisture content 10~11%)
=X  (Thickness)
# & AT . —NEE Schedule number
Species 1 2 3 4 5 6 7 8 9
Lﬁeartwﬁé E'E%e grainﬁ o | 5.5 7.8 7.6 7.8 5.4 7.7 100 8.9
Sapwiié Eﬁie grahF o | 10.0 8.1 4.6 6.4 3.3 8.1 5.2 2.7
(Average) © | @.8)| B.0)] 6.1D| .1 .| (7.9)] 7.6)| (5.8)
"L}‘Iearthfé Ffi gming o | 2.7 83 2.5 24 3.4 100 0.1 5.5
ESapwﬂé Fl*’a% grainﬁ — 9.2l ol 10.00 7.8l 0.7 4.6 2.9 8.4
(Average) © | 6.0)| (4.2)| (6.3)] (5.6)| (2.D] (7.3 (1.5)| (7.0)
E & o ¥ o | 6.9 6.1 6.2 6.4 3.2 7.6 4.6 6.4
Average of thickness : . : . . : . -
0§ (Width)
B st Q‘ége grai?l s4 o0 | 1000 7.2 1.8 3.6 2.7 8.1 4.5
T o e oot o | 5.3 100 6.4 7.9 3.5 1.8 7.2 o7
(Average) Q.| @.D|(10.0)| 6.8)] 4.9)| B.6)| 2.3)| (7.D)] 2.6)
LI gminﬁ 23 4.3 38 o | o.¢ 100 6.7 3.3 29
mSapwood’ Flat grain H —| 4.5 0.8 5.7 10.0 1.5 4.5 0 7.6
(Average) .3 @9 @3] 2.9 6.3| 6.8)| 6.6 1.0 6.3
W 1&vefzge of j;dth 2.5 3.6 6.2 4.9 5.1 4.7 4.0 4.7 4.0
B r B S D F o 1.3 5.2 6.1 5.5 5.7 4.0 5.8 4.6 5.2

Average of thickness and width

HEC O UMD E T LW O No. T PIeIEER LTS L2 X 5,

1.2.5 HFVORIEBR
(1) RBRY ORERER

BRDIMORY & & bREBORELELORDY, ZOREIM OFRCERT 50Tk, ¥
AR H, HEH OUHERED 1K X % 3 DThH %2 LEHRAM OBEMBOECRBRM XV ELTH S, Lt
DT, THhIEFEECOHFENSE VML, 272 . - AHETHE L, BR Y OBOHERE LTI
BONIAEOEEYZRB LTI b b, Myl LERAEAYHIEL, HRAELERYE

r DB E R L (Fig. 16 28),

BRDPDATRBNAY O o = AT TW B 3EL LAY, 2B60NCENHLIE2TW3 X5 Th



—114— HERBRBWRHRE $1355

| %, BR D OREEIEH, HEH OIHERED 120 Tidde

A : : {, ROWHEOEIEOESE, Fiklg, HE, HFkHob
- '|T§ Dbhhlein E Db TN ERC X ) B2 5 b X
dsem \% - 5ThbH, ¥z, LA, HEE OUESR M EE:

RBARAR N HShLnz CIDET DL ERELIIOED LEVDT, =D

_ How to measure the ray-angle
- ong

B3 ¥ b R BRIk iy 2 I L7,

(2) —RRDFEVFER

SRR TEOHTHA LIV BOREH B S &
¥, HIRERI6 » AE Uich 2RIE Lick R bIE
WOWEERD X S CSTEHRL, HWEFHTEILRS
B RBEAHTEH O S BCH THERICEETS
Table 7 L 75,

= N
o0

5
©

=

Cupp?ng_ value
80 O S =
N :

®
(')‘ ATOIECI X BROTHEE R LOIED L b &b,
(mm)0.8
_ v (i) BE20BPLichE-LBbT5E
Q6| g@
_ () BRYKEGOBA
ol— v Fig. 5 TR&N A,B,C BECHE LEERS,
e MORKORBNE - ThiuL, AL YHET
*%ay,m&le ’ 3% LEBKH OB,
. . Yoy
Fig. 16 BESAFIE L 0B D Bt (=) WRYEGORA
TRelation between ray-angle and cupp- Fig. 5 CRIN% D, E B rME L OXENE—T

i lue i h schedules. -
ing value in eac ules, BB D DR,

Y BRY LR DT OBE

Fig. 5 T/RINIZ F, G LEOKENA—THIUILDORE, £V RLIBEIAEVHORE,

(=) hlh

D, E OREHFFHEH VL F, G ORERENTFATHLHBIIBDROIFEHBERK 2TV 5D TH
%5, D, E ¥/23 F, G OREFOAEH TR T,

U)~(=2)DIED 5 bEAENEIFRIBTH B,

(i) BB LB RITHE

) BRY

D, E &k M AR ORS,

Table 7 CEE L BSHEZ L OV I BBIVELOWT, FOEOFTCHIIEVE (WHhsE)
DYIATr L 2=V 0REL, BIEVEOKRERAY o —1% 10 £ LT, £0FEREDE
DRODAY $ o = MIBORDOOECE L HI L TRE LT % L, Fig. 17, Fig. 18 rigk, ¥l
IRLEIRIVIEFHOBABEEAY O . — AT LR AT T 5 L Table 8 L705,

& OEEUHIBIE CIEM IR EM Th 510, FRBRCK LA LBECHEOLS WHBELRT]REL
Too Eie, FKEEHROM, O & SERTHLAHLDBRE, UINBEAEMIERBRBS IRy 2. —1ig
ROMFLE LTYMN Lclo RIS DBV e, 1, BIRICE OBV B OBEIRE b DN d
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Table 7.

A E H» HNE W

The amount of warping for various boards resulting saw-procedures.

&
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OV RREL R L X
BICRBOBRAE
Measuring place and decreasement
of width and thickness

Ay Y. —NEBE

Schedule number

vz s | 5| 6| 7] 8] 9

L%, #XH Heartwood, Flat grain

mm| mm| mm| mm| mm| mm| wmm| wmm| wmm
D.E 1.7 1.0, 2.8 2.5 3.8 6] 2.2 2.8 2.8
A.B.C 2.2 1.5 2.0 1.7 1.7 3.5 2.2 2.3 2.7
F.G 4.2 5.3 3.0 6.8 3.8 1.5 6.3 6.5 6.0
D. E side 1.8 0 1.0 1.5 2.7 1.7 2.0 4.7 1.5
E = o & J B |
Decreasement of thickness 4.2 5.3] 3.0, 6.8 3.8 3.5 6.3] 6.5 6.0
caused by warping | |
) b B ]
Decreasement of width 1.8 0 1.0, 1.5 2.7 1.7 2.0 4.7 1.5
caused by warping | |
>#F, JBREB Heartwood, Bastard grain B
D.E 3.0 3.0 3.2 — 3.0 20 35 238 24
A.B.C ol 1.2 17l — ol 1.4 1.8 1.6 1.0
F.G 6.00 5.0 50 —| 5.9 3.0 52 5.5 3.7
D.E.side 1.5y o| 3.2 — 3.8 2.7 1.8 2.8 1.0
E X2 o & 2 & %
Decreasement of thickness 6.0 5.0 5.0 —| 5.9/ 3.0 5.2 5.5 3.7
caused by warping
E o W 4 B %
Decreasement of width 1.5 0 3.2 — 3.8 2.7| 1.8/ 2.8 1.0
caused by warping
A%, H,H Sapwood, Flat grain
D.E — 1.2 o] 1.0 4.5 1.3 0 1.7 7.0
A.B.C — 0.5 0.8 1.5 1.8 o] 1.0 1.0 0]
F. G —| 2.5 2.2, 2.8 6.3 1.7 1.2 4.0 8.0
D. E. side — 6] 0 2.5 2.0 0.8 1.5 1.7 (]
E X o B 4 8 X
Decreasement of thickness — 2.5| 2.22 2.8 6.3 1.7 1.2l 4.0 8.0
caused by warping
B o W » =B X
Decreasement of width — 0 [¢] 2.5 2.0 0.8 1.9 1.7 [¢]
caused by warping
0%, BHE Sapwood, Bastard grain
D.E 4.0 1.7 2.5 2.5 1.0 4,00 2.0p 0.8 3.0
A.B.C 1.3 0.7 (0] o] 0.5 0.8 1.5 2.1 1.5
F.G 6.0] 2.8 4.5 4.0 1.5 4.5 2.8/ 0.8 6.0
D. E, side 2.5 1.7 1.5 0 1.0 2.0 0 2.8 1.3
E 2 0o ® 4 B X
Decreasement of thickness 6.0] 2.8/ 4.5] 4.0 1.5 4.5 2.8 2.1 6.0
caused by warping
g o ® 4 = X
Decreasement of width 2.5 1.7 1.5 [¢] 1.0, 2.0 0 2.8 1.3
caused by warpiag -
AR, #EH Mixture material Cheart and sap), Edge grain
D.E 2.0 1.8 1.5 1.5 1.7 1.8 1.8 2.0 2.0
A.B.C [¢] 6] 0 0 0 (6] 0 [¢] [¢]
F.G 1.7 2.5 2.0 2.5 4.4 0] 2.5 0] 4.1
D. E. side 2.7 1.3 2.5 2.3 2.5 3.7 2.0 2.7 1.5
E 2 0o B, 4 &
Decreasement of thickness 2.0 2.5 2.0] 2.5 4.4/ 1.8 2.5/ 2.0 4.1
caused by warping
B o W 4 =&
Decreasement of width 2.7; 1.3 2.5/ 2.3 2.5 3.7 2.0 2.7 1.5
caused by warping
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(Table 7. “>3%)

HERBRBWMERE #1355

VB RIE AL 2 X
BIVROWDE
Measuring place and decreasement

of width and thicknes

Al S . —NBF

Schedule number

1l2|3|4

56\7‘8'9

ZCEM, & B Mixture material (heart and sap), Flat grain

D.E 3.0 0 2.1 —{ 2.71 3.0 1.0 2.8 3.8
A B.C 0.9 0 0.5 —] 1.2 o] 2.0 1.9 0]
F.G 8.6 1.7 2.1 — 5.0 3.9 3.7 6.7 5.7
D. E. side 1.0l 1.0 2.5 — 1.6 1.0 1.7} 2.2 1.z

E 2 0o &, 4 B @

Decreasement of thickness 8.6 1.7 2.1 —| 5.0 3.5 3.7 6.7 5.7

caused by warping
g o R @D
Decreasement of width 1.0 1.0 2.5 — 1.6 1.0 1.7 2.20 1.2

caused by warping

ZLLEM, JBHE Mixture material Cheart and sap),

Bastard grain.

D.E 0] 0 3.8 3.4 3.5 o] 2.5 2.0] 2.0
A.B.C [0] 1.7 1.0 2.0 0 1.7 1.0] 6] 1.5
F.G 1.30 1.7, 5.3 7.0f 5.5 3.2l 3.2] 5.0 2.5
D. E. side 6] 1.7 0.7 1.7 2.2 0 0 1.7

s oWy B ; 3

Decreasement of thickness 1.3 1.7, 5.3/ 7.0f 5.5 3.21 3.2 5.0 2.5

caused by warping |
B o W 4 =& &
Decreasement of width 0 1.7, 0.7 1.7] 2.2 0 0 1.7 (o}

caused by warping

R4 753 B Unsuitable test pieces.

