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Working Group on Utilization of Tropical Woods :
Properties of Some Papua New Guinea Woods Relating
with Manufacturing Processes II
Plywood, particleboard, fiberboard, pulp and charcoal

from some East New Britain woods
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Table 1. H W

Veneer qualities

WA

Species

RV DA 4
spondias dulcis

T oo A b= T
Alstonia scholaris

/B ) RV A
Canarium indicum
Arm—2—3F)7
Terminalia calamansanai
Ly KT T390 8—3407
Terminalia solomonensis

N

o

”

7

I 1) =4
Octomeles sumatvana
7y A NV
Elaeocarpus sphaervicus
e 7 A
Homalium foetidum
Hoa T4 v A
Calophyllum vexans

5t / A 7
Cryptocarya massoy
7 A Z

Intsia bijuga
o4 g R

Dysoxylum gaudichaudianum |

T Y F T YR
Antiaris toxicaria
T ov T R
Artocarpus incisus
7 A v v
Eucalyptus deglupta

”

"

Uox = K& —H A
Syzyginm sp.

7
Antkacgj)halus cadamba

r &K v 7
Evodia elleryana
d 7 v

Pometia pinnata

”

"

P v v
Pometia sp.

A2 ST v VA
Palagquium erythrospermum
TV F a kT
Planchonella thyrsoidea

7T v N n
Pterocymbium beccarii

+ v F 2
__Celtis kajewskii

JRUAR 55
Log No,

26
27
28
29

30

|

i

i
|

I

S @) | Roughness of cut surface (1) | DR
check o o | Lg% Sl | P e PSS
Yﬁpeer thlékne?f of veneer | of veneer | surface

— - — ‘ A+

33.8 22.541,2 1121 9.5~15.4  11.1 9, 1~13,o§ +
40.6 29.2~53.7 | 8.4 7.0-~11.8 8.0 6.8~ 9.5
§5.1 47.7~~63,1 | 8.0 6.0~10.5| 1.7 6.0~10.8
47.2 37.9--68,0 | 14,8 11.5~17.4 | 12.8 10,2~16,2 +
47.0 38,3~60.2 | 14.9 10.8~18,4 | 13.2 9.8~16.4 | +
57.6 45.7~61,9 | 1.8 4.5~12,2| B.§ 5.8~10.6
3.8 34.2~-41.9 | 15.5 12.7~17.8 | 14.1 12.0~16.0| 4
45.5 31,9~52.6 | 12.1 6.8~14.4 | 11.§ 7.5~14 6‘

- . _ | _

32.5 27.6~38.6 | 10.7 8.5~13.0  11.9 9.2~13.8
25.0 13.3~30.0 | 11.9 7.8~16.0 | 13.5 11.5w~15l5} H
48.4 31.9~58,9 | 12.4 7.0~18,6 | 10.§ 7.8~16.6
25.8 20.4~31,6 | 12.3 9.8-14.5  10.7 8.0~15,2 +
31.8 19.1~42.4 | 14,3 12.2~18.2 1351Q2m412§ n
70.5 54.6~~86.2 | 11.0 8.0~13.0| 8.8 8.2~13,0
§0.0 46.2~74.8 | 17.8 14.5~21.0 | 14. 8§ 11,5'w18.5j
§3.9 61.3~-66.4 | 11.9 16.019.8 | 5.9 13.2~18.5|  +
44.3 33.0~-57.5| 8.8 85~11.8| 8.7 7.0~10,2
28.1 22.2~30.4 | 10.6 8.5~12,5 | 8.4 3,8~12.0
36.7 29.8~44.8 | 8.5 7.9~~11.8 | 11.0 8.6~14.0
39.6 28.2~54,2 1 10.1 6.8~14,0| 8.5 5 2~11.6
34.9 28.0~47,2 | 10.6 8.8~13.5| 8.5 4.2~11.5
36.0 22.8~51.8 | 10.9 8.0~17.5| 10.4 6,8~-16.5
52.0 42.7~66,3 | 12,3 10.6~14,6 | 11,2 8.0~14,2
| 40.4 31.0~51,5(12.8 9.5~14.5|11.9 9.8~15.2 +
31.7 24,0417 | 11.1 10.0~13.2 1 10.8 9.0~11.5 +
229,5 22.5--35.3 | 13.9 8.5~16.8 | 13.4 11,2--15.6 H
51.3 38,7~67.2 14,4 9.6~18,0|12.6 9.2~17.0 +

F ) D aghd 53k B POBRTEES & &
Note) Roughness of center line average measured with
ment of surface roughness.

2) H G ORADIET CEE, -

the stylus method type instrument of measure-

HET B DL PO

+ Very remarkable fuzzy surface.

+ Remarkable fuzzy surface.
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Table 2. #EMED 7V F vl (EHD,
Brinell hardness (green), Youne’s modulus and modulus

) _ sokge BE G | gl d RS
sl i Species Loz N Specific gravity W H mv
g NO. (Oven dry) Tangential
| surface

z K v ¥ 7T A Spondias dulcis 1 0.33 0.30~0.36|0.63 0.35~1.00
T v A b+ = 7 Alstonia scholaris 2 0.27 0.26~0.26 | 0.46 0.40~0.55
A+ 0 9 & Canarium indicum 3 0.51 0.49~0.53|1.35 1.28~1.44
ALz —~&~3F YT Terminalia calamansanai 4 0.57 0.50~0.64 | 1.18 0.82~1,60
SRS ;eBVZnalia solomonensis 5 0.41 0.36~-0.450.92 0.70~1.30
” ” 6 0.43 0.39~0.47 | 0.98 0,62~1.20

” ” 7 0.40 0.33~0.48 | 0.92 0.71~1.16

s 1 < Octomeles sumatvana 8 0.30 0.23~0.35 | 0.47 0.26~0.58
7 v v ¥ v Elaeocarpus sphaericus 9 0.45 0.39~0.49 | 1.07 0.82~1.54
5 2 Homalium foetidum 10 0.76 0.69~0.79 | 2.25 2.00~2,52

#1oa 7 4 W i Calophyllum vexans 11 0.39 0.37~0.41 | 0.84 0.56~1.10
Vi A 7 Cryptocarya massoy 12 0.35 0.34~0,36 | 0.80 0.54~0.68

Vi A 5 Intsia bijuga 13 0.70 0.65~0.73 | 2.42 1,44~-3,32
24 w7 % Dysoxylum gaudichaudianum 14 0.64 0.57~0.69|1.24 0.78~1.60
T v F 7 ) R Antiaris toxicaria 15 .26 0.21~0.32 | 0.46 0.36~0.56
T v b v P R Artocarpus incisus 16 0.30 0.27~0,33 1| 0.57 0.48~0.70
Vil A |74 Vv Eucalyptus deglupta 17 0.53 0.48~0.60 | 0.95 0.84~1.02
” ” 18 0.45 0.40~0.56 | 8.80 0,56~0,98

” ” 19 0.53 0.47~0.62 | 1.02 0.64~1.48

Y o4 — & — H & Syzygium sp. 20 0.58 0.55~0.62 | 1.18 0.90~1,54
Z 7 7 Anthocephalus cadamba 21 0.39 0.35~0.40 | 0.84 0.70~1,04
T N v 7 Evodia elleryana 22 0.37 0.31~0.40 | 0.87 0.50~0.76
# v v Pometia pinnata 23 0.56 0.51~0.66 | 1.24 0,80~2.04
" ” 24 0.75 0.72~0.82 | 1.77 1.52~2.00

” . ” 25 0.72 0.68~0.75|1.83 1.52~2,24

v 7 v Pometia sp. 26 0.62 0.53~0.69 | 1.32 1.10~1.60
2 5 F o v & Palaguium erythrospermum 27 0.41 0.40~0,43 | 0.90 0.74~1,04
75 Vv F g 3 T Planchonella thyrsoidea 28 0.3%9 0.37~0.42 | 0.57 0.42~0.70
7 v X u A Pterocymbium beccarii 29 0.29 0.24~0.34 | 0.39 0.30~0,54
% v F & Celtis kajewskiz 30 0.53 0.49~0.57 | 1.16 0.88~1.56

) 1D2) 8~10 {HD M E M DFH
3) W OE
4 HBRAEEEREARICH LT 8~10 &
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Mgy v R, dhigiRE (M, Bl

of rupture (green, bending perpendicular to grain)

(kg/mm?) YJEUNZ’S //m({)/?u%ﬁs (10%kg/cm?) Mo[gauhg Ofa ériru];;étbure (kg/em®
RE-dI al Ei " rfgﬁ;} 1%an§engii;ip “ R@d ialPj Suﬂ:fe T aﬁ%erﬁial ['[sﬁ\iif)‘ace \‘ %adia? surr[fgggc):

surface ‘
0.52 0.22~0.98 | 2.71 2,22~ 3, 18 296 2‘53,\4 3.18 37.7 32,6~ 41,1 33.5 31,9~ 35,5
0.33 0.22~0.38| 2,40 2.19~ 2,74 | 4,34 3.88~ 4,57/ 35.2 33.7~ 36.7 61.1 57,4~ 64,7
1.10 0.90~1.42| 5.82 5.08~ 6.46 | 8.20 7.98~ 8.59 74.8 65,7~ 82,2 85.9 77.8~ 92,6
1.01 0.72~1,40 | 5.24 4,52~ 6.13 | 8.68 8.38~ 9.06| 70.3 64.2~ 76.0 | 101.8 97,.5~105.7
0.76 0.64~0.90 | 3.80 3.08~ 4,60 | 6.69 6.31~ 7,14 64.0 55.1~ 74.0 85.4 80.7~ 93.5
0.75 0.44~0.90 | 4.56 3.46-~ 5.45 | 7.22 6.81~ 7,86 §7.3 51,2~ 79.5| 857 90,3~106,2
0.89 0.68~1,16 | 4,47 3.31~ 6,09 | 7.12 6.80~ 7.67| §6.6 57,3~ 80.1 95.7 77.1~100,2
0.46 0.22~0.75| 3.15 2.33~ 4.29 | 4.99 4.54~ 5,41 45,3 31.0~ 59.3 55.3 51.9~ 57.8
0.80 0.68~0.94|5.38 4.56~ 7.92 | 8.86 8.35~ 9,38 75.3 60.8~ 99.3 98.5 93.8~104,4
1.65 1.44~1,98  8.87 7.83~ 9.69 |15.78 15.31~16,30105.5 90.1~113.0 | 198.7 190, 9~207, 1
0.63 0.40~0.92 | 3.92 3.43~ 4.55 | 6.82 6.47~ 7,03 §2.9 54.5~ 71.3| 84.2 90.0~ 99.4
0.42 0.28~0.48 | 2. 88 2.31~ 3.51 | 5.28 4.90~ 5.85 48.8 41.4~ 57.7 68.5 64.0~ 74,6
2.19 1.28~~2,68 (11.48 9.65~~12,.69 |13.82 13.11~14,88(137.6 115.9~156.1 | 168.0 161, 7~177,4
0.98 0.68~1.36|7.10 6.11~ 8,73 (12.15 11,57~13,00, 87.9 77.2~ 99.2 | 138.3 134, 7~142,3
0.41 0.34~0.53 | 1.95 1.57~ 2,27 | 3.86 3.53~ 4.33 35.2 28.5~ 41.8 | 49.0 44.5~ 52,0
0.44 0.32~0.56|2.13 1.35~ 2,73 | 4.80 4.65~ 5,09 37.8 29.7~ 47.5 51.6 49.9~ 53,9
0.83 0.53~1.04 | 4.05 2.90~ 6.31 | 7.12 6.59~ 7.38/ 55.4 39.2~ 87.2 71.4 66,9~ 74,8
0.53 0.40~0.79 | 3.04 1.85~ 5.05 | 6.77 6.48~ 7,00 43.2 31.0~ 69.4 68.4 ©4.2~ 74.8
0.86 0.53~1.48 | 3.81 2.33~ 6.19 | 7.52 7,04~ 7.85 51.2 34,0~ 83.5| 75.4 66.4~ 81,4
1.14 0.70~1.78 9,27 4,61~11,88 |10.20 8.51~11,35/108. 6 60.7~134.9 | 128.9 112,3~142, 4
0.58 0.50~0,20 | 3.87 3.12~ 4,47 | 7.28 6.65~ 8,20 52.4 44.1~ 60,7 84.6 73.3~ 91.9
0.50 0.38~0.64 | 4.27 3.94~ 4,61 | .11 5.59~ 6.33 61.2 54.8~ 67.6 79.3 75.8~ 83,5
1.20 0.80~1.76 | 7.31 4.82~ 9.54 1 7.97 7.25~ 8,57 9].4 79, 4~102,7 | 109. 6 104, 1~115.3
1.36 1.16~1.88 | 9.36 8.33~10.97 10.37 9.95~10.87/110.4 89.0~134.4 | 126.0 121,9~130.6
1.69 1.00~2,28 | 7.66 5.66~ 9.12 | 8.50 8.71~10.32(102.4 78.6~~129.5 | 121.3 113.7~130.3
1.40 0.90~2,00 | 7.23 5.72~ 8.59 | 8.63 8.16~10,03 95.1 83.2~111.8 | 104.0 95.5~123.4
0.73 0.53~0.96 | 3.25 2,71~ 3,45 | 7.07 6.52~ 8,07| 56.9 52.7~ 60.1 94.0 90,7~ 96,5
0.45 0.38~0.48 | 2.74 2.19~ 3.47 | 5.95 ©5.80~ 6.11| 47. 4 40,5~ 54,5 68.7 65.9~ 72.9
0.22 0.18~0.28 | 1.53 1.06~ 1.73 | 3.17 2.94~ 3.34 13.0 9.4~ 15.6 32.8 30.4~ 35,9
0.88 0.78~1.04 | 6.24 6,05~ 6,49 | 7.66 7.13~ 8,97 84.7 80.1~ 90.3 | 101.4 85.8~125.9
Notes) 1)2) Average of 8 to 10 values.
3)  Surface loaded.
4) Number of specimen was 8 to 10 for each log.
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A, WEERRIREE WEFARAMOLE M) sXUZSEE WEFRRERFR) LT, &F
EHAOREBICK UT 8~10 RO & HE L7z, B HEZEMIREORBF ichREhi B A N A
TV, A3 90mm, FbhAEEE 3mm/min. &L, hbhofiidv v 7E&E ihdmss Ry
7o

3) HreEBR RBFTH R 4omxX4cmXdem &L, FEARIDNT 4~ 5 HORERN A MR L
too td, WEAEMREORBH OWEHE, T SHEICOVT, TREFNRBE 1 BH 2 5310
=720

@ EBRHER

ZEARICOWTORRAEICE T 5 REHEE Table 1 12, 7V aabis, BX0 BiFRRBICE
5 v IEE Hﬁvﬂﬁéfbﬁé% Table 2 IK/RY, 753, BURYIHNCEE UTAERICER LicN=F L~
ADRIICS LEH, =72 (10), 747 (13) OMBHEIZVHIRET, aRvyy7x (D oBs
MO VIR RIC X 28R L 2 BRI ST & - oo FREOBMRICKYD, s 3BEICONTOR
BRI B3 2 BRI L TR,

Table 1 IR LIBENEES L L, TR =T (2), hav s (1), w47 (12), TV F
TURA (AB), TNrANTR (16), TTF (2D, FFTvFaiT (28), TvNu4 (29) FHT30%
BIBROBENMEELRLTED, - EdEOVEEARLTOEDE A VLT 60~70% DEERL T2,
AV VI SR DD THERET - TV 408, BHAMICE T 2 BENEOHEIL 105 BETHVHE
DRELIED, IEED LS 2D B E, BANENSSEETS - &0 EARLTHS No. 17 OHid
53 MO 2RI L ThRE D RIFRERR LTV, ZRERBEC &R, 20 3HEEIc20T
RBREIT vy FT 79 Y2 =337 Y TIRODVTHMHONG, 2D, No 5 6 KBS 2EENE
12 47% BBET, No. 7 OB&EH 58% LPPEWEERL TV S0, SICHRERICE T 216ib 5 8455
B&, W2EDOBEDK 15w I L, BETIE 7.8 ERDOHEENHED NS,

HidH o IO%E, SRINCAH THBREICHE UTHEAGHEICEY 200 R&0H, FHOER
HEDRE RV, 58, BIRICXZHETTRELLORENKERFEAOES, Wb HR
BICILAHRDRINTO S,

B 24 A LEICOWTAL L, TVA =T (2), =)< @), T¥FT7 I AU, TrrAaLT
2 (16), 7Tv~uA (29 ©0.3FEOHErL, I (10, 7475 (13), 22U v (24, 25) 0.7~
0.8 DHEPHICH Tz » T B Yk 24 BIHONTRILEMICES S = I %, 747, 29 D 7Y xudp
re&EHDLE, WHRI OO TRDIER~Y T X, 74 F8LhFN 2.25 kg/mm?, 2.42kg/mm? TH
2O L, NS IZRBED EO 2 v v TR 1,77 kg/mm? (No. 24), 1.83 kg/mm?
(No. 25) &, DEDENENEONTN S, B, v Y 7 E(E, RS>0 Ty, <7 %,
JAFICHBELTEY YOERBLHEbNTEY, oA~ I A0 ¥ v 7 R B H O HE
LD, PRORESEAINIOBOP S, 138, REBIUT ) 2 b EBHEDBOEER S
WYy —2—H s (20) O Y Y SR iR, 2y v (240 EREEEOESNWEERLTY
Do

Table 1, 2 IOR LU BESEIC OV TOWERRS KOHENTIEMSERE LT, HERH
UTOMBORMEERN T LROX SIS
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a) =72 (10), 7437 (13)

HEDZ20RT N AR EPLL TS, PRDEMOTEICEENS, KERICH =YV —2
BN O EBR BB OB TH D, F o v 7 OO EARORD M ST, E iR R
VERT A2 RUASKE &, oS 2A M TUNT 5 C L RINIETH - 7oo MREIICTRE 225
TUH LA T, BHESAEC LTUNT 2 C S MYiEZY, WU L TRP7ED ik

BHARA RIS 5 0ERS B b E, 1o, HHL—2TH oL E LeBETE, WS nci
WO mIERICKE {, CNOIMEERINS 2130 EMPH 5.

b)) AXyIT A (1)

WEE ZUEOMOMEN LD 5 AT, BN TH 2 LR #ngs, BURYEIZE0TE, M)
HEO VI SIERNCE L, WENTHMEDS D 3 D UHERRRIC IS A BADIER IC L0 T BB, BHEEHERO

BRI TE MDD TP T b T, TNOOMEEEERL L > THMRT 20 EERHETH -
120

c) U= (@), w47 (12), 7vFT YA (15), 7oA (29)

EENEIOTND 30% HihOETREIZ LV, DELHORESERICHETHD, UNlhHbD
S0 DTN OMESELEM CUNIRELTH LM, TRELOREDIDEBDOHEEE UTRHT S
ZEITIAMENE B

d) TR E=T (2, Ve FTI59v2—34Y7 (5, 6), TurHLTZ (16), /$TFF2v L
@D, 7 vFaird (28), wFx (30)

EENEZ VY FT 59 V82— 35 )7 TRE0% D, S9PMOEERLTO LM, ZhlIok
BT 30% BEOETHEZ ., LbrL, TRELOREBENDOOREL, COBATVA =T,
Vy ¥F7 99V 8—3F 07, /¥7% 29 ATHE, FARDGCBOTIRUBIEEIEICRETH 225
BRI 2 ONTH R EDRBENKE L, TVYANVT R, 73/ F a4 7, ©VFATH,
JiAR % 1 Al UIH0 9 2 I, BIHIIE AS RAF78355) & MR IR R 24 A Bl 2 i s 511 B

e) 4Ly (17, 18, 19)

No. 19 DEEARPMCIEN I O 8 DAV BICT 376 ORESHD LN LD, TORERHED
KECRY, UL, s 3 ATl U TEIINER 60~70% LIEHICKE3@ERL, %7 No
18, 19 OBAREICHE Y 515 & SIFHEMHIP S - £ & WWEE RL T4, 351, No 18 @B
Gy U SR BRGEJER Il o9 <, V=) v OIRBRC I s 5T D

) Axzu—2—3FY7 ), Ly F759v4—-34+07 (D, 22 (26)

FIEE, HH 5SS &b AE GBI DA, SHNHEIT 50% L LoeR L, feEo,

E) AFVVAL (D), sI9VFY ), HuTann (1), £A4V 9 0% (A4, U 1 —4~H £
©QW, 777 (21, THEYT (22), 27~ (23, 24, 25)

HIVT Ly, 79V EY, FAY 97 2 QOBEEFERIT 40~50% &0 800, WG S 4 el
oG, FEIBAERBT 284SV 0Bt 29055 Noo 24, 25 244l
Licld, BRAPLEICELT 5 1K>0T, WHIERERYD, S=% V—RICH U TATRBPRE LD
AN A D15 05, HEMTHTauiiEThy, BRBELRIFTH S,
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1.2 BilwmEgHE
B - R
AR FEBEERD 2 RBO—HE LT, HEROBEHIC OV TR Uiz, < C TR Hikic
BEEEBE, FECARE LT OBREICOVTHRE L,
QO RABHE
D R B
PERARR B U7 4B GOl o>b, =52 (A0, 747 (13) 2B 28 EETH 2.
RKEBRED o~ —b—R T HEHUHEEN 50~60cm IR E LT S5EIH 35 cm K ELD
U, RN —2 ) —b—ATEIH Imm GEDESR 1.02mm) (8]l Urz, LRI & (LR
WEROBERRCOLSIC UTHRE & Lic WRDOINE LD BIOCHID > T 3~4cm DALE D b Hnl#xsy
DEMA LD, bk 30X30cm ITHRMLTHN R, 707 LI OEIEICE UTIZERNC 3 OEFhL
BIEDT, XDIEVHEH S DBERIC OV THEE L 7,
2) WORE, WEN
FREBEESE — 24 —ROLBREBLA, LREFITROLBD —EE Ui, HEREE 140°C,
EERREE 58°C, K 1.6 m/sec, HilRiI&dbd ICANERAS M &EFETICOD T Tl L, SR L
ICERE Ut/ v — Fovic X 0 B &R ZBRNICIE Uic, E2iEA (Bhm) oEsRc-o
Wi 5h UOBMEIT RO ks JOHiE» 5 5 em OALEICEAIER 20 cm % E D THIE Lz,
HROENIZ DV T, ISHHRRICHERE LTV 2 BB EREREOSMRD TR LT, thEp
DIRAER BB L izo C OIBOBAIRIER 130~140°C TH - 720 '
@ B R
D EEEE
BB DT EEIC X 0 R T, 202N OBIRIC DU TE KA B 7 TR & IR
HRE R DI, TN o DRREMEC SICHE, PIaKkE S EIkic Table 3 KR L, ZDEH
THSEE DI HRYIB O ERNITHE S JORBREDHE ST 1o BEBHICOOTE, HEMND
FRE10% T TORBEBAER L0, BEBEROEIICH 2BELESH 5120, 150Nk
EE 1.0mm OBAICHE U TN (A) &L, SLIIMEKRICONTS $T60% OBEAIC
BB LTI (B) & Lo
B RICINEZN T O EKED b DL & WEPYIHE KR E & OEMBBEII D
B, TS OEBIC K 2R OMEE I RE S Bbicds, IR ORIREHRE B KU 4K 60
% 5 109 S TOEBRIEM (B) i3, Fig. 1, 2R T LI, Wbl & S0HEERBAGRER L.
NSO L SPIHEKED S 10% £ TORRER (A) BHHAKE & hELOmMEBELEHE L
KICXDREINE T EMTFREINc, RAFARORBARICEEF I E2E LTSN iRFTH
bo
¢ =—2.428+0.03369U,+7. 427,  (R=0.937)
772l
1R (A, min Uy WHAAKR, %
7o BRLIE
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Drying rate in initial stage
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Drying - time from 60% to10% MC
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Specific gravity in oven dry
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Fig. 1 SRl & i & o BfR
Relation between drying rate and
specific gravity.

