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Technological Development for Diverse Utilization of Wood Products

1.
Development of Utilization Technology for Enlargement of Wood Products Market

.1, iV
Development of Wooden Exterior Products
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Development of Wood Exterior Product, Including
Gardening
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@ Development of Counter Balanced Vertical Sliding
n 20 24cm Door Assembled by Wood Panels
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Fig. 1. Drive mechanism.
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Fig. 2. Front view.
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1.2

Development of Construction Technology and
Materials for Public Works and Agricultural
Facilities
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1.3.

Development of Wooden Products Related to
Hedlth and Welfare
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Studies on Improvement of Living Environment for
the Elderly or Handicapped in Hokkaido
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1.3.2

Development of Wooden Floor Systems from a
Viewpoint of Safety at Walking with Frozen Floor
Surfacein Winter
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Fig. 3. The overview of winter season guidepost
system for the visual disabled person.
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1.3.3

Development of Wooden Playstructures for
Children of All Abilities

11 12 14

1.34

Development of Indoor Wooden Playstructures
Considering Universal Design
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Sightedperson(Male). Sightedperson(Male).
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64steps,85sec. 33steps,36sec.
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Fig. 4. The example of the walking track in case
of examination walking.
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Fig. 5. Wooden wheelchair adapted for the special
slide.

700mm
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Fig. 6. Hand-operated wooden conveyor.
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1.35

Development of the Safe Inducement and Warning
Block for Visual Disturbance People for the Cold
District
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12 13

Development of the Wooden Tool for the Old
People for Horticultural Therapy

Fig. 7. Wooden portable flower bed for the indoor Fig. 8. Wooden portable flower bed for outdoor.
(the going up and down type).
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A1.3.7

Development of the Improvement Technology in

Amenity by Wood Based Materials
MDF OSB
2 A B
A
K kg/m’(kg/kg of dry air) K
0SB
MDF
K
MDF 3
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1.4,

Development of Materials for Environmental
Purification from Wooden Resources

1.4.1
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Utilization of Carbonized Wood Fiber for the
Adsorbent of Environmental Pollutants

@)

9 10
16 32 32 60mesh 1
10
7 30
6
9 16 16 32 32 60 60 115 115
250mesh 250pass 6
3
115mesh
@
10 11

0.88Mpa 7



12

— 1.5cm
i Centerpart(radius)

— 1.5cm ]
Intermediatepart(width)
— lcm

Outskirtspart (width)

Fig. 9. Sampling positions of the moulding of Todomatsu fiber heated by a microwave.

5cm 10cm 1

7 9 9 Table 1. The difference of extractives from the
moulding of Todomatsu fiber heated by a
microwave between sampling positions.

0
Extractionyield %)

Alcohol-Benzene Alkali

Raw materia 137 179

0
Upper part 110 20.0

Lower part 9.5 194

Outskirtspart 119 200

- 0.3 0.0
25 6 20 Intermediate part

A Center part 0.0 0.0

4 600 900 1
30 26 3
8g/g 4 600 700 800 900
0g/g 31.8 44.6 31.7 26.5mg
5 6 169/g 190 350 260 110mg/g

4 @)
10 11
A 45 15g/g 800 40 900 40
850 40 60 80
5 6 13g/g BET

800 850 900
40 515 421 415
3 850 40 60 80
11 421 32.7 29.4
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5.6mi/g 2

Table 2. The yields and properties of activated carbon
during the activated process.

800 850 900 40 676.5 752.7
1,185.2nv/ g Activatedtime M
850 40 60 80 752.7
) 0 15 20 25
1,022.9 1,124.3m’/g
Vields (%) 100 265 252 24.0
(5)12 speificaurfacearea ™ | 2000 13502 13727
Adption . mémg/g) 342 2091 3218 3351
500 1
Note Nonmeasurement
20 2.5
30 180 20 1,372.7m’lg
880 15
2 25 25 335.1mg/g
2 9 12
2.
Development of Recycling Technology for Wooden Resources
2.1,

Development of Technology for Recycling
Resources from Waste Wood

2.1.1 12
Development of Machine Tool for Wood Ball NC
Block
3cm
27
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79 12 13
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2.1.2

Development of the Artificial Reefs by Wood
Particles, Sewage Compost and Sewage Ash
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2.1.3
Development of Wood-Cement Composite Algal
Farming
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2.1.4 @
)
Practical Application of Wooden Pavement Made
of Hammer-Milled Chips from Waste Woods 150mm 6 50mm
) 10 11
2
8 1Imm 8 22mm 2
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Table 3. The outline of three types of production.
0
) Resincontent )
Typeof Density Feature of production

roduction cm?®
P (g/om) Adhesve  Preimmersed resin

’ 0.45 20 10
High durable type Thistypeisalittle hard,but has enough strength and
durability.
045 30 Non
Durabletype Thistype has hardnessto prevent danger when falling
and has durability.
Normal type 0.40 30 Non

Thistype has enough safe hardnesswhen falling andis
inexpensive,

Note : Resin content isaratio of resin weight to the weight of oven-dried wood.

