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Lumber processing of some East New Britain woods
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Spondias dulcis Forst.  Anacardiaceae (77 )v 3 F})
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WS 2—3FY 7T, ATu—2—3F1) 7,

S A6 B O BELTRIBROBIBICES DT LTS, T7 IV ABIVRET A YV VED DR
DAME, TTRHEMELTT AV AHZIEI—a 9 X TILHONTR AR, BETYTHEOZD
BoAMIE, EIKAEZESEBNERVALD, =2 —F=THRICSCOROHEOKIIEZ, 0L

2



T T Za—F =T HOTHME GF 1) CRAI A ERTIZED — 3] -

CATOAEEITHBo
ZOHMTIE, WHBME L THONTNS S — 370 7TOAMD, FIHEGIKE >THT OND T &8
B, =T RROE DI EN TS,
T EA—3IF YT T. brassii
vy 779 /2—34 07 T. kaernbachii
T. impediens
T

. microcarpa

S

. catappa
T. sepicana
T. solomonensis
T. steenisiana
fAxa—F—~3F Y7 T. complanata
1. sogerensis
T. longespicata
T. archiboldiana
T. hypargyrea
DM UM O EFIEIZRD ST 5 . BIEIRERT, BRFRAUG~HO0ERT, LREHL NS
BLHBHT, REEZET 50 FHMO BEIZE L0 O TENRIC K 2 REOHIPOROBEREAHTE TR0
5N %o CCTHBE LTHY Lle T, calamansanai (37 Y7 TR £ —3F Y7L LTREHGHN
TOED, =a~F2TTEMEHMELTREICAMONTROWIRNE I TH D, T OWHEIE ERO»EIC
bE4zn—2—-IFYTICANONEEFTTHb,
Mok NIELE, =Y, BBEVEILI TR T Y FREDC 6D XD LIS
BICHN OGNS,
5. Ly R7S59058~3F07 (FAEKS 5~7)
Terminalia solomonensis Exerr  Combretaceae (7 v V)
TR DA D LG O 4 zn -2~ 5 ) TOHEIETH 5,
WEL £2—-3F07, vy FTIDvE—3FY7
LROZ =23 ) TOGMICE L ECOMBIZLV Y FT 79V~ F ) TRET b0 CDOTV—TOD
=33V 7R, TBIE—IF Y TELTHETHROEON T L 5 DDRENEEDTH S,
D&MD BHER L CITH & S TRV —RICHFHRBRGZ & RS 0T, RERREOER
o ABMIBZZEL, JLERHTH 5, Miln, & ICHENNERZ 7 Yd o047 v FREDS S, i
R S DITIFFIT L PTG
H & 79vH50E347 Y FREDHBOLNDL XD IE—RNZALRIC IV SR TN S
6. TU% (JAKEZ8)
Octomeles sumatrana NMiq. Datiscaceae (£ F 2 #HF)
WEg V=, 4V %, B4 erima, illimo. EE{7 Y7 ¢ benuang, benoea, starka 75& &I
dh, bPETER T Y ERENTOAIAMERUTH 2,



— 32 - MRERBR B W 5 292 5

Oy A, B A= b T, Ruad, 7408V, HLANRERT, = .—-F=THBICOET S

KET7VTEOSDREL IS THAINLZCLEDTNEITH A0, =a—F=THB,LSIZTY
L LTHIBEZLEZ o THMASNTNEEDTH D, KT REDE DML L, ZORIKRIZWEET,

= F =T MR AR AM O RFEINTE S DD—DTH 2

AL, MEEMTH 5. AMOOMEBREDARY UVKEBELRTH, i TAX BT
TH Do ARDHFILEICAE— PRI UREOE RO AR b b Tz, €N DES
KHL L HBEHAOHIEE DT 0B 2. LMK, BEORLEE LD,

W& RIS ARM DA HRICH O 5 5,

7. R UEARE9)

Elaeocarpus sphaericus (Gaerrn.) K. Scuvm,  Elaeocarpaceae (v b/ F8)
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Dysoxylum gaudichaudianum (Juss.) Mia, Meliaceae (v & V)
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Antiaris toxicaria (Pers.) Lescu. Moraceae (7 7F)
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Artocarpus incisus (Tuuns.) L. . Moraceae (7 7F)
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Eucalyptus deglupta Brome  Myrtaceae (7 b &-EF)
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Syzygium sp.  Myrtaceae (7 FEEF})
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MELTHOIL TS0 H S ELWEAMEL > T B DI,

PN ZArS pEfAEIR L, UMEBEDROTH L. PIEHESD
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17. 577 (GARES 20
Anthocephalus cadamba (Roxs.) Mia. (=A. chinensis (Lams.) Ricn.)  Rubiaceae (7 #H 2%
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Evodia elleryana F. MuerL, Rutaceae (3 # VE)
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A, B oW BELTRTIIVA, TYVT, A=A I T, AEEMMIC 45 ERSGET 5. C
DR = 2—F=7, varvyBBIINT 5.

