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Technological Development for Diverse Utilization of Wood Products

1.1,
Development of Wooden Interior and Exterior Parts

1.1
Development of School Desks and Chairs with 3 7
Plantation Grown Softwood )
3 8
JIS
9 1
1 2 3
7 10
8 Ji
9
L 1.1.2
o Development of Highly Value-Added Wooden
Interior Materials
2

1
Fig. 1. School desks and chairs.
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Table 1. Water absorption tests of wood treated with chemicals
iz EEHEME JE S fEsRE f RS (KA R
Chemical Water absorbed Swelling of thickness Swelling of length Swelling of volume
crucals (%) (%) (%) (%)
ikl 107.3 1.6 5.6 49.6
Untreated
TR % S 473 0.5 4.3 8.8
Epoxy
AT =g 69.8 0.5 4.9 12.0
Melamin
PEGH 55.0 — — 9.2
PEGDME*2 54.0 e = 4.0
7 v FREF e 52.3 0.5 3.6 6.8
X1 Polyethylen glycol

X2 Polyethylen glycol di-metylether
%3 Chemical bonded with fluorine elements

2

Table 2. Moisture absorption tests of wood treated with chemicals

MXHEE 33%
Relative humidity

MEAHRE  75%
Relative humidity

LR EEF
Chemicals BEEHEMR & X iR R ERE HEEMNR B SRR & &gsEsR
Moisture absorbed | Swelling of thickness | Swelling of length | Moisture absorbed | Swelling of thickness | Swelling of length
(%) (%) (%) (%) (%) (%)
A0 10.2 1.9 2.0 17.7 2.2 3.7
Untreated
=R ¥* HHE 9.6 1.9 23 15.1 2.1 3.6
Epoxy
A7 I U#E 9.6 2.0 2.2 14.6 1.8 34
Melamin
7y EFRH 6.9 1.5 1.6 11.7 0.8 34
X1 Chemical bonded with fluorine elements
1 4




PEGDME 4.0
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3 5m
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16mm (4mm
12mm 5
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.1.1.3

Development of Playground Equipment with
Curved Glued-Laminated Timbers
8

1.2,

Development of HouseBuilding Technology and
Materials for Wooden Houses

1.2.1
Research and Development of Wooden Flooring
Materials and Floor Construction

@)

@

PEG

20
PEG

, PEG

11
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JIS L-45
3mm
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RC
®) /N
8
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4 8
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.1.2.2
Development of Wood-Based Wintergarden
( 90
2
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.1.2.3

Development of High Quality Materials for

Wooden Houses with Todomatsu Medium Logs

)3 b
8
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20 28cm 3.65m
36% 120mm ) ,
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1 50mm 15mm 5
40mm  5mm
3 3
5 25mm 2
3 10 35mm 20
60mm 2
25mm 3 5. bmm
JIS A 1409
63 4000Hz 3
2 1/3
2
3
0.2
0.3 0.15 0.45
59
1.2.4

Technology of Producing Dimention Lumber for
Wood—Frame Construction Using Softwood Grown
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in Hokkaido
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210cm 3 4 206
2 140mm 204 89mm 2
B 204, 206
A 204, 206 2
273cm
3 T
1 CN50 10cm
204 5
261cm 85cm 2
@
5
T 4
3 204
Table 3. Result of bending test for 2 by 4 lumber
I il BE EEE TR EkE Yo TR HH T ghR =
Load diseetion Density Average ring width ~ Moisture content MOE MOR
(mm) (%) (tf/cm) (kgf/cni)
b PN 0.54 6.6 12.7 126 551
Maxmum value
M 0.47 4.4 11.1 96 415
Ty PTIAL R Average value
Edgewise B/IME 0.39 2.4 10.0 73 294
Minimum value
e = 0.04 0.95 0.43 10.7 52.8
Standard deviation
>N 0.44 4.7 11.8 120 633
Maxmum value
EYE 0.36 3.5 11.1 95 476
75w hIA R Average value
Flatwise B/ME 0.31 1.7 10.3 73 283
Minimum value
EHERE 0.03 0.68 0.32 9.8 81.6
Standard deviation
Note : MOE Modulus of elasticity in static bending
MOR Modulus of rupture in static bending 5
Table 5. Results of bending test
1 e 4 Dimentions of sosci HERE  BAWE  BANE  RERERO
able 4. Dimentions of specimen X AT REHE ARV HREDR
HBky (7 BHV PIE 770 U4 ARES Typeof Maximum  Ratio of Deflection at
Typeof  Height Breadth Depthof Thickness beam load MAXITHIIT IO midspan at
beam of beam ofbeam  flange of web design load design load
(mm) (mm) (mm) (mm) (kgf) (mm)
206-A 300 140 65 12 206-A 5711 4.0 4.0
206-B 300 140 35 12 206-B 5324 3.7 4.9
204-A 300 89 65 12 204-A 5478 3.8 53
204-B 300 89 35 12 204-B 4639 3.2 6.3
" 4
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Details and Structure for a Three—storied
Condominium

