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1.1
(Eucalyptus deglupta) 16
(Terminalia calamansanai) 24 (Campnosperma brevipetiolata)
29 (Eucalyptus robusta) 1
(Acacia mangium) 10
4 3
( 1D
1-1
Table 1-1. Sample Logs.
# E Kok xToOR% LS |
# & JEE;?% Length Top Butt Solid R{Emaﬁs
Species numbger of log diameter  diameter volume
(m) (cm) (cm) (m?)
2380 94 44 50 1.631
11. 37 47 1.524  EHAK
E7] d)‘ l”l" ik i Plantation
- degiupia | 2400 72 29 35 0.579 tree
2401 11.6 37 46 1.531
2356 10.6 34 49 1.399
2360 112 29 38 0.958 EHRA
Plantation
Y FYT 2362 10.2 22 30 0.542 tree
T. calamansanai( 949 9.0 30 39 0.817
2267 94 57 63 2.658 KRA
Natural
2271 92 45 55 1.806 forest tree
236 86 32 36 0.781
272 56 2 25 0233 bk
Plantation
KT ) AN 285 5.0 27 31 0.330 tree
C. brevipetiolata 361 11.0 25 38 0.830
11 9.0 65 79 3.664 RRA
17 11.6 48 70 4374 goviural
a0 EHRA
= E’!LJob';s/’ 2s 56 39 50 0.851  pjantation
: tree
1 40 24 25 0.212
8 38 32 39 0.366
22 4.0 23 27 0.196
50 4.0 23 25 0.181
o 53 42 21 25 0.175  s#A
THYT XY b Plantation
A. mangium 78 4.0 22 25 0.166 tree
85 4.0 27 28 0.229
101 4.0 22 27 0.181
139 40 21 27 0.181
189 4.0 18 29 0.166

Note : Log r’luml;er, length, dian;eter and solid volume were made an extract from the
delivery note.

[R. Hokkaido For. Prod. Res. Inst. No. 87]
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Photo 1 1 Surfaceshakeof C brevipetiolata
Plantation tree log
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Fig 1 1 Grade of species
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1 2
Table1 2 Characteristics of sample log
» A0 a0
e HE M@ B ChE g m o sy @a 980 Ta” @n 2K ze
BAE S 5 . : . %%  Grade Grade Grade Grade Grade Grade
B M Top  Length  Solid  Practical Practical for for
Species Log dia- of lof volume use use Total for for for ] for for bark for
P number 8 : grade knot crook end "ﬂ surface staining
meer (Mo (m) dbneer vlde  ®H)  H (B shke VAT decay decay PO (W)
%) - (%) (%
11-1-1 70 187 0916 64 0.766 3 2 1 3 1 3
11-1-2 70 193 0946 68 0892 4 1 1 4 1 3
11-2-1 68 198 0916 64 03811 3 1 1 2 1 3
. -
*"’&é;;\' Y | n22 e 202 0827 62 0.776 3 1 1 2 2 1 3
r$ u’;’;""org;:’:: 17-1-1 64 197 0807 64 0.807 3 1 1 3 2 1
17-1-2 60 200 0720 60 0.720 3 1 1 2 2
17-2-1 58 200 0673 58 0673 3 1 1 1 2 2
17-2-2 58 199 0669 56 0.624 3 1 1 1 2 2 1
236-1-1 34 199 0230 32 0.204 2 2 1 2 2
236-1-2 32 187 0.191 30 0.168 2 1 1 2 1
236-2-1 30 198 0178 28 0.155 2 1 1 2 1 2
236-2-2 28 203 0159 26 0.137 3 2 1 | 2 3
; i
FAATLANY | gt 22 200 0097 20 0.080 3 2 1 3 2
(}l':';:m"g’;'ﬂ 272-1-2 2 199 009 20 0.080 3 1 1 3 1
285-1-1 26 200 0135 24 0.115 4 1 1 3 4 2
285-1-2 26 197 0133 24 0.113 3 3 1 2 1
361-1-1 34 200 0231 32 0205 3 1 1 3 2 3
361-1.2 32 199 0204 30 0.179 3 3 1 1 3 1
2380-1-1 46 202 0427 44 0.391 3 1 1 1 3 2 1
2380-1-2 46 191 0404 44 0370 2 1 1 2 1
2390-1-1 40 199 0318 38 0.287 4 2 1 2 4 2 1 1
2390-1-2 40 189 0302 38 0273 3 1 1 2 2 2 2
f’é‘nl;:‘; 23902-1 38 198 0286 38 0286 3 2 1 2 2 3 3
ML; m’i&“f""r"l’l’r‘;e 239022 38 198 0286 36 0257 2 1 1 2 1 1
2390-3-1 34 198 0229 32 0203 3 1 1 3 2 1 1
2400-1-1 32 200 0205 30 0.180 2 1 1 2 1 1
2400-1-2 28 197 0.54 26 0.133 3 1 1 5 6
2401-1-1 42 200 0353 40 0320 3 1 1 2 3 I 3
2401-12 40 204 0326 38 0295 3 1 1 2 2 3
2—HY -mTRY 18-1-1 42 194 0342 40 0310 3 1 1 2 3 2 1
(& A)
E. rqbu.vm
Plantation tree 18-1-2 38 192 02717 36 0.249 3 1 1 2 2
2267-1-1 56 198 0621 56 0.621 2 1 1 2 1 2 1
2267-12 54 189 0551 52 0511 3 1 1 2 2 1
2672-1 52 197 0533 52 0.533 3 3 1 1 2 2 1 1
4—3FY7
(RAA) 26722 52 199 0538 50 0.498 3 1 1 2 2 1 2
T. calamansanai -1-
D il 27-1-1 50 200 0500 48 0461 4 1 1 4 2 2 3
27112 48 198 0456 46 0419 3 1 1 1 2 1 2
227121 48 200 0461 48 0461 3 3 1 2 2
27122 4 198 0383 42 0349 3 1 1 2 2 1 1
2356-1-1 42 199 0351 38 0287 3 1 1 3 3 3
2356-1-2 40 198 0317 40 0.137 3 1 1 2 2 1
2360-1-1 34 189 0218 32 0.194 2 1 1 2 2 1
2360-12 32 190 0.195 30 0.171 2 2 1 2 1
— 1
@ (E;;"*’, 2360-2-1 30 199 0179 28 0.156 2 2 1 1 2 1
T. calamansanai X
X s e 236022 28 201 0158 26 0.136 2 2 1 1 2 1
2360-3-1 28 200 0157 26 0.135 2 2 1 2 2
2362-1-1 26 200 0135 24 0.115 4 1 1 4 2 2
236212 24 199 0115 2 0.096 2 1 1 1 2 1
2429-1-1 34 200 0231 32 0205 3 2 1 2 2
2429-1-2 34 198 0229 32 0.203 3 2 1 1 2 1
1 24 40 0230 s . . . 4 - - - - - -
] 32 38 0389 . 5 = - 3 - - - - - -
2 2 40 0.194 s : - - 4 - - . . . .
- 50 22 40 0.194 - - - - 2 N . . - . .
& /{m}t;L(#?A 53 20 42 0168 . - . - 3 . - - . . .
an mlg'ee 78 22 40 0.194 - - - = 4 - - - - - -
85 26 40 0270 . . - " 3 . s - = . .
101 2 40 0.194 . . . . 4 . 5 . = " .
139 20 40 0.160 . . . . 4 - = : 2 . .
189 18 40 0.130 g - - - 4 - - - . . .

[R. Hokkaido For. Prod. Res. Inst. No. 87]
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Photo 1 2 EnddecayandT.calamansanai photo 1 1-3. End decay and staining of
(Plantation tree) log. C. brevipetiolata(plantation tree)log.

14 () 15

>

Photo 1-4 End decay and end shake of Photo 1-5 Heart shake and staining of

C. brevipetiolata (Natural forest
tree)log.

1-3

Photo 1-6 Heart shake and ring shake
E. deglupta (Plantation tree) log.

2

84

E. deglupta (Plantation tree) log.
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1-2

1-4
1-5
1-6
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1.4 Abstract
Observational characteristics of tropical woods were investigated according to JAS (Japanese

agricultural standard). Sample trees were Eucalyptus deglupta hm a plantation forest, Teminalia calamansanai
and Campnosperma brevipetiolata from a plantation and a natural forest from the Solomon Islands, and
Eucalyptus robusta from a plantation forest from the Hawaiian Islands, and Acacia mangium from a plantation
forest from the States of Sabah in Malaysia. The items of investigations were length, diameter, crook, knot,
shake, decay, etc.

The results of investigations are summarized as follows :

1) T. calamansanai (plantation tree) was superior to other species in visual grade (Table 1-2. and Fig.
1-1).

2) The primary factor of the grade of T. calamansanai was almost end shakes and heart shakes. There was
no large difference in the grade between sample trees from a plantation forest and those from a natural forest.

3) That of C. brevipetiolata from plantations was almost end decay and surface decay.

4) That of C. brevipetiolata from natural forests was almost end decay, heart shakes and staining.
5) That ofE. deglupta was almost ring shakes, heart shakes and staining.
6) That of E.. robusta was almost heart shakes and ring shakes.

1.5
1) 5 : 1
86 2(1998).
(Jun-ichi KUBOTA)
(Tomonori AZUMA)
(Michifumi YAMAZAKI)
(Naoto NARISAWA)
): : 14cm
; ( ) ( )

2.0% ,

[R. Hokkaido For. Prod. Res. Inst. No. 87]



2.1

, (Terminalia calamansanai),
(Campnosperma brevipetiolata), (Eucalyptus deglupta ), (Eucalyptus
robusta) 4 ( 21 26 . ,

b

2-1

Tery Minarig

21 ( ) 2-2 ( )
Photo. 211. T. calamansanai (Plantation tree) Photo. 2-2. T. calamansanai(Natural forest tree)

Campno sperna

23 ( ) 2-4 ( )
Photo. 2-3. C. brevipetiolata (Plantation tree) Photo. 2-4. C, brevipetiolata (Natural forest tree)

2-5 2-6 .
Photo. 2-5. E. deglupta Photo. 2-6. E. robusta
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2-1
Table 2-1. Description of species used for test of wood qualities.
. BB 3 FAE s R £
Species Temog Nul-:i% of log diameter bg’g nug&er
n T cr (m) ( cm) om
g3 FY T 1 2356 10.6 49 I
GERA) 2 2362 10.2 30 I
T. calamansanai 3 2429 9.0 39 I
SRasstio foes) 45678 2360 112 38 1~V
7—i‘1‘97 9,10 2267 9.4 63 I,
(REAAR)
T. calamansanai
(Natural forest tree) 11,12 2271 92 55 I,II
Sy LT ) AT 13,14,15,16 236 8.6 36 I~V
(A 17 272 5.6 25 I
C. brevipetiolata 18 285 5.0 31 I
CPlamiaRy troc) 19 361 11.0 38 I
¥y T AT 21,22 11 9.0 79 I,II
(RBAK)
C. brevipetiolata
(Natural forest tree) 23,24 17 11.6 70 I,
25 2380 94 50 I
BRALL 26 2400 7.2 35 I
E. deglupta 27 2401 11.6 46 I
28,29,30,31,32 2390 11.0 47 1~V
— 1J .
Al o uFR Yy 33 18 56 50 I
: 2m
Note : Each log was cut in 2m.
1
4m 30x 30x 5mm(T" x R
x L) (T ®
, 2 D
2.2
2.2.1
2-2 2-1
’ ’
, 232kg/m?® ,
, 1 (
) No 4 186kg/m?, No9 No.ll  182kg/m?
83kg/m3 ,No.21
188kg/m?® ,
s 10cm
273kg/m ,

[R. Hokkaido For. Prod, Res. Inst. No. 87]



2-2

Table 2-2. Bulk density of each species.

W & PAARES BKIE B/IME EHIE
Speci Tested log Max. Min. AV
pecies number (kg/m) kgm) -
1 641 375 508
F—3IFU7T
. (i;ﬁ#*) 2 548 272 417
> calamansanai
(Plantation tree) 3 459 264 331
4 458 223 322
Z—3IFVU7T
= (715%*) A 9 676 391 583
" calamansanai
(Natural forest tree) u 525 271 401
13 358 275 322
Xy S ) AN
é b(i‘é"ﬁ‘?k)l 17 280 240 262
. brevipetiolata
(Plantation tree) 18 348 267 311
19 333 259 299
¥y )AL
c b(BE?Avk)l 21 418 230 325
. brevipetiolata
(Natural forest tree) 23 382 238 315
25 553 377 441
AALVV 26 476 322 373
E. deglupta 27 485 - e
25 602 329 412
a—HhY -asRHy
E. robusta 33 704 414 587
N<;be : Values are that of only first log.
2.2.2
S0mm : 10mm
’ 2'3 2m
’
2-3 , 10 ,
(No.3) 26
) C.
No.19 ,
1
’ ) 1 ,
3 1
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#—3IF Y7 (EHK)

T. calamansanai (Plantation tree)
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600
500
2
2 ?l 400
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&N RN
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#8655 0> BEME(cm)
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X¥ T AR (EHRK)
C. brevipetiolata (Plantation tree)
400
300
2 x5
w
5B 0 A N7
= & —0— No.18
a ® 0 |
—&— No.19
(kg/m*)
0
-30 -20 -10 0 10 20
=330 SRR
Long radius Short radius
D OFEME(cm)
Distance from pith
HALL
700 E. deglupta
600
D
500 Qq
£ =
g M 400 n B
|
e
2 % 300 —0— No.25
200 F —A— No.26
3
(kg/m’) 100 L —T—No27
—@— No.28
0 l
-40 -20 0 20 40
RERN FER
Long radius Short radius
#8725 D IEME(cm)

Distance from pith

2-1

42—+ Y7 (RBK)
T. calamansanai (Natural forest tree)

800
700 Q‘
600
zs )7
. A
3 : 500 AQAA
e
‘g % 400
300 A
(kg/m?) pl
200 —O—No.9_|
—fx—No.11
100
0
-30 -20 -10 0 10 20 30
RERN |En
Long radius Short radius
#i2>05> OEEME(cm)
Distance from pith
Fx T ) ARV (RAK)
500 C. brevipetiolata (Natural forest tree)
400 M
2 g
s B
Z 300
S &
= E 20 —
2 % —O— No.21
—fx— No.23
(kg/m®) 100
0
-40 -20 0 20
BERN EEM
Long radius Short radius
$iH> & > BEME(cm)
Distance from pith
a—HY w2y
E. robusta
800
700 O;/-*o-o\ o"TOY
600 o o o]
25 \ f
§ g - \o\) c[{
3 =
400
= 300
(kg/m*) 200
100
0
-20 -10 0 10 20
BERN aEn
Long radius Short radius
§i0> 5 O EEME(cm)

Distance from pith

Fig. 2-1. Variation of bulk density in distance from pith.

[R. Hokkaido For. Prod. Res. Inst. No. 87]



2-3
Table 2-3. Number, length and diameter of knots of each species.
W O HERAES % FIHEE(AV.) qzﬁ)ﬁﬁﬁfgg.)
Species T;smdl If_’g Number of knots D'mmf s l.zngl(hngn) =
1 7 36 60
2 5 17 35
Z—IFN7
. ( i;éﬁ:?k) . 3 26 29 64
. calamansanai
(Plantation tree) 4 2 o =
Ll 12 25 57
V.
9 25 65
#2—3IFU7
) (315%*) . 11 4 30 58
" calamansanai
(Natural forest tree) qz‘?ﬁ 5 28 62
V.
13 9 30 75
17 7 25 67
Xy ) AL
c b( iﬁ‘**)l 18 7 25 61
. brevipetiolata
(Plantation tree) 19 ! A 2
FHE
Av. 6 33 105
21 2 25 80
Xxv 7)) AN
. 1,(36%*), 23 25 35
. brevipetiolata
(Natural forest tree) :F?fﬁ 2 25 58
V.
25 10 32 58
26 10 21 76
HALL 27 9 25 80
E. deglupta 28 10 35
FIE
AV, 8 22 62
a—HY -nTRE
E. robusta 3 B i ©
Nc.>te : Values are that of only first log.
2.2.3
s 4m 2-4 s
, 2 2
, 111( . , R
R 70 110%
, 2cm , 100%

1)

120%

87



2-4
Table 2-4. Moisture content in green of each species.
" AEMEKE (%)
ture content
mﬁ lo1sture Co: 1n green
Species BAE BAME  FHE
Max. Min. Av.
F—3IF V7T (EKK)
T. calamansanai (Plantation tree) 106 28 66
F—3IF VT (RAK)
T. calamansanai (Natural forest tree) 87 37 62
Xy 7 ) AR~ (ERHRA)
C. brevipetiolata (Plantation tree) 141 28 n
Xy T ) ARNT (RAK)
C. brevipetiolata (Natural forest tree) 104 21 7
e d’;g‘,/u;a 155 29 1l
sgl s By 19 54 81
2.2.4
2-5 2
) 0.42g/cm?
) ,N0.9 No.11 ,
(T/R) 21 4
0.50g/cm?® , Y 0.4bglem?® ,
12.7%, 7.8% 4
, R 1.2 ,
2.2.5
) lecm
, slip plane
slip plane
x 10 slip plane
x 10 slip plane

x 20 x 40 slip plane ,

slip plane

[R. Hokkaido For. Prod. Res. Inst. No. 87]



Moisture content

(X) #*m

Moisture content

1)

2.2.6

(R) #3oh

(R) #xod

Moisture content

4—3IF Y7 (EHAK)
T. calamansanai (Plantation tree)

120 T I I
100 —o0—No.17]
80 —— —&—No.27]
60 —0—No.3-]
40 —8—No.4
x —1—
0
0 1 3 5 7 9 11
#EH> 0 D BEME (cm)
Distance from pith
Xy T ) ARV (EHAE)
. C. brevipetiolata (Plantation tree)
140 —0—No.13—]
120 ——No.17 —
100 _Q —Oo— ——No. 18 —|
80 N N { No.19 — |
60 \\ \\
40 ~g A O
20
0
0 2 4 6 8 10
§E%> & DREME (cm)
Distance from pith
HALL
E. deglupta
| 1 I
—0—No.25
—2—No.26
—0—No.27
N\,
N < \—ol—No.zs
A ) ANYY
n
1
0 1 3 5 7 9 11 13
BEH & OREME (cm)

Distance from pith

2-2

Moisture content

(R) H>tod

—3F Y7 (RARK)
100 T. calamansanai (Natural forest tree)
E. 30 5
o® —oNST0 Ny
PN —8—No.12
2% 20 t
5= P
= 0
0 2 4 6 8 10 12
B> 5> DRERE (cm)
Distance from pith
Xy T ) AR (RBAK)
Yo C. brevipetiolata (Natural forest tree)
100 6= —
80 \ﬂ”q\
NN
60 —o0—No.22 >
40 —&— No.24 )
20 %
0
0 2 4 6 8 10 12 14
BH> & D PERE (cm)
Distance from pith
a—HhY eunsRE
E. robusta
120 /O
£8 100 S
8 80
g¥ 60 P~
a o 40
5 < 0
-

