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Technological Development for Diverse Utilization of Wood Products
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Table 1 3 Strains of Trichoderma spp. tested for dual culture
with 4 Basidiomycetes on wood

Strain No. Source
Trichoderma sp. M3 —158a* Sugi (Cryptomeria japowica) buried wood
in soil.
Trichoderma sp. S—63] Lumber decayed by Serpula lacrymans.
T. koningii S—613 A sawdust medium of Pholiota nameko.

*Kindly donated from Dr . H . Tanaka ., Kinki Univ., Osaka, Japan

Table 2 Average weight losses (Standard deviation) of Ezomatsu
and Buna sapwood blocks exposed to 4 Basidiomycetes
after 3 Trichoderma strains had grown over the surface

of them
Trichoderma Basidiomyeete Wood weight Hyphal growth on
strain : loss (%) *! wood surface *?
Ezomatsu

Trichoderma sp. T . paluslris 0 S
M 3 —158a S . lacrvmans 0 +-
T . koningii T . palustris 0 +-—
S—613 S . lacrymans 0 -+
Trichoderma sp. T . palustris 0 +—
S—631 S . lacrymans 0 +—
Control *3 T . palustris 39.6 (15.3 ) =

S lacrymans 26.9 ( 4.65) -+

Buna

Trichoderma sp. C . versicolor 41.4 ( 4.63) ~+—
M 3 —158a P. coccineus 30.1 (23.2) +34+—3-3
T . koningii C . versicolor 51.1 ( 7.02) -+
S—613 P . coccineus 3.60( 8.11) =
Trichoderma sp. C . versicolor 43.4 ( 6.98) S
S—631 P. coccinens 9.01(12.3 ) +—3—6
Control *¥ C . versicolor 41.9 ( 4.54) +4

P . coccineus 67.2 ( 7.45) ++

*! Values represent means of nine replicates
*2 Vigor of hyphal growth of Basidiomycete is shown , === vigorous growth , +=
normal growth , === poor growth , —= no growth . Numerals represent number of
woord blocks which had each stage of hyphal growth . No indication means 9
*3 Soil- or agar-block test with Basidiomyccte alone
Note . No weight loss of wood blocks was shown on agar block tests with
Trichoderma spp
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Table 3 Effects of 3 Trichoderma strains by soil treatment on 3 types of soil against
S . lacrymans , FFPRI 0739, at 20 C (10° cfu per 10 ml of spore suspension

was adopted for a jar)

;:Zihg)dema St(})fl;c*l Hyphal growth at 60 days after setting *? Average weight
loss of wood
the surface of the surface of blocks (SD) *3
treated layer wood blocks
M 3—158a KA + + 11.6
HA - - 0
HN — — 0
S—631 KA + + 2.20
HA +- +- 0
HN +- - 0
S—613 KA T + 27.8 (5.90)
HA +- +- 0
HN — — 0
Control KA ++ ++ 37.4 (3.20)
HA ++ ++ 38.5 (3.60)
HN ++ +-+ 37.8(10.7)
*1 KA = autoclaved Kanuma-soil , HA = autoclaved horticultural soil , HN = native (not

autoclaved) horticultural soil

*2 Showing hyphal development on the surface of treated layer or wood block , +4 = growth on
all the surface , + = growth on part of the surface , +— = growth on part of the surface , but

declining , — = no growth

*3 Average weight loss of wood blocks covered with mycelium

SD = standard deviation
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3. AEMHERBMRLOESER
1T DB F
Research and Development for Combination
of Wood and the Other Materials
3.1 #HAMORREFRE & BERMOREL
Establishment for Developing Products and
Manufacturing Technologies of Composite
Materials
300 JLFyITNRIOIC RSB ($HH)
Development of Utilization of Composite
Panel with Rubber and Wood Particles
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Wooden Floor 8 mm

Composite Mat 12mm
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kAR (No. 8)