ZOHIRICEHED XD EW E. bonwickii F. MueLL, 23H 0D, ~E—T R IT7 EIEFIN TS

O EDHOBRMZEZIZEAERY ONT, AMRBREAGLTRT . HO7 R TIIAMER#E L, S
BRERLTO S MERMTH S, EEBOEERT 5o BB DHICY Y A 55300 541, BURJin
ICHARICEES T B0 ¥ Y HDIMBIOLFE LT, BLOWSDD—DThH 5,

B o S KEEOHY L Z2fRRE SN TORD, OETHERN o= 2 —F =7 @O “FHE O

ELTHRODOAMOBBELARICHNSNTING

19. &#72 (FEARES 23~26)

Pometia pinnata Forst, Sapindaceae (&7 v VF}D)

Mg 29y, =T, TV T 400 AT TELPHONECEbH D, B
koiawo, dame, okamu, taum, ohabu, bas, cuhinh, tze, matoa, HEf7 7 Ti3 malugai (7 4V &
), kasai (Fnuzxd, =54) BEEFENS

S A5, W 4oy, BEEEUCHETVTHLS a~F o THBARTY ETICHHT b0 &

OHMMBELHMENDE LI -DB, =a—F=THI20EY oV HEEIRASNE XKL ST
MoTHb, BT VTHEOLOREBOLTHRONLCE XD, B UAMARD—DE LTHROHD
N5 EDBEN,

S = F 2 THITO G - ESREBENTHEMTH 5LV Z B, =2 —F=THIBICIIREICLY,
COWTEASDTHRED & OH 3HTE (P. tomentosa Trysm. & Biwn., 8 LU P. coriacea Ramx.) $H 5
LTBb0E, COBMEORITMETRTEDT, 1HESLLTLLDENES.

AREEZAEEL, IEIZE TS 50 O OBRMHREEATO UIREELRT, O EIHM0ERA LD S
N, BBEREBTH 2, ALFPROMMOEHOEESA LD ONE . BEORIC (& ICHAD LG

£10) BEOYESTMIN TV L LB 5. CNRBERBEBALLTHORETS 50 —ICILK
DOEMBRLBODTIHABTZOL LICERT 2 L, MOBEOAKRD SRHSNE T &SN, HHT

LU ER U 7B OBNIC L OMENEENS 2 X ICELLNTV S, TLAZDC LIFERD
BN E-TBZ BT EEZATIN, HEICIIMBMEZS DI L0H 5,

B & —a—F=TEMOL-3FRALLDT, TOABRE . FE, Freixy b, ABHE
i, AL E



RTT 2a = F =T OV B LD R E 9 H

20, INT X 2L (BARES 2D
Palaquium evythrospermum Lan  Sapotaceae (7 715V F})

3 &

e 7 Fa0n6, XV =R = RN =L =T DNTIE [ EFEESD LA

DPOBHEFLNHDOTIRELD, IHRBEERTOI SN TO LR TH LD TERITNETHEL Do

Fr=@ 74 VEYT, =5 b3V FAVT, A YTRETTOMOARMICENZIL D oL
BTHL, WET PTEOLDT, & h—H4 0= b—&HIIL T 2 AMORIcl, oD

AMTHFE U O Ganua, Lucuma, Madhuca, Payena 758 34T 5,

oy s, B Jm& LT, B, HET YT, ma—F=TAERTY e VTRICOA LT A,
THbo DMEIMOEZE CIKHE6ATREC, MEER N
BEFROART . 2 ORMIBEESRBYL LS cEe T C £ L, MIREMME DT &I

D, MMOAM DS EEICKMEIN S, COBOAMOMICE, Y hdkEtrb0l, SEROLEDENE

RELIBE A5 L, BRSO

5

%o Planchonella &0 AM O 5 Birtaid & DlE, O Palaguium Jmo A &1 L P TOTR

Palaguivm T35 0~ 2L FE L TQNL0OT, HEEOWHDNSF: 7 705D TCD

ok BE, 424y b, IR, SBSEREA,.

