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) %= (%) ‘ o 5 (wH
i C MY Roughness of cut surface
athe check o :
S Log depth to veneer : - S
Species ! c . ! ¥ i gree %
Species Inumber thickness Lo PCose De:‘%ife.e ?f N
; i Loose side of veneer fuzzines o
e e I _ i . . "‘ . A
z ‘ % i I
A V7 A Spondias dulcis ! 24.6 21.3~28.3 | 12.4 9.5~~14.0 | 12.6 10.2~16.0 T 4
i i |
2w T % 7 Sloanea insularis | i 5.0 44.8~62.3 10.3 8.5~13.0 8.0 6.0~11.5 o
i | 1
. .. | o '
v Pimelodendron amboinicum | 205 | 35.8 28.0~46.0 7.7 4.8~11.8 5.8 4.0~ 7.8 + ~
| ] ‘ =
7 v o 2 Garcinia latissima 206 | 42.1 33.1~53,0 13.1 11.8~14.5 10.8 8.5~ : S
YT ooy 7 A AT v Amoora cucullata 211 4.5 31.3~45.8 16.8  8.5~13.2 10.4 5 =
ZoA4 Sy 7 % Dysoxylum arnoldianum 212 | .4 8.8 6.8~10.7 7.8 7.2~ 9.5 ;
NI N hov A Parartocarpus venenosus 213 .5 i6.4 7.0~12.5 1.2 7 16.5 ‘ -+
AT a~n—F27 o ¥ Neonauclea maluensis 215 50.3 13.8  8.2~20.0 9.4 7
7 v Z > Burckella macropoda 216 58.9 3 8.3 7.0~10.0 7.4 4.8~ 9.3
=7 A N v ) A Ailanthus integrifolia [oo217 35.9 28.4~51.0 i 1.8 8.2~15.3 | 11.7  9.3~14.8 +
A F v 7 U T Sterculia parkinsonii 218 30.1 24.1~37.5 14.7 11.8~18.5 | 12.8 11.5~14.0 -+
N o= F o v F R Cellis luzonica 219 51.8 40.4~70.2 w 8.7 7.0~10.2 8.3 7.2~ 9.8
‘ !
7 A v v Eucalyptus deglupta 222 35.0 26.4~44.3 j 12.6 10.0~16.8 1.8 9.5~12.0

B ORADP PO
Roughness of center line average measured with the stylus method type instrument.
H : Very remarkable fuzzy surface, + : Remarkable fuzzy surface.
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Table 2. #EBMHEO7 ) 2dpics (EM, 0y v 7R WM (M, BEild)

Brinell hardness (green), Youne’s modulus and modulus of rupture (green, bending perpendicular to grain)

|
i

Y v 7 FR ¥ (103kg/cm?)

.90

.26

52

o
[N}

92

66

66

30

| UK i 7 xudete s (kg/mm?)
[} HE I ®/E OB E (ew) | Brinell hardness
o Log |Specific gravityi-—-'};—;&ﬁ Qiyﬁjii ;‘ B &
Species 31’1%?; (Oven dry) 1 Ta;ﬁ%fe;téal Radial surface

§po§di;s d;m’s A | 202 0.32 0.30~0, 34 0.45 0.32~0.54 0.43 0. 34~0.
A | 203 | 0.49 0.46~0.55 1.17 0.70~1.74) 0.7 0.62~1
P T vinicum | 205 | 082 0.59~0.64 1.24 1.00~1. 48| .78 0.70~0
B vcinia [at‘fssim‘f 206 | 0.69 0.66~0.71 1.35 1.06~1.56 1.10 0.90~1
jﬁio?r; Zufu;}ajaf"’ 211 | §.47 0. 440,51 1.18 0.60~1.84 0,92 0. 64~1.:
Dy/jox;lwé a;noZiia;um 212 | 0.38 0.33~0. 45 0.87 0. 76~1. 32" 8.80 0.70~0.
Pa’:a?t;“w;pzs’];gz;;oms 213 | 0.38 0.34~0.44 0.88 0.62~0. 88 0.55 0. 44~0.
k| 215 0.84 0.60~0.68| 2.18 1.28~3.20 1.48 1.20~2.
Drenona mzmp(‘jda 216 | 0.86 0.56-~0.74 2.25 0.80~3.20 1.83 0.76~2.
A z‘f;/te;mﬁzm 217 | 036 0.34~0.57 0.61 0.52~0.74 0.43 0.34~0,
Stereutis puvkmsonii | 218 | 0.33 0.21~0,42 0.55 0. 36~1.00, 0.45 0,500,
ge[;;s thﬁn?ga% 8 219 | 8.61 0.53~~0.67 1.45 l.OBwI.BA_. 1.01 0. 56~1.
oAb 2221 0. 41 0,360, 45 0.84 0.58~1.12 0.62 0. 46~0.

Eucalyptus deglupta |
PATY Iz o
* g H O

* Surface loaded.

Youne’s modulus H?ﬂo@u?fs ff gﬁ%ﬁfﬁ?
%’}Igangentéﬁ; ; Rz%ialasu;?:ce i /?gangaent[iﬁ;g % Rﬂc:l' F Hfﬁ*

surface [ surface ! adlal surlace
3.03 2. 40~.53) 4.08 3.84~4 32 1.6 36.~47.9 50.5 4.9~ 52.
4.01 3. 64~4. 58‘ 8.06 7.79~8.36] 57.7 53.9~63. 3§i02.5 97.0~106
5.04 4.50~5.52 9.17 8.82~9. 52| §5.5 51.7~71.52121.8 116, 5~126
6.94 6.56~7.3812.8 11.7~13.9 80.7 81.4~96. 45145.9 136, 2~154
4.86 3.98~5.80 7.53 7.15~8.05 71.7 59.5~83, 5 88.5 865107,
4.75 4.37~5. 53 6.98 6.59~7.30 73.1 65.9~80.2/101.0 89.7~103,
1.97 1.66~-2.27 5.12 4.79~5.35 36.8 33.9~39.7 5.8 61.7~ 71
8.25 5.18~7. 66;‘]5.6 15.3~16.1 97.0 74.4~115.3198. 5 193, 1-~212,
10.2 8.78~13. 0113.3 12, 6~14, 11147.2 134.3~181.4183. 6 169. 6~193,
2.07 1.91~2.27 4.70 3.56~4.93) 28.8 24.7~32.3 58.8 51.4~ 64,
2.91 2.48~3.26 5.28 4.58~5.51 37.4 31.2-44.7 60.4 57.1~ 63,
6.75 5.83~8.48 9.71 9.26~10.1 91.1 85.0~~107.4130.7 119, 4~157.
3.41 2.86~4.11] 8.09 7.87~8.25 58.0 44.4~72.9 87.5 93.1~101,

|

L BeE, RT3 ABTES D 8 ~108

Number of specimens for specific gravity, hardness, bending was 8~10 for each species.
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Table 3. Bl | o #% &
Drying time and
EA R JE& () Slﬂ " iy B akE
B & pecific gravity ‘
s Thickness Initial M. C.
Species n&;%%@ r in green 4 2 £
(mm) Oven dry Green %
2R VY TR 202 1.07 0.32 0. 69 134
Spondias dulcis T 1.06~1.07 | 0.32~0.32 | 0.69~0.70 | 132~136
A v 7 X 7 203 1.08 0. 48 0. 85 128
Sloanea insularis T 1 105~1.06 | 0.45~0.46  0.93~0.96 | 124~130
S A = 05 1.05 0.58 0.92 14
o)
Pimelodendron amboinicum 1,03~1,08 | 0.57~0,59 | 0.91~0.93 70~-76
71 v v R 206 1.07 G 64 6. %4 67
Garcinia latissima ) 1.05~1.09 | 0.63~0.65 | 0.92~0,96 66~-68
YT oy I AT o1 | 1. 06 0. 46 0.78 98
Amoora cucullata ‘ | 1.05~1.07 | 0,45~0.46 | 0.77~0.79 95~-96
Ay JA o1 1. 06 0.43 0. 84 17
L4
Dysoxylum arnoldianum 1,05~1,07 | 0.42~0,43 | 0.83~0.85 | 114~119
F) b v A . 1.08 0. 38 0.98 189
Parartocarpus venenosus 1.06~1.07 | 0.37~0,38 | 0.97~0.98 87~~195
fro—mn—F7y 15 1.09 | 0. 62 1.05 88
Neonauclea maluensis 1.08~1.10 | 0.62~0,63 | 1,03~1,07 8689
7 v 7 v e 1.07 0. 65 0.%4 82
Burckella macropoda ’ 1.05~1,08 @ 0.65~0.66 0,90~0.96 58-~64
B 7oA vy A . 1.07 0.32 0.83 116
Ailanthus integrifolia 1. 06~1.07  0.31~0.32 | 0.62~0. 64 113~121
A /A e 215 | 1.08 i 0.38% 0. 83 138
41 i i
Sterculia parkinsonii | 1.07~1.10 i 0.38~0.39 | 0.82~0.85 | 132~14
S !
AN K F R o | 108 | 0l 0.97 82
Celtis luzonica | 1.06~1.09 | 0.60~0.62 | 0.95~0.98 | 8L~82
hooA vV o) 1.08 0. 40 9.74 112
L Ll
FEucalyptus deglupta 1.04~~1,07  0,40~0,40 0, 73~0.74 111~114
) o=

1 0 mm @E’(—M’Xé\’x/}’;
ySOcm LRGeS

* g
BRI £ 30

£1.6m/sec,

RBP4
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H

shrinkage of veneer

HBRR KR

Water content

(glem?)

H, f

£ 5 (A
Drying rate

(Initial stage)

(% /min)

|
(103 g/cm?
hreC)

0.40

32 |

B A+
Measured

(min)

%

(A)

(min)
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e N i
Drying time
LI CA )M

|

Converted |

(B
onverted

W A
(b8 1, 4%
Shrinkage
(Tang., green
to oven dry)

U

4.7

4.3

0, 39~0. 40 31 ~~ 32 3,5~-3,7 4, 647 4, 2~4, 4 2.1~2.2 5.0~5.1
0.53 2 1 3.9 6.0 5.6 3.0 | 5.7
0, 52~0, 54 24 ~ 25 \ 3, 8~4,0 5.9~6, 2 5,5~5,7 2,.9~3, 1 5, 6~5,7
0. 40 18 ! 3.7 4.2 3.9 3.2 6.8
0, 38~0. 40 18 ~ 19 1 3.6~3, 8 4, 1~4,3 3.9~4,0 | 3. 1~3.5 6.8~7.0
0.3 18 t 3.8 3.8 3.5 3.1 8.7
0. 37~0. 40 17 ~ 19 E 3,7~4,0 3.7~4.1 3. 4~3.6 3.0~3.6 8,6~8.7
0.38 25 i 3.9 43 | 40 2.1 8.7
0. 37~0. 38 24 ~- 26 ‘ 3,7~4,1 4. 0~4, 6 3. 7~4,3 2.4~2.9 8,7~8.8
- o | e SRR
0. 45 2% ; o 4.1 2.7 5.0
0, 44~-Q, 46 ‘ 25 ~ 26 | \ 4, 9~5,2 4, 4~4,8 2,6~2.8 | 4,9~5,0
0. 64 29 38 | 15 6.9 25 | 6.8
0, 64—, 065 | 28 ~ 30 i 3,7~3.9 7, 4~7.6 6.9~7,0 2,5~2,6 6,7~7,0
0.49 | 17 ! 3.8 5.9 5.3 3.8 7.5
0, 480, 50 16 ~ 17 ‘ 3 ~3, 8 5, 8~6.0 b, 2~5, 4 3.6~3.9 7, 3~~7.7
0. 36 15 3.4 44 4.1 3.8 1.4
0. 33~0. 37 15 ~ 16 i 3.3~3.6 4, 1~4.6 3.7~4,3 3.8~4,0 7. 4~7.5
0. 34 34 3.8 3.8 3.5 2.0 6.0
0, 33~0. 35 33 ~~ 36 3.7~4.0 3, 7~4.,1 3.3~3.7 1.9~2.0 5. 9~6, 2
0. 48 25 | 3.1 5.1 5.2 2.5 6.4
0. 47~-0. 50 26 ~ 27 | 8.6~8.7 | 5,6~5,9 5. 1~5. 4 2. 4~2.6 6. 3~6. 4
0.43 18 | 4.0 f 4.9 4.5 3.3 8.1
0. 43~~0, 44 | 18 ~ 19 ‘ 3. 8~4, 1 |4, 8~5,2 4, 3~4, 4 3.2~3. 4 8,1~8, 2

T I | ) -
0.39 1 27 ‘ 37 43 4.0 2.2 8.4
0. 38~-0. 39 : 27~ 28" 3, 6~~3,7 4, 2~d 5 3. 8~4, 1 3 8, 3~8.5

2, 221

Notes)

2

*] Drying time or MC reduction from initial to 10%.
Drying time of 1.0mm thick veneer for MC reduction from initial to 10%.
*3 Drying time of 1.0 mm thick veneer for MC reduction from 60% to 10%.