$E2>H DFERE(cm)
Distance from pith

Fig. 2-2. Vanation of moisture content in green of each species.

slip plane
, slip plane
24.4% ,  46.8% ,
, slip plane
, ( x 20 40)
,  3L7%, 32.6%
, slip plane

2-6

i

27.0%, 60.2%
43.0%, 56.7%
S Z ,
S
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2-5
Table 2-5. Specific gravity and shrinkage of each species.
IAEER
5 Shrinkage (%)
RS ﬁsﬁ'z‘. cfﬁ‘cg ﬁsﬁ: %ﬂci 2IHEER EKRBINY -
O | Measured grp:wty grp:w From green to oven dry ., 3
Species values in oven 1dry i air ry moisture content Per 1% moisture content /R
(g/enr) (g/em’ gERAm  HBHEAm ERAm B R
Tangential Radial Tangential Radial
direction direction direction direction
e 83 83 83 8 83 83 83
—3Fy7 B A 0.70 0.74 7.9 57 0.30 0.23 2.5
GEHA) Max.
T. calamansanai B /IME
(Plantation tree) Min. 0.22 0.24 22 1.0 0.12 0.05 1.1
viaiE 038 042 49 29 021 0.13 17
BB ) 2 32 ) 2 ) )
F—3FY B 0.72 0.76 8.0 54 0.34 0.25 17
(RIA) N Max.
T. calamansanai B/ME
(Natural forest tree) Min. 0.40 0.43 5.5 2.8 0.25 0.17 1.2
TaiE 0.62 0.66 75 49 030 021 14
BB 2 2 2 2 2 2 2
s BK{E 5
—3FY7 0.60 0.65 6.9 a4 0.29 0.20 2.1
FIK) No.ll Max
T. calamansanai B/ME
(Natural forest tree) Min. 0.39 0.42 49 22 0.20 0.10 1.4
oMl 0.46 0.50 63 36 025 0.15 16
RBS% 64 64 64 64 64 64 64
xxv 7 A | RKE 037 040 8.5 31 028 0.16 29
ch .
rewpe 1olala X
(Plantation trec) B/ ME 026 029 46 15 0.16 0.05 15
FoiE 033 036 6.0 23 022 0.11 21
BB 80 80 80 80 80 80 80
Xyr7 ) A | BKE 047 0.51 9.6 35 0.33 0.19 28
RBA) Max
C. brevipetiolata B/ME
(Natural forest tree) M 0.24 0.26 5.5 2.1 0.15 0.08 1.3
Lyl 037 040 63 29 025 0.13 19
RS 100 100 100 100 100 100 100
Bkl 0.77 0381 838 68 0.35 029 26
E7Jd)‘ II/ v -
. deglupta N
BB 0.34 0.38 4.1 17 0.17 0.08 1.0
FEIE 046 050 60 35 025 0.16 16
BB 12 12 12 12 12 12 12
KB 0.82 0.88 204 125 041 0.34 L5
_‘1—7J U = 71 5 ax. .
E. robusta
Bl 061 065 66 44 0.17 0.17 09
FEIE 0.7 0.80 127 78 0.26 022 12

R.HokkaidoFor.Prod.Res.1nst.No.87



2-6

Slip plane
Table 2-6. Appearance location of slip plane and occupied ratio in radius.

B 5> DB (cm) 4RIz 5T BS1ip plancd
ﬁpecie‘g No. Rfdf'?“ Distance fron pich Occupia:ﬁ‘a(to;‘:))of slip
em) 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 plane in radius
l 249 - 900000000006 8o — - 602
2 196 — — — =0 = = = — = — — — — — — - 255
221 150 @ @ ©®© 0 - - - =— - - - - - - 26.7
:;%'i; 22 30 0O @O - - - — - - - - s
(Plantation tree) | 3-1 208 — - — — — — — — - - - - — — — - - 0
32 135 - - - —0©@ - - — - — — - 444
41 175 - - @0 @®@ - - - - - - - - - — = 28.6
42 145 — — — — — = = = — — - — - - - 0
91 275 @ ®© ® © © ©©®© 0 - - - - - - - - - - — - 29.1
:éﬁf:i‘i,:, 4 A GO = = m = om == = o 82
(Natural foresttree) | 11-1 235 @ @ ® © © © © © © 0O 0 - - - - - — = — — 46.8
N2 20 © © ® — — — — — — = — — — — — — = — — — 13.6
3-1 150 O — O — = — — — — — — — — = 20.0
132 150 — — — — — = = = = — — — — - 0
1741 13 — — — — — — — — - — - 0
*:Eﬁﬁ%&‘;v 72 110 — — — — — — — = — — 0
(Plantation tree) 5] WS = o = = = = = = = & = = = = 0
182 132 — — — — — = = — — — — — - b
191 185 — — — — — — — — — — — — — - — — - 0
192 167 O — — — — — — = — — — — — — — - 6
211 415 @ @ @ © © © O 0O ©O© 0 OO0 OO0 000000 00 - - 55.4
*:;&?ﬁ;’:’zlz 2% 0 @®@®0®0 0 ®0 - - - - - - - - - - — = - - — — - 276
(Natural foresttree) [23-1 340 @ @ @ @ d d © © © @ @ - - — — — — — — — — — = - — 324
232 300 © @ 00000 O®O0OOQ0OO©OOOO - - - = ~—- - - - 56.7
250 250 — — — — @ - — — — — — — — — — - — 20.0
252 240 — — — — — — — — — = — — — - — — - °
261 160 — — O = — — — — = — — — — 188
HALL 262 155 — — — — — — — — — — — — — 0
E. deglupta B SR — m o — e e S R E e S e e 0
WD WE — = = = = e = = = = = = = = = e o
281 200 — — — — — — — — — — — — — — — — - o
2T 190 = = = = = m oem = = = — — — — — = = 0
aepy cayzp|Bt NS ©@ 00O OO0 - - - - - - - = = - - = 326
Erbusta 14337 195 00 © @ — ©® — — — — — — — — — — — — — 508
. Slip plane
:Slip plane
o: slip plane

:Ship plane

Legend: e : Slip plane could be confirmed conspicuously with a microscope(by object lens often magnifications)
: slip plane could be confirmed clearly with a microscope(by object lens of ten magnifications)

o : Slip plane could be confirmed slightly with a microscope(by object lens of twenty or fourty magnifications)

: Slip plane could not be confirmed

:Decay
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2.2.7

#— 37+ Y7 No3 (EEHAK)
T. calamansanai (Plantation tree)

Slope of grain
(X) mEERE

BED 0 O RERE
Distance from pith (mm)

¥y 7 ) AR No.18 (EHAK)
C. brevipetiolata (Plantation tree)

Slope of grain
(R) BEEmHE

fEH 5> O BERE

Distance from pith (mm)

300

#—3F Y7 No9 (RAK)
T. calamansanai (Natural forest tree)

o

200 300

X
’

0
w

Slope of grain

(2) REBRE
3

5 > 0> BERE

Distance from pith (mm)

X4 7 ) AR No.2l (RARK)
C. brevipetiolata (Natural forest tree)

200 o, 390 4(?0

500

Slope of grain
(R) BLEHE
83
N E

#EH 0 O FERE

Distance from pith (mm)

st—7 Y « @7 R ¥ No.33
E. robusta

Slope of grain
() BREHE

B> 0> 0O BERE

Distance from pith (mm)

Fig. 213. Variation of slope of grain in each species.

B ALV No.27
E. deglupta
30 S-grain
o 20
‘s # 10
& o
s # .10
g E 3 A
2 % 30 -grain
#H 0 0> BEME
Distance from pith (mm)
2-3
2-7
’ ’
, 15%
1/2 3/4
O (Outer)

R.HokkaidoFor.Prod.Res.Inst.No.87

2-3 ,
37.3% , 1) 30.1%
, 3cm
S
33.8% ,
I (Inner)
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2-7
Table 2-7. Maximum degree of interlocked grain of each species.
o B KRRHERZ S BE
7% ﬁ%ﬁ:ﬁﬁﬁ Max.degree of interlocked grain (%)
Species o N RER T
Short radius Long radius Av.
1 9.7 23.0 164
— 1
4 (éﬁﬂ-*J) x 2 93 6.6 8.0
T. calamansanai
(Plantation tree) 3 11.3 377 245
4 8.1 6.7 74
F—3FYT 9 102 107 105
(RHAK)
T. calamansanai
(Natural forest tree) 11 133 26 18.0
13 224 37.1 29.8
I Zh 17 52 102 71
C. brevipetiolata
(Plantation trec) 18 14.8 95 122
19 12.7 12.3 12.5
3-\._‘, :/-7’/ Y d 21 25.1 214 233
(REA)
C. brevipetiolata
(Natural forest tree) 23 26.4 15.1 20.8
25 32.7 33.6 332
BALL 26 329 431 380
E. deglupta 27 363 407 385
28 355 43.7 39.6
Al AR 3 36.6 309 338
4 ( 0) ; ,
;D
4 ) )
1/3
2.2.8
( ’ )7 ( b b ) b
) 1 )
2-9 , 2-4
) ) , 29
No.9

No.11, , No.11
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Table 2-8. Amount of water absorption of each species.
KEAME aKE WAk (s/cn?)
RE Posﬁ!igin of Specific %';vity Moisture Amount of water absorption
Species : in air content AOE ¥EH & 1R B i
specimens (g/en?) (%) Cross section  Radial section Tangential section
— \: 7
# (iﬁiﬁz;k)) I 0.49 11.7 0.291 0.084 0.071
T. calamansanai o] 0.56 12.0 0272 0.079 0.074
(Plantation tree)
—3 U7
7 R I 0.59 1.8 0.283 0.087 0.068
T. calamansanai (o} 0.64 11.9 0.303 0.087 0.068
(Natural forest tree)
T )RR
TR T I 038 133 0280 0.092 0.070
C. brevipetiolata o 0.39 13.1 0.286 0.088 0.077
(Plantation tree)
xS ) ARV i
YIERRN I 0.40 12.7 0.301 0.074 0.059
C. brevipetiolata (o) 0.46 125 0.325 0.073 0.066
(Natural forest tree)
ALY I 0.46 144 0.180 0.061 0.036
E. deglupta (0] 0.55 14.7 0.151 0.048 0.034
a—hY g s RY I 1.06 16.1 0.088 0.023 0.027
E. robusta (0] 0.96 15.0 0.066 0.023 0.032
I ,0:
Note :I : Innerpart, O :outerpart.
No.11 ,
) R 10cm
2.3
)
, 5
, 2-10
A% 5 , )
5cm
No.11 ) 2)
1 , 1

[R. Hokkaido For. Prod. Res. Inst. No. 87]
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Table 2-9. Results of several mechanical tests.
-k
R pomy  ERES Ak " s
- RRE Specific akR Static bending sion Shearing strength Hardness
i : Moisture
Species M::lsll::d Bt content ] ERE HE ARE AW 2 KAE
ry (%) Ev ob ob Radial  Tangential  Cross Radial  Tangential
(g/emr’) (tonflcm?) (kgfem?) (kgfcm®) Section  Section  Section  Section Section
(kgfiem?)  (kgfem?)  (kgfmm?) (kgfmn?)  (kgfmm?)
R&f % 4s 45 49 49 45 43 43 54 54 54
4—3FV7 X 0.74 128 113 1352 616 113 9 68 1.9 34
GEHRA) X
1. calamansanaai B/ME
(Planatation tree) iy 0.24 11.4 31 225 157 36 36 24 05 08
mﬁﬁ 0.48 12.0 9% m 390 68 67 42 1.1 1.8
%t!n)# * 36 36 36 36 36 36 36 40 40 40
— )
¥ (,g‘,g,é)T E‘foﬁ 0.79 12.1 201 1678 824 108 119 73 2 35
No.9
1. calamansanaai Fe/ME
s ¥y 0.42 11.3 93 687 402 57 49 2.5 08 13
qu",ﬁ 0.64 1.7 155 1226 641 85 89 53 16 25
a*n’* ¥ 3l 31 32 32 31 31 31 37 37 37
—_— 1
¥ (ffzﬂi)T ”Mﬂﬁ 0.62 123 133 127 537 92 % 53 1.7 27
" No. 11 )
(r{i‘;‘;"‘;"’fg:';g”;:é) ﬂ‘hjl‘i‘“‘ﬂ 0.30 1.5 50 381 220 51 45 25 0.5 12
qu»]/ﬁ 0.49 12.0 104 841 428 67 75 39 13 19
m*n’* % 30 30 40 40 30 34 34 39 39 39
%xr7 ) Aone| BRI 0.42 48 101 7y 345 86 108 40 10 0.9
) b(ﬁi**)l L
.. brevipetiolata &
(Planatation tree) idilfﬁ 031 12.4 50 430 217 48 55 1.9 0.5 0.1
qu",_ﬁ 0.37 13.4 76 586 280 61 82 26 0.7 12
ﬁ*f % 81 81 81 81 81 79 79 92 92 92
Xy T ) AR E‘M’ﬂﬁ 0.50 162 15 849 429 99 105 44 1.1 1.9
] b(fﬁ*)l :
*. brevipetiolata %
(Natural forest tree) &rﬁi:{ﬁ 0.26 12.8 52 399 253 44 51 23 04 06
E'zﬁi! 0.40 14.1 92 649 338 65 79 35 08 13
Rl&nh* % 45 45 49 49 45 49 49 57 57 57
iM*ﬁ 0.69 14.9 160 1086 525 108 105 6.0 1.6 24
ALY AX.
E. deglupta N
ibfilif 0.39 13.5 50 435 277 48 56 2.5 06 0.9
E'Zfa_m 0.50 142 93 728 394 68 79 38 1.0 14
K‘*f ¥ 8 8 3 3 8 8 8 14 14 14
2By - B TR iMjff L1 163 204 113 781 111 125 78 28 41
A ]
E. robusta "dmm 0.98 153 125 818 509 60 89 44 12 19
qlﬁﬁ 1.06 15.7 157 955 670 9 105 6.2 22 32
:Eb: ,0b: ,oc

Note : Eb : Young-s

modules in static bending ; 0 b : Bending strength ; o ¢ : Compressive strength parallel to grain
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—3IF VT GEHR)

T. calamansanai (Plantation tree)

F—3FYV T (RBK)

T. calamansanai (Natural forest tree)

1600 1800
1400 «k 1600
1200 //A 1400
£ e )
£ ., 1000 g 1200 R 4
o ih 4 ih
te WTAY ]
o 800 w0 3 = -]
£ % % E%X 800 i1
b 600 —0—No.1 2 }J.-(
3 A g 600
M DCL —f—No.2 m
400 . —O—No.9
(kgffem?) —O—No3 (kgf/cm?) 400 — o.
e —e—No4 200 O—nNo. i'
0 ! J 0 |
-30 -20 -10 0 10 20 -30 -20 -10 0 10 20
BRER HEN BRER EER
Long radius Short radius Long radius Short radius
#%> 5 D IERE(cm) #6252 & D IEME(cm)
Distance from pith Distance from pith
Xy¥ T ) ANV (EHK) ¥ T ) AT (RRK)
800 C. brevipetiolata (Plantation tree) 900 C. brevipetiolata (Natural forest tree)
700 l 800 q O
- 600 . 700 H
E ., 500 @ 600
g S
2 400 gy SO0
£ i —0— No.13 o0 3
2 < 300 -] £% 400
g —t&— No.17 g s —0—No.21
o 00 —]
— m —{J—No.
(kgflem?) 200 —O—No.18 (kgtlom?) 023
100 —8— No.19—]
100
0
-15 -5 5 15 0
- -40 -20 0 20 40
L Eﬁ%" Shﬁﬁ%l'
ong radius ort radius E2&A S
62> b D EEME(cm) Long radius Short radius
Distance from pith 0> & D EEME(cm)
Distance from pith
HALL 2—hY -asSRY
E. deglupta E. robusta
1200 1200 (,)\
1000 O\ O ’ 1000
o5 g \Qh
B g00 ® 800
g o B
g5 &0 6o
o:n gg 600 —0—No.25 E, 9§
g & —&—No.26 2 400
g 400 —0—No.27, -]
200 —e—No.28| (kgflem?) 200
(kgf/em?) 0
0 0 5 10 15
-20 -10 0 10 20
. §EH> 5 D FERE(cm)
BER SRR Distance fi ith
Long radius Short radius fstance from pi
#5> b DEEME(cm)

Distance from pith

2-4

Figl 2-4. Variation of bending strength.
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Table 2-10 .Key to grading standard of physical properties and grading of physical properties

on each species

. Wy ERHY A 2 .
Grading standarad of physical properties
2IVER Kt
BEA% 2RAME Shrinkage(%) ! (1R H i)
Grade Specific  (from green to oven dry) Max degree Watet
avi R20/R80* ofinter locked  ,Absorption
"G TR R T
cm’ ntial adi %
dircction direction (%) (g/en?’)
I ~0.35 ~62 ~2.6 ~0.70 ~7 ~0.01
I 0.36~0.51 6.3~ 8.0 2.7~38 0.71~0.90 8~14 0.02~0.05
m 0.52~0.67 8.1~ 98 3.9~5.0 091~1.10 15~21 0.06~0.09
v 0.68~0.83 9.9~11.6 5.1~6.1 1.11~1.30 22~28 0.10~0.13
\% 0.84~ 11.7~ 6.2~ 1.31~ 29~ 0.14~
IRl
Physical properties
2INHER
LoE ﬁsﬁiﬁj;ai " Shrinkage(%) S (%ﬁe %)
i cific
Spesies eIy (from green 0 oven dry) R20/RB0*  Maxdegree  absorpiion
c a ial
d%?ggtion direction (%) (g/cn?)
% — I+ Y7 GEHAR)
1. calamansanai (Plantation tree) I I I It ul
& —3F Y7 (RAAK)No. 9
1. calamansanai (Natural forest tree) i I I I I I
2 — 3+ U7 (REA)No. 11
T. calamansanai (Natural forest tree) I I I I o
#—3IF Y7 (B)
T. calamansanai (B I I I I I I
F ¥ 7 ) A= GERAR)
C. brevipetiolata (Plantation tree) I I I 1 m I
X7 ) AL (RERK)
C. brevipetiolata (Natural forest tree) I I I I v 1|
Xy 7 A2 (B)
C. brevipetiolata (B o o I I I m
H AV L (EHA)
E. deglupta (Plantation tree) u I I I v I
A AL L (B)
E. deglupta (B) ul o m I v I
a—HhY - a7 RE EHAK)
E. robusta (Plantation tree) v v L I v I
a—HY - uFSZAF(B) _ _ _ _ — _
E. robusta (B)
*
B: 2
Note : * : Ratio of bulk density at 20% relative distance from pith to that at 80%.
B : N are grades which are based on the reference No.2
No.9 2) 1
1 2
) 1 2)
1 ,
’
2-11 , ,
5cm
, , No.11 21
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Table 2-11 Key to grading standard of mechanical propetries and grading of mechanical
properties on each species.