DX, PHREKELE D oy
kB Enz c E8bhhrs. LML,
O B RTEIC L - TSR - 2 i
ARTEDLEAINTS, ZOFEL DI
Yx—R—Ha (20) EXAV 7R (14
THBHD, o OBEIC O W THIFRIC X
7 HETE AR ] & SEJUSE IS4 ik LT 4
0.6y TH
TSI ENEN HEE BRI O 22
% BLU 2% WM T L, 138, EDMOD
WREHC DV TRE S cEERRIC X D I
D OREEE TR E TS 5 b D LD
N5

2)  BEMRIT X B DG

&, ZOEEENENL LG,
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Shrinkage from green to oven dry
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t'=0781+465r, (R=0888)
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Relation between drying time and
specific gravity.
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Specific gravity in oven dry

& g & on
Fig. 3 &R E THE & OBFR

Relation between shrinkage from green
to oven dry and specific gravity.

Table 3 ICHELHBOIEH ] GELGUTIE) O&lHEER Lz, Fig 3 dah o & EE oBEFRER
LizbDTH b CHICED EAIGHE (@) 22BLE (o) THRUKME (wfr) )= (&), /¥7
Fawn (20, =/AT (12), T AT A (16) HI20 PLETORKE A R U, oo

LAHHIE OMBREIL 0.66 TH -7,
3)  EBIC X AW

WRIERIAHE Lc b 0 & BT OB (30X30em) %, &M FI 4 ¥ —TRE 130~140°C 125
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Table 3. B # o # &
Drying time and
| |
. = ) B oXx (4 | &5 - e ks |
Secies Thickness  |Specific gravity| Initial M. C.
Species Log No. in green | in oven dry
(mm) i (%)
Z B v VT R ‘ | 1.1 0.33 167.1
Spondias dulcis 1,06~1, 14 0. 32~0. 35 162,3~170.9
T R =T 5 1.08 0.217 194.5
Alstonia scholaris I 1,06~1,11 0. 26~0. 27 190.1~196. 4
oo+ N T A 5 1.08 0. 52 75.5
Canavium indicum 1.07~1,09 0.52~0, 52 73,9~ 76.8
A0 —2—3IF+Y7 . 1.12 0.53 116.3
Terminalia calamansanai 1,11~1,13 0. 52~-0. 53 115,2~117,8
Ly K750 v E—34Y 7T o 1.15 ! 0.39 94. 8
O
Terminalia solomonensis 1.11~1, 20 0. 37~-0. 39 91.5~ 96.5
1.12 0.42 99.9
” 6 |
1.11~1,13 ’ 0, 40~0, 44 96, 3~102, 6
. . .14 0. 43 81.1
1,11~1,16 0, 42~0, 44 79, 2~ 82,6
s P < 5 .18 .30 96. 4
Octomeles sumatvana 1.09~1, 10 0, 29~0, 30 92.2~ 99,8
7 9 v ¥ v 9 1.05 0. 49 71.5
Elaeocarpus sphaericus 1, 03~1, 07 0, 48~0, 49 70,9~ 84,0
a7 o4 v A " 1.09 0. 40 72.3
Calophyltum vexans 1,07~1,11 0. 39~0. 40 68,3~ 74.8 |
< V] A 7 i 1.12 0. 31 130.2
Cryptocarya massoy 1.11~1,13 0.31~0.32 125,9~133,1
A4y 7R ” 1.14 0. 60 86.7
Dysoxylum gaudichaudianum 1.12~~1.16 0, 59~-0, 61 82,9~ 88.9
T VY F T YA s 1.04 0.29 161.9
Antiaris toxicaria ' 1,02~1, 06 0. 28~-0, 30 151, 1~170,0
T bAoA 6 1.08 0.28 205. 4
Artocarpus incisus 1,04~1,09 0.27~0, 29 202, 2~208.1
bl A v 177 . 1.16 0. 45 ! 88.0
Eucalyptus deglupta 1, 13~1,17 0.44~0,46 | 84,6~ 89,4 ‘
) | . 1.13 | 0.49 | 76. 1 ‘
| 1.11~1, 14 ‘ 0.48~0.50 | 712~ 79.9 |
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BeOM, IR %
shrinkage of veneer

WM Gl RE (R i , . . e sns
Lo D% inﬁ rg;aeM}JiLﬂ) i W | B

(Inisgialgstage) | Drying time (W1, 4%
- Shrinkage

N I o e e | (Tang.,
B 0| BRI (AP | i (B)Y | (oAngs Ereeh

(o ﬂg'lcﬁﬁfic) Measured | Converted (A) | Converted (B) |
) |

(% min) : : ed (B)
(min) | Cmin) Jmin) ey

|
24.3 3.03 6. 55 ! 5.72 2.31 § 5. 45

22,5~226,0 | 2,90~3. 10 6.25--7,05 | 5.57~5,94 L 2.29~2.36 | 5,355,585
SRS S
3.3 3.08 b.44 | 5.76 2.23 | 3.5
| | 3.55~3.65

29.0~-31.0 2.90~3.18 6.10~6.65 | 5,45~~6.16 | 2.10~2.50

ot

18.0 i 3.33 4.30 | 3.89 3.15 | 6. 54

17, 5~18, 3. 243, 44 4, 20~4, 40 ‘ 3.80~~3.98 3. 08~-3. 25 6, 456, 60

17.3 | 3.29 | 8.78 ‘ 5. 58 3.18 i 8. 98
16.5«47.5\ 19423, 32 6, 656,85 | 25,94 | 3.15~3.19 | 6.85~7.05

o8]
(o2}
~1
.
)

6.9 3.94 3.95 5 3.29 | 2.13 6. 98
25,5~-28.5 | 3.65~4,22 3.70~4.05  3.20~3.46 | 2.09~-2.22 6, 80~-7,05

3.46 5. 05 ? 4.36 ! 2.80
3.38~3,52 4,95-.5,15 4,32~~4,45 . 2,79~2.84 5 10~5,20

22.3
21,0~23.0

21.8 3.52 i 3.95 | 3.33 2.56
21,5~22.0 3. 46~-3. 55 3. 85~-4, 05 3. 25~3. 37 ‘ 2, 47~2, 66 5, 75~-5,85

27.8 2.98
26,0~-29.0 2,82~-3. 10

3.00~-3,26 | 2.12~2.19 |  6.30~6.50

.39 4.33 | 4.06 ; 3.37 j 7.13
3, 25~-3, 61 4,004, 75 | 3.85~4, 35 ‘ 3,34~-3,38 ‘ 7.10~7.15

24.8 i 3.55 1 3.25 2.91 | 2.49 | B. 00
22.5~-26.0 3.24~3.75 3,10~3,35 | 2.81--2.98 5

N
N
o
N
{
o
N
o
\O
o
)
L
O
i<
s

21.3 ; 3.22 ‘ 4,54 3.92 1.91 §.33
26,0~-29,0 3.06--3.42 4,30~-4,70 3.76~4,01 1.83~1.98 6, 25~6. 45

.67 5.15 4.34 Z 3. 04 8.13
C 5, 10~-5, 2C i L 44 2.97~3. 11 8. 05~-8, 20

—
<
R~
~ D

16,0~17,0 | 3.5

N
!
[N
D
@
N

w
i ~
1

2.0 271 5. 86 5.57 ! 2.85 l 4.38
26,0~28.5 2,67~-2.95 . 805,95 . 80 2,41~2,77 |  4.30~4,50

&)
(%)
jes)
3
/
C
w

i

2.8 29 | 69 630 | 215 5. 66
26.0--30.0 2,.68~3,08 | 6,80~7,15 | 6, 08~~6, 80 P 2,062, 42 )

o
[o
o
3
{
o3
~§
o

17.8 i 2.94 5.13 4.23 | 3.08 1.80
16.5~18.0 | 2.79~3.05  4.95~5.30 | 4,08~4.52 | 2,97~3.28 7, 40~7.80

18.0 19 4.51 5 3.85 ‘ 3.1 7.69
1 3.08~~3. 29 4,25~4,65 . 3.71~8,97 | 3.04~3.25 7, 45~~7,85
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Table 3. (03%) (Continued)

MERBREMIHRE $£2925

. N - T (Lt a kR
. Thickness | Specific gravity| Initial M, C.
Species Log No. in green in oveﬁ dry
(mm) | )
7 A v % 19 1.18 0. 50 68.8
Eucalyptus deglupta 1,15~1,17 0. 49~0, 50 66,7~ 70,1
T og = A= H A 2 1.1 0.52 103. 8
Syzygium sp. 1.09~1,13 0. 51~0, 52 101, 3~105. 6
7 7 7 1 1.08 0. 41 145.8
Anthocephalus cadamba 1,08~1,10 0, 40~0, 41 144,9~147,1
b R g 7 2 1.08 0.34 152.5
Evodia elleryana 1,06~1,08 0. 34~0, 34 150, 9~154, 4
2 7 v 23 1.11 0. 55 65.5
Pometia pinnata 1,08~1,13 0. 54~0, 56 61,1~ 69.3
1.13 0.65 686. 2
” 24
1.12~1,14 0. 65~0, 65 61,4~ 68,7
1.18 0.57 60.1
” 25
1,12~1,19 I 0.57~0,57 57.3~ 61.5
z 7 v 2 1.1 0.55 11.4
Pometia sp. 1,10~1,12 0.55~0, 55 76, 6~79.1
N7 F 2T L . 1.12 0.37 99.1 |
Palaquium erythrospermum 1,11~1,12 0. 37~0, 37 91,4~105.7 |
77TV F oa T 2 1.09 0.37 142.1
Planchonella thyrsoidea 1.08~1,10 0, 37~0. 38 141, 3~142,9
P S = B 29 1.06 0.30 173.4
Prerocymbium beccarii 1.04~1,07 0. 29~0. 30 166, 0~178, 1
€ NV F R 0 1.12 0.56 92.1
Celtis kajewskii 1.10~1,15 0. 55~0. 56 86, 6~ 95,4

) D FIHHEKEN S EKE 10% T TOREIER
2) B & 1.0mm OHEEGHEKEN D 109 % THET 2K
3) B 1.0mm QBUATESKEK 60% » 5 10% F THART B

AR £ 30X 30 em, BEERSRHE - ERIR

£ 140°C, {ERRIREE 58°C, Wik 1.6m/sec, BRI : 4
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r‘? X C¥s .
6 QD W gk BT i
ey rste Ding fme il 2
g < - Shrinkage
il e " Tang., green
g WO | i (AP | s (B)Y |
fiminy | (07Elemt ) Theasured Comvarted (A) | Comverted (B) | tooven dry)
(min) (min) (min) ‘ o
| | (/U)
18.9 3.40 3.98 3.28 292 8.39
18,5~19.5 3.34~-3, 48 3,90~4, 10 3. 22~3, 42 2.88~2.96 | 8, 35~8,50
16.4 3.04 6. 86 5.99 347 8. 85
15.5~17.0 | 2.86~3.13 | 6.65~7.20 5. 676,29 3.71~4,02 8.60~8. 70
2.5 | 320 6. 55 5. 86 262 | .35
21,5~21,5 | 3,15~3,23 6,45~6,70 5.76~6,06 2,55~2,71 . 6.25~6,40
“ H
26.5 | 3.30 5. 49 497 | 208 5. 50
25,5~27.5 ‘ 3.19~3. 40 5,30~5,75 4, 80~-5, 20 1,99~2.17 5,45~5, 58
e | 378 4.33 3.78 3.50 6.29
17,5~20.5 3.42~4,16 4, 20~4, 40 3.62~3.98 3,37~3.71 6, 20~6, 35
16.5 | 3.92 5. 05 4.31 3.92 ! 7.59
16,0~17.0 | 3.77~4,05 5.00~~5,15 4, 26~4,34 3.79~4,14 | 7.50~7.70
19.1 4.08 131 3. 55 3.49 6.79
18,5~20,0 3.84~4,33 4, 15~4, 40 3.31~8.80 | 3,27~3.71 6. 70~6, 85
17.5 3.45 498 | 435 3.47 | 1.3
17.0~18.0 3.39~3.57 4,85~5,05 4, 27~4,41 3.41~3,58 7,25~7,50
22.6 3.02 4.45 3. 84 2.49 1.15
22,0~23.5 2.95 \J?. 11 4,05~4,75 3. 54~4, 10 2.40~2,59 7.65~7,80
24.1 3.23 588 | 5.2 240 6.68
22,5~25.0 3.01~3.,38 5. 60~-6.10 5.07~b5. 45 2. ZéFvZ, 61 6.60~6,75
| T S |
2.8 | 2.9 6. 00 5. 56 2.25 5.15
26, 5~28.5 2,86~3,06 5.80~6.10 | 5,51~5,73 2.20~2.33 5,05~6. 20
m
16.5 3.45 5.76 4.97 3.26 6. 66
16,0~17.0 3.37~3,.55 5.556~6.10 ‘ 4,63~5, 20 3.22~3, 32 6.60~6,75

Notes) 1) Drying time for MC reduction from initial to 10%.

2) 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 : 30X 30 cm, drying condition : D. B. T. 140°C, W. B. T. 58°C, A.V. 1.6 m/sec, number of
specimen : 4.
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Table 4. B o HF
Warping of veneer
i fo JE AR R Helgfﬁ ?);Sf( ;8 jﬁegzs I:)Jf éeneer
i Number —
Species ! Log No, of OB A =} Ay
: specimens| Unloaded (cm) Loaded (cm)

épo;j;m‘g d;j‘”lc;’ 2 1 2 12.3 11.3~13.4 8.8 8.8-89
lez‘,tl)/m;scli;ola,;’lsr ? 3 7.8 71 7S 8.3 6360
ganaj;img ma‘ijumfz\ 8 d 8.1 7.7~ 87 8.7 6.5~6.8
?‘efnfn;;lfaia\l;;nz;anm 4 3 8.9 8.1~ 9.4 1.1 6.9~7.4
;eZmZ;lgagséoia;néfgi;J ” ° 3 8.0 &5~10.0 Tr 6972

” 6 3 8.3 7.9~ 8.6 6.4 6.3~6.5

” 7 3 8.7 8.2~ 9.3 6.8 6.7~6.9
jo:ctomelefu sumfltr;na 8 3 8.1 7.6~ 8.5 6.3 6.2~6.5
élaec?carpits s;haejficus ¢ s 5.9 94105 1.5 7.0%7.7
galogﬁhy?lzm; v}el.;:a;/;s t 3 1.7 7.5~ 7.8 6.4 6.1~6.7
E’Z’yp toﬁa(ya/fmassz‘y 12 3 8.2 8.6~10.1 1.3 7.3~7.4
gys;fxyl;m ‘;aZdithaudiammz H 3 3.5 8.9~11.8 1.5 69764
Znt;'jzrizto—:):icaz’iaj\ o s 8.2 8.1~ 8.2 8.4 6266
Zrl{:ca];'pgs }z]';zc/z{suz\ 16 3 9.9 9.5~10.5 1.8 69760
Emaly;m ;eg[up‘;a 17 3 1.0 6.6~ 7.5 6.2 6.1~6.2

” 18 3 1.1 7.2~ 8.3 6.8 6.4~6.7

” 19 3 1.8 6,6~ 7,9 6.5 6,.4~6,6
3yz;rg1;mﬂsg A 20 3 9.4 83~11.3 1.2 7.0~7.6
Anfhocephalu.s cadamba 2L 8 1.9 7.7 8.4 8.6 6.6~6.6
Evodzfeller;ana ’ = 3 8.5 7.4~10.0 6.5 62766
Pometia Zinnata g & 3 12 66-8.2 6.2 6.0~6.¢

” 24 3 7.0 6.5~ 7.6 6.3 6.0~6,6

” 25 3 1.2 6.5~ 8.6 6.3 6.0~6.6
gomeﬁa Zp. 7 26 3 7.9 7.0~ 9.3 8.5 6.1~6.6
?alai]mjm zry?hrjgs‘permum 27 3 8.6 &1~9.5 8.9 6.6~7.2
IélaZchim—Z{laa ﬁ/;{;\er)zdea 2 3 8.3 78~8s¢ 8.6 6ame7
;ter;ymgun? becﬁarii 2 3 11 7483 B.4 6464
geltis }lk/ajewzkz'i 8 30 3 8.8 8.5~9.0 1.2 6.977.5

¥ D)+ WE K 10 g/cm?
Note) * Load : about 10 g/cm?
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ZHEYIT A (1) Ly F7 79 v2—33+137 (6) VARV AN )
Spondias dulcis Terminalia solomonensis Elaeocarpus sphaericus

T S1ov7 2 (16) A4 v v (19 gz v (23)
Artocarpus incisus Eucalyptus deglupta Powmetia pinnata
Photo. 1 HL #i @ 4F o (%% 50 #0)

Warping of veneer (50 sheets for each pile).