Size of specimen : 30%30 c¢m, drying condition : D. B. T.140°C, W. B. T.58°C, A.V.1.6m/sec, number of

specimen : 4.
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Table d. B i O & G
Properties of veneer (supplement)

| ; | NUS. -
W i JEL \W}f LS: Jf (42) | ABR A KE
Species = Log Specific gravity i Water content
: number in green | (gfcm3)
i

AR VI T A
Spondias dulcis 3
FT o A b = 7

1 0.83 0.80~0.84 .52 0.50~0.53

L=

Alstonia scholaris 2 0.80 0.73~0.76 50 0.48~0.50

BoF ) v A I - o

Canarium indicum 0.82 0.82~0.83 35 0.35~0.36
—_—f =2

4 >V : 4 1.00 1.00~1.02 54 0.53~0.54

Terminalia calamansanaz l
Vy F759va—34Y7

g.
6.
Tomingia solomonomnsis 5 0.68 0.66~0. 69 ‘ 0.33 0.32~0.34
” | 6 0.76 0.74~0.78 0.38 0.37~0.38
” | 7 0.79 0.69~0.71 | 0.31 0.31~0.32
gctamele;) sumatx';m 8 0.53 0.51~0.55 0.26 0.24~0.2
glaegwm/m s;hae/mus 9 0.78 0.75~0.80 |  0.34 0.31~0.37
Z:’alsbh;;lu;z ot 11 0.62 0.61~0.63 0.26 0.25~0.27
Zrypi(;éwya’fmas;y 12 0.86 0.66~0.67 0.38 0.37~0.38
gysgxyl;mtigaidzcxhaudiamcm b 1.00 0.97~1.01 0.46 0.44~0.47
AN 15 0.71 0.66~0.72 |  0.44 0.40~0. 45
Z,,;Zmipfsg‘;w?;{f 16 0.80 0.78~0.62 | 0.54 0.52~0.55
Prucalyptus Goglupia 17 0.74 0.72~0.78 0.35 0.33~0.37
” 18 0.7 0.75~0.77 0.33 0.31~0. 34
” 19 0.72 0.71~0.73 |  0.28 0.26~0.30
rSij;gljl;mﬁzS}; 7L 20 0.83 0.91~0.95 |  0.47 0,460, 49
Anthocephalus cac?amba 21 0.92 0.91~0.93 0.54 0.54~0.55
gyodzj‘eller‘;am7 22 0.78 0.77~0.81 0.48 0.45~0. 49
Iﬁomma gmmm i 23 g.82 0.80~0.83 8.32 0.30~0.34
” 24 0.96 0.93~0.97 |  0.38 0, 350,39
” 25 0.80 0.78~0.82 0.30 0.29~0.31
Dometia S}p e v 2 0.86 0.85-0.87 ‘ 0.38 0.37~-0.38
}’\ala?quiﬂmlcrytlhrﬁspemmm 27 0.85 0.62~0.67 | 0.33 0,900,955
élaich/cmg;?l(;thyrzazdca 28 0.82 0.81~0.83 ‘ 0.48 0.47~0.48
l’,’m;cym;imfbec’rwm 29 0.76 0.75~-0.78 i 0.48 0.47~0,50
' T A 30 0.98 0.95~1,00 0.47 0.44~-0. 49

Celtis kajewskii
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® ZILE I,
Specitic gravity in oven dry

Fig. 2 EE & o
Relation between drying time and
Speciﬁc gravity.

IFRFEZOTF 2 W27

The hundredth digit of each log number
is omitted.
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PlokHiz, BEREGRIITZAERAKEDS 2O, FRPRGKELLETEOMAGOENPO LI

EFPWT B EMBTE LD, ol
T4 WS B D 720 2,
E N A e LT A S &, RS

DT 4 —4

TR (206) B0.6RETHD, OIENE TRANEERDI
(1) RTHEREFNEFEERE BB O ETEIC X

Tmaiic Uz (2) Rk 284510,
BAEBKE BB DONB S
2)  WAREMT X BN

Table 3 (LB OWE W GERFI) 02l H%
AT (ro) THRULKIE (adrd) Bh A vy (222) 8202 LTH

LicbDTH D, 2UHHE (a) 7

bMBICE > TRTIHBEST NI bDEHTNTNE, TDED
LTHINED v VR (206) THoo HIEE B THA TR
IKE e Uic (1) Rick
—H 2 (20) 0.8y, TVFT YR (A5) H0.84y, FAV w7

LB, FOFFARERES
2 (14) 30.74y, Hh v
HHAEKRF E
- T HEE

DRIFTH S EBbd 5o

Uiz, Fig. 3 oo EIWE & DRFBER

PREVD, TOMOMHIEAFTHE SN  OBIEN & RIBEHP L - iR LTV 5,

3) BT LAY

SIS A JIE Urc b o EETHE OB (30X30cm) %,
L, 50 BOEAEQZZEEOE S A MAN B XA (¥ 10 g/lem?) FFHZ DT
F I AR OIRAEE R BT & DIC DT Photo. 1 OB HE TR Lz, HiRIC
HESOTHRLTASL L, o kERboE LTE BT VI

[
1

¢
~

o0
T

(%)

Qe
(o3}

Wosm ®
~

£
N

Shrinkage from green to oven dry

O N ! 1 L L )
0 03 0.4 05 06 07

R R E
Specific gravity in oven dry

Fig. 3 2R & Tl & DB
Relation between shrinkage from green
to oven dry and specific gravity.

BEREATEDOT 2#i2RT
The hundredth digit of each log number
is omitted.

SRR F I 4 v —THKES % UITICHER
5 L, Table 5 1cork Lz,

BYFUN Ao (D FEHED
o v (205), €7 bAhav A (213),
YT gy g A A (211), A T a—n—F
vy N (215) M HTSh,
0L LTARY YT R (202), ~— FevF
HREED S DI A
YA (206), VTV (216), wTA M)

RRILNDRE T

2 (219) bFon s,

2 (217), 2T V7T (218) b b, £DIl
OBV TN HILD ORI/ S0, Akl
P RTANHRBR S L7z S OO 3TN oK
ERHOPELBEENTOELITHS
ORERD S, Pk L7z 13 Bl o Bl

WL OV TERNT 2 SO0 K5I B,

a) ST b AL A (213) ERINA K
BEDODTEL, ERICET ZRREN, &
O S EICRE <, A~ o FH LED
ARETH D

b) Axa—n—Fvy F (215 RS
KBZEO SR 02 1, TEDIERE
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Table 5. il i D

Tk
- RIS
pii { veneer
. Log | , o
Species aumber e £ j 11 fiif*
| : Unloaded (cm) Loaded (cm)
‘ | ‘. .
ZodA v Ty A Spondias dulcis 202 4.0 12.4~—14.8 + B 8.3~ 9.0
Z w7 A7 Sloanea insularis 2003 8.5 &, 9.1 ‘ 6.8 6.6~ 6,9

VAT Y F o Y
Pimelodendron amboinicum

<
st
=
-
-

H v v 2 Garcinia latissima 1.0 9.4~12.1 8.0 8.2

2N e A AT Amoora cucullata 21 15.3 14, 7~1b.7 9.8 1 5~10. 2

A S A Dysoxylum arnoldianum 212 9.4 7. 9~11.2 T 6,7 7.4
|

STk TS A 213 16.6 12.9-20.3 101 9.2~11.8

Parartocaypus venenosus

A Twae—on— 9y F Neonauclea maluensis

5 v 7 v Burckella macvopoda ‘

9.6 8.1~11.0 7.8 6.9~ 7.7
R4 b v ) R Ailanthus integrifolia 217 10.5 10.0~ 7.5 7.4~
A7 o v ) Sterculia pavkinsonii 218 18.8 10,011 7.8 7.7~ 8.2
N Ko ov A Celtis luzonica 219 \ 11.2 0. 1~12,4 8.4 8.0~ 8.9
il A v v EBucalyptus deglupta 8.0 /.4~ 8.3 | 87 6.4~ 6.9

1D # HH 10 g/cm?
Note) # Load : about 10 g/cm?

20T AT (203) ATy Fr Yy (205) 2T gy 7 A4 T (2110
Sloanea sp. Pimelodendron amboinicum Awmoora sp.

25 v AT 2 (213) 5 v 5 v (216) R4 Ry o (217)
Parartocarpus venenosus Burckella sp. Ailanthus integrifolia

Photo. 1 HL L © (5% 50 /L

Warping of dried veneer (50 sheets for ecach pile).
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(S

c) 2aTa7 (203), AFN7 YT (218) FHHIAKES KNG, RS PPED.

d)  ZOMOBIETREEEMAICED DRSS, TEOBKEN, H20EPPKR
SREDEBFLEAR Y VT Z (202), ExaF Y oy (205), /Y7 4w A4 7 (211), /~—
Fenvsz (219) 85 5.

e) hlAAoh IR (206), £4 vz (212), 35V (216), +®U4 b¥ YR (217), &
AL (222) TIHEBEBRICER U CTHICHMB SR RERB OB, LA A v (222) 1I£D0T
BUGEES LB RE N SIIEET 20BN H 5,

1.3 B ES M
HPRCEY - N E®

PR o DU S N BB O Bl 2 R T A foic, 3 EMOWIAR R EE AL H M L TRBA
BAAERE U, Hs iRE 17 - 720

(1) B F ik

ABTTEEAEY ST H L, BEROBHIC ST 2 AKHKIE 8 ~11%, W 9.3% Th -1, 12
B, HEEHROME Table 6 1T/R7,

(2) & 8RR

P RBR ORI E Table 7 X0 8 1R, 3 7, BEOAWHE S5 HOMERE Fig. 4~6

Table 6. % HEHMKE G S LT 2 OHHE
Formulation and property of glucs

‘lpu A ,EJ ,/ M}xmg rdtlo (partg) it DY

|

Property of

# by Al ifd" B - F OB Ao
) ‘ B Extender and filler  Hardener mixed glue
Gl oE - R
siue Resin MER | NHLCI L
5 F-5* | Wheat | | Water (solid) | PH* | Viscosity
| flour er (poise)
- ! |
7o ) W BIEEEAE (P) | om | 10 | s \ 5 | 7 | e
Phenolic resin glue | | T 1 21°C) | (21°C)
Z 5}{‘:2(‘/( . )1 V7 Itk e R 1 o o [
SRl (M | » 5 58y |
Melamine-urea | 100 17 8 ‘ 0.5 (7°C) | (17°C)
_ co-condensation resin glue | ! ‘ |
} I ; . —
=) 7 RHEES R (U) L00% 1 - . , 5.0 30
Urca resin glue | 100%8 17 © \ 0.5 (23°C) | (23°0)

) xSRI tp(ﬁ)v—wr: “PL-251

*2 ¥ 350
*3 ¥ 310
*4 ¥ PL-251 ¥ Jf A HEA

#6 BRG]
Notes) #1 U-Loid PL-251 (Mitsui-Toatsu Chemicals, Inc.).
*2  U-Loid 350 (Mitsui-Toatsu Chemicals, Inc.).
3 U-Loid 310 (Mitsui-Toatsu Chemicals, Inc.).
*4 Filler for exclusive use with U-Loid PL-251 (Mitsui-Toatsu Chemicals, Inc.).
*5  Glass electrode pH meter.
*6 B.F. type viscosimeter.