Grading smn?lﬁ ﬁ;mh%n‘znl properties

5 [T £ A e
ade s""‘ﬁ’““"“g ¢ ‘?ﬂ & sm[ﬁg Hardress
Eb ab gc Radial Tangential
(tonflcm?) (kgflem?) (kgf/cnr’) (kef/em’) (kef/mm?)
1 ~75 ~ 600 ~310 ~ 65 ~08
1 76~105 601~ 840 311~440 66~ 95 0.9~1.5
m 106~135 841~1090 441~570 96~120 1.6~2.5
v 136~165 1091~1130 571~700 121~150 26~38
\ 166~ 1131~ 701~ 151~ 3.9~
SEIE Y SPA
Meclum%al ;ropenies
¥y ih i 5 R
Species stann iﬂehnding g & 2% L]
np! aring Hardness
Eb ob gc Radial Tangential
(tonf/cm?) (kgflcn?) (kgf/cm?’) (kgf/cnr’) (kgf/mnv)
-3 7 GEMA
I calamansanai (Pl:ﬁ';aﬂti:),r\\)u-ee) u U] n I} i1}
Y--IF VT (KBRA)No. 9
T. calamansanai (| Nanﬁl/f;'ml'eost tree) v v v n m
5 -3 Y 7 (KIAK)No. 11
7. calamansanai (Natural l)orest tree) " u 1 n m
Tyc-a}t;h-};n?a:};af }(‘B)) 1 n u o il
X x o7 ) AR (A
il (Pt n u 1 1 i
X¥ ) AR (KRK
C brevipetiolata (Natural ﬁm@) I n n I 1
¥y T ) AL (B)
" brevipetiolata (B! | I [ i} i
71 A L L GERRA)
E dogiipin (i vee) It i u I I
HALL(B
E. deglupta (B)) y m m | m
2e-H Y - n S RY (EHKA)
E robusia (Famsonmesy v m v m v
2--HY - mSRY(B) _
E. robusta (B) - - - —_—
:Eb= ,ob: ,uc:

B 2

Note : Eb : Young's modules in static bending ; ub : Modulus of repute in static bending ; oc : Compressire strength parallel
to grain ; B : Grades which are based on the reference No.2.

,No.9

24

1)

2)

3)

D

1)

[R. Hokkaido For. Prod. Res. Inst. No. 87]
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2-2

>

2-1

(23)

2

2-1



, 4dm
24 2.2
4)
2.5 12.7%,
7.8% ,4 , 1.2
5)
slip plane 2-6 ’
,Slip plane
6)
2.7 ,
2-3 >
7
2-8 0 )
b b ’ 1)
4 b b
1/3
8)
29 2-4
2.5 Abstract

As basic characteristics of four wood species, physical and mechanical properties were determined.

The tests of physical and mechanical properties were done according to previous paper.1) prior to the test
the logs were numbered as shown in Table 2-1.
I) Bulk density

Bulk density of each species is represented in Table 2-2 to show in considerable difference. According
to distance from pith, bulk density is represented in Fig. 2-1 to show an increase toward the bark.
2)Knot

The results were shown in Table 2-3. The smallest length and diameter of knots are observed in
Eucalyptus robusta. Other species except for No. 1 9 of Campnosperma brevipetiolata were similar in length and
diameter of knots.
3)Moisture content

The results of moisture content were shown in Table 2-4 and Fig. 2-2. The moisture content ranged
from 62% (in Terminalia calamansanai from a natural forest) to 111% (in Eucalyptus deglupta). Moisture

content decreased toward bark in four species.
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4)Density and shrinkage

The results of density and shrinkage were shown in Table 2-5. Largest value of shrinkage from green
to ovendry was recognized in E. robusta.
5)Range of brittle heart

Appearance location of slip plane and the occupied ratio of slip plane in radius direction are shown in

Table 2-6. T. calamansanai, E. robusta, and C. brevipetiolata from a natural forest had large occupied ratio
ofslipplane.
6)Interlocked grain

The results of the maximum interlocked grain of each spices were show in Table 2-7. The representative
patterns ofinterlocked grain from pith to bark for each speicies are shown in Fig. 2-3. As shown in Table
2-7 and Fig. 2-3, E. deglupta and E. robusta had t[he most severe interlocked grain. Other two species had
medium interlocked grain.
T)Water absorption

The results were shown in Table 2-8. E. robusta had smaller amount of water absorption than other
species. Especially in cross and tangential section, value of water absorption of this species was one-third of
T. calamansanai and C. brevipetiolata.
8)Mechanical properties

The results of several mechanical properties wer(uhown in Table 2-9. Variation of bending strength in
stem was shown in Fig. 2-4. Values of bending strength tended to increase toward bark in each species to

show the same tendency as bulk density.

2.6
1) 3 2
86 9(1998).
2) : 21 277 87(1975)

(Hisashi AKUTSU)
(Takaaki FUJIMTO)



3.1
) ( ) 31
,20x 20x 20mm
, 3cm s
, 60% ,
3.2
, ) JISZ 2101-1994 (15)
,JIS (Tyromyces palustris FFPRI 0507)
(Coriolus versicolor FFPRI 1030) (Pycnoporus coccineus FFPRI Pslh)
3
3.3
3-2 3-4
4 , 15 50
%, 25 52% , 50%
2) )
) 7
25% , 20%
, 0.42 0.72g/cm?®
, 7 1% 1,3-5) ,
3-1
Table 3-1. Wood species and marks of 109 used for the test.
RS
W Marks of log
Species EHRA REAR
Plantation tree Natural forest tree
X T ) AN &1 11
C. brevipetiolata CZ-2 CT-2
B YT YZ-1 YT-1
T. calamansanai YZ-2 YT-2
AALL K-1
E. deglupta K-2

2—HY) - aTRE

E. robusta
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Table 3-2. Weight loss caused by Tyromyces palustris on the specimens.
2 HEEE
AHEE B R i b
Specific gravity Corrected Ratio of the
in weight decay
W HRARES FWALE* air dry loss durability
. Marks of  Position of (g/em’) (%)
Species 1 : .
8 specimens b3 5] iy THEZHLT =V=IIHLT
Av Av. Against F, crenata Against P. jezoensis
R3] iy
Av. Av.
CZ-1 S 0.37 227 1.1 1.0
0.37 23.7 1.1 1.0
Cz-2 S 0.37 247 1.1 1.0
CZ-1 H 0.37 17.0 1.2 1.1
0.35 249 1.1 1.0
Fyr T ) AN  CZ2 H 033 327 1.0 09
C. brevipetiolata — CT-] s 0.44 7.4 1.3 12
0.42 15.0 1.2 1.1
CT-2 S 0.40 225 1.1 1.0
CT-1 H 0.38 353 0.9 0.9
0.37 293 1.0 1.0
CT-2 H 0.36 233 1.1 1.0
YZ-1 S 0.62 49 14 1.3
0.59 11.6 1.3 1.2
YZ-2 S 0.55 18.3 12 1.1
YZ-1 H 0.56 1.8 14 1.3
0.52 10.7 1.3 12
2—3IFY7 YZ-2 H 0.48 19.5 1.2 1.1
T. calamansanai YT-1 S 0.72 59 1.4 13
0.63 7.0 14 1.3
YT-2 S 0.54 8.0 1.3 1.2
YT-1 H 0.67 3.0 14 1.3
0.55 7.1 14 1.3
YT-2 H 043 11.1 1.3 1.2
K-1 S 0.52 72 1.3 1.2
0.47 72 1.3 12
HALL K-2 s 0.42 7.1 13 12
E. deglupta K-1 H 0.43 13.9 12 1.2
0.42 11.7 1.3 1.2
K-2 H 0.40 94 1.3 1.2
a—hY -nasRE R S 0.74 0.74 2.7 2.7 14 1.4 1.3 13
E. robusta R H 0.89 0.89 02 0.2 1.4 1.4 13 1.3
it - s 0.62 0.62 303 303 . - = -
E YA 4
P, jezoensis — S 0.44 0.44 252 252 — — — —
*S: , H:
Note : *: S : Sapwood ;H : Heartwood
, D ,
;D
, 4
, 3
9% ,
6)
’
2,7)
’ b
3-1 ,
1) ,

[R. Hokkaido For. Prod. Res. Inst. No. 87]
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Table 3-3. Weight loss caused by Coriolus versicolor on the specimens
L. WEHER
AHE Wy R A5 e
Specific gravity Corrected Ratio of the
in weight decay
W HRAAES BRLE* air dry loss durability
Species Marks of  Position of (g/enr’) (%)
log  spocimens™ H ¥H  JTRHLT =/ IIALT
Av. Av. Against F crenata Against P. jezoensis
Av. Av.
CZ-1 S 0.38 334 1.0 0.8
0.37 353 1.0 0.8
CZ-2 S 0.36 372 0.9 0.8
Cz-1 H 0.37 31.0 1.0 0.9
0.35 343 1.0 0.9
¥pvT) A e  CZ2 H 033 376 0.9 0.8
C. brevipetiolata CT-1 S 0.44 227 1.2 1.0
0.42 274 1.1 0.8
CT-2 S 0.39 32.1 1.0 0.9
CT-1 H 0.38 309 1.0 0.9
0.38 29.8 1.1 0.9
CT-2 H 0.37 28.6 1.1 0.9
YZ-1 S 0.62 25.5 1.1 0.9
0.59 25.0 1.1 1.0
YZ-2 S 0.55 244 1.1 1.0
YZ-1 H 0.57 19.1 1.2 1.0
0.53 213 1.2 1.0
F—3FY T YZ-2 H 0.49 235 12 1.0
T. calamansanai .1 S 0.72 178 12 1.0
0.63 23.5 12 1.0
YT-2 S 0.53 29.2 1.1 0.9
YT-1 H 0.67 142 1.3 1.1
0.55 20.6 1.2 1.0
YT-2 H 0.42 270 1.1 0.9
K-1 S 0.53 17.0 1.3 1.0
0.48 14.9 1.3 1.1
HALY K-2 ] 0.43 127 13 11
E. deglupta K-1 H 0.45 193 1.2 1.0
0.43 16.6 1.3 1.1
K-2 H 0.40 13.9 1.3 1.1
a—HhY uTRE R S 0.74 0.74 8.6 8.6 1.4 14 12 12
E. robusta R H 0.89 0.89 06 0.6 L5 15 13 13
7
F crengta - S 0.62 0.62 335 335 = - - -
LA 84
P jezoensis - S 0.46 0.46 204 204 = - - —
*S: , H:
Note : *: S : Sapwood ;H : Heartwood
23)
; 9 5
( )s ( ) ()
( ) ) 3-5
3.4
4 ) )
; ( )
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Table 314. Weight loss caused by Pycnoporus coccineus on the specimens.
[REAHE WERREND =R T
Specific gravity Corrected Ratio of the
_in weight ag:c‘;y
BRAES RRALE air dry Toss durabili
Sgﬁs Marks of  Position of (g/cnr) (%) Y
log specimens* 03 5) ) THEZHLT V=Y LT
Av. Av. Against F crenata Against P. jezoensis
Av. Av.
Cz-1 S 0.37 48.1 0.9 0.6
0.37 ) .
Cz-2 S 0.36 527 504 0.8 09 0.5 06
CZ-1 H 0.36 47.1 0.9 ’
0.35 515 0.9 06 0.6
XxLF) A CZ2 H 0.33 55.9 0.8 0.5
C. brevipetiolata ~ CT-1 S 0.44 283 12 0.8
0.42
CT-2 S 0.40 289 28.6 12 12 0.8 0.8
CT-1 H 0.38 443 1.0 0.6
0.37 ) . )
CT-2 H 0.36 36.9 406 1.1 I 0.7 07
YZ-1 S 0.63 14.9 1.5 0.9
0.59 . .
YZ-2 S 0.55 20.2 — 1.4 15 0.9 09
YZ-1 H 0.58 53 1. )
0.54 13.1 g 15 1o 1.0
F—3FY7 YZ-2 H 0.49 20.9 1.4 0.9
T. calamansanai YT-1 S 0.72 8.7 1
’ 0.63 : 14.7 & 1.5 - 1.0
YT-2 S 0.54 20.6 1.4 0.9
YT-1 H 0.66 6.8 1.6 1.0
0.55 158 . 3
YT-2 H 0.44 24.8 1.3 = 0.8 09
K-1 S 0.52 243 1. ]
0.48 16.6 3 15 0.8
AALL K-2 S 0.43 8.9 16 1.0 0.9
E. deglupta K-1 H 0.46 048 9.1 65 1.6 17 1.0
K-2 H 0.40 ) 38 ' 1.7 ) 1.1 1
2—HY s aTRE R S 0.74 0.74 6.1 6.1 1.6 1.6 1.0 1.0
E. robusta R H 0.89 0.89 0.5 0.5 1.7 1.7 1.1 11
E Zg:m - S 0.63 0.63 418 418 - - - -
p.l,-;f;,,és - s 0.45 0.45 8.7 8.7 — - — -
*:S: ,H

Noté :*:S :Sap\.zvood ;H :Heartwood

3.5 Abstract
The decay durability of Campnosperma brevipetiolata, Terminalia calamansanai, Eucalyptus deglupta

and Eucalyptus robusta were investigated. The decay durability of these trees were determined by the decay

resistance test. The wood blocks (20 x 20 x 20 mm), which were separately taken from the sapwood and the

heartwood in each tree, were exposed to wood decay fungi, Tyromyces palustris, Coriolus versicolor, and

Pycnoporus coccineus, respectively. After 60 days exposure, the abilities of decay resistance were evaluated
with weight tosses caused by the decay fungi. The heartwood in E. robusta had the highest ability of decay
resistance among all tree species against all of fungi tested. The sapwood in E. robusta had also high durability,
however their abilities of decay resistance were not as high as that of the heartwood. C brevipetiolata, T.

calamansanai and E deglupta showed less abilities of decay resistance.
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Fig. 3-1. Relationships between weight loss and specific gravity.
Legend : CZ: C. brevipetiolata (plantation tree) ; CT : C brevipetiolata (natural forest tree)
YZ : T.alamansanai(plantation tree) ; YT : T. calamansanai (natural forest tree)
K: E. deglupta; R : E. robusa



3-5

D X 53
Class of
the decay durability

Table 3-5. Grading by the decay durability on specimens.
PRkt
Specimens
Dk
Heartwood Sapwood
P N KRR EHA RBAR
Plantation tree Natural forest tree Plantation tree Natural forest tree

I

2—hY - uTRH

B’X
Very durable E. robusta
I
PN
Durable
$ a—HY  -aFRE
Intermediate E. robusta
pd AALL 5—3FY7 HRALL
Non durable E. deglupta T. calamansanai E. deglupta
XX T I)ANNT T ) AT XX T ) ARNT Fx T ) AT
ﬁV C. brevipetiolata C. brevipetiolata C. brevipetiolata C. brevipetiolata
7N
Perishable 2—3IFrU7 2—3IFV7 F—IFV7T

T. calamansanai

T. calamansanai T. calamansanai

3 6
1)
86 32(1999)

2) 17

187(1972)
3) 19

262 142(1974)
4) 3

204 29(1977)
5) 6
299 23(1978)
6) 4 7
329 1733(1984)
) 16
147(1971)

8) 21

[R. Hokkaido For. Prod. Res. Inst. No. 87]
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4.1
(00 ) D , ,
(Campnosperma brevipetiolata) , (Terminalia calamansanai) , (Eucalyptus
deglupta) , (Eucalyptus robusta) ,
, 3cm
, 2cm, 10cm, 20cm
100 105 , , (
) k4 3 £
4.2
) 8 , 6
4-1
No.5
( ) No.3 4, ( ), No.3, , ,
No.2
4-1
Table 4-1. Results of quick drying test
RAOHEEEERE
HEL _?t%il‘dff & o?d Grading of defects
Species & humber TER WEET ETETT
Intital checking Deformation Honeycombing
Fx T ) AR
. b(iﬁﬁ*)z No.1 2 1 1
. brevipetiolata
(Plantat‘i’:n tree) No2 2 1 1
4—IFY7T
. calamansanai
(Plantation tree) No2 3 3 1
BALL No.! 3 6 3
E. deglupta No2 3 5 3
2—HY - aTRY No.l 5 7 5
E. robusta No.2 5 7 6
Xx T ) AN
(R%A) No.1 2 1 1
C. brevipetiolat
(Natural forest irec) No2 2 ' !
¥—3IFIV7
. calamansanai
(Natural forest tree) No.2 4 1 1

8 6 ,

Note : Initial cheking and deformation ,was classified into 8 grades and honeycombing was
6 grades. Large grade was more defective
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4-2
Table 4-2. Presumed drying conditions.

wmm AR

preeeys " fﬁﬁ ] Initial drying conditions condition
Species ion HERIREE (o) BEZE (o) EREE (0

presumption s r-bulb Wet-bulb Dry-bulb
temperature depression temperature

L FRA

. 1.Method of 65 5.5 90
X¥ 7 ) AN Terasawa
GEMA)

C. brevipetiolata
(Plantation tree) 2. AEK

2.Method of 60 5.0 85
Hisada
I #}ﬁdﬁf 54 4.0 80
- - .Method o k
Y—3XFI7 Terasawa

(EHAK)

T. calamansanai
(Plantation tree) 2. AR
2.Method of 55 40 80

Hisada

L. FRX
1.Method of 49 33 75

BALL Terasawa

E. deglupt
s 2. AEX

2.Method of 50 4.0 75
Hisada

L FRRA
1.Method of 45 2.5 70
aehY e nTRE Terasawa
E. robust,
robusta 2. AEX
2.Method of 45 3.0 70
Hisada

1 ll\d#ﬂﬁditf 65 55 90
Ry T JANNT ;l‘e:asawao :
c b(f?«ﬁ*)l
. brevipetiolata
(Natural forest tree) | _2- AHR

2.Method of 60 5.0 85
Hisada
LN #tl?;ditf 3
- Me ol 55 .6 83
¥—3IFV7 Terasawa

(KBA)

T. calamansanai
(Natural forest tree) 2. A@EK

2.Method of 55 4.0 80
Hisada
, No.7, No5 6
( ) No3 4 , ( , )s
( ) No.l ,
, No.5 6 No.3,
; , (No.1)
, , 2) , ,
, No.3 , No.4
( 3cm) ;
4—2 1 , 2

3)
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4-3 ( : ) 4-4 ( )
Table 4-3. Drying schedule of C, brevipetiolata (Plantation and Table4-4 Drying s'chedule of T.calamansanai
natural forest tree). (Plantation tree).
3 ’f:‘(/'#:-ai—iltl;No.l 7((93‘ "/'iEv.—-ll/No.Z)
A K Y 2 —No.1 A4 Y 2—)VNo.2 Az D33W33
FRRA) (AHZ, D43W43) EAR (%) Schedule No.1 Schedule No.2
4 kE (%) Schedule No.1 Schedule No.2 Moisture (Method of Terasawa)  (Method of HisadaD33W33)
Moisture (Method of Terasawa) (Method of Hisada D43W43) content | #EERIEE (c) BEZE(C) EIREBEE(C) BEZE©)
content BEEE(C) EEECC) HREE(CC) BEE(C) Dry-bulb Wet-bulb Dry-bulb Wet-bulb
-bulb Wet-bulb Dry-bulb Wet-bulb temperature  depression  temperature  depression
temperature depression temperature depression H~50
Greein 55 4 55 4
£~50 65 5 60 5
Clreeit 50~45 55 4 55 5
50~45 65 5 60 7 45~40 55 4 55 7
45~40 65 5 60 10 40~35 55 6 60 9
40~35 65 8 65 13 35~30 55 9 60 12
35~30 &5 U 6o 16 30~25 60 15 65 16
30~25 70 20 70 20 25~20 65 25 70 21
25~20 75 28 75 25 20~15 70 30 75 30
20~15 80 30 80 30 N
- I3 ﬁf 80 30 80 30
lfnd 85 30 85 30
No2 DW ,D
No2 DW ,D W W ),

3)0
Note : Values after "Methog of Hisada" show dg -bulb temperature schedule
number as D and wet-bulb dcpresion schedule number as W3)

415
Table 4-5. Drying schedule of E. deglupta.

Note : Values after "Method of Hisada" show dry-bulb temperature
schedule number as D and wet-bulb depresion schedule
number as W3).