)
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.1.2.6
Development of Technique for Counterplan of

6 Aircraft Noise for Houses
P
LOAD POINT —
=
=\ Fon FRONT 1
=] 9%’( (a BACK & ’
q;;:all brs! Eg—_:_;w
R i
: / i 1B 6
—{ SUBBASE STOPPER
JJ MEASURE POINT '
| i
OO0O0OO0O0O00O00O0O
rj:fj i
4
Fig.4. Method of test set-up.
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Metal fitting-B
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Fig.3. Test members of metal fittings.
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1.4,

.1.4.1

Design of Road Materials Using Larch Grown in
Hokkaido
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.1.4.2

Development of Windbreak Fences Made of
Lumber from Thinned Wood
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.1.5.
Development of Wooden Exter iorProducts
8
I.2. KRE#HHOMER ERIATORESE
Development of Technology for Improving Properties of Wood Materials
2.1,
Development of Technology for Improving
Dimensional Stability
8
1
L2.2.
Development of Technology for Improving 8
Durabi l ity
.2.2.1 AAC
Development of Improving Technologies of Park
Facilities
CCA
(AAC) (ACQ) M
14 130
CCA
2 36 (812 ) AAC
AAC 8 3 (0.5 4 )
AAC CCA 4
AAC 2 4kg/m® 6 7 59 (2 15 ) 3
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AAC
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7 8
.2.3.
Development of Technology for Fire Resistance
Improving
.2.3.1
Deve lopment of Weather—Resistant FireRetardants
for Wood
6
7
8
2
1 2
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.2.4.
Development of Technology for Improving
Mechanical Properties
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Development of Technology for Improving Sound

Insulation and Absorption

.2.5.1

Development of Wooden Floor Structure with

Ability of Sound Insulation
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.2.6.
Development of Wood Materials with High and ( 1. Orm)

New Performance

&)
.2.6.1
Development of High—performance Combination 2.0 3.0mm)
Plywood
4) 5 20
15
79
7
.2.6.2
Development of Waterproof on Wood Surface
12mm
8
0y
8 5 L1
pH
1
2. Orm
120 130
2 JAS
1 4



pH

79

.2.6.3

Studies on Improvement of Living Enviromment for
the Elderly or Handicapped in Hokkaido

)
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Fig.11. Tables for wheelchaires.

(1)

.2.6.4
Manufacturing and Mechanical Properties of

Corrugated Composite Material made of Non—
Woven Fabric and Veneer

() ()

.2.6.5

Development of Wooden Floor Material with High
Insulated Performance
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Development of Technology for Combination of Wood and the Other Materials

.3.1.
Development of Composite Materials and
Establ ishment of Technology for Manufacturing

them
.3.1.1
@
Development of Composite Materials Made of
Waste Wood
()
2. 2mm
350
8 A 6.2g/¢g
1/4
Q) 0g/g
@ s
4
50mmx 50cmx 50cm
18cm
20mm
30mm
2
4. 3m
, , 4. 3mm 1. Omm
1.5 2.0m
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.3.1.2