Traditional House Floor (No.8)

Composite Mat 12mm
Structual Plywood
| 12mm
300
Rafter
45X 105

Wooden Floor 8 mm
‘ Composite Mat 12mm

Structual Plywood 12mm

—— 455

— Rafter 38X235

2 X 4k (No16)

Platform Frame Construction

Glass Wool 100mm
Plaster Board

L

House Floor (No.16)

L
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Fig. 1 Floor Constructions
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JIS A 1416 RC
1
RC 150mm
RC
150mm RC L80
12mm - 18mm

Phote Mesurement of impact Sound
Level of Floor

8mm L 60 12mm L 70

1R FRESIUCEETHEESTER
Table 1 Floor Construction , Sound—Proofing and the Grade of That

No. Floor Foundation Materials Compo- | Finished Materials Sound
Construc- site Proofing
tion Mat Grade
L
1 RC (12) 50
2 ” ” Wooden Floor (8) 60
3 ” (18) ” 60
4 7 (12) # (12) 70
5 ” Comp . Mat (12)+Adj , (35) +-Rafter (45) +-Wood Floor (12) 60
6 7 ” 7 ~+Structual Plywood (12) 4 #~ 65
7 | Tradition. I. | Structual Plywood (12) —— | Wooden Floor (12) 100
8 “ ” (12) »  (8) 85
9 ” ” ” ” (12) 95
10 2 y *¥1 s y 95
11 ” 4 (18) ” 95
12 7 ” (12) | Carpet(10) 95
13 7y Wood-Cement Board (12) ” Wooden Floor (12) 90
14 P ” 7y Carpet (10) 70
15 ” S.P(12)+W—C .B(18) *?*+Raf (12) +W .F(12) 90
16 | 2x4 |[s.p(12)*® (12) |W.F(8) 80
17 ” ” (18) ” 85

%! Omm Plaster Board a Ceiling
%2 Mat Gutter 10mm Width, 40mm Pitt
%3 Ceiling + 100mm G. W. ~+ Floor

J HokkaidoFor Prod Res Inst Vol 5 No 4 1991



PREEGUSRSS O Tk 2 BRI o A OB

SOWMBENAL NS, 77, No.5BLUNo. 6 D&
Ky AT THENRENLE0, LE5THH7,

FERTEORE, HEHAGKICERE, FS12moAk
Hou7eEVELELELI0THY, THIZEE
Ty FRRFERHT L CHUFERIZS dB L/ S
72,

2 X 4 LiEo%E, KA EFIFZERIC 75 2
= EHAL, B 8mOARE 707 Tl
&, L8OTH -/,

IS OUEREES S, RCHE, FERTH 2X
ATHEESIZHEEY Y MIEBHE LSRRI A5
Nlpdpoiz, RCRIZEET Y b &2 I L CRE
707 T EIF 72 DIZ L 60& L 24, HARRSE
FRTOEGEELBIT LFFMO L0, L55ITE
WL oz,

S, EEMREA L DL 3D 201, TAF Y
7 v b OFRERS L OEEA R, R L
M Sl TR LT SRS 5,

CTRC 2 41~ PR 3 4R EE)

(BCIERE, b v SRy, (Y > 7 7 13)

4. KEMHOFEAYZ27IVORE
Perfection of Use—Directory for Wood
Materials

4.1 BIEC L OMEFHE

Evaluation for Wood Qualities by Species

411 T4 <V F JAOMEFHE
Wood Qualities of Guimatsu Hybrid and Other
Larix Species

r A=y F T, HRRICOWTORET, i

ETICRO L) TAPMRENTwE, T4bb, 2

o, WX I olENLLC, BEshEE TR

HROGEOWENH Y, #HAL LTERTY S,

f7, WHERES =R T~y LD bAE L, AR

BIEDILVIZ3 b o FERB R B L& »

