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Working Group on Utilization of Tropical Woods :
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Table 1. { i %)
Wood sample
EREE 5 i 3 :
Log No. Vernacular name Scientific name
202 Z R Y YT R Spondias Spondias dulcis
203 A w 7T oz 7 Sloanea Sloanea insularis
l . .
204 ; = a—F=TNAY .y F New Guinea Basswood Endostermum moluccanus
[
205 PxayF v Fo v Pimelodendron Pimelodendron amboinicum
210 T 7 3 4 7 Aglaia Aglaia litoralis
211 YT 4oy I AA T Pacific Maple Amoora cucullata
212 4w 7R Dysox Dysoxylum arnoldianum
215 A zB—n—Fv oy F Yellow Hardwood Neonauclea maluensis
216 5 v 7 v Rang Rang Burckella macropoda
217 T4 MY YR White Siris Ailanthus integrifolia
218 N /) M e Sterculia Sterculia parkinsonii
219 N—FE T 4 R Hard Celtis Celtis luzonica
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Table 2. + 4 v v 7 & & U i A& 1w

Sizing and oil treatment

ﬁ%ﬁﬁmm(ﬂnwfﬂmm)(/)
1 M Conten? of aéc}mves ba—se‘d on nghﬁfof pulp - B T
A A L. % Heat
Items RV ?ﬁ B 1//;// v 77 Ny ;7'[].[ K[lqlr;\lrl/url;l treatment
gifl?sigln Phenolic resin Linseed oil sulphate
*f’f z :Ni (1> _
Sizing test (19 | -3 0.6, 0.9 0.3
- &?7 ’\;\‘ (2) ) — S 3.5 150°C 3 i)
i _
Sl/mg test (2) 0.3 0.5, 0.6, 0.9 150°C for
x4 )v)u‘l%,l&’f“ _ — 3, 6, 9 —
Oil treatment test R

* pH % 4.5 1Ci%
To adjust pH to 4.5.
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Table 3. I s
Pulp yield (%)

3 Exl

‘. . | SR [y o T T EREE [y
Fit v R 5| Steaming | “p ) Fi [BUNSE 7| Steaming| “p
B p B ulp
tempera ield tempera ield
Species Log No! ture 3&7) Species Log No. ture %7)
e B 9] © o | 9] ©
165 89.9 4 Ta— l 165 74,3
ARV VT A N—=FT oy F
Spondias dulcis 202 175 87.3 Neonauclea 215 175 2.7
183 83.9 maluensis 183 71.8
R 165 86. 3 5 v o35 v 165 85.3
4 . . 203 175 84.5 Burckella 216 175 81.1
Sloanea insularis macropoda
183 84,2 183 80. 6
:i;:\\;;i 165 89.9 '*4‘74 oy % 165 85.7
4 204 175 87.1 Ailanihus 217 175 83.0
Endospermum ‘ integriforia
moluccanum 183 86.0 ‘ b 183 83.8
e A 165 85.7 } 25 s )T 165 83.3
Pimelodendoron 205 175 83.8 || Sterculia 218 175 79.8
amboinicum 183 826 | parkinsonii 183 78.0
165 86.2 165 88,1
T 54T - N KT A D1 .
Aglaia litoralis 210 175 83.5 Celtis luzonica 219 175 86.1
183 83.6 183 85.2
R — e e R _
T 4 165 85.0 7+ Fagus crenata 183 79. 4
A A 7w 211 175 84,5
Amoora cucullata B o
183 83. .
e D - 6 +  Z  Quercus crispula 183 85.1
BA Sy s R 165 85.0 Lo
Dysoxylum 212 175 83.8 z rj ., Shorea negrosensis 183 83.7
arnoldianum 183 83.7 | 7
5.7
Table 4. ~ — F K
Properties
. - Ok I WL
) P, /}L}U.* =X X 8] /J\ % . L
i} Hifi EikE Js . < ‘ Moisture o Speiafm %ra\fty -
Species ‘Log No! TIrrf:I; Thickness content | 4 o 4 w:
§ ‘ (mm) (%) . in air dry in oven dry
1 | 3.0 1 6.9 1.02 0.95
i 3.0~3.1 | 6.5~7,2 1.00~1, 04 0, 93~0.97
o - 3.0 ; 4.3 1.04 1.00
AR TT A 02 2.9~3.0 | 4.0~5,1 1,02~1, 07 0.98~1.02
Spondias dulcis o 3.0 4.0 1.04 1.00
‘ 3.0~3.1 ‘ 3.9~4,1 1,02~1,05 0.98~1,01
v 2.9 | 3.6 1.09 1.05
2.9~3.0 ‘ 3.5~3.7 1,08~1,10 1.02~1,06