3 BHLC Bastard grain C.
X DOHEBIE Mixture material Cheart and sap), Bastard grain,
@ ZEWH Bad sample.
1 3B JCHIB AT BARAS WA RE DHFEAE DR
0F Heart wood /4 (1.51sCaRsF 4! 5
Y Flat grojn 7 &l:l!l;: 5 (lax) .
28 B ) Swpwood 5/ Sap wood Mixture
s gm{;d‘""“d'n 23 Flat grain Bastard groin /5 material
3% i /4 Ely groin
g 4
[G]
r 6
ot = 6 5, 61
A L 1 1 e, L 1 - 1 L 1 1 1 1 p— L 1 1
2 4 6 8 2 4 6 0 2 4. 6 8 0 2 € 0 2 4 &
R N N
. Decrease of thickness
ol emseme’ | DCRAEAE A
Y mnm,L.]
3 8 413 T / .
S Mixtupe & Mixture material
) material Bastard 3rm‘n
-d&s Fl -
s ot gradit
GO 4
2
0 2
R R 1 L L L L L L — L
0 2 4 6 8 10 0 2 4 6 8
AR JE 0 RN M B Lmm)
Decrease of thickness

Fig. 17 W IZEXDEIEL A7 . — L OBR
Relation between decrease of thickness caused by warping and their grade value.
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1 AFARE JURTEATBAREY  WATIRE  DAPEAT WARMAED  DISRAMER  ZUCIRAFSAE
Heart wood. Heart wood.  Sop wood  Sap wood. Mixture material Mixture Mixture
Flat grain Bastard grain  Flat grain  Bastord grain Edge. Sm.in moterial  material
3 Flotgroin  Bastard grait
3 10 E;&_‘LC‘&&** S (ex) f4 @ 13
L %8 °
s
s o
AL a ;7
2
0 1.26
. i L
Z 02 4

0 2 0 2 4 0 2
AR TP o K S B (mm)
Decrease of width

Fig. 18 HEVRIZREEVEL A7 2 . — L OB
Relation between decrease of width caused by warping and their grade value.

Table 8. VWK X BEIBIPBOBYREFHE A7 & - — L DBEK
The evaluated decreasing values concerning warping of width and
thickness for each schedules.

A . —NEE Schedule number

1 2 3 4 5 6 7 8 9
R hickness - Seyl 2o | 82 | ez | 350 | 2.09 | 3.9 | 5.0 6.73

e @0 1os | 490 | 408 | S04 | 440 | 34 | o1 | 179
qZ.Ayeragejﬁ (j:2§> 2.47 | 4.09 | 5.55 ngg?) 3.25 | 3.55 | 6.61 | 4.26

() oOfERECHEEALE

( ) Shows value which include those of unsuitable pieces because of their twist grain.
DrELZ, BEOBELNTHEER L, LkcatoT, RERLE Ui, O, LOBMORE
I XONEREH, TDOEM OREBH T Th B,

FEVORERBIHEROR L b Hif 50T 5A, IHEROFICRIFTH D/ No. 6, No. 1, No. 2
DAY Y2 —MIZOBRDRIFAEFACET S X ORELDNS,

1.3 % &

LA EOFEBRIL T FERIIM A 7 2 o — VIREDOREA & LTRIRD /N hBRERO L EX bR BA,
THFHOZ L IR TVHELDTUIECR L5 HE DR & v 5 & & A0bidA O L ig2> T
Bo £DHT T TIEHFHCEWE DWW TORBRCEEZ LML TR 5, BWREQOFRZ, 1EREHEOTE
WX BMAMPHERE &b T %2%, THEMHCTEREC X 2REEEOE, b5V IENPT
WIS DR IER A L, MIHEEHEE < MIIAETY GEAZOP NETRTVWEDZ L b ELD
B, Fl, ThbLIHE—20EWSLTVETREOEE, thEELL) LT85 0FED
#x LB b T, KEE? LBAMCEE L OSBRSS, FRE D $HECEET 5 2 tidbhvbh
S DEIB LI AThHB, LIt DT, BoEIESS X 5 Hir ik RAT 2B 20 FEDO Uh 2 ER
LTELBNR I D THENRRPRFERENER DT B, ok xif, TEAHER X 5BRHE OE
FECOEREE 2 B bIE, BOHTREEEY L HAVENL Y, MIEERYER L T 5 i SIEREE.
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BRO LR, BEMNDRYELRSIEREEY set X7TX5hbIBED SHEGERELHERSS L
Wi Ei, ELTINLDORENEZRHENERET HIHIUL, WAWARFHD S LICFA—EED-
ECEHTFE2ETRBH AR T IV, 00X ) nENOMEIEREME5 5 X9 bixssicE.
#o, MEOENFERLTEROL Y £ L DB TARELD, LD T, ZoECRTFEHREML, [
DL DO R EIZTETCEITIHEROL D LOOEBHNBONMREN LD, L, SEIZZO
X 5 e EARBIO kb D+ TS ORI A I, IHEEEETE ¥ OBIRILRD Thiznt, Fhisb Ligbis.
WOT—YIRERLT, AMOECHAMOEEIHEC L VERIND IO THLIREXERL, RO
DI VEIREIECED VRO TR LW EZR S LSV THREERE L TR,

PHERIC DWW TISDERICH D T L K, BEMHOBRERKBRERREIETI /g2 No. 1 2%k
Y476, KIC 45°C DREETEELE No. 6 1L, FOMEDONTILbTHDETHBH, 70°CO-
%t THB No. 4, No. 5, No. 7 BSPBENI I TH B2, RBLEX S niEREESTHVE
HEOFIEL v, & OBRIEIROIC KT AEEERE, b5\ XFEEHEE OB I ER AR I8
TWAZ ERRLTV A, T TREEHE L HEROBIRARD BRI OBRCENT, EhHT
BB IR HERDOEAREZ RS T L 2EHLTRY, ZOBRIMEREROMRTHS LK TF &
5o )

— R OERTIHEROBR L KB Lisai bR D L, hishiEb2&F3b 50, HOIFERO LB T:
BIFe No. 1, No. 6 7g ZiZ KBBEWICOWTHRIFAHCBL TR Y, ZOBTIIEIOIHETLHE
YR ehokz No. 2, No. 7 BEL L2 TW5, ZhbHOIERD GIIED CIHESE L F - & OBIF.
55 LIV ZED, ROBEEZERTE, SArbERIME- V22 Bbhs,

(1) No. 2 LERDAF L. —AD No. 9 BbEHRIKNT &,

(2) No. 2 235 No, 9 (No. 1 ZBHERIZicok) ¥ CERT OB U3 » A) o h,.
% ORCERM 2 GTHRENC B\ 12ht, S OMERNCEL LicD TR

(3) EROKLEII ) KRER &S0 Licied, KON ZSITREMIBEA LIOT No.. 1
TR Lo,

(4) No. 7 3&Fb» TREEZIRLY I TR OItedd set M UFEVHRD Lic,

i, ThHOEZHOBNE, FMChHhFTE OERC W TRIRH TEH TAHD &, IHER:
ZED SRS L5 IEERMHERIECBIEC b RN S 5 L5 ELORD, ¥, IHLREIRL
CIBOPHER DAL, H LRSI OETEELTIOTHEND, FHEEAY o . — AR
Bhich, PHERLIEC LELAAEEERCS S L W2V Th, in ) OBREYE TS o L,
LT IvoTikRWhLBbhs,

1.4 # =

TFRRBEM EE I A Y 2 o — A TERIELTHRIY, ERERDODWZ b, R 2EREA Lichs-
ez b (A LT 2800 i8S PRBEIRL B, RO LA b L,

(1) PHERLFEVNIRDOWT

BRI DIREEASE S & [ S DOIHERMK & 78 DV ST BEEI S D, 45°C < bV OIRE TE.
BERBAIA L, EEERIIOBEE S 65°C TRT LicAr 2. —/ (Fig. 8, No. 6) »Mii: HE LTI R
FEERTH O, EDMDAY & 2 — MEOWT DI OB, KERERHDin { ER i\ O TIE:
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iz 2o g hot, 72iE L, ZORF No. 6 DR 7P . — /b b EERSRHIRER O % S e IErs i
D 1.7 513 LET 50T, ERMNMIEIME 12 & 0 AR SEBHTRT B UENS B,

(2) %zofhoze

(i) EEoH, BEZEY 3°C UECT5eBLa<T @O D 10em 30 /M Lo, RE
HIEE LTABREEENEZETS, XL, chIVAMITIRONIRENE, 2 ORBV£E4TH
RETHD,

(). EEREMEOREZE 5°C THREhEZERTLERL S,

GiD) FEHIEMHREZ 12°C (No. 7 DAY 2. —A) TRLHMIREH, BEHCHTERE T,
TFRROM DAY & 2 —VICEAEY ThH D, Eie, MBS o>TRmfinoREZE 7°C BEThh
FRETHS,

Gv) FEERHo&ACRE 80°C, REZE 30°C i34 LW X 5 kbhic,

(v) ZERFRFOREIEERRE X VEL LV EHRNTILL ) THS,

) BRVIGLUDEMEEMC S, HCBEEL T bhld oies {IHBERAlk LTR 5,

i) WO B 12em DATE bRAHIIRAS L, BENKMAIRL S eEhrby, EEEER
L LThbLbRBFHANS L,

(i) TSI S EAA - EnEoFRE L is 5,

2. B I, HREEOBHLINHESELE ORER

FD—EORBR LRV TREAR 7 2 — A QRIFARC L i3HBA Leat, 50°C Bl (Wi o%RIEE)
DTEDAY L« —MERBO TR L OENDeL, HORMERL I RESHbbhick 5 KEbhic,
¥, EREBRDERELDS 1, 2 AEEAROTEOLbbIcHERZ2ENE U bhichofk, L
DT, TORBREBVCULEROGEE 2 S ORED 5 b ERERK +8 L T HERRY L,

HORBRTICHVT TH OIHER LIF- & OB M 2BREHBEL, v 0RERERN OPHEERD
HRICBIR 5 5 L Bbh DT, & ORRTIIE OhEILIs = febd, EARE M & =X EREE # DI

MERYBEES LB LTAY 2. — AREDHSH L L,

2 smE

2.1.1 REAH
HRBHEAL 24T, 8EORBICH Licki o, FEEERCRT,

No. 1~No. 4 OERELIER A

B BERAREEKREEA

EE:40cm, £X:220cm, & : 24
SEHREE ¢ 1.3~2.0 mm, -_\lziﬁ 1.7mm
LB W 1 0.59~0.60 glem®, T3 0.60 glem?
B ¢ KK 10% TR\ T, O 1.8~2.2%[h, 35 2.0%[h
No. 5~No. 8 DERCELIFEAR B
EH : BER ARG EKEER
BEX:450m, £X:220c0m, &8 : 24
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EHGIE : 1.6~2.2mm, Fi51.8mm,

C
4 | B LSBT 1 0.57~0.62 glem?®, T
I ANE B #R 0.60 3
i_ | -i- Edge gvan’n +60 glem
BEIEHE : 7KK 10% KR\ T, L
| # 2.1%/h

HRABERKIIEX 2.4cm O HE BB X OHE

C
A | B
»p@‘mg v BHESLRBIICMML, Zohnb
' |

Flat grain bt FEE B, #RE M 3o X OFSOME B # %%

: o, Zhoblig 12em, &I 45cem ik
PHERDO L D & & DB LU CXEEEBEGS D b s Sy SN

DR 1 &, HAROSEHOMERhg oo A G0m TR EROT

05 HOFEERDI, |WEHKIL 3 KOFS, Bb 45em 3 5) D—EHORBRMERD,
Measuring is done only at the center part .

during drying process. When it is absolutely PR gtk B LTRSS 2.20m 1 LKARIC

dried : (1) By edge grain board at 5 points of Bebh U CERRIC AL U e,

‘center part, (2) by flat grain board at 3

points of center part and averaged those points. 2.1.2 SEERBEREI IOHSR, HENE
Fig. 19 E I OIHERAERS EEREEE, WESHRELIHETE L iFR—
Measuring method of thickness shrinkage. LORHEEL, IHEROREH B b ARIIE

DHECE LI, 122, WEM OREREL 1 T CEA+a7c i, REKRECH 3 ERTHIE Lz

(Fig. 19 ), %70, PHEROLBIIVS L HAEEORV VI W RFREL S & & L,

2.1.3 REBOLMH '

IR O LI O &M% 40°, 60°, 70°C, BEiESRH#io &f:4% 60°, 70°, 80°C ITEXE L,
RETEIRO 3°, 5°C, BERii% 25°C &ic LB Ala L& I vRRE B0, %
fo, BEEFOHE, BREZEOOTMUTLORRO L > L, LA Table 9 kb & Li,

2.1.4 RBROEDS
SO RBICE LTI, 1B AT iV RBH T b, 2m LI LHERS & hvg ) M 0 R

Table 9. R BRI © 8 1 & &
Drying conditions in the 2nd test.