(1) 2 ARMPTE
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Table 7.

e

TR O T

A

B O(F9

ARG viliae i

O CRFIMSFEPFC90)

120 g/(80 cm)?)
Bond strength test [(xlue spread 20 /(30 cm)2)

F73y .y 7
Mot 5 B et 4

— 163 —

Az LR =
T ! Me lamme -urea - el
Bt T IRAES Phenoh( resin co-condensation Urea resin
.. resi
Specific L es n - o )
. Log [gravity! L. - [ T T T -
Species : DM | OREER . % ) | ORBEE L O OO0 KRR
number mdgvcn Bond Wood Bond ] Wood Bond . Wood
y strength  failure| strength | failure| strength | failure
| | (kg/em®) | (%) (kg/em?) = (%) (kgfem?) | (%)
— S | - S _— —
2R VYT R 12.4 24 8.5 g 15.2 38
) ’ 202 0. 34 | 1 I,
Spondias dulcis 10. 16,0} 0~~~ 80 1 7.4~12,3 | 0~ 40| 11,2~18.8 121 -100
t | —
O - S S 203 0. 44 12.0 53 10.9 |10 14.8 | 65
Sloanea insularis - T 8.9~17.4 | 0~100 | 8.8~15.1 | O~ 60 | 10.6~18.6 [20~100
T vAmT v Fu v B |
Pi;;zeloc;;nd;'(in " 205 0.59 16.3 2 12.8 i 6 18.8 ! 32
amboinicum 13.8~-20.9 | 0~100 | 10.2~~16.6 | O~ 40 | 15.7--22,0 & 0100
ol v v 2 o 0. 66 15.0 9 11.2 | 7 19.7 ¥
pavls} . i
Garcinia latissima ‘ 11.27218.6 | O~ 60 | 8.5~13.5 0~ 60 | 13.7~24.3  0~~100
N
NYT Ly AT | o 1.2 | w1 16.1 33 19. 1 77
211 0 0.4 ‘ ‘
Amoora cucullata 1 11, 1~26.8 1 0-~100 | 10.8~~20.6 | 0~100 14.0~25.4 [40~~100
gA L VIR 2z | oss 10.8 3 10,0 13 9.0 4
soxylum 212 .3 |
Jsony arnoldianum 8.6-12.9 | 04100, 8.0~12.9 | 0~ 80 1 7.17012.5 1 0~ 40
2T TR 13.1 # 2.0 7 59 |
Parartocarpus 213 0.38 . ) i 0
DERenOSLS 10.3~17.4 | 0~100 | 6.5~11.8 | 0~ 40 | 4.0~ 9.3
AL —mn—F Ty F o 0. 64 16.9 51 14. 4 28 17.6 -]
1o U, 0
Neonauclea maluensis 11, 4~25.7 1 0~100 . 10.8~18,5 | 0-~100 ' 13, 2~22.8 l 0~-100
i I
. . I I B . N ‘
5 v 3 v s | oee 22.1 42 22.7 25 | 281 | 59
1 0, b | |
Burckella macropoda 15.4~~31.1 | 0~~100 | 16,3~-30.2 A 0~~100 | 20.9~36.2  0~100
A4 VYR o1y | 0. 3 11.8 47 12.7 48 14.2 58
Ailanthus integrifolia T 8.6~18.3 | 0~~100 | 16.5~10.8 0~~100 | 11.2~19.1 20~100
2 oy T ss | o 3 11.9 39 9.3 | 1 10.1 6
Ste;culi{l parkinsonii | T 8.8~-15.5 120~ 80 | 7.1~~12.8 ‘ 0~ 40 8,0--12.9 | 0~ 20
N TR so | oo | 148 4 0.5 | . 9.9 0
Celtis luzonica : " 1 10.8~418.5 | 0~ 60 | 5.5~17.8 0~18.5
. ‘ B R _
Vil A v |74 poe 0.8 13.0 41 13.1 i 28 16. 4 59
Eucalyptus deglupta o 10.0~15.5 | 0~+100 | 10.0~~15.7 | 0~100 | 11.8~21.4 [20~100
- l ol e
vy K9 om oY - 1 - 13.8 | 2 10.2 1 17.6 9
Shorea negrosensis ) T 10.5~16,9 0~ 20| 7,7~12.6 0O~ 20 14.0~21,2 O~ 60
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Table 8. #H: 3  J1 (BEEFANETE 30 g/(30 cm)?)
Bond strength test [Glue spread : 30 g/(30 cm)?)
‘ >§ 7
AWILTE 7 =/ — VBRI /1\\/? STl o) TRIREEE A
s TS At flabiote elamine-ure Rl
B i HARTES Phenolic resin co-condensation Urea resin
N resin
Specific
. Log | gravity v e I e e - IR b srs o RS,
Species o SRR RS s | RBEE ) B AR | RmRER
number e Bond Wood Bond Wood Bond Wood
y strength | failure | strength | failure | strength | failure
(kg/em?) | (%) | (kglem®) | (%) | (kg/em?) | (%)
2 HE VYT 2 o | o3 12.1 m 13.0 24 5.4 | 49
Spondias dulcis o T 110.2~414.5 | 0~~100 | 10.5~~15.7 | O~ 80 | 12. 6~~18.5 20~-100
i ‘
O < D S S 203 0. 24 13.3 I 33 12.8 38 14.3 43
Sloanea insularis - T 9.8~~18.8  0~100 | 10.3~15.8 | 0~~100 | 10, 2~~17.4 | 0~~100
eanF v ray | | | 415 | 98 | 148
Pimelodendron 205 0.59 ,”' 5 28 ) 14.8 3 8 _ ?g' 2 2
amboinicum 14,2~22,9 | 0~100 | 11.7~17.5 | O~ 60 | 15.7~-23.1 | 0~100
A A 06 | o6 14.5 3 14.8 12 20.5 29
Garcinia latissima T 9.5+019.7 | 0~ 60 | 11.1-418.6 | O~ 60 | 14.5~24.9 | 0~100
RYT g AT 16.2 3 19.2 87 20.6 82
Amoora cucullata | N 12.6~-22.0 | 0~100 | 15.4~23.4 20~100 | 15, 1~~25,8 [20~100
N “\ : |
AT A I 10.5 | 28 | 10.9 24 8.7 8
7 yamoldm,mm | 7.7~13.8 1 0~100 ‘ 7.7~14.0 | 0~100 | 4.6~11.4 | 0~ 80
N R 15.0 | 49 12.2 24 5.1
Parartocarpus 213 0.38 ) | . ]
venenosus 12.3~18.0 | 0~100 | 10.0~14.2 | 0~100 | 3.1~ 8.0
A Ta—n—Fy 15 o064 | 19.1 44 16.3 41 17.4 36
| 1o U, 04 1
Neonauclea maluensis ? 13.5~24.83 1 0~100 | 11.8~21,5 | 0~100 | 8.0~24.8 | 0~~100
AR U B B - S I 1 26.5 47 29.4 53
Burckella macropoda ST 16,9295 | 0100 | 20,9~433.5 | 0100 22,5~38,3 | 0~100
A T4 VYR S 12.7 ‘ M 15.2 83 | 14.5 B4
Ailanthus integrifolia ST 110.5~17.5 | 0~4100 | 11,8--20.3 | 0~~100 | 10.3~18.0 | 0100
ZF vy )T s | o 34 3.3 47 3 i3 10.0 5
21 0. 34 | oot . -
Sterculia parkinsonii { 10.3~16.8 20~~100 | 9.4~15.2 ‘] O~ 40 | 7.5~13.5 0~ 40
N F L F R 29 | o.eo 16.0 | 5 1.9 0 9.2 5
Celtis luzonica B 12,8~19.1 | 0~100 | 5.8~18.9 0~19, 4
R SR VY 2 | o 1.7 | 31 | 181 ‘ 48 1.1 58
Eucalyptus deglupta T T 9.8~18.2 | 0~~100 1 11,4~18.2 | 0~~100 | 13, 4~21.2 i 0-~100
vy K37 v wy | 053 IET E2 I 17.1 3
i .00 |
Shorea negrosensis ! 111,519,510~ 20 | 11,1~16.9 ‘ 13,8~20,2 1 0~ 20
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Glue spread : 20g/(30cm)? Glue spread :30q /(30 Glue spread: 20g/(30cm)? i giue spread: 30g /(30cm¥
L: Red lauan (Control) L Red lavan (Control) L : Red tavan (Control) i : Red lauan (Control) 4
) : 216
250 25p F
o
e | 216 216
216 :
20 A o o . L .
£ ‘ 5
,‘3 : s ° . ‘_ _‘3 ® ® @
Pt 15 ~ 15 o ®
< . . ° : e 6 < : 206
B . L : . ‘ = . e R o . r
€ B ° H I ® .
e @ . 26 ° 29
G 19 212 I B 10 s 0 Pooas U r
T 2
3 ]
5- 5
03 04 05 06 037 04 05 08 03 04 05 06 03 04 05 06
® % ot & Tow o &
Specific gravity in oven dry Specific gravity in oven dry
Fig. 4 il Fig. 5 WE L1550
- 1 EEE R fn 2 N4 7 -t
(7 2/ — o BHRIETS D (X7 3w e 2 ) 7 At
Relation between bond strength and Relation between bmld %Tx"ﬁrwth and
specific gravity (Phenolic resin). specific gravity (Melaminc-urea co-

condensation resin).

NS o

216
. - Glue spread: 209/430cm)? Glue spread :30g /(30em)?
LORAI & 212 1D 5 Ui Red lavan (Control) 26 | L:Red lauan (Control)
' 25 L
PEDFH - T B &b 5]
BOTHD, 20 . ¢ o
2 ° o
o ®
1> T xS I “‘L} IIH ﬁ’” }“,; . 4 ® ° °
e o o T 15y M ® M o
COEHHANTOVTI, IDMESBIRE f
[N
@
FRONILND, #4072 (212) BLU 7 w100 S S [ fe, Ao
212 22 13
Y UR (206) DL TAS Bk O BE 8E (7 8 .
5 " - M
kglem?) % )i - TEW 5 & DD, FHF1LH
E s - o) ke S ke L DY S L 1
DILEDFNIC IR LT S, I 037 o4 0508 0304 05 oR
A ® o &
l: (L}KI{ /f)/f LD o Specific gravity in oven dry

2) AT v ) TG BRI

C DTN BT I L 0 B2 & iy Relation hetween bond strength and
R IHED ST & U T2 one K % specific gravity (Urea resin).