4-6
Table 4-6. Drying schedule of E. robusta.

R4 Y a—)No.l R4 2 —)VNo.2 Ry Y a—/WNo.l A4 Y 2—)VNo.2
FRN) (AEX D23W33) (FRA) (AEX DI2W23)
AR (%) Schedule No.1 Schedule No.2 4 KR (%) Schedule No.1 Schedule No.2
Moisture (Method of Terasawa)  (Method of HisadaD23W33) Moisture (Method of Terasawa)  (Method of HisadaD12W23)
content |gIRIAAEE(C) BEZE(C) HIEHE () BEZE© conent | EIKIREE (cC) EEZE(C) HREBE(C) BEZE©
Dry-bulb Wet-bulb Dry-bulb Wet-bulb Dry-bulb Wet-bulb Dry-bulb Wet-bulb
temperature  depression  temperature  depression temperature  depression  temperature  depression
4 ~50 H~45
Green 50 3 50 4 Green 45 3 45 3
50~45 50 3 50 5 45~40 45 3 45 4
45~40 50 3 50 7 40~35 45 4 45 6
40~35 50 4 55 9 35~30 45 6 50 8
35~30 50 6 55 12 30~25 50 11 55 11
30~25 55 1 60 16 25~20 55 20 60 16
25~20 60 20 65 21 20~15 60 28 65 22
20~15 65 25 70 30 15~§3§ 7 28 7 30
I5~#K 30 75 30
End 75
No2 DW .D No2 DW ,D
W 3). ,W 3)

Note : Values after "Method or Hisada" show dry-bulb temperature
schedule number as D and wet-bulb depresion schedule

number as W3).
4-3 4-7
. 412 49 ( ) 500C ,33 3
b ) b
4-2

Note : Values after "Method of Hisada" show dry-bulb temperature
schedule number as D and wet-bulb depresion schedule
number as W3).
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4-7 G )
Table 47. Drying schedule of T. calamansanai
(Natural forest tree).
R Y2 —ANo.l R 2—)VNo.2
GFFRK) (AEX D32wW33)

& kR (%) Schedule No.1 Schedule No.2

Moisture (Method of Terasawa)  (Method of HisadaD32W33)
content | FIRIREE(C) WBEZ(C) HIKEBEC BEE©)
Dry-bulb Wet-bulb Dry-bulb Wet-bulb
temperature  depression  temperature  depression

H~50

Greei 55 4 55 4
50~45 55 4 55 5
45~40 55 4 55
40~35 55 6 60 9
35~30 55 9 60 12
30~25 60 15 65 16
25~20 65 25 70 21
20~15 70 30 75 30
15~#K

End 80 30 80 30
No2 DW ,D

w El

Note : Values after "Method of Hisada" how dry-bulb temperature
schedule number as D and we  bulb depresion schedule

number as W?:

( 40 ) , ,
17 20% ,100 8 ( )

9

4.3 Abstract
To investigate drying properties of 4 species, Campnosperma brevipetiolata and Terminalia
calamansanai from plantation and natural forests, Eucalyptus deglupta and Eucalyptus robusta from plantation
forests, we carried out the quick drying test (100  test)1,2) with the clear specimen of each species of 2cm thick,
10cm wide and 20cm long.
Defects during quick drying test were observed. Table 4-1 shows the results. Initial checking in E.
robusta was slightly severe, cross sectional deformation (collapse) in E. robusta was relatively severe and in
E.deglupta was slightly severe. Honeycombing in both C. brevipetiolata and T. calamansanai were not
observed.
According to this results, the drying condition for lumber of 30mm thick of each species by LF. type

[R. Hokkaido For. Prod. Res. Inst. No. 87]



dry kiln were estimated as Table 4-2. And presumed suitable drying schedules for these species were shown
Table 4-3 4-7 as examples.

On these schedule, the lumber of 4 species were dried. As a result of investigations, the presumed drying
schedules were judged suitable except Eucalyptus robusta. Calmer schedule should be applied or air drying
should be done before kiln drying.

4.4
1) : 20 216 (1965).
2) : 4
86 39 (1998).
3) : 340 121 (1986).

(Hisashi OHSAKI)
(Masatoshi YONETA)

87



5
5 1 1
(Terminalia calamansanai)
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Withdrawal resistance
RSHEOSEob e S 9y

(kgf/lcm)

5-6

80

20

y=94x1.35
Ir1=0.91 8

0.3 0.4 0.5 0.6 0.7 0.8

K
Specific gravity

s
X

250 T T | T .‘ T
y=228x°9%
8 47 200 Ir1=0.91
§ o
2 5l
-1
$ & s -
L o
£
B 0 L ;g("
(kgflem) S B v
50 ! -"' ! I L ! 1
03 0.4 0.5 0.6 0.7 08
=
Specific gravity
5-7 10
. ,
?: , X
Y=496x>, Y=228x %%

)

y=84,", Y94

Fig. 5-6. Withdrawal resistance of nail.
Legend : o : T. calamansanai (Natural forest tree);
o : T. calamansanai (Plantation tree);
: C. brevipetiolata (Natural forest tree);
A : c. brevipetiolata (Plantation tree);
x : E. deglupta
Dotted lime : Experimental formula y=84y"%-
Solid lime : Regression formula y=94y%°
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Fig. 5-7. Withdrawal resistance of screw.
Legend: o :T.calamansanai (Natural forest tree);
o : T. calamansanai (Plantation tree) ;
: C. brevipetiolata (Natural forest tree);
A: c brevipetiolata (Plantation tree);
x : E. deglupta
Dotted line : Experimental formula y=496,>
Solid line : Regression formula y=228,"%
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5.3 Abstract

Cutting properties with single surface planer and withdrawal resistance of nails and wood screws were
examined for three tropical wood species, Terminalia calamansanai and Campnosperma brevipetiolata from
plantation and natural forests, Eucalyptus deglupta from a plantation forest.

1) Cutting properties

The proportion of defects was obtained in each cutting lengths on each face of tangential and radial
direction. It was calculated by the following formula :

Proportion of defects(%)=d/m x 100

where, "d" is the number of sample that impracticable defects ocurred on;

"n" is the number of all samples for the evaluation on each face.

Cutting properties of T. calamansanai (natural forest tree) had no matter in practical use, although the
proportion of defects was slightly high on the radial face. (Fig. 5 1)

Cutting properties of T. calamansanai (plantation tree) and C. brevlbetiolata (plantation tree and natural
forest tree) were good. (Fig.5 2 5 4)

Cutting properties of E. deglupta were good on the tangential face, but chipped grain and lack on the
radial face occurred heavily because of the interlocked grain. The proportion of defects amounted to 70%.(Fig.
5 b)
2)Withdrawal resistance

The withdrawal resistance of nails and wood screws was obtained in each species. It was calculated by
the following formula:

Withdrawal resistance (kgf/cm)=P/1

where, "P" is the maximum load of withdrawal;

"]" is the depth of penetration of the nail or wood screw.

The withdrawal resistance of nail was correlated with the specific gravity. Except for a part of E. deglupta,
most of the measured values were higher than the experimental values of Japanese seasoned hardwood. (Fig. 5
6)

The withdrawal resistance of screw was correlated with the specific gravity too. But the values of T.
calamansanai (natural forest tree), a part of T. calamansanai (plantation tree), a part of E. deglupta were lower

than the experimental values of seasoned wood. (Fig. 5 7)

5.4

1 , : , 5, ,
,86,42(1998).

2) : , 54, ,439(1973).

3) : , 3,115, ,734(1982).

(Yoshinorit OHASHI)
(Takashi TAGUCH]I)
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6.1

, (Terminaliacalamansanai)

(Campnosperma brevlbetiolata)
(Eucalyptusrobusta) 4
6.1.1

>

( AA ) 2

) 6 2
90 102g/m?, 105 112g/m?
( )
6.1.2
: ( UF
), (
) ( D 64 )
( ,
JIS)
(JAS)
,RF API
6.2
6.2.1
6.2.1.1
, PU, AA
PU, AA
> )
124 138g/m?
6.2.1.2 ( )
6 1 pu
6 2
PU, AA
; ( )s
10.5kgf:/cm?
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(JAS)
) 6 1 )
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( RF

( 1) 65 ) RF

UF PVAc

>
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6-1 ( )
Table 6-1. Coating strength test for various tropical woods
BRI & S (kgflcnt) AEE(%)
Bk ey %ﬁfﬁ% Strength Wood failure
Paints Species wavity WK ROME VRIE BORRE RAE ROME VRN MIERE
Max. Min. Av. S.D. Max. Min. Av. S.D.
0.75 333 123 232 74 90 60 69 10
N
052 262 88 170 54 100 S0 81 15
y—3FY7
P e 0.61 274 92 192 52 90 70 83 8
P 042 170 116 145 21 100 80 90 6
0.33 163 72 119 34 100 90 97 5
RKYovay
Polywrethane resin %57 ) a~pw N 046 260 79 181 5.0 90 50 7 15
& drevipeiiolala 036 226 98 188 3.0 % 30 67 16
ALV
B deghipta P 046 239 1.1 167 40 100 60 80 13
Ay -mIRE 105 455 185 366 8.5 ) 50 73 12
B, rolimsta 0.77 350 145 244 74 90 60 77 1
0.70 313 85 190 5.8 90 0 s1 30
N
0.53 211 85 164 4.1 90 10 38 26
F—3IFY7T
¥ ralimacin 0.61 285 75 165 54 ) 10 57 22
P 053 20 59 137 53 70 0 18 22
035 185 60 121 34 100 40 73 19
TI)TNXy R
Amimallyd rgin,  &wF 2 mspe N 042 175 39 105 40 100 0 54 34
€. brevipetiolata 039 194 26 136 51 9 0 29 27
HALL
£ deglupta P 049 214 100 162 40 80 10 33 22
amny-mIRE 107 491 196 336 8.5 100 20 82 20
E. rabista 079 435 163 303 94 ) 30 65 2

N: , P
Legend : N : Natural forest tree ; P : Plantation forest tree.

JAS , 4kgflem?®

, PU, AA

6.2.2

6.2.2.1

6 3 @ @)
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[ L 4 4
8 2 ;; em? PVAc : 9.9 kgflem?, API : 101 kgflem? RF : 132kgf!
- 5 4 , . cm? JAS 1
' ‘ (0.52) PVAc (88kgflem?) 2
5 i ( 84kgflem® 60%
UF PVAc API RF )
6-3 , (0.40) RF (73kgflcm?
8 6: 4 2 0:
UF: ’ ,PV,Ac: ’ ’ , 3( 72kgflem? 65%
APl s
RF: , Te: s ’ ’ ’ ’ ’
cb: .Ed: . s
Fig. 6-3. Oozing of adhesives from side sections )
and cross sections of a adhesive layer ’
during pressing. (0.35) UF (66kgflcm?) 4(
Legend :8 : A large quantity : 6 : Enough ;
4: Moderation ; 66kgflem® 65%
2 :A small quantity ; 0 :Not found ;
UF': Urea-formaldehyde resin ;
PVAc : Polyvinyl acetate emulsion ; ’ ’
Apt : Water based polymer-isocyanate ; )

RF : Resorcinol-formaldehyde resin ;
Te: T. calamansanai ; Cb : C. brevipetiolata
Ed: E. deglupta ; Er : E. robusta.

, 0.38
cm?), (0.44) UF (96kgflcm?)
cm?), Apt (87kgflcm?), RF (93kgf/cm?)

047 0.49)
76 kgflem?) 3
©0.81 1.09)

API : 133 kgflem?, RF : 111 kgflem? JAS

JAS |

(0.38) PVAc (59%)

0.39) UF (99kgfiem2), API (102keflcm?), RF (98kaf/
1 , (0.43 0.45) PVAc (88 kgf/
(0.38) PVAc (93 kgficm?) 2

(UF : 83 kgflem? PVAc : 77 kgflem?, APT : 82 kgflem? RF :

(UF:100 112 kgflem? PVAc: 130 kgflcm?,
1

2 60% 3 5 65%

1
,JAS

(1.06) RF (45%)
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6-2 ( )
Table 6-2. Shear strength test of tropical woods bonded with various adhesives (Dry condition).
AR UF PVAc API RF
Adhesives e
sutt b ko B omemt koRov B owwme Bk B owwe o om oy B
1R LS S N B A S S N I AR S S N A Y N
Species Specific fii fii fil % Specific il B % Specific il % Specific il M e >
gravity Max Min Av. STJ gravity Max Min. Av. S‘l-). gravity Max. Min. Av SD. gravity Max Min Av. S.b
TIE (keflcn) 142 123 132 6.4 142 114 130 86
Strength
o 0.72 0.71
AR (%)
K4k A Wood failure 100 100 100 0O 100 80 97 6
Natural
forest
ee ‘iﬁfg(kgng&mz) 111 92 101 55 103 79 88 6.5 111 89 102 6.4 117 93 106 7.8
tre;
) 0.50 0.52 0.50 0.50
A H(%)
e e Wood failure 100 80 98 6 100 60 83 11 100 40 83 19 100 90 94 5
T. calan -
ﬁ’glﬁ'e‘gfg’;m’) 144 100 126 14.1 110 86 99 738 123 85 101 123 142 118 132 7.7
] 0.61 0.53 0.52 0.62
AHH(%)
ebkk Wood failure 100 100 100 0 100 80 93 8 100 100 100 0 100 90 98 4
planta-
tion 5
yop IMETRILET) 79 50 66 8.5 91 54 73 128
035 0.40
AR (%
o e 100 100 100 0 100 80 95 8
S8 (K, 2
KA g sfreﬁm) 112 87 96 89 105 71 88 104 100 73 87 82 108 79 93 7.8
atural
forest - 0.44 0.44 0.43 0.45
) e SN CA) 100 100 100 0 100 30 82 25 100 40 80 22 100 90 98 4
Xy 7)) AYv
C. brevipetiolata S (kgffcm?)
cm
A e 121 77 99 137 112 70 93 128 128 83 102 144 114 79 98 127
plaga. 0.38 0.38 0.38 0.39
e w*ﬁ’i;ﬁ'fj‘r’e 100 80 98 6 100 10 59 31 100 60 91 14 100 90 96 S
9/ (kgf/cm?
pay A i 98 73 83 8 84 67 77 46 101 64 82 0.5 91 67 76 6
anta-
E. deglupta pvjon . 0.47 0.49 0.48 0.47
s wmﬂ.;},,j,’e 100 100 100 0 100 20 78 24 100 30 76 23 100 90 97 5
Gﬁfggtﬁfgﬁmﬂ 126 97 112 9 141 114 130 9.7 150 104 133 125 140 74 111 183
1.06 1.09 1.06 1.06
A lr o), 100 70 88 13 100 70 91 9 100 90 99 3 100 10 45 26
=~ « a7/ RS planta-
E. robusta tion I (kgflom?)
£ MElala 124 73 100 132
0.81
AR (%
Wood filure 100 90 98 4
:UF: ,PVAc: ,APT: - R

RF':

Legend : UF : Urea-formaldehyde resin ; PVAc : Polyvinyl acetate emulsion ; API : Water based polymer-isocyanate ;
RF : Resorcinol-formaldehyde resin.

JIS

UF( 6 4 )
0.81)

80% )

0.8

[R. Hokkaido For. Prod. Res. Inst. No. 87]

(1.06)

, RF, APL, UF

60kgf/cm? PVAc 40 kgflcm?

b

(0.35) 53 kgflem?

