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1992 Annual Research Results of the Hokkaido
Forest Products Research Institute

Technological Development for Diverse
Utilization of Wood Products

Research and Development of Utilization
Technologies for Enlargement of Wood
Products Market
1 )
Development of Wooden Interior and
Exterior Parts
11 )
Development of Wood Based Building
Materials Added the Acoustic Property
12
...5
Design of Interior Doors Utilized Plantation
Grown Larch

13 6
Design of Wooden Interior and Exterior Parts
2 7

Development or House Building Technology
for Wooden House and Materials
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Research and Development or Wooden
Flooring Materials and its Floor
Construction

Development or Building Technology for
Large Scale Structures and Materials
31 8

Development of Large Span Timber

Construction

1
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8
Designing of Large Scale Structures
Used Heavy Timber Construction
4
8
Development of Construction Technology
for Public Works and Agricultural
Facilites and Materials
4 1
8

Development of New Uses Based on Simpie
Process for Small Larch Logs
5 10
Development or Wooden Exterior Products
.51
10
Development of Exterior Equipments
Using Small Wood
10
Research and Development for Improving
Technologies of Wood Material Properties
1 .. 10
Development of Improving Technology of
Dimensional Stability
11 10
Improvement of Weathering Behavior of
Wood by a New Chemical Treatment
1 2N
12
Development of New Chemical Modification

of Wood by N Methyrol Compounds



12
Development of Improving Technology of
Durability
1
12
Application of Boric Acid Products to Wood
Preservation and Fire Retardant Treatment

13
Development of Improving Technology of
Fire Resistance
1 13
Development of Designed Wooden Fire Doors
2 13
Development of Wooden Fire Windows
3
14
Development of Production of Wood
Cement Board Made of Waste Wood
14
Development of Improving Technology of
Mechanical Properties
14
Development of Improving Technology of
Sound Insulation and Absorption
.14

Development of Technologies for Addition of
New Properties
1 14
Super Absorbent Materials Prepared
from Lignocellulosics
2 15
Development of Technologies for Plastic-
zation of Wood by Alkali Treatment
and Utilization or the Plasticized Wood

15
Development of New Wooden Materials
with Pressurized Steaming

17
Research and Development for Combination
of Wood and the Other Materials

1 RV 4

Establishment for Developing Products and
Manufacturing Technologies of

Composite Materials

11 A7

Development of Moulded Composite Panel
with Rubber and Wood Particles

17
Development or Various Utilization of
Wood and Charcoal Composite Material
17
Perfection of Use Directory for Wood Materials

1 17

Evaluation for Wood Qualities by Species
1 17
Wood Qualities of Larix Species

12 18

Wood Qualities or Japanese Larches in
Old Plantations

Wood Qualities of Lesser Known Broad
Leaved Tree Species Grown in Hokkaido

2 19

Evaluation for Properties of Wood Materials

2 1M

19
Properties of MG Treated Particleboards

2 2 20

Development of Practical System for Non

destructive Lumber Strength Graduation

3 21

Making UpofUse Directory or Wood Materials
1 21
Evaluation of Adhesion Property for
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Technological Development for Diverse Utilization of Wood Products

1 Ts 35 40

Research and Development of Utilization
Technologies for Enlargement of Wood
Products Market
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Development of Wooden Interior and Exterior D 40 45
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Development of Wood Based Building
Materials Added the Acoustic Property
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Desing of Interior Doors Utilized Plantation
Grown Larch
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Fig. 1. A door constructed three-ply of lamin-
ated timber
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Fig. 2. A double door utilized knotty timber
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Large-Scale Structures and Materials
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Development of Large Span Timber
Construction
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Used Heavy Timber Construction
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4 MOE 100 100 80
1 MOR 100 95 75
2
4
18 4
12cm edge wise
L2cm CCA 20kg m 16 CCA 33%g m
Flat wise HTC 180kg nf 2
MOE 3
MOR 1

F1xk HUTHARBROBER (1992F)
Table 1. Results of bending tests (1992)