) L iR, M7 4w NY sV 0.6%B+T 2/ — LDV 0.3% kRN K3.5%, W7 =/ —0L
TV0.6% 485 7 4 L= Y 5V 0.3% RNV F0.3%, IV HEE 6% GRS SR
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B(indlng strengtlAl_ Water Thickness blélﬁg?gt Tensile
W B R JEFT g absorption swelling stre, t%l strength
Modulus of Specific (%) (%) (k Cm"%cmg) (kg/cm®)
__rupture _ strength | Y77 L | LEETERICmT) MREEmY
485 509 18 57 14 329
439~523 463~-539 7477 53~59 13~16 302~-358
567 569 29 28 12 384
529~615 541~602 26~30 25~31 12~13 365~409
648 651 47 30 14 457
645~668 631 ~6605 43~50 25~32 13~15 423~~489
788 753 45 32 15 462
758~811 744~766 43~48 29~35 14~17 447 ~479
7Notes)w I : Untreated specimen, II :0.69% paraffin emulsion+0.3% phenolic resin--3.5% aluminum

I : 0.6% phenolic resin+0.3% paraffin emulsion+3.59% alminum sulphate, IV : 6%
linseed oil (based on weight of pulp).

sulphate,
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Table 4. (OO%) (Contmued)
A - %z ==
* =4 X & ok E . .ﬂi
b} fi AT b B Moisture Specific gravity
Species Log No. Tfr?:é:c Thickness content £ w 4 w
(mm) (%) in air dry in oven dry
1 3.1 1.1 1.02 0.96
3.1~3. 1 6.8~7.5 1.01~1,03 0.94~0.97
. 3.0 4.4 1.05 1.01
a7 T 205 2.9~3,6 4,0~5.0 1.03~1.08 0.99~1. 03
Sloanea insularis m 2.9 4.8 1.04 0.99
2.8~3.0 4,2~5.0 1.03~1.06 0.98~1.01
3.0 3.7 1.10 1.06
2.9~3.0 3.3~4, 1 1.10~1. 10 1.00~~1.10
1 3.0 6.8 1.07 1.00
3.0~3.0 6.7~6.9 1.06~1.08 0.99~1.01
Fa—F=T 2.9 5.2 1.08 1.04
WAy ¥ o 2,9~2.9 5.1~5.3 1.07~1.,09 1.02~1.07
Endostermum il 2.9 5.3 1.08 1.03
moluccanion 2.8~3.0 5,0~5.8 1.07~1.11 1.02~1,05
v 2.9 5.0 1.12 1.06
2.9~3,0 4,7~5.5 1.09~1. 14 1.04~1,09
I 3.1 6.7 1.03 0.96
3.1~3.2 6.5~6.8 1,02~1.05 0. 95~0. 98
155 = N0 Y 3.0 5.6 1.04 0.99
AET L ! 3.0~3.1 5, 5~5.7 1,00~1. 06 0.99~1,02
Pimelodendron 7 3.0 3.4 1.04 1.01
amboinicum I 3.0~3.1 3.2~3.5 1.01~1.05 0,98~1.03
v 2.9 3.3 1.1 1.07
2,9~3.0 3.2~3.4 1.10~1.12 1. 06~1.,09
1 3.1 1.1 0.99 0.92
3.1~3. 1 7.5~7.8 0.97~0, 99 0. 90~0. 92
.o 3.0 4.2 1.00 0.95
TS 54T 1o I 2.9~3.0 3.7~5.6 0.98~1,02 0. 940, 97
Aglaia litoralis I 3.0 3.9 0.99 0.95
3.0~3. 1 3.9~4.0 0.96~1.01 0. 93~0. 96
2.9 4.1 1.06 1.02
2.9~3.0 4.0~4. 3 1,04~1.08 1.00~1.03
1 31 7.6 1. 02 0.95
3.0~3.1 7.3~7.8 0. 99~1, 04 0. 92~-0, 97
ST 4 2.9 5.7 1.06 1.00
a7 . I 2.9-.3.0 5.5~6. 2 1.03~1.08 0.98~1. 02
3.0 5.9 1.08 1.00
Amoora cucullata it 2.9~3.0 5.8~6.0 1.04~1.07 0.98~1,02
3.0 5.9 1.08 1.02
2.9~3.0 5, 56, 4 1.06~1.11 1.00~1.05
I 3.0 1.3 1.02 0.95
i 3.0~3.1 7.0~7.6 1.00~1.03 0. 93~0, 96
ATy s R I 2.8 5.7 1.08 0.98
2.8~-2,9 5.0~6. 2 1,01~1.34 0. 96~0. 99
D I 212
ysoxylum | om 6.8 5.4 1.03 0.98
arnoldianum { 2.7~2.9 5.3~5.6 1.02~1.05 0.97~0. 99
v 2.9 4.8 1.09 1.04
2.9~2.9 4, 4~5.6 1.07~1.11 1.02~1.,06
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ST 2= F =T HOINTIANEED G108 CRFBFRIEEE) — 51
i dﬁﬂz & (kglem®) |owg gk K \Am\" W/H-‘f:i ‘ (I e Dl D iR E
B Bcn mg %trength R ‘ Water Thickness | Ij;lllc)l?r(;t Tensile
T % Jo# w1 absorption swelling strer, t%l | strength
Modulus of Specific (%) (%) ‘ (kg- g/{ EN ‘ (kg/em?)
rupture strength © S “g cm/ems) | A g/cm .
394 ? 412 3 79 59 ‘ 1 295
8724400 | 391~441 | 7583 55--66 L1012 1 282~-306
512 | 508 } 19 21 7 9 | 385
473-~543 | 473~528 | 17~22 20~22 810 | 334~-393
651 654 ] 20 21 ‘ 10 | 464
606~677 613~687 ! 20~~21 2022 i 12~~14 i 431~513
768 ! 124 ! 31 ! 15 | 12 : 443
7452808 1 691~762 ‘ 25~35 | 1417 om0 420455
PRI —— - ‘ . —— [ .

