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Bending creep in the direction perpendicular to grain
during microwave irradiation
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Fig. 1. Drying curves dried from green cond-
tion by the microwave irradiation and by
the hot—air drying.

Legends; A,B,C=Microwave heating, a,b,c=
Hot—air drying, A,a=Hinoki woods, B,b=
Kusunoki woods, C,c=Mizunara woods.
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Fig. 2. Relationship between drying rate

and moisture content.
A =Microwave irradiation process, B =Hot —
air drying process, A=Sitka spruce wood,
® =Icho wood, A=Kusunoki wood.
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Table. 1 The coefficients of drying rate dried by the mirowave heating and the
hot—air drying for thirteen different wood species.

wood species Kithr™ KaChr™) Ratio(K./K>)

Sugi 4,29 1.01 4.2

Hinoki 5.31 1.17 4.5

Softwoods Sitka spruce 4.96 0.75 6.6
Icho 4.10 0. 80 5.1

Kuromatu 5.45 0.88 6.2

Diffuse— Hoonoki 3.40 0.81 4,2

porous Kusunoki 4. 32 0.85 a.1

woods Buna 5.65 1.07 9.3

Hardwoods Kaba 3.61 0.91 4.0
Ring - Yachidamo 5. 05 0.89 5. 17

porous Sioji 4.93 0. 96 5.1

woods Keyaki 5.07 1. 03 4.9

Mizunara 5.39 0. 67 8.0

K. : Coefficient of drying rate by the microwave heating.

K:: Coefficient of drying rate by the hot-—air drying.
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Fig. 3 Creep deflection curves during micro-
wave irradiation process for icho wood.

o0t 23.2
4 kgsem
1o g 3k
o
~
18.7
L & F
-
> = .
* @ LI
< - 5|
ok 22 P 15.3
< -
2
< - - h
v -
-
o sob & 1k » 9.4
57T #
@ oo 4.9
2+ L e
.0‘:,0 o
oL 0d e ton a a et 1 xlsnllnu
05 1 10 100

Time (min.)

Fig4 Creep deflection curves during micro-
wave irradiation process for mizunara wood.
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Fig. 5 Relationship between creep deflection
and moisture content during the microwave
irradiation process.

Legends: A=Hinoki wood (Applied stress=
9.8 kg, cii), B=Kusunoki wood (21.4 k¢~
cii), C=Yachidamo wood (13.6 kg ~cif),
D=Icho wood (26.0 kg “cni).

A dotted line show the position of 30 %
moisture content in relation to the magni-
tude of creep deflection.
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Fig. 6 Relationship between creep deflection
and moisture content during the microwave
irradiation process.

Legends: A=Sitka spruce (Applied stress=
11.6 k¢ /i), B=Hinoki (11.2 kg cf), C=
Kusunoki (10.8 k¢ ¢ii), D=Keyaki (11.5
kg cit), E=Icho (12.8 kg, /o).

A dotted line show the position of 309 moi-
sture content in relation to the magnitude
of creep deflection.



1989

TH b MKNTIIFEEKRRKRI0 B ETHEL Y
V=T hbABEZHEICT IEWE» S, EHEKR
30 BHEHEEBMTRLTWS, Fig. 5ick s &+
FYE, 4 Faw, 7R/ F, e/7FHOVTFNRD
BWEKELSELW I Y —TbaiELTEY,
S EKER IO BITBVWTHL.9~2.3 Bic ki
DAPBELTWE, LRETRED ) —Tlbd
7B3.3~3 5% BEETHLEDTHKNY ) —Thbhk
KEH B EEEKRIOBETIKAE L b ADE]
AiE, 0.5~0.7icbELTWVWS, £/, Fig. 61
SV THIRIFEBROMENA SN D, Bk Lok
RS RAERICHE U2 RFEICREL 7Y - T b
HDWERD, FEEKTBOERICKE {KEL TR
Sh2DEMELTEZZE, FHEHEKE 30 %LU
ETELVI Y =T HbBOEREELSNECA 2
o EBEERED 7 Y — 7EEE, BKEROB S I
FAHohimweA 7 oBHEHRECEEOKE 3K
BMO—DIHIFEIEMTESE, Lhd, TOBHN
MPEHIKEVEVZ B, TORKEIR, 3+ TIflT?
HSILE-THOMIIIATVLALSIKEEDA
iz ERickaMoRibe, FEEEEEHETO
R[OS ) —ThbADEAKEL L L
EEZOND, TIT, 5 DT BANIC
BHREIC T B 7o, BB THE CIELIERI ) —
Thbd y i KK B E TICAEL
70 = Flebd yn OEIE (Y, OISHEEE,
BovIBEEEE N, —#HlELT, Y%
DEFIEHIC L B3ELE, TF MOV T Fig. 7,
A4F a3 9MIcoWT Fig. 81TRT, MMEE &8