21, IV FazxT BAES 28

Planchonella thyrsoidea C.T. Wwire  Sapotaceae (7775 7 7 §})

Wi SIS ILTDE,, =~ F=2THETRE, BEELE-TT 7 yFax7HH0EETA
b F aRr T ERATOG, 75V F arx FBOAMICIFZCTRY Fiftekh A4 VP9V Faxrs

Ly F7 7T ar I b L. BERLBEAAMBIERGT, =5 b~ ZFEN MO T A 7Y HOW

DT, EAEEBIZE S P BEERBENTICRD TS A D
By, BE M BELTERA Y o, AV YT, LA YTHIE, BA—R T YT, S e
VT VB, KW, MOT A ) RIS, K100 0SS COMR Y REY, =a—T
Fy Ea—TANT YV, wRAEESNT D
O &M E oIz E L0 AMOGEIBEGRTCIMB X ORETH L. BEHZPPHT
KHZ OO LT A, ARV ITABLEDT vRuaA EOAMICE~S EMERIDETHD, %
TR D KOO D T, AkE UTAMBEIDE—TH 2, BEOWABEE T MICE CBiEDh, &
7R TR DEEOMEE 2D T (FHTFYROBMTH LD, ZOBTEREFLLLEDTHD),

NTH %o

1

Y, VT Y BECH B

I N O

22, TuNOq (HAE 29

Pterocymbium beccarii K. Scuum.  Sterculiaceae (74 + Y &)

W4 To~NoA, BiHg  olume, kasian, gidigid, kusisi, gunkiara, tembo, roko, lobo, badok,
din, gongkiar, banem, seeo, amberoi, sihu, wisawis = - —F = 7HuIR 7 5 A X1 5 E O TR
AMOREHNIZEDD—DTHED . CDIHT /a4 EINDHED, = a—F =T IR A X424
MDD 5Tt >BIT, NEOHEAMO /v — T4 280 L HCELSNTN G L 208H %
BT, 58, »OTHEHEBEDOLDTT v v 2 ©7 v (P. tinctorium) EVEINARMMA v EDT
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POAINIZZ EDH -T2

4 A, O BELTRART VT a~F=TERT 74 VoSG LTNS, COMIE=
a—F=2TF, 22TV FY, T Ve ECHHmT b,

ALEIZHT, ABIRBIEZEETH 3. Vv Fve—7 (BEHBMLAOBERICLS) BE LV, &1,
U UIREERREDEZ &0, BAHERI A & <, RELUAAKOHIE T SIERT IEHEIE DR

THDON D, DM EUMOMIETIZLALE L, ARV LKEABTH 5, SEAEOELH TR T
WOTERTNETH b,

BB Sterculia DAMZIERIC LI PTHNEZDT, M—FE Y TREB LI &EHE,

Ao WM, Bk, M, oo FER, RHL AW, T OMBEISAM OMRBER AN S S,

23, BILFR (FHAES 30

Celtis kajewskii Merr., & Perry  Ulmaceae (=L §})

L EICHEONTVENEDITHE, Licti-T, BLARLZD vV F2Z RN HIERNTH
5D

5 A, B M BE UTRECICEROBE B L CRGISM L, R 50 Bd 2 W0 I3 70
HiHrLEbON TS, ZOBMEIE=a2—F=7, YREVIEERKSHT 5, .

B S bbird LI, PAEICLETAT /) FDHETH b, 7272, T/ FOBAICRBIMTSS
DOTHEPMBYI S P TH 2, HHED Celtis BORMBHIMTHZ2DT, 20 LE2EHRLTRME
RgVEBINT 22 LEGTH LY. BHBUTRS EMERBOMICEP D =/ 2 2BbE5LAH
Hbo LD a—F=THROLVFRAOAMZ, ZOLEICL > TOPEBRL SO LBEKLEDD 2D
DITN—TIHTENTN S, HMOREN Ry 2 —lckb L, COMBRIOLBEDRNT A v
FROPCEEINTND

M EIHOBERAZPPRDONIRETH 5, MBREA~FEBOAER UAEZEBERT, A
RBRETLHDO8E 0. JIEHBPPHEOLLYORTH S, BEROEEZ ST 5,

B # BELHBEOWBICH A LI ki, EImbN TRV, BERM, &M,
AWM, ST =AD7rv P EELTHTHONTY 5,

1.2 HEKS LUHEM

HEP R « FRIZE
WRIBOES T, =a2—7 ) FViE, =7V~ HROEFBE,»S, #EAE LT 24 H7 (30

) ZRU, %L, EAREO L, vy FT39v4—34Y7, AV, 24903
WTIRZNZIL 3 ARDPERA I L 7o 4RE1E, f#a, HTE, BRDOEIZEE LD L, kD
D kb BEE IR A M THHE 9 mOEGEEM 2 EH Uico MBI ARDENZTE Lo, WAk
ICBHEHREEMA L, WA Urce M BsHEIcEIE L DIZRE4 ARTH D, EIHEEK 40 B %
BUrc, WHEES IR, #EMoBIRE Table 1 1KRF, #MOMBUIEEN 75.07m? TH
%o

7ok, HEMIEREE N DIKER KA Z D TEY D L (Fig. 1) ZilBRict Uicds, £ ooz
HMOAROWEZ Photo. 1 1C7Rd,

