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Table 1. Values of E and u,, in drying condition A
Hinoki-wood Buna wood
E u (%) | E mq() E mq() E teq (%)
1 00~0 93 14.0 1 0.25~0. 18 6.5 1. 00~0. 89 16.9 0.31~0. 24 5.3
0.93~0.75 12,1 10.18 LI 4.0 0. 89~0. 76 13.0 0.24~0. 18 4.4
0.75~0. 41 10.4 0.76~0.41 8.7 0.18 T 4.0
0.41~0. 25 8.8 0.41~0. 31 7.2
k tos.0 BT % 2B D L, B
/ - H#& 3HRN UM (Fig. 1) L, EH
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Table 2. Values of diffusion coefficients (1)
B Drying | A (g/cm
778}{301(35 ‘ condltlon’ B D) ‘iw,,, B
~ o-—=--oHimokj, A “4 |
S s . B Hinoki A | 0.50x10° 70=0. 46
~ ® ® ' B 1.13x 104
8 o—-—oBuna A e )
[} " ” o -
= o——0 B_| Buna A 1.09x1074 ro=0. 66
8 B 0.58x10¢
5] N R — R
E, oo
2 T “__ ;‘3\ STKESEBL, BT s X OGN AT
& 0 P, SIVD O A B ED AU il
0 40 80 120 160 200 LOFRBIEERMUE L DL ELLND.
Drying time (hr) 1) BBOTHOBE : Fig 4 130+ 7 2 3y
Fig. 2. Drying process. 2OKE O INER O —FIC, KD 1+ 10,5 « 6 OFF
AV VETAI O] 205 £ 9 1e (Fig.
3.0 | | 1 B0, FEHHROFMEM RIS T 5 2 2 o
JYOSEEA TR L 720 D Cdh s, WO X S CHHBOT
o-=—-0 Hinoki, A o
2.5 5 i OO BRI Z GBI W TRES L L, T
o— oo,
- l 10 red oak $D UL 5P,
T oo T BeA Table 3 AU 70 5o 215 & £ O
5 < © © n
N B TRACR AR LOHOHMITIC OV TRL 724 O,
b BROT ORI EE 030, 2 OITK
5 L5 HLOREOD, OB LSRN, R
- /#Mfummmmau R AL ES IR
g ' VKR CIEROT 2CE T 5, CORW R red
oak OLAPD T S &, ﬂx;’f%!!;fu“cuifgjw'wf
0.5 0)%713%12373 WERL I T L, EOFETIKE L
HHELOAED LU v MY OERIC W
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0 10 2 20 10 50 %0 cli) VR 73 /KH$ 20 ~ 30 % ; 0 TR O I DA 3R
3, i )\ J Z \l/ % X
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Fig. 3. Relation between drying rate and HECDTCHL, FIHULGENT ORKILROT 2Ol
SHIL Ty, AR O L0 F IER/NAE
moisture content. WhaBi Ui, ERFERO-TFADOZIVI Y 70 ) 8
Table 3. Drying strain and moisture content at time of maximum strain
in outer and center slices
74“ T Drﬁ m T ‘ Drying time | Max. drying Average mois-
Slice Species cog,ditgion ito max. strain strain ture content
i (o (cm/cm) | (%)
Hinoki A 52.0 +0. 0051 25.5
B 54.0 +0. 0048 21.0
Quter - e - o e : - -
Buna A 63.0 -+0. 0049 34.0
B 44.0 -+0. 0059 42,6
Hinoki A 50.0 —0. 0027 27.5
B i 38.0 —0. 0028 26.0
Center e — e e 1 e -
Buna A 62.0 : fO 0027 34.2
B 1 37.0 3 —0.0028 48.6

Note : Sign (+) indicates the tension strain and (=) the compression strain.
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Table 5. Values of maximum set