JIS



6-3 ( )
Table 6-3. Shear strength test of tropical woods bonded with various adhesives (Wet condition).
BER UF PVAc API RF
Adbesives que B OB OV OB owmw o mom v B omew B o ¥ 3 oawx & R v B
u i § B M Bohned b Btk U # Sl kW8
i 3 ific ific 3
Species gp:f/lil;clvhx Min Av. s%% g:::!ycm Min Av. S;%) g;":f/ity Max Min Av. S#l; grp::ity Max Min Av. S;f)
BIE (ghlm) 108 88 98 56 88 55 67 88
*::’ 0.72 071
S %)
Kok Wood falue 100 100 100 ©0 100 50 78 17
Natural
forest
tree i (kaflcm) % 73 80 5 44 25 37 45 44 23 32 63 71 51 62 62
S
A::“' 0.50 0.52 0.50 0.50
b
Wood fajlure 100 100 100 0 30 0 18 8 40 0 3 1 9 60 82 11
§--3FY T
1. calamansanai ! .
AL 123 73 98 143 61 39 50 6.1 50 25 43 638 89 61 75 82
0.61 0.53 0.52 0.62
bk ek 100 90 98 4 30 10 2 6 60 10 30 2 100 40 82 16
planta-
i
e AX () 59 44 53 4.1 63 44 52 56
035 0.40
ARER%
Ry 44 100 100 100 0 9% 70 81 8
xmmg Mgl 69 54 62 5.4 40 31 36 24 35 10 24 63 72 47 55 62
Nl 044 044 043 045
e AREO) 100 40 84 23 20 0 6 8 20 0 10 7 100 60 84 14
¥y T ) AN
C. brevipetiolata M (kgflcm?) ab 58 & 6
PO L 75 54 65 6.6 41 30 37 35 52 22 41 92 ;
ot 0.38 038 0.38 0.39
lon % i
wee MM 100 60 92 13 10 0 3 4 30 0 8 1 100 70 90 12
pay EHE WX g0om) 72 53 65 55 40 28 34 36 58 18 32 0.6 58 41 52 53
nta-
E. deglupta pt?on —— 0.47 0.49 0.48 0.47
froe  ATCHLE) 100 100 100 0 100 3 4 60 0 12 16 100 50 88 13
W (gbfcon’) 138 113 127 123 96 109 82 9 78 88 4.8 92 63 84 8
trength 9
1.06 1.09 1.06 1.06
POPRRE. L vkl 100 60 86 14 70 30 45 16 9 40 58 16 100 50 77 17
a2--AY +a /A% planta-
E. robusta tion ST (kgflom?)
e Mara 145 113 131 9.3
0.81
Eirps ol 100 80 95 6
: 6-2
Note : Symbols are shown in Table 612.
PVAc( 6 5 ) 04 05 ,
b ) )
JIS
(0.53) 50kgflem | (1.09) 109kgflem 2
UF , )
45%
API( 66 ) PVAc , 04 05 , ,
b ’
) JIS
(1.06) 88kgflem 53%
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160 T-*y—o% *~—eo Y 100
140 T I
£ b 80
E 1201 Te-N
¥ 100 L A 8
5 A t Te-P g [0 2
o 80 - CbN®Tc-N R &
A Cb-P
q>: ] 60 - Er - 40 ~ -§
5 K %z
8 40 { Tc-P 2
2 £ ]
. 2 Dry condition
(kgﬂcmz) 0 T T T T T ry L] T T 0
03 04 05 06 07 08 09 1 11
160 ToT—o®- Y TS 100
T I Tt
g" 120
g 1007 b oE Feo X &
8 A E =
% p; 804 * Tc-N i ® &
2 g 60 *+ *Tc-N Te-P - 40 7y §
_g, 404 " coN o =
> ] ok k[ ?
4 209 Tep Wet condition
(kgﬂcmZ) 0 T T T T L) T T L] 0
03 04 05 06 07 08 09 1 11
t =
Specific gravity
6-4 ( )
:UF: N °: s
Te-N: } ( )
TC-PZ ( )’
Cb-NZ ( )’
Ch-P: ( ), Ed:
Er:

Fig. 6-4. Relationships between shear strength
under dry condition and hot water
immersion condition and specific gravity

for various tropical woods bonded with UF.

Legend : UF : Urea-formaldehyde resin ; I : Strength;
ce : wood failure;
Tec-N : T. calamansanai (Natural forest tree) ;
Te-P : T calamansanai (plantation tree);
Cb-N : C. brevipetiolata (Natural forest tree) ;
Cb-P : C. brevipetiolata (Plantation tree) ;
Ed: E. deglupta ; Er : E. robusta

(0.52) 30%, 3 12%
RF( 6 7)) , 04 0.5
0.6 0.7 , 1.0
) JIS
(0.40) 52 kgflem?,
52kgflcm? , 75%
6.2.2.3
6-4 6-8
9
UF
PVAc (0.52),
(0.39)
JAS
(1.09) 3 , 8%, 9%, 0%
APL RF ,
JAS

[R. Hokkaido For. Prod. Res. Inst. No. 87]

160 100
= 140 1 T Er L
g 120 4 ! 80 .
# i
5 A 10 ,ﬂ'rc-p ro0 &
§ g 80 +Tc-N L 40 ~
Z g 607 %
g 404 |ooN =
'5 20 Ed o ol |
(kgflem?) Cb-P Dry condition
0 T T T T T T T T 0
03 04 05 06 07 08 09 1 1.1
160 100
140 4
= -
B 120 . B
& & 100 Lo &
§ &~ g0 -
5 W Te-N L 40 i
® 58 604 CbN | Tcp %
= K Cb-p Ed K
2 40717 py
s itk 2
< 20 1 Wet condition
(kgﬂcmz) o LI ‘I T T T T L § T 0
03 04 05 06 07 08 09 1 1.1
ik =
Specific gravity
6-5 (
)
:PVAc:
6-4

Fig. 6- 5. Relationships between shear strength
under dry condition and wet condition
and specific gravity for various tropical
woods bonded with PVAc.

Legend : PVAc : Polyvinyl acetate emulsion
Note : Other symbols are the same as shown in Fig.6-4.

(0.45) 55 kgflem?, 0.47)

6-5 6-

(0.53) 57%, 51%
14% JAS
(0.44), (0.49),
, API 0.50) 2

Wood failure

Wood failure



160 . 100 160 100
140 ) i Fr T 7
= L = B
%ﬁ 120 o Er| %0 E’ 120 4 ]II 80
£ ¢ 100 « Lo 7 8 24 00 ++ TePren al Feo & 5
A = A =
E #)fr 80 9 cppfl MTe-N = %3 2 801 + +Tc-N J x® &
a 4 - 40 ~ Ed L4 ~
;;g 601 cb-N| Ed % 3 ,g,’; 01 |l con O/VOE
2 07 L 20 £ 40 |TeP L 20
3 20 5 ﬁm‘;.t. < 20 4 HiE
condition iti
(kgﬂ cmZ) 0 T T T T T v T T - 0 (kgflcm’) 0 Cb-? s ’ . I')l'y Clond"IIOI 0
03 04 05 06 07 08 09 1 1.1 03 04 05 06 07 08 09 1 1.1
160 100 160 100
140 1 140
5 R E |
® 120 Te-N % 2 120 + T 80
&4 100{ H Lo %8 ¢ 100 Bl Leo %5
§ A~ 80- = 5 A -2
2 S T 12 : 0 o3
B 604C F40  ~ o 38 - - o~
Z Ry Er %z e © CH’++ ‘H JTe-P Te-N %z
3 40 N I 8 04 EATC-N .
2 2 # we K % 2 204 oN wal |
€t condition et condition
(kgﬂcmz) 0 T T T T T T T T 0 (kgﬂcmz) 0 T T T T T T T T 0
03 04 05 06 07 08 09 1 1.1 03 04 05 06 07 08 09 1 1.1
= i H
Specific gravity Specific gravity
6-6 ( 6-7 (
) )
APT: - RF:
: 6-4 : 6-4
Fig. 6-6. Relationships between shear strength Fig. 6-7. Relationships between shear strength
under dry condition and hot water under dry condition and hot water
condition and specific gravity for various immersion condition and specific gravity
tropical woods bonded with APL for vanous tropical woods bonded with RF.
Legend : APT : Water based polymer-isocyanate Legend : RF : Resorcinol-formaldehyde resin
Note : Other symbols are the same as shown in Fig.6-4. Note : Other symbols are the same as shown in Fig.6-4.
6-4
Table 6-4. Results of delimitation test in cool water.
UF PVAC
AR -
Adhesi . T SHER (%) . ] T <HER (%)
g dhesives %ﬁﬂ}i Delamination ratio ,;S\é’i‘tttﬁ Delamination ratio
. CIIIC 5 cCilic > =
Species g[r)zvity BRME B/ME EHE kR grpavity BoRfE Bl SEHfE R R
Max. Min. Av. S.D. Max.  Min. Av. SD
F kA 0.72 0 0 0 0
e Natural forest tree{ (.50 0 0 0 0 0.52 7 28 37 20
T. calamansanai e
B 0.61 0 0 0 0
Plantation tree 0.35 0 0 0 0 053 63 40 3 K
KA
sy g Natural Torest tree 0.44 0 0 0 0 0.44 24 0 8 1
C. brevipetiolata kA
Planttion tree 0.38 0 0 0 0 0.38 23 0 14 10
BAVY AR
E. deglupta Plantation tree 0.47 0 0 0 0 0.49 15 3 K 4
2y T RY A 1.06 0 0 0 0
E. robusta Plantation tree 0.81 0 0 0 0 1.09 0 0 0 0
: 6-2
Note : Symbols are shown in Table 6-2.
%, 0.48) 8%, (1.06) 1%, RF (1.06)
3%

PVAc , ,
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100 100
80 30
2 ]
£ 1t 60 Te-N 2 1 60 -
£ < Tc-P £ <
g M ElLd
£ R 40 £ ® 404
Eew 5w
A Cb-PCb-N A
20 4 20 -
Ed :
* TcP TN Er
Tc-P Tc-N Te-P Te-N Er Cb-P Cb-NTa Tc-pTc-P Te-N
0 = il T — B 0+
03 04 05 06 07 08 09 1 LI 03 04 05 06 07 08 09 1 LI
e H t E
Specific gravity Specific gravity
6-8 6-9
m ;o , .- P
TeN: « ) " A
TeP: C ) : 58 o .
cb-N: ( ), Fig 6-9. Relationships between delimitation ratios
Cb-P: ( ), Ed: , and specific gravity for various tropical
Er: woods bonded with API and RF.

Legend : m : Water based polymer-isocyanate ;

Fig. 6-8. Relationships between delimitation ratios

and specific gravity for various tropical

woods bonded with UF and PVAc.

Legend : m : Urea-formaldehyde resin;
m : Polyvinyl acetate emulsion ;

Te-N : T. calamansanai (Natural forest tree);

Te-P: T calamansanai (Plantation tree) ;

Cb-N : C brevipetiolata (Natural forest tree) ;

(h-P - (' hrevinetinlata (Plantation tree)

o : Resorcinol-formaldehyde resin

Note : Other symbols are the same as shown in Fig.618,

6-5
Table 6-5. Results of delimitation test in boiling water.
UF PVAc
BEEA
Adhesi TS AR (%) ISR (%)
g stves %%&%? Delamination ratio isﬁct::ﬁ§ Delamination ratio
species avity KB RME VR RBIRE pavity OB BB VOIE MERE
Max. Min Av. S.D. Max Min Av. S.D.
FHRA 0.71 0 0 0 0
B3I FY T Natural forest tree 0.50 6 0 2 3 0.50 0 0 0 0
T. calamansanai A " 5 " 0.62 0 0 0 0
Plantation tree 52 0 0 0.40 0 0 0 0
M- Natural forest tree 0.43 0 0 0 0 0.45 0 0 0 0
C. brevipetiolata P
) an":&aﬁ?‘(u aa 0.38 0 0 0 0 0.39 0 0 0 0
AAVL EHAR
E. deglupta Plantation tree 0.48 13 0 8 6 0.47 0 0 0 0
2—HY - asRY EHA
E. robusta Plantation tree L6 2 0 i ' 1.06 5 i . 2
6-2

N(;te : Symbols are shown in Table 6-2.

PVAc

6.3

[R. Hokkaido For. Prod. Res. Inst. No. 87]



1) )

’ , JAS
2) ) 3 - 9

, UF, APL, RF JAS

1 PVAc 2 , UF RF
3 4 , UF, Apt, RF
UF 1 , PVAc PVAc, APIL, RF 2
3
1 ;
) , 3 JAS
3) b 9
b 4 b 6 b
6.4 Abstract

Adhesive and coating properties of tropical woods were examined according to the test of Japanese industrial
standard (JIS) and Japanese agricultural standard (JAS). Wood samples were prepared from four tropical wood
species: Terminalia calamansanai from a natural forest (T-n), and from a plantation forest (T-p), Campnosperma
brevipetiolata from a natural forest (C-n), and a plantation forest (C-p), Eucalyptus deglupta from a plantation
forest (Ed-p), and Eucalyptus robusta from a plantation forest (Er-p).

Samples coated with polyurethane resin and aminoalkyd resin satisfied the criterion of coating strength of
JAS. Adhesive properties of bonds of urea-formaldehyde resin (UF), polyvinyl acetate resin (PVAc), water
based polymer-isocyanate (Apt), and resorcinol-formaldehyde resin (RF) were evaluated by the shear strength
tests under dry and wet condition and the delimitation test on the basis of JAS and JIS. For T. calamansanai,
T-n bonded with UF, API, and RF and higher specific gravity T-p bonded with UF, PVAc, API, and RF
satisfied the ranking 1 in the criterion of the shear strength under dry condition of JAS. T-n with PVAc, lower
specific gravity T-p with UF, and lower specific gravity T-p with RF ranked the ranking 2, 3, and 4, respectively.
For C. brevipetiolata, C-p with UF, API, RF ,and C-n with UF ranked the ranking 1, while C-p with PVAc and
C-n with PVAc, API, and RF ranked the ranking 2. Ed-p and Er-p with UF, PVAc, Apt, and RF ranked the
ranking 3 and 4, respectively. Moreover, T-n, T-p, and C-p with PVAc did not satisfied the criterion of
delamination test ofJAS, while even samples with PVAc showed a high adhesive strength and water proof for
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Er-p. For T. calamansanai and C. brevipetiolata, there was no deference between natural and plantation wood.

6.5
1) 3 : , b,
) , 86, 48 (1998) .

(Takato NOKANO)
(Yasushi HIRABAYASH])
(Masanori KISHINO)
(Junko MIYAZAK])

R. Hokkaido For. Prod. Res. Inst. No. 87



7.1
" ") ,JIS A 65191)
7.1.1
7-1 ,  3.85kg
: C
, 8mm,
20cm
(©)
7.1.2
, (Eucalyptus deglupta),
(Terminalia calamansanai) ,
(Paraserianthes falcataria),
, 10%  (
, 25x  120% 600mm
7.1.3
7.1.3.1 ( )
7-1 , ,
)
1 3 1

% T il A
~7 X b
Magnet

Yo 7HEHY
Ling shape weight

HE B & > —
Acceleration sensor

Examination piece

7-1
Photo. 7-1. Measuring device of floor hardness.

8.6

37 ( )

(Eucalyptus deglupta),

(Campnosperma brevipetiolata) ,

(Gmelina arborea) 5 6 ,

3 :
6 17 ,
( n n
, + 5cm 2
7 A
Measuring point & DT AR L b
Bolt
# B Pressurebar
3B {E Examination piece
5 F— (Bark side on upside)
~— E&iR
Stage
g I 7E & i #w R
WHOF R F / Measuring point Pressure bar
HERE
Examination — L
& piece R
Fulcrum

XA GERMERZIIME)

Fulcrum(Withdrawal when direct

SEond laid condition)
7-1
Fig. 7-1. Schematic illustration of examinatorial
condition.
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7-1
Table 7-1. Hardness value of floors in accidental collisions (JIS A 6519).
KRB K AR X (G) FELRMBBRIE % D R ER IR
# % 5 H & Hardness value of floors in accidental collisions Damage of surface after direct laid condition
; Test  Specific 204 | [T 30
S [ i
pestes pece gy Di;r?fﬁid (SP=30cm) (SP=45cm) Opticala'?‘;i nt Tactil? % nt
number Narrow bridged Wide bridged Judgme Judgme
1-3 0431 150.2 115.8 953 Ve%%ﬁgfﬁm
AAVV ”
BRI
E. deglupta 22 0464 149.4 1182 993 4
(Solomon Islands) Very slight dent
31 0424 1542 116.3 9.5
P 12 0471 153.2 115.6 95.0
T calamansanai 2.1 0470 158.1 116.4 96.2
3-1 0606 158.0 116.7 97.8
i e l] RS2
oo A 12 0379 135.8 1152 92,0 Very slight dent Very slight dent
C. brevipetiolata 2-1 0438 152.1 1149 90.3
23 0421 1439 115.6 90.0
21 039% 1489 115.5 93.8 55&& sgﬂgnfﬁemm
=R Y -FIVTH 3
y S8R0 BRI
’fmﬁﬁ%ﬁ' 222 0423 152.5 1162 91.8 Slight dent Slight dent
LY gl 23 QU]
31 0421 13%.7 n36 %05 Moiderate dent Slight dent
-1 0329 142.1 1132 88.5 ;ﬁg{ﬁgt ﬁg‘n’ﬁemm
ﬁ"}a{czj’f 21 0412 151.0 175 9.9
BEARM BE2M
32 0279 1172 107.6 82.7 Remarkable dent Remarkable dent
1-1 0476 150.9 115.6 923
*9F 12 0460 144.4 1183 995
G. arborea - : : : :
1-3 0461 154.2 119.1 100.0
7.1.3.2
7' 1 B ( ) ’
30cm ( " " ) y 45¢cm ( " " )
’
1 3 ,
7.2
7-1 ,3
, , 72, 738 o
, ( 0.43 ) ,
,3
, 2
9 7'2 9
160(G) ,y=160

[R. Hokkaido For. Prod. Res. Inst. No. 87]



o A A A 120 |-  Span=30cm =
= A
[ - v =25.32x+104.71
150 | wk =— r=0.679**
2 9 & y=-4.91/x+127.30
g - " - |f/=0.804**
gm0 ~110.96x+99.61 3 00 | * —
& ~ 0 =0.762** <5 o B o
5 / 5(G) | Span=45cm
g4 2 g ( =47.29x+73.31
e B 7S~ g-} v, % Y47.29x+73.
b v y=-20.00/x+194.99 5wk go r=0.715
L [f/=0.839** =
N -7 y=-8.39/x+113.64
207 % S NM0775%
110 1 " 1 L 1 1 1 1 n 1 I 1 " 1
03 04 0.5 0.6 03 04 05 06
i & e OE
Specific gravity Specific gravity
7-2 ( ) 7-3 « )
0 , ot , : 712
O . ;

Fig. 7-3. Relationships between floor hardness
and specific gravity (Bridged condition
Note : Symbols are shown in Fig 7-2

s

Fig. 7-2. Relationships between floor hardness
and specific gravity
(Direct laid condition).
Legend: > E. deglupta (Solomon Islands);
¢ :T. calamansanai ;
: C. brevipetiolata; @ : E. deglupta (Malaysia);
[ : pfalcataria; ™:G. arborea

, y=160(const.)
) ) 7'3 ) )
, ( 45cm)

100(G) JISA 6519 ,

7.3
, 0.55 160(G)

( 25x  120x 600mm) , 45cm
(100G) ) ,
7.4 Abstract

It was based on " JIS A 65 19 " and it measured hardness value of floor in accidental collision ( Hereinafter,
it makes " the moor hardness " )(Photo. 7-1.). It examined in three moor conditions. These were direct laid,
narrow bridged (span 30-cm), and wide bridged (span 45-cm)(Fig. 7-1.).

In the one with the compared small specific gravity (about under 0.43) of Paraserianthes falcataria,

Eucalyptus deglupta (Solomon Islands), and so on, it is easy for the damage to occur in the surface (Table 7-
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1.). The use for the Door material where it is required that it is difficult that the damaging of the surface is done
about these species is unsuitableness. These material should look for the use at the floor which is used with the
wearing above and the naked leg and so on.

In either of direct laid moor, narrow bridged floor, Wide bridged moor, between the floor hardness and the
specific gravity, promising positive correlation was admitted to a high degree (Fig. 7-2~7-3.).

In direct laid moor,it thinks that the moor hardness becomes 160(G) with the upper limit value about equal
to or more than about 0.55 of specific gravity.