Composite Effect of Wood Particle and Cement and
Sewage Sludge on the Algal Farming

78

.3.1.3
( (

)
Development of New Materials by Chemical
Processing and Combination of Veneer and the
other Materials

8
1
2)
3) ( )
4
25 30mm
1 4



I. KAHFIADSHLEBES D= ODEAHRFE

ELELTRHWSIGER, SYHBLEDOPEALS
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.3.1.4

Manufacture of Light-Weight Cement-bonded
Particleboard with a Filler

(‘ERBERE)

(BRFl, EEBALIITEG®RR)

I .4

Perfection of Use-Directory for Wood Materials

RKEMHDFERT=2T7ILORE

4.1,
Evaluation for Wood Qualities by Species

4.1.1

Wood Qualities of Plus—tree Glones of
Akaezomatsu (Picea glehnii)
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4.1.2
104 6
Development of Machinery Planting Technic for
110 Using Biodegradable Pots for Cultivation of
Seedl ing
3. Tmm 0. 54g/c®
@
6.2
8.5
1 3 6
2.5
5.0 110
19
8 6.3
1~8 8
6 ) oM
Table 6. Test materials used for soil burial.
No. R—R&#AT IR BE
Board type Thickness Density
(mm) (g/ent)
11 fv¥alb—Yaryf—F Arval—varyf—FK 9 0.24
Insulation board Insulation board
12 =P FR—FK 9 0.31
Seathing board
M1 MDF HIEH Z A T 9 0.61
Softwood type
M2 REMBRES AT 9 0.49
Low-density hardwood type
M3 HEMEEES AT 12 0.61
High-density softwood type
M4 ILERMAKE A 7 9 0.67
Waterproof hardwood type
H1 »—F&H—F TEHERR 5 1.04
Hard board Standard board
H2 THAE L F AR 5 1.02
Oil-tempered board
Pl R—F 4 Z)VHR— K 9.5 0.73
Particle board
P2 9 0.73
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.4.1.3

Wood Qualities of Plus—tree Clones of Sugi
(Cryptomeria japonica) in Southern Hokkaido
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Table 7. Sample trees.

LW il & MamERE
Sample Age Height Breast height
free (vear) (m) (cm)
A 72 304 75
72 30.3 64
C 72 29.8 46
12
7 10
() 3
7
#
1 3
(13 )
2)
C
C
3 1est
550 20
500

450

Basic density
(ENE) Faiias!

4)

C 136. 7x 10°%kgf/cm?

97x 10%kgf/cm?

kgf/om?

4.2,
Evaluation of Properties for Wood Materials

4.2.1

Evaluation of Strength Properties for Engineering

Woods
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.4.2.2

The Wood Qualities and Wood Processing

Motitudes of Plantation —Grown Trees in the Tropics

6 7 4

()

.4.2.3

Examination of Effects of Wood Shape on
Durability of Coating
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4
15mm
8 7
(1000 )
4
400
600
6 9 15mm
6
6 1
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1
7 8
4.2.4

Development of Mechanical Grading Machine
3

6,9,
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0. 926x 0.573
4 5 0. 924x 0. 407
®
20
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5
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20 4
0 8 0
+
5
-3.3 5, 4.8
4.9
8
%) ()
.4.3.
Making a Use-Directory for Wood Materials
105mmx 105mmx 3650mm 4.3.1

50
Drawing Up a Data Book for Interior Design Used
Wood and Wood Based Materials
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Technical Assistance for Fortifying of Local Forest Product Industries

.
Improvement and Development of Manufacturing Techology
01 .1.3.
Improvement and Development of Cutting Improvement and Development of Drying
Technology Technology
1.1 .1.3.1
Development of Automatic Process in Saw-mill Improvement of the Ventilation of Wood by High-
-Automatic control of headrig- Pressure Steam Treatment
()
@
m 8
8
1
5 8
2
.1.2.
Improvement and development of Pulverizing 3
Technology
8
4) (1)
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5) , 160