W, GIKER 5% PITFICHRM L 50 A RO X A b X OEW (G0 10 g/lem?) Froo0T
filiEz U, Table 4 TR U7z NSO HLHBIC X AN E—EORAEPIZ TSN THIRLTA S
PPRFENORENBEDELTRARYIT A (D) BbD, TREEDLDIZ/ TV FY (9, TivrAavS
2 (16) BT oM 5. Lir LEOMLOBFZONIN SIEOCOREAVNE < AR FENC I & 72 28
HREBL, 2N 5ICDW0 T Photo, 1 1 50 WA EA & F DEFEERTE ORELRT,

PLEO#SR IS, K U7 28 SR B ORI DD TENTIIRRD K H 188 5,

a) ToubATZ (16) BEHEKENEFICE C, BRICET ZRMMICED,

b) 2RV YT (O BIHEKFENE CEERHE D PED, $HEROILN PO RED,

c) TWAL=2T D, Axe~2~3F)T D), TyFTIR AL, 777 2D, F7VF =%
7 (28), Tvxud (29) BUHHIEKENE L, BEBEEZPPREVD, MNRENREERE L,

d) U429 (20) BEREACRIEIPLOEOIRETH 205, WEBEIPPED,

e) =47 (12), T RYT (22) BEUUEENEND, BEBHEENEEER,

) ZOMOBEIZYWTE, HEOBEMEICBE LU TR FEcMEL 82 2 Lidian,
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1.3 B i & B &
| ERES AT E
BEEL D DI S BIRO B A A 3 3 owic, 3 MO TIRAHRABEEHZEA LTRIRE
RAEVER L, BB IEEBETT - 00

O gy

D R E K

BIE RS & RIS ETON L BiRA 15 35 cm I L7z B, &% R=v F5 4 ¥—Ick
- TEIKER 109 1T LR U o

HERBIRIE S SRR D 703, RE 20°C, BIERIEEER) 55% DIERIEHENICK 4 BREKE L, HA
M B A KEIT 9. 5~11. 5%, N 10.5% TH - 7o

2) EREER

BEANCE, —RICAREEICEASNTOS 7 =/ —VBilEESEH GE5 P), #73v a7
HAEOEIEEEN G5 M) XU ) THEEEN EB5 U) O3SEREHH L. PRARDHE
AEHERIC B 2R E 3 DA, M2 UBAKA, U3 2EE 03 SHAHME LTHRS
NTVBEHDTH b,

BEERHEORABIS & ZDME 1z Table 5 [T/Rd,

Table 5, ZHEHBKE A B Iz 0 ME
Formulation and property of glues

o Al A Mt .
Bt 4 ®] 4 Mixing ratio (parts) JXPE?’?U&?T&;E
e o e e . N roperty o
% & Fail ¥ oE - & O F K LA i
: = B e Iﬁixt—etﬁder and filler Hardener mixed glue
k H
Glue " Resin INE By X o NH,CI [k E®
| F-59 | Wheat £ pH®  Viscosity
B dour | Water (solid) | (poise)
7 =/ —VRIIEHEERIE (P) ‘ 120 | 28
i 1000 10 5 5 @150) | (21°0)

Phenolic resin glue

%%%?M§U7ﬁﬁé@%&
:_*T 113 2 6.1 36

Melamine-urea 100 1 8 0.5 1 (20%C) | (20°C)
co-condensation resin glue

o) TRIREEE AR (U) ‘
Urea resin glue |
E ) D ZHFREAZEGER) 2 —n 4 F PL-251
Notes) U-Loid PL~251 (Mitsui-Toatsu Chemicals, Inc.).
2) ZHWEMEE) -~ 4 F 350
U-Loid 350 (Mitsui-Toatsu Chemicals, Inc.).
3) ZHAREMZE@E) 21— 4 F 310
U-Loid 310 (Mitsui-Toatsu Chemicals, Inc.).
4) EHEEZEER) 2~ 4 ¥ PL-251 HHFiEH]
Filler for exclusive use with U-Loid PL-251 (Mitsui-Toatsu Chemicals, Inc.)
5) #'7 2B pH &
Glass electrode pH meter.
6) BIYmEREERT

B. F. type viscosimeter.

5.0 28
8 IS .
100% 17 8 0.5 (17°C) (17°C)
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3 Rl B4 M

P B O UIHRBOIC X 2 7 KO AE DSV EAICEE LT, 3K 1 HAOMBEAHEZTL,
AR, 85500 X OBHREIIC 3 775 4 4l 3 2 HEE L,

15k, WEREBOWRAE LTy y K57 v (Shorea negrosensis) 753 U7 E & 1.0 mm O BT
ZBER U iz,

PBEEOBFITE V7 2 — 0 — N2 7 Ly £ =] L, SARREEE AT T 20 g/(30
cm)? B XU 30g/(80cm)? @ 2 /KEELHELE Ulco FEEROBHRIIFKES 1 + 1 g/(30 cm)? DO
DIEFSDEEIR LI,

FERRZE/NEDR » b7 2 (AVITE 40X 40 em, FREAGK, $IED7 80t, 3B AfM L, HE®RET
HAC K - TRBOWRAMERL L 7o JERESRE Table 6 12777,

4) PR

AL TR ¥ AWHEE AR ETT - 7o Wl ORE TELEH O BABMKER] (LT JAS
B EV D) ICRE SN T A B BERERF GRERTH 25X13mm) & L, OIROERN QI 28
AGONEDBRIC B 2 AR EIC UCRME LD K DIl Uico BB OBE S L UBEE AR
A Table 7 1IR3,

@ HBRA R

571 D5 R4 Table 8 (#7E 20 /(30 cm)? @iy & LU Table 9 (¥7E 30 g/ (30 cm)?
DB WWRT . Fio, —ICEFE I ERHM O RE S BEFRESH D, LEOKEOEEBNEEAHER

Table 6. 4 #% & & 20 [L #F & 1
Condition of pressing

i 25 % %y = Cold pressing Zh F Hot pressing
JES il i [ H WA} i = T 1
Glue Pressure Time Pressure Temperature ( Time
e (kgjem®) (hr) (kg/cm?) O | (min.)
P 140 3
10 1 8 120 1.5
U ‘ E 110 1.5

Table 7. HEEAMSBRI 0B kOB RBRIE
Number of test specimens and method of bond strength test

o oo | BBAEN | REBR |
BoE A { & K4 Nlim]ger of Number of | hl;/lethojcjl (";é‘ é?)n{c%
~ plywood specimen
Glue Item (sheet) (piece) strength test
P s, anE | | JAS #iisE LR
Iy & Cyclic boil test in JAS*
| For each 3 36 N
species and : TAS REKimiaake
U glue spread Hot and cold soak test in
I o JAS*
* JAS- - BB

JAS : Japaness Agricultural Standard.
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Table 8. £ #F 7 BHEFKEGE  20g/(80cm)?)
Bond strength test [Glue spread : 20 g/(30 cm)?)

| #53v 207

. " . g A R e 2 . e
C MHE Y - — R NEOBIRERAL Ly e
B T EAEE . Phenolic resin co-condensation Urea resin
Specific resin
Species Log No SMaVIYI ™5 o o | KWk | % E 5 | A00% | 1B ) | AR
dr Bond Wood Bond Wood Bond Wood
y strength | failure| strength |failure| strength | failure
(kglem®) | (%) | (kglem®) | (%) | (kglem® | (%)
Z R Vv TR . 0.35 16.7 22 7.8 | 6 1.0 23
Spondias dulcis | | ’ 7.4~~15,7 | 0~100 | 4,6~10.5 | 0~ 40| 8,0~~12,6 | 0~100
T oo A =T 5 0. 29 ‘ 9.9 54 8.5 39 1.5 9
Alstonia scholaris ' 7.4~12,6 | 0~100 | 6,5~10,5 | 0~100 | 5.5~ 9.8 | O~ 80
A F Y U A ‘ 13.2 16.3 1.1 9
. o 3 0.54 0 h]
Canarium indicum 10,6~16.0 11,4~19.1 13,8~20.6 | 0~ 60
I — ‘ ‘ | _
PN 2| . ,
4.9.} 7‘)7‘ . . 6.2 | 0 6.9 o 15.4 8
Terminalia calamansanai 3.7~ 7.8 4,6~ 9.5 12,6~19,2 0~ 60
Ly KT7YY 1.0 7 1.3 8| 134 20
2—3FVU7T 5 0. 43 :
Terminalia solomonensis 7,7~14.5 | 0~ 40| 8.2~13.2 | O~ 40 | 10.2~16.6 | O~ 80
11.5 [ 11.3 6 14.2 32
»” 6 0. 42
7.1~14,8 | 0~100 9.5~13.2 | O~ 60 | 11,2~15,7 | 0~100
. . : i 10
y 7 0.44 | 6.8 BRI | 5.4 o \ 44
5. 1~10.5 6.3~12.5 1 12,0~18.5 | 0~ 40
- . ‘ !
E ) < 8 00s | 8T 23 1.1 28 \ 1.8 .
Octomeles sumatrana 5.7~12.9 | 0~ 80 | 9.4~13.7 | 0~ 80 | 5.1~10.8
g g v F v 9 0.50 13.6 ] 9.5 0 14.1 i1
Elaeocarpus sphaericus ) 7.7~17,2 | 0~ 80 | 7,4~~12,6 11,1~18.6 | 0~ 80
< 7 2,
| - - . — _ _ -
Homalium foetidum ‘ i
S i ——
a7 o4 v A . 041 14.0 27 15.8 33 16.0 36
Calophyllum vexans T 10, 5~18,0 | 0~100 | 13,2~18,2 | O~ 80 | 12,3~20,0 | 0O~ 80
- 4 7T o L 1.4 3 8.8 7.1
. 12 0.37 | v g 0
Cryptocarya massoy ; 6.3~15.1 | 0~ 60 | 6.5~11.5 4,3~ 9,5
) _
2N T e e
Intsia bijuga
EREEE I T
Dysoxylim » 0. 64 13.4 3 1. 4¥ 0 13.0 8
gaudichaudianum | 8.6~20.6 | 0~100 | 8. 2~15.1 9,4~16.9 | 0~~100
! -
T Y F T YA - 0. 32 9.3 59 9.0 34 5.1 Lo1e
IS} .
Antiaris toxicaria 5.8~11.8 | 0~100 | 5.8~11,8 | 0~100 | 4.3~ 7.4 | 0~100
TN H TS R . ‘ o 5 9.1 39 8.9 29 9.2 39
Artocarpus incisus ’ | 5.5~12,3 | 0~100 | 5.8~10.5| 0~100 | 7.2~11.2 | 0~100
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Table 8. (>-32&) (Continued)
iianiin |
GHIE 7 o R R ARIEEA | L) e
L Py ——— Phenolic resm Urea resin
il b JEk T co-condensation |
5pec1ﬁc | resin }
Species Log No. 8T8VIY 5 a5 TORpR TR % ) | KoK | BE 1 | AR
dr Bond Wood Bond ‘Wood Bond | Wood
i y strength | failure strength | failure strength | failure
‘ | (kgjem?) | (%) | (kglem?) | (%) | (kglem®) | (%) _
{ S g/ _ \¥gjcn ;
71 A v v . ‘ 0. 50 10.9 25 12.1 29 13.8 41
Eucalyptus deglupta | 6.3~16.9 | 0~100 | 8,9~16.9 | O~ 80 | 9.8~18,3 | 0100
S —— I |
i |
) o 6.8 12. 4 26 12.2 ‘ 23
7 18 0, 48 0
3.8~14.3 9.4~17.2 | 0~ 80 8,0~16.3 | 0~ 60
7.1 9 10.9 19 11 | 3
” 19 0,48 [
4,6~10,2 | O~ 80 6,5~15,1 | 0~100 8,2~16,6 i 0~-100
S SN IS . |
")7 A // — 7?‘\ N . . .
/ 1 : ] . 0.57 5.7 0 8.0 0 12.5 13
Syzygium sp. 2.9~ 7.5 5,5~10,8 10,0~16,0 | O~ 80
7 7 7 . o1 13.4 11 8.3 " 10.1 3
Anthocephalus cadamba | o 11,1~15,8 | 0~ 80 | 6.2~12,0 6.9~14,0 | 0~ 60
T KoY 7 ., 0.3 14.9 13 11.8 0 12.3 3
Evodia e/leryana ‘ o 10,5~19.5 | 0~100 | 9,7~12,9 9. 1-16.0 | O~ 40
s v s o e 16.2 48 16. 5 50 18.7 34
Pometia pinnata - T 12.9~20.6 | 0~100 | 12,9~22.5 | 0-~100 | 11.7~~20.5 | 0~-100
) . 20.8 19 16.8 18.8 9
p 24 0.72 ]
16,0~24.8 | 0~100 | 13,8~20,0 13, 4~~24. 31 0~100
. 19.8 13 17.2 8 19.4 4
” 25 0, 66
14,9~~26,2 | 0~100 | 13.8~22,6 | O~ 40 | 14,2~24,9 | O~ 40
2 v v » 0. 50 17.2 17 11.2 37 179 12
2 e
Powmetia sp. 11.7~22,0 | 0~ 80 | 12,9~21.8 | 0~100 | 14,3~22,9 | 0~ 80
NZF 4T L 19
Palaquinm - 0. 41 12.9 20 12 U 14 13.7
erythrospermum 9,2~~15.5 | 0~~100 | 10,5~~14,2 | O~ 40 | 10,8~18.2 | 0-~100
PG5 VT g RS . 4.9 23 11.0 12.9 36
X 28 0. 44 0
Planchonella thyrsoidea 11,7~19,4 1 0~100 | 8,9~14.0 10, 8~15.2 | 0~~100
oy N . . .
) 1 . 29 0.30 3.5 13 54 0 3.2 0
Pterocymbium beccarii | 7.7~12,3 10~ 80| 3.8~ 6.9 2.3~ 4.5
+ v g s . | . i .5
' ' T“ %0 0. 58 10.7 o 8.3 0 5A 0
Celtis kajewskii 7.7~14,9 5.8~12.6 0~13.2
vy N7 7V 15.1 5 8.0 10.6
. . (L) | 0.88 | 0 Y 0
Shorea negrosensis 11,1~19,1 | 0~ 80 | 5.8~10.9 9,2~12.5
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Table 9. £ %  J7 UEEANEAE 830 g/(30 cm)?)
Bond strength test [Glue spread : 30 g/(30 cm)?2)
} ’ I jé?/\\i/ -b;gj e
| AHUE 7 =/ —illaian NEOEREEE | Ly 2
- e s Phenolic resin . Urea resin
Tt Tk FAT . co-condensation
| Spec%ﬁc resin
Species Log No SaVIY "he 35 7 [ AWCE | B N | AR | BE U | ABK
| dr Bond Wood Bond | Wood Bond Wood
| yoi strength | failure| strength | failure| strength | failure
| | (kglem®) | (%) | (kglem®) | (%) | (kglem®) | (%)
2oy | s | e 9.7 £ 10.8 37
Spondias dulcis - 9.2~16.3 ‘ 0~100 | 6.8~12.8 1 0~100 | 8,5~12.0 | 0~100
T v A b =T 5 0. 29 10.7 68 10.3 44 8.8 24
Alstonia scholaris | ’ 7.4~~14,9 20~100 | 8.3~12.0 | 0~100 | 7.2~10.5 | 0~100
| i
|
/S B VARV 5 0. 54 15.8 12 19.8 | 15 18.6 ‘[ 5
.0 i !
Canarium indicum 10,3~19,7 | O~ 80 | 16,3~24,2 i 0~ 80 | 14.8~23.1 1 0~ 40
Az —2—IF5Y7 ., 055 6.0 0 i1.1 0 16.2 14
Terminalia calamansanai ) a 3.1~10.5 8.3~13.1 11,8~19,7 | 0~100
ISR N 12.8 32 14.0 23 15.8 29
Terminalia solomonensis h 10,2~-16,0 | 0~100 | 10.2~16,9 | 0~ 80 | 12.3~18.8 | 0~100
, . 0. 42 13.6 48 13.9 19 15.4 217
’ 11,1~15,8 | 0~100 | 11.5~16.2 | 0~100 | 12.8~19,4 | 0~100
, . 0. 44 8.8 9 12.4 0 15.6 12
] 6.6~~11.8 9.7~15, 1 12.2~18.5 | 0~ 80
T J = 5 0,34 12.2 68 11.9 40 9.6 o
Octomeles sumatrana ’ 8.6~15.1 [20~100 | 10,2~14,2 | 0~100 | 5,8~10.8
/2Ny B 0 0. 50 14.8 29 12.4 0 16.2 19
Elaeocarpus sphaericus ’ 10,8~19.2 | 0~100 | 8,5~16.3 12,2~23.2 ‘ 0~100
< 7 A 10 B B N o
Homalium foetidum ‘
Aom T o4 A . o a1 . 16.8 62 17.2 48 16.7 41
Calophyllum vexans ’ | 12,5~20,6 |20~100 | 12,9~19,5 | 0~100 | 13,4~19,2 | O~ 80
< Vi A 7 " 037 14.2 26 10.8 0 8.8 0
Cryptocarya massoy ‘ - 9.2~17,2 | 0~100 8.0~13.8 5,7~10.8
1 |
7 4 7 " o B B B B B |
Intsia bijuga J
ERR AR '“ o
Dysoxylum ) 14 0. 64 12.9 ] 13.1 i 13 67 24
gaudichandianum | 9.2~16.2 | 9.8~16.6 9.7~-17,2 | 0~100
‘ R L - ~
T v F T YA L s | 052 10.0 ‘ it 11.4 §7 1.4 5
o) . i
Antiaris toxicavia 6.2~13.8 | 0~100 | 8.6~15.4 | 0~100 | 5.2~ 9.2 | O~ 80
Tov AT R 6 0 32 11.6 ‘ 56 ‘ 10.9 48 11.4 56
16 L02 |
Artocarpus incisus 9. 2~15.7 20~100 “ 8,8~13.4 | 0~~100 | 9.8~14,0 | 0O~100
i A R
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Table 9. (o3%) (Continued)

1 AT T/ — R IR 2y 7 R
i i FAER . Phenolic resin co-condensation Urea resin
bpeqﬁc resin
Species Log Nol VI g se S TORIGR | # % 1 | Ao | B8 A1 | AR
| drv Bond Wood Bond | Wood Bond Wood
| y strength | failure | strength | failure| strength | failure
- ) | (kgfem?) | (%) | (kg/em®) | (%) | (kglem?) | (%)
|
7 A 1 1 ‘ . 050 11.6 58 14.2 56 14.8 52
el
Eucalyptus deglupla 7.5~16.3 {20~100 | 9,8~19,2 | 0~100 ‘ 10.8~18,0 | 0~100
o R R e ‘ ‘
10.1 15 16.1 46 14.8 58
” 18 0. 48
5,1~14,8 | 0~ 60 | 12.2~20,3 | 0~100 | 10,8~19,2 | 0~~100
_ 1 ‘ R . B —
! 10.5 12 | 14.9 39 14.9 34
” 19 i 0,48 |
i 4.5~14,6 | O~ 60 i 10, 3~~18,9 | 0~-100 | 11,7~18,5 | 0~ 80
S — S e ,“,, DI S—— | . . | - —
A A A . 5.0 | 10.7 13.8 13
. 20 0.57 | ] 0
Syzygium sp. ‘ { 3.2~10.6 8.0~13.2 | 11,5~16,3 | 0~100
5 7 7 14.6 35 | 10.8 12.0 7
21 0. 41 U]
Anthocephalus cadamba 10,6~17,8 | 0~100 | 8.8~13.8 10, 2-~14,5 | 0~~100
. R Y 7 I o % 5.7 | 21 | 125 8 13.0 4
4 U, o {
Evodia elleryana | 12,0191 | 0~~100 | 10.5~14,9 | O~ 80 | 11.1~15.2 | O~ 40
i | i i
R ‘ B E—— ]
4 v v ‘ - 063 14.6 I 81 ‘ 18.2 87 | 16.2 32
. .63 | |
Pometia pinnata 11.8--18.8 | 0-~100 | 12.9--23.4 | 0~~100 i 13,2~-20.3 | 0~100
~ | . 19.7 22 18.1 18 17.4 3
” 24 0.72 i
16,0~22,5 1 0~100 | 14,9~24,2 | 0~100 | 13,2~23,1 | O~ 60
‘ 18.8 29 21.2 21 20.0 4
” 25 0. 66
16,3~22.8 { O~ 80 | 16,2~~24,9 | O~ 80 | 16.2-~24.2 | O~ 20
- S “ e —————
5 v v , 168 no | 21 51| 185 18
. 26 0.59 | | |
Powmetia sp. \‘ 12.0~20.5 ‘ 0~100 | 16,8~26.2 | 0~100 | 14,8~~23,2 ‘ 0~ 60
i
e . ‘ ] ;
N A A . 13.7 54 147 31 15.2 44
Palaquium 27 0. 41 )
erythrospermum | 10, 8~~16. 8 [20~-100 .6 | 0~~100 | 12,9~~18.5 | 0~100
STV F g x T P 0. 44 14.3 32 18 13.8 27
Planchonella thyrsoidea ’ 11,8~~17,8 | 0~100 4,8 | 0~~100 | 11,8~16,5 | G~100
1 ) . )
D N = B . 9.8 13 5.8
. B 29 0. 30 [ ) 0 0
Pterocymbium beccarii 7.4~12.5 1 O~ 40 5.5 4.0~ 6.9
T {
x v F R i 12.2 9 4 9.1
\ e . .. 30 0.58 0
Celtis kajewskii 8.5~16.9 | 0~ 80 7 | O~ 80| 2,2~13.4
vy F 7TV N 13.4 B 10.8 10.7
. ) (LY | o.83 , i L. 8 , o 0
Shorea negrosensis 10,2~19,1 | O~ 40 | 8,6~13.5 ‘ 7.1--12.3 t
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Relation between bond strength
and specific gravity.
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Relation between bond strength
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Bond strength (K9/-n)
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Relation between bond strength
and specific gravity.
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FTEINTV S, ERBRARICHOIBERO AW ILE L EETOMKE Fig. 4 »5 Fig. 9 2TK
EER, BAERINICRT,

L OWRP LZNENDOHEERC OO THEE DL > T ERBEHR LB N L THEERO XD
D 2D FEAEERSBT DN 5,

1D 7=/ — Vi IEEEEH

COBEFANCOVTIE, Ya—4F—Ha (20), fza—42—3307 ) BIUVy FT50 04—
1FVT (D BBHROEDICrrDLT, WMBIVECEENERL, 7=/ — VERIEEERICK S
BICHEEDH L EARLTVE, Vy FT 59V a2—3F ) TR 3EKE S5 BT, No. 7 DA
O (5, 6) B 23HHEND0B ILEEE-TND, TOFERRIAMTH B, H7—riol;
IS EIRIC K 2 B OMELSRD SN IclERH 5,

A VvV 2@k (18, 19) BBEGENDITOVEAICBENEESIELRL, BHBLETC itk THE
ENRKE0% MLLT05E, BAE 208/(30cm)? iITh T, ®rF 2R (30) BIKMELEMTHS
Kb phrb5d, MBIIGUZESENEERLTORNC & o HEEMICHIENS 5 &5 icBbn b,

2) A5 3y TIHEAREEESH

COBEERICE ABENOEOBREICE, Try<ud Q9, ATo—2—3F+)7F 4), Ui—F—
e (20) B wvFR 30) HENH D, CNORBHEEITC LK - THEE L 30~50%
MLMEDONED, ZNENOMEERBEOLEL S DMOMICIIKT 2 M DEVETHD, #
BEHCHAEETAMEEBbN S,

3 =Y TRdlEHEEER

COEEFERNCBOTEENOBEOHEICZ 7 v~ed (29, 7vF7 YR (15), ®LFR (30), =
VAT (A2, THNRP=T Q) BXUZ Y v B) BEXNH L, INLOMBRBHEENETCEICK
> THENE 20~60% M L3540, ZNZNEREOREOMICHE L THRDE > TSk, #E
ODRERMTHEENZI LD,

T, EEFRBHEONEIC L EEIE~OER, —RBICBGELETCLICX > THERE TN
LELTV03, ZOBEBOEAR A 7Y« o) THMEEMIEEEFIC BO TR RS, BHEBKES
20g 5 30gITT AT EITL - THEBENT ¥H 2.5kg/em? FRE LTINS, ROT2 Y THIEEESKT
1% 1.2kgjem?, 7 =/ — VEHREEEHI T 1. 0kg/om? O LHEZRL TV S, THhZARNTEATH
S THEICK > TREZEDHD SNIBNED 6D D, WEINEREMICEOTEENIREV I ICEDN
%o

BlrEBInsc Lid, #71v 2 TREAMIEEENOSS, BARKIE 20 g ICB TR
FHH 10 kg/em? PITF AR UZCEREMES 126 57202 80 g KB TE 2 fic@gd LTt T
B H 10 kglem? RIEGOHE 1213 JAS BMIC I 1) 2 BAREUE 7 kg/om? 1T LIg BERF 8 () iR
HETHENBEL, ARBEORBICBNTIREEAET S A EBbN 5, BHOEITIZMD 2 #EH
CHROLNE AT R ERIIEDLTH 5,
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PRIV = a BT MO G

2.1 8=F 4 7 LR~ N
FoR I

COTEATR S~ 1 70— FERRBEAT S b 1e, FUHARI I & M 59 N B O

BN & E— FOMEIC & K123
L LBk
1) 8T 4 J VR FORE
SRBICHE L TR 1330 (P (24 #RE
T, 0.2mmx1~6mmXx20mm OFE/NTE 0.5 mmX5~10 mm X 20 mm O P E/NAVERL L 2.