In bridged moor, as the support span increases., the moor hardness value decreases. In the shape (600-mm
length X 120-mm width X 25-mm thickness) of this examination piece, it is possible to fit in with the standard
(equal to or less than 100 (G)) of the safety of the gym at the center of45-cm span.

The example with desirable moor specification is suggestive by this when considering safety.

75
1 JIS A 6519 , (1989).

(Tetsunori SAWADA)

[R. Hokkaido For. Prod. Res. Inst. No. 87]



8.1

’ ’

(Terminalia calamansanai) ,

(Paraserianthes falcataria) ,

’

’ . ’

(Gmelina arborea) 5

’

(Eucalyptus deglupta,

(Campnosperma brevipetiolata) ,

i

, 2
8.2
8.2.1
, JISA 1409-1977 ( )
, ( ModelNS-L3) , ( A-100X),
( sF-05), 1 ( uC-11), ( NA-
51), 1/3 ( sA-59), ( LR-06)
) 167m3
, 81
T
Amplifier JIS
[ 81
MEESRES
Noise generator s R
S A=V V4
iﬁt Microphone BT REE , ,
9 peznﬁn Precision sound
B level meter , s
[
3F24-T74N5—
1/3 Octave band path filter
° ° - I ’
5 4 LA a4y 1 455x 1800x 29mm
Level recorder
Y £ 12, (
Reverberation room
9.828m? ,
8-1
Fig. 8-1. Measurement system of sound absorption coefficients
in a reverberation room.
8-1
Table 8-1. Reverberation time when the reverberation room is free.
JE ¥ $(Hz)
Frequency 125 160 | 200 250 315 | 400 500 630 | 800 1000 1250( 1600 2000 2500 3150 4000
FEJ#(sec)
Measured 132 132118 11.8 111|114 114 107 91 88 87| 76 67 53| 40 32
values
JISH & (sec)
Creterion 5.080 E 5.0LL E 5.084 E 4500 & 350k 2000k
valljxf,g of over 5.0 over 5.0 over 5.0 over 4.5 over 3.5 over 2.0
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55.3V 1 1 )
= cS ( T T2
o , T1: 2
T2 : ( )9 V : (m3)’ S : (mZ)’
c: (m/ )c=331.5+0.61t,t: ()
8.2.2
,JIIS  (JISA 1405 )
,2

) ( ACIMS) FFT

(B&K Type2034), 1/2 (B&K Type4155), 1/4 B&K
Type4135) ) 81 ,
82
, 87.5mm (25Hz
1.6KHz )  S.5bmm (250Hz  4KHz
) 2 :
5 7
8.2.3
(
shotherm QTM , 8-3)
8_1 ’ ’ ’
3

Photo 8-1. Measuring system of sounfadsorption

Coefficients by tube method.
Note :Behind : Tube for low and middle band level ;
Fore : Tube for middle and high band level

8-3
s , Photo. 8-3. Measurement equipment of thermal
photo . 8-2 .Figure of specimen for sound conductivity.
absorption coefficients tube method.

Note : Left : Tube for low and middle band level ;
Right : Tube for middle and high band level

[R. Hokkaido For. Prod. Res. Inst. No. 87]



8-2
Table 812. Results of measurement of sound absorption coefficients.
Hz
i gy
Species
25 32 40 50 63 80 100 125 160 200 250 315 400 500 630 800 1000 1250 1600 2000 2500 3150 4000
0.04
BAVL 002 001 002 002 002 003 003 003 003 004 004 004 005 005 005 0.06 007 006 007 0.0 007 0.07
E. deglupta
H— (‘:g'))‘ Uive
003 003 004 003 004 004 004 004 004 005 004 004 006 004 0.06 002
Light-weight | %02 002 002 002 003 004 004 403 gp4 003 003 004 0.05 0.05 005 0.04 0.04 0.04 0.03 003 003 0.03 0.05
1. calamansanai
@7
0.03 003 004 004 004 004 005 005 0.04 006 004 0.05 008 0.06 0.07 0.04
Heavy-weight | %02 002 002 002 003 004 003 g0 02 002 001 0.03 004 004 003 003 004 003 0.03 003 003 003 005
1. calamansanai
Fx LT ) R 0.03 004 005 004 005 0.06 005 005 005 006 005 006 0.07 007 0.07 0.5
C. brevipetiolata| ®0% 002 002 003 004 0.03 003 457 003 003 004 004 006 006 0.05 0.05 005 005 0.05 006 0.05 006 007
EALYHRA 003 002 003 003 002 003 0.03 003 002 004 003 003 008 0.05 0.06 0.02
P, falcatria |01 002 002 003 003 004 002 455 502 00l 002 0.02 003 004 0.04 0.05 004 004 0.04 003 004 003 003
AYF 003 002 002 003 003 003 004 004 004 005 0.04 005 008 007 0.06 0.03
G arborea | %02 001 002 002 002 003 003 5o 003 002 002 002 004 004 004 004 003 003 003 003 004 002 003
Note : Measurement values of E. deglupta are only sound absorption coefficients by tube method.
Upper values of each species except E. deglupta are sound absorption coefficients by tube method.
Lower values are sound absorpt10n Coefficients in a reverberation room.
5.0
8.3
40 |
L
En ° 83.1
g®m 39 8-2
«
2 m \’*1\ , 0.1
§ 2.0
5m 1 |
1.0 1)
(sec)
0 ' : , 6 (19.5m?
125 250 500 1,000 2,000 4,000 26
B B #(Hz) -om
Frequency 89
8-2 ( ) , ,
Fig. 8-2. Results of simulation for the ’
reverberation time , ,
( C. brevipetiolata).
8.3.2
8-2
b b ’
8.3.3
813 G , 8-3
, , 0.32, 0.066Kcal/mh ,
0.68, 0.151Kcal/mh
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8-3
Table 8-3. Results of measurement of thermal 68
conductivity and specific gravity. ' . 2&
Q
i i hermal Lo+
: rmal
Species Sp:::gc conductivity ;\ Ed Q
er (Kcal/mhC) % f% 0.10 .
=3
HAL L T A
0.49 0.112 5]
E. deglupta =2
Q
5—3FU7 () et )
T. qalaman:sanai 0.48 0.098 0.05 /
Lighe-weight (kcal/mh'C) //
//
¥—3I+V7 (&)
T. calamansanai 0.68 0.135
Heavy-weight 0 P
OB v
- Y P Snecific oravitv
C. brevipetiolata 0.42 0.092
8-3
ENYHF L . ;
P, falcatria 0.32 0.071 D , 0 ().
. (),
AVF o
G. arborea 049 0.116 | I ,
Fig. 8-3. Relationships between thermal

conductivity and specific gravity.

Legend : . E. deglupta ; o : L-W T calamansanai ;
e : HIWT. calamansanai ; O : C. breviPerl0lala ;
m : P. falcataria ; : G. arborea
A =0.017+0.179y
, 0.87 2

84

8.5 Abstract
It was examined that of sound absorption and the thermal conductivity for the five species (Eucalyptus
deglupta, Terminalia calamansanai, Campnosperma brevipetiolata, Paraserianthes falcataria, Gmelina
arborea), from plantation forests in Malaysia.
As the results, the performances of these species were almost same tendency toward others. So when

these materials are used for the interior parts, it is not necessary to pay attention especially.

8.6
1) : , , 20, 23(1988).
2) Kollmann: F. : Technologie des Holzes and der Holzwerkstoffe (1951).

(Makoto ISHI))



9.1

(Campnosperma brevipetiolata),
(Terminalia calamansanai) 3

(Eucalyptus deglupta) ,

9-1
Table 9-1. Log for test

9.2 E & (cm)

9.2.1 R Diameter
9-1 Species KO TOE R

- Top diameter Butt diameter Length(m)
X7 ) AR
9.2.2 C. brevipetiolata 38 “ 53
K HAVUL
E. deglupta 56 68 54
9.3 5—3FY7
9.3.1 T. calamansanai a8 53 22
9
50%, 60%,
70% (Shorea sp.) ,
S s 2.0 /cm,
2.5 /cm, 3.0 /cm , b
(Paraserianthes falcataria) , (Eucalyptus deglupta) , (Gmelina arborea) ,
(Acacia mangium) , b
, D
9-2
Table 9-2. Lathe check of veneer.
Xy 7T ) ALY HAV YV Z—IFV7
C. brevipetiolata E. deglupta T. calamansanai

EHYV#No. WA A A S8 NE SE
Log number Inner Outer Inner Outer Inner Outer
1 55.4 593 527 518 523 724
BElh®x 2 64.7 60.4 57.4 50.4 78.7 712
Lthe e 3 612 56.5 518 410 762 722
9, D
(%) 42;%"_5 60.5 58.8 540 477 691 719
1 23 25 23 22 23 31
%ﬁln%ﬁf 2 2.7 26 25 22 34 3.1
T O
e | 3 26 24 22 18 33 3.1
(/cm) TN 26 25 23 20 3.0 3.1
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9.3.1.1 0.8mm
a)

b)

9.3.1.2 4.25mm
a)

b)

, 0.8mm

9)

9-3
Table 913. Specific gravity of veneer.
Lk B/IME FH)E RKE BKE (%)
Species Min. Av. Max. MC.

xS ) AL

C. brevipetiolata 0.33 0.36 0.38 11.3
AAVY
E. deglupta 037 0.42 0.50 1.1
— 1
F—-23 )T 0.43 0.47 0.56 11.0

T. calamansanai

[R. Hokkaido For. Prod. Res. Inst. No. 87]



9-4
Table 9-4. Dri_virp time and initial moisture content of veneer.

¥ T ) AR HALV
C. brevipetiolata E. deglupta
— LD R
Vencer g e nEkE o e TMEAE
number mﬂﬁ“?* Initial m.c. E]ﬁﬁ‘zki’i Initial m.c.
—10% 60%—10% (%) —10% 60%—10% (%)
Initial m.c. Initial m.c.
—10% —10%
1 12.3 109 725 264 15.1 136.5
2 159 12.0 91.5 29.0 16.5 127.5
3 16.3 12.2 94.6 283 16.7 121.8
4 15.8 12.5 94.5 285 18.1 116.7
5 13.2 11.5 75.6 27.6 18.1 106.5
6 16.0 12.0 91.7 243 19.1 843
7 14.7 11.7 85.2 23.1 18.8 774
8 15.0 12.2 84.2 28.0 153 1323
9 124 11.5 66.5 26.4 15.1 123.2
10 14.1 11.2 834 25.0 179 972
Fou 146 1.8 84.0 26.6 17.1 123
5707
T. calamansanai
BitRNo. FLARIRE ) (min)
Vencer Drying time ImEAE
number PE KR Initial m.c.
—10% 60%—10% (%)
Initial m.c.
—10%
1 17.3 17.5 58.9
2 16.1 154 64.0
3 17.0 153 65.8
4 17.3 16.0 66.6
5 13.7 154 522
6 17.3 15.8 68.1
7 15.6 14.5 66.3
8 17.0 159 67.5
9 16.4 15.8 634
10 13.2 16.7 473
Fon 16.1 158 62.0
9.3.2
9' 3 ’ ’
9.3.3
9-4 :
') 60%  10% ( 9-1
4 D
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22
THYT « v ¥U A
2} A. mangium
a—HY AYF
& 5} E. deglupta G. arborea
g o
= R ENyHRA .
2 16 [ P. falcataria @5—3IFTV7T
B B Eﬂd} ;/ V T calamansanai
o
_— . deglupta
(min)
12 .=Hv VI )RRV
- C. brevipetiolata
03 0.35 04 0.45 0.5 0.55 0.6 0.65
HiRtLE
Specific gravity of veneer
9-1
Fig. 9- 1.Relation between specific gravity of
veneer and drying time.
9-5
Table 9-5. Shrinkage from green to over-dry of veneer.
” JES IR (%) MEIHER (%)
}f\l/jfer::) Shrinkage in thickness Shrinkage in width
number Xy TS AL~ AA L F—=3IFVT7 Fx T A HALL F—3IFV7
C. brevipetiolata E. deglupta I' calamansanai C. brevipetiolata E. deglupta T. calamansanai
1 4.6 7.1 5.6 52 6.6 5.1
2 4.6 89 49 5.5 6.5 4.0
3 5.4 83 49 5.4 6.8 47
4 4.7 10.6 4.0 53 6.4 43
5 5.8 6.1 5.6 5.7 6.3 4.1
6 59 6.9 55 5.5 6.1 4.7
7 59 7.1 4.6 5.7 6.2 42
8 6.2 83 49 5.5 6.6 4.0
9 5.9 9.0 4.7 5.6 6.5 4.7
10 52 5.8 4.7 5.2 6.3 3.5
-l
Av. 5.4 7.8 49 5.5 6.4 43
8 ® 8
ALY
7t E. deglupta 71 HALL
a E. deglupta
Ex a—%Y O £ ¥y LT ) ARDY o
2 X 6| Edeglpta XX T )R _ s 2 S Al =7 Y
'E 1& 6 < Lisnd . brevipetiolata THVT - hid ¥ 5 ; E ¢ ¢ bre:penogla E. deglpta
[} | e g 83 0 g
a 2 5t lo) @4 —3IFVY7 o) 5 (@) A. mangium
= (% ENTHE A - : E%) G. arborea
E( o P. falcataria (o) - eiamasanal % ’ fo) - 0.
@ 4 f AU 5 > 3
4FEAIDRXL y4—3FY7
G. arborea P. falcataria T. calamansanai
3 3
03 04 0.5 0.6 0.3 04 0.5 0.6
i HARLE
Specific gravity of veneer Specific gravity of veneer
9-2 9-3
Fig. 9-2. Relation between specific gravity of Fig. 9-3. Relation between specific gravity of
Veneer and shrinkage in thickness. veneer and shrinkage in width.

[R- Hokkaido For. Prod. Res. Inst. No. 87]



9-1 9-2
Photo 9-1 C. brevipetiolata veneer after drying. Photo. 9-2. E. deglupta veneer after drying.

9-3
Photo. 9-3. T. calamansanai veneer after drying.

9-5 . s
( ) 9-2 , 93 ,
4 .
9-1 9-3 4.25mm ,
9.3.4
9-6
JAS Tkgf/cm? ,
2
, ,WDI(
) ,
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9-6 (.
Table 9-6. Result of hot and cold walker immersion test (Urea resin adhesive).
Fx 7 ) AN AAVY Y—IFYT
RE S No. C. brevipetiolata E. deglupta T. calamansanai
Spesimen HA M S AR A MRS AR HAWIR S AR
number Shearing strength Wood failure Shearing strength Wood failure Shearing strength Wood failure
(kgf/cm?) (%) (kgf/cm?) (%) (kgf/cm?) (%)
1 86 10 5.0 10 12.0 10
2 74 20 56 10 : 16.4 0
3 9.8 0 5.0 0 17.0 0
4 84 10 38 10 14.4 0
5 94 50 72 0 8.8 0
6 134 100 6.4 30 9.6 20
7 14.8 100 74 10 92 0
8 134 100 84 40 10.0 (1]
9 84 20 8.0 30 9.2 10
10 9.0 10 7.6 0 72 10
11 88 20 7.8 0 86 0
12 94 10 6.8 10 7.8 10
13 11.8 100 48 10 6.2 0
14 13.8 100 50 0 82 30
15 142 100 56 30 104 10
16 16.4 100 54 30 10.8 40
9-7
Table 9-7. Improvement of plywood bond-quality with MDI or latex emulsion.
MD | FT vV ARTYNT gy
4,4-dipheny 1 methane diisocyanate latex emulsion
HEB A No. WA TRR Rkt &R WHEHEE HRR BaKRE & RR
Spesimen Normal adhesive strength test  Hot and cold water immersion test Normal adhesive strength test  Hot and cold water immersion test
b\ TULWE | ABE | CABAS | AR CABES | ABGE | CANES | AWGE
Shearing strength Wood failure Shearing strength Wood failure Shearing strength Wood failure Shearing strength  Wood failure
(kgf/cm?) (%) (kgt/cm?) (%) (kgf/em?) (%) (kgt/cm?) (%)
1 13.8 100 11.0 0 15.2 100 13.8 10
2 11.6 100 12.0 0 142 100 12.8 10
3 12.0 100 114 0 13.8 100 84 10
4 114 100 11.0 20 124 100 98 10
5 10.4 100 114 40 12.8 100 88 10
6 104 100 10.8 30 13.0 100 124 10
7 96 100 114 10 16.4 100 15.6 9
8 10.4 100 92 10 14.2 100 13.8 5
9 15.6 100 124 20 15.6 100 10.8 9
10 14.6 100 74 10 13.8 100 11.0 90
11 148 100 6.8 0 12.8 100 114 100
12 10.2 100 10.2 0 13.2 100 82 100
13 13.0 100 92 0 12.6 100 9.6 100
14 1.8 100 1.2 0 13.2 100 9.0 100
15 13.6 100 9.2 10 16.2 100 13.2 0
16 15.6 100 8.0 10 16.0 100 142 30
VDI 2,
15 D 7-2
9-7 MDI, MDI
1 ,

[R. Hokkaido For. Prod. Res. Inst. No. 87]



9-8

Table 9-8. Result of cyclic boiling test (Melamine resin adhesive).