(219) BEUA Y VR (206) BB SN D6 T — FrrT 2O 35T

BEENT L&D
“BEDTH Y, WIKEORMNEIZ BN TS JAS IO BRI NI 705
PEABETAMEEADN S,

7 R

TN K B

7 o - L 7
Bo Bl PVELE

(L LTI AT R (213) BLE A — FeLF 2 (219) 2%

MELTHAY w72 (212) b e s,

ST L ANT ADE, RO 90% A5 TAS B0 ks

DEOLDEINED T, e FhlF 2108 -

& % Ui,

TR BB

ITdd D, BAMIET ON S,
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IREEROWFICHES S 505 OINLEERMEERN T 28BN H %5, 2707 )7 (218) bEFEN
BIZHENY NS IEER LTS A, IE & OISR SR & £ICHEEED 9 2 BIF &3 HWE Ltk

N

EMINIRERE UT, S AIREN R OB NS DB R Zd R8T, BhREETC ek > T
BB LT AENIIRONE D, ZORBOEAIZA T 3V - 2 ) TLENEEOEA, o 285
AN U TR E CIRENTN D,

i, 3EEFAEMUTT VT v (216

) OEEEIIMEE, RENEEO KX RN S -7k -
THEDBFED 1. 2~1. § FEDENMEAR L TN A Z EEE SN 5,

2. K- FEORE"
2.1 RA=F 1 ¥R — FEk
o F fiiz
COEBTE S~ 7 4 7 v~ FERGEIEE T2 70012, BURRH o B & SRR bV N B ©
PIHIINIYE &R — FOMEIC S D398 D0 TR Ui
(1) FEBF ik
1) = F 4 JR— Foslk
R U7z alRHE 15 Mk (15 BT T, 852 WY, W49 ZMfkic, MBERED Y 2 —e v s .
VUBIFI T oIt LT, 0.2mmX 1~5 mm Xx20 mm OFEE/NTE Q.5 mm X 5~10 mm X 20

mm QPN BN TR R L,

AN O IR AT RIS B O TR A 18%, WIEE 109 1285 K5I Uice L LIS
2R ITR (202, 4y 7 & (212) RATICEE L, /Sy 7 a2y, BE/WNSGKES 15%

IR Libic, IEERNIZ ) THEE GF—3F 3 v J-492, RIEEFES 49%), SRR3R 1%, NET7
%, WL Catalyst 376 2R Al lcy LT3 % i Lo

F— LV IRERE - BN OARRELA L 21085 KO IAPICFETRAE L, R AR~ F DK
X2 15 mmX85cmx35em & Uiz, HEAR— FIEIZ0.70, BLHEZR 150°C, FEREHIL 10 23,

TEREIE 30 kg/em? (34)), 15kg/cm? (34)), S5kglem? (44)) DRF o T HET vV « Y XF L& Uiz,
IR S & & 3 & Lz,
2) Wi 5k

AR &£ O pH OMIELL, 50 g OWRE/NTZ 21 OFFKMT 24 T LTI » 720

NTDOR~ Falkhg, 20°C, 65% PR 78G4T 3 MG R slBRicit S v, g vERE, (&
CHER S, AR UPRER 1S 5 TN 24 BITOKIE S SRR LS, 1977 Fic Bl 37z JIS A 5908

XTIt otce 2055, BLEHRS EARR UMD, 0 JIS E&EERNESIE TR oy, &
2V, B AHD ORER ETIEILIRT B 2 I3 T H 0¥,
(2) #% Jt

D NI T

(1)
*1 VR BRI DR TARE I HE LTI,
%2 T JIS IR B CERS SRR U AFINZIR JIS 02D K5 1.5 5 Th 5,
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C DEBICHF Utz BRI AN O T I3 F3RFEIRE,  Table 9 IKR3 L 512 0.37 25 1.02 F T JEOHIPH
Wibhle o TOEHS, NFUNCE L2 0B IchE L3 THEOFEZ, FiEHvY 3ERBEETED -7,

LIrL7 277 4 (214) QLS ICHLEVMOBARE, MROCLEENE YV2—EV ISy vDF4 70

PINBEDIE TR o 7o £DEP AR Y VT ZIMEIMEO 20, Ml LS, HeENEE B4,
MU AR LR 3780 o Fofodd, WINBRICESE T 2 &5 W18 - 72,

WBUHNCE L, 47294 77 ¢ 27 QEBICAM D SE M LIRS O S 4 $T&E, HBs
KHHEOEZ O A= FevF 2 (219), ¥xuFyFuy (205), #1746~ (220) RSN,

2) KD pH /N oSO R

A ORI D pH 3—RICTHBIETH 505, COFERTE, £4V v 72 (212), 25w hw
T2 (213 3, pH 7 S L RPR N EolER Uik (Table 9), ch b OfTE /T lcE Tv—
ATAVREBENTOEY, 20 &E pH &1, MHicbd~Ld K, HEOBERED ONR

Fn

> 72o
~LZNOOBED S B4 4y 7 ZFEEICE VBB RRO I v 7 58 Ul CHREMTEO T v
ViR ) TRIREEE R OM(LE, WO E Ui EEbLNE, vy LIENETY, 2950
v 2 EEEMEE, Table 10 ofiifs, @RS, BUkEs@mRcRons k)i, BiEcE
BCThHoto FB2HOTIMRL=T (0.3, pH 6.2) EELLI I, 2Rv Y723 pH 6.2
TV Y Uit CNEEME & S MBESERICEN 20, —ERROo/NREESAS <, HAmEYD
OHBEHEHREMET Ui L&, —EARPO/NTEENPE {30, BMECKELERDO LB BER
STeb@EEDbN S,
3) - FHEIE JETERHE O
B 2 WA, ARICEO TS, BEHOR— FEEZILERT 580, ERiL GR— FIRE/BELE)
RIS Ui,

FARICBONTE, FEREhER— FOMBEROMICE, BHBEEITD S, ThidEfEhs
1.9 Pl BiC R & WIS EM 20 & LB e, BB TEZE L) TH -7, REROD

BERAI T, BEEEEO DRR Y I T ANEET, Liah- TR L RBETH S0, i
FERUY, RURBEHRIC KD e 7 2L Uk RIS, EHi0.68 05 1.79 O THERILOBEME & b
ICEREE MRS IR T 2 2R L7z (Table 10),

R HR S ISR R ERIRTIRE S A0S, BERRS S, EREOFICTE - R, o
vy BEDST, AFvs )T (218), I AT R, N—FeUFR (219 Thb, chbid,
MORE, BKERESEHR LT DI ICEDN S,

24 BERKIBIC B 1 B KB SRR, L0 5 b AIVT R, A= FRVT 2
W, HEAEROEDICRE - TR Ui

PlLEOMBERBRORE, o) TREBESHITC ST 1 7 vl — VEENET 284, B—fRETE, 54
Sy PR, NG NANT R, N—FRVFR, TATILDEHRETEIRETHHD,

;

i




Table 9. /¥ — 5 4 7 v F — FE B & &
Characteristics of raw materials for particleboard

A K E . | Y,
. a s gy Moty takine | Bk e w554
. G, ] ) I | Blew
Species Log & % W& Hasn| EHNS _ Ex- | Acidity | during
number| (air dry)| Dulling | Raised exn Blue stain tractives hot
i in knife | grain |70 oo L@ (pH) | bressing
e - L
2 A v ¥ 7 R Spondias dulcis ? 202 0. 37 + + 2,25 6.2 H
R 7 A4 b ¥ ) A Aianthus integrifolia 217 0. 38 +H 2.30 6.5
2 F v 4 W} T Sterculia parkinsonii 218 0.42 | + 2,43 6.1
& 4 ) w7 A Dysoxylum arnoldianum ‘\ 212 0.48 + 2.08 7.0 +
S s H v 2 Parartocarpus vemenosus t 213 0.52 +H- 1. 49 7.1
A m T 3 T Sloanea insularis | 203 0.52 2,70 6.3
R T 4w I AT Amoora cucullata 211 0. 55 0.21 5.3
~o— F v F R Celtis luzonica 219 0.59 + + 2.82 6.6
A xzo—sn—Fw F Neonauclea maluensis 215 0. 66 2,40 | 6.2
Exn 57 v Fa Vv Pimelodendron amboinicum 205 0. 67 + | + 2. 45 5.9
7T L\‘ — b Vitex cofassus 220 0.70 H : 5.52 5.8
4 v 5 v Burckella macropoda 216 0.78 E 0. 51 5.6
bal v v A Garcinia latissima 206 0.79 } 2.84 5.7
7 7 5 4 7 Aglaia litoralis 210 | 0.81 | 0. 84 5.9
7 A 7 5 i Maranthes corymbosa | 214 1.02 +- § \ 0.51 6.1
i |

) A EEEEEOICER L .

Note) =1 Species are being arranged in the order of the specific gravity.
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Table 10. /¢ — 5 4 27 v K — F & ¥

Characteristics of particleboard

HE TE*RL i e .5—;1‘1 R = F ,H: E | g ‘ Y2 e s R O WEH 8) ‘1 PWQ L'%ﬂ“j]“ &7KEE\»/§2‘
i = r’ﬁﬁﬁJ S. G. in board H:’T'{tfﬁ:/‘ | H RS il A A S N ”{f"zﬁ\g | Wood screw Thickness
Log p ” Densityl M. O. R. M. O. E. Internal bond . eE
Species lnumber] X .. 2 factor | ’ e holdmgstrengtb swelling
- ! } Air dry - - (kg/em®) X104(kg/em?) | (kgfem?) | ) (%) >,
o ‘ L | ‘ i e 3
2 2 o o 3 3 ] . |
é])mjzdia/s d;lcg A 202 | 0.69 0.66~0.71 | 1.86 | 484 460~516 | 5.3 5.1~5.4 | 8.5 7.7~10.3 80.9 66.0~91,5 18.2 15.8~20.1 T‘
+* o | ) ! i . ~ | o 4
A ?-};eggri};,m 217 0.88 0.68~0.69 | 1.79 | 470 430~530 | 5.7 5.6~5.8 | 6.1 4.6~7.2 658 40.0~80.5 ) 28.8 26.0~342
Ailay , fol | | | | ﬂ
=z v g Y i ! | P . . | ~ _ p ~ "
Storenive j)izrk?nsbizii | 218 | 0.88 0.67~0.70 | 1.62 | 451 430~476 | 5.0 4.8~5.2 3.7 3.1~4.5 B5.2 53.0~75.0 33.5 31.1~36.2 .
4 VS R | 3 | _ _ ~ | ~ o B g
Dysoxyium armoldianum 212 | 0.87 0.66~0.68 | 1.40 | 402 879~412 | 4.5 4.3~4.6 |41 2.9~58 7J2.6 65 1~79.5 381 34.5~42.5
SSU b H v SR | . . ‘ | . P S o )
j';aia}mmfp;; L ronosus | 218 | 0.68 0.65~0.70 | 1.31 | 352 271~417 5.2 4.7~6.9 |23 L.1~3.1 5.7 50.1~65.7 746 59.3~83.0
] e y S | ‘ _ :
Soanea nsuieris’ 203 | 0.89 0.67~0.70 | 1.33 | 428 402~460 | 5.3 5.0~5.5 5.8 4.1~7.3 | 718 66.5~86.4 | 20.0 17.1~27.3
Cxrat AT ! | _ »
Aears 2 7 2T 211|070 0.69~0.72 127 | 481 459~506 |5.3 5.1~5.6| 6.2 5.3~7.1 1.2 80.1~93.8 | 5.4 4.9~ 6.2
AT e A 2 | 8~ 71 | 9 | 56odls 1 2 3 5 71 1 G4l 7
Coltis lusonion 219 1070 0.68~0.71 | 119 | 347 256~415 5.4 5.0~5.9 2.0 1.3~2.3 B0.7 54.5~71.8 | 45.1 41.6~43.7
vl e— —_ K7 K | i ? =4
Rt k. 215 | 8.71 0.68~0.72| 1.08 | 378 330~433 | 5.0 4.9~5.2 45 8.6~5.0 70.8 51.6~843 175 15.2~18.5
CAn Y Fo oy _ | | . , . _
Pimelodendron amboinicum | 205 | 070 0.67~0.72| 1.0+ | 432 363~466 | 5.1 4.6~5.6|3.3 G.1~8.7 L6 54.6~852 | 20.7 17.1~22.2
Xf/}im;caf;esu; b 220 | 0.89 0.65~0.73 | 0.99 | 385 331~455 | 5.2 4.7~5.5| 3.7 3.0~4.8 | 58.§ 43.5~72.5 51 3.9~ 6.3
5 v 5 i ﬂ o o :
Pureholla mfmopa/da 216 | 0.72 0.68~0.74| 0.92 | 424 359~478 | 4.8 4.2~5.2 6.8 41~9.0 79.8 632~1127 10.6 9.9~11.3
7 ~ ‘_‘/‘: | |
Bovcinis latissime 206 | 0.70 0.69~0.72 | 0.89 | 328 276~377 | .1 3.9~4. 4| 3.6 2.4~4.3 | 51.§ 43.0~75.3 | 5.0 4.7~ 5.4
/);om?a H?Omf;s / 210 | 8.71 0.69~0.71  0.88 | $77 344~413 | 4.5 4.8~4.6 | 4.8 42~57 | 18.8 65.2~77.7 | A8 4.0~ 5.3
T2 7 5 A ool | ) ; .
XM,;M,%ZS wiymbma 214 | 0.89 0.67~0.73| 0.68 | 218 166~-268 | 3.9 3.0~8.5|1.5 1.0~1.6138.2 29.5~53.4 162 19.0~18.3