Table 1 10k 5, 28V VT2 (1) OARDENEEMERPTOKS o rehs, WEEE BB
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Cutting by A= F]
rofating knife Wood i y i Veneer and [Pulp
and sawing | guality i i plywood

and

reserve

Fig. 1 UELH D 1 % 43
Positions of samples for each test within log,

mﬁé%m%b(%kbrmtcik,?y%TUx(mL fﬁy%;*ﬁ(%)@xnmnmﬁwm
%3ﬁ£k%<mmﬁkm,ﬂMW@@&@MﬁLkaOLmb,cmﬁmmWM®ﬁu%muﬁMﬂ
BoRktErp ¢ EPPOhE SEETH 51, Uleio, 1324 &‘@ﬁ%ﬁ@?}i!,li%:fljmijféjﬁ‘fﬁ?&‘)k
%¥Z£jtw%bfﬁb?#iﬂwéﬁoE%ﬁﬁﬁ®*”%ﬂ@%%fﬁm&2xﬁ?v
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Table 1. #t & K b & U
Sample trees
|
| e
B4 = £ | - ® & |F 9 EEDE
| ‘ DEE M &
Number, Di-
. of ameter Height
Family name Scientific name Common name ' sample | above
\ tree buttress (m)
R | (cm)
Anacardiaceae | Spondias dulcis } b S P D 4 1 72 40
Apocynaceae ! Alstonia scholaris [TV A = T 2 78 45
Burseraceae Canarium indicum B+ ) U A 3 58 37
Combretaceae Terminalia calamansanai frz0—Z—IF5Y7F 4 86 50
” Terminalia solomonensis _)I/_ 6 ;7 ERA \ 5 73 36
” ” ” 6 75 43
o ” ” 7 59 37
Datiscaceae Octomeles sumatrana I ] = 8 61 41
Elaeocarpaceae | Elaeocarpus sphaericus 79 rFov 9 62 46
Flacourtiaceae | Homalium foetidum s v 10 83 56
Guttiferae . Calophyllum vexans | s B =N A VIRV N : 11 66 43
Lauraceae Cryptocarya massoy Lz Vi 4 7o 12 63 38
Legminosae Intsia bijuga 7 A 7 13 69 43
Meliaceae i Dysoxylum gaudichaudianum A4y 7z 14 66 40
Moraceae | Antiaris toxicaria T v F 7T ) R 15 58 42
” Artocarpus incisus T bA T R 16 58 36
Myrtaceae Eucalyptus deglupta 71 b |24 L 17 55 57
” ” ” 18 64 57
” ” ” 19 72 58
” Syzygium sp. T o~ R = H A 20 65 41
Rubiaceae ' Anthocephalus cadamba 5 7 5 21 60 37
Rutaceae | Evodia elleryana = R Y 7 22 75 38
Sapindaceae \ Pomeltia pinnata A 7 4 23 70 | 41
” } ” ” 24 61 41
” ” ” 25 62 39
” Powmetia sp. " 26 73 47 :
Sapotaceae ; Palaguium erythrospermum T F o U A 27 82 45
” | Planchonella thyrsoidea 75V F 3 x T 28 62 | 43
Sterculiaceae | Pterocymbium beccarii D ZA S = B | 29 54 31
Ulmaceae Celtis kajewskii R % F e 30 63 43

WD WORKRICE DR,  (Da-Dr)/L
Da~Dg BOES (m)

L:

D Y HBARHE TRT

Ky

RBoRERRCLVRT,  4r/D
4 ROWNEBEADEDEAFTRT,

5) (=) 133 e LRI

dr: RITHa O E TOREE,

Da: 1RIRD EOERE (cm), Dp: BFEE (em),

D KII%%




o

NRTT = o = F =T HONILEEE BB 180 CGRRIATEERTSE 0 - 41 -
R SRS AN
and logs
Sample tree Z5: - W Sample log
gk BROBEAR gon | g g g | oo | P07 widh o end spne | L
Clear mel%ht 3V01ﬁme Taper |Diam- Volume| Crook | TGy — O o
length ‘but(%resso?en(;;ir aper 1aeI?er ° ume‘ el (-)f - Bk BOM BT sap-
Iopith | After Before | wood
(m) (m) (m2?) {(cm/m)| (cm) (m3) (cm/m)i (%)  bucking ‘ sawing ‘ (cm)
23 o5 7190 o073 65| 2991 o 7.6 7 33 1.3
23 6.5| 6 24 1,00 | 66| 3.08! 1.3 8.0 0 4 0.5
22 o] a3.78| 100 47 156 3.3 7.8 1 1
37 7.0 11100 1,37 | 76 4,08, 0.5] 148 3 5 1.0
22 25| 6.66| 0.68 66 | 3,08 0 3.1 5 6 3.1
31 30| 8941 0.8 61 2631 1,71 4.1 8 11 4.3
17 2.0 2.8 121 81 1.63 | 19‘ 0 4 1 4.5
35 2.5 6,22 0.8 56| 2.221 0 2.8 2 3 1.5
25 451 498 0,60 | 551 2,38 2 5.1 3 3 (=)
32| 25| 1086 .24 66 308 0.8 509 o 10 L7
17 40| 3.60 1.08 58 ‘ 2.38 3.5 4.6 4 3 a2
24 25| 517 071 541 206, 3.3 8.1 0 2 ()
16 20| 409 0,92 61 263 08 48 6 7 4,72
19 5.5 4,19, 0,31 601 2541 1.7 4 1 2 ()
26 3.5 4. 43 0.73 55 2.38 1.1 6.0 2 24 1 (=)
15 4.0 | 2,41 1.00 51 1.83 0.5, 0.9 1 4] 28
21 | 0 . 3.9 0. 62 48 1,63 | 4,3 .61 2 4 3.3
35 1.7 6.87 0. 84 59 2. 46 0. 1,9 3 5 2.0
33 3.2| 8.71 0. 83 67 |  3.17 0.9 2.0 2 5 5.0
16 3.3| 3.76 0.69 60| 2.54 0.41 3.3 4 3 7.1
P .21 4.62] 1.00 45 1.43 3.2 8.7 1 2 | (=)
0 40| 529, 1.59 66| so08 0.8 86 4 4 ()
18 4.0 | 4.54] 0,86 64| 2.90 , Lz oo 6 3 4,2
o 40! 3.8 0.75 53 L9922 67 4 4 ‘ 6.5
a1 46| 8,99 0.75 55| 23| 09 1.0 0 3 8.0
| 40| 702 113 63| 28| 1.3 ‘ 9.1 | 2 4 ‘ 5.0
4 3.2] 8.04| 1.29 700 346 o | 49 4 7 | 3.4
35 2.3| 5,38 0.70 60| 254 1.4 9.6 3 12 J (=)
- 1.5] 343 1.13 46 150 1.3 7.3 2 70 (=)
29 3.7 6.35 0.52 61 2. 63 i 0.7 ‘ 1.8 3 ‘ 2| 25
Notes) 1) Taper is shown by (Ds—Dpg)/L, in which D4 the diameter above buttress, Dy the diameter

under branch, L the length of stem between the point of D4 and Dpg.

2) Crook is shown by the maximum height of deflection.

3) Eccentricity of pith is shown by 47/D, in which 47 the distance from pith to the center of
cross section, D the diameter of log.

4) Width of end split is shown by the maximum one on both ends of log.

5) () indicate no visible boundary between sapwood and heartwood.



ghess - gy

— 42— P

i
o

353
e
]
&)

S et L % . 2 sl
No. 1 ZRvIT=R No. 2 7rzatb=7
Spondias dulcis (Anacardiaceae) Alstonia scholaris (Apocynaceae)
JRWAF  Showing wide sapwood. REEWE, #HLOEE, SO,

Showing irregular cross section blue stained
with latex traces.

No. 3 HF+YTaL No. 4 fxo—42—3FY7F
Canarium indicum (Burseraceae) Terminalia calamansanai (Combretaceae)
IEV R Showing wide sapwood. DS UDIRL, Bl

Showing eccentricity of pith and false heartwood.

Photo. 1 4t Moo K o W

Cross section of sample log.

B
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No.b vy FI7Iova—3407 No.6 Loy F759vax—3I4+1)7
Terminalia solomonensis (Combretaceae) Terminalia solomonensis (Combretaceae)

No.7 Vo N7 79/ 2~—35Y7 No.8 = VJ =
Terminalia solomonensis (Combretaceae) Octomeles sumatrana (Datiscaceae)
[k Showing wide brittleheart.

i

Photo. 1 (m-3%) (Continued)
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No. 9 /7 gv v No. 10 = 35 =
Elaeocarpus sphaericus (Elaeocarpaceae) Homalium foetidum (Flacourtiaceae)
e DRI, FLOEE LR, i
Showing indistinct heartwood and severely Showing heart check and false heart.

blue stained surface.

No. 11 Hh a7 4w No. 12 = v 4 7
Calophyllum vexans (Guttiferae) Cryptocarya massoy (Lauraceae)
[KOMitads  Showing wide brittleheart. e LEERATE, FLWEE

Showing indistinct heartwood and severely
blue stained surface.

Photo, 1 (—=-3%) (Continued)
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No. 13 7 4 < No. 14 A4 w7 R

Intsia bijuga (Legminosae) Dysoxylum gaudichaudianum (Meliaceae)
L Showing heart check. TEHTIN Showing false heartwood.

No. 15 7vF7VY = No. 16 7w hrHLT =
Antiaris toxicaria (Mora Artocarpus incisus (Moraceae)
PARWINY 78 W N TR Showing wide brittleheart,
Showing indistinct heartwood and severely
blue stained surface.