Xy T ) AR ALY 4—3I+V7
2R8 F-No. C. brevipetiolata E. deglupta T. calamansanai
Spesimen HAWIHR S ARuER HAMTH S VNS HAMIHE AR
number Shearing strength Wood failure Shearing strength Wood failure Shearing strength Wood failure
(kgf/cm?) (%) (kgffem?) (%) (kgf/em?) (%)
1 11.8 100 14.0 100 84 0
2 11.2 100 12.8 100 9.2 0
3 12.6 100 144 100 114 20
4 11.8 100 13.0 100 8.6 10
5 10.4 0 74 90 74 0
6 8.6 20 84 100 124 20
7 84 30 84 100 15.8 10
8 7.4 30 82 100 15.6 10
9 14.0 0 14.8 100 12.2 0
10 15.0 0 17.2 100 11.0 30
11 17.0 0 158 100 10.6 10
12 17.0 0 16.4 100 94 0
13 94 10 7.6 80 14.4 0
14 9.6 30 84 90 12.4 20
15 10.0 50 84 50 15.0 40
16 92 60 92 70 10.6 10
9-8 JAS
9-9
7 5 ’
9-10 .
100% , ,
9.3.5
9-11 i
9.3.6
9-12 8
5 6m ,
3mm , 1
3mm . s
1 10mm ,
9-4 "
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9-9 (
Table 9-9. Result of cyclic boiling test (phenol resin adhesive).
FrorS) AR ALY 5—Iry7
R B ) No. C. brevipetiolata E. deglupta T. calamansanai
Spesimen H AW & AR A H Wi & Al E HAWIEE #
number Shearing strength Wood failure Shearing strength Wood failure Shearing strength Wood failure
(kgf/cm?) (%) (kgf/cm?) (%) (kgf/cm?) (%)
1 10.4 10 9.4 60 8.0 30
2 10.4 20 11.8 70 94 40
3 8.6 10 11.6 50 10.8 60
4 9.4 0 10.4 60 10.8 30
5 8.6 0 7.0 60 18.4 20
6 9.0 40 6.0 60 15.2 20
7 9.8 10 7.4 70 16.4 20
8 8.8 30 58 100 18.0 50
9 10.8 60 8.0 70 15.2 20
10 9.8 100 10.0 100 14.4 0
1 8.2 50 9.6 100 10.0 10
12 8.4 100 9.6 90 14.2 20
13 11.0 40 5.8 100 10.6 40
14 10.4 10 6.0 100 10.2 50
15 10.8 0 5.8 100 8.6 50
16 10.8 7.0 100 11.0 70
9-10 ( )
Table 9-1 0 Re-test result of E. deglupta plywood bond quality.
WA HRR A VIR LAR
B No. Normal adhesive strength test Cyclic boiling test
Spesimen HABTES T HAMTTH S PNES
number Shearing Wood Shearing Wood
strength failure strength failure
(kgf/cm?) (%) (kgf/cm?) (%)
1 9.8 70 8.0 50
2 9.4 90 7.8 50
3 11.0 100 7.2 100
4 10.8 100 9.0 100
5 11.6 100 6.6 100
6 12.6 100 6.2 100
7 11.8 100 6.4 100
8 11.2 100 8.6 100
9 9.2 100 7.8 50
10 10.4 70 82 50
11 11.4 80 9.0 50
12 10.6 80 7.6 100
13 10.0 100 58 100
14 11.8 100 6.0 100
15 13.0 60 6.8 100
16 11.6 100 5.8 100
, 12mm
) 10 )
9-13 1
9.3.7
9-14 JAS 70tonf/cn?

[R. Hokkaido For. Prod. Res. Inst. No. 87]



9- 11
Table 9-1 1. Thickness loss duto hot-pressing.
Xy S AR HAVV ¥—IFU7T
HER A 1RNo. 2 )
f C. brevipetiolata E. deglupta T. calamansanai
Adhesive Plywood number (%) (%) (%)
1 23 3.8 34
2 26 4.0 40
3 24 4.0 40
= Y 7 e 4 3.1 44 44
Urea resin 5 2.7 31 3.1
6 24 4.0 4.0
FiE
oy 26 3.9 38
1 24 5.2 26
2 23 46 35
3 24 5.4 43
A5 IS 4 23 5.6 34
Melamine resin 5 28 55 34
6 28 46 40
EHE
Av 25 52 35
1 39 5.8 39
2 4.1 6.7 4.1
3 36 5.7 4.6
7 x ) —IVitE 4 39 5.7 4.0
Phenal resin 5 34 54 44
6 36 6.2 42
THE
A 3.7 59 42
9.3.8
9-15 0.3mm
3
9.4
s , 3
1
2) I
3) b I’ I’
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9-12
Table 9-12. Warping of plywood.
Xr T )AL= HA VL Z—IFU7
C. brevipetiolata E. deglupta T. calamansanai
&HNo, WEE % G B )
Plywood Immediately 1At Immediately 1Atk Immediately 172A %
number after After 1 month after After 1 month after After 1 month
production production production
(mm) (mm) (mm) (mm) (mm) (mm)
1 329 26.2 26 0.8 34 1.5
2 302 20.2 3.0 2.3 2.1 0.8
3 29.0 14.3 22 0.8 4.4 1.4
4 259 10.5 1.6 1.3 25 1.6
5 41.7 20.4 24 0.8 29 1.4
6 283 12.6 2.1 1.5 32 1.2
7 30.7 17.6 1.2 0.5 1.5 1.3
8 21.6 10.3 1.1 0.7 33 1.2
9 21.8 13.1 1.1 0.7 2.6 0.8
10 33.0 203 2.0 1.5 1.3 0.8
11 339 233 1.1 0.6 2.1 0.9
12 26.0 14.0 13 1.0 1.9 1.1
13 16.8 6.7 1.4 0.8 25 0.9
14 154 24 3.1 1.4 2.1 0.6
15 15.4 10.0 33 0.9 2.0 1.0
16 21.8 11.4 3.1 23 33 0.9
17 212 12.6 2.0 0.7 3.0 1.4
18 22,6 14.5 2.7 1.4 1.9 0.8
19 21.9 133 23 0.7 2.4 1.3
20 10.8 34 29 1.0 34 1.4
qzigﬁg 25.0 13.9 2.1 1.1 2.6 1.1
V.
JAS
s 2 1 )
, MDI
4') b b
5) ;
6) JAS 12mm
JAS ’
)

[R. Hokkeido For. Prod. Res. Ind. No. 87]



9-13
Table 9-13. Re-testiest result of C. brevipetiolata plywood
Warping
BEE %
AN Immediately 1»H%
Plywood after After 1 month
number production (mm)
(mm)
1 22 2.7
2 1.7 1.5
3 24 28
4 43 3.1
5 13.6 59
-4 6 30 23
Photo. 9-4 Warping of C. brevipetiolata plywood. : -
7 35 22
8 23 23
9 1.7 1.7
10 44 24
A
Av. 39 2.7
9-14
Table9-14. Modulus of elasticity of plywood.
2 62.4 724 78.1
3 58.8 75.9 80.9
4 64.2 71.3 82.0
5 62.1 75.2 754
6 60.4 76.8 77.4
7 61.0 79.1 724
8 48.6 752 68.4
9 S1.H 71.8 70.9
10 533 80.5 3.7
11 58.2 993 63.8
12 56.0 75.6 779
13 50.8 72.4 70.6
14 70.2 87.9 71.9
15 60.3 68.8 65.0
16 54.6 73.4 69.7
17 56.4 79.3 68.4
18 62.2 78.8 74.7
19 57.7 85.7 79.3
20 56.7 799 70.2
FEfE 76.7
Av. 57.8 732
B HRNo. Xx T ) AN HAL L H s PP
Plywood C. brevipetiolata E. deglupta T. calamansanai
number (tonf/cn?) (tonf/cn?) (tonf/cm?)
1 S11 78 8 720
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9-15
Table 9-15. Poor Setting of cement.
RE A No xS ) AU HAVY F—3FV7
Specimen C. brevipetiolata E. deglupta T. calamansanai
number (mm) (mm) (mm)
1 0.098 0.062 0.255
2 0.038 0.048 0.508
3 0.029 0.024 0.639
4 0.033 0.026 0.475
5 0.027 0.011 0.800
6 0.007 0.027 0.355
E'ng,ﬁ 0.039 0.033 0.505

9.5 Abstract

In this paper our objectives are to evaluate the suitability of Campnosperma brevipetiolata, Eucalyptus
deglupta and Terminalia calamansanai for the production of plywood and the property of these plywoods.

It is concluded that three species were technically suitable for the production of plywood. But the bond-
quality of E. deglupta plywoods bonded with urea-formaldehyde resin and phenol-formaldehyde resin were not
good, and T. calamansanai plywood showed poor setting of cement.

9.6
l) L] ’ - ’ 7 ’
, , 86, 60(1998).
2) : , , 101, 1(1978).
3) , , : 3, 5. , , 179,
135(1966).

(Noriyoshi TAKAYA)

[R. Hokkaido For. Prod. Res. Inst. No. 87]
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10.1
,10 20 6 , OSB,
,MDF 3
) ) MDF b ) b (
MDF )
101 6 10-2 6 (
3 ) ( /
)
35mm , MDF
,OSB
10.2 OSB
10.2.1
80% ( , 0.5mm) 6
, 38x 19mm , 2 3% ,
( 100 ) 10-3
10.2.2
OSB 10-4 s 12mm, 650kg/m?,
10-1
Table 10-1. Logs for manufacturing boards test.
JFAR~THE
Logs size 1 EH
szii;s (em) /(\fe) Source of test
Length Butt diameter Top diameter
HAL VY
£ deglupta 1080 47 39
F—3FY7 ey
-3 - - - 17 YmEVE
T. calamansanai 720~-860 28~39 =4l ~18  Papua New Guinea
Solomon Islands
Xx T ) A= . o _
C. brevipetiolata 680~700 27~28 22~24
TALTSAXTE 400 27~39 21~25 13
. mangium
* M
Iy b2 B N A ~ 23
P, falcataria 400 271~50 24~4l 12 Malaysia
Sabah
AUF g ~
G. arbored 600 28~53 19~29 13
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10

10-2

Table 10-2. Density in dry of lumber and compaction

ratio of each species.
FL ) 4 FEft
BEEE W Density in Compaction ratio
Species p airdryof  ,5—5 4 %
famber Species lumber /l/zﬁ-jP OSB
(kg/m’)  Particleboard MDF
1 ﬁ,’;a{cz a’f,f 355 1.97 1.83
Xx T ) AN
2 C. brevipetiolata 362 1.93 179
3 & Z g‘;‘,‘;a 483 1.45 135
4 . 518 1.35 1.25
5 FoATI T 602 116 1.08
6 7 Z_Tm;,;;':f VA 63 1.01 0.94
10-3
Table 10-3. Actual size of strand.
nALL =3 Fyy INGTIATILT Y wnonxn AVF
E. deglupta T. calamansanai C brevipetiolata A mangium P, falcataria  G. arborea
FEfE 59.88 59.96 60.46 59.97 60.03 60.04
Av.
&KIE
s 61.56 6129 6143 60.73 61.08 61.15
R \
Length g 58.92 58.94 59.54 58.8 58.07 58.70
(mm) :
(o 0.006 0.007 0.007 0.007 0.008 0.007
B 100 100 100 100 100 100
il 2368 2361 2432 2427 2393 242
Av.
mAAE
oy 25.10 24.56 2491 24.86 2501 26.46
L] "
Width BuIME 1622 16.50 2352 1971 211 21.44
Min.
(mm)
L 0.071 0.055 0.009 0.022 0.025 0.032
P 100 100 100 100 100 100
Rhia 0.40 041 043 0.46 0.53 043
i 0.51 0.55 0.54 0.59 0.76 0.59
m -
Thickness S M 031 031 0.34 0.32 0.42 031
(mm)
L 0.100 0122 0.093 0.130 0.113 0.140
i 100 100 100 100 100 100

[R. Hokkaido For. Prod. Res. Inst. No 87]
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10

OSB

Table 10-4. Manufacturing conditions of OSB.

RE: LB : RE=121 (EEK)
Construction of boards | Surface:Core:Surface=1:2:1(Weight ratio)
F I Y THBEBAE
g (l}f%ﬂlss 2%, =HLF (%) M U-814)
Resin Melamine urea formaldehyde
(Solid content 65.2%,U-814 Formulated by Mitsui Chemicals Co. Ltd.)
IS KE : 10%, L : 10% (REAEERICXTERERL)
Resin content Surface layers 10%,Core layer 10% (Based on ovendry weight of wood)
LA Bik7 E=0 5 (BFRSE220%)
Hardener Ammonium chloride (Solid content 20%)

Hardener content

KE : 0.4%, 08 : 0.8% (BEEFOBEMS EELL)

Surface layers 0.4%,Core layer 0.8% (Based on resin solids)

TN a R

Uy A (B 5 R45.4%, ZF(LFE () WL T TN—7W)
Wax Emulsion type
(Solid content 45.4%, Formulated by Mitsubishi Chemicals Co. Ltd.)
wmE K :05%, 08 : 05% (RREATERICHITLERSTERLL)
Wax content Surface layers 0.5%,Core layer 0.5% (Based on ovendry weight of wood)
Tr—3Ivs FH & CERER
Forming Orientation by hand forming
BRE~VY FEAKE

Target moisture content
of forming mat

K& :7.5%, L8 : 7.5%
Surface layers 7.5%,Core layer 7.5%

REE : 165C
FUREE Temperature:165C
Pressing coditions BSRA : 64 (EikX3003tr)
Time:6min. (Including a 30s degas period)
<tk : 37x37cm
Size : 37x37cm
RE B : 650kg/m’
Target Density : 650kg/n?®
EX :12mm
Thickness: 12mm
MYIEL 2
Replication
, 37cm 30mm , 30mm
, ( 2mm/ )
( 2 ) 105
, 5 30 30 6
, 2
10.2.3
, (Paraserianthes falcataria) ,
(Campnosperma brevipetiolata) 4
.20 , 65%RH 3 , 7 8% ,
,JIS A 5908 (1994) ,
B

’
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10-5
Table 10-5. Foming mat thickness and initial pressure of each
species.
TA—3v7
o il g PR i
ﬁmj Species (:}T:Qigsm prﬁ:]s)me
(mm) i
ENYHRA
1 P, falcataria 94 65
¥y T )AL=
2 C. brevipetiolata 89 5.9
HAV L
3 E. deglupta 0 5.1
AYUF
4 G. arborea 94 6.2
F—3IFV7T
5 T. calamansanai L 5.6
THYT «=rX0 b
& A. mangium 84 42
10.2.4
10.2.4.1
(Terminalia calamansanai) (Acasia mangium)
, 400kg/m?® ,
1,9
10.2.4.2
OSB, ,
3
, 10% , 7.5%
200 , 165
y 400kg/ 1’1’13 )
3 , , )
10.2.4.3
10-6 , 10-1 , /

[R. Hokkaido For. Prod. Res. Inst. No. 87]
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10-6 OSB
Table 10-6. Properties of OSB by Japanese Industrial Standard.
o 1314 e
Jrapes HH >4 Bending strength under air-dry condition Bending strength under wet condition wHARE
) Test WE M & " ¥ = AR
&Y method Density Internal R&HM o J5th) B&HR & H5m Thickness
Species (kg m";' bond Parallel to the surface Perpendicular to the surface Parallel to the surface Perpendicular to the surface Swelling
mumber B (MPa) MOR"  MOE? MOR MOE MOR MOE MOR MOE (%)
Species (MPa)  (MPa) (MPa) (MPa) (MPa)  (MPa) (MPa) (MPa)
FHIH Av. 625 018 25.7 5890 23.7 2470 18.7 3352 14.5 1259 47
B KA Max. 681 027 283 5923 245 2516 218 3375 149 1305 55
HALL -
3 E deglupta Be/IM#E Min, 565  0.10 23.1 5857 229 2424 15.6 3329 14.0 1213 4.1
EEFEH CV | 006 027 0.10 0.01 0.03 0.02 0.17 0.01 0.03 0.04 0.1
BB N 24 8 2 2 2 2 2 2 2 2 8
VI Av. 599 046 33.0 5820 272 2696 26.0 3783 15.6 1233 4.1
ok KT Max. 649 0.61 34.7 6242 30.7 2997 26.4 3792 17.6 1369 5.6
AUF L
4 G arborea Bo/IME Min. 526 036 313 5399 23.7 2395 25.5 3774 13.6 1098 32
LaEs Cy | 005 o016 0.05 0.07 0.13 0.1 0.02 0.00 0.13 0.11 0.21
RRE N 24 8 2 2 2 2 2 2 2 2 8
AT Av. 631 031 35.2 5859 25.0 2579 19.1 2938 13.1 1324 83
B M Max. 686  0.40 37.7 £994 274 2723 19.8 2951 14.4 1528 10.0
5 ZoSTUT i Min, 563 023 328 §724 225 2435 184 2924 n7 121 52
T. calamansanai
A@EHK CyV | 005 018 0.07 0.02 0.10 0.06 0.04 0.00 0.10 0.15 0.17
HBRIB N 24 8 2 2 2 2 2 2 2 2 8
I Av. 593 028 16.1 4394 19.7 2318 222 3655 17.1 1467 24
i Kt Max. 649 0.68 17.2 4961 240 2554 26.7 4330 19.7 1601 39
THUT R -
6 4. mangium Bo/IMA Min. 519 ol 14.9 1827 15.5 2082 17.6 2980 14.4 1334 1.6
EEMEHCV | 006 070 0.07 0.13 022 0.10 0.21 0.18 0.15 0.09 0.29
HBRIEBN 24 8 2 2 2 2 2 2 2 2 8
:1): , 2 , 3):2 +1 , 4:24

Note : 1) : Modulus of rupture, 2) : Modulus of elasticity, 3) : 2-hours boiling,l-hour at ordinary temperature , 4) : 24-hour

immersingat20 £ 1

24-10 ( ,
12% )
1)

2)

3)

JIS ,
,24-10 8,13,18
0.3MPa , (Eucalyptus deglupta)
650kg/m®> OSB
) 4
) «C ) 24.0MPa

12%
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10.2.5

1)

2)

3)

10

B
Wet
40 40( L5
= = 10}
& 20 2 20 o
) o 0.5
= = (MPa) -B. -
(MPa) 0 (MPa) 0 0.0
3 4 5 6

b= e = e — e e e — -

] g
@ 4000 rig
o o
= IR > lamanm
(MPa) 07,77 s ¢ (MPa) 0

%10-1 OSBD 4t RERER$FER
FLB : MOR : #IF3 &, MOE : #iif ¥ 7185, IB: iX<BEME, TS : BRAES
MgsgRE, || : R&Hm, | :E\Fm
—eoeme- IS EMEE (=T 4 ZVR—F, 24-105 4 7)
ok JIS EHEE (S—F 4 ZAR—F8,13,18 74 7)
R OBFIIMEES 27T (F10-2X81),
Fig. 10-1. Properties of OSB by Japanese Industrial Standard.

Legend : MOR : Modulus of rupture ; MCE : Modulus of elasticity ; IB : Internal bond ;
TS : Thickness swelling ; || : Parallel to the surface ; |_: Perpendicular to the surface ;
—+~+-+- : Requirement of Japanese Industrial Standard (Particleboard,24-10type)
Note : * : Requirement of Japanese Industrial Standard (Particlebord 8,13,18type)
The numbers 1 ~ 6 stand for the species (see Table 10-2.).

6 ,OSB )

400kg/m3 , 2

693kg/m? 650kg/m® OSB

’

JIS
OSB Y

[R. Hokkaido For. Prod. Res. Inst. No. 87]
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8or
& Surface
- urface layers
2 10.3
g &
%E or 10.3.1
S 0l 50%
( , 0.6mm) 6
0 1 L
> ~4 ~2 ~1 ~05 ~025~0.1250125> , 1mm
550 BB & (mm)
Nominal sizes of openings of sieves , 4.3mm
= 2.2mm ,
[ LofE A

60 F Core layer 2 3% ,
JE |
Smf ’
< ’ !

T 10-2
0 4 4 . + 10.3.2

>8 ~4 ~2 ~1 ~05 ~0.25~0.1250.125>
520 BB & (mm)

Nominal sizes of openings of sieves
F£10-20 =REBA, VBRA/N—TA 7 IILORESf

A ENYIRL, B XY T ) AL,
A HALL, 6 AYF, e F—3IF YT, , 103mm, 1000cm?