— VS ey BLY 7Ty e WK

INTEACREBEESRERRIC O TREE 18%, NEAZ 105 s X DI L, L LS T
vR_uAd (29, T =T (), TYFT IR (15) BHILICEEL, SVl Ui, EBRENT
BKERE 15% KR LY THRE Gh—7 2 v J-492, REEYES 49%), GIRRIEBERRE

11%, W7 %, Wiitiliz Catalyst 376 4 T3BHEA Utce RSy 2 SHHh, 7 v

N A EERBENTERRE 5% IC ST E 3l o Oy 7 Licicdh, 7 </ —viitls PR-51236 7% 150
BHFEICTHEM Lico
b VI RE - WY O AT TR Y
Z 15 mmX35mmx35mm & Uiz, BEGE— FHFEZ0.70, BJEHRE I 150°C (7 = / —viiiso

)Jk'{‘)j( R N D j\‘

$1 0210185 ke Ak

&%
Bifld 180°C), BJEWGUE 104y, JEREL 30 keg/em? (343, 15kg/em? (34)), 5kglem? (443)

P L

[ k//x.'w

o FH Ve AT E U, BRI R

S

N

\H
i

2B Uk
Bkl & 2 pH OREE, #5150 g OB E 21 OREBKEPIC 24 ISREE LT - 120
FATOH— PN, 20°C, 65% IRIREE DB AL HC T 3 HITHIR BRI S 1L rco VT RERE,

3 HEEESL, AR URERN 1 5 ONC 24 REIAIBOKIE SIEIRE O£ IE JIS A 5908 10 & » TIT - 7es

131

@) # A4
D /NA O
T DHEERICH Uiz BURAM O il Table 10 10558 & 51 0.31 75 5 0.86 % T

T A f, AFUENCE L2 OMLICE KB T HHEDEEN PG Koo, SbEOAMOBA,
BRDZEBPWEY 2=V T e = VDF A TOUFBROE T EED »dco Fi, AEBROATT =2
—F=THZ 0. ALITOHLED S DI 30% & T TN, COLSWELED AMOEGie, +
A7 OYWNIRBESCEE T Uico ZNIEEIZEDE, DLDMONE LI BETTELEIIIND,
W Utcted TH B LichS o T/INTUI O LG & 3700, EEAM O T 0. 40~0. 70

DENCH 5 LHIBbN s,
KB 2 5 52 18 5 1o Dt & A & BIGAs L

C
5L, WRILES, WM IAE T AEANCH - foe FOBESMSIFAKTIRVERLSDOTHY, 2% LIE

)/2\4’ 2T

FOEPUINCE LT, F4 70F 4 7 « 540 27 DEM

OIS ED b DL L Kb (Table 10 &8,



—122 — MREMBR GRS #2925
Table 10, ¢ — 5 4 7 v 8 — F E B & @y
Characteristics of raw materials for particleboard
1 B ..
Kt T Tk T E[?S’}I” }(J:;{:f}{ Macg;n;?mhty in sh%vmg | 3};}, ,/}( lgé/ /j/f
' R S AL & O lue Ex- . Pum?:;re
Species Log No. C(lz;m) }iDuﬁJing Burn, | gajp, tractives in hot-
S B Y m kr{ife leractives | (%) pressing
;tero/cym/b\iumm bec:q;arii 29 0.31 Ht 3.37 .3 H#t
le{;m; sc}Zolc?Visf 2 .31 + H# 3,52 i
Zntzizm'? ta;ica?ria/\ s <81 H#r 2.75 B
Scfomelesu sumatyz;za | 8 .32 ‘ 1,52
gr;([)/ral;'pgs )z/nchu? ‘ 16 33 + + 1,47
g‘vodu?v eller;ana i 22 .8 | 1,87
grypio/c,arya/‘(masséy 12 .38 ‘ + 1.55
?pojdmg dniciy ! 89 + o o# 2.86
Yl{effﬁzlz;/;/c.zﬁa‘ysa/lo}?n;e;enjs’zsU ’ 4 c44 1,14
Anthocephalm cadamba 21 .45 4+ + 3.8
l]’lzz;]zch/onjllaJ f;yrZozdea 28 .45 +2 + 1.65
b2 = N A R VAV ] T = P
Calophyllum vexans § il 45 0.82
gucal;btus cli/eglup];a Y 45 +® 1,24
V/F77‘J/§‘~‘}'})’i 5 46 _—
Terminalia solomonensis
gucal;f})tz{s cZglup‘;a 18 . 46 + 1,09
g‘lae(?carp/us s;hm;cus : K .48 0.73
{e;@]\z;;l?agst)/lofn;n;njs—zsu 7: 6 .48 + 1.91 5,
}’\alazmjﬁ :;fy‘f?hré;permum I 52 2,04
ganaj’;iuﬂ;} mc?zcmﬁ 3 .57 + + 1.36 5.
gé!tis }Zajewikz’i“ * {80 0.60 | + W 3.47
gyzjgz:;m/}sp—. 7 A 20 .60 2.39 | 5.
éometia ?innata / 23 .63 +2 2,52 | 5,
lﬁometia gp, g 26 <64 + 2,42 5.
gucal;;btus cli/egluj)l?a 19 - 65 161
]ngeiia \\Zinnata g 24(25) .70 + + | 3.33
Dé;soajylu;ft (g;ycz@gic}faudia%um L4 .70 H 1.76
;"efﬁi;;ﬁawc;l;gl;anai 4 .70 , + : 3.65
JZ/%tsia bi];r/tga 7 | 18 770+ 1 + 7,42
;omaiz'm; foetz’diftjﬁ 10 .86 H + } 1,48
&) D #EREEOEICES Ui T

Notes) Species are being arranged in the order of the specific gravity.
Elhlkek-THhUk
It was caused by fuzzy grain which adhered to the edge of the knife.

2) HFEIFE LS
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2) kD B %
—HZAM OB IIINED pH 3ESEEIETH 545, COERTIE, vvxad, YUYFT A, LU=

®), 7% avn 20, pHT7 & L BENLOEERLL (Table 100, fod/oE 215 0f

DT — AT 4 VICHIRICE ST TR OBREZ 66, ZOHCOMICED T &= T O
FREBEZ Scs L LARYIRD 30 M, 12 BIEEOUMIC 7 v — 27 o« v OFEDED oI, <
NP Z T W= F 4 ¥ EGKANED 7 v 7 Y PO BICIZ B DD S sk - 7o

— TS VHEERUIEEO S B, TryNa4 LT vFT Y ZARBEFICE L, HEERAROLD S

AUl CHUBTIRIEM TR Lt 2 ) 7T BHEBSE MO LM O 7wy VI LD E SN2 ©

NG () =3V LB ETHEEREWOITE F U 45, 74 29 LD XD ICHER
BAAEIAEURNEOEHY, FrficT v A P =TDOEHICpH 6.2 T/ 0 24 UkEDEH D,

= OREBFRE - BICD A

3 R— FHEICE LT R o 3

TARINIC R — P E B~ FHEOMOMBEAR~ e & 2 A, WD ORRCHIBILAE ST, i

LEAOBEMOBRENKNETS - 20T, WREOR— FHEE R 582, IR GR— FikE/
B HE) 2RI 4o R Lk,

R — FREIRERED AL S b, 9O b BEEOE N E LI KN S EnhiTn
HESE YT 2720 TH YD, COERTHRBSENSA Sitic, LAL 0.4 1
TOREIRS 2 DV REEF RO Yy 0 24 U2, BERROID, MEMET LicbDbd o
mivte (Table 11, Z ORIV TR, AIHTER pH BEHROE I,  BRESEEHEE QTN A%

VI W VNNV A

PRI OB R AT & - SEREAEG RO N T, N OBRIERY 7o D oS g s RO A &
feltcfeb EBDhILE
24 BRI B 1 2 BUKIE SRR IHESET LT, TNEERESMEARRONED -,
PLEOMERRORE, =) 7 MIREERIT S — 7 ¢ 7 v di— AT 2 M6, H-BETRT v
A, TAMALET, TYFTYR, TUw, Ua—f—Hn (20, ©IADOEMREIEETHS

!

2.2 N FA— K
KIEE T~ F = F OB 5 © 10U URRBEE S Bt e

D EBR I
IJNE .

24 R 30 A SE O T v TIREREMOT AT VY FF 7 54 T b~ 45550, &
kit (165°C, 175°C, 183°C), 7R 4 9, M

WL, OICATIY PUNFa YEIOY 7 5 4 F T

(o]

e
K
M1 D ORT CREMBIA B 7L - T/ all

LT T Y 3 2284 2o v 2151,

2)  HRIE J O
VIR EDBON v 7 13 X Lz b 8 (LB O o7 fiH8Ii3HE 2002) L,
Fig. 10 IC/RTAF ¥ 2~ W TEJEL T Fl— FaiEi,
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Table 11, » — 5 4 7 w

Characteristics of

i i RkES To ke | EAK

Lo No. | g 6| Bemiy

T v X wm A®  Plerocymbium beccarii 29 0.67 0.66~0.68 2.16
7 v A b = T¥  Alstonia scholaris 2 §.68 0.65~0.69 2.19
T v F 7 Y 2Y Anliaris toxicaria 15 08.67 0.61~0.70 2,16
T )] =4 Octomeles sumatrana 8 8.66 0.64~0,67 2,06
T h T R Avrtocarpus incisus ( 16 g.68 0.66~0.70 2.06
s N v T Evodia elleryana 22 §.68 0.68~0.70 1,82
- Y/ A 7 Cryptocarya massoy 12 6.69 0.67~0,70 1,82
AR VU T R Spondias dulcis 1 §.67 0.66~0.68 1,72
RS S %;mmalm solomonensis } / 0.68 0.67~0.70 155
7 7 7 Anthocephalus cadamba 21 0.70 0.67~0.73 1,56
A A S S Planchonella thyrsoidea 28 0.69 0.67~0.70 1,53
7B =Ry AP R VN Calophyllum vexans | 11 8.70 0,67~0.73 1.56
7 A % % Eucalyptus deglupta 17 0.70 0.68~0,73 1.56
SRSt j—’llj“ejminaléa solomonensis 0 0.68 0.66~0.69 1.48
bl ba 1% v Eucalyptus deglupta 18 0.67 0.65~0,68 1,46
72y B Elaeocarpus sphaericus 9 8.67 0.65~0.70 1,41
vy N7 T S ses ﬂ_;‘ejminalia solomonensis © 8.76 0.686~0.72 1.46
AL S BN Palaguium erythrospermum 27 0.88 0.67~-0.69 1.33
R ) B BN Canarium indicum 3 0.69 0.67~0,69 1.18
+ v F Z Celtis kajewskii 30 8.87 0.66~0.70 1,12
Vogx = F = H A Syzygium sp. 20 0.68 0.67~0.70 1.13
P v v Pometia pinnata 23 §.76 0.68~0.73 1,11
2 7 v Pometia sp. 26 8.67 0.65~0.70 1,05
7 A |’ %% Eucalyptus deglupta 19 0.69 0.67~0.71 1.06
2 i v Pometia pinnata 24(25) 0.69 0.68~0.71 , 0.99
24 )y R Dysoxylum geudichaudianum 14 | 0.69 0.68~0.70 3 0.99
Axza—4—3F Y7 Terminalia calamansanai 4 i 0.71 0.69~0.75 \ 1,01
7 A Vi Intsia bijuga 13 0.70 0.68-~0.72 0.91
Eg 7 A Homalium foetidum 10 | 0.689 0.69~0.70 : 0. 80

) 1) W LR OIRICES Ui

2) COBREIRER/NTEKEFE 5% ICLTH/ Y7 LIDT,

3) bR RN AKE 18% TV 7 LD T,

7 =/ — VRIS EIE G Ui,
15% IS TR Lo




surface particle was depressed to 15%.
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R~ F

particleboard

W s s | Mo sE | < I 4 ARCRET | RARSWiRY

M. ,O R M. (,) E i Interggl boad holding strength swelling
(kg/cm?2) | % 104 (kg/cm?) ; (kg/cm?) ) | (%)

407 397~419 1 50 4.8~5.3 i 2.5 2.2~2.7 47.5 42,7~-49.3 | 14.8 14,0~ 15.5
398 329--442 | 4.9 4.8~05.1 ‘ 3.8 38.3~4.1 52.8 47.5~57.2 | 26.8 21.3~ 33.7
370 288~410 4.8 4.3~51 | 1.8 1.0~2.6 45.6 41.2~~51,1 85.2 57.7~122.6
356 296~-429 5.1 4.9~5.4 : 1.7 0.5~2.7 44,89 40.8~50,1 | 46.8 37.4~ 57.1
453 428~-497 54 5.1~5.8 4.2 3.8~4.5 61.8 58.3~65.6 | 14.3 11.3~ 16.8
496 468--524 5.5 5.2~5,7 5.3 3.9~6,0 60.8 ©55.5~65.3 | 20.1 18.8~ 21.9
480 430~470 5.0 4.8~5.3 0 2. 1~4.3 52.6 49.0~-56.7 | 38.8 33.5~ 43.3
411 337~472 4.9 4.6~5.4 3.6 2.9~4.3 55.1 52.5~60.2 | 19.2 17,4~ 24,2
420 383475 4,8 4,5~5.2 5.7 4.8~6.4 76.0 71.1~80.9 6.3 5.0~ 8.9
501 465~-533 5.7 5.3~6.1 | 3 2.6~3.9 63.6 58.0~70.6 | 27.7 25.0~ 30.7
447 421~490 5.4 5.1~5.8 3.9 3.2~4,7 53.8 45.6~62.6 | 22.8 19.4~ 22,6
514 481~571 5.7 5.4~5.9 | 4.8 3.6~5.7 63.5 ©55.3~70,4 6.2 4,9~ 8.5
391 344--443 4.7 4.3~5.0 3.1 2.2~3.7 52.7 43.5~72,3 5.1 4.5~ 5.7
435 395--460 4,7 4.4~4.8 4,8 3.7~5.6 66.4 59.2~72.5 4,9 4,2~ 5.8
397 358~456 4.7 4,4~5.0 3.7 3.3~4,6 57.2 ©53.1~62.2 4.5 4,2~ 5,0
413 353~-465 5.2 4.8~5.6 3.1 2.2~3.9 54.4 47,3~58.9 | 20.0 13,2~ 26,5
462 412531 5.0 4.8~5.3 5.3 4.2~6.3 4.8 58.4~70.0 7.0 4,1~ 8.5
483 418~513 5.3 5.0~5.6 4.5 2.8~5,7 59.7 53.3~65.5 | 13.7 10.2 17.5
453 409480 51 4.8~5.3 4.5 3.3~5.8 86.7 47,8~78.1 50 3.8~ 7.5
240 208~-288 4.3 4.0~4.8 8.9 0.7~1.0 44.9 35,3~58.3 | 32.2 29.0~ 36.4
281 238281 3.7 3.4~4.0 1.9 1.2~2.6 36.7 30.6~44.6 5.4 4.7~ 6.0
408 325~514 { 50 4.7~5.3 3.0 1.8~8.9 §7.5 60.6~75.2 1.1 50~ 9.6
402 318454 4.8 4,1~5.3 3.0 2.2~3.9 56.2 45.1~62.0 6.5 5.2~ 7.9
401 364~465 4.7 4.4~5.1 2.9 2,1~3.3 52.7 44.1~63.7 4.6 4.3~ 5.3
363 309~-408 4.3 3.9~4.5 1.6 1.0~1.9 49.9 40.1~57.9 19.2 17.9~ 20.7
353 312402 47 4448 | 2.0 1.2~2.7 52.2 46.0~61.7  19.5 17,3~ 22.2
434 350~-549 5.3 4.8~5.8 ! 4.2 3.1~4.9 | B3.5 56.6~69.4 | 2.8 9.6~ 15,5
377 341~-405 4.6 4.3~4.8 1.5 1.2~1.9 i 52.2 46.0~57.9 9.6 9.1~ 10.6
276 242~-316 3.8 3.64.2 l 1.8 1.2~2.4 i 37.4 29,1494 i 12.4 10.7~ 13.8

Notes) 1) Species are being arranged in the order of the specific gravit§. -

2) Phenolic resin was used for this species which occured the blow or puncture even in 15%
surface moisture content.
3) These species caused the blow or puncture during hot-pressing, then the moisture content of



— 126 —

WIS 2025

8) 4 ABRER—]

WS kO WEE By E LTRD
WIR STV Fa Rl A

183°C TR L 1z 7z,

504

R ric e 5 7 4
VITNY e Vi 3IKEDRINE Gl v 7 HR
H 0.3%, 0.6%, 0.9%) THRML, X2
FNT 2/ =PV 0.3% ZRA LUK IRNT
WEKE LTHEET v 3 =9 2 OKERE S B
T pH % 4.5%0. 2 1B L7z D BB, BEL,
XS ICHLEE (150°C A\aE T 3R 281
- THERBRICH U,

4 YA TR 2

T ) VRSV ERER0.3%, 0.6
%, 0.9% O 3 KHEE~,
v 0.3% EHER L, OTRIFR ) SRBOMMAEIZE C UTHMEMBRES 1 -7,

5) LB LU

ST Z4

[{Shge

£ o E 7K
S

Pressing pressure

[$;8
w
Oy
O;
o

L70”
Pressing time

JE B 6 (sec)

Fig. 10 BJEA/r ¥ 2 —v
Hot pressing schedule.
RS T 4 VLTI g

FOREECTERR A & M eov 7 HE 3 %,
DOBIPEA I 2150, SRR, MERREL -7,
Pl EaEicdhid Table 12 DMWY TH %,
6) Bk
T alER & K ER I JIS A 5907 1T K - 77
BEMIRERIZY » v - RNERRBERE S B,
Lo

HERHIZENEFNS~6HTH -7,

9 % MR LTt 3) &Rk

4
690)

FRRRERIE 7 v v o AR E RIS X D RE

Table 12. %+ 4 ¥ v /8 £ U ih o 1

Treatment of sizing and oil

BRINFIR I E (xa‘mw B2EL) (%)
15 H Rate of addmves based on weight of pulp oM m
T TAY T L b e vy ok
Items TeLY g VLYY THBR %l%églgu; Heat freatment
Paraffin Phenolic | Linseed oil sulphate
emulsion resin | P
P A X RO 550609 0. —
Sizing test o e T ’
. 3.5 o b [
YA XHB O | o5 ososo09 10 I
Sizing test - T M M ! o~
| i 150°C for 3 hours
A A v R _ | — 3 6 9 -
Qil treatment test ‘ R |

* pH & 4.5 ICH%
To adjust pH to 4.5.
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L 183°C TAMR L 7o 7 1 & WEALER, A XIS S O BE 13 2 o

WL, WEMBE S C 15 - i fE Table 13 1057,

1)) i oo
PRI I AR LR AGED SN M IE Y 4 — 2 —H 4 (20), == (8) BB LIS,
T = AR & A Y © AT TS NTO AN, i & b A S KB TE

DIFFT RN AT 5

a5
Py

T4 7 (13) BIUOY 4 — 2 —H LD v 7 HY

DPRETAET L, REITHTE LIS0gs
WMAER LT,

A6 ORI BUK Sy, 1 % NaOH aljisy, 7 v~ VTS

TV, AHK S =0, L~ T

GR NS A 2 A, 7w 7 20, BHIER, FEFSEE T v VRO S LIS R - D T
HAHEEZ I D,

o> pH & 8.85-5.68 AL, ZEHHIED AT Lot - TRV 72 2 )