AR 2 — I T t diti Moisture content at the point
k=1 emperature conditions of temperature elevation
Schequle | 77 M Initial K  Final £t | R
number . At the point [At the end point
5 B D Zl'?‘ ;EWET RD TE Dzl?k igwé,r of elevation of elevation
1—1 60 °C 5 °C 80 °C 25 °C 35 % 18 %
1—2 60 5 60 25 — _
21 60 5 60 25 — —
2—2 60 5 80 25 55 12
3 60 3 60 25 - -
4 40 S 60 25 45 23
5 70 5 80 25 35 20
6 60 5 80 25 38 15
7 40 B 80 25 54 14
8 2 3 2 3 KREHE  Air dried




TFREMOATEERA 7 2 2 — iz T GER - hE)

— 121 —

Bicd, WELELYSTBE L CHBRF T 5 - L E#ch 2, 2T, ORRTILEREES
60°C —E & L., HIBKEEES 5°C THA®, RYPCHRWT 25°CLTHRyr . —AREEL LT, ©
DOHRMER 1MLz 2~3 ODRUENTHEETH IS L, ¥, BRTIERALEST LCHEAL,
AFAKTIX No. 1~No. 4 ¥ TOAY . — AR, BEATIZ No. 5 25 No. 8 ¥ CORERA s =

note,

No, 1 &8X0' No. 2 DOREFRD X 5 CEERHO &G b2 CHEET 284812,

Hir B, 1KMORERFT2H5LTHD
BORBEDOIFUHTERYEDS LKL
f2, LIt T, = DR Fig. 19 D X5
K Hh U 2 ERTRIEERT #58%E L TR\
2o _

HIERB L OMRER M, REM B2 i3l
MIEEMZ 1AL LTS OMHRER
DERKEBIC LI A0 TRBEYEL X ¢
to, RBHAROKIZE= 22 THREY KD
b DEBEHNTE, HIRRBFIIEKER,
PR (1 ROA) &% 5~10 BHZ Lic
WEL, BERTIX6~8%5%BELL, ¥
BRIEDCAER I 2N L, chee
& LEKRHES LU OHER (3%
IU5 R BHE L,

2.2 BMEREEE
R R Uk, M OEKEL &

s\,

Moisture content,

Temperature.

() REL

R

()

RO EE %
110
100
90
\
\ DT,
80 N —
70 \ e i
SO N——————— 1
50 N | | W.T.
[
40 \\'\ l_‘_—I
NIe, ‘*
30 \. . W.T.
N\,
20 ‘s-\ % I
10 R e X
% 20 20 60 80 6 120
BB R W Dryfng_ time
Fig. 20 HEIERHIOBBESGY 2 Bk

SEIHE ,uﬁ;maﬁ.xk/;—»
No. 2-1, 2-2

2 kinds of drying schedules with different
latter coarse of dry and wet bulb tempera-
ture for drying time.

Heavy line is schedule No, 2-1.
Dotted line is schedule No. 2-2.

100
2 gl -
2. \ D.T.
S Ji 80P\ -
“ g \
R ,_,__f
oy a
3 'E A
i 60— \ I_l W.T.
S \
P 50 \—\‘ f l——’_,

a l\A\ ._\n\ |
g 40 S i ——
3 ik s ‘\\ \ |
= 0 X,
g & TN ~. !
O{i—?— 20 o= | x,
é - T \\MG B4-E-IR
] e N B e By e | x 2
. I M C IB7-10-1R I —__.'AE:
0 20 40 60 100 120 140 160 180
B2 AR By R (/1) Dry{‘ng time

Fig. 21 A% 2. —n No. 7 DREZIB
REREOMAE B IR, EREOMIEERERT,
Result of test applied No. 7 drying schedule.

Heavy line is heartwood edge grain board.

Dotted line is sapwood edge grain board.
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Edge glain Heart wood.

Schedule No.2-! Schedule No.2-2
2 M EA 60T 5% 20 % B 60C 5°C
8 R BA 60T 25TC l8 Jk BA 80°C 25T
glb 16y
£ 14 14 X
12 12F%
% s
S B 10
[ ‘~. \)’;
st \ 8B 4-1 8| & 8B4-2
= \,
e °
¢ 4.\315 '\.{hfckness 4 \\‘15. \Thl'ckness
| \.\.\.\ .\ o \.\-\
Widtf™.,. . B .
0 ! * |\"\.. 2 ! 0 Mllld“L\l'l’ﬁ’\l L
0 20 40 60 80 100 0 20 40 60 80 100
2 ok E @) 2 K B0
Moisture content Moisture content
Fig. 22 DM, #EH W o IiEREiE
Relation between shrinkage percent and moisture content in the
case of edge grain board with heartwood.
.B4D- 2R . B4C- 3LI - B4C-4LT
Schedule No.7  xB4g- (R schedule No.6  x g4c 301 Schedule No.5 ypgac-4un
20
18 -
I HR 407, 5¢ 18R 60%, 5% 10 HA 70t, 5T
o wlb A 80, 257 K H#A 80t, 25t T . % #A 80¢, 25C
oy
g [\
_‘E sﬁld \ \“ x
s {;I?— T - — X L
(2] 10 ¥ | ThicKnes: N \ + Thickness
% 3
“8 \}}\ x\\
6 &\ IK\\ |
& \‘ —[ hY
4 e Width l\ N Wilth'<Q J
2 — - Py D
o \?; . l | 1 . N
0 20 20 5] 80 100 O 20 40 60 80 0 20 40 60 80
2 Kk 2 ok F o & ok F o

Moisture content

Fig. 28 HIR&MF L INMEROE LHMICHE

Relation of shrinkage percent on thickness and width to moisture

content under applying drying schedule No, 5, 6, 7.
VIHEREBLED 5B, Fsbinh D% Fig. 20~23 RT, D5 bH Fig. 22 OIHERZEO LEIIL
BB IC BT AE X DYER N 2 ETCRIC X 5 2T\ 548, Table 10 OFHEROWTHRD L, ¥R
BEEDEND No. 2—1 OFREDFBVIONMEL LD TED, Fio, FA—FRHETEELILEKR 50%
FHEDWHER T %5 L, No. 2—1 ASKEEDTWHEDZ 200 b, PHEREORE (1K) »° No.
2—1 BEVWISEIELRZLTWEALBAL SO LEX DRD, 20X 5 B2 DIUHER ORXHE
DHIBRZIIINT, T OPMREBEDZCOVTEHS L, HERHCREY A L No. 2—2 OFht
FERH OE S KRB PIHER O REIG 0K LIRDT 5 2 L SBH b b,

¥, Fig 28 ©OWTA5 L, EEIICHRE CHE LAY OB EEEKFIC B0 5 HER DR
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Table 10. 3] B I o # &
Moisture content shrinkage and drying time in the 2nd test.
EAR | pm "
s.—| 8 = Moisture e =\ B IR R
i\/’f /ﬁ%’ RERMES 7 [ cogltirtltr Shrinkage | Drying time
Test piece Wood assortment = = 0% .
Schedule *ﬂ- mﬁ‘% T 'IIE Thic- £ lo%i“C“
number No. Initial| Final {Width kness In kiln[From 60
) %t010%
% % % % h h
_ T W, H. B ! ’
7B1—2 Honrtwond, Eite grain 96.0i 8.5 6.18 16.35 95.0  75.0
1—1 7B2—2 ﬁ/f n 102.5) 9.0l 5.41] 15.07] # 78.0-
. i[> , ] :
4A3—2 Hoartwond, Fiat grain 106.2 6.0 9.64 7.36 # 67.0
. ’D ﬁ; t[E E ! .
7B1—1 Honrtwoed, Bdge grain 96.0 11.2I 5.27 13.73 118.0]  110.0
1—2 7B2—1 JH/, 102.5| 11.5' 4.64| 14.18] » 112.0-
_ & : .
4A3—1 Honrtweod, Flat grain 106.0] 8.1] 9.23 6.66 # 82.0
. ’I:‘ 1‘7]-, ﬁE H .
- 8B4—1 Heartwo*%d’ E?ﬁge grain 96.9| 8.6 5.14] 13.09 115.5  90.0
- 1[:‘\ ) E . .
3A3—1 Henrtwood, Flat grain 105.0, 8.0 10.32 6.89| # 74.0
_ L M, FE ]
s 8B4—2 Heartwojgi, E‘fife grain 96.9 3.7 4.14| 14.07| 115.5]  55.0
. i , B )
3A3—2 Hourtweod, Flat grain 105.0] 4.5 11.35| 7.16| » 52.0
= T M, A .
7B5—1 Honrtwood, Edge grain 97.0, 7.5! 5.64] 12.09| 121.0]  80.0
3 7B5—2 M’/ 99.3| 7.5/ 5.18| 13.04 ~# 80.0
_ o ) ,
4A1—1 Hoartwood, Flat grain 104.0| 7.8/ 11.05 6.31] »# 71.0
_— 'I:a‘ H’ EIE E .
8B2—1 Heartwood, Edge grain 101.8 10.8] 3.91] 12.43| 144.0] 129.0
4 8B2—2 JM// 101.8 10.8 4.05 12.54 ~ 129.0-
_ D , .
4A2—1 Hourtwood, Flat grain 94.5 7.0 9.47 6.24 7~ 94.0
. i M, #E H |
B4C—4L I Hoartwood, Edge grain 67.5 8.6 4.35 17.54 76.0 6.0
s s I P 67.5| 8.6] 5.00 17.97| # 66.0-
> B |
B7—8—IR T Sﬂapwoo%’ Ed’gE ngI 87.2 8.9 5.25 17.45 » 42.0
s I P 87.2) 3.9 6.15 17.15 » 42.0-
T |
B4C—3L I H‘ganwfé E'gjée graE!n 78.5 5.0 4.85! 15.98 92.0  60.0
s I ” 80.5| 6.1 4.40 15.80 + 62.0-
p B4C—2L I P 77.8  7.6] 4.40 16.58 4 75.0
s I ) v 76.9| 7.0l 4.40 15.41] » 73.0
B7—8—2L T ls%pwojg’ Ed’fgli graEn 116.0, 4.5 5.25 16.12 + 47.0
s It » 116.0, 4.5 4.75 16.28 » 47.0
B4—D—2R Honrtwond, Edge grain 96.6/ 5.1 3.85 14.33| 164.0| 108.0
7 B4—E—IR 2 M/, e g 88.6 5.3 3.0 13.80 ~ 110.0:
0— , KE ,
B7—10—I1R Sapwoed, Edie grain 129.5. 3.5 4.10 14.36 # 76.0
- I |
B4C—5L T H‘c;mwjfé, Egige grfin 8.2 12,7 6.5 1240600y —
8 s I ﬁ// JEE 73.2) 12.7) 6.9012.10 —
o e Ul s B
(Air dried) B7—8—2R I Sapwod, Edas grain 118.8‘ 13.01 4.35 9.82 » —
s I 4y 118.81 13.0' 4.80! 10.00! ~# —
(% : £%;  Shrinkage : at oven dry.
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et 4EB B2 Edge grain  Board thickness
° “ iy e Board width

= JLrr R E J%z " Flat grain  Board thickness
® . ”

" Board width
20,
18
o [IS)
Ean
£ g 7~ .
£ gglz - \L
0 /.—-—\
7 10 | l)\‘
.
Y I -~ .l
4 I/ I ~ —
2
Schedule number - [ 4 3 ]2-2]2-1 I-1]1-2 S |16 |7
g 2R c[40]60 60|60 60 |60 70 {60 [40[.20
TIERE [ S [3]5 |5 515 s[5]1513
= |60 |60 60 80 [ 60 80 [ 8080
iy ¥ %3 2525 [25]25 25 [25 25]25125

Fig. 24 EpRsft X RO I, 25

Comparision of shrinkage percent for various
wood assortments under applying various drying
schedules. (Heart wood at oven dry.)