Photo. 1 (-3 %) (Continued)
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No.
calyptus deglupta (Myrtaceae)

17 7 4 v v

No
Iyptus deg

Eu

lupta (Myrtaceae)

Fuca

B~ &
(Myrtaceae)

U —

No. 20
Syzygium sp
e

=1
(i)

No. 19 % 4 L L
Eucalyptus deglupta (Myrt
howing n

e)

acea

de sapwood.

ing wi

Show

2

1

b}

i

hecks.

ine ¢

umerous f

S

L

e

&l

]

7N

) (Continued)

1 (>

Photo.




T TR O

No. 21 5 7 3 No. 22 =R Y7
Anthocephalus cadamba (Rubiaceae) Evodia elleryana (Rutaceaé)
S e Do AR e TRt Showing wide brittleheart.

Showing indistinct heartwood.

No. 23 % w v No. 24 2 v v
Pometia pinnata (Sapindaceae) Pometia pinnata (Sapindaceae)
Ol Showing heart check.

Photo, 1 (o-3&) (Continued)
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No. 26 # ©v v No. 26 # v v
Pometia pinnata (Sapindaceae) Pometia sp. (Sapindaceae)
OO JEEF  Showing heart rot.

No. 27 5% .7 A No 28 75 vF ax35
Palaquium erythrospermum (Sapotaceae) Planchonella thyrsoidea (Sapotaceae)
FLOEE, LEN
Showing blue stained surface and heart checks.

Photo. 1 (—-3%) (Continued)



) CAOMI A R S E R HE) — 49 -

s

v
6

. . . _ , . %

No. 29 7v~u4g No. 30 & v F =
Plerocymbium beccarii (Sterculiaceae) Celtis kajewskii (Ulmaceae)
PURIINY 7w N2 S-S DIy iCaEl Showing heart check.

Showing indistinct heartwood and severely
blue stained surface.

Photo, 1 (m-25%) (Continued)

=

Photo. 2 2RV T ZDOKRLIHEN Gind 2 BEHD

Endsplit of Spondias (The second log from right),
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2. U & MM
2.1 & B
NETRGE - ILTESR R

&M, EEUTHEOFRERE 2% DB C & ITHES

N

WOICX2 0 & MBOMED S, Osfb, ¢
Uiz,

(1) BBHE:

1 SRR

Fig. 2 (@) O&IICHAPSKRIMD LicE S 2 mofE (BHUE) =S SicEss 2% L, Fig. 2 (b)
DEHICO M Utz 1EOMEM UBEEEISK S mmicis s X HICHE Lic, $0SMO#TIct b
RO, OTHBERT L EERTICENT, WTINOLRHIEBONTE ZOEBNL L N RSICED &
HiT, OEMIEFZTE L1z 08 L IER—&H o0 EMR20TH » 720

2) HHoC

ARICH > TRIMIRT T LICRT 74 P EEHE G- THHRESAHED 1/2 £155) LJEE 1.06
CHL LW oo o A 3IHER L, 4Mk%E 6 BRSO KD REET—
OB LB 5k USSOM LU LUTHEN Lic, O WO LI IREEIZ4 <y 25, i 45°,
M 10mm, oy F32mm, EEH SDIE1.90~1.98 mm TH - 7,

3) BB

HERSHHEMARO CETo ik 1,050 mm, o Z Ik 112 mm, o 2 HEAER 570 rpm, §E > TDC
K 1,880 m/min, #iffle—4—30P Th2,

4) EDHE

EMME B DA D IEIEAY 7, 14, 21, 26, 32, 37m/min ® 6 BFEE Uiz, T 1Y

mm, g 121~124 mm DIZF[E—

DYAHELL 0.24, 0.47, 0.73, 0.89, 1.09, 1.26 mm D68 & 75— 7z,

puElvio]
- «1Cutting
N direction

1 Sormn (LB
About Smm (Board thickness)

(a) @ B\ FTnAELY (b) U 5458
Converting log into plank Method of sawing
B ¢ mm
O : KO H SIF - 728  Plank taken from outside portion of log.
T ARDAMES? S -7  Plank taken from inner portion of log.
Fig. 2 f# X ¥
Test plank.



(a) Octomeles sumatrana (8)

(Inside plank)

(Outside plank)

Photo. 3 AV EEIC L B HETHDEA(L

Woolly or fuzzy fiber on surface occurred in sawing.
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(Inside plank)

(Outside plank)

Photo, 3 (-03%) (Continued)

Grade number
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Table 2. #DME L TEH HOBER Y=aX+0 BT % a, b OE
Value of ¢ and b in the formula Y=aX+5,
Y1 Net power required (kW), X Feed speed (m/min)

""" ! O EMIEaAE T E B " X=26m/minits
it . NS Et Moisture Specific O IEBRFREE) )
fi kit | | content at gravity in “ b Net power