570 51 \ 61 46 19 | 362
540--618 5454620 5863 4348 17--21 | 358~~3069
369 353 i 25 24 15 437
349~-380 341~-361 i 22~=27 23~-26 14~~16 404-~-470
425 413 ; 47 29 15 529
391471 385~-448 42-~51 27~~32 i 12~17 511~548
478 ‘ 448 | 39 i 17 550
447 ~-499 1 431~-459 | 3543 27~31 I 15~19 512~605
438 ! 454 ! 78 55 13 300
410454 [ 429~476 74~-80 53~59 12~15 289~315
517 523 | 2 21 1 31
481551 510~554 2225 19~22 11~13 ] 367375
640 ‘ 637 44 28 13 i M8
600~698 | 599~-687 4247 2629 IL~15 1 329~474
740 i 691 45 ‘ 32 18 i 495
681~791 ‘ 638~-731 41 ~48 | 28~-36 | 14-~17 " 481~512

: o . o , R
aa ! 453 72 45 | 13 } 271
384--438 | 428478 70~73 4246 [12~15 . 260~287

t
455 ? 477 26 24 ‘ 9 | 302
423~486 : 445~-500 2329 2224 ‘ 8~11 275~322
564 J 596 33 23 ! 12 382
545~-603 ‘ 582~623 32~-33 21~24 10~13 364~409
699 ; 688 41 23 14 387
639~747 | 647~735 26~44 2026 13~17 382~-389
549 | 5719 48 28 BT 375
527~-561 ‘ 557~605 46~-49 27~29 11~16 354~404
583 ! 580 ‘ 25 18 1 8 403
568~609 | 559~598 ! 24~227 17220 | 7--9 393~-420
625 1 616 i 39 19 8 438
593~635 | 602~635 ‘ 37~40 17~20 7~9 434~~442
709 ? 692 ! 22 16 | 11 1 524
670~730 660~718 ‘ 18~25 15~19 ‘ 10~12 ; 505~535
______ _— . “,,, ——e S —_— — —— L R
414 436 ! 81 13 | 14 289
392~450 418~473 ! 79-~82 61~94 12~15 258~-307
319 326 | 24 23 1 13 391
274~-366 283~370 | 21~28 20~26 ‘ 11~15 334~426
356 365 \ 30 22 15 ! 450
281~393 290~-403 ‘ 29~32 21~24 | l4~16 \ 319~545
434 419 | 45 31 | 16 1 475
391~441 | 38~46 ]