DT, =R ATV L0 SMENREPENTH 5,

I L7HRRRS, L0 EBHRIC Lo At b R

PEEN LS R,

RERSR 5% H4%7)

PO R AL R b & 326 20 7
42V F, &, F—RECTCHEo /o kI YBL
VoA~ 2% 28T OAFL, Tho ok E%
AL 7o, TR, FiRlE, BAREBEL, MAEEN
B Sl ownTiE, [Fl—Wro RO v TR
7o 2B R & IR e A R A 157,

2R, DU ASAER & ol AR (M aBR L
JEMEAER) BLUTF T b A=y =2l CoRFES
EORERIT o 72, TORFELUTOEBY TH 5B,
(DR ARBR O KSR & 851 IR, HMRAIA (0)
EREFM (1) 1200 THE, DGEEROANERI,
TARISTALRYE >RV AT TH 120,
BT () lowTiE, A EE o, 2
OFEFIIERIFEO N0 L IEIF KL TV,
(2)Mli 3R & MBS R 2 BB 2RI T, d
&, EHRES L XAV 2KRKE A<V F ONo.
IPENR Tz, MSORPHRE, 74~y >4
IVE >Ry Iy THY, HMEOKRLE—
FLTw,

B FERE 2 IR AL oI Z A CE L 72,

W OMER S, AHEEL IS S SMI A
THIL7, Ldl, 2hragvy2REr 42y
F L ONo. 4 OBNIIARIRCH - 72,

M A O THRBERE L, =k 5 <Y H51l
B LUB2kg/nd, 74 <V F 5563385 £ U589k /nrf,
74 D615 B & U622kg /i T, FA YD 2ARE
T4V FiONo.3HKTH o7,




(HEH)
(Fdy T Wlhe ~ Fil =y 20Nl o)

PO19OLI0D DY JOU DAY J[qEL Ul uroys sanuadosd YIBUdNS JO SIN|RA PUR * 98 GT 01 @°¢T 248 SUDWIOAAS PIISI) JO JUDIUOD DINSION (DION

AT THTHOTE 0 @2%8 G1~8 SIS Y (F

81L~ESV~0T¢E 991 ~E01 ~¥S 1921 ~89.~ 98¢ 0°9~9"€~7'1 YL 0~G50~L¥ 0 9 nsyewtngy
6VL~8¥S~8T¥ lZl~1e1~¢8 01 ~068~-09¢ L'G~¥"8~9"1 VL 0~1970~V570 G Lt g4
309~ 98¥~S92 Lyl1~16 ~a¥ G¢al ~09L~89¢ P 6~6"€~G"1 99°0~€5°0~TV"0 2 PLigAy nsjewinn
099~ EVvy~02e 691 ~06 ~V& vaal ~v6L~S1S Ve~Sv~¢'l 9L 0~L50~EV"0 5 B QAP 7
EVS~18E~082 sel~18 ~4¢ ELOI~129~18¢€ 9'8~6"€~9"1 ¢9°0~2LV"0~9€°0 A NSjeweley—uoyIN
LGG~EEV~T182 v1~18 ~GE SHOT~c19~ LIV 86~G€~G"'T 19°0~05"0~LE°0 1 L2 Ll 2=
(W2,/18%) (w2 /184 01) (w0 /13Y) (o (ON)
guipuoq d11e)s ul A1p aie uo
418ud.0)s dA1sSdIdwon) A3191ISB [0 JO SNNPOJA 13Ud.)s Surpudg] yIpim Sull [enuuy paseq Ajaead o1j10dg Idqunu 0941 pIIsn) pue sorvadg
< WAUHH WH 4~ X L1H = W L) il 7 14T R o )
$1S01 YIBU2AIS JO SHUSOY 7 9qe],
EHEEEE ECE
UONOAIP [RIPEYY ;  "UOLDIMP [BIUISUR], 1 'UODILIP [BUIPNUSUOT ;[ (DION
(lfgde] 24 "Dl D R LG
L'¢ Ve €6 1€°0 bl 27 110 V1o 5€°0 1070 Le €570 9 nsjewiny
Ve 6°¢ 876 ¥a'0 9l Y 80°0 §Loo 9€°0 1070 §'e L6570 G ) lx ) 4
9°¢ 1€ 0°8 8€°0 T Le ¥1o ero 6270 200 Sy 8V°0 4 PLIqAY nsjewing
4 62 vl 9¢°0 [ 1€ 60°0 €10 6270 1070 0°9 1670 € 'd&2b 4
€'¢ 6°¢ L9 ¥2'0 €1 e 8070 [ro §2°0 1070 Ly €V°0 4 nsjeweey--uoyIN
¢'¢ 1°¢ 89 62°0 vl 0°¢ [-o |ANY 920 10°0 vy S¥0 I L2 Ll g
11 1 1 1 E’ ] | B 1 | ( ) (ON)
(%) Iuduod dInisiow (%) 1UNUOI danisiow Aap (%) Muduod prs Aap a1e uo paseq
A1p—udA0 0] Ud0I3 wou) dfequLIys d1e 01 Ud0u8 wodj dgeyuliys aanistow jo 94 1 4ad dgeyurayg Sutd [enuuy Apaead ory10adg 1aquinu 3343 pajsd) pue sadg
EWNE ST 0. £ 7 TG £ % THYY % HZE Lo 2B OV

