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Evaluation of wood properties and wood processing suitabilities
of timber from Southeast Asia and the Pacific regions
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Table 1. B ¥ # 4 & ¥

Test logs from Southeast Asia and the Pacific regions

Spe- Mark
cies Family Scientific name Common name Origin | of log
No.
1 | Anacardiaceae | Campnosperma brevipetiolata | F v V7" /) Zs8—= Sol. XE
2 Spondias sp. R TR N. G. XA
3 | Apocynaceae Alstonia sp. TR P=T N. G XIA
4 Dyera sp. Do AR |V Kal. VIA
5 | Araucariaceae | Agathis sp. TH F & Kal. XIH
6 | Burseraceae Canarium sp. e il v 9 N. G. XIH
7 | Combretaceae | Terminalia sp. o § N NG | XD
8 ” | =% Jedl N. G. XIF
9 | Datiscaceae Octomeles sumatrana a2 o N. G. XB
10 | Dipterocar- Anisoptera glabra 7YV oy Cam. TG
11 BacEat Cotylelobiwm sp. F 7T A Kal VIE
12 Dipterocarpus sp. e F Phi VA
13 D. alatus FaF—i H—a Cam o®
14 D. insularis FaF—iv VAL Cam TA
15 Dipterocarpus sp. e gpk o 52 Kal. VA
16 7 A Kal. IVA
17 ” g4 v Mly. VILA
18 ” AP Mly. VLA
19 Dryobalanops sp. H T gl Sab. mA




FEPEM OPEET 21 GRS « HREE(LTFIT) — 89 —
F5 A = & — & BE M RURES
Spe- Mark
cliles Family Scientific name Common name Origin | of log
0.
20 | Dipterocar- Dryobalanops sp. | &% — . Sab. MmA
21 il Hopea pierrel e | Cam, IE
22 Shorea albida e vH TV Swk. ME
23 S. negrosensis Ueon |2 5 T3 Phi. XA
24 Shorea (Rubroshorea) sp. eV AZVF Swk. 1B
25 ” s BRI - B Kal. VIG
26 Shorea (Anthoshorea) sp. R pi e A Kal, VIB
27 | S. hypochra b IS B 4 Cam. 1B
28 | Shorea (Richetioides) sp. A m e A UF Swk. 1.E
29 | ” b O o = oI i R Kal. X1G
30 I Shorea (Shovea) sp. NV FE54 Kal. VIA
3 | ' ” P sl iy (G Kal. VIH
3z | | ” S S (2) Kal. VI I
33 | 1 AR g By 30 Kal, VI T
34 # ] Vatica sp. L w 4 Kal. VIF
35 | Euphorbiaceae | Endaspermum medullosim Za—F=7F »~ADy F|N G XIE
3¢ | Fagaceae . Nothofagus sp. i A L e | (B A XIF
gr - | ” 4 N. Z. MF
38 | Quercus sp. Fwrd A—7 Kal. VIK
39 | Flacourtiaceae | Homatium foetidum W B N.G. | XIE
40 | Gonystylaceae | Gonysiylus bancanus S Kal. Xic
41 | Guttiferae | Calophyllum sp. HBrT7 4 Sol. NG
42 Cratoxylon arborescens =R e Smt, XID
43 | Lauraceae | Eusideroxylon zwageri wo ) Kal. XI7J
44 Litsea sp. Yo g F N. G XIF
45 | Leguminosae | Albizia falcata TS N. G YOI
46 Intsia sp. A wa T N. G. YID
47 Koompassia excelsa | £ ST Kal. X1
48 Parkia streptocarpa T e Cam. oD
49 Pseudosindora palustris ey i Swk. XIB
50 |« Magnoliaceae | Michelia sp. Fop Vth Kal. VID
51 | Melastomaceae | Dactylocladus stenostachys P e . Swk. XIA
52 | Moraceae Artocarpus sp. R A Kal. VIL
53 | Myrtaceae Eucalyptus deglupta hoA LV N. G XID
54 | FEugenia sp. o T o b Kal. VIM
55 | Tristania sp. = R s 2 Cam e
56 | Podocarpaceae | Dacrydinm elatum FoBefle O TN Cam Ior
57 ; Rubiaceae Anthocephalus cadamba ‘ Z Fang N. G XIB
58 | Sapindaceae Pometia pinnata [Pt ¢ s, e N. G X
59 | Sapotaceae Palaquinm sp. [ Sol. XF
60 Planchonella sp. |5 vk a N. G. XiB
61 | Simaroubaceae | Ailanthus sp. H"2A4 b YR NG XA
62 | Sterculiaceae | Pterocymbium beccarii T N. G. Xic
63 | Tarrietia sp. g 7ol Kal. vic
64 | Thymelaeaceae| Aquilaria malaccensis ho G Kal. VIB
65 | Ulmaceae Celtis sp. + v F R N. G. XIC
66 | Verbenaceae Gmelina sp. st Wik N. G. XiG
67 Tecltona grandis 5 A VR Bma. G
Bma.: En= Cam.: A VHEIT Kal.: hl) =i v Mly.: =5+
NG :!=a—F=7 N Z i sh T Phi. 174 Sab. ! #hov
Sol. 4P BE Swk.: 4377 Smt.: A7 F 7
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Table 2. ft R
Characteristics
e afe e & | B
Species | ofalro p Origin O‘énilo;r ?1-;:%) ‘
1| Fy TS AR~ Campnosperma brevipetiolata | XE Sol. 1 7.4
2 | a2y A Spondias sp. MA |N.G 1 9.1 r
3| TWAP=T Alstonia sp. XA | N. G 1 9.2 |
4| Yowhv Dyera sp. VIA Kal. | 1 6.0 |
5| g R Agathis sp. XIH-1 | Kal, ! 1 4,1
” ” YIH-2 | ~ | 1 4.3 |
6| AT YL Canarium sp. XIH E N. G | 1 10.9
7| =g )T Terminalia sp. XD N. G 1 2.6 |
8| #—33Y7T ” XIF | N.G 1 8.5 |
gl N = Octomeles sumatrana XB |N.G L | 9s |
16| 3 Anisoptera glabra nc Cam 4§ | 8
nlg 7 & Cotylelobium sp. VIE | Kal i e |
12 [ B b 2 Dipterocarpus sp. VA | Phi 10 4.0 |
13| Fag— H=— D. alatus o® Cam 6 | 89
14 | Fag—nw sxvadg D. insularis | DA |Cam g | dg |
1502 vwA ¥ Dipterocarpus sp. VA Kal 1 6.3 |
6|2 vdg v ” VA | Kal 3 6.0 |
VE | b " VIA | Mly 6 5.9
18|44 v " WA | Mly i | 48 |
19| A 7 —w Dryobalanops sp. mA Sab. I | 40 |
20|#F —w ” IMA | Sab. 5 4,0 |
2l | af— 744 Hopea pierrei IE Cam. 1 4.0
22 | VATV Shorea albida XIE Swk. 1 9.4
23 b b B GRS S. negrosensis IXA-1 | Phi. 1 19.7
“ ” XA-2 " 1 27.0 |
24| Ly ¥ AFVF Shorea (Rubroshorea) sp. | 1A | Swk 4 4.1 |
25 (F4 vy F XFVF o VIG Kal 1 5.0
26 | kA b AT VF Shorea (Anthoshorea) sp. VIB Kal. 2 6.0
27 || =R S. hypochra IB Cam 14 3.9
28| fxo— ASFVUF Shorea (Richetioides) sp. | IE Swk. 1 4.8 |
29| 4xa— 23vF ” XMG |Kal | 1 8.6 |
30 | ;v E T4 Shorea (Shorea) sp. | VIA | Kal 8 | 61 |
3L~z (1) 4 | VIH | Kal I L %
32|39 (2 " [ Vi1 Kal, T (X
33| 3 (3) ” | i] |®kalL | 1 6.2 |
vy oy s Vatica sp. | VIF | Kal. 1 6.2 ;
35 | =a—F=7T sNAY vy ¥ | Endospermum medullosum XIE N. G 1 9.1
36| =a—v35 V¥ ©—F() | Nothofagus sp. | X[F-1 |N. Z 1 4.2
” ” ‘ XIF-2 " 1 4.3
3 | =a—v35 v F ©—F(2) | Nothofagus sp. | XIF-3|N. Z ¥ | a8
” ” | XF-4| = 1 4.3
38| HKwxrdt A—7 Quercus sp. VIK Kal. 1 6.2
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A o ¥ AR
of test logs
%i?l?l&e)tejf ‘\%%'@Ti & L ARDE HE0) MR E DIl
cm 0. e
Max. | Min. Sa(lj__‘;';l")"d of pith E?sglit i Other features
68 66 2~-3 U K| BRBE | dhisth Rk (BRI KCERRERN O/
57 54 — X | EEE | BRI LS, kIRRED &S
74 66 Gac7 % L!:l (&ﬁﬁﬁ- LM')?J{M%‘%@. (ﬁ =T C¥Lﬂ‘j0) 74 /J\’:Iﬁ
79 — o AN B R EEICTLE @ L~ RO
69 65 2~20 i A H B A | EHUAL, BANChTER
69 67 4~6 7N 7N ” Fm o EE A L
58 62 e I Jo ke Jﬁfﬁ%ﬂ‘%ﬁ. S%ECCMIEICD?#}‘§§5(- Bkt
86 76 -— ih M| RS | WSRO LY SR
68 64 5~-8 th | %A | REOHRESER 25 cm
65 62 —— I | WA | -0 Eh, EREERS 15cm
(64) 3~7 | ek W
(60) (2~3) | @ | X fﬁﬁ%%%g e k- B
71 | 64 3~6 N i BRI~ 8, 2 202V EDH D
(62) 3~4 s~y ”
(55) 2~6 | Ih~th ”
64 58 4~5 N 7n ”
59 ’ 95 3~6 R "
61 58 3~5 | st | shth # R R TR ok NoT: ]
55 t 49 3~4 7 75 #
63 | 59 3~6 /s ” HIER S O RO PRREFIH D & S
1) 3~6 s ”
) 3~6 | BARCOD | BRSO KRS D 5 5
66 63 3~5 th K| wRER | OH RS
87 78 3~5 i /I “ ﬁﬁﬂﬁliﬂmwﬂsﬁ\%iﬁﬁﬂl}l hae?d
87 70 427 /N N ”
74 Bralt || slresaat!| et " %réyi%:ﬁé‘éﬁﬁ“ Lt %3 DH v, FEHEHE
(58) 2~4 N | A | KD lxé@mﬂmwuwj Dad
62 | 56 8~5 | th~K | /h~th | 3 B &
(E3)) 3~5 /I | A
55 52 4~6 K e | LS SNt 12em
80 77 4~7 7 It ”
72 65 2~5 [t | AR | R A | DS S B D ORERL
(54) a3 | b o ?;;;gfé“) 5 evk—ngy
(51) 24 I i " L E iR 8em
(49) 2~3 th g | # WA 4EIE, ¥ h—nEBi
(56) (o~11)| /8 th ggﬁgg
o | 72 | 4~ | x | x |EBE®S|HBELX AELD e~20om EHLE,
| BEe (L AR 2530
53 | 49 = N A |HEBR &be%uﬂiﬁ"ﬂﬁk
48 46 i e /I ” BRI
53 47 - i A | kiR
45 42 — /N 7N ”
(62) (6~9) N |1 | BTECREEE, SRR R
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Table 2. (=—5%) (Continued)