1355

ABBDOND, 20X 5 CEEREEN S
WHED s & B Dix—FOMIaEHIC X 5 2R
IE (BCEBIRAR) L ADBRETHS 5D,
W DFIHIEIRE, LELREOIHER, FiE
B4 Table 10 KRT, XD IBRY
2. —A%E No. 1~No. 4 & No. 5~
No. 8 TIREAMNERDTERY, HEOR
KOH DG DIHERDIB LS Th b, %
te, AF T . —LEE No. 1~No. 4 D%
%, No. 1 O#i% No. 3~No. 4  H#LL,
RRUHERIARE VL I B2 B, £ET,
Zhb3HobDEHN A LT, [HECOW
TRET % & Fig. 24 2705, RiCRLID
FHE B A O QUTHESRIZ AR 5 A O
Thbh, O - K HH O SYHERE AR
3 BOFHETH B, L - HEHMEAED

23TNB LIBRECIT S 7odE & DIHERRD L, BIIHEEI R T 2EALER L A 4 2 . — 4 No.
33 X0 No. 8 OLM « EHMESAVEDEEMIE LTABLENDD, ROELOFRHDA, KM
EEL 80°C K EFLEd0d (No. 1—1) (No. 2—2) &, 60°C Tx Yabfzdd (No. 1—2) (No. 2
1) B TR SR OEEATED b, B R ORI A LT B, ¥, PR
EE#% 40°C X L ® (No. 4) & 60°C. & Lich®d (No. 2—1) & Tk, RRILABEOENLD
bhTwd, Lil, WHOREZES 3°C KLdd (No. 3) & 5°CikLcdhd (No. 2—1) & Tk,

® errAEB Heart wood

: Edge grain
sof s WHEE Sap wood Ecée %mm
120F * IE*r4RE  Heart wood  Flat grain
]
E ¥ oot
x
'?F'sﬁ 9ot .
~% | ,
5 % 80 ) / /.
7o ) e
60[ \
sof ' A
40 “
|
1 L | l 1 L
Schedule number 43 2-7 21 ) S &
e BE_C 40 60 60 60 60 60 70 60 40
BEEC S5 3 S S 5 5 5 5 5
£ B C 60 60 80 60 80 60 80 80 80
M EEEC 25 25 25 25 25 25 25 25 25

(BKE 60 %75 10 %% T)

Comparision of drying time from 60% to 10%
moisture content under various drying schedules.

BRSBTS bhvis, ¥, EEERHO
BEY 80°C & L, #HEREE% 60°, 70°,
80°C &)z L#= No. 5, 6, 7 OZRHHET
X, FHHERE DE b DI EIHERSK & s
DTHEh, HERORREEMN (No. 8) b
P IVEEZRL T 5,

b DREREERED OFigoics 7
HF - REFCOW T OREFIREBR & HEL
THh5D L, RARFIRCHT 5 NFEH OULHESE
HinEa, Ek IORIUECEET SR
E QBRSNS D B DoTn 54, Z0RE
R DOEBR TN - WA 2P ERY
B0 DR L, KERTIIOM - HEH
MrEhic Licz L 0EE L, HAROHE
TBELEOREN T INTWIRL AR
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IsrdnrELLND, .

IR OB Fig. 25 ThY, BIERHOBEOEVWHEIIVD LS LWRHOEREIRED bh
B,

2.3 ¥ =

IEFOBRRIICE W TIHEROKRN LIV OHRIC SV OB S5 & L S LD T, REFRA T,
T2 = NERETEFERL LT, 77REMOREM S IOEEM 2 AV 4 e THREY RS 2oL,
Z OIER LR X OIHER LR D, RIBERMELIHERICOWVTROBIREMY, A7 2. — VREDR
B,

(1) EIERWOBEER 60°C & 80°C L THLMCYHERICENE CRIEND L,

(2) FEOOREZIIRE 60°C 04, 3°C & 5°C Tikd ¥ h BIEREIHERIT S bbhuis:
(A% '

(3) EIE@mHOEEZES 5°C L, BE% 40°C, 60°C, 70°C x LI2H&, TN bOMIEA LN
ENRBD LI, ENRER EIHER DL,

(4) BARINCIREE A3\ B AL B S /KRR T OIHES Y U, EIERINCIRE B3 USES KSR
TIHED KT B,

(5) HEIEREY EFAT 3R, SCEERHoRESEVES, BEHMOEH VB LS L,

(6) EBEKROBREREYSKR 30% HETklind &, FbLrIHEROHMANBD b b,

(7) WIBHFODHEL set GREBHIL) I 27d, Ay v. —ADECIDHE HPIHETE ..
FEE M DE 2R O IHER VP EEOHBERIZTTRTVWL I TH S,

3. HER I, 7TERREMOERRTZa—L (D D

TTERRBRI, KRR X Y 7 HEERM A & 2 . — L 40°C BEORE TEIAL, ¥eREED 60°C.
BIERIC L ¥ 5 L 5 IfEIR A 7 2 = — ADWHER O INEIAPIEC ORAERE S HA T IO TR D
W3 ZEHBA L, UL, ZOBAEIESIIIEROEMEL D 1.5~ 25 phofeied, ©F
B DRS LW IHEAN TR Dk, % & CEEOHIORE DL 2 1o, BEEO I 2PL
B UT, KK 60% 55 10% % TOEMEEMY 100 R L 130 FREECEIRELEbHS X572
BEORAY S . —ARIED, BaDREARLBRROLARM 2—IF L CEREL, A7 Y. —AOERPITL
HER, HEODOEND LBXRTHRIS,

3.1 EEAE
3.1.1 RERH

ARV ARARIKERTOL DT, /MER, EEM, —iH, KPRHE 4 RKOFRALEY, h
L b 2 1 HORRM % 15 BEOk, RBMOFEIIRES 60em, I 11om, BEX 2.1em 2L, #
EHE L EF Ui,

RO 5 BOM - HEHH OEIEEE (10% DL &) ik 0.11~0.124%/h (RBMESZF) T, —#
T LM LB LB TH 52, oMEFEEL W EVLDRBLTW5 004, LHHEE R
HIERTE 11% ThBORX L, ot 4~6% isoT\ o, RBME S LOFA L OBR,
ISR, #iARE, FiRiE HEZ Table 11 KRT,
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3.1.2 ERBREEER IUVAENE

EEEEAE L AROS ORFEAL, Bl 1mls 25 X MBS E A L TRRCER L,

IHER, FEVORETHESABRRI, RRILCECIEHAR L D B2y, PHERIILERHOETL
L, WERE TR AR E Lon 337 SRUEL, Mudrhdt 1 8T L Lic, HRIEONHERA
FEIIRRIOHFECEL, B OWUEDIRBRICE L, VROV TIRR T Tk S in oo g
L RBH O K AR Lok B AR TRTAR (Fig. 3 2) AL,

HERE JORR h EORTC H 0T, RELROE, HENEEMIG Y5 BRI%EE bR
DT, SEEHRED ORVWIEHREZRAL, RBRHERTR 2% 2on BORBRR 2RO L5 LTE
B UIESR, BRY OfE: AEMHOZTh LB LTEEL LI,

(1) EMrLRERE (SKR 15~17 %) T 10 AHERKELE,

(2) BKREKI5% »b 7% ¥TH1AM 45°C THiL
(3) &KET%MHS 0% £TH2 HRE 100°C

c
gA 3.1.3 RBOEDN
o, 60
=188 RERPNE 15 o0 2 flichit, 2D A7 .
W&
L %40 — L CHERE U, FEIRiEBEH o BKEIRRILLMHE
g B DB KEEBICHED TRy & 2 — AR ELER
B Fo BhAr . —A 2% Fig 26 Wi,
4 - — ERFEEFORBRMER, WE, WE E\X1A
0% 20 G 0 B 100 % . y .
Mofsgturﬂ; cio rent IEUEREL, ZOMEEETE, 2vF 1 va
ncen
’ =V ISBER DD & FITRE L, BT
Fig. 26 L2712 WOHEAr . — 1 N < 1nos
SRR LB, BEEDBER BRI KBS OMIEE M2 104 ishe 2 1, &
KB Fl, F2 O&KREEIC L 5, BT, ARHO2vF 4 v =vs DT
Relation between moisture content and 60°C, ° X #%
temperature in two schedules by heart- 0°C,W.T. 55°C) #IsZicle, LS AMZA
wood board. CHIE VW ZBIE L, £ OBPRTORE S X0t
- 100,
?‘_, m 80—\
2 T\ BT
'55:. ’3:60 \ | . 1:-_
_?E:T i40 - W,
fd
£ ——
] . ~—MCl
% 0 40 60 80 100 120 M0 160 180

£ SR B% R (An Dryfng_ time

Fig. 27 HEHEEER, F1 RBMoOx4r 2. - No. 1 KX 5FBE
Drying process of schedule No. 1.