TR EE A I IR I WR SN D E DI TN B, K OBRIERE & e &

BN B R BRI TR 170D - o

iR AR D

= I 2 (10) D7 - W T RIS S8, - Fail U0, Ao oh

SEAB RV (RS, DURDRSS) 2L, S ORI S EIEHOL R Y oh

OLEV/NESE oY SN CRAVIZPA PR che
ERIRE P b EHEIN L,

SR O B O R 1R SRR I T R L e

MU S D EEPILLY, COlkbl— FEOD0MIEEID b

325 DMEUEL JE"‘;SV}?{T {, Zr MRS 4 u'J» 4

7874 Lichs o T HAE T oD HE M i R L 2k

P DRRIZ I D B 7o0b,

H J‘f j\—j % 5‘—3(/)1’ Z v;/lLQO

Zvr v (23~26) 1347 v P (Sapindacea) 178

LA REMICE S, R WK OV T2 BT 5 L2 ROEAPA T, BlE0bE L5 L

FAHN,  OHOKEIT Saponin &% GHT A

Y AMEEILENTS O, & TN T NS T 4 Ve A DV T A B S G, HRABOFE R
12 100mm 2 & B AR,

Z OBFINEE R — FOMKIEIC S BT 200 & Mbidn, X7 7 4 v« T2y o YOIRMENRQ.9

%) 015 - Th JIS BUBICHE ST 2 BKFREE SN - o,

B L OMIZENERSS O, TERETREICER SN B0 A4 ZH ORI T
A VH HBEOLEAR TS D, —FE2HETIMTHLE0A LS,

2)  AILEEDS R — FHEIC S JE T e

AEOMHERMIZAREE 94 ZF (BEUTT =~/ — L PV WRETEICIERICK S 145k

L, BB (v b=27 (2, hFYV o6 B), vy FT59va—3F+)7T ~7), TYFTYR
15), FubtAw7sT2 (16) BLUT TV F a4 7 (28)) O RS 700kg/em? 2L i d 3 Ui,
DOMLOBMIEE RIS, JHROVES) & 13 EA Y O BT W (A0 B4 1 il
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Table 13, ~ — F &
Properties
4 ®OEAEE mmr | B s | B KK B e .
. . Moisture Specific gravity
0, reat- ic _
Species % ég mee vl Thickness content é?\. ‘ i . i@ w
- . i (mm) (%) in air dry in oven dry
I i 3.32 8.3 0.99 8. 91
[ 3.24~3. 38 8.0~8. 6 0.97~1.00 0.89~0. 93
e o s na 3.25 1.2 0.98 0.92
AR vV VT 2 : I 3.23~3.27 7.0~7.3 0. 97~1, 00 0.91~0, 93
Spondias dulcis it 3.29 1.0 1.00 0. 84
3. 28~-3. 30 7.0~7.0 1.00~1,01 0.93~0. 94
v 3.14 6.6 1.01 0. 95
3.10~3.17 |  6.5~6.6 1.00~1.01 0. 94~-0, 95
I 3.30 8.8 8. 97 0. 89
3.22~3.36 8. 6~9. 1 0.94~0, 98 0. 87~0, 90
_ I 3.05 1.5 0. 97 0. 90
7w A =T . 2.97~-3. 14 7.1~8.0 0.95~-0, 98 0. 88~0, 91
Alstonia scholaris m 3.35 1.2 0. 98 0.92
| 3.30~-3. 40 6.9~7.5 0.97~1,00 0.91~0. 93
2.72 6.8 1.03 0.96
2.71~2, 74 6.6~7.0 1,02~1,03 0.95~0. 97
1 3.28 8.0 0.97 0. 90
3.23~3. 34 7.7~8.2 0. 97~-0, 98 0.89~0. 91
3.22 1.5 0.98 0. 91
ok VT A ; I 3,20~-3. 23 4,8~8.5 0.97~1,00 0.89~0, 93
Canarium indicum I 3.19 8.4 0.98 0.91
3.19~3.19 8,3~8,5 | 0,98~0,99 0.90~0. 91
v 3.27 6.4 1.04 0.98
3.26~3, 28 6.1~6.6 1.04~1, 04 0.98~0. 98
1 3.23 1.2 0.97 0. 90
3,18~3. 31 7.0~~7. 4 0.94~0, 98 0.88~0. 92
fxa— I 3.51 1.3 0.97 0.91
Z—3IFYT ) 3. 48~-3. 64 7.3~7.4 0. 95~0. 99 0.89~0.92
Terminalia ‘ o 3. 46 7.8 0.96 0.89
calamansanai 3. 40~3, 50 7.6~8.0 0.96~0, 97 0. 89~0. 90
3.47 1.5 1.02 0. 95
3. 42~-3.53 7.3~7.5 1.01~1,04 0.94~0. 97
1 3.24 8.8 0. 99 8.91
3. 20~3, 26 8.5~9, 1 0.98~1, 00 0.90~0. 92
vy K779 3. 00 5.0 0.99 0. 94
2—=3IF)7T . I 2.98~3.03 5.9~6.0 0.98~1.01 0.93~0. 96
jel
Terminalia il 3 33 8.3 ) 0. 96 0. 89
solomonensis 3.25~3. 43 8. 2~8.5 0, 94~-0, 97 0.87~0.90
3.217 6.5 1.03 0.97
3, 25~3, 28 6.3~6.7 1.02~1,04 0.96~0. 98
I 3.27 8.6 0. 97 0.89
3.23~3, 31 8, 4~8,7 0.96~0, 97 0.89~0. 90
I 3.39 8.5 0.95 0.88
. 3. 38~3, 40 8.3~9.6 0. 94~0, 97 0. 86~0. 89
"
I 3.18 1.3 0. 97 0. 91
3.10~-3. 29 7.0~7.6 0.97~0.98 0. 90~0, 92
v 3.28 1.0 0. 87 0. 90
3.27~3. 28 7,0~7.0 0.96~0, 97 0.90~0. 92
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of hardboard

- . BT - o e ] o :
Iy o (kglemd) Bk R | QAESEEE | SRdUms | BIEDES
e? 1ngrstrcngt1 Water Thickness ggﬁg?gi Tensile
uy B R % © B absorption swelling ot rengt%l strength
hﬁ?ﬁg%gicéf/ Speéiﬁclétrengf%” (%) 1l (%) (kg-cmfcm?) | (kg/cm?)
‘ . .

338 371 ! 73 50 14 240
325~351 352~-393 71~75 49~52 14~15 2832~252
509 555 31 21 12 356
479~575 519~-619 3032 | 20~21 10~14 346~-367
559 596 47 21 13 386
552~-567 592601 43~-49 20~22. 12~~15 342426
639 876 43 23 18 474
632645 674~-677 41~45 | 28~-24 15~18 452~-479
413 485 80 34 12 275
391~442 443~-501 58~63 34~-34 11~13 265~-289
600 667 42 21 11 408
575~618 651 ~680 35~~46 20~-21 10~13 376~440
701 164 27 | 16 10 543
652~723 719~~788 25~-28 16~16 9~~12 515~571
683 689 40 18 12 458
656-~677 685~-701 38~42 17~18 11~14 427~~485
375 j 4186 76 48 17 259
349~-420 | 391~—~465 76~-77 46~-50 15~19 250~~267
524 574 30 19 i8 442
500~558 560~~607 27~-32 17~20 16~19 396~-487
637 702 21 11 23 510
615~659 672~-731 | 19~-23 11~11 21~25 463~-558
161 716 35 21 24 528
694~-707 707~725 | 32~38 18~-22 28~:24 519~545
383 423 99 87 15 235
339416 387~-454 98~~100 65~69 13~16 215~249
459 507 17 11 § 318
438~-485 484~532 14~18 10~11 4~ 6 309~323
483 541 24 20 10 352
429~.528 485~-594 2425 10~25 4~16 341~-363
635 ‘ 668 34 15 18 436
618~-659 645~682 3138 11~18 15~19 416~456
411 453 66 40 20 275
396~-427 442~-470 | 65~67 39~40 19~.22 264~-284
615 656 ‘ 17 14 9 442
598~-637 639~-679 16~20 14~15 8~-10 381491
612 691 40 15 12 448
592~-635 671~711 35~45 15~15 11~14 444451
701 722 37 18 ‘ 19 497
677~-719 701~750 29~42 17~19 18~21 397~402
430 483 ‘ 74 44 22 300
413~45C 465~-506 | 72~76 43~46 20~24 289~313
566 845 | 27 15 12 385
537~-591 622661 | 24~29 14~16 10~13 389~401
679 149 | 28 14 12 474
639~-701 710~772 i 26~-30 13~16 10~14 461486
613 879 45 17 20 467
610~615 ! 675~683 1 46~47 16~18 19~~21 417~538
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Table 13. (o3 %) (Continued)

BB A

45 202 £

ook R

T

Bt BOEARS mmr | E 3 . H
; | Moisture Specific gravity
Log | Treat- Thickness content = 4 | i s
Species No. ment (mm) (% in air dry in oven dry
I 3.25 8.5 0.98 0.490
3,20~3. 29 8, 2~8, 7 0,97~-0, 99 0. 89~0, 91
wi 7YY I 3.17 7.8 0.98 8. 92
—IFU7 , 3.11~3. 22 6,9~7.1 0. 97~0, 99 0, 91~0, 93
Terminalia n 3.19 1.3 0.97 0. 81
Solomonensis 3.10~-3. 29 7.0~7.6 0. 970, 98 0. 90~0, 92
v 3.23 6.5 1.05 0.8
3. 22~-3, 24 6. 4~6. 5 1.03~1.06 0,97~1,00
I 3.36 8.7 0.87 0.89
3.29~-3. 41 8.5~9,0 0. 95~0, 99 0. 87~-0. 91
T 1) = o 3.39 _8.7 0. 96 0. 89
3. 363, 41 8.5~8,8 0. 95~-0, 98 0. 87~0, 90
Octomeles ° 3.38 8.5 0.98 0.90
sumatrana 1T 3, 363, 40 8,5~8. 6 0. 960, 99 0.88~0, 92
v 3. 41 .5 1.00 0.94
3.38~3. 43 6. 4~6., 5 0.99~1,01 0. 93~-0, 95
I 3.08 1.8 1.02 0.95
3.03~3. 09 7.8~7.7 0.99~1, 04 0. 93~0, 96
v v R v I 3.18 8.4 1.02 0.94
o 3.15~-3, 23 8. 4--8,5 1,00~1, 02 0.93~-0, 94
Elaeocarpus 3.07 1.5 1.02 0.95
sphaericus 3.01~3.12 4,8~-8. 4 1.00~1, 03 0. 94~-0, 96
v 3.1¢ 6.1 1.07 1.01
3.17~-3. 21 6. 0~6. 1 1.06~1.09 1.00~1, 03
I 3. 41 1.5 0. 91 0. 85
3.33~3. 46 7.4~7.5 0.91~0, 93 0. 84~-0, 86
5 I 3.70 6.8 0.92 0.88
~ 7 A " 3. 60~3. 80 6.7~6.9 0.91~-0, 92 0. 85~0. 86
Homalium foetidum n 3.76 6.7 0.91 0.85
3. 64~-3,92 6. 5~7.0 0, 90~0, 94 0. 83~0, 88
s 3. 41 1.2 0. 87 0. 90
3.39~-3, 43 6.7~7.8 0, 94~-1, 00 0. 88~-0, 94
I 3.23 7.3 0.98 g.91
3.19~3. 25 7.1~-7.5 0.96~1, 00 0. 90~-0, 92
} 1 3.20 1.4 0.98 0.91
b7~ A N N o 3. 20~-3. 20 7.4~7.5 0. 951, 00 0. 89~-0, 93
Calophyllum vexans n _2.88 1.9 0.98 6. 91
2.62~3.16 7.5~-8,2 0.97~1,01 0.90~0, 93
v 3.18 1.4 1.05 0. 98
3.13~3, 21 7. 21~7, 45 1.03~1, 07 0. 96~-1, 00
I 3.23 8.4 0.99 8.92
3.20~-3, 26 8.1~8,7 0. 99~-1, 00 0.91~0, 92
o I 3.28 8.7 1.02 0. 94
v Y g 7 > 3. 21~3, 28 8, 6~8.8 1,001, 04 0. 92~-0, 95
bl 550y | 3. 24 8.3 1.02 0. 94
Cryptocarya massoy 3.20~3, 28 7.9~-8, 8 1. 00~1, 04 0. 93~-0, 96
v 3.18 6.4 1. 04 0.98
3. 15~3, 21 6.3~6.5 1.02~1,05 0. 96~-0, 99
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fow s (kglem?)
Bending strength
oo Ry '
Modulus of
rupture

404 447 ! 83 53 | 28 328
378~427 419470 i 81~-84 | 49~.55 | 2632 | 317334

622 677 ‘ 20 14 % 13 458
603~-646 662702 20~-20 13~14 ! 1213 428459

679 748 ‘ 28 14 ' 12 ‘ 474

639701 710772 I 26230 13--16 PO~ 14 ! 461486

761 774 35 71 ; 546

738~-785 762786 3238 i 20---23 570

e

Wk E O BOKESEER
Impact

Water Thickness :
ab on | el i or bending
absorption swelling . strength

(%) (%) | (kg-cm/cm?) | (kg/em?)

Tensile
strength

531

338 380 | 80 ‘ 52 12 245

317~-363 352410 : 7883 f 5154 11~13 216263
470 530 | 12 | 12 3 | 399
430~-499 492561 ‘ 2013 12 810 i 404

603 671
568~-658 640~-718

629 669

593666 ! 635703

12 10 an
[REV 912 ‘ 462481

| 436

426459

385 ‘ 59 38
347~-407 t 5761 35--41
532 3 11 1
5047554 1717 1111

567 § 15 12 15 ‘ 424

538586 | 1415 1112 L4 16 At de 4734

635 20 | 13 ‘ 27 3 472

617653 17 me 24 ! 10~14 267228 448-.-490

269
2527281
g

360384

282 i 94 | 54 7 132
2692940 ! 9395 ! 51~-57 G 8 ; 130133

441 19 15 5 242

419476 : 160022 14015 4r b 240-.-243
472 ‘ 554 ? 19 15 | 4 | 256
438~-488 : 503~-587 17720 i 127219 3o 5 252256

498 § 549 ‘ 38. 0 ‘ 13 8 314

436559 497598 3443 12714 g 9 278349

e}

487 534 | 64 ‘ 38 18 f 340
453~512 : 505~560 ; 64~-64 i 37~-38 17~-21 3282357
588 i 647 14 i 12 12 ; 398
560~-599 ] 630678 1315 11-12 Pl 13 r 383~.-4
630 | 693 17 : 12 12 | 388

583674 ! 647~ T 23 1 4me20 | 1113 T4 373463

738 | 754 33 l i5 17 508

684777 710~780 | 2937 I 13~17 | 16--19 486526

I

326 | 356 78 | 51 ! 15 231
304347 331~-378 7477 49~253 1316 205247

521 : 555 45 ‘ 21 | 18 400

498542 535~-568 44 a7 ‘ 207227 1319 398402
619 i 656 47 21 15 409
586681 | 631~-708 ‘ 46749 i 2022 i 13~16 : 407411

682 ‘ 699 | 48 27 : 17 444

645~717 661 ~-729 | 48--49 ! 26227 LE~17 436460
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Table 13, (m3%) (Continued)

MRS mE 202 5

1 FAEE bmt | E S : L
. - Moisture | Specific gravity
o) Treat- Thickness - o N
Species Nf ment feleness content SR N R
’ (mm) (%) in air dry in oven dry
| . 3.06 7.8 0. 98 0.91
2.93~3.16 7.7~7.9 0. 960, 99 0. 890, 92
_ 3.10 5.8 1.00 0.93
7 4 7 s it 3,08~3.12 6. 7~7.0 0.98~1,01 0.91~0. 94
Intsia bijuga 3.09 8.1 0.99 0.92
3.07~3.12 6.9~10.8 0.99~1, 00 0.91~0, 93
3.20 6.8 1.04 0.98
3.16~3.25 6.8~7.0 1,00~1,06 0, 97~0. 99
I 3. 31 8.4 0.97 0.89
3. 25~3. 39 8. 1~8. 6 0. 95~-0, 98 0. 88~0, 91
g S =z 3.17 6.8 0.98 0.92
g4 7 o I 3, 14~3. 22 6.6~7.0 0.98~0.98 0,91~0.92
Dysoxylum o 3.18 5.7 0. 87 8. 91
gaudichaudianum 3.15~3. 21 6, 4~7.1 0.96~0. 98 0. 90~0, 91
3.22 6.8 1.00 0.93
3. 21~3.23 6.8~6. 8 0.99~1.00 0.93~0. 94
I 3.22 8.7 0.97 ﬁ 0. 89
3.13~3. 30 8.5~9.0 0.95~0.97 | 0.88~0.89
3.19 8. 6 0. 87 i 0. 88
TYF T A I 3. 09~3, 31 8. 4~8. 8 0. 96~0, 98 0. 890, 90
Antiaris toxicaria il 3.30 6.6 0.98 0.90
3. 27~3.33 8, 5~8, 7 0.97~1.00 0.98~-0, 92
v 3.39 6.5 1.02 0.96
3.38~3.38 6.2~6.7 1.00~1,03 0. 94~0. 97
I 3.22 1.7 1.00 0.93
3. 15~3. 30 7.5~7,9 0.99~1. 01 0,92~0, 94
N 3.16 4 1.01 0. 95
T AT R y ! 3,16~3. 16 6. 3~6. 4 1.00~1.02 0. 94~0, 95
Avrtocarpus incisus m 3.22 6.1 1.02 0. 96
3. 20~-3, 24 5,96, 3 1.01~1.,04 0. 95~0. 98
v 3.38 5.9 1.04 .98
3.37~3, 39 5, 8~6, 0 1,04~1,04 0. 98~0. 99
I 3.24 7.0 0. 98 0.90
3,19~3, 27 6.8~7, 2 0. 95~0, 97 0. 89~0. 90
1 3.34 1.5 0. 85 0.88
B A vV . 3.31~3.37 7.4~7.8 0.93~0, 97 0. 86~0. 90
13
Eucalyptus deglupt 3.21 7.3 0.96 0. 90
ucalyptus deglupta 1T 3.08~3. 36 7,27, 4 0. 950, 96 0. 89~0, 90
v 3.34 1.1 1.00 0.93
3.32~3. 37 7.7~7.8 0.99~1,01 0.92~0. 94
|
L 3.30 6.9 0. 94 g.89
3.28~3. 30 6.7~7.1 0.93~-0.95 0.87~0, 88
I 3.40 7.4 0.94 0. 87
s 3. 36~3. 42 7.0~7.7 0.93~0, 94 0. 87~0.88
” e}
I 3.40 1.5 0.94 0.87
3. 37~3. 42 7. 4~7.6 0.93~0, 94 0. 86~0, 88
3. 44 7.0 0.99 0.92
3. 41~3, 46 7.0~7.1 0.98~1,01 0.91~0. 94
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Bending Streng?h Water ‘Thickness gﬁgiﬁt Tensile
B B R 3 v oE W absorption swelling ot rengtg}{l strength
o =4 H=
M}?S;;zg‘;e()f Specific ‘Strength (%) (%) ‘ (kg-cm/cm?) (kg/(mi) -
370 409 82 53 18 215
344~-389 388~-427 80~85 51~54 16~~21 212~219
480 530 18 13 11 303
471~516 515~-547 16-~22 13~13 11~12 292~314
500 545 18 12 9 348
491~511 535~-564 17~19 11~13 7~11 338~360
622 637 21 11 17 404
587~658 608~665 18~21 11~12 15~21 401~408
353 397 93 62 22 245
341~358 389~-403 91~94 61~~63 17~-25 235~-263
486 530 30 19 13 383
466~~-508 507~552 30~31 18~19 13~14 326~-399
552 606 31 19 20 414
490~-581 545~636 30~-33 18~-20 18~-22 410~422
851 698 41 24 23 486
643~-659 694~702 43~-752 2227 28~24 453~-515
412 485 75 47 13 310
383~-437 438~492 73~77 45~48 11~15 299~-327
587 658 34 18 12 393
551~~644 621~712 28~-44 17~21 11~18 378~-407
679 152 48 18 13 492
636749 710~812 45~46 18~20 12~~14 480~-504
701 134 44 20 14 498
693~709 732~737 40~49 18~23 13~15 483~527
391 4N 56 A 23 284
371~-405 400~-436 54~~56 31~-31 20~26 253~318
561 569 17 12 13 425
550~572 561~577 15~18 10~13 12~13 418~438
731 160 16 12 { 16 431
703~746 740~774 15~18 12~13 : 14~17 426~437
784 197 24 9 24 536
775~-793 791~803 23~~25 8-~~10 23~25 501~556
403 449 84 15 16 251
386~425 434~-470 82~-87 14~17 14~17 241~259
518 585 16 14 15 348
488~554 566~623 15~19 13~14 12~16 326~371
523 613 18 14 11 396
499~611 556~~679 16~-20 13~14 10~13 386409
615 862 21 15 19 441
584~-612 637~707 26~29 15~16 17~22 412~471
382 436 86 50 14 254
358~401 411~460 86~-86 48~52 12~16 248-~266
480 526 18 15 10 327
445482 515~550 15~21 l4~16 9-~11 315~338
538 818 17 14 11 307
526~549 600~628 15~19 14~15 10~12 289~-325
611 662 21 14 24 493
619~689 25~30 12~15 486~500