T 0
i i % BElmn|fB*=
Species (B’/flalr 01; Origin I\L\%n;.gger L%Iri%th
R|l= F A I Homalinm foetidum | XIE N.G. | 1| 9.0 {
v Z Y Gonystylus bancanus l XIC-1 | Kal. ; QO -
“ ” Xic-2| » ‘ 1 ‘ 3.9 |
41 | Aa 7 4 A Calophyllum sp. XG Stlsa 1 Bz |
42 | XawHv Cratoxylon arborescens ‘ XD Smt. ! bop || 4 B8 ;
gl w N Eusideroxylon zwageri XiJ Kal. | L} &
P IR N 4 Litsea sp. XE |N. G O I
45" || TS siy Albizia falcata XTH N. G. ‘ 1 2.0
6 | A VY2 T Intsia sp. XD N. G. | 1 5.2
47 | F U= Koompassia excelsa X1 Kal. | 1 6.2
48| o a3V Parkia streptocarpa oD Cam, | 1 4.0 |
49 | eFx— s2¥ i Pseudosindora palustris XIB-!1 ; Swk. 1 4,2 |
# | ” XIB2| # 1 4,1
50 | %4 vren | Michelia sp. VID | Kal | 6.2
51| g vaw Dactylocladus stenostachys XIA-1 | Swk. 1 5.9
" ” XTIA-2 ” 1 4.8
52 | & A Artocarpus sp. VIL Kal. 1 I 4.8 |
58| H4 4 v v Eucalyptus deglupta XD N. G. 1 | 9.0 |
54 | & F o B Eugenia sp. VIM Kal. 1 6,2
55 | ayvy V¥ Tristania sp. IG Cam. 1 4.0
56 | Zo— J FAA Dacrydium elatum IF Cam. 1 4,0
57 |3 F = | Anthocephalus cadamba | XIB N. G. 1" e |
584 vw v | Pometia pinnata | %XC NG 1 | 9o |
59+ F - Palaguiuwm sp. | XF Sol. 1 7.6
60| I3 VFazxF Planchonella sp. XiB N. G. 1 9,4
6l | kYA F YR Ailanthus sp. XA N. G. 1 10.6
62 | 7oA Pterocymbium beccarii XIc N. G. 1 gl |
6| F 7 Yo Tarrietia sp. | vic Kal. R L N
64 | H 7 A Aquilaria malaccensis VI B Kal. 1 6.0
65 | & W F A Celtis sp. Xic N. G. 1 9.0
66 | 4 A ) + Gmelina sp. XiG N. G. 1 6.8
67| F — 7 Tectona grandis XiG Bma. 1 4.8
FAREE I ~W0 /v —7ORROTOES A,

2 HEBEE

E OB R E Y, FOBE TR, BNE s, BRI BRI L, (kS
MOPERD, SREERIMEL, WA S5 THE, IMIFIAMGHESEMS KO0 EHMOomT, i, <7
ity 7 74 t—F— FULEOEMEG T9HE TS5 (Table 3), o) bHHEBRORBARL, £
MMOMT@E BT 2 E B L U EER O b OMEES L W HWES - T . #EHEE
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rﬁiz%éf %ﬁ%ﬁ*ﬁ B G RCE SR SMEIIABZ D 1l
%) Fi
Niaw. | N sopwood) Uiy | Bd, | Colorof | otter features
65 62 2~~3 i ih g O ) BhoRAE 0 43 5~8cm
61 57 — th AN HE B R | AR
73 63 _— th A ” ”
73 64 25 * N Bh ot o PICDNT LR
69 64 5~7 7N I ” BECabA IR M40 5 25 cm.
66 58 2~3 7 e ﬁ@%gg Ll A
70 61 46 X M| EREE | BERSREL SRR
102 86 | 9~14 | s M %ﬁ%@g gk, AEEIRO T LB
61 56 5~7 N KRB A | UHEERERS
78 69 3rd P /N " PR IR PR 2 5L
(s1) — R = 2]
52 49 8~10 N AR 8B FaEiC M O R
41 47 8~10 7 7N ” ”
(6 aea || | BB me o, Kmicmssmy
64 62 Bl 7 th s oz 2h o) %E}Eg%gﬁﬁgﬁn A=Y e &
71 65 6~12 h e " ”
(52) = N LA B | WEee R, ELE R R 10 cm
82 | A 3~5 7 th Bk 8
(52) 4~6 I /N E%EGDB e Eh
(43) 4~5 A aRath
(54) 78 i %gﬁmg
67 | 62 34 th h " B0 7 84187 N D el g i
56 | 50 4~5 N A | Be 4B & | HsEb K
76 64 —_ h O I 3 -
53 46 — tp th | BEEE | BLEEE AL
53 49 3~5 N K| ®HAS | OHESHCEES
67 56 47 th A ” SO A
(46) 2~~3 7N 1 R 1E &
(58) ——— N A | BEEEE | WSS I REE, MRS D
o 70 St iy o HWBEOD | AHSMICHERL. HORATSEI0~
wEf 15cm
70 61 3~4 th | RFEHEE | DS EhK
65 59 — 7N AR B | RiRERIRE, BOERE 12~23cm

ORERIT T & 2RO E—EAR (EE) 220 TR, SRS EoBEEHE T s EERDS
S TIND e EhEHER TIS, JAS oEW LN TV A DR IhiCHEL, Kb Db EnEh—ElE
ZEDHTRBREINE L.
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T &I RTFHUC B LT & s,
bO—TiRENRICTRT. fEET0ER
R E A — 15T 2 02 Al & Lo,
FHROPHC LD BT L Z 18- THIL
LDbbHbo 5k, CO—HMORMRBELD
LI BARIFYEE (WHEE) P EEEHE L Ao s,
ZOEVFHDIVRBLKOHEKE, LD
WETE L DRTROA V=T H %o

METI39~43 (FAE S I~VID @ SR 3,
TLEEIE, TR 43~-45 (FURES XD @ hiff
B, WAL, WA 45~49 (FORES X~

ch

XD - fA S, HFREK.

Table 3. 3 B H H

Test items
1 B[ Properties il = T B Measured items Number
of item
YEAE | A5 OB R QA NE, SEEWE, ANEEHN (B 3
I fE 3 Ha o oSENES, 20, PR 3
EFFmOREIGESE, SIS, FabEEER 3
5 OKREIEE, S0GHE, S 3
AT HiETHEE () !
B K R Covp M) AR O, AREE, HEH i o Rk
OO KO, KB, EERHORkE 81
{REERTHEE | (bR Koy, MUKTIEESy, Ta—w e X/ € CAES 3
dsokia—R, ekia—2R, JS=v 3
~F4 lila, -7, 7+ b A,
A2 — 4 4
it HEHER:, MEHETR, FHMQIEES 3 (13)
IREEMIMEE | A h O R M| v URE RPIEGRE, iR 3
HEJE A # YU, RIS, PR X 3
HEalERY ” YU R, BB S, nigh s 3
B E 4 AR OY ¥ 7R, IR S 2
HEFH DY ¥ 7R, KRS 2
BBk Y 4 WA O Y v 7 FE, PG S, pufisms 3
BERFMOY 7R, BRI E, piEms 3
oo A " HHR A O LIRS, | mmifiX, 2mm s,
5 g5 & 4
R HI O FIBRER S, 1mm s, 2mm g,
5 %M S 4




FAEEM DR 21 RIS - MREE L) — 95 —
¥ ¥ Properties M % I B Measured items N%Eﬂ%r
of item
#+ A W " R, HEB@EDE S 2
bt & # KO, REE, HEEEO»: S 3
i ” MR = 3 0 — 1 (33)
Bith o £ #|¥rrrEye pEms 2
BT | v R, DR & 2
e X EOM | B, RS i
HEppiaitt | BT, REETOME 2
BElRD £ M | SE8ARov v SR Bg s, BEoTs 3
ERFBOY v R B E, SO TA | 3 (14)
i 45 & H B ZFVXFEY, ATFRY, A0 bitkB
ERE R
Ly M| AFZTXFEY, AVT A, E40drickD
Hi A 3(6)
OEFINT | o ik $EIfRESE, DN 2
A WEW, FEEROGRERE 2
FME, WEZEE, AEEh 3
WEE, IEEEO AT 2— LR & 5 FrErE 2
[ i B 1) HEEH, AP, AROWEI O MEEEHL, FEHS -
N LY/ =i, 7 =/ —:vma, Y 7HiRE,
Ak, H €4 YRlEOE A S 5
l/f)l/.// '—)]/*ji:“]E': A '_‘ﬂ’*ﬂ‘}”u IJ T‘Fitll“iﬁ’
it CRilE, & A CHE AR 5
LYV s —LAERE, 7 . —ﬂ/MJJH Y RS,
muma. nE4 R 0)#1( I 5 (28)
o0 BE | BN & # aquwmm 0%, 5%, 10%DEHN 3 3
o # 0%, 5%, 0% @Itk 3
L& 1
Bl A M| SCEReERE, UM 2
U A | eRRER, ISR | 2
LI. {5 | 1
Bigs £ # — Rl A 73 v THE |
) 1} ﬂﬂﬂhe‘kdﬁlloiﬁii 20 g /(30 cm)2 oS 3
= M| 72—/ ViR, A v ) TS,
27 ﬂh‘ﬂ“}ﬁﬁfrﬁuo)ﬁﬁﬁ 20 g/(ao cm)? DIARHLH 3
7:/—»#515'&, A 7372 ) THE
i) T'ﬁﬁsﬁﬁﬁucbm‘rﬁ 30 g!(socm)ﬂom () 3
71—2Muﬂ‘?. A7 3 vl THiE, |
30 7RSSR O %A i 30 g/(30 em) D kREER | 324
[ FEEELERE, ZREfEAD, BiEhh 3(3)
22 7L RVFINE, -1 BBE CGRER) 3
EmEHGE, HRE (E8), PCf, EvF rF7)L| 4
sy v — b, R BliRDE), i
X, H|BEE, AR 5 (12)
7 rdr— =z, l;l:fﬁ WKEE (S 4 X, 4 i) 4
R — Pk BIFIRE (4 X, 4 X0, 3ROMS
(e 4 2, 4 X B 4
Pl & (e A x, ¥ A4 XML, TEREE
(4 =, A Zpug) 4 (12)
Ei 164