Drying | Tension Comp. set
| condition ’ set (%) | (%)
A | 08 | 08
B \ 1.5 I 0.8
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B { 20 Lo
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Table 4. Drying time and average
moisture content at time of strain
reversal in outer slices : .
e e e - . - Species
Species \ Drying Drying Average mois-
PeCies | .onditiontime (hr) lture content(%) . ‘
A o | ws Mol
Hinoki } ) )
B [ 131.0 13.8
Buna l A f 103.5 l 8
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94.0 23.0
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Table 6. Relation between maximum drying stress and static strength perpendicular to grain

A) Outer slice

Drying

Species condition strain content
(cm/cm). (%)
Hinoki A +0. 0051 16.0
B +0.0048 16.0
Buna A +0. 0049 26.0
B +0. 0058 30.0
B) Center slice

Hinoki A —0. 0027 33.0
B —0.0028 43.0
Buna A —0. 0027 53.0
B —0. 0028 60. 0

Note: 1) Stress at proportional limit in tension.

3) Maximum stress in tension.

o) Stress at 2.5%-strain in compression 6) Stress at 5. 07~

R O K 60~T0 7% 238 ) 5. 0 B O )
ZERDTA I 2 MO AT 400,025 5 F oo
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4 L9 18kg ‘em? L ny, . o Ok Table 6 0%

TR D L0C00 A, Shuoi nE L SRR
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BB DR BN IR0 40 e Kz ) =
set OBy 1200 TEYe)
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(Table 3) & ziviZxhii) 2 wdis /1 (stess-strain
curve ;554 ) PO 78 U REHRRERL F4 1 o) B
BRIE COlok, TR L ORI C s, Ao
KD AR AR VRIS ) 3R TS BIBG ) & D 4 %
CSRES, BRI 0.5 C—I5 ) oL v g,
JUAZIFOF M R % 2L ¢ 4, o cio
IhifiZ tension set AL Ty 2 kS paIL
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B nKedic b o Eh D, NEE X2 7mm o S
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DI EHEE S D w7 387 #930kg cm?  (gmax
=43kg ‘cm?), 7 k4 4 50 kg ‘em? (Fmax =98kg

drying

Max. drying Moisture

‘Max, drying ~Static strength perpendicular to

stress grain (kg/cm2)

(kg/cm?) 7 e ag. 52 omax®
+20.5 9.0 20.5 31.7
+19.1 9.0 20.5 317
+23.0 8.0 28.1 43.5
+24.0 8.0 20.0 40.0

7 pe? Ta. 5> 5. o»
—2.1 10.0 15.0 18.0
—-2.2 10.0 15.0 18.0
-3.2 16.2 25.2 33.7
-3.4 16. 2 25.2 33.7

2) Stress at 0.5%-strain in tension.

4) Stress at proportional limit in compression.

strain in compression,

Jem?) LU, HAONLL red oak 40> Fiu K
4. iz tension set Moo W& HEE ;o 7-
DML O FIIEIR R (¢ 2 % - 2881kg/em?, T
¢ 4885 kg ‘cm®)!h L I J) (= 2 & ;6. 0kg/
D 8.0kg'em?)In g p IR 7L Gk
(k.7 & :0.00208 cm/cm, 7 - : 0.00164 cm/cm)
O T L N R T IR SN LT I E R e
12100, 7 B0k 40 eI 10 25 set 2
EUD S i, Fig 6 O uLEEa Y S, o
D BRI TR T S