J. Hokkaido For. Prod. Res. Inst. Vol.15, No.4, 2001
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Table 4. The performance of each type of the production.

Highdudbetype  Durabletype Normal type

.. (G) 110-120 95-105 80-90
Safety Elasticity
(B.PN) Dry ) 9 9
Slipperiness Wet 80 74 74
(cm/s)
Coefficient of water permation 03 03 07
(mm) 15 31 5.
Strength Performancetolocal compression
(MPa) 310 115 65
MOE
Bending performance (MPa) 6.5 24 14
MOR
1B( MPa) 0.82 043 0.2
Durability Performancetofreezingandmeting |1B(Beforedamaging)
1B( MPa) 0.56 0.26 0.16
IB(After damaging)
B (%) 706 57.7 8L1
____________________________ TheratioofremansofB_ _ _ _ _ _ _ _ _ _ _ _ _ _ _________
! . - . (%) : 4857 6.1-6.7 596.3
Dimentiond stability Thicknessswelling
Oy 0506 0508 0509
Linear expansion
GB(%) 47 39 30
Comfortof walking Hardness SB(%) 14 15 13

JISA6519(1995)

10mm 784.5N
(1B)
20 80 16 10

GB 100cm SB

Note: Thedasticity istested with JISA 6519(1995).
Thedlipperinessistested by portable skid resistancetester.
Thevalue of the performanceto local compressionisthe depth of 10 mmin diameter that isloaded at 784.5N.
Theperformanceto freezing and melting iseval uated with comparing theinterna bonding(l B)beforefreezing-melting trestment withit after treatment.
Thevaue of thedimentional stability isat absorption of water.
The GB isbounce hight of golf ball dropped from 100cm hight to pavement and SB isitsof steel ball.
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2.15
Technological Development for Utilization of
Residual Stump and Root
4
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90 meg/100g 47 - 26

200 250 300 350

1 3/4

12

J. Hokkaido For. Prod. Res. Inst. Vol.15, No.4, 2001

2.1.6

The Use Evauation of the Treated Wood Contained
in the House Demolition Wood
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Fig. 10. The number of treated ground sill each

constructed year.

Legend: [E] Sprayed,painted; FJCCA; Creosote; E]Non-treated
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68.8 8.3 2719/t Study of Recycling for Waste Wood from Wooden
b.p.339 House
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2.2.

Development of Technology for Circulative
Utilization of Wooden Resources

2.2.1

Development of the Pincers Equipment for
Dismantlement Lumber of Wooden Houses
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Shiranuka

% Onbetsu

Kushiro-shi
63%

11

Fig. 11. Ratio of amount waste wood from wooden
houses in Kushiro subprefecture.

[ 20
Fig. 12. Waste wood from wooden houses and
shortage of livestock litter.
Lagend: § :Maximum amount of waste wood
from wooden houses
[ :Shortage of livestock litter

(Convert into 20% moi sture content
wood)
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Table 5. Outline of plant and manufacturing cost.

Outlineof plant
10,000t/ 20,000t/

(1) 300 300
Workingdays (dayslyear)

@) 10,000 20,000
Wastewood (t/year) ' '

( m) 46,366 9,771
Production (m3year) ’ '

Qi)

5,000 5,000

Charge (yen't)

cr m
Price (yervmd) 1500 1500
Yieldof products .77 .77

() ) )
Workersinplant (Persons)

()
Operatorsfor power (Persons) 1 2
shovels

()
Workersforremoving  (Persons) 4 8
nailsand metal fittings

Manufacturing cost
10,000t/ 20,000t/

(1) 2,111,000 3,659,000
Laborcost (yen/month) i haad

(1) 743,292 1,483,252
Electricpowercost (yen/month) ’ S

(1) 1,845,224 2,792,812
Depreciatedcost (yen/month) e e

(1) 120,000 240,000
Fuelexpenses (yer/month) ' ‘

(1) 1,100,833 2,086,133
Others (yen/month) e IS

( /) 71,044 122,594
Manufacturingcost (thousandyen/year) ' !

(1 m) 1,532 1,321
Manufacturingcost (yen/md) ! !

( 1) 50,000 100,000
Incomefromchage (thousandyen/year) ' '

( 1) 69,578 139,157
Netsales (thousandyen/year) ’ ’

«C 1)
Sellinggenera (thousandyen/year) 11,874 13,730
Administativeexpenses

( 1) 36,660 102,832
Operatingprofit (thousandyen/year) ' !
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3.

Development of Technology for Improving Properties of Wood and Wood Based Materials

3.1

Development of Building Technology and 12
Materials for Wooden Houses

3.1.1
Development of Utilization Technology for Large

Log of Karamatsu (Larix leptolepis Gord.)
300 mm
150mm
(1)
(2) 17
(3)
(4) (5)
(6)
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9.72kN/mm?  9.92kN/mm?
32.9N/mm? 32.8N/mm?

12

105% 300mm

8.14kN/mm?

