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Fig.4. Coefficient of correlation between ring density

a given ring and of the outer rings.

Legend :-{ }: Larix leptolepis (Family) ;

-\ Abies sachalinensis (Family) ;
-0 Picea glehnii (Clone) ;
- Cryptomeria japonica (Clone)
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Table 3. The way of floor heating test.
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Moisture content

800 1000 1200

600

0 200 400
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Fig.5. Moisture content in floor heating test.
Legend : [ : Coarse temperature and humidity room
@ : Regular temperature and humidity room
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Development of Practical High Temperature Wood
Drying Technology
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Table 1. High temperature drying schedule for square lumber(boxed heart) from

softwood.

FOKIRE (C)| BEKEE (C)| HFH (h) T

Dry-bulb temp. | Wet-bulb temp. Time Process
B 1 (b—3 FIHIZRR
Stepl 100 (=7off 100 2 Initial steaming
B2 lgiagg (—soft) 97~99 8~14 AR
Step2 steaming
Bl 3 ~ SR - B
Step3 140 8 33 Raising the temp. and Drying
Bl 4 ~ ~ HLAR
Stepd 105~120 98 25~60 Drying
Bl 5 ~ FEIRES 1 BPE
Step5 8 8 I~4 First step of dropped temp.
Pl 6 % MRS 2 P
Step6 80 8 #98 Second step of dropped temp.
S 7 ~ AR AL
Step7 80 8 24~48 Conditioning
BEES | BT | BEEE |, E (BRAEE)
Step8 Control off | Control off Cooling (Keeping high R.H.)

IE RS 1 ~6 O, BHERATHOT, MERERIINEOARIZ LD,
Note: The humidity should be controlled by steam spray without venting in steps 1-6.
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Table 2. The period of air-drying.
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Rationalization of Manufacturing Process for Ply-
wood
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Manufacturing of Plywood and LVL Using Lower
Grade Domestic Hardwood Log
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Table 3. Logs for test.

R EX (m) % (em) Vg FE (m?)
Species Length Diameter Number Volume
v 7 2.0~2.6 20~30 11 1.543
Basswood
N 24 22~30 10 1.516
Alder
RS 2.4~27 20~26 13 1.595
Birch
t o 18~2.6 20~28 11 1517
White ash
7 ® 2.4~2.6 22~28 9 1.452
Ash
77 24~26 22~30 9 1.672
Qak )
1SRRI A SEM
Note : Logs for test are grande 4
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Table4 Plywoods and LVL manufactured in this experiment
fE 1A 2 & B AR
Manufacture Thickness Veneer construction
Amm 14mmX375 A
ply
& K 5. 5mm 1.9mmX377 A4
Plywood ' ply
12mm 2.5mmX57 7 A
ply
LVL 12mm 2.5mmXxX57 7 A
ply
v [ I
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Fig.9. Yield of green veneer.

Legend : ] : one-piece veneer ; RY: non one-piece
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Fig.10. Ratio of face veneer and back veneer after

drying.
Legend : [ ] : face veneer ; 7: back veneer
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the market
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Fig.11. Warping of plywood.
Legend : [ ]: 4mm-after one day ; £J: 4mm-after one
month ; 77: 5.5mm-after one day ; l: 5.5mm-
after one month
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Dvelopment of Softwood Structural Plywood War-
ranted Strength Properties
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Table 5. Classification of veneer by young’s modulus
and specific gravity.

Fik Yo ZHRE(X 10%kgf/em?) thE
Grade Young's modulus Specific gravity
A7

140~112 .65~0.
High 0.65~0.60
fofir N nss
Middle 112~96 0.60~0.55
T 96~70 0.55~0.50
Low
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Manufacturing of Interior Softwood Plywood
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2.5.
Rationalization of Manufacturing Process for Board
10 OSB
2.5.1
SPB
Improvement in Dimensional Stability of Structural 90cm
Boards
6
7 7 SPB
8
OSB
SPB
8
6
Table6 Manufacturing condition of structural boards
EE: P RTYRHLDART R
b Surface layers : Todomatsu (A4bies sachalinensis) strand
Raw material B BRI S DR—F ¢ 7L
Core layer : Recycled waste wood particle
JEMEE - RE U - KRB 1.4 (E&H)
Construction of boards : Surface : Core : Surface "7 (Weight ratio)
BE B .
Target Density : 650kg/m’
Sﬁﬁ ' 900%900% 12mm
ize :
A MDI
Resin Methylene diphenyl diisocyanate
e AVIIES 6% (EHNEHEEL)
Resin content " (Based on ovendry Weigth of wood)
T v 7 AWINE 0.5% (G AREESL)
Wax content 7% (Based on ovendry Weigth of wood)
TA—I7 FF & TEE
Forming Non-oriented by hand forming
~ v FEARRE — N
Moisture content of | = 12~13%, - B 1%
. Surface layers : Core layer :
forming mat
N JE S5k - AN
m\):t7|.<H“ 170°C. 4 JJ‘Ftﬁ
Pressing min.