‘ L ing (%) oven dry required when
0 - - g - = T i i1
Species o8 MU BT AR e | X equals
pecies mumber! Inside Outside | Ins1de ‘Outslde min/m)| (kW) | 26m/min
l |lumber lumber lumber lumber h | (W)
2Ky Y T2 | L s o042l o 0.2 0.9 | 6.3
Spondias dulcis ‘ b i * : : [
yoow A b =T >, 31 3| o027 031 0.1 L1 4.7
Alstonia scholaris ! v e : |
I a 85 311 o062| oe62] o4l o6 0. 4
Canarium indicum I | |
fro—J—377 4 | 40| 43| 0.56 0.63| 0.3 0.6 8.5
Terminalia calamansanai ‘ |
Lo BT 9 =13 YT 5 54 57| 0,38 0,49 0.2 1.3 6.7
Terminalia solomonensis }
% L6 31 3| 0.3/ 0471 0.3 0.4 7.2
% / 30 29| 0,441 0.50] 0.5 11 1.0
‘ | 1 1
- Y ~ 5 86 | 48 o0.28! 039, 03| —o00%6] 8.1
Octomeles sumatrana | : |
7 9 v ¥ ¥ 9 44| 58| 0,47 053] 0.3 0.5 9.0
Elaeocarpus sphaericus T ’ o S ;
v 7 A ) i - > & ( ! —_
. - 9] ; 30 2€ 0, 8¢ 0, 8¢ 0.8 3.0 7.7
Homalium foetidum ! ! ’ ’ '
T e 44 54 410,45 0.3 0.9 7.4
Calophyllum vexans ! r 7 ‘
g7 A4 7 1z 3 31| o0.34| 038| 02| 0.5 6.0
Cryptocarya massoy i
7 A 7 13 57 46 0,74 0,82 0.3 2.9 1.9
Intsia bijuga ‘
Ay g R 4 9 55 0,65 0,70 0.6|— 2.2 1.7
Dysoxylum gaudichaudianum 4 % > T '
raT T R L1 —~ 33 0,25 0.27 0.1 0.7 41
Antiaris toxicaria ’
TV v TR 16 29 31, 0,30 0.33 0.1 1.0 3.7
Artocarpus incisus | !
HoAo LV 2 69 | 66 | 0.44 | 0,48 0.3 0.4 7.4
Eucalyptus deglupta H o7 ° ) ! )
” '8 79 49 0,42 0. 44 0.3 0.8 7.1
7 19 94 51 0, 50 0, 65 0.3 0.6 8.5
g4 =4 =L 20 108 106 | 0.58  0.63 0.3 1.0 7.4
Syzygmm sD.
7 7 21 330 351 0.39  0.42 0.2 0.5 6.1
Anthocei)lmlm (adamba ' ; ’ |
oK YT 2 9 33| 0.8 0.37 0.2 1.0 6.0
Evodia elleryana 2 6 ’
d v/ v 3 ) 2
2 7 43 0,55 0.62 0.4 0.8 9.0
Pometia pinnata ’ J Y ?
4 24 36 47 0,74 0.78 0.6 — 1.0 1.3
4 25 38 42 0., 64 0.77 0.5 — 0.1 0.7
Y v 26 52 47| 0.5 0.66 0.4 0.3 9.3
Pometia sp. | i
A 27 81 70| 0,44 0.50 0.3 0.7 6.9
Palaquinm erytlfwosspermum |
77 VT 5 2 45 3 | 0,41 0,48 0.2 1.3 7.2
Planchonella ﬂzyrsozde 2% ° - S B
oYy oNom oA 29 | 38 34| 0.33] 0.81 0.2 0.7 4.8
Pterocymbium beccarii
v voF R 3 39 57| 0.57| 0.60 0.4 0.6 9.4
Celtzs kajewskii 50 i 7 ‘ :
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Table 3.