(98ea0AY) 3803 dBeNULIYS JO SINSDY [ d|qe]

(Bera) HEHEZOEBMXN E 1%

Inst Vol 5 No 4 1991

J Hokkaido For Prod Res



Wood Qualities of Trees Grown in Southern 1
Hokkaido No 4
3 No 4
@ 50 100
1mm
No 4
1
0 13 0 27
0 47 790kgf cm?
104x 10%gf or? 430kgf o 70 100
10 15cm
30cm
@
1 0 13
1 0 05 021 025 0 44
0 14 015 0 33 0 16 0 31
0 31 0 49, 10 7 6m
311 813kgf on? 24 109% 103
kgf o 199 456kgf o 8 9
520kg m?
0 67 1 8mm 890
kgf o 108x 103kgf cn?
©) 440kgf  cm?
7
10cm
1
Table 1 The outline of tested trees )
A AT S M s s o 485 4%
Tested trec number Diameter of breast height Number of annual ring
MNo.) (em) at breast height
1 45 230
2 38 192
3 56 160
4 36 160
5 58 170
6 83 —
7 34 157
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4.1.3 LEEEOMEICETIHE
Wood Qualities of Mizunara Trees Grown in
Hokkaido

(CPIICAERE ~ T3 3 4R )

FEED

4.2 KEEMOETEMRED ST

Evaluation for Properties of Wood Materials

BB MOBFREEE L D bR, BEEERDN
#1615, MERT A 2 510

INHEDAT— 7

o TWh,
2R BEAT O KB IS
2) OfITFEARER L LT,
) 5k (cep), SH - R R
(CCB), FUENEMEHI+-S{Led (CT—87), &HH
ELTHT7 T VB (N—Cu), + 77 vEEHE (N
W= T4y Z SR (V—2n),

T AR
(CCA TIS type 1,

VA= FNEE- V=N

—7n), ANF ) R —

4.2.1 SR OFFBIRRE RO L MRS H—Zn) 2L, IS oFRICor
Development of Nondestructive Method for EEWHL AT — 27 06 HREBEHEOTIGWEE %
Prediction of Lumber Strength Table 3 127”7,

CPRICEE ~ T 3 RE) BfEEcoE oA, ERT—2F A FTCCA L
(B R R FREDBFERI AR L 72d 01k CCP (2.4%, 1.2%)
EN=Cu (1.0%) DATH%,

4.2.2 MGRIE/N—F 1 7IVE— N DBEE
TR & U TOMRERTT
Properties of MG-Treated Particle-
boards Table 1 Progress of strength and weight loss of Todomatsu