150mm

x 300mm
(©)

JAS

(4)
1

15mm N75 NO90O
20mm
15mm
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)
300g/m’
3.1.2 21kN/m 90 10m
( )
Manufacturing and Practical Use of 1-Beam with ©)
Timber Grown in Hokkaido
2% 4 4 2 6
210
7 Wmax/Wdes
I 4.0
oca o lim
6
Table 6. Span table for floor-joist of -Beam.
2
11 2x 4 Type Pitch of joist
X
Heightx Width 455 303
235x 44 3,350 4,080
12 235% 64 4,000 4,870
235x 89 4,690 5,700
286x 44 3,850 4,690
286x 64 4,600 5,590
(1) 286x 89 5370 6,520
1 4 unit : mm
44mm 6 13 ! )
6 Table 7. Result of bending test.
2 L Wmx Wds WeWies O ca O lim
2 type Av. Av. Av.
235x 44 318 183 33 56 55 106
235x 64 3640 217 38 58 70 121
235x 89 4550 230 47 49 113 152
286x 44 3640 174 38 4.6 59 121
286x 64 4550 220 47 47 105 152
286x 89 4550 276 47 58 77 152
10
L: (mm)
Winax : (kN)
Wos : 455mm (kN)
O cal :Wodes (mm)
O Iim : (mm) 300

Note: The number of test specimen was 10 per type.
L : Length of test span(mm)
Wmax : Converted maximum load as uniform distribution(kN)
Was : Design load in 455mm-pitch of joist (kN)
4 ca : Cdculated deflection in loading Wdes(mm)

Fig. 13. Type of -Beam. 3 1im : Limited deflection(mm)=Lessthan L/300
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() 13
11 12
14 A 2F
Fig. 14. Framing the second floor of A's housing.
3.1.3
4mm 2
Evaluation of Quakeproof Performance for the
4 Frame Work Wall Made of Timbersin Hokkaido
4 and Examination of Performance Improvement
2
A 1F 2F
83m 235 44mm 40  235% 89mm
49
2F
14
B 1F 2F
9.1m 235x 4mm 69
235x 64mm 48
210

12

JS

1/30rad
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1/300rad 1/150rad
1 130kgf/m
1.96kN/m 200kgf/m
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3.2.
12 13 Development of Building Technology and
Materials for Large-Scale Structures
3.1.4 3.2.1
Establishment of Method Used Adhesive and Nail Development of Wooden Bridge with Reinforced
Jointly inthe Field Girder Using Karamatsu Timber
11
12
2
2
@
@
©)
15 4
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30m 1.5m

13

11 12

3.3.

Development of Wooden I nterior and Exterior Parts

3.3.1

Development of Wooden Pavements, which is
Made from Left of Precut Wood or Not Effectively
Used Wood

12
15
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Notchedforcore.

'y
=

D- Cutintheproper thickness.

15

Fig. 15. Scale shape pavement made from
veneer core.

i
Ditchedforsquarewood. ‘w
S 2

& Cutaongadi a4ond line.
16
Fig. 16. Diamond shape pavement made from
left of precut wood.
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ACQ
0.81% 0.98Mpax 1
OGR 3
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@ AAC
SPF CuAz AAC
20x 100x 200mm
12 13
() X
35
3.4. 17
Development of Technology for Improving 18
Durabilit
d M
3.4.1 24
60 28
Evaluation of the Durability of Wood Treated with
Low Toxic Preservativesin the Sea @) CuAz
JAS
CCA CuAz
3
CCA
CuAz
80
80 —¥— Control
—%= Conra @ CUAZ138%
—&— CuAZz138% o H—o—cuazosms| " ]
60 | |~ :CuAZ069 —— —— AAC3.2%
. : ;2:3;‘: ’ —A—AACLE%
= 4 = = 40
%o % o0 k.
0 0
0 10 20 30 40 0 10 20 30
Exposure period(months) Exposure period(months)
17 18
Fig. 17. Weight losses for treated specimens Fig. 18. Weight losses for treated specimens
Japanese cedar. Japanese beech.
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(3) AAC

40

)

Fig. 19.“ Konomi”made of incised cylindrical timber.
3.4.2

Improvement on Durability of Wooden Material
for Riverside Construction

Fig. 20.“ Konomi” made of sawn timber.

20
@
@ 12
19
)
222kg/m’
166kg/m’ 3.4.3
JAS K3
10mm 80% 10% Development of Maintenance Manual for Wood

50% Outdoor Playing Structure and Log House

60
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23

14
12
@
11 61
11 5 10
11
@
12
14
1/8
©)
12 30mm
1.2x 1.2m
12 14
.3.5.
Development of Technology for Fire Improving 20
Resistance
25
30mm
3.5.1
Development of Fire Preventive External Wall
Made of Wooden Materials 0
100

10 6

30mm

15
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Table 8. Fire retardant quantity required to pass the standards of fire preventive materials.