Table 11. ® OB M o ¥ O H & W OBR O R
Moisture content, shrinkage and warping on test specimens with various quality and assor
T . & T T NC L
2B BHiNFEEISE iR IR HLE Moisture content . Shrinkage (at oven dry)
£ = JRA DT BB # Ll Average | Specif o | 1% |7 770 s B £ & Thickness W& Width
5 \ pecific Hi 2 |7 274 %58 % 3 T W s ML
Quality and ;ﬁa}l’e width of) gravity ﬁBevforej Aftﬁzr = 7 5 da;ﬂ; A B # %{tilfidg g:a‘ztio z(ﬁ A ¥ }t{tﬂ? drﬁy Ijigtio ﬁ
Test piece| condition of Wood assortment & annual |in oven drying drying After con-| " pen leln dry | after air | increased Kiln dry | otier air | increased
number logs ring dry ditioning drying [0 8T gried shrinkage from green) ™ 4404 shrnikage
(degree)] (mm) | (glem®| (%) %) %) (679 %) %) %) | %) %) (%)
A 1 B # | L #, B C 22 2.2 | o.67 99.3 3.5 6.0 7.4 11.38 10.67 6.7 7.06 6.59 7.1
A 2 Clear sample |Sapwood, Bastard grain 22 1.4 0.67 106.8 4.0 6.6 7.6 12.35 9.55 29.3 7.06 6.53 8.1
B 1 OB, HE E] 0 1.8 0.68 91.5 3.8 6.2 7.4 13.90 11.43 21.6 5.44 5.28 3.0
B 2 Z Mixture material, 3 1.6 0.69 101.2 6.6 8.4 9.0 14.80 12.27 20.6 5.17 5.06 2.2
Edge egrain
cC 1 - N o #, B ke 30 1.9 0.65 114.5 4.2 6.2 7.4 12.46 10.78 15.6 7.40 6.68 10.8
cC 2 Slender bolts |Sapwood, Bastard grain| 30 2.8 0.67 119.8 4.3 6.9 7.7 12.62 11.20 12.7 9.35 9.08 3.0
b 1 s i M ke H 7 6.4 | 0.63 114.8 4.3 6.7 7.9 13.15 10.24 28.4 3.85 4.03 | —4.5
D 2 Sapwood, Edge grain 20 5.1 0.61 130.0 3.6 6.5 7.5 11.48 9.38 22.4 4.65 4.40 5.7
E 1 K s B M O M, B hE 28 0.9 0.61 119.3 4.0 6.4 7.7 11.09 9.03 11.8 7.60 6.60 15.2
E 2 Keeping in pool |Sapwood, Bastard grain| 34 0.9 0.61 134.0 4.4 7.0 8.1 10.80 9.24 17.0° 8.10 6.75 20.0
4 Heartwood, Edge g{am 12 2.2 0.67 88.2 12.2 13.5 13.4 13.75 10.46 31.5 4.70 4.98 —5.6
B ORE
F 2 7 Bastard grain] 29 2.7 0.68 95.5 11.5 13.0 12.5 13.94 8.89 56.8 6.60 5.88 12.3
G 1 4 oL ¥, | B 80 2.4 0.68 96.8 4.5 6.7 7.6 5.88 5.28 11.4 11.55 11.15 3.6
G 2 Heartwood, Flat grain 80 1.4 0.66 111.3 4.8 7.4 8.0 6.02 5.77 4.3 11.40 10.35 10.2
H 1 4 I #, ) H 80 0.8 0.61 124.3 3.4 6.0 7.1 5.33 4.57 16.6 9.80 8.43 16.3
H 2 Sapwood, Flat grain 85 1.0 0.61 126.5 5.5 6.8 7.9 5.01 4.19 20.0 12.00 9.53 25.9
I 1 P I #, i H 0 1.1 0.61 114.0 4.5 6.6 7.5 13.60 10.42 30.5 4.80 4.63 3.7
I 2 Sapwood, Edge grain 9 1.2 0.63 123.0 4.6 7.0 7.9 13.13 10.33 27.1 5.60 5.28 6.1
J 1 ~ R # S > 3 H 80 3.0 0.62 79.2 3.1 5.9 7.1 4.78 4.32 10.7 11.35 10.20 11.3
J 2 Less clear Heartwood, Flat grain 83 1.7 0.61 88.4 3.8 6.8 8.0 4.66 4.66 0 9.75 9.43 3.4
K 1 P L #, 8 ke 60 2.8 0.59 109.8 3.1 6.3 7.5 8.08 5.22 54.8 10.45 8.55 22.2
K 2 Sapwood, Bastard grain| 60 2.5 0.60 125.7 3.2 6.5 7.5 7.12 5.29 34.6 10.75 8.53 26.0
L 1 P L M, Bk 32 1.3 | 0.64 116.3 3.2 6.2 7.5 10.00 8.04 24.4 7.70 6.98 10.3
L 2 7 Sapwood, Bastard grain| 40 1.0 0.65 119.0 3.7 7.1 8.0 8.70 7.80 11.5 9.80 7.80 25.6
M 1 4 PN P A | 80 1.3 | 0.53 135.8 2.9 6.4 7.8 5.02 4.54 10.6 9.60 7.55 27.2
M 2 4 Sapwood, Flat grain 90 0.9 0.67 115.0 3.9 6.9 8.0 5.66 5.31 6.6 11.80 9.48 24.5

|

Al--MI : Dried in schedule No. 1.

A2---M2 : Dried in schedulrerNo. 2.

1



Table 11. & B M o # ® & ® B &K &

re content, shrinkage and warping on test specimens with various quality and assortment.

E7 IEEEEE AL TE v

ontent ... . Shrinkage (atovendry) . ___ . _ __|_ Warping
. S J£ X Thickness - ¥g  Width " B H (£%F)Cup (at oven dry) EB b [Qath
D |5 R @M X IEE M| X It ¥ # |t % | Bow | Twist

v ! . vt E
’te: ffn_ 5 days I}{\ilfzd? Kiln dry | Ratio of 1}5132‘1“ Kiln dry | Ratio of | I/{\il?d?y Kiln dry | Ratio of | (5H HEE) z
ditioni after | reZ | after air | increased [~ rgn after air | increased |o "o o0 after air | increased | (5days after Remarks

100N 4rying rom greeny - gried shrinkage g dried shrnikage g dried | shrinkage drying)

) (9] (9] %) %) | @ (%) ‘ %) (mm) : (mm) I (& (mm) | (mm)

6.0 7.4 11.38 10.67 6.7 7.06 6.59 7.1 i 13.0 3.5

6.6 7.6 12.35 9.55 29.3 7.06 6.53 8.1 I 17.0 4.0

6.2 7.4 13.90 11.43 21.6 5.44 5.28 3.0 I 10.5 1.5

8.4 9.0 14.80 12.27 20.6 5.17 5.06 2.2 5.7 5.7

|

6.2 7.4 12.46 10.78 15.6 7.40 6.68 10.8 | 15.0 0

6.9 7.7 12.62 11.20 12.7 9.35 9.08 3.0 ! 5.5 5.5

6.7 7.9 13.15 10.24 28.4 3.85 4.03 | —4.5 . | 13.5 9.0 | KB OEHKILIDYIBR,

6.5 7.5 11.48 9.38 | 22.4 4.65 4.40 5.7 : i 8.8 6.8 |Omitted because of ununiformity of grain.

6.4 7.7 11.09 9.03 11.8 7.60 6.60 15.2 3.5 1.0

7.0 8.1 10.80 9.24 17.0° 8.10 6.75 20.0 2.5 2.5

13.5 13.4 13.75 10.46 31.5 4.70 4.98 —5.6 19.0 4.5 |KEOERPA,

13.0 12.5 13.94 8.89 56.8 6.60 5.88 12.3 i 10.0 5.5 |Rough difference of grain.

6.7 7.6 5.88 5.28 11.4 11.55 11.15 3.6 1.53 1.70 —10.0 19.5 15.5

7.4 8.0 6.02 5.77 4.3 11.40 10.35 10.2 1.47 0.57 158.0 8.5 8.5

6.0 7.1 5.33 4.57 16.6 9.80 8.43 16.3 0.21 0.41 —48.8 7.0 1.0

6.8 7.9 5.01 4.19 20.0 12.00 9.53 25.9 1.66 0.35 374.2 19.0 19.0

6.6 7.5 13.60 10.42 30.5 4.80 4.63 3.7 i 7.0 3.5

7.0 7.9 13.13 10.33 27.1 5.60 5.28 6.1 1.8 1.8

5.9 7.1 4.78 4.32 10.7 11.35 10.20 11.3 1.83 . 1.75 4.6 | 21.5 | 18.5 |FmiBDOENKILIcDHIER,

6.8 8.0 4.66 4.66 0 9.75 9.43 3.4 0.89 0.70 27.1 21.0 13.0 {Omitted because of large difference of growth rings

6.3 7.5 8.08 5.22 54.8 10.45 8.55 22.2 15.5 (0] ABOEMNSE VRIS,

6.5 7.5 7.12 5.29 34.6 10.75 8.53 26.0 7.0 2.8 |Ununiformity of grain.

6.2 7.5 10.00 8.04 24.4 7.70 6.98 10.3 12.0 9.5

7.1 8.0 8.70 7.80 11.5 9.80 7.80 25.6 19.5 8.3

6.4 7.8 5.02 4.54 10.6 9.60 7.55 27.2 0.20 0.58 | —190.0 | 21.0 | 11.5 |HEOENS L, FREHTHANELD,

6.9 8.0 5.66 5.31 6.6 11.80 9.48 24.5 2.00 0.46 334.8 32.2 5.2 |Ununiformity all character.
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Yot Fig 28 ThB, Fih, BEHOLED
EKE, FWELCOERRT S L Table 11
b, TIRBBMES AL Bl C1
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Fig. 28 Ei#fKBEX, A7 2 . — No.2

X5 F2RBRoRE
Drying process in schedule No. 2.

AR RESRE OBETHY, 0EHLERERM, 90 ENEREMNTHS,

IfER, B D OIS LB L3, RBMER TR ORBH 2 RREE Licd D D2EIUER
BIVERVBARLIEODT, HBLIZZOMEEAY . —ARRM L OEORHETEHS, EX DI
EDOWTIR B 2 BHIREOFR 1 K L, EEMIRBOFRIET 1om BECWE LT KD

qugﬁEvG\/'_j‘: ]./7‘\:0
Table 12. A% Y. — AR XBEROBL ORI
Comparison of shrinkage, cupping and warping on test board
based on drying schedules.
Al D | R % 2 L
gy 31 H® L k£ @ Shrinkage TEK b Warping
Schedule . . E X g K b |HRCh| %
No. subject of comparison Thickness| Width | P | Bow | Twist | Total
J2 gkbtfﬂ%ﬁﬁ, B b, D
INEVH D
Compering with 2nd test less 6 8(1 2 4 8 12
cupping, warping and shrinkage.
2H LB r DRIV E VD
D
1 Compering with 2nd test less
cupping and shrinkage in the 4 8 3
points of ratio between the stan-
dard test and schedule test.
T;;Jtal 10 16 5 4 8 12
Jlkglrtjg“cllmﬁ$, BR Y, ED
INZSUWH D
Compering with 1st test less 5 2D L 7 3 10
cupping, warping and shrinkage.
VI L TER r ORIV E WD
D
2 Compering with 1st test less
cupping and shrinkage in the 7 3 0
points of ratio between the stan-
dard test and schedule test.
&t
Total 12 5 1 7 3 10

C ) GAREOTER X B L igoTi
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Table 11 OFERNLGL2EORY Lo —ARDWTHIRT 2 L2 D ED2ENBD, FEDEELN:

DT, SRR T M OBHED LKL L 7e®, R—ERFClRO%: 2 BORBM Thie D
HHEEENETBIDT, COBERICE U LIERNWZ BB THA H, T TRRRR LD
TIRAMER—THEL AL HHNE D% 2T OBE L, RRE, MOEWRE, &5\ idFRET
P LR X D, 2R R L CTAH T ) OHEORD bR D S DNRAL T, Zhb bkt
(REM D.J.%) 3, BROLY FLHLTWLbicd, —GEEMCERLOFYRL, Fofic
DOV TIHER, FEVEAELTHBD L Table 12 X705,

Z DR DARIUE, EIHROIHERITAM 2 B EHNL PR No. 2 OFNE XD, IFTIE No.
1DFNNEB 0 E DT D, THIRARRY LEOTHIC L AAEDHNSEPRERL T35 1L,
No. 2 OMIIE DIt (BBAEORE V) BEFEA LERLEbhs, Lrl, EX, IE
DIEE A BE L CHNE, No.2 OFIUHEROKE/0h DORENE W AT, BR Y B>
WTh No. 1 ©FAA7e, ZOFEEE No. 2 ORBFMICHBAR D IGE WM BERFHTIZ VDT w1
ETHESBRTH D2, BRBRCE O THRRM TR CHBM 2IRYD, chiohkBrkzioTk
b, ZOEROVWTH No. 1 DRY 2. —ADHRERFTHBELL—EI DEREL TS v, RE
EE AT BB Y £ D b D DOREFRESTRE i, HROBFL I NESL $E % 5, T
DIBRER DL No. 1 DAF 22— ANEL, RUAUL No. 1 DAY 2 — A#EL 75D BRI
T, BVORELLAIUIHER D X ) bR UhoFAMEALEOHIE D MET T 51, Eulko
BAHEDOX IV OEMEED, 4L 1L T No. 1 DAY . —ANSLRIFTHOL-LHM LTI LY
DRAEDB S, EOM, HOREARE, MERERL X 5IHERE OEITRD bhiohoreht, KRR
BRI X BB EINITIRIE LDT,

3.3 #& =®

TF R OEMBERAR 7 ¥ 2 — AV ERRET D120, BKE 60% 75 10% % T OEBERSMEAE
130 Byl e 100 B0 2 BT & b, REFZORBM LR U2 CTHERRE B - /noleht, EREMoE
W DIIE, IWEENHLTHTHBIREA LTV, L, CORBX1IEKTTHD, RBM O
HHNIW ) TR s RnE bhisholcic®d, IHREFRETERTRRETIVENL S L Ebhis,

4. BRIV, 7TERIEEHOEBRrZa—0L (20 2)

FTTR7 M OERBERKIA L UER TH 2 0B Licht, BB OB b oTUuldks
60% » b 10% ¥ TOEEREES 100 B SV ETS 2 L EEE,» DA TERIR T3, L
2L, HORRIMOFERTIE, 130 Rfitks KB L C 100 REOHBREPENER LD T\ 5 ©
T, COREIBILHELID, HETHEKT 100 BHATEOHEEMANTERE RO EL 4L
D, ZOFRTCELEEYHBEL TR DTHS, - ORBIRKEREL S HDDEDTHY, WEETD
FIEABEDIZIIC E DEELBBOREZ N Z 7.