) =l

#2

Notes) *1
%2 ‘These species caused the blow or puncture during hot pressing, then the moisture content of the surface particles was lowered to 15%.
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2.2 EAYPELEE
&R L

AP ICBWT, B=a—7 Y 7 VEM OBED + 4 v FEYLIC T 2 BB ERE Licds, AWET
i, W=a~7 Y 7 VEM ILBEIC NG BIMERRE, w4 v kBT ey 7 0B ER®REICEK
DAY ME{LOHEDRE R/,

(1) #ABFk

RBTERAHREE AL TH S, AV P EARERALTE-% 70y 7 ORESIE 20 mm
X20 mm X 25 mm TRAEAE, &2 V180, KB (100~24 4 v ¥ =) 101 LK 75 TH 720
SEERE, ESSFIENE (B 9.80 mm, Wi 0.7543cm?) QA F— VEBETHEREL, HAREZN
E L, BABELMER 0.7548 cm? T LCHAERR S 2k i,

(2) HBR

weE A Table 11 IR Uico

2 v MEEEOREOHEIE, B0, BEEOAH LD oNE Y vy OIS EMARS 638
kg/cm?, (EEE[EZE 49 kglem? LHFLEEDH B 715 <Y OME 469 kg/em?, (EEE[FZE 50 kg/em? £ & &
ICHEEEB I T,

ZORR, ARAEBEB > ITEET T, BESEBCTRBREE > bDEEL NS,
Birnb Lz Laolid, ARy YT (202), 2nT37T (203), ExuFy Fov (205), AFNVI
)7 (218) BXUA— FvF 2 (219) TH - Tro

Table 11. &4 ¥} - K7 oy 7 OEE L MATERTH S
Density and partial compressive strength of cement-woodpowder block
| ] |

Mo R AE S

| [ ‘ y
. : e e Partial compressive
fait =& jbj(%’?i " E I strength (kg/cmz)

| N A |

Species 'number Density: ﬁ%/f\[?ﬁgwg‘?i%:{ﬁ %%:ii Er%d

i (g/cms?) ‘ (M?gfi/%:x.) deviati?g“
2 # ¥ Y 7 A Spondias dulcis | 202 | 17 | o4m sse~ass | 27
% @ 7 % 7T Sloanea insularis | 203 | 1.78 | 395 334~455 | 38
Yo 5 Y Fo Y Pimelodendron amboinicum [ 205 1.78 ‘ 333 236~415 50
¥ 7 5 4 7 Aglaia litoralis | 210 | 1.77 | 454 3862~520 44
NV T 4w d A4 T Amoora cucullata 211 1.75 513 473~541 23
2 4 ) w2 A Dysoxylum arnoldianum 212 1.73 500 440~-566 36
Axo—— o ¥ Neonauclea maluensis 215 1.79 486 412~-544 52
= v 5 YV Burckella macropoda 216 | 1.78 480 431~-552 39
kT4 F vy R Ailanthus integrifolia 217 1.75 464 422-~540 32
2 g v 7 N T Sterculia parkinsonis 218 | 1.75 336 281~367 26
N — F & F R Celtis luzonica 219 1.77 | 217 196~236 15
+ A M b Cement | t 2.10 ‘ 802 782~984 | 72

(1 AR
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3. % Pk

3.1 # # k& R

HHED T RERIVEE > ¢
B, MHEIE, v—x VIBEHIE L, BREEEAGRTRD I,

(1) By ik

D REREHE 3. 210 TSNy 57 bV TR T2 2 &1 M0,
2) WGEICIETT B R FIV, HHER 1S 100 S THNE Lize T odlilitis X Ov— » VIEE 100 (5T
''''' EHEEHE L, = OMIHAREE T 10 & THE Lz, AIE Le AR 12 SEHEE T 150 &,
LIRS KO~ 4 VIR B0 R TH » oo

ERE D HEHEER 215 A 7o b I kiR

=
g
i)

JREEE S iz K - TR Lo

EIR—SEH v — 2 V18

EBEEL (SP4) — 5

(2) # 0

BE LR oI Table 12 DEB0DTH %,

Table 13 BEMEICONTOHMEDEHIAEZOARERLTO S

BHERERA 2o —~n—TFT o ¥ (215) BELEL, ROTRFv2 )T (218), £4V v % (212)
THYD, WIENSHEEMONEZ LEh-T05E, —H77 7 47 (210) B5PENHTZOMITFEY

E{J.);’u“’iéo

HEIRLE 21.3~48.9p DFEFHIC H 1, YAuF v Fov (205), ARyIT R (202) 1T 400 D
L OEER Lz,

Table 12. #t 3 # # M 0o B BB H
Morphological properties of wood fibers

| | o w1 -

Species nuﬁ%e* ! ?f‘(]n?ll)jg | diameter |thickness
| ‘ (w) (r)
2R v ¥ 7 A Spondias dulcis 202 1 1.31 0.75~1.90 | 40.8 29~-51 5.3
A 9 7 F T Sloanea insularis | 203 |1.36 0.81~2.00 | 39.3 26~53 5.5
sAmT ?’i;{m&[odendmn amboinicum 205 \ 1.3 0.84~2.15 | 48.9 35~62 6.0
77 5 4 7 Aglaia litoralis I 210 1 1.18 0.88~1.96 | 22.4 16~29 5.1
T g A A4 T Amoora cucullata 211 1.32 0.78~1.80 | 31.7 22~41 5.5
2 A S w2 A Dysoxyium arnoldianum 212 | 1,45 0.90~1,99 | 28.8 22~42 5,4
A xa—sn—FU vy K Neonauclea maluensis 215 | 1.83 1.09~2.35 | 31.6 22~45 6.6
5 v 5 Y Burckella macropoda 216 |1.38 0.89~1.82 | 26.1 18~32 6.5
T 7 A b v Y R Adanthus integrifolia ‘ 217 1.28 0.73~1.76 | 27.9 21~33 6.0
2 T o 7 U 7 Sterculia pavkinsonii | 218 1.43 0.89~2.02 | 83.1 2246 4,9
N — F v F 2 Celtis luzonica 219 1.81 0.76~1.90 | 21.3 11~31 4.6

(1) BREE/LEE
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Table 13. # # B o B ¥ 4 #
Frequency distribution of fiber length

Ty g } 202 208| 205 210| 211 | 212 215| 216 217 | 218 219 KT
Class hmlt(mm) J | | ‘
0. 65~0. 74 o ol o) o] of o oo 1 ol o 1
0. 75~0. 84 2 ! 0 1Ll o o 0 1 0 2 8
0. 85~0. 94 5| 6| 2 s s 1 o 4 2| 3| 5| 38
0.95~1. 04 6 | 11| 7 | 22 4 5 0 2 7 4 8 76
1.05~1.14 20 | 10| 12|33 | 13| 8 2| 91 16 | 13| 14 | 150
1. 15~1. 24 24 |12 | 23 | 41 | 29 | 14 6 | 22 | 32 9o | 26 | 238
1.25~1. 34 29 | 20 | 22 | 31 | 29 1 23 | 18 | 27 | 40 | 16 | 29 | 288
1.35~1. 44 22 | 28 | 23 | 15 | 20 | 27 | 18 | 20 | 23 | 25 | 31 | 265
1. 45~1, 54 21 | 30 | 21 U] 24 a7 | 23 | 24 | 19 | 12 | 21 | 213
1.55~1. 64 16 | 6 | 22 0 9 23| 19| 25 6 | 21 | 7 | 154
1. 65~1. 74 40 7 10 0| 615 | 2| 5 2 | 2 4 96
1,751, 84 0 A T 1|10 | 22 3 1] 10 2 60
i
1.85~1.94 1 Lo 0 0 6 | 14 0 0 9 1 33
1. 95~2. 04 0 2 1 Lo 9 0 0 71 0| =2
2.05~-2, 14 0 0 1 o ol o 2 0 0 ol o | 3
2.15~2. 24 0 0 1 0 o o 3| o 0 o o 4
2. 25~2. 34 0 0 0 0 0 o 1 o 0 0 0 1
2. 35~-2. 44 0 0 0 0 0 0 ; 1 0 0 0 0 1

SBTETSEEE : 137 mm

The average of the whole : 1.37 mm

REEEIR NGNS 5~6p (HEICH D, BN E L TRENAICEL TN S,
iR OWHEIEICE T 2816 TH, ~— Ferdz (219) BELRTHD, HEBEDEDS €A T Y
FavBSREsEENEDEE TS,
3.2 /X 7 L
AEHTE S 77 MBI B, v AL EB SN v TP OB DWW CREE T - 7o
(1) R WoFE®
D e
oD Fig. 2 OME (L 10~14m) »OBONERALE, BLd SHELEETO LS
EEDTFaF VEF 9 —TF» L, GRICLIESDEREE Uise BRIZ 41 F2T v L 248
DA~ 7 v—T%Ay, HHBERMSETHBINAER -4 —TINA LT, BREHT, ZERE
170°C, [RZIEERGE 1.5 efH], FRERRHRRR 1.5 R & Uico BT OEWT v 7 V IZRMICH L 16%,
BRAGEEIIRE 7ov Ve U 269, M3 50 1 20N d—Fic Uit B EA S ORTETIIME T 500 g
WY L2EOF v PR HAAI, 28V I T2 (202) BLOA2FVs YT (218) DiEbnicid, &
HED ) 400 g LB kD72,
R T RO v 72 KE L, R T TBEL, 8y bDT T v b« 27 Y~V TRHEL
720 IR DFEBICIZER VT 24 Ui,




"= T M OINTLHIEE B 9D CRFIE T

K9] — 1783 —

2) Ty oAl

2O

L& LTV B, 7O v s— %

Too X BITH v —l
IR U,
R & B ORIl
FRCIMERED 7 — 2 D750 8 B ic o0 T3, C-E-D-E-D @ 5 BERIRE 5B T 78 - 7.
TIHLHE LB o —xflin S50 Uk TREE D 120% OEH
Fl7co SH2B &84BT, 7