565~-639

18~26
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Table 13. (m3%) (Continued)

| i oo , s$7 B
fit TE JEAEE ek e % 1 ENV G & Hﬁ‘ o . ;‘f'l.
) I Moisture ﬁSpecmc gravity
Log [reat- |  Thickness content o - % %
2 ~ e J o | X Bz, fs!
Species ; No. ment (mm) (%) . in air dry - in oven dry
. 3.62 | 1.1 0.92 | 0. 86
3.51~3.73 6.9~7.2 0.91~0.94 | 0.85~0,87
I 3. 51 ‘ 1.8 0.30 | 0. 83
oA v o 3.49~3. 53 7.7~7.9 0. 89~0. 91 0. 83~0. 84
Eucalyptus deglupt i 3.51 8.0 0.90 0.84
ucalyptus deglupta 1 3.49~3.53 | 7.5~8.3 0. 89~-0, 92 0. 820, 86
e 3.82 ‘ 1.4 0.94 0.88
3.60-~3. 63 7. 267,57 0.91~0, 96 0. 85--0. 90
I 3.18 | 8.0 0. 95 0. 988
3.17~3.23 7.8~8, 2 0.93~0, 95 0. 86~0, 88
. . 1 3. 20 1.1 0. 95 9.88
T B I A . : 3.19~3,22 = 7,4~8,0 0. 94~-0, 95 0.87~0. 89
Syzyei _ - 3.24 | 7.82 0. 85 0.88
yeygtm sp m 3.18-.3, 32 7. 68~7.92 0.92~-0. 96 0. 85~-0, 89
v 3. 21 | 6.9 1.00 | 0.94
: 3,14~-3. 26 i 6.8~7.1 0.99~1,01 ; 0.92~0.95
I 3.27 : 8.9 0.99 0.91
3.20~3.33 | 8.5~9.2 0.97~1.02 0.89~0. 93
\
5 - 5 3.33 1 8.7 1.00 0.92
7 7 7 N I 3.30~3.36 | 8.6~8.8 0.98~1. 02 0.91~0, 94
Anthocephalus o 3.33 i 8.9 1.00 0.82
cadamba I 3.32-.3.35 | 8.8~9,1 0.99~1, 01 0.91~-0, 92
v 3.20 | 6.8 1.08 0.99
3.19~3.22 |  6.6~6.9 1, 05~1,07 0.98-~1.00
| 3.20 8.4 | 0.99 1 0.91
3.12~3, 26 8.0~8.8 | 0,97~1.00 0.89~0, 93
) PO I 2.75 7.0 i 1.00 0.93
A ) 2.71~2.78 | 6.7~7.4 | 0.98~1,0l 0.92~-0, 94
Evodia elleryana ) om ,3',69; o - B.7 | 100 ) {1.79:1 )
2,67~2.72 6.66.9 0.99~1, 01 0,93~0.95
v | 2.69 6.0 1.04 ‘ 0. 98
Yol 266~2.71 | 5860 | 1,03~1.05 0. 980, 99
{ ‘
_ 3.15 7.1 0.98 0.92
Yol 310319 7.0~7.1 0. 98~0. 99 0.91~0, 92
p . g o | 3.21 8.7 0.97 0.90
4 % v . L 8,253, 29 8. 6~8.7 0,97+-0,98  0,90~0. 90
Pometia’ pinnata - 3.19 8.5 0.98 D.90
I 3.13~8. 23 8,4~8,7 i 0, 98~0. 99 0,90~-0, 91
v 3.28 1.3 1 1.02 0.95
3,25~3. 31 7.2~7.4 | 1,01~1.04 0.94~-0, 97
|
I 3.28 8.7 0.97 0.88
| 3.20~3. 40 8.6~8.8 0. 940, 98 0.87~0.91
o 3.23 8.7 0.94 0. 87
o | 3.19~3.28 8.5~8.9 0.93~-0, 95 0. 850, 88
' o | 3. 31 | 8.9 0.95 0.47
| 3,293, 33 8.8~9.0 0. 940, 95 0.87~-0, 87
v | 3.30 8.0 0.99 ‘ 0.92
| 8.26~3.33 7.8~8. 1 0.98~1.01 | 0.91~0.94
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- ?n ing strengt Water Thickness b{(f?lg?g% Tensile
e R R ‘ ¥R R absorption swelling Stfengt% strength
M?S;tlﬁieﬁ Specific strength (%) (%) . (kg-cm/cm?) (kg/cm?)
371 432 99 ] 55 ‘ 13 | 210
350404 412463 97-~-101 1 5456 ‘ 13~15 ‘ 208~212
389 466 20 ‘ 14 } & | 746
377~409 453486 1920 13~~14 | Yoo 7 ‘ 239253
467 557 19 13 17 | 248
440~-483 535~575 19~.21 13~14 | 6-— 8 244-.248
531 607 | 30 14 ! 13 | 383
507 ~-568 588633 | 29--32 1 2~15 {14 3732392
\‘M - S S e
338 | 386 | 55 44 | 11 | 190
308~-380 351~~430 J 5356 4444 i 10~13 ! 163213
358 407 1 19 13 ; 4 223
355~-366 i 398~-409 18~-20 1313 | 3~ 5 223223

\
: 1

an | 457 19 13 | 4 1 232
1

J
445423 1 445~475 ‘ 18--20 1213 | 4o 4

685~739

25~29 L 441563

230~-234
514 ; 550 19 13 12 ‘ 332
495~-.542 ! 526~571 1820 12~~14 } 1113 i 330~-334
SN NS A L S -
408 447 ‘ 87 61 ! 20 291
393~425 433~-467 i 85--89 59~-62 } 19~~22 276300
549 597 ; 33 20 ? 17 | 414
525~587 580~630 | 31~34 19~-20 | 16~18 | 383~-444
626 683 1 38 19 : 22 * 474
576666 635~727 ; 3641 18-19 ] 2024 ! 462~~485
174 782 | 47 30 ! 25 507
747~796 760~810 } 44~-49 ; 27~33 24~~26 i 498516
- _ U S S T U SO
| ‘

412 * 451 89 45 | 26 323
404422 438~464 67~~72 43~47 ‘ 21~-30 ! 308-~-352
597 641 21 15 3 15 483
542641 591691 21~21 1415 ‘ 1416 459~467
645 685 19 15 j 17 | 568
608675 656--715 19--20 [ 1515 i 16--18 . 546590
702 | 715 i 29 ‘ 16 ] 27 ] 502

668731 s o ‘

398 434 75 ? 47 ‘ 18 1 247

381411 ! 413~-448 7476 | 46~47 ! 1720 240253
479 % 535 39 1 16 9 ‘ 330
476498 522~557 3939 | 1o~ 17 811 ! 311348
568 630 40 18 1 10 376
554586 | 613~~650 39-~41 1516 : 910 : 344407
575 § 605 39 17 18 414

545604 ! 570~641 38~39 ! 15~17 | 15~-17 395433

423 ! 474 12 48 \ 15 % 252

402~-432 | 458~-482 71~73 45~46 14-~16 223272
382 ; 442 48 \ 18 | 7 ‘ 248
368--392 1 428~460 4449 i 17~18 i 7o 8 235261
472 | 542 43 ‘ 18 ‘ 8 322

| 16~16 | 710 311334

454~-485 ‘ 524~556 41~44

544 591 42 | 18 | 17 360
533~554 | 569~~611 3944 1 17~19 16~18 342~-377
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Table 13, (003:) (Contmued)

MRS

o

& 5E 2925

A I 3 =
o w|AEs mEr | g os | B KX & ecific gravits
| Moisture - ?peclﬁc gravity -
. Log | Treat- | Thickness content 2 %, ‘ i =
Species No. ment (mm) (%) in air dry in oven dry
1 3.20 ‘ 8.3 0.95 0. 88
3.16~3. 30 7.8~-8.9 0,93~0, 97 0. 860, 90
. . I 3. 31 8.5 0.95 8. 87
Z v v 2 3,27~3.34 8, 4~8.6 0.92~1,00 0. 85~0, 90
Pometia pinnata 3.24 8.7 0. 95 0. 88
3.17~3.31 8.5~8.9 0. 94~0, 97 0.86~0.90 |
v 3.28 1.8 0.99 0. 92 ;
3.24~3, 32 7.3~8.0 0. 96~1, 01 0, 89~0. 94
I 324 8.3 0.99 8. 91
3.19~3. 31 8.2~8.6 0. 98~1, 00 0.91~-0, 92
3.24 8.8 0.95 0.88
4 ¥ s I 3.15~3. 33 8.7~.9.0 0.94~0,97 | 0.86~0.89 |
Pometia sp. o 3.21 8.9 0.85 ‘ 0.87 |
3.19~3. 25 8.8~9.0 0.93~0.98 0. 86~-0, 90
3. 31 1.5 1.02 0. 95
3.27~3.35 7,477 1.00~1.04 | 0.93~0,97
1 2.80 7.3 0. 98 0.8t
2.76~2. 83 7.6~7.9 0.95~1,01 0. 88~-0, 94
¢ 5 A 2.84 | 8.7 0.95 0.87
SR . I 2.8 ~2.9 | 8489 0.93~0.97 | 0.85~0.89
Palaquinm 2.86 | 8.9 0. 85 | 0. 87
erythrospermaum 2.83~2.89 |  8.8~8.9 0.95~0.95 | 0.87~0.87
v 3.48 f 7.3 1.01 0. 94
3. 45~-3. 51 7.1~7.6 1.00~1.02 | 0.93~0.95
I 3. 26 8.5 1.00 0. 92
3.21~3. 33 8.1~9.0 0.98~1, 02 0.89~0.94 |
> 5 v oL ox S ‘ 3.17 6.8 1.02 0. 86 ?
7T a7 | I 3.14~3. 19 6.6~7. 1 1.02~1.03 0. 95~-0, 97
Planchonella % 3.16 8.0 1.01 0.93
thyrsoidea | o 3.13~3.19 7.0~10,7 1. 00~1, 02 0.92~0.94 |
| 3. 24 6.1 1.05 1.00
‘ 3.24~3, 24 5.9~6, 2 1.05~1.05 0. 99~0, 99
r 3.29 i 8.9 0.97 0. 89
3.27~3. 31 8, 7~9, 2 0.95~0.98 | 0,88~0.90
P A= R 1 3.47 s 8.3 0.96 0.89
- 3.45~3.49 |  8,2~8.5 0. 95~-0, 97 0. 88~0. 90
Pterocymbium I 3.45 1 8.9 0.98 0.90
beccarii 3,42~-3. 48 8, 6~9, 1 0.95~1, 00 0. 88~0, 92
v 3.39 ‘ 6.8 1.02 0. 985
3.32~3.44 | 6.6~7.0 0.97~1.05 0.91~0, 98
1 3.28 8.7 0. 36 0. 89
3.23~3. 32 8. 68,7 0. 95~0, 97 0. 88~0, 89
B I 3.44 8.4 0.95 0.87
v F R 0 3.37~3.47 | 8.3~8.6 0.94~0.95 | 0.86~0,88
e 3.43 % 8.1 0.95 | 0.88
Celtis kajewskii 1 3. 423, 43 7.7~8.3 0.94~-0,97 | 0.87~0,89
v 3.37 | 1.6 1.60 ‘ 0. 93
3.33~3.40 |  7.4~7.8 0.99~1.01 | 0,920, 94
) T B, W57 4wy g V0.6%B+7 </~ V03B BN F3.5%, W T/ LYY
0.6%+/¢5 7 4 v L=y av0.3%B -+ NV F3.5%, TV : BEECIN6% Corev PEEHL)
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Notes) I : Untreated specimen, II

on weight of pulp).

: 0.6% paraffin emulsion+0.3% phenolic resin+3.5% aluminum sulphate,

I : 0.6% phenolic resin-+0.3% paraffin emulsion+3.5% aluminum sulphate, IV : 6% linseed oil (based

e 7?én§in$ Str???ﬁﬁffgm_wﬁ Water Thickness ggzg?gt Tensile
l\%& 2 £ ,ﬁf | ® O®E absorption swelling st rengt% strength
| Tk 1 IS
?SSEEEQO Specific strength (%) (%) (kg-cm/cm?) <kg/cm%),,_,,
368 419 80 49 f 15 208
343~-391 400~-436 79280 48250 13~-16 202213
447 513 37 15 9 302
430~478 495534 3140 15~-16 8~10 297306
501 568 44 16 10 319
484~-532 555~597 40~-48 15~19 8~13 319~320
580 631 44 20 17 390
550~612 606~~650 39~48 18~22 16~20 326~454
422 464 81 ! 55 19 264
409~-431 447~ 475 80~82 52~57 18~~20 251~271
445 508 40 17 10 333
435~458 5056~-514 38~~41 17~17 9~~11 323~-343
514 588 37 15 7 417
460~-561 540~-652 34~~40 416 7~ 9 399~435
558 5990 43 2 17 341
539~~584 567~~617 40~-45 18~-23 15~19 366~417
430 475 71 44 18 271
390450 435~-507 70~-73 4446 17220 252~-291
466 534 22 14 ] 378
449~474 526541 21~22 14~~14 6~ 7 370~386
515 596 23 19 8 412
503~-534 576~592 23~24 12~30 6~11 405418
§02 642 25 12 18 449
571~629 609~679 16~-37 917 16~21 425~472
350 380 75 51 14 248
325~371 362~394 75~75 50~-52 13~16 241~261
591 617 7 20 15 468
557623 584~-644 26~28 20~21 12~16 450~486
873 120 39 25 18 538
648~706 694~749 26~4! 23~-26 16~20 533544
127 734 36 17 21 512
716~737 722~746 ! 35~38 15~18 19~22 495~541
—_— - . | e - e . - R
364 409 | 96 64 17 286
353~379 391~-431 | 94~-97 62~66 15~20 275~~293
550 618 36 23 15 478
519~-586 585652 34~-39 23~24 14~16 452~-499
649 723 44 21 18 558
606~693 690~755 43~46 21~22 14~-18 553~563
696 732 i 44 | 26 19 536
662~723 722~2745 i 3947 23~29 18~-20 518~553
353 398 ! 101 69 12 210
339~357 383408 100~~102 ‘ 68~~69 11~12 200~~219
430 483 33 i 19 9 267
415448 482511 30~-36 | 19~-20 | 9~-10 264~-270
482 550 43 i 22 | 11 308
472~~491 541~-555 | 47~51 | 20~~25 ! 9~11 291~326
543 584 | 38 : 19 i 12 341
524~555 559~-599 29~43 17~21 10~14 319~-363
i
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T) 3N, SSKCMKE~DZHRS TR OB TIREE IR 5117,

TNAL=T, AFVOL @), TYFTIR, 7’73 vFar7, FUVETRNAT I VTNV
VORMER 1% 50 ENLLEIC Ui iud JIS Bisicdiin g 248 (ks 26% LIT) Mo
AR A

LOZEZIAPOBITHENSD, MoLbOMOBRELBZECTHLENSA

Tty VOB E SICGREEICH B 5bh, £ < OMMOMITE ST 600 kg/em? £ 2 %1
ERL, LU=, 77V Fax T IKBOTE, RINENI % OBf 800 kg/em? Pl LO#IFES % R L
2o

CDXDICHEHTIZREDOR— FBGONTHIMKEOWEIIZPED v 4 ZH & DHRBED KB
ThsElbNni,

VbR, RO EBHES I 5T,

D BAEOR— FaeflEeE bmkERssoaRfmd (E&LT7 ), FI%H0IEER LOR
HFERD SN DD, Uis LR KB R CH %o

2) TV VYA RMHAEIZE L Lie R — FidE ks LS WEIN, < O JIS #
WICEGT AMEER LI,

3) Tt TN IVDYA S VI EBLIE s le B~ FTRIRINEOBAKIC L - TE LI
BEOZE LN RS S,

4) OB AR OME RIS E B 2, EAEIT et 30~50% dEO I EEIR L

5) HMIERE, MO, AR E X— FOME & ORICHEBEDHD SN ORKROERTH
b

WKL T 2 b v, EEMT S SRR R S SR, MRS o, i RE E Ay v
g, T &K, IRDRE &~ .

3. /4 b 7 1t

3.1 # fE R

BB W
WHEOABNLE D O BREHEE N O pIcd 5 E & BT, 7OvT, BN O R ERE O EE R AR
BB fo b IcHibiER,  HkiTE, BRI Ui,

1O B F &

D AEREHZ S 2IEB0THE SN 57 b7 RERT 5 L B,

2) BRI TR A A, RS 100 15T 150 AR, iR KO v— 4 VIR 1,000 5T ENE
7150 ABIE L 720

3 BEEIRNCL - THER L,

&

e (i) — RN PR — 2 Y06

@ # e
Ak AE Table 14 DL BDTH S, Fig. 11 FHKE L et o0l s SMEodE (L
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Table 14, {it st #4

Morphological properties of wood fibers

e o f R M H

il g \E A J Moo £ Al CE é I 1'1
M species l{ Ljog\&g 1‘ Fibgﬁi{e}])]gbth Piber (dk)lmeter t}itkg(fss
L I " ()
Sonsics dutcts | BUEICEES ; 37 2as | 7
let]gfzzcj scifiz\o/;c_z;'zsjm ] 2 1.38 0.84--1.85 43 3456 | 6. 4
ézamz;im;}) m;{icmf; | 3 132 0.91~-1.86 | 26 1834 7.5
;‘eiwif;éiga}&l;mgmj\;anai 7 | 4 ‘ 1.48 0.98~2,12 27 1843 | 8.1
%e;f”l}”/alzay‘jso/](,:;;nZn?;;} : ‘ 5 L 1,32 0.95-1, 84 27 17--42 6.2
” & 6 1 1.30 0.80~-1.90 28 1433 5.8
4 } / 1.41 0.94--2,19 23 1530 6.3
- ) “ |8 1.6 1.12-2.44 41 3060 = 6.5
Qrfotnde; szmlialrtina w E
Iélaeojca?’ﬁys sphaericus } K o 1.310.85--1.96 30 17eeal ‘ 7.5
Igomulizm; foctiduji;z 10 1.80 1.07-2.37 31 2044 j 11,2
(/,,alar;)hy;lm; wjez;ezfzs | H | LT 072163 28 1736 1 5.7
(;7')’Ptoiarya/firnassgv ‘ 2 1.28 0.80~1.76 ‘ 38 2456 | 6.7
I/jntsia bz']:;ga 7 } 1.38 0.86~1.87 23 1828 6.8
) g, ,w
léywjxyh:m Efm%]dzc/h\audmnum ‘ b 1.45 1.04-1.84 26 1638 ‘ 9.3
ént;mg‘w;m)m‘ \ 151 1,02 0.65-1.67 32 17meed el
;lrf)gca]rpgs Jz'tfté;fsu? o - 180 103234 0 41 2565 5.9
zégumlyjllm ;l'/eglztﬁli/a f H 1.28 0.78~1.82 | 21 1529 7.7
” L 18| 1.30 0.83~1.76 22 1329 8.2
| |
” 9 1.28 0.851.72 20 143 | 8.6
gi’yzj;glf;m“%; S o 1.87 0.97--2.28 28 2138 9.7
Amhoceplfzalm (a(?amba ! 2! | 1.5 0.87--2.18 ‘ 38 2554 9.0
l?vodmiaellm’;ana ” 22 1.44 0,93--2,04 29 19~44 | 6.8
4 U v Lo 4 0 ! .y -
Pometia pinnata ; 101 0.70-1. 34 3 1782 6.
4 | 4 1.00 © P25 7.0
” i 25 1.08 0.75~1.38 | 21 6.6
Domotia :p 4 i 2 0,99 0.67-1.26 | 23 14-3) 6
= . 7 |
};alaz]mj:m ’;r;z{/u;)\spc;mum : 2 Co1.94 1,202,861 A1 24mbo 8.7
l]’laZW};nZ/lajtiyrZozdea “ 48 1.37 0.77~1.74 | 42 34~53 | 8.2
;le’ro/cym/b\mnfbewam @ 1.43 0.87--1.98 | 39 23--52 e.v
€ LT R A€ 1.39 1.00--1.82 22 16--30 ¢

Celtis kajewskii
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RN I P R S
7F 06 07 08 09 10 v 12 13 4 15167 16 19 20 21 22 23 24 25 26 27 28
# # & Fiber length (mm)

Iu | )} )l‘ k 2T DI R 0N E
2 \//// /_HGZO 8!0 2'7 (BT RES)

Average fiber length of each species
Zb ZA 23 5 »_2 6 932813‘ 72924 ’f\gu?es show The log nurber )

15185
30

Fig. 11 # # & o @ K

Distribution for fiber length of 4,500 specimens.