) KFREHERICE VHF TN STHE,
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4. FREZEAE & BIFERIFHESR

WEETOWEIE—E0LE, FHOHES XU THEENICERSB I v —7 D F — 2 SR LT
HY, FEMNEOSENEEEAMET 2IRBEYEEF LD TR CODEYEORMETREHETD

Table 4. 7Y, 5k
Grading standard of physical

ST R Physical properties
P s - i e i e e ke 70 e 3 VI 1 ]
% OB = I W % (&) EREEEE | gorcsnpers | B K
i (4 m# Shrinkage from green =E HAEzH B G Bt
5 !
[ 8 Appz_a{rent to oven dry g:;;?t(;rf a]?tulk Wiasioiny | Water }
specific S ST ek e ) Py : degree of absorption in |
Class | “ravity in | E8H B™ | $&H @ é?égall;gzatwe | interlocked | tangential |
oven dry Thmgeriial Radial Seoin pith tPi grain sect:ox}
‘ that at 80% | : S
ro(g/em?) e (%) (%) Ry Ry | G (%) (g/24hr-cm*®)
- - 7L7| i,,ﬁ._._., L . —
L ~0.35 | w62 | ~2.6 ~0.70 | sy ~0,01
| |
I 0.36~0.51 | 6.3~ 8.0 2,7~-3.8 0.71~0,90 | 8~14 ; 0.02~-0. 05
m 0.52~0, 67 8.1~ 9.8 3.9~5,0 0,91~1.10 15~21 0. 06~0, 09
v 0. 68~0, 83 9.9~11.6 S.1~6,1 1, 11~1,30 22~28 0, 10~0, 13
v 0. 84~ 11, 7~ 6.2~ 1,31~ 29~ [ 014~

Appendix : ZH(E, FEEEH O GRED*
Range of apparent specific gravity in each M. C. stage and bulk density

- oo sl b e — .
. . o 711.1‘7 ) IWE ¢ Appaﬁlt spec1fic_grav1ty 7 B RO
ol o s 5 % Airdey r Bulk
Class | st~ ensity
Oven-dry M. C. 12% M. C. 159 |
ro(glem?) r1a(g/ecm?®) 7r15(g/cm¥) R (kg/m?®)
1 ~0, 35 ~0, 38 ~Q., 39 ~320
i 0. 36~0. 51 0, 39~0, 54 0. 40~0. 55 321~~445
1 0, 52~0, 67 0. 55~0, 70 0,56~0,71 { 446~565
v 0, 68~-0, 83 0.71~0, 86 0, 72~0, 87 566~675
Vv 0, 84~ 0,87~ 0, 88~ ! 676~
i matic k 5,
cope  AO0HH
=T 00+0, Sdron
100
- N 11, | [
"0 100+ 28rg 10

eRU, 7y 3&5 5 EKE w 0B 5B E,

)

*1 JIS Z 2103 ARORHIT & 3,

*9%3 IS Z 2103ic k%, :

RN ST, fhivd 5Ol D hEED 209 & 5 0K 80% O LT OETHEITE (Rao, Rso) R TR,

B OEWIHIE (T o b=t 2O O B B RHIEORAM TR . ZHIEIRETT 3 om DR
HROWAERC T o THBL, My 2 8 E0ThERND, BHFAOR X ICHT 5 TARERB 2,

*6 JIS Z 2104 Iz & 55 H ik i,
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LICEEFEAR U, —ERHEIC L B S% U Eii— R A 20 A TE fo, 20 S0 IE
BRI 5, POICED b OMFT LT 7chs, AHTRCoEEL TR L Tiis
BRI 3 5 FHEREERT AT £ & Lo

B DA
and mechanical properties
HMiERgEET  Mechanical properties 45t Durability
Yo BT mman | Egmsr | estiman| » oo sm| @ o s
Lo, ) | o) Gib) GEEm) | GRE@m Weight loss (%)
rdinlug i Modulus of | Maximum ) y — I
e rupture in crushing Shearing Side AAVRT 2T, 905 %
bending static strength in | strength hardness kA BT [

' bending compression | (Radial (Tangential Tyromyces .
parallel to parallel to | parallel to surface) surface) palustris, Ca”,?l“'s
gramE grain grain Pycnoporus vérsicolor
(10%g /bcmﬂ) op(kg/em®) | oe(kg/em?®) | r(kglem?) | Hy(kg/mm?) | coccineus

~ 75 ~ 600 ~310 ~ 65 ~0.8 ~ 3 } ~ 3
76~105 601~ 840 311~440 66~ 95 0.9~1.5 | ~ 3 ~ 3
106~~135 841~1, 090 441~570 96~120 1,6~2,5 4~~14 4~12
136~165 1,091~1, 330 571~700 121~150 2.6~3.8 15~25 13~20
166~ 1,331~ 701~ 151~ 3.9~ 26~ 21~
MK GEH (BAKE 16-296),
*7 JIS Z 2113 ick B, Ep=190r15 L LTEH 5,
*8 JIS Z 21131c K B, 0p=1,530715 L LTZWH 5,
* JIS Z 21111k B, 0c=800r15 LT E¥H 5,
*10 JIS Z 2114 1C K Do wr=170r15 ELTED D,
11 JIS Z 2117Tic kB, Hr=5.0ns)2 L LT3¥H 5,
F7~*11 OFFEICB T CEHEE ONFERR VL E E THR UL £ oD 5 Rdiz.)
*12 B0 EDLHHIR & ORILED 5 & s EEHC 20T, BHSEERER (JIS Z 2119—1958) Tk b Tt
WHERD Do PPN TR AMARKEVEE LS, T, BRI & MIIHREORRD 5 LRk
Lo TRAT 50
Note)

*] Based on JIS Z 2103, cross section.
#2%3 Based on JIS Z 2103.

*q

ke

of radial direction.

*6

Distribution of bulk density on radial direction.
5 Percentage of the discrepancy to the length of longitudinal direction, splitting along the base line

#7~*1] Air dry (moisture content 15:£2%), heartwood.

i
*8
*
*10
*11
*12

Based on JIS Z 2113.
Based on JIS Z 2113.
Based on JIS Z 2111.
Based on JIS Z 2114.
Based on JIS Z 2117.
Based on JIS Z 2119.

Arranged as Ep=190r15.
Arranged as op=1, 530ry35.
Arranged as 0,=8007r15.
Arranged as tr=170r15.
Arranged as Hr=5.0(r15)%.
Adopted the large value in case of the different value among the fungi.

Classify class 1 and II according to results of the stake test.

Water absorption in tangential section of heartwood based on JIS Z 2104.
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Table 5. n T

H

Grading standard of wood

& BT, Lumber processing
N - A I g gE e B OF i
B Sawing Drying Cutting by rotating knife Gluing
Class | 9% W7 e S%0 | 32 4 Wy RUF2 | 40 M0 95 407 | FSeoda™ S ANERE DY) 13 { @ e
Sagvv me Do edae Cutting Knife life Shear Per cent of
s force strength | delamination
(m#/min) (day) (kg/cm) (m) (kg/cm?) %)
I 4, 7~ ~ 3.5 ~1.4 |1,501~ [ 191~ ~ 1.0
I 3.9~:4.6 3.6~ 9.5 1,5~1.9 1,001~1,500 151~190 1, 1~10
il 3.1~3.8 9.6~15,5 2.0~2, 4 601~1, 000 111~150 10, 1~30
v 2.3~3.0 15,6~21.5 2,5~2,9 101~ 600 71~110 30. 1~60
i ~2.2 21,60 8.0~ | ~~ 100 | ~ 70 60. 1~ |
)

¥ A C i (O iR 1,060mm) ok b, OZEE 41.2m/sec, OZE0.9mm, I 100~127
mm, ¥y F32mm, EEM25°, WM 20°, HI00M0.5mm oW 1EERT T4 b EE OGN TEE
LTy D& 20 OE0ERSEHEE D SIE L BfR R B 72 b 0 O BT F0 5,

*2 IR AE R (MREE 1 m/sec BLE) loBunT, B, HERM (0#, EMEE 2T mm) LZEEC
LT, ENENWERATY a— VT E > THERT 2D ONBEAMERT, 25, LD EER—HERE
HEug i,

*3AnEmM (BUkEG 12%) A LA SKHs, TWialEE 900 rpm, WHIPIEEE 170 mm, HIHIA 56°, H5EM
40°, H¥ A0S B, VEES 2.0mm, 1 ASLHOXEVE S 0mm ORFICEWTUEIT 2, o
EEO vy iEh s, HAWEES 2D oW 5,

4 pAIEH SKHg, FENEEE 6, 120 rpm,  LIHIFIEFE 130 mm, WIHIA 56°, Ty 40°, HEhHEL, WIE
& 1.0mm, 25D HIE 20 m/min OZMHC BN TR EME L TURI L, REIEHE70% 08T 2 WM ESH
~B,

* & 2.0cm, f{ll.0cm, EX37cm OWEN, *AI3BME (5K3E10~129%) %3 330 g/m?, FEHy
F71 7~15kg/cm?, W] 16~24 hr, JEEE 25~45°C THRF L, ASTM D 905 I2HE4 3 7 v o 7 4 AN HS 1
IEkKD S,

*6 5 L[E—HNH (5HEN) ~5EX 7.5em, [# 10cm OFFE LD, 2 THIEESGHIC LTI Sk
@ JAS, Ly — R IEESFIC 2N TR ASTM D 1101 Itk D i S Bk 5,

¥R OLEIRER D X 1.02mm, Tipfs 21°, RFAE 10, S —Xo—ED GKERI 10% BT
WHIL, #HhESoREE S T 3 0eTHRT,

*3 L THRILICRETO, WhRETFTE2EZELAUEHEHORE (HiFEs, #EEN, 0D E0’RE)
e (CHERHc Xk 3),

*9 JEE L0mm, K& 30%30 em OO AR 140°C, ERE 50~565°C, [ 1.1 m/sec ITH L
TEHKHE10% T TR L2 & 2 0ERRIERD 2,

*10  [ERHE GHED, JREE130~140°C ITHWNT, Sk 0~5% T L, 504D, MAKE X OHE
(10 g/em?) o SERDD, FEO 2/3 Ol EBHOHOMERD S,

*11 FE1.0mm, K& & 30X30 cm OMMELLHBIE (3ply) #3758 30 g/(30cm)?, WIT (1he) HEFER:
#HU, €02, avro—nLTR-&EFTHEE LYy P 7 7 iiE o hhkikn s, 10,
) TG HOIEA L0, AR 109, FAME 110°C, 1.5min, 7 =/ — B8 FEHRA 1095, K 0~538, #h
H 140°C, 3min &L, MERHEEEIRG JTAS ik B EAKFIRE, i DELRBmET S,

¥12 W B & OHE RSB DO TR 20°C, BRI 65~70% ic 5513 A WL ANE T 2, BRHES IR
FAFIA Y T2 F AR T =R 100 123, + 7 F Vg vh (Co 5%) BLTUAFINITFl b vrt—g 45
AF 1 (ERE) &95, 88, HEDBLUFRYRTNhT, BEMNEE 250, &35,

*13 MERMN (BRI CHED, FTHOZET= b0 —R7 1 ¥—~3 5 —% 307 CEERGR
400g/m?) L, #EAEWED JAS ok 5300818 0 SBATTIE S .