6%, 70°CC 1WFHMIE Lz, 83 B &0 6 B2 T,

fiifteg

L, RIAD

RIZ B O TR

i P L

Gl 60.0 g MM T A 8) Iex LEN21 2.59%, 1.5% DK

BT 2OV R 4 %,

it b D, 2L L 1L0%

Lo = ooy 5
GAPIARE 6 %, T0°C DR

EE OV Do 5~ AT %
R Lice ERASVFOBREDIC DT, z 18 B
Hin# L Txonke BEe b PC &SI L
4 RS Lo
MIfRi: PRL S vy, TAPPL #2880 T 248 10 kb, 7 ) — 2 R4 22020 cm® CSF 1278 4 5 CFF

oo W Uiz v 7, TAPPLE

ICHE - T Lo

Table 14. W IREB I ORESZ 37 070

Pulp yield properties of unbleached sulphate pulps

m i R ’Tlx' YMd/)rﬁjgﬁmmmiwli
o R T . Brightness
Species 111131% ﬁreené al wo l/ o nKapﬁJa ROE un% N
| ber ° [Screemngs “otal number | number |pleached)
g’poidm/s d;k;s A 202| 48.8 0.09 | 489 273 | 4.4 19.3
?loa;ea zZzsul@résjy 203 ‘ 45.6 trace | 45.6 | 39.7 6.4 | 5.1
iigﬂjégédjc'nc’/;wo};z Ez]mjz’;omzczlm w051 4.8 0.07 7 S B e
:ii’,g[fl}{(l lii?o;»a?;'s 7 210 1 42,1 0.45 | 42,6 24.2 3.9 | 16.3
:Lir;ogrg c}za{zt;(lagafﬂ/ 2ib g 44.8 0.09 1 44.4 29.0 | 46 to. L
254 S5 . p 2, . . ' P | . H
[),sé,byi!v/l ” /a?i;”, djm‘mm 212|435 0.20 | 437 | 29.9 4.8 | 20.8
11/93};;1; )”;lz”?(lé:ffw;’bz.: - 18 | A 0.02 4 9.8 } o7 ‘ 0.2
1;)17/!1’6188/21(1 irnj(;f"/i'ff’;da 216 ‘ 7 0 8 2.6 5.0 | 40 ) 143
R g | : )
;hla?/lf//(w; uz/ief;z;é/m ax l e 0- 04 | e ’ ! 4“4 1 204
/;‘w?;uh; jj:z:vkyzjneo};zzz | e } e e A e 4. “ a4
C\m;s Ifuz&vé&f 2 | 29 ‘ 50,9 0.15 \ 5.1 | 185 1 3.0 29,8
- ‘ ‘ ‘ t

v ﬂ:*F ET’}‘TJW‘J ) (NagO & LT, XM\M) 16%, T]th‘* CXJ&?HJ’JWJ ‘)) 269, Wil 5
RAA Y a—ov 2 ki . R ] 431t
Note) Pulping Conchtxons Active alkali (as NagO, on wood basis) 169, Sulphidity (based on active
alkali) 259, Liquor to wood ratio 5:1
Cooking schedule : Cooking temperature 170°C, Time to the temperature 1.5 hr, Time at the
temperature 1.5 hr
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5) #LJE B

MR JIS 1K - T, BIRV IS, BEWRS, BlI2sHhss
2 RMR, WHERS, HIEmSERM L,

(2) ABRHR

2V TREBICE NIV T OMREL Table 14 ©LBDTH S,

2V TR 41, 1~51. 1% ORI S - 7co RO LBHIEOKERL 4 2o ——Fv 5 F (215),
TII74T (210), VIV (216) ThHY, PLROHENHOHODE ~— FerFR (219), ZARVY
TA (202, EAaFvFay (205) HETH -7,

HEIVINSEOETEY, BFSHENER Uz 1 20— 1= F Yy FRIEDENENCH » ¢
MBS LB IFE U IMOWEIDZR Uice REHBBEIC DN TSV T ¢ v 7 44 P (211), 5
Y5V, ART AT (203) BEWEER L

v
v
~

FUMFESZMEL, €N oDF~—

d
e

EE v OMEEE Table 15 O EBHTH 5,

HEEL 67.9~-80.5 DMIHICH - 7o, EAVEIIFEEM & U CIZEBEOKE LN Z 508, FHEILIEET
KR TH TN D, BTHE ATV Fa v ZEHBEBMERS TL2S AED E K& hi0FH T
B

REHBXCER OV 7 ONES JOIIRBROR%E Table 16 1RT,

Table 15, & B »* v 7 O H &
Properties of bleached sulphate pulps

| i
| O T I )
B 55 | FoAES Yield (%) Brighness PC fi*
. Log ‘@Elﬁfﬂ;@l SEAR B % om oy | | pC
Species number |O% | 1k e T E number
bleached|o. d. wood bleached| Bleached )
s N ipulp basis| basis s R B
A a7 % 7 . < .
Sloanea insularis 203 92.5 42,2 15,1 ; 80, 5 2.5
P xOF Y Fa v | | ;
Pimelodendron amboinicum 205 96.8 46.4 | 219 [ 67.9 4.3
T 7 7 4 7 P t P
Aglgia litoralis 210 92.7 39.5 | 16.3 [ 76,2 " 4,9
IRV T 4w I AT . PR - i
Amoora eucullata 211 93.0 41,3 [ 13.1 | 74,9 | 4,0
T4y 7 R p . : ‘ 3
Dysoxylum arnoldianum 212 93.2 40,7 ; 20.8 r} 74,2 | 3.7
fIo—n—Fgy | 215 90.0 3720 | 20,2 | 77.3 | 40
Neonauclea maluensis | |
5 v 5 v : . | b
Burckella macropoda 216 91.5 39.0 \ 4.3 | 78,9 2.3
AT v 7y T = ‘
Sterculia parkinsonii 218 94.7 4.2 | 22.4 I} 79.3 2.4
S - — — ) I

HFE : C-E-D-E-D
=YV TEAE 1 105°C, 18I
*PC fili = U o K/S—InEaio K/S) x100.
zZi K/S=0—Ra)2/2 Ra
K:v— 1+ QBIURE, S: v — F OSREE, Ra: BELr

Notes) Sequence of bleaching : C-E-D-E-D
Ageing condition : 105°C, 18 hr
+«PC number= (K/S after heating—K/S before heating) X100
where K/S=(1—Ra)2/2 Ra and K : the absorption coefficient of the sheet, S : the scattering
coefficient of the sheet, Ra : brightness

)
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I X DINROBE B2 DRSO
ii& jﬁp E‘JE’%T Lizo ll&ﬂt&%ﬁ@/ﬂ:

BEATNI YT (218), VT 4w

A Th ATy Fa v,

ZRL, M4 ma—n—FYy FRIBEDED - 2,
EARROBEDCEMIC DV TRBEILLIVE ST,
VT 4w I A4 TVTRIFFRSBETFTLTN S, £, 20T AT, AFNJ

FU, D»OWIFHRIBET LTS,

PIEofER, RBIc U 11 EEOHM R T, 8EE7 57 b FEAE LT &I

REBINIZP T

TIrI4T, B4 w7z (212)
THHTIICIIEEM & UCTEEHO D TH 578,
T AA TNy, FA v T R, n— FeF R EDRLERAEOERE

BRI &

TI 74 TIREABRLSIHERINOPEE D, o9
70 7RI BMmE L

BEBHD

W RBRY - ZEBELE B

MANAIE 7 0y 7 DI & 0 BRGE

BoNFeAREORE &2 OF A#EMLETHE Uik,

(1) 3 B &
D # R Ik
MWEARAK T n v s pER, BET oy 7, AV, B, BRI, Wkex v b, 8 LEREEH
Table 17. Kk b
Properties
g | AHAHEE
=3 o3 PRV =
o e T s A M OE
Species m}rlg%er s(;)fec\;gr(feil . Volumetric
(oven dry) gravity
Z R v V7T A Spondias dulcis 207 0, 34 0.24
R 7 A4 b v ) R Allanthus integrifolia 217 0. 35 0,25
A F v g V7 Sterculia pavkinsonii 218 0.38 0.18 |
24 S w4 A Dysoxylum arnoldianum 212 0. 44 0.23
A w7 x T Sloanea insularis 203 | 0. 48 0.25
T 4y P AA TN Amoora cucullala 211 0.51 0.37
o= N v F 2 Celtis luzonica 219 0. 58 0. 44
Ao —n—FY .y F  Neonauclea maluensis 215 0. 62 0. 46
Yiw F v Fa v Pimelodendron amboinicum 205 0.63 0,38
7 v V4 v Burckella macropoda 216 0.73 0.63
¥ U 3 4 T Aglaia litoralis | 210 0.75 0. 44
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S 20,6 11.8 7.8 5,04 3,62 17,91 73,43
S 27.8 [ 12,4 8.5 5,80 97 21,91 67,32
S 21. 3 12.6 7.8 5, 68 3.29 21. 44 69. 59
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H 27,0 10,9 8.2 4,93 3. 44 16,5 75,12
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i
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o 27.7 2.6 j 7.0 | 5. 99 2.3 19. 38 72.09
i | B _ S

Note) *l Spemes are bemg arranged in the order of the specific gravity.



— 178 — MEERBIETIRERE #2995

-~ 700
£ (650%)
 600F S
g R H PR 5 i SN
+500F At the upper part of specimens ‘_/’(ASOE)_ 4
%2 4o/ nthecentralpartofthe kin et /_// A\
Farommmm e .
©300r S e P (360%) "y,
o 200 { At the lower part of specimens o N
= [/ in the central part of the kiln.—~ @ %0 Ly
P00 Jemrmem e Outlet of the smoke stack
I 1 ) 1 1

1620 30 40 50 60 70 80 80 100 10
SE| Time (hr)

Fig. 7 MEARAET 0 v 7 BORMRE
Temperature obtained during the carbonization in
the rectangular block kiln.

Fig. 7 BRMSERRBicsd 28R/ M O LIBETEE XOEEDORMBEORRETSHD, OB
o, RIDEBCETLTOBCE2HELD b B 88T, SRR EHREO
BM R8T 650°C, D TFIRT 450°C, JHZEI1C 360°C TH - oo

2) KRORE

Table 17 ICAM R OEHLE (0.34) OHO»LERIE (0.75) O bONFIKANT, HBS5NIRE
RO B A L LT,

AMEBOLENAE (B Lo TR ORRHE SHENKE 1257,

FTho, BEMICEAMORA BN 1 BEBZ 2 L0ONB 5, CORBRICEO THARRRBOFICKS
BNRIULEOEOLIEYE LN, I T VYTV (216), ExuFy Fuy (205) DRSMBEH
-7

Table 17 IR LIz k& H g, WEARIIAMRBORER 0.6 LEDdDT, iAo —n—TF1Y
v ¥ (215), T/ 547 (210) DAREOTEEMRED - 7o

BEEAR (HEFRLEHD) REOHWEETEMMOBERD LA T, REM, TEMHEATES &
BioNb, TOMOWEAR (8) BEIARDOFEHO-ELTERTE 2 LELN D,

5 B X M

1) RREBFEFRIE ) 7= —F=THOMTHRHE #2#, AEAFEE, 292, 97~
160, (1977)

2) AWM, WREE(LEERES : A OME B JOMT A0, TR, 277, 87~130, (1975)

3) ERFIAMETIE Gk 1 77 = 2~ F=THOMTAEE 5543, WRUER 294, (1977)

1) RFIFAMBEUERE R : 77 = a—F =T HOMIHE 05, WEPHER 295, (1977



59D CGRFAREIEE) =179 —

Properties of Some Papug New Guinea Woods Relating
with Manufacturing Processes IX
Plywood, particleboard, cementboard, pulp and charcoal

from some West New Britain woods
Working Group on Utilization of Tropical Woods®

Summary

Several processing tests concerning the manufacturing of panel products, pulp and charcoal
were carried out on sample logs collected at a lowland rain forest in West New Britain in
1976. The sample bolts of each species were taken respectively from the same log as listed

in the report VI.