) D3ekohTEDNE LpERLIEBDTH b, SRR ST+ 204 Q1) BELEL, RO
TwI72 (10), V= (8), "r—Z—HLa (20), Torbhv7rlz (16) BXU77 7 (21) THD,
VI Lsmm PLETEMM S v— T IBT 5, BHMEO v~ T3 8w v (23~26), TUFT YA
(15) BXCHm T 4 va (11) 1£ET, FEMERNRETSH 5, 1o 1I8HFIL 1. 28~1. 46 mm D i
1LTWN 5,
LR 20430 DREPHICH A0S, BOEOLEDELTRET VA M =T (2), 5V Fax7 (28,
T F 2T b, TIMEFANTZABIOCZ ) REBHF S, WIFNd 40p LIETH -7,

= 7 ARSI 11,20 ThH » 7o £ DMMDOIFIIZIT 9. 7~5.7p DHPHCH - 720

1 N

3.2 X L 7 4t
WERE - BHEEY - T REL

AEHTHE Y FEIC LB P L EE LN VT DEBIC DN T, BREBAET - 7,

O A8 F Ik

IDENPA W |4

WEMEFaF VT 9 0-TF w7 EL, [EICLEbDEREE Lice BT AIRRT VL2
HBoFx—1 7 1r—72R0, SHRERGRTHEINER e —2 — T Ui, EMEeE, SR
B 170°C, [EUzWEE 1.5 M, RS Lo MM & Lic, MW OEMET v h ) BIAIRIER 3. 2%
MNa0 & LT) &I Ui, KM O RBEOZRICKID 4 ~7 OHIIHIC AL 2 oo Lichi-
TR 7 v 7 Y DARWMICIT S 2 JEEEIL 12. 8~22. 4% OREIAICTE - 7oo WALEIZ 26% & Lice

R T %, WEBDEEMOKEL, BB DI THS, 8h v b7F 0 b 27 Y —vTHEL
Too 2NV 150 4w ¥ 2 DS BWNICEY, BLKLEDS, —ID o752 ED, JRIMEKSF T
15U TIRE R 7o DB ORRICITRGE S v 72 Ui,

2) 1y S—{i

HIRBEEOIEED—DTh 2, T HOEE ) 7= VEA MAIDIC, H v s—li % BTz L
Too 30ICH v ¥ —{HICHEE0. 16 2R/ U To —fliAZEH Ui,

3 EARBRE BEERE
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Table 15, W, WRBIUZ 77 brv7ONE
Pulping conditions and properties of unbleached sulphate pulps

i a R | w ] B K Yeld @& il — =] Gl I
) o i fﬁTJ Liquor | | e ‘ ‘ Y ‘Bmghtnf‘%s
Species Iﬁ)og tor;;’i?? d 42‘(‘(,@1’118[2 Screg: Tﬁ/j)?‘ﬂ nkicrlrljg:r nullilolfer
S | - = ‘nps ! | i bleached)

Z‘\poiﬁaz d;ilcg 5 | 5.5 {‘ 49,3 trace | 49,3 BN Y \ 21.8
lez/;nic?scgoz;i: 2 6.0 | 40.7 trace 40.7 l 36. 1 5.8 | 22.0
gmmimng mgz‘cmf{ 3 4.0 48,6 0.74 49.3 | 33.2 5.3 19,1

P P < | i
;iefy;mfga‘C&mjmgngmmﬂ 4 5.0 45.6 0,04 .6 | 462 vo4 16,7
‘J/L;mlﬂzm/gz ofoiﬂ;w‘\n;s” Y 5 5.5 . 43.6 trace 3.6 2.7 | 3.6 22.5
” 6 5.0 42,8 trace 42.8 24,5 3.9 21,58
p 7 5.5 | 5.9 trace 5.3 | 2009 3.3 25.6
(:;Lfomelesu sumaz‘ana 8 6.0 3.6 trace 5.6 76.3 4.2 22.7

¥ M IN ;
glaeo]carp;s s}ahae/mms 9 45 47.3 0.2 47.5 25.1 | 40 | 281
Homalium fom.dufn 10 4.0 45,7 0. 44 461 51,8 8.3 11,7
Zfal(;hyfle vé‘j’mf;s o 5.5 46,3 0.02 46.3 25,1 4.0 17.8
gyypt()‘ém,y;masszy 12 5.0 47.5 trace 47,0 16,6 2.7 28.2
I//ntsia bﬁ’;ga 7 13 5.0 47.2 0,48 47.7 26.6 4.3 14.6
gyso/)fcylz{m gauzli(r;\audz'anum 14 4.0 47.6 0.38 47.9 7.1 4.3 23.7
;{;m;ﬂ?ié};m’)ﬂf 15 7.0 45,6 trace 45,6 20.5 3.3 25.2
ZV;(IJ/cai;’[)szs )zl;z;;u? 16 5.5 6.9 0.24 471 25. 4 41 28.1
zﬂ”mlﬁtus cljéglu[)[;a 780 49,9 0.02 49.9 30,0 4.8 21.3
” 18 5.0 50. 2 0 50, 2 25,1 4.0 21.5
” 1o 5.0 47.4 0.1 47.5 22.6 3.6 20.0
:S?yz;gz;mfzsg 7 20 5.0 42.7 0.06 42.8 36.1 5.8 15.9
A;zzhoce;al/zalus cadamba 21 5.5 436 trace 43.6 21.5 3.4 | 247
,:Egvodz;eller}/ma T L 22 so0 | 4509 0.02 45,9 17,4 2.8 28.1
Dometia mem 7 23 | 5.0 43.8 0.13 43.9 22.3 | 3.6 19.0
” 24 5.0 416 0,04 41.6 18.8 3.0 17.0
” 25 5.0 41,2 0.02 4,2 20. 1 3.2 17.8
.gamelia Zp, 4 26 5.0 44,4 0. 44 448 20,9 3.4 20. 4
E;az;qmjm *ZJjM;MWW 27 5.5 47,7 | 0003 | 477 23,9 3.8 16.6
;’laZch/c» nz”; téyr?az dea 28 5.5 50. 5 trace 50.5 15.7 2.5 28.2
Prore ym?iumﬂ becf_ wrii 29 5.5 48,4 trace 48,4 | 28.4 4.6 20.2
Sottis Rajorontii 30 | 5.0 7.0 | 014 47.1 si | 50 | 215

%) /\/v74t*’f# ¥ (NagO & L/T) 2% W/V, TALLE 25% CehEtET v ),
IR A AT D 2 — v B 1.5 B, M\j R 1.5 ]
Note) Pulpmg condition : Active alkali concentratlon (as Nag0O) 3.2% W/V Sulphidity 25% (based on
active alkali), Cooking temperature 170°C, Time to the temperature 1.5hr,

Time at the temperature 1.5 hr.
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e BAED T — 2 D15 8 BFEIC DT, C-E-D-E-D 0 5 BEERBE B L1~ Tre KEHD L UHE
BV T Do Y A — FEEERIEIC IR0 ND-K 5 (B AREN T2 208 L, BEass
NWTDEROIZDNTIE, FEEREICED L cBH v Y - v — 2% 105°C 12 18 I RTIN#R LT = Ol
BoBBEED S PCHART L,

4 MBS KUK

PFI 3 wafy, TAPPI jE

Bl T 248 1c kD, 7Y~ 243220220 ml (CSF) 10755 K5 ICMIHEL
7zo 2B, —HOBBICOWT, HEORDREIEL T ) — 3 2R L. IR v 72 TAPPT i
FEIZ Lo s - THHR L7,

5) T ORITEER

POV DRETIRERE JIS I Lt - T, BT, RS, WEIEGR B IO X 2R L7z
@ # R

757 vl A, WEREB XE LNV T OEEIE Table 15 0B850 Th 5.
Wld 4 A BRE L, KBS 5.0~5.5 THREINIY, TYFTUR (A5) BT7THEELIk, ST e
YRR I 40. 7~50. 5% OFPRICH - 720 WROLKGECEBEI T2 =7 (), 2—3F17 (5, 6)
Vg —E—Hn 20, 777 2D BXUzw v (23~25) THY, HBEMEEEOEEITZ 2RV IT
Z (D, AFVTL (8), HAVLY A7, 18), 53V FaxF (28) TH-7,

Table 16, E 3 s v 7 o ¥ &
Properties of bleached sulphate pulps

B T BAER | 7Y1e1d (%) i Bng tness ) ‘ {ffi
ERgko] kj7f$¢/b 5 -
Species Log No. Un- ‘ 7}‘ e ﬁ = i nufn%)er
bleached o. d. wood bleache d Bleached
pulp basis basis
. \
s 7 v F v : Lo 3 9
Elaeocarpus sphaericus K 92.6 ! 43.8 23.1 8.3 9
= >/ A T - i o | = T 5
Cryptocarya massgy 12 95,6 1 45,4 28, 2 80,3 1.5
7 A 7 13 94,1 | 444 14.6 80. 4 2.3
Intsia bijuga |
A A S 3 | ‘ 23.7 2 ]
Dysoxylum gaudichaudianum b4 93.3 4.4 23.7 82.0 18
7T v F T U R - - e A | ~
Antiaris toxicaria = 94.5 43.1 25.2 76.9 2.7
TN T A 16 94,3 44.2 25,1 78,7 2
Artocarpus incisus
;{ = F =L 20 94,1 40,2 15.9 78.2 2.2
Syzygium sp.
T R v 7 e 9 5 0 A
Evodia elleryana 22 700 43.8 28.1 8.0 b

® ) EANF: C-E-D-E-D
Notes) Sequence of bleaching : C-E-D-E-D.
T~ Y&l 105°C, 18 R
Ageing condition : 105°C, 18 hr.
*PC fifi = (k. K/S— &g K/S) <100
.= (K/S after heating— K/S before heating) % 100.
z it K/S=(1—Ra)2/2Ra
K:v—1 OBIURE, S: v— b DOANBURE, Ra: ABE
where K/S=(1—Ra)?/2Ra
and K : the absorption coefficient of the sheet, S : the scattering coefficient of the sheet,
Ra : brightness.
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IRTT = = E =T RO GF 2 8D CERH
WHE LI BIT 2 WA 20 71y S— RISy 7 77 rotv 7 E LT

\)/ﬂ:ﬁll\a‘:)OJbX ’
T AR, THYT @), 29 (0, 77T

HERE D
SEBE AR Uz, LinL=e v A4
ZN B HRAER I NP TR SN A D,

IO, Lied-T,
ROy FAIRERS S,

Vg X I LRI T TSI RE R ON

-7 % (10) [34%

B ONIEIN - oo
KBSV T DML, = /AT, 73V F at 7, TREITREBENGL,

IR EA R L 72,
ST FE YL Q7)) BAY ) -

BT ””’0)39 7ty T

[

- T I BT B L Ao s, SR

bollEbNnsb,

ey 7O Table 16 OEBHTH 5,
FrEMIC T D, 7 v FT ) RIHRICE

PR 76. 9~82. 0 DHIPHIZ & — Foo BEEPEIZ A REIGIZ
FIPEE G, BIRD SR ED -T2,

REEF B LCEE SV T OO S Table 17 ©: B0 TH L,

BRI X OO B IE DB 7. mTH AT 7 0va A, 49 Y (23) 3OV TH

- 12o MEITABRORS R ARINCHTEM OSFIIE L D 00w, 7710 8 OFRER R v 7 OB

i S—=3FNT (6, 7y, HOT v, TEIT, wAFZ (30) ERZ RTHMEN

HOEA TR L T2,

M, Ve MEED BRI - o
PLIORSE, ERicfk 37 30 koM, TR 2 77 Pt TR E LT oA - T
BEE s,
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Table 17. K Wi
Evaluation of

tgy i R B
it i FARS | Basis | B3 i

Species Log No. ‘20. gk) Thickness (0.d)

(g/m?) () (glem?) |

Z R vV VT R Spondias dulcis 1 61, 46 71.8 69~ 75 0.86
T v A =T Alstonia scholaria 2 63.2 T14.8 72~ 78 0. 85
HoF Y A Canarium indicum 3 65.99 81.5 77~ 88 0,81
A T D\—;ﬂ_ : N Z— )] ')\7 ?‘erminalia calamansanai 4 60,13 77.4 75~ 80 0.78
RS ﬂhTJe:}an'mzlicz solomonensis 5 60. 36 10.6 67~ 75 0.86
” ” 6 60, 37 74.7 71~ 82 0.81

” ” 7 63. 83 75.5 72~ 79 0.85

” ” 7 61,68 72.04 69~ 75 0. 86

T ] < Octomeles sumatrana 8 58,78 71.9 69~ 78 0.82
7o v F v Elacocarpus sphaericus El 65,71 80.3 76~ 85 0.82
” ” 9 62,97 80.3 77~ 85 0.78

< 7 2 Homalium foetidum 10 62.12 100.6 97~104 0.62
w7 4 v A Calophyllum vexans 11 60.76 67.4 66~ 70 0.90
= V] 1 7 Cryptocarya massoy 12 62.85 73.0 70~ 77 0.86
J A 7 Intsia bijuga 1 62,33 80.3 78~ 84 0.78
A w7 R Dysoxylum gaudichaudianum 1 60. 62 88.5 85~ 92 0.69
” ” 14 59,07 88.0 84~ 92 0. 67

7T v F T U A Antiaris toxicaria 15 62,78 88.3 66~ 72 0.92
” ” 15 64, 06 9.4 67~ 73 0.92
TN T R Artocarpus incisus 16 65, 47 77.4 75~ 81 0.85
7 A v 1% Eucalyptus deglupta 17 62,71 92.7 89~ 98 0.68
” ” 18 60, 93 88.4 86~ 91 0. 69

” ” 19 62.71 99.6 95~104 0.63

A A/ VN Syzygium sp. 20 59,47 85.0 82~ 89 0.70
7 7 7 Anthocephalus cadamba 21 62.16 = 18.2 75~ 82 0. 80
T R Y 7  Evodia elleryana 22 63.79 | 715.0 72~ 77 0.85
P v M4 Pometia pinnata 23 61,01 78.7 75~ 82 0.78
” ” 24 61, 69 83.5 81~ 87 0,74

” ” 25 61,19 75.2 73~ 78 0.81

# v v Pometia sp. 26 62,14 71.7 75~ 86 0. 80
T F o U A Palaquium erythrospermum 27 61,21 75.8 73~ 79 0. 81
VAR SN S Planchonella thyrsoidea 28 63.84 72.4 68~ 76 0.88
” ” 28 64, 67 72.9 71~ 75 0. 89

A S = B4 Pterocymbium beccarii 29 60, 64 71.2 68~ 80 0.85
” ” 29 61, 46 74.5 71~ 79 0.83

& W F Z Celtis kaiewskii 30 61, 40 75.1 73~ 78 0.82
2Ry VA Elaeocarpus sphaericus 9% 63,91 80.6 79~ 83 0.79
=4 Y/ A 7 Cryptocarya massoy 12% 63, 89 75.5 73~ 80 0.85
7 A = Intsia bijuga 13% 60, 45 74.6 70~ 83 0. 81
x4y R Dysoxylum gaudichaudianum 14% 65. 14 87.2 84~ 94 0.75
T v F T R Antiaris toxicarvia 15% 62,04 87.7 65~ 71 0.92
TN A NS Artocarpus incisus 16% 63, 34 73.0 70~ 76 0, 87
Yoy o— R = A Syzygium sp. 20% 60, 41 82.1 79~ 87 0.74
T N D T Evodia elleryana 22% 62.13 73.3 70~ 78 0.85

* B LT

Bleached pulp.



Breaking length
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sulphtae pulps
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Burst factor

(km) o
7.3~ 7.7 | 5, 96,
7.8~ 8.3 5.3~6.8
7.6 8,1 5,26, 8
8.8~ 9.8 7.6~8.5
8.3~ 9.0 7.7~-8.5
8.6~ 9.6 8.3~9.0
9, 1~10, 2 8, 5~-9,
9.4~10.5 8,5~9
7.5~ 8.5 4,27
6.3~ 7.1 4,86, 1
5,3~ 5.9 4, 1
6.2~ 6.9 4.5~6.0
9,9~11.5 8. .9
6.2~ 7.3 5.1~5. 8

8- 9,7
3~ 6,

C\JU}O‘\_O\O"JL
[es]
3
/
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(
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[N

R 3 RS 0O OO0 = =~ B o G5 0D e e ] PO OO D 00 M A O = DO D 00 D CY W da e da 000 W@ RN~ R W RN
~NOGr ot b
oo
N
/
{
[o

O N

N

~No— 00 oo O N W

7.7~ 6.0-~7
7.7~ 8.1 3. 7~6
6.5~ 8.0 16,
7.8~ 7.9 4. 1~6.
6.7~ 7.6 5. 46
6.3~ 7.0 4.3~.5.8
8.1~ 9.5 7.4~9.0
7.6~ 8.2 6. 1~7. 4
6.3~ 7.2 | 4, 4~5.3
8.5~ 9.6 6.8~8.3
7.6~ 8.8 6.3~8.0
7.5~ 8.7 5.3~7.5
6.9~ 7.8 5.7~.6.6
6.6 7.4 5.6~6. 3
6.8~ 8. 5

7.4~ 8.0 | 1~5.5
10, 2~~11.5 79.8
5.3~ 5.9 | 4,247
5.3~ 6.6 4,252
8.7~ 9.8 6.7~9. 4
6.8~ 7.4 5.3~6.3
7.1~ 7.6 4,1~5,9
7.1~ 8.3 6. 4~7.7
7.5~ 8.1 6.1~-7.0
7.3~ 8.7 6.5~7,6

LAY

Tear factor

99-~-109

103

126 107~154
140 119~167
166 149~189
146 138~~156
182 164~-201
175 163~193
174 163~187
169 155~182
145 117~163
130
144
134 121~147
118 112135
137 128~152
144 127~169
143 130~157
94 87~107
84  88~100
164 150~179
148 135~166
162 142~179
173 153~209
166 145~188
146 118~162
144 132159
118 110~126
117 99~156
154 128~165
116 103~-149
133 125~144
118 108~125
108 96~118
135 119~166
137 123~153
107 99~117
141 120~155
116 109~125
128 122~138
162 153~183
104 95~114
170 154~~190
169 156~-183
159

145~167

M 3 m s

Folding endurance

T e A
Freeness
(m/l) CSF
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| PFT v
VARVAVEN
PFI mill

RO

Unbeaten| Beaten

revolution
| count

140

78~ 210

420 150~ 730
94 66~ 150
670  420~1,100
510 220~1,100
640  330~-1, 500
1,900  400~-3, 200
2,100  730~3, 200
210 110~ 430
140 78~ 250
37 27~ 49
144 94~ 150
3,500 2, 600~4, 200
63 37~ 80
680 270~-1,000
39 25~ 62

28 17~ 40
320 91~ 730
360 110~ 580
240 130~ 330
I 49~ 100

89 50~ 120

83 54~ 110
170 76~ 320
60 42~ 75
1,160 480~-2,100
1760 120~ 300
35 21~ 48
460 230~ 720
300 150~ 470
660 3301, 300
170 67~ 270
85 51~ 110
250 130~ 420
310 120~ 540
1,300  770~-2,000
29 16~ 38

38 19~ 61
740  210~-1,400
56 35~ 80

79 45~ 130
360 220~ 480
210 75~~~ 400
360

210 120~

|
670

310

625 350
710 | 330
730 230
615 320
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Table 19. i R

Properties

_ 1 i

' | B4 D

ot i CRAES | oo | aomom

Species | Log No. scgez\i’r(‘fgn Volumetric
! (oven dry) gravity
TV F TR Antiaris toxicaria 15 0.23 0.19
T o R =T Alstonia scholaris 2 0. 26 0.38
A N = B Pterocymbium beccarii 29 0.28 0.33
b ] =4 Octomeles sumatrana 8 0.28 0.33
T rH T R Artocarpus incisus 16 0.30 0.25
T R v T Evodia elleryana 22 0.32 0.32
zZ ® v YU 5 R Spondias dulcis 1 0.35 0.33
= V] A T Cryptocarya massoy 12 0.36 0.25
7 7 7 Amnthocephalus cadamba 21 0. 36 0. 44
v KTT A ﬂ_;‘e;}minalia solomonensis 6 0. 36 0.32
V- = AN VRN Calophyllum vexans 11 0.39 0. 26
vy FTT s 7L;“ezmimzlia solomonensis / 0.39 0.31
A S VAR Palaquium erythrospermuim 27 0, 40 0. 31
5V F 3 1 T Planchonella thyrsoidea 28 0. 40 0.36
vy K77 A 7L%J‘e;};m'nalia solomonensis > 0.40 0.23
7 g v F v Elaeocarpus sphaericus 9 0. 42 0.37
Vil * % v Eucalyptus deglupta 18 0.43 0.38
” ” 19 0. 49 0,41
4 v F 2 Celtis kajewskii 30 0,50 0, 44
A xza—4—3F Y7 Terminalia calamansanai 4 0. 51 0. 41
z 7 v Pometia pinnata 23 0.53 0.52
B S| N v BN Canarium indicum 3 0.53 0.33
bl A % v Eucalyptus deglupta 17 0.55 0.32
Yoy = R o= H A Syzygium sp. 20 0,56 0. 49
» v v Pometia sp. 26 0.58 0.45
A4Sy 7R Dysoxylum gaudichaudianum 14 0. 62 0.52
# v v Pometia pinnata 25 0. 66 0.63
7 A 7 Intsia bijuga 13 0. 66 0.75
& 7 v Pometia pinnata 24 0.70 0. 69
< 7 s Homalium foetidum 10 0.80 0.53

B4 1) RS EERCOWEDE LRI VBT L,
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of charcoal
K 2 D I T
- Charcoal analysis .
MooX I = B ¥ AR W - Prox%rlate arﬁlysis T ]
= < mepEsy
Hard- ) Yiﬁld ?ﬁrfgrlfgﬁf Degvre'e of lé[(oistu?;z ZS Ashl]} }{]‘iolé’aéti@ | [L%‘ﬂi;(ed
ness (%) %) rifining % @) m(a%t)er ‘ ca(l%())n
S 27.7 15.2 5.0 ‘ 4,17 5, 64 15,07 “‘ 75.12
s 24.8 13.3 6.5 4.50 4.69 19.98 | 70.83
S 29.0 14,4 6.5 4,83 4,23 15,85 75,09
S 29,0 14,4 6.5 | 4.83 1,91 13.59 79,67
S 22,8 16.5 6.5 1 5. 49 3. 37 16, 28 74,86
S 25.1 14.5 | 6.5 6,25 3.70 15. 69 74,36
S 24,9 15,6 5.5 4,27 1,94 14,01 79,78
S 26,9 14,7 6.5 | 6. 69 3.01 18,81 71.49
S 24,0 13.7 6.5 | 5,09 2.21 15,32 77.38
S 27,0 14,7 6.0 | 4.88 1. 30 13.51 80, 31
S 28,1 13.7 5.4 1 6.99 1,31 14,63 77,07
S 24,6 14,6 5.0 ‘ 6,70 2.73 15,89 74,68
S 25,9 14,4 5.0 1 5.38 1.85 12.78 79.99
S 26,6 13.0 5.0 { 5,39 3. 89 17,16 73,20
S 25,3 13.0 6,5 6,32 1,12 16,02 76.54
S 24,2 15.3 5.5 5.33 1.90 15,00 77.77
S 25,5 13,9 7.0 5, 45 2,54 14,37 | 77,64
S 29.9 13.8 6.5 4,14 1.55 11,24 83.07
S 21,0 14,6 5.5 4, 50 1.99 15,00 78.51
S 31,4 13.7 6.5 6, 50 2.38 18,32 72.80
S 22,8 12,5 6,0 4,67 3. 42 14,61 77.30
S 24,6 14,9 6.0 5.43 2. 30 17,51 74,76
S 27.0 13.8 7,0 5. 50 2,11 14,38 | 78,01
S 24,0 16,1 6.0 4,59 2. 67 15, 84 76,90
S 24,9 14,3 6.0 4,53 3. 00 12,86 | 79.57
S 22,4 13.0 6,0 5,29 4,36 12,95 i 77.40
H 24,6 15,6 5.5 6,34 3. 48 13.87 76,31
H 25,6 12.8 6.5 6.11 2.13 13.28 78, 48
H 28.6 14,7 6.0 6,11 2.88 13,50 77,51
H 28,5 13.5 6.8 ‘ 4,64 3. €0 13.70 78,06
|

Note) 1) Specific gravity of wood specimens (o. d.) were quoted from Report No. 1 of this study.
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Properties of Some Papua New Guinea Woods Relating
with Manufacturing Processes 11
Plywood, particleboard, fiberboard, pulp and charcoal

from some East 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 twenty-four species collected at a lowland rain forest in New Britain
Island in 1975, The sample bolts of each of these species were taken respectively from the
same log as listed in the first report.