(kg/nT)
Fireretardant quantity
Sugi Tamo
Fireretardants Chemical formula
Fire Quasi- Fire Quasi-
retardant noncombustible retardant noncombustible
material Materias material Materias
o CHs NaHsPO,4 100 150 150 150
Guanidine phosphate
CHs N3)2HsPO 100 50 9
Diguanidine phosphate (CHs Ns)2HPO:
CoHsN/OH3PO 50 50
Guanylureaphosphate st
NHHPO 50 100 100 ?
Ammoniumphosphate HPO:
. . (NH4)2HPOy 50 100 100 150
Diammonium phosphate
) (NH4)2S04 100 ° 100 ?
Ammoniumsulphate
HsB 50 9
Boricacid BOs
NHJ)0 5B 50 9
Ammoniumboronoxide (NH:) O
Na.B 4H0 100
Sodiumoctaborate &B:Ors

)

Note: Y:A standard is not passed in the maximum quantity.

11 12 10
12 6
1SO 5660

.3.5.2

Development of Fire-Retardant Wood Used for
Interior and Exterior

12
¢

.3.5.3

Development of Fire Retardant which Conformable

to New Building Standards

@)
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15mm
150 200kg/m’

1SO 5660
50kW/m?
5 10

2

12

50 100

50 200g/nt

200kW/m?

29

2
10
1 3MJInr
80g/n' MYy
100g/m?
80g/n’
12
()

.3.6.

Development of Wooden Products with Excellent
Design

12

3.7.

Development of Wood Materials with High and
New Performance

12

15 4



4.
Development of Technology for Combination of Wood and the Other Materials

4.1.
/

Development of Composite Materials and

Establishment of Technology for Manufacturing

Them
411 25 30mm

Development of New Materials by Chemical

Processing and Combination of Veneer and the 9

Other Materials

/
/
/
0.5mm
8
10
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9.
Perfection of Use-Directory for Wood and Wood Based Materials

5.1, 3 23 68
Evaluation for Wood Qualities by Species 34 35
20.4cm 12.4m
5.1.1
2
Test of Wood Qualities for the Selection of 1 4 48
Todomatsu (Abies sachalinensis Mast.) Plus Trees 184 3 20.0cm
16.1m 24 96
35 18.7cm 13.8m
17 8
21
@
50cm
30mm 2
3
X
2mm
5 30mm
20 x 20mm
320mm JSz 2101
9 12
2 12
9 10 ©)
11 X
12 11 23 0.40g/cm®
3.3mm 48
0.39g/cm’ 3.6mm
12 4 24 0.39g/cm’ 2.8mm
@
21
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0.66g/cm’  0.46mm 0.62g/cm®
0.34mm
S
23
4.3 48
4.3 24
5.3
1
5.4
23 61.9MPa
8.2GPa 3.6mm 0.39¢/
cm’ 48 59.0MPa
8.0GPa 3.6mm 0.39g/
cm’ 24
64.7MPa 8.3GPa 3.2mm
0.39g/cm’
1
8.5
12.4
63.7Mpa
7.8Gpa
r=0.640 0.864
0.38g/cm’
3

33

102

5.1.2
TheWood Qualities of Northern Ocean Hardwood

11
12 7 6
19 28cm 20 3lcm
103 128 137 178
1 9
84.5% 69.3%
513kg/m®,
568kg/m’
5cm

15 4
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Table 9. Several wood qualities of northern ocean hardwoods.

(%)
) Shrinkageper1% ' ' ( )
’\Qtsalf'[e Bulk moisturecontent S N9 Compres:  Hardness
. ; son
. ingreen density Tangentid
Spedes ©) () Tageid Red T o Y, arae
direction  direction (MPg)
866 502 029 023 17 P2 562 143
Betulaspp.
Betulaspp. 675 567 030 026 133 1074 620 179
Plagtun
Tiliaspp. 03 395 028 021 92 672 37 95
PopulUSSPD. 1028 390 029 017 99 670 429 93
Betulaspp. 845 513 032 026 117 800 450 123
Vanino
Acerspp. 693 568 033 023 116 819 460 188
Betulaspp.
P 474 71 657 431
platyphylla
) Sukatchev
Japan
Tiliajaporica 398 031 020 7.8 637 A3 98
Acer moro 535 031 016 18 a2 41 196
) Eo; O, Oc;
) ( 1989)
Note: ):Es;Yongsmodulesinstaticbending,o »; Bending strength,o .; Compressivestrengthparallel tograin.
): DatefromNihonnomokuzai (Nihonmokuzai kakougijutukyokai 1989).
032% T
0.26% R 033% T 0.23%
R 11 12

11.7GPa 80.0MPa

11.6GPa 81.9MPa

45.0MPa
46.0MPa
12.3MPa 18.8MPa
17 27/mm
60%
64%

11
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5.1.3

The Wood Qualities and Availabilities of Several
Hardwood Species Grown in Hokkaido