4 RWEHET v ) 16%, BAGH 25%, Wk 4~51/kg, FHRRIE 170°C, SEGEECREEER 1.5 hr, SETERER
FHR] 1.5 he ORATHM LIS DS 7 7 b AU FONERE T,

*15 BlikDiiE JIS P 8113, B &S JIS P 8116 itk B,

#16 JIS P 8123ick %,

*17 Tappi standard T 202 o0s-61 1Ck 5,

*18 Gierty (Svensk Papperstidn 48, 317, 1945) ©Jfikick 3,
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processing suitabilities
Al Manufacturing of veneer and ;;lywood T
TR BOR w W o #AtE Gling
Veneer peeling Veneer drying —_ =
TJE i 3-1‘3*7_“ i & li_;:;; ¥ ;}f;_,‘ 15 I ﬂﬁ"‘“ 3’;; ln*l"_ Ri}tcio 0%.sheg§l strlg-a*éth
hece ‘ ot | Pmeume | War oy | ves il
%) (min) (cm) Urea resin Phenoric resin
515 ‘ iry goo“é 7 ;5 1, 92 i (N
ie~g | ® ;00% e | a.8~s.2 11, 6-13, 6 1,53~1,91 | 1.12~1.31
s~ts | mediurr?; 5.3~6.7 13, 7~15.8 1.14~1.52 | 0.92~1.11
s6~c0 | P Jg’off'; & 6.8~8, 2 15,9~17,9 0.75~1.13 | 0,72~0.91
Sl | i}f;ry pmfr‘ i 8. 3~ 18, O | ~0.74 ’ ~0.71

*19 PC {HflEEic oL THADELEMNTET S,
*20 FESKIE 10kg/cm?2, BN 183°C THEAM TR 7w FAEM 44374, REFETE 51 4%y
ZrAF—%EML, MF%0~0.05mm, REIHK THREMELAEESOREEMTETS, 7Y —*RiF 22+

23sec fillik,

21 AERHT RN, B A IeH ST 7 4 v Y a v 0.6%, T =/~ LY v0.3%
ZRFFEAL, ToICHE Y FEIFEMLT 27O pH % 4.5+ 0.2 [ZHFIL, HERLE (150°C,
3hr) BLUWREL0b JIS A 5007 1ok 0 T RBRETIE S,

¥22
Note)
1
2

internal fan type dry kiln.
*3
¥4
5
*6

ASTM D 1101.
7

green condition.
*8
*9
*10
i

of plywood.
12

temperature 20°C.
*13

based on JAS of fancy plywood.

*14
*15
*16
7
*18
*19
*20
*21
*02

Based on JIS P 8123.

Pulp yield : cooked by kraft process.
Tensile strength : based on JIS P 8113, Tear strength : based on JIS P 8116.

Based on Tappi standard T 202 os-61.
Post color number : difined by Gierty (Svensk Papperstidn 48, 317, 1945).
Resin spots counted on the pulp sheet after aging procedure.

Pulp yield : treated by Asplund process.
Based on JIS A 5907 (tests carried out on sized board).
Based on JIS A 5907 (tests carried out on sized board).

EEFE— Fig20T JIS A 5907 ik hBkEEMET 3,

Cutting resistance of kiln-dried lumber in longitudinal cutting.

Cutting length of kiln-dried lumber at 70% of blemished lumber percent in longitudinal cutting.
Block shear strength : based on ASTM D 905.

Urea resin adhesives : based on JAS of laminated lumber, Phenol resin adhesives: based on

Sawing area calculated from maximum feed speed without crook of sawn lumber.
Time required for drying 27 mm thickness heartwood lumber by suitable drying schedule with

Lathecheck depth of 1.0mm thickness veneer peeled with horizontal opening of nosebar 10%,
Quality of veneer surface (wooly grain and torn grain, etc.) observed in successive peeling.

Time required for drying 1.0mm thickness heartwood veneer at temperature 140°C.

Stacking height of 50 sheets dried heartwood veneers of 30 cm square.

Ratio of shear strength of each species veneer to control one (Shorea negrosensis)based on JAS
Curing time of unsaturated Polyester resin vanish painted on flat and quarter-sawn lumber at

Adhesion strength of nitrocellulose clear laquer painted three times on quartersawn lumber :
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Table 5. (o3%) (Continued)

@t Painting P I = 1k
R BE (4| BRI e i OO o |
B : ; x it JiLs | ‘
Curing time | Adhesion I g St h
Class strength Echet Lreng Bl A, EERIS
& 5l & b EL Brightness
(hr) (kg/cm®) Tensile Tear
(%) (km) (km)
1 ~1.70 | 36,1~ 50, 1~ 10, 5~ | 161~ 29. 1~
i 1.71~2, 10 30.1~36.0 47,1~50,0 | 8.9~10.4 | 141~160 24, 1~29.0
|
ik 2,11~2, 50 24.1~30.0 | 45.1~47.0 7.3~ 8.8 ‘ 121~140 19,1~24,0
v 2,51~~2,%0 18.1~24,0 40, 1~~45. 0 5. 7~7.2 | 101~120 14.1~19.0 |
] 1
V| 291~ ~18,0 ~~40,0 ~ 5.6 | ~~100 ~~14.0
| |

4.1 FEWmEE

DI OITRAKEEIER &, SR EhOIMEEEES Table 4, 510RT, O 5 OB, ;& 2EHE
DEHHFO—PLAROEL LTHI TS, THIEERLEC ZNORENLBEATIROEEN TS
Lo

1) THERI~VD5b ST 5, BN, BimEE >0 TRESEEONSVEDET EL, N
THEEIE DO TEMIES L0, MIAREOTShTVELDET T 5,

2) HAAHE GHEZOZ) K20 TOSEREOKEN (X) LEEFEE (o) KESVTE
WARDMFNAE 2 5, TibL Fig 4 k51, FEEE LI E & SRR o 20 Uiz
E5TMET 5. TOMMICHA—EE L > TERTHI, V&L, thdFCALBDET, VET S,
TOEVEERIE GREIRD 12, I dcik V O 6~10% BEICLA LI CEHLOT, eDfidil
120.6~1.0&7ED, SHEOPLEIVDEBRZLOLADEINBESITNE LS,

ORIV —ICT R SUH - L HB AT EEEE T L, BMENHTH O, WiTH, EiE#mnso
Hokdidn, HBRUHEIOLEEE, OEHEEEEDORCDE, v Oy F LT TH L, CHHH
REEMMEE L, BRE S OMBEALOTHEIENTE LY TROOT, e YW TRk BRE
R HERRD D, BHEORIERBAMICH hE THEEEY . Sh RS EERETIR L O %
BEEOE L DRIARERFESZ D {, EESBRESETE TS,

4. 2 HERFEmR

FELATEIC DO T Table 4, 5 OMEMEICI Y, MHB X OMITEEZ T L SHi—E i
Table 6, 7 TH 5. BEROFREICHA LI/ w—7" (FARDE 1~V @745 21213 Shorea hypochra
(I B), Dipterocarpus spp. (IVA, VA, WLA) % &0 L 5 ICH U oM AEENE ¢, SBREBICL
S>THEORIL LD H 5D, T LDV TREHB O HEOTSEE ZOME M & 475 LT
ffiLico 7045, Table 8 {B# & LT, SR OENEBEIERELHEE CEICGRLTE .



WIPEH OMET 21 R -

FREE{LEEIE)

= 10—

7 7 4 78— — PR
Manufacturing of fiber board

Pulping
o WA 7 Bleached pulp
b H e g, M b b Bl b
Bleachability Calhiy W
Oz | [ s reversion | Pitch trouble
P CAlitie IR BE g9
Roe number = Brightness | PC number | Resin spot
\ 7
~2.5 90, 1~ 1 ~1,8 st
‘* i P
2,6~3,5 1 86.1~90,0 f 1.6~3,0 Saalt
| [ DR LN
3.6~5.5 } 82, 1~86.0 i 3.1, 5 Htnab
| o ' b
5.6~7.5 | 78,1~82.0 | 4.6~6.0 T
o { - FEFIcE
7.6~ 1 78.0 ; G,k Velrgr large
: /\
T
z
@
L
#
g —1-A—1
/ fe— ch O\ —+1

_gm ;’_*‘3*20 ﬂil Vj—"ﬁ‘ﬁi é ka1
Yield Bending
strength
(%) (kgfem®)
86, 1~ 681~
83, 6~86,0 561~680
81, 1~~83.5 441~~560
78.6~81,0 321~440
~78,5 ~+320

ML s ===l v
o— O O\ —+fe— 0L (A —f
1

> > > > >
..J. 1 + -+
I e £ o
&L 2 2 =
2 £l 2 ?
b
Charactaristic value

Fig. 4 SRAEEOBRIRAED B

Determination of each class limit.