Physi(:a/l, mechanical and chemical properties together with fungi susceptibility measured

on the same sample logs will be reported in the next paper.
1. Manufacturing of veneer and plywood

1.1 Veneer cutting

In respect to venecer cutting, the lathe check developed at cutting and roughness of cut
surface of rotary cut veneer were measured. In addition to the test of veneer cutting, hard-
ness and bending properties in green were also measured as the related properties to veneer
cutting.

Procedure

1) Veneer cutting test

After the logs were rounded up to the diameter of about 5060 cm and cross cut to the
lt;ngth of about 25 c¢m, the bolts were installed with the small experimental vencer lathe (max-
imum knife length of 45c¢m). 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) %15 mm (width) x7 mm
(thickness). The span direction was perpendicular to the longitudinal direction of wood and
applied the load on tangential or radial surface of specimen. Eight to ten specimens were
prepared for each test.

The dimension of specimen of hardness test was 4 cmmxX4cm<4dcem, and Brinell hardness
was measured on tangential and radial surface. Four to five specimens were prepared for
each species.

Received September 4, 1976
(1) Wood Technology Division and Forest Products Chemistry Division
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Results

The results of Brinell hardness test, bending test, and veneer cutting test are shown in
Table 1 and Table 2, respectively. The characteristics of species for the production of veneer
were summarized as below,

Spondias (1): Although specific gravity, Brinell hardness and Young’s modulus were almost
equal to those of Alstonia (2), Octomeles (8), Antiaris (15), Artocarpus (16), Cryptocarya (12),
Pterocymbium (29) and Planchonella (28), it was difficult to produce the veneer because the fiber
could not be cut sharply in the case of cutting with the sharp knife edge.

Intsia (13), Homalium (10): Because of high specific gravity, Brinell hardness and Young’s
modulus in bending, these two species were difficult to cut or to chuck the bolt to the veneer
lathe at green condition. As the rotary lathe used in this experiment was the small, experi-
mental type, these species were not able to cut the veneer in respect of the capacity of machine.
If the veneer cutting was done with the practical rotary lathe, the thicker veneer would be
diffiicult to produce without heating the boits at a temperature of above 90°C prior to cutting.

Octomeles (8), Cryptocarya (12), Antiaris (15), Pterocymbium (29): However very low the
value of lathe check depth, the veneer produced tended to have a very remarkable fuzzy sur-
faces. Because of the fuzzy surface, the veneer was difficult to be used for a face veneer.

Alstonia (2), Terminalia (5, 6), Artocarpus (16), Palaquium (27), Planchonella (28), Celtis (30):
With the exception of Terminalia and Celtis, the lathe check was not large, but the fuzzy
surface was remarkable. The fuzzy surface occurred on the veneer at cutting the inner part
of the bolt in Alstonia, Terminalia and Palaquium, and on a half length of veneer of one revo-
lution of bolt in Altocarpus, Planchonella and Celtis.

Eucalyptus (17~19): The lathe check was very deep and the surface of veneer was most
rough among species tested in this experiment. Furthermore, the veneer produced from the
bolt of No. 18 was so easily to severe that the veneer was difficult to reel after cutting.

Terminalia (4), Terminalia (7), Pometia (26): These species could be cut into smooth surface
of veneer, but the lathe check was developed considerably deep.

Canarium (3), Elaeocarpus (9), Calophyllum (11), Dysoxylum (14), Syzygium (20), Anthocephaius
(21), Evodia (22), Pometia (23~25): The veneer surfaces of these species were very smooth,
but the lathe check of Canarium, Elacocarpus, Dysoxylum showed a little high value,

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 35cm. 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 30X 30 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
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the veneer was recorded electrically.

Shrinkage of the veneer in width (tangential direction) was measured in the middle and
in the other two portions 5cm 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
experimental results are shown in Table 3 including specific gravity and initial moisture con-
tent. At first, 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 obtained in this
way was converted to the one (A) of 1.0mm thick veneer, The drying time from 60% to
10% moisture content was also converted to the one (B) of 1.0mm thick veneer.

Drying time (A) did not relate to the single factor such as specific gravity or initial
moisture content, but it could be explained well by the following multiple regressive equation.

$=—2.42840.03369 U,+7. 427, (R=0.937)
t:drying time (A), U, : initial moisture content,
7o : 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 the shrinkage and specific gravity are shown in Fig. 3.
The coefficient a;/7¢ of Octomeles (8), Palaquium (27), Cryptocarya (12) and Artocarpus (16) were
remarkably high (above 20). These species belonged to the group with high values among
tropical woods considering many additional species. The coefficient of the other species in this
experiment except the above was at almost the same level as in the previous results,

3) Warping

Every veneer was dried below 5% moisture content, and measured height of the pile of
50 sheets of veneer with a dead load (approx. 10 g/cm?) on the top of the pile and without
dead load.

Judging by our grading standard, warping of Spondias (1) was severe, and those of Elaeo-
carpus (9) and Arfocarpus (16) were moderate, but those of the other species were slight.
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) Artocarpus (16) had high initial moisture content and took a very long time to be dried,

b) Spondias (1) had high initial moisture content and took a fairly long time to be dried.
The warping of the veneer was somewhat severe.

c) Alstonia (2), Terminalia (4), Antiaris (15), Anthocephalus (21), Planchonella (28) and
Pterocymbium (29) had high initial moisture content and took a fairly long time to be dried.
The warping of these veneers was not so severe,

d) Syzygium (20) had a somewhat high initial moisture content and took a fairly long
time to be dried.

e) As for the other species, any particular unsuitbale characteristic for veneer drying
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was not recognized.

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 (Table 5 and 6), Glue spread
was around 30 g/(30cm)2 and 20 g(30 cm)? 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 plywoods. The moisture contents of veneers used were from 9.5% to 11.5%.

The bond strength was measured in accordance with bonding strength test methods in the
Japanese Agricultural Standard of plywood (Table 7). The test specimens, 80 mm long and
25 mm wide, were cut from the glued panels and kerfed at intervals of 13 mm 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 specimens 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 60+3°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 soak test was adopted to the plywoods glued with the urea resin. The
test specimens were submerged in hot water at a temperature of 6043°C for 3 hours and then
cooled in water until its temperature went down to room temperature. After that, the bond-
ing strength of the test specimens were measured by the same method as that on the phe-
nolic resin plywoods.

Results

The results of bond strength test are shown in Table 8 (glue spread: 20 g/(30cm)?) and
Table 9 (glue spread: 30 g/(30cm)?). The relations between bond strength and specific grav-
ity are shown in Figs. 4~9 on each glue and glue spread respectively.

The species which showed unsatirfactory glue bond quality are as follows; Terminalia (4,
7), Eucalyptus (18, 19), Syzygium (20) and Celtis (30) in the case of gluing with phenolic resin.
In the case of 30g/(30cm)?) of glue spread, however, the bond strength of Eucalyptus ply-
woods showed an increase of 50% as compared with that of 20 g/(30cm)? of glue spread.

Terminalia (4), Syzygium (20), Pterocymbium (29) and Celtis (30) in the case of gluing with
melamine-urea co-condensation resin.

Alstonia (2), Octomeles (8), Cryptocarya (12), Antiaris (15), Pterocymbium (29) and Celtis (30)
in the case of gluing with urea resin.

Especially in the plywoods glued with melamine-urea co-condensation resin, the bond

strength by the spred of 30 g/(30 cm)? showed higher value compared with that of 20 g spread.
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2. Manufacturing of boards

2.1 Particleboard

To discuss suitability of tropical hardwood as raw material {or particleboard, the influence
of specific gravities and extractives of the raw materials on the machinability in preparing
particles and the properties in resultant boards were investigated,

Procedure

1) Manufacture of particleboard

Thirty individuals or twenty-four species were cut by disc-type shaving machine and then
reduced by hammer crusher. The sizes of the resultant particles were 0.2 mmx 15 mmx
20 mm for surface-layer and 0.5 mmx5--10 mm X 20 mm for core in three-layer board.

The moisture content of surface particie after glue spreading was 18%, and that of core
particle was 10%. In the case of some species which caused the blow or puncture during
hot-pressing, however, the moisture content of surface particle was depressed to 15% as shown
in super script No. 3 in Table 10. The adhesive (urea resin, Holamine J-452, 49% solids)
content was 11% for surface particle and 7% for core in oven-dry state. The hardener, Cat-
alyst-376, was used at a rate of 3% of liquid resin. Phenolic resin was exceptionally used for
Pterocymbium (29) which caused the puncture during hot-pressing, even in 15% of moisture
content in surface particle,

Weighing ratio of surface to core particle was 1:2 in dry state. The size of the board
pressed was 15 mmx 35 cmx 35 cm.  The target-specific gravity of board was 0.70. The tem-
perature of the hot-press platen was 150°C, and the pressing time was 10 min. The pressure
was applied on a step-down system of 30 kg/cm? (3 min), then 15kg/cm? (3 min) and finally
5 kg/cm? (4 min).

Three replications of the board were made for each species.

2) Testing procedure

In the case of measuring quantity of cold water extractives and their acidity (pH), 50g
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 temperature
and 66% relative humidity. Bending properties, internal bond, wood screw holding strength
and thickness swelling after 24 hours water immersion were tested by JIS A 5908. Six rep-
lications were used for each condition.

Results

1) Machinability in shaving

The specific gravities of the raw materials used in this study were distributed from 0. 31
to 0.86 as shown in Table 10, In the case of specimens having too high specific gravity, the
knife of the shaving machine was easily dulled in the process of preparing the particles.
Although the wood species from Papua New Guinea showed low specific gravity below 0.4 at
the rate of 30% of whole species, the shaving knife was easily blunting in several species,
because fuzzy grain plucked by cutting were easily apt to adhere to the edge of the knife.
In respect to machinability in cutting particle, the suitable specific gravity of the raw mate-
rials seemed to be distributed from 0.40 to 0.70.

In the case of the species which contained more than 2% of extractives in cold water im-
mersion, the extractives stuck and burned to the knife and knife disc of the shaving machine.
This seems to be a negative factor for cutting of particle.
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2) Relationship between acidity of species and puncture occurred during hot-pressing

Although a normal wood in general shows lower acidity than 7 in pH in cold water ex-
tractives, the several species in this study showed higher pH (more than 7) as shown in Table
10. The species contaminated by blue stain showed accidentally higher pH. In this study,
however, the blue stains were recognized in the sapwood of 12 specimens among 30, There-
fore, it seemed not to have a correlation between blue stain and alkalinity of cold water ex-
tractives.

On the other hand, the two species having higher pH (more than 7) in cold water extrac-
tives caused the blow or puncture during hot-pressing. This is because of the fact that urea
resin usually ought to cure in acid state and therefore, when the cold water extractives of
wood shows alkaline state, gluability of urea resin decreases.

3) Influence of density factor on properties in particleboard

As the correlations between the board properties and the specific gravity were not signif-
icant in several species, the density factor (specific gravity of board/specific gravity of raw
material) was used instead of specific gravity of the particleboard when comparing with the
board properties.

The species which caused the blow or puncture during hot-pressing showed low density
or high density factor when pressing the particleboard. And also the particleboard from high
density materials showed the low grade properties due to their non-compressibility as shown
in Table 11. In thickness swelling in 24 hours water immersion, exceptionally higher density
materials showed relatively small swelling.

As far as low grade properties in particleboard bonded by urea resin were concerned, the
following species were significant: Pterocymbium (29), Alstonia (2), Antiaris (15), Octomeles (8),
Celtis (30), Syzygium (20) and Homalim (10).

And the lower- and higher-density species were also not suitable for the machinability in
cutting particles.

2. 2 Hardboard

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

The chips which were prepared from thirty individuals or twenty-three species were
steamed for 4 min and fiberized for 1 min in laboratory-type Asplund Defibrator at three tem-
perature levels (165, 175 and 183°C). The coarse fibers obtained were refined in Sprout
Waldron’s 127 refiner at roon temperature. Pulp freeness after refining was 2242 second.
After the pulp was agitated in a pulp chest, the wet fiber mats were prepared in a 25 by 25
cm forming box, then cold-pressed to remove excess water. Moisture content of the pulp was
about 65% in wet base, The pulp used for a mat was 200 g in bone-dry state, A schedule
applied in hot pressing is shown in Fig. 10. Most of the boards were sized with paraffin
emulsion and were strengthened with phenolic resin in various adding levels (Table 12),

2) Testing procedure

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

The results obtained are as follows:

1) The untreated hardboards from all of the species showed higher water resistance than
that from Japanese hardwood. The sizing treatment might be necessary in commercial pro-
duction, v

2) The sizing by paraffin wax emulsion was remarkably effective for improving of water
repellency, so most of the hardboard sized could meet the requirement specified in Japanese
industrial standard for hardboard.

3) On the other hand, the sizing by phenolic resin was markably effective for improving
both the mechanical properties and water repellency of hardboard, in propbrtion to the amount
of resin added.

4) The oil-tempering of hardboards was also significantly effective for improving the
board properties in all wood species tested, and the rate of improvement on board properties
are roughly estimated at 30 to 50% of the property levels on untreated hardboard.

5) Table 13 shows the results of the properties in hardboard.

3. Pulping

3.1 Morphological properties of wood fibers

Properties of pulp and fiberboard are affected by morphological properties of wood fibers.
To clarify the relationship between them in the case of tropical hardwood species, fiber length,
fiber diameter and thickness of cell wall were measured.

Procedure

1) Thirty sulphate pulps, which were prepared in pulping of specimens from sample logs
(see 3.2), were used without drying.

2) By using of profile projector, one hundred and fifty fibers were measured in length
(magnification 100), and fifty fibers were measured in fiber diameter and lumen width (mag-
nification 1, 000).

3) Average value of cell wall thickness is obtained from the average value of fiber diam-
eter and lumen width as follows:

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

Results

Results obtained are shown in Table 14, The total mean of fiber length was 1.37 mm. In
the group of long fiber, Palaquium (27) showed the longest fiber (1.94mm, and subsequently
Homalium (10) 1. 80 mm, Octomeles (8) 1.76 mm, Syzygium (20) 1.67 mm and Artocarpus (16) 1.60
mm. In the group of short fiber, Pometia (23~26) and Antiaris (15) were 0.99~1, 08 mm. The
values in the fiber length of the specimens from Papua New Guinea are situated between that
of Japanese hardwood and softwood. The value of the fiber diameters ranged from 21~43 p,
and Alstonia (2), Planchonella (28), Palagquim (27), Octomeles (8) and Artocarpus (16) belong to
the group of larger fiber diameter,

In the cell wall thickness, Homalium (10) showed a maximum thickness (11.2 p), however,
other species ranged from 5.7~9.7 p.

3,2 Pulping

The present paper deals with results of the laboratory work on the sulphate pulping and
the properties of the sulphate pulps from thirty specimens of tropical woods,
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Procedure

1) Sulphate pulping

The logs were cut into chips with a guillotine type chipper.

Sulphate pulps were prepared in a 4-litre stainless steel autoclave equipped with an elec-
trically controlled heater. k

The pulps were washed, disintegrated, and screened on an 8-cut screen plate, Pulping
conditions are shown in Table 15, Yield determinations and subsequent evaluations were made
on the screened pulps.

2) Kappa number determination

Kappa number of the pulps was determined in roder to estimate the residual lignin con-
tent of the unbleached pulps. Furthermore, Roe numbers were calculated by multiplying the
Kappa numbers by the factor, 0, 16.

3) Bleaching and Brightness measurement

The pulps from the eight species were subjected to bleaching examinations, and they were
accomplished in a five-stage bleaching sequence, C-E~-D-E-D. The brightness of the bleached
or unbleached pulps was measured according to the appropriate JIS method.

Trials were also made to reckon 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.

Most of the pulps were beaten to 220420 m/ CSF.

5) Evaluation of pulps

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

Results

The properties of the unbleached sulphate pulps are shown in Table 15.

Most of cooks were made in the liquor-to-wood ratio of 5.0 or 5.5, with a few exceptions
in which the apparent density of wood chips was out of the ordinary.

Total pulp yield ranged from 40.7% (Alstonia, 2) to 50.5% (Planchonella, 28).

The pulps from Spondias (1), Canarium (3), Eucalyptus (17, 18), and Planchonella were supe-
rior, and those from Alstonia, Terminalia (5, 6), Syzygium (20), Anthocephalus (21), and Pometia
(23~-25) were inferior to the others in yield.

The Kappa number or Roe number of the pulps was of common value for sulphate pulps,
but those from Crypiocarya (12), Evodia (22), Pometia (24), and Planchonella showed comparati-
vely low numbers.

In the course of pulping of Syzygium, some pitchy precipitation was noticeable, though it
was of no significance in bleaching.

The brightness of the unbleached pulps from Cryptocarya, Planchonella, and Evodia was
higher as compared with that of pulps from the others, while that from Homalium (10) gave
the lowest brightness, 11.7.

The results of bleaching test are shown in Table 16.

The brightness of the bleached pulps ranged from 76.9 to 82,0, indicating that these pulps
have less bleachability than that of pulps from Japanese wood.

The results from the beating tests and evaluation data for the unbleached and bleached
pulps are shown in Table 17. The pulps from Calophyllum (11) and Pometia (23) required
somewhat longer beating time than those from the others,
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These pulps had on the whole slightly higher tearing resistance, tensile strength, bursting
strength, and folding endurance than that of the pulps from ordinary tropical woods.

The strength properties and the handsheet densities of the pulps from Terminalia (6, 7),
Calophyllum, FEvodia, and Celtis were similar to that of the pulp from a hardwood such as
Japanese beech wood.

[t may be given as a conclusion that all the wood samples investigated are suitable for
production of sulphate pulps for papermaking, although they showed relatively lower vyields

and strength properties of pulps than those of pulps from Japanese woods.

4. Manufacturing of charcoal

To discuss a suitability of tropical hardwood as raw materials for charcoal, the properties
of charcoals made in a rectangular block kiln were investigated.

Procedure

1) The rectangular block kiln (Fig. 12)

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 15c¢m thick and lined with a castable refractory
cement of 1cm thick. The ceiling was made of reinforced concrete lined with a castable
refractory cement of 1cm thick (Table 18).

Test specimens were 30 individuals or 24 species and the size of specimens was 5cm square
in cross section and 100 cm long. These specimens were vertically charged together on a grid
of round woods about 10 cm thick on the floor in the central part of the kiln. In the remain-
ing 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 (g/cm3) was given as weight in unit volume of charcoal. Hardness of
charcoal snapping surface in cross section was determined by Miura charcoal hardness tester
(1 to 20 in degree). Hard charcoals (H) showed above 1 degree in hardness, and soft char-
coals (S) below 1 degree. Charcoal yield was given with % of weight 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.

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

Results

1) Temperatures during carbonization

Carbonization temperatures in the upper and the lower parts of the specimens in the cen-
tral part of the kiln, and the outlet of smoke stack are given in Fig. 13. 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 70 hr, and the final temperatures are 700°C at
the upper part and 500°C at the lower part of the specimens in the kiln, and 380°C at the

outlet of smoke stack,



— 160 — MERBRITI RS 2925

2) Properties of charcoal

The properties of the charcoals obtained were arranged in the order of specific gravities
of original woods as shown in Table 19, The higher specific gravity of orinigal wood was,
the greater volumetric gravity and hardness of charcoal were, and the smaller shrinkage and
volatile matter of charcoal were. Many tropical woods have the ash content of above 1%,
while many charcoal specimens in this study showed more than 2.5% ash content.

The charcoals of Pometia (24, 25) and Infsia (13) were higher in hardness than that of
others,

Hard charcoals (H) would be able to use for domestic or industrial purposes, and soft char-

coals(s) may be used as a raw material of charcoal briquettes.