12 10
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5.21

Effects of Inner Crack on the Timber Joints

Performance
33
401 70%
13 15
1 4 39
80cm 2m 19 71 2
179
146% 12
47%
@
645kg/m’
345kg/m’
T 10.4% @
6.9% T/
3.8
13
115.4MPa 65.1MPa
12 13
5.2.2
Physical Propertiesand Durability of Natural Paints
and Adhesives
12 13
)
5.2. 1
Evaluation of Propertiesfor Wood Materials
15 4
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3 1
3

6

200
300
13

12 13
5.2.3

Adhesive Properties of Laminated Wood at Low
Temperatures

12
20 65%RH
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13%

RE API
13 20
-20 - 20 -197 - 20
1 1 4
13% 20
API
12 13
5.3.
Making a Use-Directory for Wood Materials
5.3.1

Determination of and Countermeasures for Indoor
Air Pollution of Housesin Cold Region

30 0.1mg/m’
MDF
JAS JS
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10 0.035ppm 35 0.051ppm

11 8
4 1
1/ 20 60%
Foo
0.01ppm Fe
0.1ppm
20 50%
05 /
0.1ppm
12 ) e
2 3
3
@
Feo 0.8 5
1.6mm 1.6mm
6 30x 27cm 6
JAS
10
3
8
60% 0.5 / 20 25 30
35
20 0.021 0.077 ppm
35 0.087 0.316ppm
11 1
0.8mm
20 0.77ppm 420g H 120n7 1t

15 4
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Table 10. HCHO emission from plywood treated with painting type adsorbent.

(mg/1)
HCHO in water Adsorbent A Adsorbent B AdsorbentC Adsorbent D Adsorbent E

Untreated 0.89 0.87 0.65 0.77 0.67

Tredted 0.83 0.075 0.019 0.033 0.018

11
Table 11. HCHO adsorption ability of passive type adsorbent.

(Ppm)
Plywoodl Plywoodl+ Pywoodl+ Pywood2 Pywood2+ Plywood2+
HCHOinar adsorbentF  adsorbent G adsorbentH  adsorbent |
24
After 24hours 1059 0.582 03% 0.853 0671 0437

12
Table 12. HCHO adsorption ability of active type adsorbent.

(ppm)
HCHOinair Adsorbent  Sugi bark  Sugi bark treeted  Todomatsubark  Todomatsubark
| with ammonia treated with
ammonia
.. . 1.133 1.078 0.874 1.042 1.074
Initid consistency
Immediadyaftarmesaring 0.196 0.027 0.074 0.409 0.173
After 3 hours 0.320 0.214 0.086 0.583 0.051
24 0477 0547 0.758
After 24 hours ’ ’
48
After 48 hours 0.625 0.718 0.118 0.856 0.04
Note trace
12
48
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©) 2cm/ny’
19 23 45%
10 12
0.1mg/m’
23
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Technical Assistance for Fortifying of Local Forest Product Industries

1.
Improvement and Development of Manufacturing Technology
.1,
Improvement and Development of Cutting
Technology
12 36cm
27x  150x 1,200mm
1.2,
Improvement and Development of Drying 1 6 12
Technology 11 12
A1.2.1 2
Stress Release Method of Kiln-Dried
Hardwood Lumber
6
3
1
Table 1. The condition of air-drying.
(%)
Air-dry term Start of air-drying Mol sturecon;%(r)yfisrg:ci mensafter
1month July 189
6months May 16.7
12
12months August 156

No;[e: Operative plaoeof ar-drying : Asahikewa, JAPAN
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12

2
Table 2. Kiln-drying schedule for the Japanese Oak boards.

0 0,

mc P pyBubTems ) WeBubDeyesion’ ) emc 9
(Green)-35 45 3 16.1
35-30 45 4 14.3
30-25 50 6 11.8
25-20 55 u 8.3
20-15 60 20 5.0
15 (End) 70 28 32
Equalizing 0 20 53
Conditioning 0 u 84

EMC : Equilibrium moisture content

x 10°

0.40
.30 %

1

I

b
Strain

0.20
0.10

Strain

0.00 |- Ko, + : —
020 0 10 20 30 40 50 60 70 100 0 - - . 0 0 70
Moisture content () Moisture content ()
1 2
— - — —=— 1
—— 6 e 12 —— 6 e 12
Fig. 1. The change of longitudinal strain during kiln- Fig. 2. The change of tangential direction strain during
drying at every air-dry term. kiln-drying at every air-dry term.
Legend:Air-dry term:—s— : Omonths ; —=— : Imonths; Legend:Air-dry term: —s—: Omonths ; —=— : Imonths;
—— : 6months;- -« : 12months —a—: 6months;--+- : 12months
@
1
1 6
1 10% 10%
12
©)
6 12 3
@
2

15 4
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Table 3. The comparison of check area during kiln-drying.
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( (en?)
Air-dry term Check areacf pith side Check areaof
specimens
a. min. B, Sten_da.rd Coe‘fi_cie.nt of av.
Deviation Variation
Omonths 012 001 102 0.30 257 0.13
1 month 005 -003 051 012 265 -0.08
6months 0.04 -0.07 0.17 0.07 1.76 0.05
Doohs 002 006 015 0.06 153 0.03
@
1
6 12
11 12
1.2.2
Development of Moisture Gradient Measuring 2
System to Prevent the Deformation of Kiln-Dried
Softwood Lumber
13
12