1. Manufacturing of veneer and plywood

1.1 Veneer cutting

The qualities of rotary cut veneer of thirteen species from West New Britain were ex-
amined. For the veneer qualities, lathe check depth, roughness of veneer surface and degree
of fuzzy surfaces were measured. In addition to the veneer cutting, hardness and Youne’s
modulus, bending strength in static bending were measured as the related properties to veneer
gqualities.

Procedure

1) Veneer culting test

After the logs were rounded up to the diameter of about 50~60 cm and cross cut to the
length of about 25 cm, the bolts were installed with the small experimental veneer lathe (max-
imum knife length of 45 cm). The nominal veneer thickness was 1.02 mm, and the nose-bar
opening was 10% of horizontal opening. The depth of lathe checks was measured at the end
surface of veneer after magnification of twenty times, and the roughness of cut surface was
measured at the loose and the tight side of veneer with the stylus method type instrument
of measurement of surface roughness. The lathe check depth was shown by the ratio of lathe
check depth to veneer thickness, and the roughness of veneer surface was shown by the
roughness of center line average.

2) Hardness and bending test

The dimension of specimen of bending test was 130 mm (length) X15 mm (width) X7 mm
(thickness). The span direction was perpendicular to the longitudinal direction of wood and
the load applied on tangential or radial surface of specimen. Iight to ten specimens were
prepared for each test.

The dimension of specimen of hardness test was 4cmX4cm X4 cm, and Brinell hardness
was measured on tangential and radial surface. Four to five specimens were prepared for
each species.

Received October 22, 1977
(1) Wood Technology Division, Wood Utilization Division and Forest Products Chemmistry Division
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Results

The results of veneer cutting test are shown®in Table 1 and the results of specific gravity,
hardness, bending Youne’s modulus and bending strength for species tested are shown in
Table 2. The characteristics of thirteen species for the veneer production were summarized
as below,

Spondias (202), Ailanthus (217) : Although the lathe check depth and the roughness of
veneer surface showed low values, the veneer produced tended to have a very remarkable
fuzzy surface. The fuzzy surface occurred remarkably at cutting of inner part of logs.

Pimelodendron (205), Parartocarpus (213) : The values of lathe check depth and roughness
of veneer surface were low, but the fuzzy grain was recognized on veneer surface. The de-

gree of fuzzy grain on veneer of the above two species was lower than that of Spondias or
Aidlanthus.

Sloanea (203), Neonauclea (215), Burckella (216), Celtis (219) : The ratic of lathe check
depth to veneer thickness was more than 50 per cent. In the case of cutting of Neonauclea,
Burckella and Celtis, the handling of veneer was difficult because of small curvature of veneer
curl,

Garcinia (206), Amoora (211), Dysoxylum (212), Sterculia (218), Eucalypius (222) : The lathe
check depth showed a little high values. The veneer of Garcinia, Amoora and Dysoxylum
tended to curl, but the surface of veneer was smooth.

1.2 Veneer drying

The suitability of veneer drying of the sample woods was investigated. The major pur-
pose of this experiment was to compare the veneer drying time of each species. In addition,
warping of veneer was measured.

Procedure

Logs were rounded up to the diameter of about 50~60 cm in advance with a commercial
veneer lathe and cross-cut to the length of about 35 cm. Then, the bolts were peeled with
a small experimental veneer lathe. Veneer thickness was about 1 mm. The test specimens
were obtained from the portion about 3~4 cm inside from the new log surface after the pre-
vious rounding. The size of specimens was 30x30 cm.

The veneer dryer used in this study was an experimental drying chamber with electric
heater and automatic temperature control equipment. The drying condition was as follows :

dry-bulb temperature------ 140°C, wet-bulb temperature:---- 58°C, air velocity----- 1.6 m/sec.

Each veneer was put on the iron-framed holder which was suspended by a thin wire con-
nected to a precise load cell through the ceiling of the drying chamber. Thus, weight loss
of the veneer was recorded electrically.

Shrinkage of the veneer in width (tangential direction) was measured in the middle and
in the other two portions 5 cm apart from the veneer edges. Thickness was measured at the
four corners of the veneer.

For comparison of warping, extra veneers dried by a commercial type veneer dryer of
horizontal air circulation with the temperatures of 130~140°C were offered. Veneers were
dried while they were fed and carried between the two wire net conveyors.

The warping of the dried veneers was evaluated with our grading standard.

Results

(1) Drying time

Both drying rate and drying time of veneer were calculated from the drying curves. The
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experimental results are shown in Table 3 including specific gravity and initial moisture

content. In addition, specific gravity and green water content are shown in Table 4 as the
supplement of the previous report.

The drying time was obtained as the time required to dry the veneer from green to 10%
moisture content regardless of its thickness. Then, the drying time was converted to the one
(A) of 1.0 mm thick veneer. The drying time from 60% to 10% moisture content was also
converted to the one (B) of 1.0 mm thick veneer, Drying time (A) did not relate to the single
factor such as specific gravity or initial moisture content in per cent, but it closely related
to the water content per unit volume. So, it seemed that the water conent was the impor-
tant factor for estimation of veneer drying time. Obtained regressive equation is shown
below including all results of previous report.

fegy=0.17+41056 W, (B=0.945)
teay @ drying time (A)
W, : water content per unit volume (g/cms®)

Also, drying time (A) could be explained well by the multiple regressive equation related
to the two factors of moisture content and specific gravity in oven-dry. The following equa-
tion was obtained including the species in previous report.

toay = —2.49+0.0348 U, +7.17r, (R=0.929)
{J, : initial moisture content in per cent
7o 1 specific gravity in oven-dry

(2) Shrinkage

Results of shrinkage of veneer from green to oven-dry in width (tangential direction) are
shown in Table 3 and relation between shrinkage and specific gravity in oven-dry are shown
in Fig. 8. The ratio ar, of Eucalyptus (222) was very high. But the other species in this
experiment was almost at the same level as the previous results.

(3) Warping

Every veneer was dried below 5% moisture content, and the height of the pile of 50 sheets
of veneer with a dead load (approx. 10 gfcm?) on the top of the pile and without dead load
were measured. Obtained result was shown in Table 5,

Judging by our grading standard, warping of Pimelodendron (205), Parartocarpus (213),
Amoora (211) and Neonauclea (215) were severe, and Spondias (202) and Celtis (219) were
somewhat severe. Photo. 1 shows the pile of 50 sheets of dried veneer.

The characteristics of each species for veneer drying may be summarized as follows :

a) Parartocarpus (213) : Initial moisture content was very high and it required a very

long time to be dried. The warping of veneer was very severe.

This species will be un-

suitable for plywood manufacturing.

b)  Neonauciea (215) : Although intial moisture content was low, it required a very long
time to be dried. And the warping of veneer was very severe.

c) Sloanea (208) and Sterculia (218) : Initial moisture content was somewhat high and it
required a fairly long time to be dried.

d) Spondias (202), Pimelodendron (205), Amoora (211) and Celtis (219) : These species did
not require a long time but the warping of veneer was somewhat severe.

e) As for the other species, any particular unsuitability for veneer drying was not re-

cognized. But specific attention should be paid to the large shrinkage of Eucalyptus (222).
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1.3 Veneer gluing

The glue bond qualities of the plywoods made of rotary veneers were measured.

Procedure

The dimension of veneers used was 1.0 mm in thickness and about 30 cm square in area.

The adhesives used were phenolic resin, melamine urea co-condensation resin and urea
resin., The mixing and pressing conditions were ordinary ones. Glue spread was around 30 g/
(30cm)? and 20 g/(80cm)? for double glue line. The glues were coated on the core veneers
by a rubber-roll spreader with doctor roll and three-ply panels were made as the test ply-
woods. The moisture contents of veneers used were from 8% to 11%.

The bond strength was measured in accordance with bonding strength test methods in the
Japanese Agricultural Standard of plywood. The test specimens, 80 mm long and 25 mm wide,
were cut from the glued panels and kerfed at intervals of 13mm to provide a test area in
the center of the specimen.

Thirty-six specimens were prepared from the three test plywoods of each species. In this
case, one half of total specimen were “Close type” and the other half were “Open type” for
the direction of lathe check in core veneer.

The cyclic boil test was adopted to the plywoods glued with the phenolic resin and mel-
amine-urea co-condensation resin. The test specimens were boiled in water for 4 hours and
then dried at a temperature of 6043°C for 20 hours. Furthermore, they were boiled again in
water for 4 hours and then cooled in water until its temperature went down to room tem-
perature, After that, the bond strength of the wet test specimens were measured while they
were wet under the tension loading with a shear testing machine.

The hot and cold scak test was adopted to the plywoods glued with the urea resin., The
test specimens were submerged in hot water at a temperature of 60+£3°C for 3 hours and
then cooled in water until its temperature went down to room temperature., After that, the
bonding strength of the test specimens were measured by the same method as that on the
phenolic resin plywoods.

Results

The results of bond strength test are shown in Table 7 [glue spread : 20 g/(30 cm?) and
Table 8 (glue spread : 30 g/(30cm)?). The relations between bond strength and specific grav-
ity are shown in Figs 4~6 on each glue and glue spread respectively.

The species which showed unsatisfactory glue bond quality are as follows : Dysoxylum (212)
and Garcinia (206) in the case of gluing with phenolic resin, Celtis (219) and Garcinia (206)
in the case of gluing with melamine-urea co-condensation resin, and Parartocarpus (213), Celtis
(219) and Dysoxylum (212) in the case of gluing with urea resin.

In the plywoods of Dysoxylum and Garcinia woods glued with phenolic resin and that of
Celiis and Garcinia woods glued with melamin-urea resin, although the bond strength values
were higher than the minimum level value provided in The Japanese Agricultural Standard
of Plywood, they were relativly lower as compared with those of the other species having
the specific gravity in their same level.

In the case of gluing with urea resin, the bond strength of the plywoods made of the

three species above mentioned showed low values as a whole.
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2. Manufacturing of boards

2.1 Particleboard

In this paper the suitability of the wood species from West New Britain as raw material
for particleboard will be discussed. As the raw materials have quite a wide range of specific
gravities—from 0.37~1.02 and several species seem to have some kinds of extractives, the in-
fluence of the specific gravities and extractives on particle generation and on the properties
in the resultant boards is under investigation.

Procedure

1) Manufacture of particleboard

IFifteen species were cut by a disc-type flaking machine and then further reduced by
hammermilling. The sizes of the resultant particles were 0.2 by 1~5 by 20mm for surface
layer particles, and 0.5 by 5~10 by 20mm for core particles in a three-layer board.

The moisture content of the surface particles after blending was 18%, and that of the
core particles was 10%. In the case of some species which caused a blow or puncture during
hot pressing, however, the moisture content of the surface particles was lowered to 16%. The
adhesive (urea resin, Holamine J-452, 49% solids) content was 11% for surface particles and
7% for core particles on the oven-dry basis. The hardener, Catalyst-376, was used at a rate
of 3% of the liquid resin.

The weighing ratio of surface to core particles was 1:2 in the dry state. The size of
the pressed board was 15 by 350 by 350 mm. The target specific gravity of the board was 0.70.
The temperature of the hot-press platen was 150°C, and the pressing time was 10 minutes.
The pressure was applied on a step-down system of 30kg/cm? for 3 minutes, then 15kg/cm?
for 3 minutes and finally 5 kg/cm? for 4 minutes. Three replications of the board were made
for each species.

2) Testing procedure

In the case of measuring quantity of the cold water extractives and their acidity (pH),
50 g of the core particles were immersed into 2/ distilled water for 24 hours.