05, 7 sekes

Water
absorption

(%)

~15,0
15,1~19.0
19.1~23.0
23,1~27.0

27, 1~
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Table 6. ¥ « GREE

Grading of physical and mechanical

MR
BEIE Rigpan] n @ =
(4:%7)| Shrinkage from
B TE % green to oven dry
Species Ve | O e s b
log gravity in
oven dry | Tangen- | Radial
tial
e 7"‘“’ e i i) XE [Sol |m@4d| T | m
2 mREITR Spondias sp. XA N.G. | 1(0.30) E 1
3| THARP=T ' Alstonia sp. XIA |N.G | m(.37) | 1 il
4\ Vv v | Dyera sp. VIA l Kal. | 1m(0.38) I ! I
Blr# &R l Agathis sp. YIH-1 | Kal. | 1(0.43) Som . m
| L |WH-2| » | W(.42)| W m
6l HFN YA | Canarium sp. | XIH | N.G |1m(@.45 | V v
7l a—=3F)T ‘ Terminalia sp. XD |[N.G. | II(0.44) 1 | I
8| H—TPFYT ‘ % XIF N. G 11 (0. 38) I | i
gl Y = : Octomeles sumatrana XB N. G I (0.33) il | I
1007 Y w & | Anisoptera glabra Ic Cam (0. 6%9) v % 1
1|+ 7 & Cotylelobium sp. VIE Kal V(0. 94) v i v
il el = Dipterocarpus sp. VA | Phi. | 1Iv(0.68) v | N
i | S | D. alatus | I® | Cam. WO, YV W
14| sz TV YD insularis IA Cam. | IV(0.75) v v
1502 wAq v Dipterocarpus sp. WA Kal, V(0.88) v v
6|2 w4q ¥ ” VA Kal. (0. 76) Vo v
1F | e g 32 ” A | Mly V(0.85) v v
18|27 w4 v ” | VEA | Mly. | Iv(0.81) v A
19(# 7 —w Dryobalanops sp. | A Sab. M (0. 62) v I
0|8 T —n L A |Sab. |m(0.63)| IV i
21 | 3%~ 244 Hopea pierrei | IE Cam. | IV(0.81) | Y% | 1
2|y v Shorea albida l XME Swk. | IM(0.54) v ‘ m
28|y FU¥ S. negrosensis XA-1 .Phi. I (0. 44) 111 ‘ I
” " | XA-2 | » m(.50) | I
24 | Lw B A5 vF | Shorea (Rubroshorea) sp. | 1 A Swk. T (0. 48) i I
L Oy " VIG |Kal |m@4)| ®m | I
26 h 74 b AT vF | Shorea (Anthoshorea) sp. | VIB Kal. | (0. 55) i} II
27 | A S. hypochra B Cam (0.74) il m
28| 4xn— x3vF  Shorea (Richetioides) sp. | 1 E Swk (0. 41) | il i 1
29| 4xm—~ 2XFVF ” XIG Kal. | II(0.44) i 1
30|,V F% T4 Shorea (Shorea) sp. | VIA Kal. | V(0. 84) il 1
31 |{»~x39 (1) “ VIH Kal. W (0.75) I I
32|59 (2) ” | VIl Kal. V(0.97) I\Y I
33|79 (3) ” | VILT Kal. | V(0.99)| IV v
KNV T ! Vatica sp. . ! VIF Kal. W (0. 68) v i1
35 ";: ;_/f:"f a ‘ Endospermum medullosum | XIE ! N.G 1 (0.32) | 1 i
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properties of each species
Physical properties PREEPEET  Mechanical properties B 5 B

fﬁfx'é{%‘lﬁ*‘ LA G4k Sl ke e S kT 8| i X ke e U RS 5 e
mEnle | B | S P G ;;M_i(a‘ﬁ) BT | P R|Purebility
Eg‘iﬁity at |Maximum Water i%‘élﬁis }J\fi{oﬁlulrs crijscill%ugm R Side S
209% degree of labsorption; " =0 1o Stgtg::re strength |Shearing fhardness ;'T{%V
Tstance [locked |tangentiallPending |bending (1% 0K \srength | (Pangen-)
fEom pith : gon parallel to parallel to pres?io;lt (Ra 1fa tia c | Weight
e grain secti grain grain parallel to surface) surface) s
80% grain

1 ! o I I ‘ B I v

G S s R A B I I i v

i H v I 1 I I 1 v

it I — g 1 T 1 if v

i I ) S S AP R B (S it I

i it - | = [ Ay - [l - | =

I I v i 1l II i§ L. R

I i m T | q TR (O it i

I n | =« Il 1 i i§ hi§ v

1 | v | m 1 1 I I 1 1

I e i m il it m I

1O (RS =) T v v v v I

moo| —A [ v i} v i I

m | - — m il v I I m

m | om — I\ v v [ v v m

i ‘ I = v v v v v i

I\ i - ¥ | I\ v m m

i - S R e \4 v v | om

v — - b (O I\ m il

m | — - N | v | m | m m it

m | = | = I | m | W | m | m i

i B — v v v | VvV | V I

N (- I | W m | ¥ | @m | m -

R L R R (L R R S it I

i v — it it m I il

i L — S S S i

I ¥ | = ) NS g A el (i | SR I |

i — — m | m | = I I I

hii it — v | W \Y v I\ I

-_— — | — —— —_— | _— | Oy — —

il v i m ; i T (R i il

I I = v | Vv v v v I

i v — m | v 1\ v I

i v — ¥ | v v v Vv I

m | W S v | \% v I

VB S | — m I\ N | N I 1l

I I v i I Y I 1 v

|
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Table 6, (—2—=3%) (Continued)

0 o

BEIE B epme| o m %

(4=17) Shrinkage from

ki) ko & green to oven dry
v Mark | Origin |Apparent | ;
Species of log specific  [FEHAG Y YeiR oy ) *e
gravity in
oven dry | Tangen- | Radial
tial ‘

36| 5275057 7 " | Nothofagus sp. XIF -1 ‘ N.Z |m@ed| VvV | W
- Tl " MF-2| » | (.59 ‘ vV | W
e e ¥ | Nothofagus sp. WE-3 | N.Z W6 N ‘ v
" " WF-4| » |mEs59)| W I\
38| KwikA A—7 | Quercus sp. 'VIK |Kal | V(@.9%)| N | W
Hlw 7 & Homalium foetidum XIE | N. G | IV(0.78) m v
40| % 3 ¥ Gonystylus bancanus XIC-1 | Kal i T (0, 65) v m
” " | XIC-2| » | W(0.60) v | H
a1 pag g wa Calophyllum sp. XG | Sol | m(@.59) ' m | W
2| ¥aovyy Cratoxylon arborescens XD : Smt. | (0. 42) | v | m
43 W 3 Eusideroxylon zwageri XuJ | Kal. V(1. 00) m | m
419 7 = T Litsea sp. XIF | N.G. | m(0.40) mo i
45| THEDT Albizia falcata XiH N. G. E 1 (0. 35) i j I
61 AU aT Intsia sp. XD NG (0, 65) I I
47 | A ) & Koompassia excelsa Xnr Kal. (0. 69) I v
48|m av Parkia streptocarpa oD Cam. | 1I(0.50) )i I
49| 74— 5% Pseudosindora palustris XIB-1 | Swk. M (0. 56) il I
” ” XIB-2| # T (0, 63) m il
50| F 4 voth Michelia sp. VID Kal. I (0. 51) I I
51| Yagway Dactylocladus stenostachys | XIA-1 | Swk. | T (0. 43) m B
” ” XIA-2 4 11 (0. 50) il Jiig
82| sl ¥ Artocarpus sp. VIL Kal. (0, 53) il il
53| 3 1 Eucalyptus deglupta XID N. G. | (0. 52) 1 jI1g
54|45 % v b Eugenia sp. ViM Kal. w(.71) v v
55| ay N Tristania sp. oG Cam. | V(1.12) Vv v
56 i B—=N 7 I Dacrydium elatum nE Cam. | I (0. 45) 1 I
57|15 F 5 Anthocephalus cadamba XIB N. G. | (0. 38) i I
58|l& wu v Pometia pinnata XC N. G. : I (0. 51) f il | v
594+ F - Palaquiuwm sp. XF Sol, | MM(0. 64) I v [ v
60|75 ¥ F a7 | Planchonella sp. XIB | N.G. | II(0.41) oL | I
61| +k74 | VY = | Ailanthus sp. [ XA | N.G | II(0.38) F 1 ‘ m
62| 7o 4q Pterocymbium beccarii Xic N. G. 1 (0.34) i I
3|F 32 ) ¥ Tarrietia sp. Vic Kal. T (0. 67) 1 m
64|lH 7 A Aquilaria malaccensis VIB Kal. 10 (0. 40) i il
65| & v F A Celtis sp. Xic N. G. | m(0.59) i I
66| 7 £ Y F Gmelina sp. XiG N. G. | II(0.45) | I i
67| F —~ 4 Tectona grandis X1G Bma. | I (0.51) | 1 | 1
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Physical properties GBEITEE] Mechanical properties it 45
Mff%ﬁf*‘ AT e M- k6 KT i X 8| [ X9 4 #10 - k1L . .- )
darmi | RS B o™ i%(m %%L) " e Perenlity
bulk 2 Youne’s  |Modulus axianm e .
density at | Jogree of [absorptionTodulus |of rupturelGTE AR |Shearing |5 | RIS
: ; % . : = >
{l.iaiglnvc; igéf{lt;d :::ngential bendli]n % t bendliln% ¢ ;;I;ecsg{gn (Radigl (;:[i‘:?gen- ;
{;O;lil] aq:ltzlilt grain section Fg’?_:;?ne Y g?;?n ELED pargt]lel to surface) surface) &?ght
80% | ki
v 1 i m | m | om v m v
i 1 - — | = =7 —~ =
I\ v w4 om | I \if it v
v QL I SR SR - - — .
m I — ‘ v v v Y. v I
I i I | N v v i v m
i I v | ™ | v h\ I\ v s
1 it v I\ \i v I i =
i v il I mm Il II I I
il 1 g 4 1 1 I | m
1 1 Lo g ¥ % v v v I
i I | 1 | @ 1| o I 1I I
I I il . B = " T3 = - N
I\ m il v v I\ v v I
i v | = I\ I\ i\ v I g
1 ‘ - | = I i it v it v
m 1% o/ | e i it I i I
i I | - i i Il i il 1
x| 1 | m Il 1 il I il v
mo | m ‘ i | i m i I i -
m i I m | il il m I v
I I\ w1 I iy I it it
I - e ) il v Y I I
it | v | IS | v Vv Vv Vv v m
m v — W 4 O I I it iig
® | m | i I | & I it 1 I\
1 i i I mm m i m | m
il i I il I\ il it I
T | 1 m i il i I it I\
m | 1 | W il it i i} it I\
f | & | % I I I I 1 v
r | ® | = | W I\ v v v it
i i v | - i 1 I I I I\
I | Vv ‘ I\ it I m v v v
1 l N | I m i i II il i
W | I | o ¥ i i i} m 1
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Table 7. Jn L