4.1 SEBRAE
4.1.1 R

RRME BBRBEEHBENE 7 FEARS AL OEM L, 81 L L, RBMOWHE, WEES

Table 13 TRT,
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Table 13. B OARE L KR » s L OoHE

Characteristics and number of test pieces.

EARS ) o Heartwood 4 ¥ sapwood
RE B | #& H|BH A|BH B|B R C |HE B | #& H|& fiF
Log number| Edge Flat Bastard Bastard Bastard Edge Flat Bastard
grain grain grain A | grain B | grain C grain grain grain
1 ' @) @) @)
2 @) @)
3 O O O

JBHEA : B #  Bastard grain A : clear specimen.
JEHEB : /"EM  Bastard grain B : less clear.
JBHEC : ¥ #f  Bastard grain C : second less clear.

R A& 2 # il v ow e | ® @ om|Z R EE
Log number Species Drying rate Annual ring width ¥
oven dry
- %lh mm glem?
] puj ¥, 1B fE 0.29 1.2~5 0.56~0.65
Sapwood, Bastard grain Ave. 2.0 Ave, 0.58
L *, 1B i 0.20 1.6~4 0.55~0.56
2 Heartwood, Bastard Ave. 3.0 Ave. 0.56
grain
O B, B 0.16 0.8~1.9 0.55~0.62
3 Heartwood, Bastard Ave. 1.6 Ave. 0.57
grain

BRI : B84tk D.T. 60°C, D.T. —W.T. 25°C, 47K% 10% B,
Drying rate : Drying condition D.T. 60°C, D.T. —W.T. 25°C, Moisture content at 10 %.

1 HORBRIIFIEL 8 MOBM & 12 L, 4BI0ORBROLDIC 4R LI, ks, 4HOLEAR
DIFNE, LHREEICONTCORRREERREIT LV IHERZE LD T, & OldOMHER#
w2 HWHE L, RBRMIZE X 80~150cm, i 115cm, EX 2.2em it HFL, BX#ERD 60
em (OMAEE ML 70~90 em, LA ERE 50 om) itk EF BE8, OWHEEE IR O, 5, £
O D DI 2 em OERIFEREHN GRRMBMR) 2Bl LHIEEMIC OV TireRBRicH L
I EADIL—HORBNE b, T OOV TIRA—FEARL BRI DI hhdb HTRBOME
22 b hicDT, BORODENCOWTORELATELNZ LI,

4.1.2 EREEE L HE LIRS

RREER, WERLLIRRMLIER—0b0RHERAL, IHERORE, I\ OBIES b AHEEL
TR, FEOWEH EE TRILRT,

(1) ¥HvofEs

RERM ORI L &P i L4 T,
IR EROBERD & L, #b kA
DIEEIDEER TR E LTRT,

(2) IBRY DWEE

PR 10em TXTHREOEHRTR T,

(3) Wi Fig. 29 ZEZRBA OUINFE

FRTLER DR CR L, RBHEIT Cutting method for strain test.

Sample board for strain test
“ER AR 4t
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Fig. 30 EAX WU E H &

Method and device to measure amount of strain in strain test.
T & O IARREHER R OHER & O HEBHE S R, PHERORIEMBIZKD LB TH D,

0B ORI IT 10em IRICKHT BIWER TR T, '

B DMIERMLE S H A OFRTHRIBCH L OFRIBT 1em HRCHEL, 7 R0FHERD
Foo T2 L, BEEEER OWEAD 1 KOKTRT, ,

B bl HEC I A e BARE (GHEE &, DHIEEMEHAV T2, RBMEL LA T
DEMBEIC Fig. 29 O X 5 7TEROWERCH DT, EMRORIZWEL TKE, EREBERC
BEROHL, WEMERELlem KHEELEO L EORFELRHSCHEVEEL, EDCRETRERL7
ZALTEDOEF ORI EWEL (Fig. 30 253) KRR L Y BELEERDI,

ezlil_ai .............................. (1)

l: MRTORS L WEORS

Z Ol 75 S OBEEEF O set (REB(L) BrRdBlbic, I LA % 20°C T
5H, 50°C G1H, 100°C T1REMRLEL ¥ DLEREOIERYRD, EHICREFEETHH
K% 10 ARIRAREMEL, # 50°C T1H, X5 100°C T1 AHEE L T8 Lichb D% set &O
DEMIHEL LT hE B LT,

. Schedule Schedule
o 80 ATV 2=l 8 AT ¥ a-l
0 -=1 “No. 3 No.S
:i’} B —'—:—— --%-~No. 4 1 = 11T ----- No.6
o p— =
& Reol— ot i B —i
B | ! 1307 | ,
N 4 o b4 — I
¢z
3 a0 % 40
gc c
(] ~ T
oo -
& .0 SABSAR 20
= l i ]
= D.T —W.T.
'[Ll | T
0 - L 0 1 |_
0 20 40 &0 80 (9 20 40 %0 80
& kK fF MC o w & ok £ Mcoo

Fig. 31 g X & v . — 1 4 8
4 types of schedules.
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4.1.3 BBOLMLEDS
Z ORBRIC B> T REREEER G2 ARBCH LR—BFKE L, ‘REO&H‘#TC%’}‘ LIohiT
AEDOKBRRRE B eote, ARREZORE LIREEZEOBFRY Fig. 31 ©RT, sk, No. 7 X
SREIETOMIE B M OPFEREEBIE T 2 8 2 7eoic b DTH S,
TIERBRCEE LT R BTE & A L Tl o iny, BEFBTRIIIERS L OaKkE, B
EERRE L, ENFEORMIOMIEEH OFKFEMC LD B Tiow, HTIXEKR 107 ¥ HEL
L, F0# 4B OBIRERE 60°C, BEREE 55°C DavF 4 ¥a:=v /&8Iy, 5 BRERS
ToOREY, INHERE A RIE LIHERAIE A& 2 S50 L,

- st o L
ZhEEEI LT%QEW%$%*&D7’CQ gr;ffn
90
4.2 EERFER =
L, 80 ‘r T
3
TTT st
e o4 T 2% o0
B T0p b=t Do <
: 50 \ : — ,N_°.-.4I w1 1 +0
o AN — i | 30
x40 o~ J inNgsIwEl } ||
3 oy wr! [ 20— {60 Ar
7 30— - S~
¢ . ‘\‘\‘&% N T SNS———J904F
i <~ [uc I O s e 2
10 — "‘l o U e e a0 10|
: N TSR #1
% 20 0 50 80 100 720 e} 4 AR ﬁ E A S
# 4% 8 B (A0 Drying time A ||| Bl c | M| R A
| Heart wood Sap woocl

Fig. 32 LI R B X

OH, FEH, A4 . —s No. 3, No. 4 Fig. 33 #RBRM OEKERE
Drying process in schedule No. 3 and No. 4 A2 = No3
(Heartwood, Edge grain). Drying process in schedule No. 3

of each pieces.
130 U4+ Heart woal iz
———=1) #t Sap wood do MK
~ =]
20— ~ T SRR
ol—IN 1 EE
o ® / 7
£ 2100 . e
D% OE'-»; g 8 ¢
g’QB% " ’\, )!‘ gg j‘: \ quux;%%
= ] =~ Shrinkagof idth
Zm e Ny CRE ST
B ' o ' > T e
N P ERNEEPApaa -
60 T - N 1]
s0 I~ =5 2y P Cupping MR
<AE BA  Edge gran - 22T T
wo| FEEAT Fiat grain ! — - L™
~ B AE+  Bostord groin oz T | L47] | | 17
i i i i 0 20 3 fg 52,8%5 ) ﬂl(;O 20 140;
o T T2 TsT Te] " Drying time
- A o 0, ) N N o ) N
koA R Fig. 35 BEREE, AL X OUUEHEE
(o8 folvgy B, © >
O, |WE, A& 22— No3
Drying time required from 60 . . .
to 10% of moisture content of F.luctuatlon of the moisture contePt, warping,
test board with various grain, shrinkages of heartwood flat grain board in

applying some drying schedules. schequle No, 3.
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4.2.1 AKRRES X OHIRC X 5 AT OEE

Fig, 31 oﬁﬁ%mﬁév\%ﬁ%tﬁﬁénta X DEKEEBO 1 flx Fig. 32 WRdT, ¥, Fo-
DM DEHIEKE, HEAD EKREROWTIE Table 14 KR T, No. 6 DAY . — ATEESR
42~38% DREITHI 16 R OEENRH OO CHEERC bz ) & OB ZZE L5\, Fig. 33 ITEIEE
BRFOEMDOEKEDOR D et EN D BEOERBRM EKEOEHDED 14T, OB OVTHE
R OBENT X ZMERUE L2 ) BKEOL LORPMIELBDOLRT, K5 ZLRIINE ST 5,
Fig. 34 1X&M OBIKE 607 H 5 10% ¥ TOREBEMAR LIS DT, No. 6 OLMHEEHITHE
X Bl LEENEWX 5 Thb, Fig. 35 (X5IREE+ O O RERE  IHEFED 1 41T,
EH LB RUERBE LTHIE LA CA—0OBTEHE VERRK LRI, 1or, IHEROHIEE L
HECORB L XS VEMMOMREREC LTEY, FvOFB—REHEKEBR LRE L CRFCEMA
%\ X5 ThOl,

* . i By MA%
SE & .
T 1.2.2 BREOKSEMOEL
S o T | DM ORI OO KA
e S =
g [ N wskedie 1 Iz Fig. 36 T, SIEAECLBE
2 % 20t/— ——— . pre = X=X . = -
2 T 58 70N w@msbhis o, KHSIRCEEDS B DI
= 10 r&h‘“ S\
ol i BT L B OHEDBRE O 2 Bhbh 525, B
a0 " e
Edge cenier Edge  Fercr o i3 TBITH B, Fig 37 (LFHEKRL
A 040 B
BROFLHEKR L REHAKK L OZEDOBREE
Fig. 36 BRIV 5K A 3 * #
Moisture distribution along the board AT —=NTERRLICH DT, REMEHRE
width (schedule No. 3). TR OB L ) b AKROENKE B

bbb T3 X 5 Thhb,
4.2.3 HEIEEEPOELR Leeti:
Fig. 38, Fig. 39 iX No. 3 »=.
72—k, No. 7T RREER 7
O — L DENERIB DELNTG &
EREHFERT LIS DT, Rbta
T80 Licicd, MORBILF—%
LBz, KB DR—OMEL.
ECCFHLTHBb LI DTH.
%, No. 3235 No. 6 ¥ TORMT
T ORBEILHE VENRL, RE
£ B [BOFKF[OR Y EH DA T DR
Ave:jﬁ ;7 i‘o;’;di’ é':n)tenf & LB DR KREREES DR iANE
(ERIEEHD 35~40% D& AR

DKL, RARFEED No. 7 1%
) Relation average moisture cotent and difference .
< of moisture content in outer and inner part of board HEWICTHCKRER O5 [0k ) EA

during various drying conditions. DEA DBEHTE S KBIRC H7= X D

N
o

o

N

e .