12

14

CT
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1.2.3

12
Development of Conductance M.C. meter attached
to the Full Automatic Control System of Lumber 13
Kiln
) 62 12 13
()
10
1.3.
Improvement and Development of |mpregnating
Technology
10 12
1.4,
12
Improvement and Development of Gluing and
Surface Treatment Technology for Wood
12
1.5.
() Development of New Processing
12
2.
Rationalization of Manufacturing Processes
2.1 @
Rationalization of Sawing Processs and Drying Process
406 135
2.1.1
Investigation of Actual State on Sawmill Machinery
in Lumbermills
36
@
63
63
10 14.3
11
1 13.8 11 12

15 4
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Rate

33

100
90

80 |—— —— . JR R —

70 R

60 j—-—— - - . [ —

50 [-— : - -

Ages of sawmill machine

3

32 63 | 12

Fig. 3. Ages of sawmill machine (Total).
Legend:EE: : 1988 ;H : 2000

90
80

60] - —-
50

Rate

30
20
10

-5 6-10 11-15 16-20 21-

Ages of sawmill machine

32 63 | 12

Fig. 4. Ages of sawmill machine (Log Bandmill with
feed carriage).
Legend:EE: : 1988 ;1 : 2000

100
90

80

70

60

5 50
40
30
20
10
0

Ages of sawmill machine
5
EE 63 [ | 12
Fig. 5. Ages of sawmill machine (Table bandmill).
Legend:£E: : 1988 ;I : 2000
21
53 5 22 73
30
11 3
28 0]
72 95 16 3
3 63 12 12 2
21
38 22
()
2
4 5 63 12 27 40
1
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Bandsaw for sawing timber Bandsaw for sawing plank board
10 100
80 80
g g
24 60 14 0] ST p——
40 40 i
20 20 2
k i R . . o - :i fim .
17BW.G.  18B.W.G. 19B.W.G. 20B.W.G. 21B.W.G. 18B.W.G. 19B.W.G. 20B.W.G. 21B.W.G. 22B.W.G.
Thickness of banaww Thickness of bandsaw
6
B 63 [ | 12
Fig. 6. Thickness of bandsaw.
Legend:EE: : 1988 ;| : 2000
50/
2 52
825 & = 7
o N s
50— <
3 63
= 2 1983
s 17 /
29
194
600~ J 2
12 2000
Bandsaw for sawing plank and boerd 2000
a5
Bendsaw for sawingtimber
T O Y DU N B (i)
080 08mm 090mm 0%mm  100mm 106mm 110mm  115mm 120mm 125mm
2IBWG ABWG 1BWG 18BWG 6 63 12
Thickness of bandsaw B WG
7 B.W.G. Birmingham Wire Gauge
Fig. 7. Relationship between yield and thickness of
bandsaw.
71 60 18B.W.G. 65 33
26 64 19B.W.G. 30 63
17 8 50 29 18B.W.G. 33 10 19B.W.G. 58
76
7
0]
32
41 79 18 22
23 9 40
10
47 48
()
24 68
14 20
17 7 45 5 ()
15 4
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Development of an Information System for Sawmill
Operation
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et Tol=3:104 ' AR5 Cost management
Streamlining factory EEIZHNBIAALEFET S
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Cost reduction SEFMERITL. A7 Ya— )L ER

£

_‘?% ES- 5% 4 @i Production statistics
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Fig. 8. The system overview.
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2.1.3

Development of an Automatic Piling Device for
Irregular Laminas

12

13

12 14

2.2.

Rationalization of Processing

2.2.1

Development of Effective Extraction Method for
Color Changing Substances from Kiri Wood
(Paolowniatomentosa Steud)

47

12

15

11



11 12

2.3.
Rationalization of Manufacturing Process for ©)
Plywood
2.3.1 10 7 SD
Manufacturing of Interior Softwood Plywood 10
2
10 12 13
2.3.2
12 Reducing of Warp in Manufacturing Process of
Composite Flooring
1
@
12
2
1.6mm 26 2.4mm 19
7 8
9
@) 9mm 5
3 2 3mm
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4
Table 4. Glue condition.
100:10 5
Mixing Resn  Hardner Table 5. Veneer constuction of base plywood.
22 23g/900cn? (mm)
Gluespread 39
1.18Mpa(12K gf/cn?)  60min Mark Fece  Crossband Center core Crosshand ~ Back
Pressing Roomtemperature 16 2.7 22 2.7 16
450mx 90cm 16 22 25 22 25
Size Width Length 16 22 22 22 27
6
Table 6. Moisture content of base plywood and veneer, and
exposure condition.
(%) (%)
Mark | Base plywood Veneer Exposurecondition
5 6 5 6 Wrapped with polyethylene sheet
20 RHE5
L L Exposedin 20 RH65 condition
20 RH90
18 18 Exposedin 20 RH90 condition
20 RHE5
5 6 L2 Exposedin 20 RH65 condition
20 RHE5
2 5 6 Exposedin 20 RH65 condition
©
4
@
0.9, 1.9, 3.3mm 22 /90cm
@
5
©
@ O
©)
24
@
@
6
15 4
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Fig. 10. Effect of moisture content of base plywood
and veneer on composite flooring warp.