7o Tkt Edge wise MOE 107.6 tonf/cni

Two-faced sawn lumber  MOR 462.5  kgf/crt
720 24 Flat wise MOE 96.5 tonf/cnt N 2 3
Two-faced sawn lumber  MOR 491.5  kgf/cnt
E 5 M MOE  76.5 tonf/cni
Square lumber MOR 406.5  kgf/en
800 650 500mm
2 3 200mm 4
2
F2k HTFHABROKR (1990~19914) 1
Table 2. Results of bending tests (1990~1991) 3 i

R AAHE MOE 107.5 tonf/csf Py  Broms 13
Green log MOR 521.8  kgf/cnt

FIR HKROKEMHHBRESR

SRALK MOE  99.7 tonf/c Table 3. Results of horizontal loading tests of log
Air dried log MOR 533.0  kgf/cnt poles
ﬁitgﬁﬁ»\ Pio Pbroms Pmax P1o/Pbroms
Specimen (kgf)  (kgf)  (kgf)
MOR
No.l 528 800 1663 0.66
No.2 456 650 1387 0.70
El No.3 430 500 1136 0.86
No.4 190 234 617 0.85
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Development of Wooden Exterior Products
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Development of Exterior Equipments
Using Small Wood
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2. KEMHEHOMEER LEATOR R
Research and Development for Improving
Technologics of Wood Material Properties

2.1 TEAREMRLETORE
Development of Improving Technology of
Dimensional Stability

2.1.1 AMOH L WHAREEFORMRE (HH)

Improvement of Weathering Behavior of
Wood by a New Chemical Treatment
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Fig. 1. Surface Profiles of MG-treated wood

(right) and control (left) before
and after outdoor exposure
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Fig. 2. An appearance of coated MG-teated
wood (left) and control (right) after
2-year outdoor exposure
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MG Application of Boric Acid Products to
Wood Preservation and Fire Retardant

MG Treatment
3
3 4 BTEA BMEA
7
212N 1 BTEA
Development of New Chemical Modification
of Wood by N Methyrol Compounds 165 2 13kg m
N
1 60 1 9%kg m
N
0 43 0 8kg n
N
2 8 4
N
N 2 BTEA
8
BTEA
3 JIS A 1321
BTEA BMEA
3
4 5
BTEA
2 2
Development of Improving Technology of
Durability
2 21 8 4
BTEA BMEA
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4 BTEA
2 32
5 Development of Wooden Fire Windows
4 12
6 BMEA
7
2
BTEA
60 20
170 5 BMEA 1
BTEA 2
BMEA BTEA 4 3kg
2
13
6 8m 13
3 4
05
2 3
Development of Improving Technology of 1 20
Fire Resistance
2 31 20mm

Development of Designed Wooden Fire Doors — 20mm



Development of improving Technology of
Sound Insulation and Absorption
2.6
Development of Technologies for Addition of
New Properties
2.6.1
Super Absorbent Materials Prepared

Polygonum sachalinense

3 from Lignocellulosics
20
4 20 250
4 5
4
2.3.3
Development or Production of Wood-
Cement Board Made of Waste Wood 1
C 4 5 )
9
2.4
Development of improving Technology of Wise 3
Mechanical Properties 1
2.5
F1xk HEEREBO{LERSD
Table 1. Chemical components of forest products (%)
P GiR DR = koo —-2 Fro—A TIEI)—R Ta— A

Forest products Lignin Holocell. Xy. Ara. Glu.