Q@ . THYT =¥ h

Fig. 10-2. Particle size distribution for surface and '
core layers. , Rosin-
Legend : @-: P. falcataria ;% : C. brevipetiolata ;

, Ro-tap

-4 E. deglupta ;< G. arborea ; Rammler
-%: T. calamansanai ;@ : A. mangium 10-7
10.3.3
10-8 , 12mm,  700kg/m?®
s OSB
, 37cm
( 2 )
10-9 , 5 30 30 , 6
, 2
10.3.4
,20 ,65%RH 3 , 6 8% ,
, JIS A 5908 (1994)
’ ’ ’ B b
10.3.5
10.3.5.1
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10-7 )
Table 10-7. Bulk density and average value of particle size. ’
" mamE  TOME 00kgm? ,
WEES  m Bk A o
number pecies ( ge/';:?; fiber size
(mm) 19
0.072 1.03
Surface layers
| ELY AR ¥ 10.3.5.2
P, falcataria -
Corelayer | 0064 2.71
®
., Surface loyers | 0089 1.07 ,
2 ¥y oS AR
C. brevipetiolata - 1.0
Core layer 0.087 2.90 9 OMPa. ,
E-3]
Surface layers 0.125 0.88
3 AV >
E. deglupta -
Core tayer | 0106 262
Surfce layers 0.148 0.85 10.3.5.3
4 AUF
G. arborea 10-10
L 0.150 2.99
Core layer : : , 10-3 s
/
£
) Surface layers| 0127 0.89
5 F—3IFU7 J
T. calamansanai e JIS
Core layer 0.130 2.61 ’
18
e
Surface layers 0.141 0.83
6 THYT « =X L 1
A. mangium - )
Core layer 0.126 262 0.3MPa
) 700kg/m?
) ) b 4)
2)
, 18.0MPa, 3000MPa , ,
9.0MPa , 9 ,
3)
12% , M P 9

2%

[R. Hokkaido For. Prod. Res. Inst. No. 87]
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Table 10-8. Manufacturing conditions of panicleboards.

B R : LW RE=1:2:1 (E&H)
Construction of boards Surface: Core:Surface=1:2:1 (Weight ratio)
Iy - o) THESHE
BER (.W6?$65 2%, _#ﬂHf- (%) B U-814)
Resin Melamine urea formaldehyde
(Solid content 65.2%,U-814 Formulated by Mitsui Chemicals Co. Ltd.)
s RE : 12%, LB : 8% (REAKERICATIERSERL)
Resin content Surface Iayers 12%,Core layer 8% (Based on ovendry weight of wood)
3[4} HWL7 yE=v 4 (BFSE20%)
Hardener Ammonium chloride (Solid content 20%)
s £E : 04%, L@ : 0.8% (FEEFOEW»ERL)

Hardener content

Surface layers 0.4%,Core layer 0.8% (Based on resin solids)

TNy g B

Ty R (B H454%, ZF(LFE (BF) WYL T 7 N—7W)
Vax Emulsion type
(Solid content 45.4%, Formulated by Mitsubishi Chemicals Co. Ltd.)
R R :05%, D : 05% (REAKERICHT 2B ERNL)
Wax content Surface layers 0.5%,Core layer 0.5% (Based on ovendry weight of wood)
7x—3Iv7 Fi$ & THREM
Forming Non-orientation by hand forming
BRE~ Y FEKR

Target moisture content
of forming mat

®E : 13%, L : 7%
Surface layers 13%,Core layer 7%

REE : 200°C
A Y Temperature:200C
Pressing coditions | yepg . 64y (Eth&30HEL)
Time:6min. (Including a 30s degas period)
<+ : 37x37cm
Size:37x37cm
FEE : 700kg/m’
EE: Density : 70(g)lngmJ
JE& : 12mm
Thickness: 12mm
#BYEL )
Replication
10-9
Table 10-9. Forming mat thickness and intial pressure of each
species.
o TA T OERE
&5 g Forming mat Initial
Species Species thi ck[:%e e pressure
number (mm) (MPa)
Y IR D
! P, falcataria 98 54
Xxv T ) AN
2 C. brevipetiolata 8 32
AV
3 E. deglupta 70 6.0
AU
4 G. arborea 60 5.9
F—3IF U7
5 T. calamansanai 59 6.2
THYT «<wEU A
6 A. mangium 55 58
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10-10
Table 1 0-1 0. Properties of particleboard by Japanese Industrial Standard.
9 3)

R i o EN Bminfs%ﬁg under Bexﬂi&'g&?ngp wder  RAZS
Species method Density Internal air-dry condition wet condition Thickness
number ey (kg/mr) bond MOR" MOE? MOR MOE swelling

Species (MPs) (MPa) (MPa) (MPa) (MPa) (%)

FEHE Av. 687 0.86 36.1 4120 26.0 2748 47

B KAE Max. 7 0.99 38.1 4314 27.5 2847 52

1 “‘;,’;a,’czf”f B/|ME Min. 655 0.67 329 3758 249 2631 4.1
EBRE C.V. 0.02 0.11 0.06 0.05 0.04 0.03 0.07

RREHMN 24 8 4 4 4 4 8
EHEAv. 675 0.92 31.1 3736 18.8 2131 30

B AHE Max. 698 1.01 342 3933 19.9 2229 33

2 a4 r’e’v;eﬁ;;.’l‘;"’ Fo/ME Min, 647 0.80 2738 3422 16.6 1966 23
EEFEH C.V. 0.02 0.08 0.07 0.05 0.07 0.05 0.10

RERAM N 24 8 4 4 4 4 8

I Av. 680 0.89 27.1 3759 19.3 2515 35

B KfE Max. 700 1.00 311 3885 20.8 2685 38

3 Fe dﬁg‘,;;a #/IME Min. 657 0.63 247 3564 1822 2432 33
EEFEK C.V. 0.02 0.12 0.09 0.03 0.05 0.04 0.04

RERIES N 24 8 4 4 4 4 8

EHE Av. 674 1.32 226 3643 132 1870 25

B R AE Max. 704 1.48 243 3804 137 1991 2.7

4 G."ar')hz;w B/ME Min, 637 L13 19.8 3361 127 1766 24
LHEE C.V. 0.03 0.09 0.07 0.05 0.03 0.04 0.04

REREEN 24 8 4 4 4 4 8

FHE Av. 698 1.25 343 4174 17.7 2054 30

. BAfE Max. 727 1.38 36.0 4409 18.4 2157 34

5 ,,f’;,;m?,'”?aza, #/IME Min. 667 1.17 33.1 3967 16.8 1905 2.8
LR CV 0.02 0.05 0.03 0.05 0.03 0.05 0.06

REBREH N 24 8 4 4 4 4 8

EEE Av. 687 1.18 29.6 3768 19.2 2207 25

) B A fE Max. 713 143 324 3952 20.6 2407 29

6 T j?’m;,:;iff V5 B/IME Min. 660 1.00 274 3663 17.9 2080 24
LEEE C.V. 0.02 0.11 0.06 0.03 0.05 0.06 0.07

REREM N 24 8 4 4 4 4 8

1 1) ,2): ,3):2 +1 ,4):24

Note : I) : Modulus of rupture ; 2) : Modulus of elasticity ; 3) : 2-hour boiling, I-hour immersing at ordinary temperature ;
4) : 24-hour immersing at 20 + 1

10.3.5.4

10-4

10.3.6

D
2

10-4

[R. Hokkaido For. Prod. Res. Inst. No. 87]
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B 124
or Dry 40 ( Wet 151
” o 10 |
o 204 S 20H e
= = 0.5
(MPa) (MPa) (MPa)g o
1 23 456 1 23456 12 3456
5000 [ 5000 15 -
w w 10 F
g 2500 g 2500} 4
5 -
(MPa) 5 (MPa) ") I I I | | l | |
1 23 456 1 23 45 6 12 3456
10-3 - -
= - - JIS ( ,18 )
: 10- 1
( 102 )

Fig. 10-3. Properties of particleboards by Japanese Industrial Standard.
Legend : Requirement of Japanese Industrial Standard (Particleboard, 18type)
Note : Other symbols are the same as shown in Fig. 10-1.

The numbers 1

20

1.5

B 10
oare) 05 (7 X3RN0

0.0
0.00

REH» SEE(g/em?)

Bulk density in surface layers

0.10 0.20

Y=—118.6X+44.8
R=0.74**

0.00 0.20
R SEE(g/em?®)

Bulk density in surface layers

0.10

= Y=—21.3X+5.7
R=0.77**
w
=
(%)

0.00 0.20

REH S FEE(g/em’)
Bulk density in surface layers

0.10

10-4

Fig. 10-4. Relationships between the values to represent the character of the panicles and properties of

particleboard.

6 stand for the species (see Table 10-2.).

20
15
B 10
=5.92X+0.44
(MPa) o5 E:ngu
0.0
0.00 0.10 0.20
LED S EE(g/em?®)
Bulk density in core layer
50
40
g 30
s 20
(MPa) 1o E¥:07’})(3‘7.9X-!-42.9
0
0.00 0.10 020
LB S EE(g/em®)
Bulk density in core layer
01 y=—216x+56
R=0.82**
[72]
=
(%)
0.00 0.10 0.20
LED SEE(g/em?®)

Bulk density in core layer
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3) s
’ ’ 4)
4)
10.4 MDF
10.4.1
50% ( , Tkgf/cm2, 3,
0.3mm) 6 , 3 ™% ,
10-5
10.4.2
103mm, 1000cm3
, Ro-tap ( 100g ) , Rosin-
Rammler ¢, 5)
5, 6) ( /
! , (
2 )y 10-11
10.4.3
MDF 10-12 , 12mm, 650kg/m
10-11
Table 10-1 1. The values to represent the character of the fiber.
o M S TERE g gmE RN
%Ei? fE Bulk ;\a‘f;a%? Apparent Index of
number Sipecits ?;rfn':?)' fiber size ?g/zs#,); shggzrof
(mm)
1 f,’;a{c Zj:ij‘ 0.011 1.19 0.62 109
¥y 7 ) AT
2 & brovipetivlats 0.012 0.77 0.68 1.0
3 23 g‘;‘;a 0.016 0.94 0.65 8.6
4 Gt 0.021 1.16 0.62 6.8
5 ikl 0.024 0.41 0.80 78
6 TAYT « 2 RY A 0.010 0.88 0.66 12.1

A. mangium

[R. Hokkaido For. Prod. Res. Inst. No. 87]
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35
30
o H 251
§E
Em 15t
o 10
(wt=%) S}
0 _y i i ; ;
>4 ~2 ~1 ~05 ~0.25~0.125 ~0063 0.063>
520> HBA & (mm)
Nominal sizes of openings of sieves
10-5
10-2
Fig. 10-5. Fiber size distribution.
Note : Symbols are shown in Fig.10-2
10-12 MDF
Table 10-12. Manufacturing conditions of MDF.
B
Construction of boards Single-layer
AZ Iy ) THNMEERE
HAEA (B4 R65.2%, =3 LE (BF) B U-814)
Resin Melamine urea formaldehyde
(Solid content 65.2%,U-814 Formulated by Mitsui Chemicals Co. Ltd.)
e 15% (EEAKERIIN T 2ERTEEL)
Resin content 15% (Based on ovendry weight of wood)
FE{LA BILT E=T s (BFSER20%)
Hardener Ammonium chioride (Solid content 20%)
s 02% (HEFEFIOBEyERL)
Hardener content 0.2% (Based on resin solids)
Dy R TP a VA .
4 (B HR454%, Z8L¥ () WYATTA—T WY)
Emulsion type
(Solid content 45.4%, Formulated by Mitsubishi Chemicals Co. Ltd.)
s 0.5% (EEARERICHN HERSEKIL)
Wax content 0.5% (Based on ovendry weight of wood)
T+—3IvY 74— IV S~ s CEER
Forming Non-orientation by forming machine
BEV Y MEKR

Target moisture content 10%
of forming mat

REE : 190C .
AT Temperature: 190°C

Pressing coditions BB 64 UEk X308t
Time:6min. (Including a 30s degas period)

~Hi& : 45x45¢m
Size : 45x45cm
B’ E K : 650kg/m’
Target Density : 650kg/m®
B & :12mm
Thickness: 12mm
@y EL 5
Replication
, 45cm (
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10-13
Table 10-13. Forming mat thickness and initial pressure of each
species.
ZA&—I7
£ - <y ME R
Species Species F mﬁigﬂt p:';'st:"e
number (mm) (MPa)
ENYHRL
1 P. falcataria 313 43
Xy 7S ) AN
2 C. brevipetiolata 315 46
HALV
3 E deghupra 275 48
AUF
4 G. arborea 200 46
5—3FY7
5 T. calamansanai 175 47
THYT + =T A
6 A. mangium 290 41
( zmm/ ) ’ b ’
( 2 ) 10-13 , 5 30 30
, 2
10.4.4
,20 ,65%RH 3 , 6 8%
, JISA5905 (1994) ,
b ) B )
10.4.5
10.4.5.1
b b 4 ) 4
) , 5
10.4.5.2
6 MDF ,
10.4.5.3
10-14 , 106 , /
, JIS ,MDF 30
1

[R. Hokkaido For. Prod. Res. Inst. No. 87]
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10-14 MDF
Table 10-14. Properties of MDF by Japanese Industrial Standard.
i BMdhir™
s e e Tl
Species Density Internal Thickness
number e (kg/m’) bond MOR" MOE? MOR MOE swelling
Species (MPa) (MPa) (MPa) (MPa) (MPa) (%)
FEHIE Av. 659 0.58 34.4 2778 209 1510 7.6
K (E Max. 702 0.81 39.6 3172 23.7 1707 10.0
1 %,,’;u,/czfmf‘ B/IME Min 611 0.36 28.7 2309 17.7 1278 6.0
EEME Cv| 003 0.30 0.13 0.12 0.10 0.10 0.16
HRREE N 24 8 4 4 4 4 8
FEHIE Av. 643 0.56 36.6 2770 20.8 1388 4.1
B KAE Max. 697 0.68 26 2984 215 1428 49
2 *x ;,Zv,;,e’;;,;’,zv B/IME Min 575 0.40 298 2458 20.1 1334 37
EEiRE CV| 004 0.17 0.13 0.07 0.02 0.02 0.09
RERAEH N 24 8 4 4 4 4 8
FH)E Av. 658 0.80 37.0 3162 232 1736 42
B KAE Max. 707 1.09 393 3438 273 1906 49
3 ,z’ d’e‘g};;a B/IME Min 621 0.52 35.1 3050 19.8 1606 35
Lg% CV| 003 0.24 0.05 0.05 0.12 0.06 0.10
BRBREH N 24 8 4 4 4 4 8
THE Av. 675 0.84 333 2917 20.3 1396 4.0
B KfH Max. 701 1.07 36.9 3194 23.0 1558 4.6
4 Gf‘”,')bz,;” B/IME Min 614 0.52 28.6 2559 17.3 1247 3.1
EBiREK CV. 0.04 0.20 0.10 0.09 0.12 0.11 0.12
RBEHN 24 8 4 4 4 4 8
FHIE Av. 666 0.81 29.1 2534 13.3 894 45
B AAE Max. 705 1.09 36.3 3018 149 1013 5.8
5 ZoSF VT Rl Min 566 0.56 234 2264 102 671 37
EEFEK C V.| 005 021 0.16 0.12 0.14 0.15 0.17
BB N 24 8 4 4 4 4 8
EHE Av. 624 0.39 28.2 2258 17.1 1089 38
X B KAE Max. 677 0.66 353 2883 21.0 1383 49
6 Fu "j,,’rm;,;;,‘u/f V4 BME Min 534 0.14 233 1929 134 819 32
EEEHK CV| 007 0.43 0.16 0.17 0.17 0.20 0.14
BBREHE N 24 8 4 4 4 4 8
:1) ,2): ,3):2 +1 ,4):24
Note : 1): Modulus of rupture ; 2): Modulus of elasticity ; 3): 2-hour boiling, 1-hour immersing at ordinary temperature ;

2

3)

4): 24-hour immersing at 20 + 1

’

30.0MPa, 2500MPa

’

, 15.0MPa

0.5MPa
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10-6  MDF

JIS ( ,30 )
10-1
( 10-2 )
Fig. 1 0-6. Properties of MDF by Japanese Industrial Standard.
Legend : -: Requirement of Japanese Industrial Standard (Fiber board,30 type)

Note : Other symbols are the same as shown in Fig. 10-1.
The numbers 1 6 stand for the species (see Table 10-2.)

LS e y=2439%+0.26 LS[ y=—0075X+1.36
R=0.73**
1.0 |
LR J
a LR *
o5
L 4
(MPa) *
00 'l L 3
0.00 0.01 0.02 0.03
M ESEE(g/em?) PR R %K
Bulk density Index of shape of fiber
10-7 MDF

Fig. 10-7. Relationships between the values to represent the
character of the fiber and properties of MDEF.
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10-15
Table 1 0-1 5. Suitability of tropical plantation-grown trees for manufacturing of board.
A— FHE
R /N EIAIE i i
sg% . Hﬁi; Cutting — l;hyswal properties of boards
pecies pecies resistance
iDDi NWR—F OSB MDF
e . i Particleboard
EYHRA
1 P, falcataria O O
¥y T )AL
2 C. brevipetiolata O O
HALL
3 E. deglupta O O
AUF
4 G. arborea O o O
F—3IFY7
5 T. calamansanai % O O
THYT « v FU L
8 A. mangium * O
: , 0 JIS ( :18 ,0SB:24-10 , MDF:
30 ) ( ) ) ) )

Legend: :Large cutting resistance at chipping
o : Satisfaction with all of quality items (Internal bond, bending strength, bending strength under
wet condition, thickness swelling) by requirement of Japanese Industrial Standard (Particleboard :
18type, OSB:24 10type, MDF :30type).

10.4.6
6 MDF ,

1) ;

3) , , JIS
30 , , JIS 30
, 15 25 ,

4) ’ ’

105
6 10-15 , JIS
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10.6 Abstract
OSB, Particleboard, MDF were manufactured of six wood species (Eucalyptus deglupta, Terminalia
calamansanai, Campnosperma brevipetiolata, Acacia mangium, Paraserianthes falcataria and Gmelina
arborea) from tropical plantation forests.
The suitability for manufacturing of those boards was evaluated using laboratory boards, and the effects
of the values to represent the character of the particle and the fiber on physical properties were investigated.
The obtained results are summarised as follows:
1) Two species (G. arborea and T. calamansanai) for OSB manufacturing, all species for particleboard
manufacturing, and four species (P. falcataria, C. brevipetiolata, Eucalyptus deglupta and G.
arborea) for MDF manufacturing were technically suitable.
2) The cutting resistances at chipping of two species (T. calamansanai and A. mangium) were large.
3) The linear relationship was found between bulk density of particle and physical properties of
particleboard.
4) The linear relationship was found between bulk density of fiber, index of shape of fiber and internal
bond of MDF.
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