@
b c
(©)
@
10
d,
e f
g
h
6 d e
d e

11

J. Hokkaido For. Prod. Res. Inst. Vol.15, No.4, 2001

10 2,900

412750

() # 4 | P

Warp

€ weight

6
Stat 1d 2 3d 7d 14d 28d 42d 56d

time
11
- A -
-.*_

Fig. 11. Warp and weight of composite flooring
exposed in moisture absorption and drying

condition.
Legend —o— warp -4 warp - weight
- weight

©

©
7.84 10.8GPa 80 110tonf/

cn?
12 )

2.4.

Rationalization of Manufacturing Processfor Board
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2.4.1 MDF 7
Raw Materia in Hokkaido
Raw material Todomatsu (Abiessachalinensis) chip
MDF 2000 90 ]
mY/ Congtruction of boards: Single-layer
4 48 Target :280% 280% 9mm
1200 ¥ MDF Size
: 15%?
2 i Resn Melamine ureaformadehyde
MDF 1 1.0%32
Wax Emulsiontype
2015 . ) ) .
Forming Non-oriented by forming machine
3 188 3
Pressing min.
3
Note: @) Based on oven-dry weight of wood.
8 (JIS A 5905 )
Table 8. Properties of boards(According to Japanese
MDE Industrial Standard).
MDF
MDF Testmethod Manufactured MDF
MDF (g/ed) 0720035 080 9)
Density (0.35 or over up to and excl. 0.807)
12 1 0505 9)
VDF 1B% (MPa) min.
355(30.0 9)
2)
7 MOR? (MPg) min.
8 JS 30 MOE® (GPg) 31(25 _ 9)
12 14 TS (%) 5412 7)
max.
1): 2): 3):
4): (4 ) 5:JsS
(MDF 30
Notes: 1): Interna bond; 2): Modulus of rupture; 3): Modulus of
eadticity; 4): Thickness swelling (24-hoursimmeraing a 20+
1 );5): Requirement of JS (MDF, 30type).
2l
Assessments of Market-Performance of Devel oped Products
3.1, 3.2.

Analysisfor Market-Performance

12

51

Curtailment of Manufacturing Cost

12

15 4



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

1.

Development of Utilization Technology of Wood by Chemical / Physical Method

1.1,

Development of Utilization Technology for
Charcoal Products

111

Development of Environmental-Friendly New
Materials by Chemical Processing of Heat-Treated
Wood

250 300
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12
275
9 16mesh
10%
Pb2* Cu2*

275

12

1mm
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1.1.2

Developement of Simplified Rotary Kiln for Heat- FT-IR
Treatment of Wood-Chip and Wood-Chipdust

300
300
12

600 1,000 1.2,

Development of Utilization Technology for Wood

Particles
300
1.2.1
Utilization of Wood Chips for Filter Material of
Underdrainage
1 am?
300
@
JI S-
M8812

15 4
53



250

250 , 250

650
300

(9 80) (9 60) (9 90)

Drainpipe Drainpipe Drainpipe
be=200-»4 Fo#-200-1 be-200
Shosanbetsu Monbetsu Furano
1
(mm)

Fig. 1. Sectional view of the underdrainage.

100 1

80

60 g
8
(mg/L)40
20
()
Years
00 200 ‘ 400 600 _-;(.JO 3 C/N
— CIN  ----- ° ,
s A . :
o (75% 75mm) x
2 ?OD N Fig. 3. Changes of C/N and density of filter materials.
- Legegnd — C/N  ----- Densty e Japaneselarch
) ) chips A Jgpaneselachsumpchips = Stump
Fig. 2. COD of underdrainage. chipsfrom mixed forest Stum;lzlchipsfrom
Legend e Japaneselarchchips A Japaneselarchchips mixed forest (75% 75mm) x  Seghalinfir chips
with bark ; ®  Stump chips from mixed forest
1
1
125 90
X 75mm
10cm  75x 75mm 3
2 3
CIN
@ 3
CIN
COD
2
3
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@) 1.3.1

Development of Antifeedant against Voles from
Chemica Components of Woody Plants

12 13
)
1.3.2
© . _ _
Utilization of Japanese Larch (Larix leptolepis
(Sieb. et Zucc.) Gord.) Components by Chemical
Processing
12 13
(@)
1.4,
Development of Utilization Technology of Bio-
Mass from Forest
10 1.4.1
Production of the Antifeedant in Cell Cultures of
Woody Plants against VVoles
4
4 75% 75mm 12
125x 75mm
9 12 (@}
Schenk and Hidebrandt
1.3 25
Development of Utilization Technology for 6
Constituents of Wood Benzylaminopurine (BA)
BA 2.0
15 4
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40 mg/l 3 9
10

2

12 14

1.4.2

Aromatic Utilization of Essential Oil of Todomatsu
(Abies sachalinensisMast.)