A 29.9 84.0 4.2 50.2

Abies sachalinensis

FFLR 19.8 88.1 17.0 - 45.9

Tilis japonica

Sikiam 23.2 80.5 21.6 3.9 12.7

Sasa senanensis

F IRy 21.2 81.3 6.7 . 48.2

Sasa kulilensis

TIITE 4.6 65.6 18.8 6.4 29.1

Pelasites japonicus var. giganteus

AXA5 K 24.5 80.4 20.4 - 50.5
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Development of Technologies for Plastici
zation of Wood by Alkali Treatment
and Utilization of the Plasticized Wood

6

1mm

Development of New Wooden Materials
with Pressurized Steaming
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&) T, BMIET, FMOK55%, M ERTIEH
15% L 2B,

@ EEMIM OTEFREIEIZ OV T, ARSI

THORBS, 70— 2 78T 2 BREHREKD
FHfE (BRPAETO15g LITF) 2B 2,

$ 7o, STRIFIMARIC D, BB LB BT
HOLNT, EMLAESTHo 7,

WIRRGRRE (FEM 0K 285 252, »oRERICHE
S PEEbE, EMEARETHY, FEME L TH
MY 2580 EO—2I kbbb DEEZ LN,
® ZEBLIM OBRERE, B L DKL % 56
R L, WMo 2B DR, A ST 2 LD
X (A

® HAFIOEANR, ABELBICL > THELA,
FOEAEPOHET S L, BEERIFEIS %L EL
LABRBEGTHBRIBEETIIDLEI O
2o

@ HENEG, BERSCBEOWEULZET &€
bo I, MEIEIMOFIIZLEbDTHDY,
BEZET MBI, BEOFEMFERG, ZEE
TS5 BRHRUPNCIED 2 RETHD EEZ LN,

1, IFERAW O HARRHBME BEOEERS 419
t/efbhE) %270 T7—F5%, 8561, {REHILRR
FIC X DV R ERL T B,
® ZEEWIFH OWEIPEIC DV -ORET L 78558, Hi
NIV DL AT, ZONTEOEED
BNaI s, EROBIET 74 AHID & 0 1EE 7
FARHIDAET BT L ERDT,
(2) ZREAHM % 72 WPC 0 BliE
FREEM % GREIRFE140~180TC, MLERRER30~
30047 % MMA (X% 2 ) JVEEAF ) T WPCAL
L, Burims, WIEEREVE, REMsSER, B
NIAEROMEI DT OM) TH 5,
O MMA DIEAFREG, BRBPENS % L5 LHEE
PLETITITI00% & 72 o 72,
@ ZEELEHMOWTHENEE, WPCItizk-T
ME$2, LaL, HEWEIC L - THP®R S AFEH
D60% LTIz % - 724E, WPC AL S FEM LT &%
%,
@ HEEBELFMOMWEREMN L, WPC bz & » THEM
ofy 2By 5,
@ B L o TIT L7 BAE o RKERE £ 13,
VTR OMEEEIZB VTS WPC IRz X » THEM D
1.5 ko7, UL, BMEBToOEERIZ/NE S
FEMDES S BHIROMBTEM L ASE LY, £
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(BHEEMER, WA AR,
LT, Egmiett, WAMRER, Lt

(J. Hokkaido For. Prod. Res. Inst. Vol. 7, No.4, 1993)




AMFIROSHALEAGES 5 720 OFATBARE

3. KEMBERBMAEDEAERTORRE
Research and Development for Combination
of Wood and the Other Materials

3.1 HAMOBRFHF & RERMOEL
Establishment for Developing Products and
Manufacturing Technologies of
Composite Materials

3.1.1 JLF vy TNRIVOILGRFEMmOBIRE

(REZEE)
Development of Moulded Composite Panel
with Rubber and Wood Particles
(PR 4 412~k 5 £ 52)
(BERE, 4~ 70 7 TR Ky MRSH)

3.1.2 KER{ERFEZHOELE & ZDOMEORASR
B
Development of Various Utilization of
Wood and Charcoal Composite Material
REME 2 gt AREM & LTRIHT 5720, KE
AU & B L, KEE(UA, AL - A
DREAOTRMEE BT 2, THIZED, EROKE
FIHTE & 134 < B 25 BH COTFEOMEAHIFF S
nz,
R 4 EBEE, FEFERTTRE R R — FILEH oG
&, AMELZ-RABEROWmHHRALBHGL 72, €0

F1R BREARARG

Fig. 1. Composite materials soaked in the sea

(MERGH 75 H45)