fl /S HVC Ay O BRI RIG J0E, K0 & 351 B RE
LEBUBE ST 1D

cm?, -

VL #L < /N X v o) E compression
set OFEEZZ LIV, DL L MBS EM O s
PN CHEBI O P 2k 2 s Red 5 &, w2 %447 0. 0129
cm/cm, 7 J k40 0.0135 cm//cm 2 7 D), FUC O fk
KRUMCT 2B LD LEL LK 30, Ly
MoMiuLeN ¢ set o) H LD X202 Mo
B4 LB s 4 Bl
3)%@%Utﬁ.~ﬁhk&ﬁﬂ@ﬁi%ﬁ%ﬁ
O DOWE IR O e a2 U C v 2 o
ﬁ,HMﬁu~ﬁ&mU%m@$~&uw%ﬁﬁu;
?:&iﬁﬁf-”&i%?b 1) KT YRR
O A E A O RO B R éfjé%fé
Ul) BERGIRC - FoasB L TG IHRC 7 WA L
L L BI%,  dil) CoF OB L CUNE 12 4 7
0T set I GBS i B
3 B W R FE a8/ AR e X L, oK
wunWUﬂE{”Lu&ﬂ&u PAIESEY & TA) - 71 i N 4

ST

NG S



98 UKL WAL B

N 7/|E RGNS WS = SA B Sy LAY v 1[K)
DU AL L LTI fHd“ O 85, (2)‘“&43/%:
FRBIEA S5 2aibin i) % b AR S TR S A4 2%,
BERRO> &5 JE O W SR L TR <, fu’Jv 1
(R0 2 0 L 7RG RS0 70 SR A & RV ER] 22
ﬁéi"f Lo b L, IR o 2 > T e
RN U 5 & i, G510 LRk ik
OFE L OFENE, EE RO WAL TG 0.
w)w%%:owﬁd WA ORI - B AR
) OIS T HERIEED 2 D527 X9 2 JJoonlE
SR L, R T O OB 3o TR D Sl =
), UM Lo TS O HL L &4
caus, (i) 1 oset (27 7SRRI O Jx
VLCERL 2D,

ORI D

s £ X W

1) McMiriex, J. M. (1955) : Forest Prod. J.

wiaE
5, No.l1, 7L
2) Prex, E.C. (1940) : Southern Lumberman
Dec. 15.

No. 77, 35~68.
(1959) :

3) st R (1955) © PR E,
4) Youxas, R. L. and Norris, C. B.
Forest Prod. J. 9, No.10, 367
5) &l 7k (1959) + hak L ARIYE AL, No. 7,

189,
6) el e (1961) -
7) Ecoxegr, K. (1951) :

AkF0y, 301
Holz als Roh-und Werk-

stoff. 9, 84.

8) kirll, VrA$(1958) @ LIAKBEPY i nite, No. 8,
108,

9w n (1958) 1 RFEL

10),11) g, Vrk$(1962): Kbfik. 8 No. 4, 170,
No. 5, 185.

12) Rl (1962) @ sUMAFAL - B4R

Summary

This paper deals with the investigations on
the general paterns of drying strain developed
in wood by means of slicing technique and the
relations of drying stresses to physical and
mechanical properties of wood. The specimens
of Hinoki (Chamaecyperis obtusa) and Buna
(Fagus crenala) were used (Fig. 1), and mois-
ture contents of the specimens were 80~85 %,
and 70~77 %, respectively. The investigations

were conducted on two kinds of relative humi-

dities (A : determing from equation (1) and
Table 1, B: 60 % constant) under the tempera-
ture of 60°C.

The results obtained are as follows

1) The figures showing the variations of drying
strain with drying process were approximately
same for the all conditions, and the maximum
compression strain is occured at the observed
time of the maximum tension strain. The
magnitudes of the maximum drying strain in

outside and interior slices respectively, were

approximately constant in spite of the differ-
ence of species and drying conditions.

2) The magnitude of tension set was somewhat
greater than that of compression, and the values
of Buna were greater than Hinoki (Table 5).

3) The relations between the maximum drying
stresses and the static strength (perpendicular
to grain) are shown in Table 6. It is supposed
that the compression set does not occure in
interior slices, as the maximum compression
stress in interior slices is considerably smaller
ihan the stress at proportional limit in comp-
ression.

4) Considering the partial drying of surface
layer, modulus of elasticity and stress at pro-
portional limit in tension of wood, it may be
postulated that the occurrence of the maximum
tension strain in outside slices is probably
corresponding to the completion of plasticity in

surface of dried-wood.