Grading of wood processing

U & # jm I Lumber

(] i BT 24
% W fk|# % | Cutting by
&t i 4 Sawing | Drying rotating knife | :
- 3 *4 )7
Species ggw}ﬁgm f%m"-j?*z %J]Eﬁllﬂ %%@ _—Ur&a:
s il : o kb
Sawing | Drying C?g:ic%g Kl'i]f'ée &Sil%’ezﬁ‘
rate time strength
[ R Ca | n | v [ w [ om
2| ARV rR Spondias sp. il I 1 I w
8| T =T Alstonia sp. I I I I v
4| TV b v Dyera sp. 5 i I — v
BlFHF A Agathis sp. =5 1 i - v
” " I — I I =
6| 1FY UL Canarium sp. ji§ — i1 m —
7 | =g T Terminalia sp. I I I Vv m
8 | g8 FUF ” 1T I il 1 I
gl=z U = Octomeles sumatrana o 1 I I v
107y 2 Anisoptera glabra == v Y v I\
n|E 7 & Cotylelobium sp. = v 1 — I |
Z2lTHe ¥ Dipterocarpus sp. = bils v o~ 1 [
13 JT/ e D. alatus e 118 v Vv v ’
14 z fr' TN N7 D, insularis = biig v v jlig
15|72 w4 ¥ Dipterocarpus sp. = il 1 v =
6|7 vwA v " == I il il I
17|27 v A v ” = v I v~V I
18|27 v A v 2 — v i — I |
19|48 F — Dryobalanops sp. = v v o~ il
20| 8 7 — ” — — — — =
21 | JF— g4 Hopea pierrei — I\Y v S
22w HT v Shorea albida v I m I m
| ep ZOV S. negrosensis = I m I v
" ” r— =y m IV ]I[
2| bw B pF AT Shorea (Rubroshorea) sp. = i 1 I1~I v
% 2 Lok " — i I - | w
26|74+ #35vF | Shorea (Anthoshorea) sp. S I I v —
27 |oa=fy S. hypochra — v v v m ‘
28| 4 xza— x35vF | Shorea (Richetioides) sp. =3 1 = - | = ‘
29| fxm— AZVTF ” i I m I v
30|84 Shorea (Shorea) sp. — v Vv o~V I
31|79 (1) ” al, v i il I
3z2|5359 (2) " — v v — I
33|59 (3) ” = v v = 1
o e Vatica sp. = v I\ — 1T [
35 ';‘ ; TT:‘ i Endospermum medullosum m 1 I I | v
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I

suitabilities of each species.

processing AhLE  Manufacturing of veneer and plywood
27 3 1k B W) B 4k B Ol W 4 e Btk
Gluing Veneer peeling Veneer drying Gluing
ke P e ‘ B 8 4 ™
Mo | 'Rbcorcinol rem™ agminaEes & i3 pews RRRs| g (o) Batio of shear
il ke | gate e ok Tt T = ENb S o A
M s Ay Latte | Veser | Dooe | wap | )| (il )
nation | strength nation Urea Phenolic
resin resin
I 1 I | v w o I m
1 v i 1 i v v I m
I v 1 I I m I v v
I 1% 1 il 1 vV I v v
I v I I Y v v I il
o <= = 1 v v v v 1l
1 1 I v m I I 1 v
1 1 I 11 I i 1 I v
1 Vv 2 Vv i I il Vv v
v v m v v v il m v
v 1 1 I v = it i I
A% 1 I 1 v m 1 1 I
v 1 m 1 v m 1 I 1t
A% il m i v I il s il
— —_ —_ v v m 1 2= =
A% 1 I 1 v il 1 v m
A% I m 1L I\ 1 I I il
v i o — — ‘ il 1 i m
1 m m | W v I | m i v
— - — | — — — o= m I
— = == v v | 1 ’ i I =
1 v m v I I I [ 1 [ 1
1| v i il I o 1 v m
i I I I i i i 1 il
v | v 1 i I II i s — 10 —
I | m i I I I 1S v v
— = — v i 1 i 1 v
II m I v v I8 10 I i
— —_ — I I — = v ==
I m I v I I I m v
v I v v v ~— — 1 I
A% I v v A% i I Y il
v 1 v v v I I — =
A% I v v v I Jiis v I
I I 1 il v v il i I
i v iL 1 jiig v A% Y% i
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Table 7. (2-3%) (Continued)

2Tt s

A A

Painting KEEsT
® BB et | BT g s A

Species | Stren-

St | Ao T

Tensile
[ R Do N A
2| mfPT R Spondias sp. il v ‘ il 1
B i ey Alstonia sp. 1 v v v
4| Gt v Dyera sp. I = v I
5| T HF & Agathis sp. I v ‘ 2
” o — —_ i I
6| HFY A Ganarium sp. = = I 1
7\ &—34Y)7T Terminalia sp. i v v I
8| #—32407 ” I 1 \ I I
9|z 1) = Octomeles sumatrana I v ! il I
(79 v 7 Anisoptera glabra 1 = E v v
1L |3 7 & Cotylelobium sp. v — | v v
125 Al o Dipterocarpus sp. i — [ m 1
13 )9:;. 7=V Y| D alatus 1 — ! v v
14 zfr‘ F=N XY D insularis I . — ' v v
15| 7 w4 ¥ Dipterocarpus sp. — | - m v
6|7 w4 v ” mo| - : i v
1| o o o ” il [ — I v
18| 7 nm4q v ” 1 — v v
19 & 7= 0 Dryobalanops sp. v ‘ — == —
20(Hh 7 —w ” — — v il
21| af— 744 Hopea pierrei 1 I — \Y v
2| evHv v Shorea albida mo I il v
28| Ly F S50V S. negrosensis o | — 1 it
” ” -_— [ — m il
24| Ly B 47 ¥ F | Shorea (Rubroshorea) sp. e . = ==
25 ;; 3;» r p I - m iie
26| k94 29 vF | Shorea (Anthoshorea) sp. I | - I v
2| ks S. hypochra I | — | v v
28| 4o~ x5 vF | Shorea (Richetioides) sp. = — ‘ = =
29| fxzu— xFvF ” 1 i I il I
30| NvFF4 Shorea (Shorea) sp. I — v v
31| 25 (1) ” il -— ‘ v 1
32| 39 (2) ” —_ = I v it
33| 5 (3) ” =5 — v v
Ly g Vatica sp. v — v I
35 ';' ; jT; P T Endospermum medullosum i v I 1
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S—E— Fillg
- # 0 F {6 Folping Mam?fai:t/fu;'ingﬁof gb%rﬁboarqA
Unbleached pulp #iEss7 Bleached pulp
oo B oA # |merp| 277, % ¥ deE™ | R
HfapEne i3 Colour Il;xt7chj i :
L Bleac!_labﬂlty | reversion| trouble ) ) 5
32 & | g™ | BT | e poge | IR e
Tear sgfnb - néég number SR;:E“
i v m | m | m O T R
v I it ‘ v i I | m i v
it I v oV o I i v
1 il I | i} m | — v | I il
I v v ; v v I . 1 I v
it I II v m vV | m 1 i
v v N | I m 1 ! v m | @
1 v Y ‘ m I\ [REESR R 1 I
v v N [+ W v N R 1 I hif
I I n | o - - | - = ==
m m il 1l II — | W .- —
m I | T 1 W=l W W il
iid v A R — — Rl — = E=S
I\ v m | I il e — -
v Y 1l il il = \ I
v i} 1 I | I I — | I v il
iif v | m ‘ i I = I | W I\
m v T v it — n | = —
It v I 11 1 ‘ — e — =
I\ 1 | om 1 t | o= i = = —
1l m n | v 1 \Y oI | m 1
II v i ‘ ] 1 ‘ I o v 1
I v | m | m - B TR I
_ e i . = = = = -
I S ‘ i I mo | - =
K | L | I it O R 11 EARE (S I
v m m o g BB L i) =
s S O -z AN gl - ) -
I m | om m v } I 1 I I
v m m | = I | - v vV | m
il ol e T il A4 v - —
m m | m 1 i R v — —
v 11 ey ' et I v I v I
i} il il ‘ i§ I ‘ - v v I
v I ‘ m v S m it I
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Table 7. (2J%) (Continued)
O &% # i I Lumber
P lﬁ]ﬁg@@@lﬁ'ﬂ"r my
# Wr 4 | 4% #| Cautting by
Bt i P Sawing | Drying rotating knife ;
K8 | ] A gy F T
Species SEH AL | e %ﬁﬂ-}ﬂ ;i%@ Urea
H ] ; e 26 ks
Sawing Drying C?g;gég Kﬁ:fge ﬁsﬁeﬁ'
rate time strength
36 ';‘,j; /EB Zi Nothofagus sp. — I8 v i I
” ” m = v I O
37 ";‘.i; /ES 722F Nothofagus sp. — | i il I il
” ” i - 1 1 =
38| HwirA A—2 | Quercus sp. o v Y — 1
il = 5 A Homalium foetidum Vv 1 m I 1
awilg T ¥ Gonystylus bancanus - i m — s
" " II — I[ 1] w -
41| Ao 74 0A Calophylium sp. v I v — I
Vi W ik o oy (72 Cratoxylon arborescens I i v = it
43| o Eusideroxylon zwageri Vv Vv I = =
a4l « 7 Litsea sp. I il I I v
45| T ST Albizia faleata - - - 1 == ==
w6l 4T Intsia sp. v m m 1 I
a| o i) o Koompassia excelsa v i v = =
48|m 3 v Parkia streptocarpa — il 1 == =
49| 72— Iy Pseudosindora palustris — I ji | - it
’” " IV \ — I[ I I —
50| F 4 voth Michelia sp. —_— I il . | i
51| Y¥aryay Dactylocladus stenostachys — l i 1L — | v
" ” 1 f —_— I J I I m
52|44 v & v Avrtocarpus sp. — I i m | == | II
58| 3 3 s 1 Eucalyptus deglupta v il m | = J v
54 |4 5 o } Eugenia sp. — | v v | - | 1
s55(ay Yyyv Tristania sp. — v v = |
56 i sl o Dacrydium elatum —_ I 1t == [ =
| Z F T Anthocephalus cadamba o | I I L Iy
5B & 32 Pometia pinnata il ‘ m 1 I i1
59|+ F — Palaquium sp. A\ v m v jt§
60| FFVFarF Planchonella sp. 1 1II 1 I v
61| x4+ Y = | Ailanthus sp. X I il 1 v
62| 7T ¥uA Pterocymbiwm beccarit il I 1 ] N
83| =7 N Tarrietia sp. — m v = II
ol F =& Aquilaria malaccensis — I 1 =5 v
65| v F R Celtis sp. v I v Vv i
66| A Y + Gmelina sp. m il 1 v v
675 ~ 4 Tectona grandis v i I = L'
I
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processing Ay Manufacturing of veneer and plywood
I BB G E) B | B W AR R
Gluing Veneer peeling Veneer drying Gluing
= | sriess g — k& B ¥ 4
o8 M T L SR 2 & (3708 ARSI | I (a0 g‘t‘;f,_igg‘t’{l shear
e ke| H o0 ~p%k F sz 5 wips | 7w S —
GG R B g Tate | Venor | Dving |y |50 A5
nation | strength nation resin = es?go L
I I I 1 I v v i i
= | — —_— — — — — o -
I | il I I I v I I 1
|
v I 1 - = = ool 3 I
v 1 I v N il m i v
I 1 i v v m v I i
1 I I 1L v I I i 1L
I m I I I 1 I I I
I v I il i m I v v
— — = 1 i i A= = =
I I il — — S = — =
— o = Vv v L — . 'y
= — = I I v v 1 v
I 1 I mn i\ I I m | 1
= = === i s =g — — ! —
il i 1 s I ' I m v
1 v 1 il jlid v il I il
I v I — - = T, =
1 1 1 I e v Y il v
v v I v v 1 1 m 1
il I 1 1T v v T 1 v
— — — v v m I I —
— — e I m v I 118 =
I il I I i I 118 i m
I 1 I I 1 il I i I
I I I I i1 v I 1 I
m v v 1 I I I il I
I v 1 I il I I v v
1 v I v v v I v 1
I I Vv v m I I il 1
1 v I I 1 m v v v
v i I il v m Vv 8 1
v Vv v i v v o v v
Vv m BilI v v I I v v
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Table 7. (23%) (Contmucd)