B, EEMELTEAY P EH, KB HR: A

> +=20:20~30:50 (HEECEELL) #%, HMESHHEA

BME» SR TEME LTHET 2 EER L, ZOF—

FERBFHZRALZEZ S, 672 ARBRETIIERS
HEORESEIBES L o7 (B1R),

(TR 4 4212 ~ K 8 4RHE)

(BTERD)

4. KEMBOFERY =17 ILOEE
Perfection of Use-Directory for Wood
Materials

4.1 BHEC & OHEFE
Evaluation for Wood Qualities by Species

4.1.1 HSVEOMETE

Wood Qualities of Larix Species

XML SV HOBROBRIEN, Zhbo
PCOMEDORV L BT 5 Lakw s hTn
5, 4%V F (UTFFRERER) 3, BRenir
I VEOPRT, Ro@EME, AR, iR R
FIZBVWTERTBY, KROEMWETE - L CiHifFs
NTwd, L2LFORTIRRIIE W EEIRL
L7120, LNERLRROBRIVLETH S,

TRk 3 4EEEN, EEREMERBREIT o008, 4 R
O EfE, ITREDOFSERRBLU=FVHF<Y
1 FRIZOW CIAERRER & S ER 2 1T - 72, Bk
i, HiXT 2 EE O 2 A ChlO % SRR 2 5
L, IUERRERIIH E1.5~2.0m DA TITW,
SRR ERER T F52.0~4.0m DERALA S FFELL 723
BRbrcl TR & ERERBR 2 1T o 72, #ERIE, DT o
EBYTHB,

(1) YAE R ER

BKE1 %\ HIUERIE, FiTi, ¢, t, T
HHT0.02, 0.26, 0.10% T, F5, AKX 2%
BEEA LR, BEoRREZIZ—HL TV, £
Yo T 7 b Re ) R R e oI008,
0.24, 0.10% Tdh -7z,

(2) GREERER

M FRRER & ERERBR DA R A 881 RISRT, Fi0
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Table 1. Results of mechanical tests for each family (Average)

E3 H EEALES " SEHE I ) iy = MY > 7R
Family Number Specific Crashing Bending Young's
of sample gravity strength strength modulus
G*® xL* trees (kg {/cn) (kg f/crf) (tonf/cnf)
Nakashibetsu 5 X Kamikawa 2 2 0.49 343 616 78
Nakashibetsu 5 X Tokachi 35 4 0.46 320 548 69
Wakkanai 9 X Kamikawa 2 2 0.48 312 589 64
Nakashibetsu 3 X Tokachi 35 2 0.46 323 77 73
Nakashibetsu 3 X Kamikawa 2 3 0.48 335 615 79
L X L
Hidaka 5 X open 3 0.47 346 597 63

KB OFHEREIII6.5%IET, THERIBL 7 mitETH 5,

Average moisture content and ring widths of specimens are about 16.5% and 7 nm, respectively.

%) G . Guimatsu L : Nihonkaramatsu

B, T TICHAE LEKETREDLI9EED
Fy (V544X V307) &AZZWUMETH 72, —F, =
Ry AT VIZRBEO D DL EFERE L, FRU
e, MERETREr -7,

SEWORRESTR, FISFEREFHOTSE, Fy
OFFCTH HRENE, MHEERNE, WEMREICBVT
HIRE S X BN 2 OFAPROENR T,

(P 3 ARRE~TH 4 R L)
(MR, by b3 BRs)
4.1.2 EHHSTIHOME
Wood Qualities of Japanese Larches in
Old Plantations

Sth, BEEERS S MOBERSRAERS
A, IS OMERET -5 %L, FETS
VBN H D,

FIT, B RS o FOKHEEME 0831 A & j#
BRI AEOWTOFELORRE S 7 <y (FEH 1A
TO) OMEREEIT>Twd, 4HEE, 2hb2
KON LR AAT - 72, ROMEE, LTok
BHYTHD,