J. Hokkaido For. Prod. Res. Inst. Vol.15, No.4, 2001

1
Table 1. Ages of Todomatsu-leaf and oil content.

(Year) % (ml1/100g)
Age Weight of leaf on branch Essentid ol
1 196 354
2 25.6 382
3 284 312
4 175 275
5 7.2 290
6 17 111
7 0.1
2,500 =
2,000 —
é 1,500 ==
3
(mep/Kg)
1,000 =
500 =
0 [1 1 T T 1 1
0 2 4 6 8 10
storage(days)
4 a
o 1%
. 5% a 5% =
5%
Fig. 4. Antioxidant effects of extracts of bark on
a -Pinene.

Legend o  Control Tocopherol 1%
e Todomatsu5% A Karamasu5%
®  Shirakanba5%
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12

Table 2. Extracts of Karamatsu-bark (Larix leptolepis). ()
nHexane | Diethyl ether | Ethyl acetate | n-Butyl alcohol | Acetone-water
Inner bark 4.47 0.79 8.82 4271 4322
Outer bark 3.78 30.69 13.18 34.39 17.96
u -
a -
4 7 3
viv
1
5
12
2.
Development of Utilization Technology of Wood by Microbiological Method
2.1 (1) pl DNA
Breeding of Edible Mushroom pl DNA
2.1.1 47 pl DNA
Research on Molecular Biology of Edible Fungi 10.3kb pl DNA
11 9.5kb
pl DNA
pl DNA
6 pl DNA
95kb pl DNA

15 4



pl DNA

8 pl DNA
9.5 9.0 86 78kb 4 pl DNA A B
RS 2 P Q
3
pl DNA
6 5
P>R>S>B>Q>A
pl DNA
pl DNA
pl DNA A R
30 50
pl DNA
pl DNA
pl DNA 10.3kb plDNA 6 12
pl DNA
pl DNA 2.2.
Improvement and Development of Cultivation
ol DNA Technology of Edible Mushroom
2.2.1
%) Development of Sawdust-Based Cultivation
Technique of Shiitake (Lentinula edodes)
A B CD 2
C
C
C
B
C 12 4
C
B
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2.2.2

Study of Protection Technique of Microbiological
Contamination on Sawdust Cultivation of Edible

Mushrooms

90

40
% 30
<
2
8
o lo . - - . - —
mm/7days - - o B =
O o @) — — —
& & &
Trichodermaspp.
5
O i ]

59

Fig. 5. Growth rate of Trichoderma spp.on the medium

with disinfectants.
Legends O Controi E BEN ® CHG

11

11

12

100 /g
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Growthrate
Growthrate

Weeksfrominoculation

0 10 1,000 /g

0 e:10 11,000

Fig. 6. Growth rate of Maitake (Grifola frondosa) on Fig
the substrates with Bacillus subtilis.
Note: ngonumber of B.subtilisis O(/g substrate) 10 or

Legends 0 e:10 ;1,000
10°

lg

10 12

2.2.3

Development of Cultivation Technique for New 4
Strain of Bunashimeji (Hypsizigus marmoreus)

100
()

2
888 8 12
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0 1 2 3

Weeksfrominoculation

P 0 10 1,000 100,000
g
‘0 ¢:10 11,000 x :100,000

. 7. Growth rate of Tamogitake (Pleurotus
cornucopiae) on the substrates with Bacillus
subtilis.

Note The number of B.subtilisis 0(/g substrate) 10 1,000

or 100,000.
Legends 0 ¢:10 :1,000 x :100,000

8 88-8
Fig. 8. Marbre 88-8.
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3 25%

4 2.2.5

Development of Cultivation Technology by Using

11 13 Unutilized Waste Materials

2.2.4

Study of Effective Technique on Fruit Body
Production in Sawdust-Based Bottle Cultivation of
Nameko (Pholiota nameko)

12
1
50
40
25
11
50
12
) 25 40
11 15
.2.2.6
2
Research Physiological Function of Edible Fungi
11 15
)
3
15 4
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2.2.7

Evaluation of Cultivation Characters of
Bunashimeji (Hypsizigus mar moreus)
12
)

2.2.8

9 88
8844 500PPW  PDA

Evaluation of Antimicrobiological Efficacy of New 25 3

Biguanide Disinfectants, Super Mill 88, against 94110Tr

I solates from Edible Mushroom Factories Fig. 9. Colonies of Trichoderma spp. on the medium

with disinfectants.
Note 94110Tr benomyl-tolerance

Penicillium spp.
R
96201Pe
Trichoderma spp. 88R 88#4
9
R
94110Tr
88R 88#4
93156Tr
88R
12
()
2.2.9
Development of Effective Substrate on Fruit
S8R Body Prodycti on iq Bottle Cultivation of Enokitake
(Flammulina vel utipes)
88#4
Bacillus spp. 12
Pseudomonas spp. ()
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