2775

38
39
40

41
42
43
44
45
46
47
48
49

50
51

53
54
55
56
57
58
59
60
61
62
63
64
65
66
67

B ] g

Painting FEE T
59 . s | EIREAETE ) g g % i

Species 7 Stren-

Curing Adhesion Yield ] Mﬁ_ﬁf&
time strength gl

l Tensile
Ei;’ig ZF Nothofagus sp. v 1 — E =
#” ” — e I | v
:g, i ; /(5 ZH Nothofagus sp. Bilg 1 — —
” ” — = I v
FiA FA—72 | Quercus sp. w2 e I | i
w5 Homaliwm foelidum i I v : v
7. Gonystyhes bancanits I I ‘ £t =
” ” - e | II i itk
HB T A Calophylium sp. i3 il ; it l I
Huaudtv Cratoxylon arborescens bil i } I i I
7| ) Eusideroxylon zwageri v m ‘ v ‘\ v
B o S Litsea sp. v I ‘\ v ] I
TEYT Albizia falcata - — ; - | s
of AT 1 Intsia sp. I m = ‘ e
AT Koompassia excelsa 1 1 v il
= 7 Parkia streplocarpa il = . I I
S H—~ ¥ Psendosindora palustris I I ' = i =
. : e Rl e o
F o Ureh Michelia sp. jiis \ — 1T 1 i

e SiE Dactylocladus stenostachys I | 11 —

” ” — == 1T I
& e A2 Avrtocarpus sp. il o i 1L
i O Eucalyptus deglupta i } v il : 1
a3 W E Eugenia sp. — ‘ = i v v
Tar g Tristania sp. I — ‘ v v
i BN 77 Dacrydium elatum 11 - v it
il ol Anthocephalus cadamba I v m I
A g Pometia pinnata I8 I m : Ir
el R Palaguium sp. m ild 1 | I
TIvFa45 Planchonella sp. I il I ! m
w74~ vy = | Adlanthus sp. I v il I
TyRodq Pierocymbium beccarii i il I il
Sl B Tarrietia sp. v — v v
#H 5 = Agquilaria malaccensis il — i I
£ ) F = Celtis sp. i Vv I il
g A0 Gmelina sp. m Vv v m
g = Tectona grandis v T — =5
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7
s

- el

s

¥

19,

=1

= T [
A W o q Palgag st Mamff:;ct/rugn gdz)f gb%}i'l‘iboard
Unbleached pulp e Bleached pulp
= L ] 4k20 itd kel wzkan
JiFs L BT C@‘:) ) El;};f %)l/ e Ué]"fjk i W73
gth Bleachability rgvg?;‘iOn t':()l(.:lble - .
52 & | pead | BT e poee | I il b T

Tear ﬁﬁfnb ap néég number gfg’én
v it 1 I\ il I v I\ II
v i 1 m il i li I\ il
II it il il il — I — -
I v il v v 1 S v it
- - e o — o IE — | m
v 1 I v i 1 1 TO8 = It
i \ il i i 1 v R S
1 it I v v 1 I it v
m s v — - - v i it
i I iig v v v i I\ I
it it i iif i 1 il i} 1
I I\ i i m A A R
\ O il g e lo— — —
— =i = = g ) = I = ‘ I
v i G v A4 I i r | m
1 R il I — It S
it g = SR i v ) i (SR | il 1 I
I I [ m | & it = v o It
I w | W | D v I i 1
it Wl o o o | = v = o
i W | m ! I =l = o R
it v A R — — - e L e
II iid i} il v 1 i Bl
il i} I ik I i m )| I R s
it v m v I I Y m I
i I I v m I m it v
1 il IV v 1L I I 1) ST B 1
I m il v II I il T
I\ i il i} I -l 12 o O
v i il Il Il — - I I v
v m i m v I m I v
I I Il I\ Y m hii mo I
_ _ = - o s a e
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Table 8. & M #&
Frequency of
Mo M M B Physical properties
AWM OHE Shrinkageﬁgrom g;:fen BRI EERY AT I W gk
[V (& %) to oven dry ALl (i E
Apparent v i 0 g:éis?t()f a}guz]g Maximum Water
Class | specfic B gt 75| BREOF B (o Pelative | degree of | absorption
gravity Elc-i}st AiCa PO interlocked | in tangential
in oven dry | Tangential Radial pith to that at grain section
80%
I 6.8 9.5 8.1 18,3 20,6 By
II 37.8 23.Q 25,7 2l:1 | 36.5 42,9
il 25.7 29 7 36.5 49,3 | 17. 5 2.7
v 17,6 24,3 21.6 8.5 | 14,3 5.7
v 12.41 13.5 8.1 2.8 11 20,0
= 100 100 100 100 100 100
n 65 65 65 65 56 32
B2 0. 594 8,98 4, 46 0.91 16. 3 0.073
o 0.198 2,29 1, 46 0,19 9.9 0. 057
ol X 33.3 25,5 32.8 20.8 60. 8 77.9
@ 0.81 0,79 0,82 —_ 0,71 0,70
% # dn I Lumber processing
@IFE éﬁtﬂ P‘j” 'Tﬁ- S 23 44 e
. # W vk | 9% % Yk | Cutting by rotating S Glﬁng cd
Wk Sawing | Drying knife B :
P oh = ¥ 7 Mg Vv s — il
Class | §elitess | g IR | M0 FHa Urea resin Resorcinol resin
Sawing Dl’_ylﬂg Cutting | Knife life Ll (3 < B | B # | EL S
rate time force | Shear Delami- | Shear Delami-
} strength nation | strength | nation
I 9.1 9.4 15.8 35.0 8.8 35. 1 16..8 40,3
I 21,2 gr.5 18.9 15,0 22.8 15.8 21,0 24,6
m 36. 4 26.6 32,6 12,5 29.8 12.3 I B85 22,8
]
v 272 10.9 28,0 25 28,1 12,3 24,6 Z,.0
Vv 6.1 15,6 4,7 10,0 10,5 24,5 8.8 5.3
3t ‘ 100 100 100 100 100 100 100 100
n 32 62 62 — 54 54 54 54
X 3. 44 12, 4 2,20 — 128.0 26.8 132, 2 18,7
0,94 8,2 0,78 — 268 ) 34,7 43.8 19. 4
ol X 27,4 66. 1 35.6 s 364 | 12958 33 1 141, 7
@ 0. 85 0,73 0, 64 —_ 0, 86 0. 58 0.91 1.03

Note) # : ffflifi Number of species, ¥ :#) Mean, o : fififf% Standard deviation, o/ : Z5FER
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o R OB oo A
each class (%)
MO M OB B Mechanical properties W oA
g v ¥ 7% i 3 E Mg s | gA®RE | » £ X Durability
# (Gt) Gt Gib) ¢na=Tinp] (B
ot e ot | MR | by | st bt |
hending static bending strength in (Radial (Tangential g
parallel to parallel to COIRPLERFDL surface) surface) Weight
grain grain parallel to loss
grain
4.6 12,3 6.2 10,8 4.6 10,9
29,2 23.1 32,3 26,2 27.7 29,7
33.9 27.7 24,6 23.1 40.0 29.7
15.4 16.9 21,5 23.0 15.4 18,8
16,9 20,0 15, 4 16..9 12,3 10,9
100 100 100 100 100 100
63 63 63 63 63 —
127,72 1,029.6 530.5 115, 4 2.26 -
40, 6 374, 9 174.7 43,6 1.29 —_
31.8 36. 4 32.9 37,8 57.1 =
0.74 0. 67 0.74 0.57 0,77 —
Ll Manufacturing of veneer and plywood s 1k #
il 4k M = L 4o s
Vorst oot | Veeranis B e Painting
% FH N K
KB | xS | RN | o o SR AT | SRR
Lathe | Vemeer | Drying | o, | U 7| ge” ™" | Curing | Adhesion
check surface time Urea Fhensiic time strength
AR resin He |
6.5 4,8 6.7 6,6 8.1 12, 3 5.3 9.4
22,6 23.8 31.6 34, 4 14.5 14,0 38.6 21.9
3.5 | 222 30.0 42,6 50,0 |  38.6 42,0 34,4
17.7 33.3 | 20.0 [ S 19.3 26,3 5,3 18.7
17.7 15.9 El..# 9.8 | 8.1 8.8 8.8 15.6
100 100 | 100 100 100 100 100 100
52 — 58 29 58 | 55 & | 92
36.7 — 5,92 14,4 1.33 1,01 2.30 | 27,0
14,3 — 1.63 3.71 0. 40 0,26 0. 69 8.43
38.9 - 27.6 25.8 30.0 25.9 29.9 31,2
1.05 —_ 0.92 0. 59 0.98 0,77 0.58 0.71