(D WRETIE, PHMMENE138.1%, &AM
MEFIEE1213.3% T2 HIcBin 7z, mEE T, #
nNEN3.5%L11.5%, 174F@mATHh, HAEICK
NHRAEERE N E o T,

(2) AHEEE, 24Ky, BAEOMR LB DIMALC
M- TRE L A DD - 72, THIE, ML

WHBRTEAED L, BM ISR S S otz
OTHb,
(3) BEERE, RRKENDL O, BEOMR L —H
LCwrd, mBECIIE, 713 VBETH-
A
(4) EARF 1% 2 FHNmER, HAET
e, t, rAMTERENO02, 0.26, 0.12%T,
R TI30.01, 0.30, 0.12%THhh, FOfETH
572,
(PR 4 B~ P 5 £
(B B )

4.1.3 HEHELEBMOME
Wood Qualities of Lesser-Known Broad-
Leaved Tree Species Grown in Hokkaido
BERNIZEBT L T AEEHO LT, BRIZER
LTbhTuiawBEIC oW, MRS I
ERTWRVWERG S L, 0o, FhbolED
MEBHFRL TV D 2 TOREE 4 5 K07 —
Y 0EFREHME LT, MM ERBATTI L
726
1) MEBLUHE
EAWBIRREX, HEE800m Rk O KKK 5,
MEEE0m LD 775, ry=nr /%
VIXRAXYFF, IAF, FFATFOSHESL 3L
(FFHZFIZOWTIE5AR) oK% E2,
o ot ko 1 FERNMNE (b L#2.5m 77
[J. Hokkaido For. Prod. Res. Inst. Vol. 7,

No.4, 1993)
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Table 1. Features of increment growth and values of wood bulk density at top ends of
the first logs of tested trees
i et AES R T T FERIE HRERLE
Species Tree Diameter Annual ring Average ring Bulk density
No. (cem) number width  (mm) (kg /ni)
BT -k
min. — ave.— max.
a7 T 1 27 70 1.92 299—338—373
KOSHIABURA 2 24 68 1.74 314—340—366
Acanthopanax 3 28 70 2.00 327-351-378
sctadophylloides
A e ANAVAE S 1 2 29 4.22 357—382—409
KEYAMA-HANNOKI 2 20 30 3.29 359—374—395
Alnus hirsuta 3 18 28 3.15 381—410—460
L FRYFF 1 17 30 2.83 349—404—451
EZONO-KINUYANAGI 2 19 29 3.29 362—413—449
Salix pet—susu 3 21 11 9.57 378—420—452
IXF 1 22 73 1.44 438—485—520
MIZUKI 2 24 68 1.74 428—476—511
Cornus controversa 3 23 65 1.80 459—492—530
1 28 61 2.28 556 —596 —628
FFHTER 2 24 64 1.83 522—559—589
NANAKAMADO 3 21 64 1.63 536—558—574
Sorbus commixla 4 20 69 1.45 512—537—546
5 23 59 1.94 556 —578—598
%) P OITRERIL, 2 DR L 2 J7C i, UL LB T4 6726 LCwre, 27, I
BREE R WE L7, ok, MEildRR L2 AERLE R,

(
\

3]

)RR

ArimaAs L7 KA o FiatE, FRELEo T
HREEIRIORT, HHEOLKE R & FHEERLL
OFFH, B LU, THFETIZERD SN E DR
LT

1327791,

2k B,

BIRE60 AL TR 200 TR
LTz, 22720, fFEiE—ikic e, 40
AL 725 AP R DI RS A R L

2 1Yy FORKERIEBLT, B304

JETHE 20 1D L T e, BEOBRIZLD

E, MEZEHEE ShTw b7y, SRlofai ALt

BN SEEE AR L 72, N>/ FBOM I

AN 2 AT O BEIZ D % {, FHFCTH -

72

3LV EFXYFFE, EEIEOTRG), B

LY TMEECIE ST, Y FFEHE L TER

PHCEMBERERLZOL T THOGFHEIZL S

AHPEE N, Mo

DEFEZLNL, EXTL v

(MhERRR F 7% H£4%5)