466~487
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Table 4, (O’)%) (Contmued)

o ok H Jig E
o lmoesee| ALEEE | R X I
1 B RKRES a ‘ Moisture | opecific gravity
Species Log NoJ T fﬁ;&‘-ﬁ Thickness content ,x:‘ i . 4“6 %
(mm) (%) in air dry in oven dry
1 3.1 1.3 0.99 0.92
3.1~3.2 7.1~7.5 0. 98~0. 99 0.91~0. 93
AT~ 3.0 5.7 0.97 0.92
N=FTy ¥ a1 I 3.0~3.1 5, 4~6, 3 0, 95~0, 99 0. 90~0, 94
Neonauclea m 3.1 5.7 0.98 0.93
maluensis 3.1~3.2 5. 4~6. 1 0.96~0. 98 0.91~0. 93
3.0 4.6 1.04 0. 99
3.0~3.0 4,4~4.8 1.01~1.06 0.97~1,01
I 3.2 1.4 0.98 0. 91
3.1~3.3 7.2~7.6 0.96~0. 99 0.90~0, 92
5 v o5 v 3.1 6.3 1.00 0.94
e it 3,03, 1 5.9~6.9 0.98~1.03 0.92~-0,97
Burckella I 3.1 6. 4 0.99 0.93
macropoda 3.0~3. 1 6.1~6.9 0.98~1. 01 0.93~0, 94
2.9 6.0 1.05 0.99
2.8~3.0 5.7~6.5 1.03~1,07 0.97~1.00
- 3.2 7.0 1.03 0.96
3.1~3.2 6.8~7.2 1.01~1.04 0.95~0, 97
ETA4 RV R I 3.0 4.1 1.07 1.03
12 3.0~3.0 4, 0~4, 4 1.05~1.09 1.01~1,06
Atlanthus o 3.0 3.9 1.07 1.03
integrifolia 3,0~3.0 3.8~4.1 1.06~1,08 1.02~1,04
v 3.0 3.4 - 1.12 1.08
3.0~3.0 3.0~3.8 1.10~1. 14 1.07~1.11
I 3.1 7.0 1.01 0.94
3.1~3.2 6.8~7.2 0.99~1,02 0.92~0, 95
ZFNs YT 2.8 4.8 1.01 0.97
T s I 2.8~2.8 4,2~5. 4 1,00~1.02 0. 950,99
Sterculia o 2.8 4.5 1.01 0.97
parkinsonii 2,8~2.8 4,2~4,9 1.00~1,03 0. 96~0, 98
2.8 5.0 1.05 ? 1.00
2.7~2.9 4,657 1.02~1,07 0.98~1.02
1 3.3 1.0 1.00 0.93
3.2~3.3 7.0~7.1 0.98~1. 01 0.92~0, 94
R _ I 3.2 5.5 1.03 0.98
N=FENVT 4 A 1o 3.2~3.2 4,.9~5.9 1.01~1.04 0. 96~0. 99
Celtis luzonica m 3.2 5.2 1.03 0.98
3.2~3.2 5, 1~5. 3 1.01~1,04 0. 96~0, 99
v 3.1 4.9 1.07 1.03
3.1~3.2 4,8~5.3 1.06~1.13 0.98~1.08
7 + I 3.2 10.0 0,98 [ 0.90
Fagus crenata I 3.1 7.6 0.93 ‘ 0.87
- 5 1 3.1 : 6.9 ‘ 1.04 0.98
Quercus crispula i 3.2 7.1 | 0.97 0.90
I 3.3 10.1 0.93 0. 84
vy ¥ TV I 3.6 10.0 0.87 0. 80
Shorea negrosensis 0 3.3 10.0 0.88 0.80
v 3.3 10,0 0,93 0.85
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Impact
bending
strength

(kg cm/cn12)