6) fizik
7 1
8) 2
3
3
2) 8
6 8
.1.3.2
Development of Practical High Temperature Wood
Drying Technology
EZIGRF
8 ( 5m)
1 52/

Fig. 1. Chairsmade of bentwood by steam treatment.
Joint production
Takumi Kohgei Co., LTD.
Tsuda Machine Industry Co., LTD.
Asahikawa Research Center Co., LTD.
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2% 35

.1.3.3

Development of Continuous Moisture Content
Measurement System

1.4,

Improvement and Development of Impregnating
Technology

.1.4.1

Development of Needle Incising Machine for the

Round Wood
8 9

.1.5.

Improvement and Development of Gluing
Technology

8

.1.6.

Improvement and Development of Treatment
Technology for Wood Surface

8

1 4



0. AHMERORERCEIRET HI-HDBIiRF

.7,
Development of New Processing
ERSFEERYMAMAET—<%EL,

I.2. E£EIEOREL

Rationalization of Manufacturing Processes

2.1,
Rationalization of Sawing Process

.2.1.1

Technology for an Automatically Controlled

Sawtooth Preparation of Band Saw

WOBITIEIRBEEORFOEREBICLYITH
nTWBEH, RFEETRITSHRREZELTLSED
EEZALbND, BITIEORTEHKELLFERS
FEEHBOBEARENENAFICEL I 5E5FHLD
MARKTHY, RRICEEIL - EHLEEDHILE
n"Hbd,

TRHS~TEEFIEMRE - ERMEDEFAFE A
BREOHED, BERBOMZRE, EXHSOM
KOEHFE, 18 - MIEBOKE, 58 - &E
WE-MTTOT5LOBKRE, BEMEEEOERE
itEIToT=.

SEEIFEHELEBDREARFRMBLIUVUAKEAYV I F
D& EITo 1=,

REtL-BEHEIRY EE(L1200mm x 1450mm®D
AEST, BHEEEZEEL 298I THAITSZ
&L=, ZEEHYIZ200mm x 800mm®D E # £ T1T
5C2&EL, X—YAMIZEBHTEII_TE—42 L
YT HA RIZS v X728 %aEahHE, Git4
AKO®E L UVERICKFEREHEZHRAETLE T,
Ftf=, FOZOHEADEHIZ, DDA YF

MU LEEEZMZ =, N\VUTIETTE—R & B LEE,

JZTF7HA FOBEAHEDLEIZEY—FEH S (30mm~
50mm) MBETIHEH, EMYZEITS> & E LT
ERLI=T—2 ANRAY 7 FTIEBHEIET T
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.2.2.
Rationalization of Drying Process

TRSEERY HAMET—<HL,

.2.3.
Rationalization of Manufacturing Process for
Laminated Wood

.2.3.1

Development of Technology for Producing Curved
Glued-Laminated Timbers and Enlarge of Their
Uses

(ERT~9FE)
(MITH, TH1LUR)

.2.3.2

Development of Defect Removal Technology for
Laminated Wood Strips

EEMAVEREGEERREOBRICLY, & - &
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.2.5.
Rationalization of Manufacturing Process for Board

.2.5.1
[F52<
8 $8HI L TULVZLY
Improvement in Dimensional Stability of Structural
Boards
8 7
0SB (
)
Q)
50kgf/cm?
@
8 10
6
.2.4.
Rationalization of Manufacturing Process for
P1ywood

8
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.2.6.