4 IXFoOMRKAERR, 32775 L IERE TR0
ETHE0mIEE TH o /2285, 277780 bHT
EOT, BREERE BRI eE, o7,
51 FF v FORKERZ, FI60E THEF20mMERE

Lo Tz, RREEEHIISNEHAE L 72 5 #ifEdRT
RbEr-z, $72, BREEOHEELZbOIZE, 7
FEFIEE A E e AEmp RS i,

(T 4 SR~ T 6 4REE)
(W B

4.2 AEBEHMOEBMEED T
Evaluation for Properties of Wood Materials
MG RUEB/N—F « 7 VR — N DR SR
& U T OHBeRTE
Properties of MG-Treated Particleboards
(P 8 AR~ P 5 4)
(M EHERERY)

4.2.1




2

Development of Practical System for Non-

destructive Lumber Strength Graduation

SRR EME A EE

BN

Nondestructive strength grading machine

1

Fig.
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L, ZOBMELFHAIUR L7227 — 5 2R L,
@O FHElY o—okE
Wi rEs 3+ Lo, ok s Hiiat
HERE—2FTICE L DB LI L, ¥ AF A1,
VARVADEWLT V) v ¥ AT L5 RHAT A2
LT, BM 1AY ) oPlEi Iz, S0RRRE & T
L7z,
@ WEHEORE
BEROWEIZR O — FE VAL, $70,
o, I8 ESsoflEicE, EEMMo T s
Bt v E T, BBoBRIL: v 27 L0t
M7z,
® e
10.5 X 10.5 X 365cm > 8 K 0 sl RS & AR L 72
B1RE) . AMEEHCT, MBoEX, ESZ,
Mg RSk, IERGROEAERSHENEL, Z0mE
SR 2T o 7o BERERILBIGNEER I EEL, 14
L7 ) OUEREENIE TR L 3B 9 30 TH - 72,
(PR 4 SR~ PR 5 4HK)
(WBHERERE,  ARBUEL)

4.3 KEAMOERYZ 17O
Making-Up of Use-Directory for
Wood Materials
4.3.1 BSEERERM OEBIERETME
Evaluation of Adhesion Property for
Laminated Timber
LML, BARBEHTM & LT3 TR S
NTw B, BEO LS ZRIMEED~OH®EEI %

Vo ZHUE, BELWEREET TOmPATERE 2B 5 3

(R SH B8 F4al)

BEHL TRV I EIZL b, BYMEEEM O
O, AR, RCLEFHEHEIRTREEES
RETH D, T LIBEDS, AFFREEIMEE
M OHAEMRE, &0 DITESEELILET A2 L
FHEE Ui, PEA SRS, BRI RO R I
EEES 57010 A ORBTEII oW TR T A L
&b, PR LBR G0 5 b BREIC D n T
R EERL 72, FRRLUTOLB)TH 2,
B oF ML & UC, SR B LIS, SO
AR D R U Sr, MRS, Wy & LY
O 4 FEHEORBE OV THHIICKRF L, 2ok
K, B g s, Bk S5 o R E R
PO FESEL T b R L7z, 22T, Sl
TR R LSRR, TR 0 o8 LIRS 3R B
OFERERATH) TR LT
UH B OZIWIR DR LIk, A—-rr9 7%
MR L, HEAERMICEA s w5 2 BHONA
HAEFN OV TEML 720 BRTAFO0. Smn > —E#E Y
WLUER &5 2 12 E0le e b - TEFHME %
R L 7, DR LR 4 HRETE L, WK
Fic3Ee o cRESILBREL 5 272, 20
B B LEOBERITIE, AEE, SIRRVELE
BEOFEI Do f28, BOEEO S 0Tk, W
ZEENRO LN, BEYZII AR, Sk
9 100~200018] D P CHHT L 72, £ OBBIRE L
BETH Y, DT RIETETY TR L 7205 22K
s % &) SIS TR L 72,

(TR 4 4R~ 5L 6 4£1)

(A BEER)