RO TRATD s el eod ates e i
(P RHERER Exposure Bending Young's modulus toss Weight loss
period strength in bending test

1.2.3 SHEBHAOKHBEAOER Bl I By lost%) @
Application of Wood Preservatives to 0 1303 0 0

2 949 9.43 1.06
Timber for Outside- Use 4 330 93.8 3.79
A & SV AR 2 55, B 25 6 500 21.3 6.16

WHE AT LEFH B, AT, JLEEEN
KA EE DN AW ORI % #E L,
ZOEBRORREHEMT B 7201 P 2 TR &

DHBLCHRAL 72,
2R, B LT 2 YMEER OBLE

Table 2 Progress of strength-and weigth loss of Todo-

matsu (Abies sacchalinensis) wood stakes
untreated in the field stake test

MBS % BT 2 HAGT, R Kb (1 .
Exposure Bending Young's modulus loss Weight loss
X1 X20cm) % i TEFAMC LAT =T period strength in bending test
A BLO-ERBESEE (28T, 90% RH)  (month) Gy (kg /cn) E, loss(%) (%)
TTHEIZRFET 2MERT—2 7 X+ &2 RiA 0 1303 0 0
L7 2 1146 5.03 —0.5
SR 1T s AL N 4 1126 8.02 0.6
TG 5515 5 6 21 & CO LI O ol e 189 124
o, HEMAO/KMII Table 1 5 £ O
Table 20 &BN)Th b, REAT—27 7 A b
— 94 — (J. Hokkaido For. Prod. Res. Inst. Vol. 5, No.4, 1991)




Table 3 Condition of Todomatsu wood stakes treated with various wood preserva-
tives after 6 months’ exposure in the accelerated-field-similator and in the
field stake test site

Preservatives and Average rating of decay"rz
concentration of Accelerated Field
treating solution ™" field-simulator stake test
Control 1.6 1.0
CCA Type 1 1.2% 0.0 0.0
(Chromated copper arscnate) 0.6% 0.0 0.2
CCA Type 2 1.2% 0.0 0.0
(Chromated copper arsenate) 0.6% 0.0 0.0
CCB 2.4% 1.0 0.0
(Copper—chrome boron) 1.2% 1.0 0.0
ccp 2.4% 0.0 0.0
(Copper—chrome~phosphorus) 1.2% 0.0 0.2
CT—87 2.4% 1.0 0.2
(Organic type copper compound—surfactant) 1.2% 1.0 0.6
N—Cu 1.0% 0.0 0.0
(Copper naphthenate) 0.5% 0.8 0.0
N—2Zn 1.0% 2.0 0.0
(Zinc naphthenate) 0.5% 2.0 0.8
V~2Zn 1.0% 1.0 0.2
(Zinc versatate) 0.5% 1.0 0.4
H—Zn 1.0% 1.0 0.4
(Zinc hexonate) 0.5% 2.0 0.6
*! Retention of preservatives : 200kg /m’ for pressure process with CCA , CCB , CCP , and

CT—87
200 g /nt for brushing process with N—Cu , N—Zn,
V—Zn,and H—Zn
*2 Rating system : O No decay

1 Partial slight decay

2 Slight decay

3 Condition of 2 and partial severe decay

4 Severe decay

5 Destroyed

Bending Test or Larch Log and Two faced
Sawn Lumber in Full Size 110



82 6 139 1( 113 8)x 10kgf ar

34
445 625 519
kgf cm? 69 131 108 x 10°
kgf cm?
270kgf  cr?
16

150kgf cn?