Coefficient of variation, «a: ¥/ EidifF# Ratio of class width to standard deviation.
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Table 8. (2—2%) (Continued)

w2775

% o b 1t Pulping
FE e Unbleached pulp ™ B »% s 7 Bleached pulp
[ '
" BOE B oA # |mery| ¥y
K s S h Bleachabilit Colour | L7 7%
Ol o o trengt B B eac ‘ﬂ ility reversion trloﬁble
Yield |8 #& © | 8] 2 % | Bright- | p~xffi | & 5 BF P CHl | 4FERES.
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7 r A= — VG
Manufacturing of fiber board

e B res | ;o ok &H
Yield Bending | Water
strength | absorption
AN 6.5 2
28,3 23.9 41,3
B 39.1 24,0
13.2 28 13.0
13,2 8.7 13,0
100 100 100
82 46 46
82,2 501. 2 20,8
3 2 126.5 5. 88
4,04 25.0 28,1
0. 75 0,96 0. 69
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190 1966 il 10, 18 14, 21, ‘27, 48, 55, 56
190 1966 1 24, 28
194 1966 m 10; Ug, 14, 21, 27, 48, 55, 56
187 1967 m 19, 20
197 1967 I 10, 13, 14, 21, 27, 48, 55, 56
200 1967 T 1T 10, 13; 14, 21, 24, 27, 28, 48, 53, 56
206 1967 v 15, 16
206 1967 I 10, 13, 14, 21, 27, 48, 55, 56
207 1967 MIVVVI |12, 15, 16, 19, 20, 26, 30
208 1968 v 12
218 1968 i VL | 26, 30
218 " 1968 | VI 8, 11, -2, 81, 32, B3 34, 38 5O, .52 54, 68; 64
7o T (BN V- VI 17, 18
230 1970 VIVIVDI | 4, 11, 17, 18, 25, 26, 30, 31, 32, 33, 34, 38, 50, 52,
56, 63, 64
231 1970 VI 17, 18
234 1971 X 23
244 1972 x 1, 7, 9, 41, 58, 59, 61
254 1973 X1 6, 35, 40, 44, 46, 49, 51, 66
262 1974 X1 3, 5, 8, 29, 39, 43, 47, 53, 57, 65
269 1974 XI 2, 22, 36, 37, 42, 45, 60, 62, 67
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Appendix
List of Reports Published in Bulletins of the Government Forest
Experiment Station on the Properties of Tropical Woods
Wood Technology Division : The Properties of Tropical Woods. 1.

10.

11,

12,

13.

14,

15.

16.

Studies on the utilization of Cambodian woods. (1) Bulletin, No. 190. (1966)

Wood Technology Division : The Properties of Tropical Woods, 2.

Studies on the utilization of a few Meranti woods grown in Sarawak. (1)
Bulletin, No. 190. (1966)

Wood Technology Division : The Properties of Tropical Woods. 3.
Studies on the utilization of Cambodian woods. (2) Bulletin, No. 194, (1966)

Wood Technology Division : The Properties of Tropical Woods. 4.
Studies on the utilization of the Kapur woods (Dryobalanops spp.)
grown in North Borneo. Bulletin, No. 197. (1967)

T. Kayama, F. Kixvenr, I, Tagano and K. Usami : The Properties of Tropical Woods 5.
Studies on the utilization of Cambodian woods. (3) Kraft pulping and papermaking
characteristics of some Cambodian Woods. Bulletin, No. 197. (1967)

T. Aovama : Properties of Tropical Woods. 6.

Sawing properties of tropical woods by circular saw. 1

Sawing properties of Red meranti wood grown in Sarawak and Cambodian

woods by circular saw. Bulletin, No. 200. (1967)

Wood Technology Division : The Properties of Tropical Woods, 7.
Studies of the utilization of Keruing woods grown in Kalimantan. (1).
Bulletin, No. 206. (1967)

S. Marsvoka and Y. Svon : The Properties of Tropical Woods. 8.
Relative durability of eight species of Cambodian woods. Bulletin, No. 206. (1967)

Pulp and Papermaking Laboratory and Fiberboard Lahoratory : The Properties
of Tropical Woods. 9. Kraft pulping and fiberboard manufacturing characteristics
of some tropical woods. (Dipterocarpaceae) Bulletin, No. 207. (1967)

Wood Technology Division : The Properties of Tropical Woods. 10.
Studies of the utilization of the Apitong Woods grown in the Philippines. (1)
Bulletin, No. 208. (1968)

Wood Technology Division : The Properties of Tropical Woods. 11.
Studies on the utilization of Bangkiral and White meranti woods
grown in Kalimantan. Bulletin, No. 218, (1968)

‘Wood Technology Division and Forest Products Chemistry Division :
The Properties of Tropical Woods. 12. Studies on the utilization of
thirteen species of Kalimantan woods. Bulletin, No. 218. (1968)

Wood Technology Division and Forest Products Chemistry Division :
The Properties of Tropical Woods. 13. Studies on the utilization of
the Keruing woods grown in Malaya. Bulletin, No. 221. (1969)

S. Marsuoka : The Properties of Tropical Woods. 14. Relative durability
of Bangkirai, White meranti and thirteen other wood species grown in
Kalimantan and Keruing grown in Malaya. - Bulletin, No. 230. (1970)

K. Moriya, M. Sucano and Y. Cmisa : Properties of Tropical Woods. 15.
Gluing faculties of laminated wood made of Keruing lumber grown in Malaya,
Bulletin, No. 231. (1970)

Wood Technology Division and Forest Products Chemistry Division :
The Properties of Tropical Woods. 16. Study on the utilization of
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the Red lauan wood from the Philippines. Bulletin, No. 234, (1971)

17. Wood Technology Division and Forest Products Chemistry Division :
The Properties of Tropical Wood. 17. Studies on the utilization of
seven species from New Guinea and Solomon Islands. Bulletin, No. 244. (1972)

18. Wood Technology Division and Forest Products Chemistry Division :
The Properties of Tropical Woods. 18. Studies on the utilization of
eight species from Sarawak and New Guinea. Bulletin, No. 254, (1973)

19. Wood Technology Division and Forest Products Chemistry Division :
The Properties of Tropical Woods. 19. Studies on the utilization of
ten species from Kalimantan and New Guinea. Bulletin, No. 262, (1974)

20. Wood Technology Division and Forest Products Chemistry Division :
The Properties of Tropical Woods. 20. Studies on the utilization of
nine species from New Guinea and other areas. Bulletin, No. 269, (1974)

The Properties of Tropical Woods 21
Evaluation of the wood properties and wood processing suitabilities of

timbers from Southeast Asia and the Pacific regions

Wood Technology Division and Forest Products Chemistry Division®
Summary

Since 1964, the Government Forest Experiment Station has conducted a series of compre-
hensive studies on the wood properties and processing suitabilities of timbers from Southeast
Asia and the Pacific regions. The main purpose in carrying out these studies has been to
tabulate useful data for the effective utilization of these timbers. This paper presents an
outline of the studies and also the grading tables concerning the wood properties and process-
ing suitabilities based on the test results.

(1) Test samples and items

Woods of 67 species represented in 27 families and 47 genera from Southeast Asia and
the Pacific regions were selected for the tests as shown in Table 1. Most species among them
had been unknown or less-known ones in Japanese wood industries at the time they were
chosen for the tests. Several additional species were also included, which had already been
well known and utilized in Japan, so as to compare the results with those of unknown or
less-known species.

Studies consisted of 85 test items on the wood properties (19 for physical properties, 13
for chemical properties, 47 for mechanical properties and 6 for durability) and of 79 items on
the processing suitabilities (28 for sawing and lumber processing, 24 for manufacturing of
veneer and plywood, 3 for painting, 12 for pulping and 12 for manufacturing of fiberboard).

As a rule, the test methods authorized in Japanese Industrial Standard (JIS) or Japanese

* Compiled by T. Tsursumoro and H. Karasawa, Wood Technology Division and T. Kavama, Forest

Products Chemistry Division
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Agricultural Standard (JAS) were adopted in each of the items. Some items, which had not
been established in JIS or JAS, were perfomed by the methods determined at the beginning
of the tests.

(2) Publication of results

Results obtained in the studies have been published successively in the Research Bulletins
of our station as listed in the Appendix.

(3) Evaluation of wood properties and processing suitabilities for each species.

The 39 essential items were selected from among the 164 test items mentioned above, for
evaluation of the wood properties and processing suitabilities. Grading was performed accord-
ing to the standard of the evaluation described below.

1) Class ranged I to V. As for both physical and mechanical properties, the smallest
group of values was decided class . On the other hand, the easiest or most suitable group
was decided class I for processing suitability,

2) Width of each class was determined, as a rule, by both mean value of characteristics
(X) and standard deviation (o) of all species as shown in Fig. 4. Ratio of class width to
standard deviation (@) came mostly to the range from 0.6 to 1.0 so that frequency of dis-
tribution in class I or V fell 5 to 10 per cent of all. Seven specific items such as all mechanical
. properties, durability, knife-life in rotating cutting and so on were not graded by these grad-
ing standards. Concerning the mechanical properties, the correlation with the specific gravity
was very high. Therefore, the width of each class in this case was determind by means of
the regressive line associated with the width of each class for the specific gravity.

Grading standards applied in the studies were shown in Tables 4 and 5, Tables 6 and 7
showed the grading results of wood properties and processing suitabilities by using these

grading standards.
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Fig. 1 (27%) (Continued)
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2. afF— 744 99, & H Y 23. vo F 37v (A-1)

Hopea pierrei Shorea negrosensis

23. vu F 777 (A-2) 4. Ly F AFUF 25. FA by F AFVF
Shorea negrosensis Shorea (Rubroshorea) sp. Shorea (Rubroshorea) sp.

26. &4+ AIFU/F 27. a2 b =% ¥ 20, 4 Zp— AGUF
Shorea (Anthoshorea) sp. Shorea hypochra Shorea (Richetioides) sp.

Fig. 2 (>2%) (Continued)
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Fig. 2 (2-3%) (Continued)
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Gonysiylus bancanus
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Albizia falcata Intsia sp. Koompassia excelsa

Fig. 2 (23%) (Continued)
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Fig. 2 (>25%) (Continued)

0. ¥ v+ ¥ ¥

53. 4 A ¥ Vv
Eucalyptus deglupta

56. Ao—N F I
Dacrydium elatum



FIEEH OMERT 21 GRER - MREE(LSY ) — 129 —

7. 7 7 58. % v W 59. + r =
Pometia pinnata

DT
it Iiii g

60 7 HF 45k 6l. =74 F ¥UR 62. T/f\l:l'f
Planchonella sp. Ailanthus sp.

:‘

6. T F ¥y 64. # Z A 65. & wn F A
Tarrietia sp. Aquilaria malaccensis Celtis sp.

Fig. 2 (23 %) (Continued)
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Tectona grandis

Gmelina sp.