Technical Assistance for Fortifying of Local Forest Product Industries

1
Improvement and Development of
Manufacturing Technologies
11
Improvement and Development of Cutting 2
Technologies
11 1 JAS 40
110mm
Production of Dried Construction 4
Lumber with JAS
3
JAS
12
Improvement and Development of
Pulverizing Technologies
13
JAS Improvement and Development of
Drying Technologies
131
Development of Hot Press Drying Technology
105mm
20
1
120 140 160 3
3 6 9gf cn® 3
107 5mm
2 5m 107 2mm 27mm  90mm 50cm
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20mm  30mm 2
10 20 100
120
20mm  30mm
40 7cm? 15 9cm? 5 2
5
4 5
132

Studies of Drying Technology with
Microwaves

1 5kw

2450MHz

700x 700% 500mm

14

30cm

Improvement and Development of

Impregnating Technologies

141

AC200V

105mm

Improvement of Preservative Treatability
of Domestic Softwood Grown in Hokkaido
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T3ROS, IEAM AR L7-KGL O/
A EML 72, OO, 2FEEIORSN
M LR TS MIERR A 0 BUESEIE | (D BBT B I
WM % BE % f2oll, HHEAM TH BEREF I
OEANEEYCE L L) ET 50D TH 72,

M AAT, E7 SIEEOMBE IS 7= V@ L
Ped A A Yy SEEORIERAT - 20 ERH O
R TOLEBITHD,

(1) HBEOERT IRFERIT VY BI N My
AN OBEREMD 5 16mTH 525, THEAMET
BB LML N K~y T150C — 10057, LV~
TI50T =250 Tdh o720 TN H OFM TOMTHIZ
OWAERIZFNENTY, AT%THY, Y rEOF
i394 %, 69% Cdh 72,

(2)  AFMITFR AR S FRALL 728 > TV o ERHR]
MRS CE, AP RES LT BITH
Db 6T, ALY 2B LR o Sk o
Too 72721, FLBEPEQESIATH S 2icBo sz, Hl
21E, Lido#BLE I eMILEH BTl
FFE R L CRSMILA R R BN L 72,
(3) oy BRI E W COMELE T, HE DR

5

} At

1R sERfER

Fig.1. Side view of the incising machine

(MEABH H78 HF47)

L&A B 72 0 OIS

HRAMRTEZ REL 215725, BEEH CHIEC
DWTIEHRELEN TRV,
(4) BEEFIPFZELLATFA Vv IR —v bl

LT v Yy R L 2z, AEROBES
81, 2BIIRY, SO, ERL T I VIE
A (3.65m) D% F6OARMET 2 B 2 5,
FRIZE 22090 TH B, T B HIZEE
4.8mD Iy 7)) — FPHEITH Y, ZIUIE0RDILE
e AN AL o TwE, TOEBIZL
2B L oM OSREEIRT 13930 % Tl - 72,

(5) TV LT EROA v 1Yy I EHR
HT 272012, $14L7 50 CCA DREKEZ B L
R, EEL 7O E TR S 20m D & 2 A THAME
EEMATH 3, MHEFETRAIImORER
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FFTEH, FWMOREME LT 3EHL S 24 MO
sHliT, WAYESER %12 U &35 5 BFZERNC
0¥z ML LTERSNTEL, LL, 1~
WAV S HR O R b KA LI OB 1L SO FEE S
DV, EHIIMMETREREIKIA T D, 20
7 OREMEL, T ANERERN B X ORI R TR 1A 5
LR ICREEIIZE L L CRkRET 2 TRETH 5,

(PR 3 AR~ P 4 4R)

1 Mg
Sprocket
2 [l
Nail holding plate
3 &
Nail
4 KR

Holding plate
5 [AMRw -
Roller
2y bR
A couple of nail holding plates
M~ 7 7 B
Motor
8§ Fr—V
Chain
Em/j‘ 9 phide
Sprocket
10 XX F7
Bevel gear