Difference of morsture content

() Wk pkop o = B B

Fig. 37 EpIEROEF O &KRER
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Fig. 38 EgfRBEhicAk UeEL & SKRER
WEA 745 LTECHEOREDFY, Ay Y. —1 No3
Fluctuation of strain and moisture distribution in the course of drying
process in schedule No. 3.
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T .
S O L = T
- - 35 ~ ]
EI M PN = ‘xh‘] T || U
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0 - EEARRRRINN
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Air dryfng time (days) Kiln dr)""g . Alterﬁda)ls

Fig. 39 XAEIERBEFICE CeEAS L SKRRES
Fluctuation of strain and moisture distribution in the course
of drying process by air drying (schedule No. 7).

ASHHETH D, FOMOREKEMELOFPNEVECBKED L ¥ LD T B, ¥, ISHEEHE
BROWRE, NBOELZENDILL, THEOELIMIBLTIZLAL0THS Z LIYSHNTH S,

Fig. 40 35X ¢f Fig 41 QBEEEERCEICUR LR 228 LICBA 0&EH olliER L 5]
T 5T ONNER B S KK L OBIRTR LI OT, EHBCHEC Ihicd ONEERIGEYRT D
L LTHRNE, TR D REIHERRTHESHIERIATEE L 0THY, AIVIHELRT
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Fig. 40 MG OIHER L VIt L

TR DUHER, A% 2. — No. 3

Setting value and shrinkage connected with
average moisture content. schedule No, 3

© YIELTC UiciiER

Oven dry value after cutting.

® YT DINHER

Before cutting value at each average
moisture content,

EETEF RO THIEZR L DTHA:

o THHRDOWTHERFHOEIKARE.

ﬁ&%mrﬁk@Z%bén&moto
4.2.4 EBRRTHRODHER

BB TR OBM OPHER I L OB ©-
IRHEsR, HE, MFAEL S8 EER % Table:
14 REDELDTURT,

BRI L 5K, Ay 2. — No 3,
4, 5, 6 B LicBBM, MRSl
KOFEARNHEILDOTHBA, MM
LS HRERILDOT BT, UHHEEH 2B
To b DIFER % 2 il THDLEM-
55, IHEREBCE LLBHAR b 40
o7 UL B M OfR % Fig. 42 KR,
E B O SPHE L FARRE ORI L
KeieoTk Y, RBRMH TR OB,
M OUERII AL L e DTV B e,
PEROMmER (L) dEIREEOE- D
DIFEREILDT B, REMHICD

W R BRI & FESEE R O-

Yo FEENH TV B, W EiRIE:

COWTHIRTS L L DEILED

RE TR, HALODHACILD

D LIEDT B, —RRICHIEOPHE

IR BT B set. DML Y

AL BR®, bEHLTRRDSE

IR TIRL, ZZkbbbhic.

WIRDOHER S, T oWmtROEL

et

EXHHOHMEER L Kk B0

Fig. 41

30 40 70
o oa ok E

Average moisture content

10 20

YIWrRT DINHESR 2 IR A2 E Uiche
DOYHER, A5 22— No. 7
Setting value and shrinkage connected with

average moisture content in air drying.

® Oven dry value after cutting.
®@ Before cutting value.

INZIRB D LILDTV B, T DN,
O TREXHHE S btk UwE
ROBEME—IETHZLELT,
IBOIFERERZER L LB EL
DOhETIEDH D,

OFFRE B # B oo Tid A

22— No. 3 & No. 4 X" No. 5 & No. 6 D28ichiFTELD L, KKEHKEFTIHER.
DY e DB EIEH R THOER L 722 Tk, ZORFRIARY OFh LIREHCET S set:
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YU > )
B & Thickness
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S & > ekt AL B
= %12 s B 1% Width
N e o &S T
® €w gaaﬁ: st S e
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2 Its0 : —
5% [ 20
@ T20 B
w o
% / © $I0
10 SR -] ¢
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10 -0 Y
Rr=n @3 Ne [7-1172[ 3 [4 [ 516 FrissNor—1]7-2] 5 J4 [5]16]

Fig. 42 PHERL A Y 2 . — A D% (At oven dry)
Relation between shrinkage and schedules of heartwood edge grain boards.
X  Actual shrinkage in each schedules.
@ Standard value of air drying.

PFEL TS ed L Bbh, EREROEGAY 2. — AMRIBOIHER ZEY STHRChDZ L D
—RixEL bR,
4.2.4 FR-OWE

(1) B’KY (cup)

BR Y CE L TINER S 2 ZIRELT L L, 10om BICXT5KED 100 R CR®D (Table 14 &
), ¥, RBMATCTROMEEMN & HEEL THich, HROWEHDOENV L —EDERITIRD L
higholz,

(2) —fDFE

EIERTE S BMBRCHE LIcHic o, MoK flZM S 2 iiorb E2sE (KY) $LUHD
EDRDIAIROFE T HDOFE X DE (RUK) RDI-H D% Table 14 ITRT, hAbOWTHHNE
7£%5%DL LT No. 3, 4 &£ No. 5 6 LI TLEORNELHEELTHS L Table 15 DX 517D,
No. 3 & No. 4 L TIRIZELAEENENL 5 ThS, No. 5 & No. 6 ORICILIEFERICE\TEE
BBDLIR T 5,

4.3 % =

EIEREE] 100~120 RERIBED 4BOR 7 0 2 —ARDWT I b OES RIERO S5 bHEE L TH
B, BHRCH TR E D2 OEIED SRS, LHHEHH O SIHECIT LB b X 5 1l
WEROEMAS, BELFELFEL LicAr 2. —ARBED LR TS, ZHIHEE KR ShicH ORI H
B, M ORE E r EERBROISH O H b b L TIBRER ShcBAK, EMER L2 CIERs
REBEHRTVRDLEZDRB, LIADOT, KGEN L 5 iC, #OME- & IUHEROBRICH\ Tk
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Table 14. A va P4 2 -
Test results on
B W oA E & K FE I
Ray angle LB HE | Moisture contents Shrinkage
. J£ X Thickness,
#t E AFLH | B | Specific | u 1 i1 | 2 84 [ A % 8 | LB A
Species Kiln dry | Kiln dry| gravity ) Kiln dryKiln dry
from [after air| at oven | Initial Final from [|after air
green dried dry green dried
degree | degree | glem® % % % %
Schedule No. 3 (©I)] €9)
TN #, KE H
Heartwood, Edge grain 12.0 13.0 0.59 67.8 9.9 12.70 9.93
® H
2 Fl?.t grain 90.0 90.0 0.56 88.0 7.6 6.68 5.11
B A
Vi Bastard grain A 30.0 32.0 0.58 72.0 9.3 11.46 9.40
& I B ’
7 Bastard grain B 20.0 27.5 0.56 81.0 8.0 13.60 9.55
B REC
7 Bastard grain C 15.0 18.0 0.57 82.3 10.5 16.62 11.55
BE M-’ IE E
Sapwood, Edge grain 35.0 35.0 0.56 97.8 5.2 11.09 8.24
i’ H
7 Flat grain 90.0 90.0 0.65 91.0 5.2 6.22 4.53
B RE
7 Bastard grain 42.0 43.0 0.57 97.5 5.7 8.09 6.03
Schedule No. 4
":} E) - E
Heartwood, Edge grain 4.0 4.0 0.63 73.3 9.8 13.85 10.54
R
7 Flat grain 90.0 90.0 0.56 68.2 6.0 6.33 5.11
B fE A
7 Bastard grain A 30.0 32.0 0.58 74.0 7.0 11.54 9.40
B HE B
2 Bastard grain B 18.0 27.5 0.56 72.5 8.5 14.32 9.55
B RE C )
Vi Bastard grain C 14.0 18.0 0.57 77.5 8.0 15.88 11.55
1) #*, HE B
Sapwood, Edge gran 30.0 35.0 0.56 92.7 5.0 12.80 8.24
i A
7 Flat grain 90.0 90.0 0.65 85.0 5.3 6.64 4.53
B E
7 Bastard grain 41.0 43.0 0.57 100.8 5.0 9.66 6.03
Schedule No. 5
‘l:a‘ M—v *IE E
Heartwood, Edge grain 15.0 15.0 0.59 79.7 9.9 14.09 10.07
7 Flat grain 90.0 90.0 0.55 77.5 8.3 7.04 5.00
B OHE A
7 Bastard grain A 47.0 45.0 0.56 84.5 7.3 9.08 8.08
B HE B
7 Bastard grain B 43.0 47.0 0.56 75.1 7.0 11.30 7.36
B HE C
4 Bastard grain C 45.0 38.0 0.56 79.5 7.5 11.52 9.84
g #h fE
Sapwood, Edge grain 34.0 40.0 0.59 99.0 5.0 9.96 7.78
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v oBR B OB R
various drying schedules,
MR (LR ® \  Warp LR LN
(at oven dry) B b (L&) K b |RhCh Drying time
g width Cupping(at ovendry)| (5 BHKEE) 4 &k %=
B RIANEW | L& (K R | ANE M| L& Bowin lTwistin 60~10%
Ratio of |Kiln dry|Kiln dry| Ratio of Kiln dry |Kiln dry g g . Moisture
increased | from after lincreased | - gn after air| (5 days after |In kiln | oncer
shrinkagel green |air dried|shrinkage 8r dried drying) 60 to 10%
% % % | % % % mm mm h 2
€9) (©I)]
27.9 4.75 4.73 0.4 126.0 123.0
30.7 9.10 8.55 6.4 2.35 2.47 6.5 3.5 97.0
21.9 6.00 5.75 4.4 8.5 2.5 114.0
52.9 5.00 5.30 —6.0 3.0 0.5 100.0
43.9 — 4.55 — 19.0 0 118.0
34.6 6.00 5.25 14.3 38.0 1.0 66.0
37.3 10.40 9.10 14.3 2.55 0.29 2.5 2.0 69.0
34.2 6.80 5.20 30.8 7.0 3.0 70.0
31.4 4.55 5.05 —9.9 120.0 115.0
23.9 8.65 8.55 1.2 2.45 2.47 21.5 15.5 92.0
22.8 6.25 5.75 8.7 5.0 1.0 96.0
50.0 4.80 5.30 —9.4 2.5 1.5 105.0
37.5 4.30 4.55 —5.5 8.0 2.0 100.0
55.4 5.60 5.25 6.7 32.0 5.0 72.0
46.6 11.60 9.10 27.5 0.80 0.29 16.0 1.0 66.0
60.2 6.00 5.20 15.4 8.5 0.5 63.0
39.9 5.25 4.88 9.6 111.0 100.0
40.8 10.30 9.10 13.2 0.68 1.39 8.0 8.0 91.0
12.4 7.45 7.20 3.5 5.5 1.5 85.0
53.5 8.40 8.05 4.4 12.5 0.5 85.0
17.1 8.65 7.10 21.8 5.5 0.5 86.0
28.0 '7.20 5.75 25.2 19.0 8.0 60.5
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(Table 14. >3 %)
T HmmAE | & =3 L
Ray angle 48 7 | Moisture contents Shrinkage
. JEX Thickness
# B AT SLBM | qpecinic | B0R 0T | R 5 | A % 4T | It B0 |
Species Kiln dry|Kiln dry| gravity | . Kiln dryKiln dry|
from |after air| at oven | Initial Final from |after air|
green dried dry green dried
degree | degree | glem® % % % %
Schedule No. 5 ) %)
521 » ﬁ . E
Sapwood, Flat grain 90.0 90.0 0.57 109.0 4.8 5.22 4.08
B HE
2 Bastard grain 59.0 60.0 0.61 106.8 5.2 7.52 5.60
Schedule No. 6
D #, HE B
Heartwood, Edge grain 7.0 10.0 0.60 75.2 10.0 15.26 10.20
i 2|
Z Flal grain 90.0 90.0 0.55 90.5 6.5 7.53 5.00
B ORE A ’
2 Bastard grain A 45.0 45.0 0.56 90.0 5.5 10.14 8.08
B OfE B
7 Bastard grain B| 49.0 47.0 0.56 78.9 7.0 9.96 7.36
B HEC
Z Bastard grain C 35.0 38.0 0.56 87.0 5.8 13.45 9.84
o # . H
Sapwood, Edge grain 32.0 . 40.0 0.59 116.8 4.2 11.10 7.78
]
2 Flat grain 90.0 90.0 0.57 123.8 6.0 5.17 4.08
pi=] RE
2 Bastard grain 59.0 60.0 0.61 119.9 4.5 7.97 5.60
Alr dri Air dried] T
Schedule No. 7-1 t(:es:rbo;lreg) t(esirbo;:l'd)
‘D Ma EL E
Heartwood, Edge grain 0 6.5 0.61 72.7 7.5 11.09 11.87
Schedule No. 7-2
D . HE B
Heartwood, Edge grain 3.0 0 0.60 75.3 7.8 11.53 11.52

(3%) This test pieces cutted from the very same next close

" Table 15. A% . — L &FEVDBE No. 3, 4 X0 No. 5,6 DL
Relation between warping and drying schedules.