. B ¢ s
<4 7 o BHARICB T 2 KMEHER A RO 7 V) — 78

1.0[—

08

et

£08 o
2 o )

Soat 5

02

o
9

1

[0 { 1 1 1 1 1 |
o] 8 16 24 32

Applied stress ( xg/cm?)

Fig. 7. Relationship between (Y*/y.) and
applied stress for buna wood.

Legends: yw = Creep deflection from green
state till 30 % moisture content, y,=Maxi-
mum creep deflection from green state till
oven—dry state.
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Fig. 8. Relationship between (Y*/y.) and
applied stress for icho wood.

Legends: yx = Creep deflection from green
state till 30 % moisture content, y.=Maxi-
mum creep deflection from green state till
oven—dry state.

Table. 2 The values of specific gravity and (¥*/y,) for the thirteen different wood species.

wood species S.G. Y

Sugi 0.38 0.68+0.05

Hinoki 0.40 0.57%+0.06

Softwoods Sitka spruce 0.45 0.50%0.06
Icho 0.45 0.73+0.08

Kuromatu 0.93 0.70£0.03

Diffuse — Hoonoki 0. 47 0.62£0.06

porous Kusunoki 0.55 0.74=0.06

woods Buna 0.70 0.44=0.08

Hardwoods Kaba 0.75 0.55=%0.09
Ring - Yachidamo 0. 49 0.67%0.13

porous Sioji 0. 57 0.52+0.11

woods Keyaki 0.73 0.59%0.05

Mizunara 0.69 0.54%0.09

S.G.=Specific gravity in air—dry condition, y» = Creep deflection from green till 30 % moisture
content, y.=Mamimum creep deflection from green till oven—dry state.
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Summary

Bending creep tests in the radial direction
perpendicular to the grain were carried out
on the thirteen different wood species during
the microwave irradiation and during the
hot — air drying. The course of moisture
content of specimen during creep tests were
measured at the same time. And then, rela-
tionships between the drying rate and the
moisture content, or the creep deflection and
the moisture content were investigated and
disscussed.Results obtained are as follows:

1) The coefficients of drying rate (K.) during
microwave irradiation process were from val-
ues of 3.40 hr™' to 5.65 hr for different
species. With average value of all woods, there
were of 4.73 hr™'. Therefore, this value show
a value of 5. 3 times as much as these of hot—
air drying.

2) Creep deflection of woods dried by the
microwave heating increase remarkably
from the start of the microwave irradiation.
3) Ratio (Y®/y.) of creep deflection y., in
region of green~30 % moisture content, to
the maximum creep deflection y, were thou-
ght the values differ from each wood species,
in no relation with the applied stresses and
these values have the constant in a wood.
Those were estimated about 0.73 for Icho
wood and about 0.44 for Buna wood, and
moreover it was about 0.6 with average value
for all wood species. Consequently, it was
recognized that drying rate became remarka-
bly magnitude value during microwave heat-
ing.

Creep deflection on the 30 % moisture con-
tent take beyond about half of the total creep
deflection. Conseqently, the large creep de-
formation developed during the high mois-
ture content process, and it constitute a cara-

ctaristic frature of microwave heating.