Rationalization of Processing
8

.3.
Assesments of Market-Performance of Developed Products
3.1, 8
Analysis for Market—Performance 9
.3.1.1 79
The Research of Trend of Wood Supply and
Demand, and the Direction of Use of Wood Grown
in Hokkaido .3.1.2
The Investigation of the Condition of Imported
Hardwood
8 10
.3.2.
Curtai Iment of Manufacturing Cost
.3.2.1
0 Production of Sauares (shokaku) from Smal | Logs
3 7
2) 100
8 8 7
3
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11 22cm ) MSR
L80
2
41x 115mm
1
2
105x 35mm 79
73S
3 44.3
MSR L80
3 K
F1R ERK1EXHYDIITHEESEFTY (AHE)
Table 1. Number of laminae per log and volume yield.
ARERY A HHARELY EEACARER Y
Sawing pattern Odd number pattern Even rnmber pattern
Bfk(cm) 7 K HEEY 7 I THE HEEY
Diameter Number of Yield Number of
laminae (%) laminae
11 0.65(0.00) 19.9(0.0) 0.79(0.00) 23.9(0.0)
12 1.11(0.60) 28.1(15.2) 1.12(0.00) 28.3(0.0)
13 1.24(0.40) 26.9(8.6) 1.52(0.60) 32.8(13.0)
14 1.96(0.75) 36.5(14.0) 1.84(1.29) 34.2(23.9)
16 2.54(1.29) 36.6(18.5) 2.41(1.88) 34.7(27.0)
18 3.01(2.39) 34.2(27.0) 3.09(2.14) 35.1(24.3)
20 3.86(2.88) 35.6(26.4) 4.68(3.14) 42.9(28.8)
22 5.39(3.43) 40.8(26.0) 5.49(4.13) 41.6(31.2)
3.65m
Note Number in parentheses show the numbers or the yield rate of
the lamina that can be useful in full length  3.65m
B2R FITOFRLE (ERFARTREM)
Table 2. Percentage of lamina grade ( in full length ) according to JAS. (%)
(o]
BIX 5 LIE
Mechanical L-grade
BfRX5S 110 100 90 80 70 60 E
Appearance grade Total
1% 0.6 0.6 0.6 1.7
2% 0.6 4.5 5.1 1.7 11.9
3% 0.6 4.5 6.8 11.4 6.3 1.1 30.7
4% 1.1 45 9.1 153 8.0 23 40.3
¥Hh 5.1 6.3 4.0 15.3
gt Total 2.8 9.7 25.6 38.6 19.9 34
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Technological Development for Utilizing Un- or Less-Used Forest Resources

Development of Utilization Technology of Wood by Chemical or Physical Method

1.1,
Development of Utilization Technology for
Charcoal Products
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Deve|opment of Production Technology for an Oil 3m 3
Sorbent Derived from Wood
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1 (No. 5585319)
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Study for Recovery and Treatment Technology of
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Maintenance rate of oil
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Fig. 1. Maintenance rate of oil addition rate of

powder oil gell agent.
0il used for test : Fuel oil of class A
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.1.1.3

Development of the Applied Products of an 0il
Sorbent Derived from Wood Made by the Practical
Productive Equipment
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1.1.4
Utilization of Carbonized Wood Fiber for the
Absorbent of Environmental Pollutants 1.2,
Development of Utilization Technology for Wood
Particles
8
1.3,
Development of Utilization Technology for
Constituents of Wood
’ 1.3.1
Utilization of Japanese Larch Extractives by
200 1200 Chemical Modification
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Screening and Utilization of Antifeedant for Small
Rodents from Tree Extractives 8 10
.1.3.3
Utilization of Edible Fungi Components
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Development of Utilization Technology of Wood by Microbiological Method

2.1,

Establishment of Cultivating Technology for Edible
Mushroom

2.1.1
Breeding of Shiitake (Lentinula edodes)
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.2.1.2

Establ ishment of Protection Technique of Fungi
Contamination on Saw-Dust Cultivation of Edible
Mushroom
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Study of Efficiency Method on Fruit Body

Production in Sawdust-Based Cultivation of

Bunashimeji (Hywsizigus marmoreus)and Maitake

(Grifola frondosa)
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Study of Efficiency Method on Fruit Body
Production in Sawdust—Based Cultivation of Genus
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Development of Sawdust-Based Gultivation
Technique of Shiitake(Lentinula edodes)
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Efftcts of Yield Increaseres on Sawdust—Based
Cultivation of Shiitake(Lentinul/a edodes)
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2.2,
Utilization of Wood with Aplication of Function
of Micro-Organisms
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