15

Making up of Use Directory for Wood Materials
4 31
Evaluation of Wooden Boards Performance
Required in Each Field
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Technical Assistance for Fortifying of Local Forest Product Industries

1. £EBWOSRE - FBE
Improvement and Development of
Manufacturing Technologies

1.1 UIHIET O - BR
[mprovement and Development of Cutting
Technologies
1.1.1 H@HSHOKEE EFINT
Superficial Finishing for Knotty Woods
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1.2 HHEmMON%E - BR
Improvement and Development of Pulverizing

Technologies

1.3 EZBRRMORE - AR
Improvement and Development of Drying
Technologies
1.3.1 #EM ORRERORE MEXTO)
Development  of Drying Technology  for

Structural Lumber of Softwood
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1.3.2 PESERAKOLZEICEAT 3R
Study on Drying for Small Softwood Logs
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Improvement and Development of Preserving
Technologies
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The Properties of WPC with Steamed Wood
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1.5 EERWMO%NE - R
Improvement and Development of Gluing

Technologies
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Improvement and Development of Treatment
Technologies for Wood Surface
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Improvement of Technique in Bleaching
Treatment
AMMITOBEZ BT, UM, TH, BEEem

I & OB & O THIE AR 5 2 L b b,

INELAVRTREL 2%, ) VBRRFE—F P U

SULFLCEF Y RIS A, B LT LTV

BB, BESHES LR, WM TERET

BIEWHot, TIT, TOEMELIC X DB

Fbs L ORERIET 5 2 810k - C, F BEE

BEAL BT AT DB EE R B L RS

2B 2 B REORIZ & 2R om Ex

B R TS 12,

0

«_}

(J. Hokkaido For. Prod. Res. Inst. Vol. 5, No.4. 1991)




-5
2
pH
3
0 4
®
)5 10
35
@ 6
o
18
pH3 8
3

16 2
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Fig.1 Product method of resin coated concrete-form panel
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Development of New Processing Technologies

2. FEIROAEE
Rationalization of Manufacturing Processcs
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Rationalization of Sawing Process
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The Automated Technology for
Mecasuring and Sorting Sawn Timber
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Table 1 Comparison between esti-
mated and real grade
HBLE (%)
Appearancc ratio
+2 4.5
+1 22.7
0 31.8
—1 22.7
-2 8.2

i) note)

+ D EKEEH overestimate

0 #1EEHM  appropriate estimate
— /NG underestimate
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» measure the log form by log scanner
+ store the each diameter log in auto-depot

« Chucking carriage of the log

l.searching the most suitable setting location
2.caleulate the sawing pattern of the log

3.calculate the pith location

4.calculate the chucking angle from the log scanner data

st step swamilling by the twin
band headrig

cut off the wane by the

horizontal band resaw

Process by auto cants measure
system

1.measure the cant form and depot
2.calculate optimum sawing pattern
3.es:imate the lumber grade

4.s¢ ect the resaw

(twin band resaw or gang ripper)
2nd step sawmilling by the
twir band resaw

2nd step sawmilling by the
gangr ripper

storz the each dimension lumber
in the auto-depot

feed-back stock data
. auto cants measurc system

stoe <-out lumber from depot when needing

%1 HLVRMIE®E

Fig.1 An up-to-date sawmilling line (proposal)
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Fig 2 The network of sawmill data
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Table 1 Statistically estimated ranges of precisencss of M.C. values obtained from the

continious measurements test

Lumber types Numbers Average Standard Minimum Correlation Confidence cocfficient
(%) deviation (%) ~Maximum coefficient 99% (Lower % ~Upper%)
Ezomatsu-Todomatsu —8.4
(Boards, Planks, 220 —0.03 1.90 ~ 0.940 —0.4~0.3
Square timbers) 71

Note) Managed condition has made 30%M.C. (oven-drying method) or less.
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Technological Development for Utilizing Un- or Less-Used Forest Resources
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Fig. 1 Relation between charcoal powder specics, and the weight of kidney beans. The values are shown on the

basis of no charcoal powder.

Addition amount of charcoal powder was 40kg per 1000m’
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