All board specimens were tested after conditioning for three weeks at 20°C and 65% rela-
tive humidity. Bending properties, internal bond, wood screw holding strength, and thickness
swelling after 24-hours water immersion were tested by JIS A 5908-1977. Six replications were
used for each condition.

Results

1) Species machinability

The specific gravities of the raw materials used in this study were distributed from 0,37
to 1.02 as shown in Table 9. The influence of the specific gravity on the machinability in
preparing particles was not so evident as those in the previous results?®, In the case of
specimen having too high a specific gravity as in Maranthes (214), however, the knife of the
shaving machine was easily dulled in the process of preparing the particles. Besides Spondias
(202), showed fuzzy grain which was plucked by cutting, very few species blunted the shav-
ing knife within the species used in this study.

In the case of Celtis (219) and Pimelodendron (205) which contained more extractives in
cold water immersion than that of others, the extractives stuck and burned to the knife and

knife disc of the shaving machine.



— 184 — MWERERIBTIHE £ 2995

2) Relationship between acidity of species and gluability of particle.

The pH values of the cold water extractives of the species are listed in Table 9. Wood
usually has a pH lower than 7, however, the Dysoxyium (212) and Parartocarpus (213) were
above 7 in this study. These species happened to be contaminated by blue stain, however,
the correlation between blue stain and alkalinity of cold water extractives was not recognized
as reported in previous papersP®,

On the other hand, Dysoxylum had blow or puncture during hot pressing (Table 9). It
would seem that the cure of urea resin adhesive was inhibited by the alkalinity of the species.
Although Parartocarpus had no blow or puncture during hot pressing, it showed inferior glu-
ability as can be seen in modulus of rupture, internal bond, and thickness swelling in Table 10.
Spondias (202) having pH of 6.2 had blow or puncture as in Alstonia (S.G. 0.31, pH 6.2) of a
previous paper. This is because of the fact that, as these species were too low density, the
quantity of particles in a certain volume of the particle mat increased, and then the quantity
of resin spread per unit area decreased, and also sufficient steam was not vented from the
particle mat to prevent blowing during hot pressing.

3. Influence of density factors on properties of particleboard.

In this study, as in a previous paper, the density factor (specific gravity of board/specific
gravity of raw material) was used for a basis when comparing with the board properties.
In the previous paper, parabolic curves were recognized between the density factor and the
board strength. This was because the gluability decreased when using the raw material
which was too low density or more than 1.9 in the density factor. On the contrary, the specific
gravity of Spondias which showed 0.37 was a minimum value among the specimens used in
this study, and the density factor was 1.86. Besides, this species had only blow or puncture
during hot pressing, the strength of the board increased with an increase of the density factor
within a range of 0.68 to 1.79.

The internal bond strength is an index which directly showed the gluability of particle.
The species which had relatively low internal bond strength in spite of high density factor
were Sterculia (218), Parartocarpus and Celtis (219), except the species having blow during hot
pressing. This seems to be affected by the alkalinity and permeability of the raw material.
Thickness swelling in 24-hours water immersion decreased with a decrease of the density factor,
except the peculiar species mentioned above, as Pararfocarpus and Celtis.

From the results of this study, as far as the manufacture of particleboard using urea
resin adhesive are concerned, the following species should not be used individually; Dysoxylum,
Parartocarpus, Celtis and Maranthes.

2.2 Inhibitory action of cement hardening

The present experiment was undertaken in order to determine the inhibitory action of
cement hardening caused by tropical woods from West New Britain, The experimental method
was similar to the previous paper®. The partial compressive strength of small size blocks
prepared from cement and the wood powder were measured.

Procedure

The ratio of cement-woodpowder-water mixture was 180 to 10 to 75 on a weight basis.
The wood powder classified into the range between 24 mesh and 100 mesh was provided. The
cement-woodpowder blocks were moulded in rectangular forms of 20 mm by 20 mm by 25 mm.
The partial compressive tests were carried out six days after block preparation. The blocks

were compressed by flat end of steel cylinder of 9.80mm in diameter (0.7543 cm?).



NPT = o —F=THOMITHEE GF9H) CRAIE

Sy — 185 —

Result

The results are shown in Table 11, In the previous paper, Ezomatsu (Picea jezoensis) that
has no inhibitory action, showed 638 kg/cm? in the partial compressive strength, and the value
of Karamatsu (Larix lepiolepis) that indicates the inhibitory action, was 469 kg/cm?. There-
fore, from a consideration of these data, it seems most reasonable to conclude that all species
in this experiment have the inhibitory action of cement hardening. Especially, Spondias (202),
Sloanea (203), Pimelodendron (205), Sterculia (218) and Celtis (219) showed remarkable inhibi-

tory action.

3. Pulping

3.1 Morphological properties of wood fibers

In order to investigate the relationship between meorphological properties of wood fibers
and physical properties of pulp from the wood, and to obtain the fundamental data for making
a study of characteristics of pulps from the tropical hardwoods, length diameter and lumen
width of the fibers were measured, and cell wall thickness was calculated.

Procedure

1) Eleven sulphate pulps, which had been prepared from the woods (see 38.2), were used
as the samples without drying.

2) One hundred and fifty fibers were measured in length (magnification 100), and fAfty
fibers were measured in diameter and lumen width (magnification 1,000), for each species
using a profile projector.

3) The average value of cell wall thickness was calculated from the average value of
fiber diameter and lumen width as follows :

cell wall thickness=(fiber diameter —lumen width)/2

Results

Results obtained are shown in Table 12 and Table 13. Neonauclea (215) showed the longest
fiber (1.683mm) and Sterculia (218), 1.49mm, and Dysoxylum (212), 1.45mm, were second and
third to it in length, respectively. These were above the average of the entire, 1.37 mm.
Aglaia (210) had comparatively short fibers of 1.18 mm.

The mean fiber diameters ranged from 21.3 to 48.9p, and Pimelodendron (205) and Spondias
(202) showed large fiber diameters over 40u.

In most cases, cell wall thickness was approximately 5--6p, belonging to the group of
smaller thickness.

3.2 Pulping

Sulphate pulping tests were made and the properties of the resultant pulps were investi-
gated to discuss the suitability of the eleven species tropical woods as raw material for paper-
making pulp.

Procedure

1) Sulphate pulping

A guillotine type chipper was used for making chips.

The chips were cooked in a 4-litre stainless steel autoclave equipped with an electrically
controlled heater. Pulping conditions are shown in Table 14.

The cooked chips were washed, disintegrated, and screened on an 8-cut screen plate.

Yield determinations and subsequent evaluations were made on the screened pulps.
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3) Kappa number determination

Kappa number of the pulps was determined to estimate the residual lignin content of the
unbleached pulps. Furthermore, Roe number was calculated by multiplying the Kappa number
by the factor, 0.16.

3) Bleaching and brightness measurement

The pulps from the eight species were subjected to bleaching examinations in a five-stage
sequence, C-E-D-E-D. The brightness of the pulps was measured using a colour and colour-
difference meter type ND-K5 (Nihon Denshoku Kogyo Co., Ltd.).

Trials were also made to calculate PC numbers which represent the effect of heating at
105°C for 18 hrs on colour reversion of the bleached pulps.

4) Beating

Beating operations were done by means of a PFI mill according to TAPPI Standard T 248,
The freeness of the beaten pulps was 22020 cm3® CSF.

5) Evaluation of pulps

Handsheet making and testing were carried out according to the method described as JIS.

Results

Pulp yields as well as the properties of the unbleached sulphate pulps are shown in Table
14,

Total pulp yield ranged from 41.1% (Neonawuciea) to 51.1% (Celtis (219)).

Celtis, Spondias and Pimelodendron were superior, and Neonauclea, Aglaia and Burckella (216)
were inferior to the others in pulp yield.

The data on pulp yields and Kappa numbers indicate that all the woods tested could easily
be pulped. Neonauclea showed a Kappa number too high for its rather low pulp yield.

The brightness of the unbleached pulps from Amoora (211), Sloanea (203) and Burckella
was relatively low.

The properties of the bleached sulphate pulps are given in Table 15.

The brightness of the blached pulps ranged from 67.9 (Pimelodendron) to 80.5 (Sloanea),
pointing out that these pulps have less bleachability than that of pulps from Japanese woods.
Among them, the pulp from Pimelodendron was inferior to the others for its lowest brightness
and comparatively high PC number.

The results from the beating tests and evaluation of unbleached and bleached pulps are
shown in Table 16.

The pulps from Pimelodendron, Aglaia and Dysoxylum required somewhat longer beating
time than the others.

The pulps from Sterculia, Amoora, Dysoxylum and Celtis showed comperatively high strength,
whereas that from Neonauclea gave low strength.

The tear factor of Aglaia pulp raised, while the folding endurance of Amoora pulp lowered
after bleaching. On the other hand, the pulps from Sloanea and Sterculia increased in their
tear factors, accompanied by a decrease in their folding endurance after bleaching.

It may be given as a conclusion that all the wood samples investigated are suitable for

production of sulphate pulp for papermaking.
4. Manufacturing of charcoal

To discuss the suitability of tropical hardwood as raw materials for charcoal, the pro-

perties of charcoals made in a rectangular block kiln were investigated,
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Procedure

1) The rectangular block kiln

The materials of construction were light cement blocks, cement, sand, gravel, castable
refractory cement, steel reinforcing rods and ceramic pipes.

The size of the kiln was 150 cm wide and 300 cm long and 120 cm high (inside dimensions).
It was built on a poured concrete floor of about 20 cm thick. The kiln had three walls made
of a single-layered light cement block of 15cm thick and lined with a castable refractory
cement of 1cm thick.

Test specimens were 11 individuals or 11 species and the size of specimens was 5cm square
in cross section and about 40cm long. These specimens were vertically charged together on

a grid of round woods about 10cm thick on the floor in the central part of the kiln. In the

remaining space, Japanese round hardwoods were vertically charged. The sum of the main
woods was about 2.5 tons in weight.

2) Charcoal analysis

Volumetric gravity (gfcm3) was given as weight in unit volume of charcoal. Hardness
of charcoal snapping surface in cross section was determined by Mivra charcoal hardness
tester (1 to 20 in degree). Hard charcoals (H) showed above 1 degree in hardness, and soft

charcoals (8) below 1 degree. Charcoal yield was given with % of original wood (air-dry),

and charcoal shrinkage was given with % of length of original wood (air-dry).
A refining degree of charcoal was indicated by the exponent of the electric resistance
determined in charcoal surface.

ured according to

Moisture, ash, volatile matter, and fixed carbon in charcoal were mea
the methods of JIS M 8812 (1963).
Results

1) Temperatures during carbonization

Carbonization temperatures in the central part of the kiln, and the outlet of smoke are
given in Fig. 7. It can be recognized from this figure that the carbonization of the main
wood in the kiln is successfully proceeding. The time of carbonization needed was about 88
hr, and the final temperatures are 650°C at the upper part and 450°C at the lower part of the
specimens in the kiln, and 360°C at the outlet of smoke stack.

2) Properties of charcoal

The properties of the chacoal were arranged in the order of specific gravities of original
woods as shown in Table 17. The higher specific gravity of original wood was, the greater
volumetric gravity and hardness of charcoal were. Many tropical woods have the ash con-
tent of above 19, while many charcoal specimens in this study showed more than 3% ash
content.

The charcoals of Burckella (216) and Pimelodendron (205) were higher in ash content than
that of others,

The charcoals of Neonauclea (215) and Aglaie (210) were higher in hardness than that
of others.

Hard charcoals (H) would be suitable to be used for domestic or indusirial purposes, and

soft charcoals (S) may be used as raw material of charcoal briguettes.