13
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Table 7. Properties of boards (According to Japanese Industrial Standard).
| iH b
| - C ommerCIal boards -
| SFB SPB mmmmen| MAOSB | FiES—7
| Typel Type2 GUT—s 00| (Fru) | sR— R
Manufactured | Manufactured Structural 0SB (P# 4 )
SPB SPB plywood (Aspen) Particleboard
(Radiata pine) (P type)
HEE  Density (kg/m?) 610 625 570 640 750
IB” (MPa) 0.93 0.98 1.28 0.41 0.81
DRY" | ?
MOR" (MPa) 35.4 42.6 55.0 32.9 19.6
MOE" (GPa) 426 4.56 6.4 4.8 3.0
DRY L”
MOR (MPa) 53.1 25 |
MOE (GPa) 5.4 2.4 ‘
WET” |
MOR (MPa) 20.0 20.7 27.4 15.3 10.9
MOE (GPa) 2.26 2.38 4.1 1.7 1.4
WET L |
MOR (MPa) 26.8 : 10.6
MOE (GPa) 3.4 0.9 -
TS (%) 5.1 3.2 52 | 168 39
E" (%) 0.056 0.060 - — -

EoD: REALT V NES

1 0.5mm, 2): BEAFT v

RIEE 1 0.3mm, 3): X< BisRE, 4): ®nedh

J, 5 kRam, 6): dhiFsRE, 7): dhif v fRE, 8): wEITE, 9): miEdhT (2 BEREE W+

1BREEAREE X)), 10): WMAKE SRR Q4l & RKRE %),

—20C + 90%RH)
Notes :

11): #H73EE (20°C + 65%RH

1): Strand thickness : 0.5mm ; 2): Strand thickness : 0.3mm ; 3): Internal bond ; 4): Bending strength

under air-dry condition ; 5): Parallel to the surface ; 6): Modulus of rupture ; 7): Modulus of
elasticity ; 8): Perpendicular to the surface ; 9): Bending strength under wet condition (2-hours

boiling, 1-hour at ordinary temperature)
oC)
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Development of Automatic Forming Machinefor
Making Urethane-Bonded Wood and RecycledTire
Rubber Panel
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£ 10):
; 11): Liner expansion (20°C + 65%RH—20°C * 90%RH)

Thickness swelling (24-hours immersing at 20+ 1
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Development of Cement-Bonded Particleboard

Having Electromagnetic Shielding Ability
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Fig.13. Pareto chart,occurrence of events by work sampling.
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Curtailment of Manufacturing Cost
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Table 8. Area of surface checking.
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wood.
Hfsma Wi R BBIRRIS S
MOR MOE Proportional limit
stress
(kgf/em?) (X 10°kgf/cm?) (kgf/cm?)
T4
Av. 424.4 110.7 355.0
YR 2
S.D. 71.8 83 69.7
B/
Min. 264 96 142
SN
Max. 632 135 540

JIFRO LT, 3 THMERE BRI W Z LR ER
7o
(iv) Rk & bt

3ROSR 1T B RS X 7 TIHLL E, B
MR IX Ay TLYOLA FDRI—%5% D5 I F THET 5 =
LRIASTED HRTWS, LaL, () TRLEED
([CIASIZHE AT 5 7 X T OBIE K, WEBEEY
BB 2 RO IR I TEEN 5 S, 7 - TRER TS

TS T 5 R e a2 WREL, OV DT I T4 H
3% L B/e LT T o X DIHER E 217 VR 2 T
L, £, ZOEIHICT U HAHAEDET
M OFBEMEREIZ OV D78, ik
BAair-7 (F10R),

MR ooBlE kT I ERE L, B T4EU T
WY 2 R OREUIRBRE L, 40cmll LD 7 I i
DNWTT U H AR E 1T o7 (74 o H—F12
mm, £ F4mm). #EZ10.5cm AT LT &
ATV BT IR 21T o T,

VL EDORER, Bekpy/e 8RR £ V13278 % TH
ST D T2 DIZTASIZHE Ul L7256 24 H
DOREBET — LA LTI E T A23.6%TH o712, Z
DLk, ARRA FERESREE O M EIZh R
BoHoloE WA B,

HTIRERBR AT o- & 25, M5 ES oFEE
1X424kgf/em?, fix & 33\ aRBR K (264kgf/cm?) T HJAS
DOFAEM (225kgt/em?) & LY, FRECH) IR W
ZEMH LN oI,

CERR T~ 105 E)
(BB, wofst, IR, RERD

(HPERBRE®R  F13E H45)




. RARAFMEIRDERBATEHEF

Technological Development for Utilizing Un- or Less-Used Forest Resources
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