F2R HFREER

Fig.2. Front view of the incising machine




AWM EEHEORE L & AT 2 720 DT BAZE

(FHREILHER, WAMERER, MERL YUFImE,
LR, B

1.5 EEEWmO%E - B
Improvement and Development of Gluing
Technologies

1.6 RELBHHMONRE - BR
Improvement and Development of Treatment
Technologies for Wood Surface

1.6.1 SiaeRERM OERZERT

Development of Transparent Finishing for
Laminated Timber
BRIMEEM & L COEBMORESEBRLO2

Bh5, EOBEEIAMBESCR L H v 57201244

DFEBRL T EPLTOR G, 2T, RFEEER

MExge L-ZMoE s Ah Uiz, SRS

BSEL, ZOMHFHREEREL A A ¥ 79 v A8l

T T AL HME L,

TR 4 £, BB T AMR Lo 7z o oR Al

(EIVRIRITH], SCLeh], BEREMLEAD) ORF%EH

N, B, mNEOREGEFEBE L, B L

T, FT®O IR 78y REE, E®yIcy v HE

FEREE AR L, BB LTid, AEY YL

v, LA MR =%, ®yTyTnr+7

v FERE, - K7y oo FEE A, BigElE L

TRY > 7LHF—0P, ¥ FEYEX, =F /=N

A RiElo 3R 7, RES{LREL, 4

YA vy - A—y— 2L, BIEIRERIE

JIS Z 2119IC#E U TRl 47 » 72 fAILT O L B

NThol,

W APERE~ O BIEIRIRA, R/ ORR
i3, B2, JLRRREER, REEROZEL,» oI
LT, BEELRHRERD SN b oz, BIERIN
HERENE, BHRLIER CHEENRD b, BEL
HECREELREVIRO LN o7,

(FR 3 P~ PRI04EE)
(g R, WATERERD

1.6.2 $EBERASROTEFEFAL -XE
WIBH T ORRE
Development of Treatment Technologies
for Softwood Concrete Form Panel Surface
Using Non-Woven Fabric
(PR 4 4E5E)
(&HEh

1.7 #FNIHAORAR
Development of New Processing
1.7.1 VA HBOBERVSATAMO
2 Ve g
Sawing Technology for Polygonal Pole
with Twin Band Headrig (End-Dogging Carriage)

VA YO ZROROTSE (v FFFyy) Gk
MolirtE* FIA LT, 6 MiEs & 058 Ao
AT 72,

FUE 0% 1 A #EETI90° oL 2T & %
WV, FAUETHIERE A0 77 LB A v K S Xk o
TWEEOTHD, 6HEDHFIE60 Fo 20 (&

BIR ZARTOSELY

Table 1. Recovery about polygonal pole from log (%)
s bRy
Japanese larch Todo fir
et 6 otk 8 Mtk B8 11 6 % 8 fiE 1R 8 #1
Diam . Hexagon Octagon Flat octagon Hexagon Octagon Flat octagon
14 FH Main 63.6 91.4 66.9 63.6 91.4 66.9
ik By-products 6.9 9.2 20.0 9.0 0.7 14.6
16 M Main 48.7 70.0 - 48.7 70.0 51.2
BH By-products 10.8 6.3 15.3 7.8 17.8
18 EH Main 38.5 55.3 40.5 38.5 55.3 -
Bk By-products 23.7 11.5 19.8 31.2 11.2 —

Note : Saw-blade distance, for hexagon is 120mm, for octagon is 140mm. for flat 8 are 100 or 140mm.

[J. Hokkaido For. Prod. Res. Inst. Vol. 7. No.4, 1993]




120° 8 45° 3 135°

90° 45° 90 ( 22%°
6 120mm 8 140mm
100 140mm
1
1l4cm 8 100
4
17 2 LVL

Production and Properties of LVL with
Colored Glue Layer

Rationalization of Manufacturing Processes
21
Rationalization of Sawing Process

Rationalization of Drying Process

Rationalization of Manufacturing Process for
Laminated Wood
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Research and Development of Utilization
Technologies of Wood by Biological Method
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Establishment of Cultivating Technologies for
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Saw-Dust Cultivation Method of Shiitake
Under the Air-Conditioned Environment
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