12
11~13
15
13~18
11
11~12

13
12~14

18
15~16

IB
14~18

14
1316

15
14~17

16
11~19
15
14216

11
10~13

13
1115

13

12~16

16
10

16

i 523~604

RYPT = 4 — F=THONTYET GE108H) GRS
W X Gglemd | ow ok % | woEs
Bending strength ‘ Water Thickness
[ S I absorptlon swdlmq
Modulus of Specific \
_ _rupture |  strength |
321 \ 349 | ;
312~-335 340~-363 88w96 ‘ 54 v64
173 188 23 \ 25
155~~181 ‘ 173-~199 { 18~27 [ 2429
216 | 233 21 ‘ 21
169~257 ‘ 182~271 20~-22 | 21~22
382 | %7 39 | 24
345~385 | 349~-381 33~45 I‘ 21~~26
410 ] 50| 6 | 2
397~438 441 ~474 ‘ 62~71 } 39~45
4T 500 : 24 21
448~491 480~~520 } 2128 | 19~.23
514 f 551 } 45 | 23
498~532 ’ 537~563 | 43~-48 | 2224
615 1 523 ‘ 22 w 18
595645 ¢ 59463t | 20~24 !l 1719
o S [ U . JE R S
| i i
553 1 576 | 9 ’ 50
515--588 ‘ 540~~-606 55~-60 ‘ 40~60
11 : 689 23 ; 22
661 ~742 ’ 654~712 | 23~24 { 22:~23
851 ! 826 30 | 24
799~912 ‘ 784874 ‘ 29~-32 23~25
927 ! 861 | 39 28
843~1,015 ' 786~-916 j‘ 35~-47 i 20-~32
— I R
426 453 | 103 76
379~464 410~489 i 98~111 73-~80
573 593 28 ; 24
546~622 565~651 | 27~29 ‘ 23226
659 681 ? 53 ; 29
619~691 643~-722 } 5256 | 29--31
695 ‘ 694 45 } 29
621~735 | 636~723 \ 4152 2634
455 8y | 83 | 51
426476 j 458~-507 J 81~84 \ 53~61
323 332 ‘ 25 ‘ 28
299-~-345 311~-349 24~-27 27~:29
380 390 43 30
358~-396 368~-408 A40~-45 29~-32
418 ; 404 v 39 j 26
347 ~443 ‘ 330~~452 ' 37~43 ‘ 23~28
7 393 8 56
4472 510 22 19
383 392 63 47
379 420 19 15
330 355 | 59 43
294 334 ‘1 14 ‘ 12
357 425 | 16 1 15

il g
Tensile
strength

(kg/cm2)

‘ 192
185~202

197
170~211

250
189~285

337
316fv356

255
253~274

320
309~-328

421
382~448

I
|
[ 414
l
|

387~430

387
380~400

485
463~497

571
538~589

559

319
| 306~334
‘ 394
\ 270~460
‘ 508
‘ 505512

538
467~596

\ 297
281~320

375
367-~389

439
452470

537

493583
298
325

a7
334

‘ 211
235
‘ 302
| 383
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Properties of Some Papua New Guinea Woods Relating
with Manufacturing Processes X

Fiberboard from West New Britain woods

Working Group on Utilization of Tropical Woods

Summary

To discuss the suitability of tropical hardwood as raw material for hardboard, mechanical
properties and water repellency of boards were investigated.

Procedure

1) Manufacture of hardboard

Received Februnary 8, 1980
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The chips obtained from twelve species were steamed for 4 minutes and fiberized for 1
minute in a laboratory type Asplund Defibrator at three temperature levels (165°C, 175°C, and
183°C).

The coarse f{ibers obtained were refined in KRK refiner at room temperature, and the pulp
freeness after refining was 2242 seconds.

After the pulp was agitated in a pulp chest, the wet fiber mats were prepared in a 25
by 25cm forming hox, then cold-pressed to remove excess water.

Moisture content of the wet fiber mats was about 65% wet base.

The pulp used for each mat was 200g in the bone-dry state.

A schedule applied in hot pressing is shown in Fig. 1.

Most of the boards were sized with paraffin emulsion and were strengthened with phenolic
resin in various adding levels (Table 2).

2) Testing procedure

Bending strength and water absorption were tested by JIS A 5907. In the case of impact
bending strength, a Charpy type impact tester was used, and the tensile strength specimen
was sized in a 2.5X20cm format and tested by a Tensilon type testing machine. Three to
six specimens were used for each condition.

Results

The results obtained are as follows.

1) The pulp yields of these wood samples were higher than those from the broad leaved
wood species (beech, oak and birch, etc.) grown in Japan. On the contrary, Yellow hardwood
(215) showed low pulp yields.

2) The untreated hardboards [rom all of the species showed higher water resistance than
that from Japanese hardwood. However, the sizing treatment might be necessary in com-
mercial production.

3) The sizing by paraffin emulsion was not particulary effective for increasing the
strength, but it was for improving the water repellency. The qualities of sized board could
meet the requirements specified in the Japan Industrial Standard for hardboard, except for
a few species.

4) On the other hand, the sizing by phenolic resin was remarkably cffective for improving
the mechanical properties of the hardboard, in proportion to the amount of resin added.

5) The oil tempering was most effective for improving the properties of boards in all

wood species used.