Al Y .- LEBF
Schedule number
3 4 5 6
R b o K &\ b o o 8K 4 3 2(D) 5
Number of board with larger value of bowing
vy o B o & & '
Total amount of bowing " 84.5mm| 93.5mm| 96.5mmi  97.5mm
LhoXxzwbdooi 3 s ) 5
Number of board with larger value of twisting
B UL h o B o 4 G
Total amount of twisting 7 12.5mm 26.§mm 47 .0mm,  54.0mm
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I E G D) I \»  Warp CE R M
(at oven dry) B - C:pgﬁ o((@gzﬁ()iry) K b [hCth Drying time
Wi upping(at oven (5 BIER)
AT EBH [E T NAR# | LB | g [rwising | | G108
Ratio of [Kiln dry|Kiln dry| Ratio of | . . = |Kiln dry ving g . ‘Moista e
increased | from | after lincreased | n;’ Y |after air| (5 days after |In kiln | eSSo%0
shrinkage! green [air dried 'shrinkage greenl -dried drying) 60 to 10%
% % % | % % | % | mm mm h 3
(€3] (€9)]
27.9 8.40 8.00 5.0 0.98 0.08 33.0 23.5 55.0
34.3 8.45 6.75 25.2 13.0 5.0 61.0
49.3 4.90 5.10 —3.9 122.5 115.0
50.6 10.10 - 9,10 11.0 0.72 1.39 '13.0 13.0 76.0
éS.S ©7.95 7.20 10.4 8.0 3.0 71.0
35.3 8.60 8,05 6.8 13.0 6.0 90.0
36.7 7.85 7.10 10.6 9.5 3.0 ' 76.5
42.7 6.25 5.75 8.7 18.5 6.5 54.0
26.7 9.50 8.00 18.8 0.88 0.08 18.5 11.0 56.0
42.3 8.25 6.75 22.2 : . 17.0 11.5 ’ 52.0
(Air dried I _
test board) :
(45 days)| (43 days)
—6.6 4.65 5.03 —7.6 . 26 h 17h
N (45 days)] (43 days)
0,1 4.50 5.13 | —12.3 26 h 15k

part of the schedule test baords.

oW TR SPHEROMAR AR VB X 5 Th B, HVIDOWTIRZ DM ORFICENS Y, —HD-
REMTICDFEE Y HIET 5 2 LEAYUTH DD, —E ORI L 2R UIBENEL 82T

B, BELHREEY LT BEEORCIAFVOTRW L, PEEROMMEIRTL Eh bR THEE
Xhb, No. 5 & No. 6 ©2Tid No. 6 KIEBEZEOHEL NS HEEOHBITERI VA, BEE.
HDEN No. 6 OFIUHERIZKL7L2OTED, No. 5 L OHEBRI BV THEVCERIALHCEL 2T

W,

B ORRN HEE L2 Licb O ERBEERAR < i\ & 2 WP Licst, YRR % No.
40 15% HETEATERECIWER X hE VESBD bRV X ) Thb, FERHMIIE.
EEAYEL Litb i rBL B EMERLTWSH, DMEEHC O WTHBE  (Fig 34 28D,
No. 5 & No. 6 & DB ARD O TR, £ OOV THES S & No. 5 DIF ek
BN No.6 L hBZ DT BDT, No.b REWILMHEEM OEEN BTN Db D LR BN,
No. 6 DOEIEEERNL 90 FHBE LEZTINA S, ZhbDOKERN D U CHIERE LI, ¥ II3IDHE
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R ORI AKMEZIERFMNEL 0DI3 8 KRED D L 5T, TOBESDORIBEOFHELY SO TAH
ThhbIE VPR L5 ThD, 4BODAY 2. —LFRIPRLEXHDE No. 4 DAY D .
— AT, RRZENE Lickh D I OIHE L G ORERIDIDN DD X 5 TH S,

IR B OERET OV TR T TRADHBR TR T L, 7HHD L 5 CENOLED R\ HIT
DWTIE, TOWEHNNERCILE VEETKRL, ZOBEDOAY 2 . — VOETHHEERZR SEL
LT e CHRMBRIRD DR, ok, BRIl ieola v v a = VI/BRORUETELRDE
FHHEOTHID, 60°C THMMBE T Y74 ¥a = v/ L LTRELEENTHEE L DR,

IR REETF O\ DR DOV T Fig. 35 IR Ltk 5 IV 8 X CIHERED bk, A7 v . —AH
ETHRBIISERIIE DRSS, —RICIECIIHBENE SRR RE L TRIATRL X hHERET,
BRI TSI URETAEINSE V. chbDZ Lo bECOREIINC bR L 5, 47
ROEBOMA/ELRALBGC I VFERIN TV AL IREL OIS, ¥, IWEREBCOWTS,
T HHEETORBTIEDEN DAL, MISHE & O LR T NS S KRE, SIHES B E TV 5
IirAEbhD, ¥z, BOEL OIEEMOELARBKILENBATS, 7FHiEHiRh ELRAKPT
W (RIIBEER DL TRT VM) ThY, Thn7HEEOE- DRR/E D TW 5 DTk b &
2 bhd, LEMNDT, 20X A L Tix#EbiAiEE Lo X 5 RERFEEY:, EHRALP
FTORIARREIRC T DO L MBELIeD 5, e AT, TrHARL D THEVRLT Wiz e
SO IERAREERE LTS L ELIUL, RFCILEREROSE DI RN CHREREO%E
ENETH L BREELBND,

44 & ®

THEMERIA 7 2 o — MCONTHARREE  (60% 725 10% £T) % 100~120 IR L L, %
RPOREE % 45°C 22 DR, KIEE Y 65°C BER & YOEBEEFMFIILEL L, WAWHOREE

DOEFP I RRIER, KOZ ERONE LML D,

(1) REZEL EF L TOTIEEREILE a5, IHER GH/E I OIHER) AR LIV A3
BReh, BRTERTAHRIBY TS, WHEARKBELA LAY 22— No. 6 %, E3IN
HERIT I\ CRARBIEM OF 50% Ok, ZHIRBRIICKTS 60°C TEHELEHE LI D

L ABEOPHEER TS S,

(2) EEERHDRES 65°C K& Ydfed DL aKR 16% UBOEHIREE Y 75°C ¥ TLA L
3 DL TR, BVt TSV 0ENBO LN HY, FEEHOEREDH2 0T, BEIHBNEY
ISR . — AWk B, BIRRRCE\WT, 20% OKEM% 60°C 38X 0° 80°C DRE CHIMEEL
BT, IHEROERRD bich 2D T, BEY EF L TR FEEKETERL, FLE
KB XBb0rEbh, KASHEOFLAREMNCLOTL, KHAORE ER 2 HBNEL LT R
LBbh3,

(3) 2R 123 BEIDA 7 2 2 — 4 No. 3 3 X OBEIEREM 115 Bffjo Ay <. — /v No. 4
dt, RRICBVCTELRERA 52 - — L & ASEREOIHEER (REMECR L 25% Hi Tkt
D, FODOEIEEN 188 B4 60~70 BEHE LERLAr P — L LB DLRS, I8k, 0
SRR AL X B RS OHER M D& KR LTS,

(4) 4EORY Y. - AETRERFOERE, IHEEREBOK, thEr) SKRROXLOEHKIZ
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LA EENRD bNILH DT,
(5) BRDDORMNIAY 2o —AVHEROMK L LTIRER H OBEINI D 2F FXTHehoT,
(6> =av7 4 va=v/2EE 60°C, EEXE 5°C C5BMBE TG LA LHREN DR,

5. » & H &

ALERRC L BB OV TIREREN O REC OV TIER TR ST\ iedd, FVoREROWT
BHEHVERINTWgHDLDT, ZORBERSVTIbIXEOBERD > b THBRNER LS, L
BFENRT N T F IO TR 2 FGEE 1 mfs G480 IF BERERDRA Y & . —ARRE Lz
bDTh 5B,

RBIABAMCHE L TRy, FRAPNCLATEY L BEbhb Ay 2. —1 Fig. 31 © No. 3,
No. 4 #EMH L7chs, Z OWEORE L LCOMEIIERCS L, T, RBOM OBIEHEH 2 (550 -
RigoTHY, OHBEEBLRALOTVEEL E2h51d, Chi—iE L TEBIET s8I, W&\
HEYERDA 7 2 o — A L TR ST, AR S b bk 2851 LT, %ﬁﬁ%&bﬁ'
%uf#ﬁﬁVlD&éﬁﬁ@ﬂ%%&%ﬁTé%bl5&%@%%%%kEbﬂéo

Fe, B ORAC DTS OLEE 1 b IR R LTV BT, E OMICH OEBAKIC X HIE
VWEPHRLTWEDOTIEARV 2L W) RABEIN, BbAREE USRI 5 REEREIHSE R
BTHWDBFIER 755 D TR\ A L HEER I Rt
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Dry Kiln Schedules for Beech Strips (22 m Thickness). *

Shin Terazawa and Makio Kopama

(Résumé)

Japanese beech is one of the most important hard woods and its distribution in this country
is wide and rich. But this beech wood has a strong tendency to warp and twist when dried,
unlike the European beech. There are many reports not only about the face checking ard
honeycombing based on rough calculation of these processes. On the other hand we do not find
any studies about the warping and twisting of it caused by drying processes, nor is there any
scientific discussion on this matter so far as we have traced. We dried several kinds of
beech strips, that is, the clear one (without knot or twist grain), low quality material (with
knot or twist grain), materials with complete heartwood or complete sapwood, samples with
partial heartwood or sapwood, and edge or flat grained materials under different schedules,
and examined them on their warping, twisting, cupping and shrinkage. We found that there
is some connection between deformation and shrinkage., Low temperature and long time
drying get better results than high temperature treatment, especially in material having a high
moisture content.

We tested the effects of some drying schedules on the same types of materials : in the
first test we kept the drying condition of the last period of the schedule as follows: temperature
80°C, depression of dry and wet bulb 30°C ; then the condition of initial period was changed
as follows : 50°C, 60°C and 70°C, but there were no critical differences between them. But
temperature ower than the former gets better results (see Fig. 8, No. 6).

In the 2nd test we examined the effects of increase of temperature in full schedules, and
measured their thickness shrinkage on edge grain board. We found that the treatment with
higher temperatures than the schedule No. 6 (Fig. 8) always increases the amount of shrinkage.

In the 3rd test we selected two lower temperature schedules with drying time 100 hours
and 130 hours, and dried many kinds of specimen strips at the same time. We found that
the 130 Ar schedule showed better results than the 100 z» schedule in deformation and shrin-
kage, but such a long drying time is impracticable for economical production.

In the 4th test we chose the 4 types of low temperature schedules in drying time: 90~
120 hrs, and we got the more suitable economical schedules No. 3 or No. 4 (see Fig. 31, Fig.
32) based on drying time and quality of material after drying for beech boards of 22 mm
thickness strips.