g LT EILb

WEOFERT

‘Y ME WA RE

it g EARR | ! : .
W i ARE S 7 m/min i 14 m/min
- (0.24mm) . (0.47mm)
Log Symbol oE | osilb \’3[ [ IZ\//} SRS
e Woolly  Me- N oolly e-
Species number | of plank or fuzzy andering or fuzzy | andering
o | grain (mm) | grain | (mm)
A A S 3 v 2.5 1.5 i
< . . 1 0.5 0.5
Spondias dulcis (oA 3.0 3.5
T v R O~ = 7 1 2.0 3.0
. . % 2 0.6 0.4
Alstonia scholaris | O 1.5 2.5
/B S B A 1 1.0 } 1.0
L 3 0.5 - 0.4
Canarium indicum 0 1.5 1.5
ATo—2—3FY7 I L 2.5
. . . 4 . 0.5 0.6
Terminalia calamansanai O 1. 1.5
Ly F7 o900 2—=3F 17 i 1 1. ) 2.5
- . . . S 0.5 0.5
Terminalia solomonensis (6] 1.0 2.0 |
I 2.0
” 6 0.5 0.6
O 2.5
1 1.5 2.5
7" 7 0.4 0.5
O 1.5 2.5
T Ui < ‘~ I 45 5.0
| 8 0,4 0,6
Octomeles sumatrana O 2,5 4.
AR/ B S I 2. 2.5
N . 9 0.2 0.5
Elaeocarpus sphaericus O 2. 2.5
1 7 A I 1. 1.
. o e 10 0.9 1.0
Homalium foetidum 0] 1.0 1.
=N oA 1. 2.
! 11 I 0.6 0.4
Calophyllum vexans (0] 1.0 2,
- v A4 7 | 1 3.0 3.0
) | 12 ] 0.5 . 0.5
Cryptocarya massoy | O 2.5 2.5
y 4 5 ‘ I L Lo ]
. .. | 13 0.6 | 0.5
Intsia bijuga ‘ 0] 1. 1.0 |
Ay 7R I L 1.
A v 7 . . 14 0.5 0.6
Dysoxylum gaudichaudianum 0 1. 1.0
TV F T Y A I 5 4.0
. R / . 15 0.5 0.4
Antiaris toxicaria (€] ! .0 4,
TN ANT R I | 30 4,
o7 16 z 0.5 0.6
Artocarpus incisus O 5 4,
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Feed speed, Depth of bite per tooth

32 m/min |
(1.09 mm)

26 m/min

21 m/min |
(0.89 mm)r ‘

(O 73 mm)

37m/min

PN

KD

(1.26 mm)

i3 o o g & Josdo g W [osib | 13 oiillh | Maximum
Woo]ly Me— . Woolly Mu Woolly | Me- Woolly + Me- feed speed
or fuzzy andering  or fuzzy andering  or fuzzy | andering i or fuzzy | .
S S L s e = | (m/min)
grain (mm) | grain | (mm) | grain | (mm) | grain (mm) | VEE
2.0 3.5 3.0 | Loas
0.5 0.5 ! 0.8 1.0 =37
4,0 2.5 } 5,0 5.0
3.5 3.5 | 4.5 4.0 .
0.6 L0.6 1.0 0.9 >37
2.5 A ) 2.0 i
1.5 2.0 3.0 3.5
0.5 | o 0.8 1 1.2 >37
2.0 i .o : 3.0 5 1
3.0 ' | 3.5 4,0 4.0 | N
0.8 ; 0.6 A 0.8 1,2 >37
2.0 | s 3.0 3.0
3.5 | 3 4.5 4.0
0,4 0.7 0.5 0.9 >37
3.0 3.0 3.8 3.5 i
2.0 2.5 3.5 3.5 i
0.7 i 0.7 ) 0.8 0.8 37
3.0 G 4.5 .. 0
_ o R i N [ I S . o
2.0 3.5 L3 4.0
I R ) 0.9 - 1.4 1.6 32
2.5 | 4.5 4.5 5.0
} L : ) e
5.0 1 5,0 | 5. ! 5.0 |
0.7 1.3 | 2.9 | 2,2 26
3.5 3.5 | } 2.0
2.5 3.0 2.0 4.0
! 0,8 . 0,6 2.9 1.0 >37
3.0 3.5 | 4.0 5.0
1,0 L5 1.5 2.0
CLs I 2.6 ) A - 21
Lo 2,0 1.5 | 5.0
i i i
_ | o R ; S — ——
2.0 5 4.0 ) 4.5 ,
) 0.6 | 0.8 0.8 1.0 >37
1,5 5 ! 4,0 4.0
a5 | | a{i miﬁ .
0.7 0.7 0.7 L0 37
2.5 ‘
SR — L O S S —
1,0 ! 1.5 | 1.5 2.0 | X
0.7 ) 0.8 1.3 L 0.9 537
1.0 1.0 2.0 .o |
2,0 | 3 3.0 %
5 0.8 1.8 | 1.6 26
2.0 3. 2.5 5.0
4.0 , 4, 4,5 4,5 i
0.5 0.9 0.8 ) Lo >
4,0 4.0 4.5 5.0 ! ‘
3.0 ) 4.0 | 4.0 4.0 | .
| 0.5 . 0.8 . 0.7 | 1.1 >37
3.5 l 3, 4,5 4,0
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Table 3. (03%) (Continued)

u o %D U AR
i L [V k=2 1:‘ ) B T B
. L BAES | MO 7 m/min 14 m/min
_0.24mm) . (0.47mm)
Log Symbol V&Vjt 1&11“ ; l\(ﬁ%ﬁﬂ W ‘g lli;f 3 leiérfﬁﬂ)
s I oolly | Me- oolly | Me-
Species i number  of plank or fuzzy | andering | or fuzzy andering
L N L | grain (mm) | grain | (mm) |
oA L ) I 1.0 Loz20 |
17 o 0.5 i 0.5
Eucalyptus deglupta 0 1.5 | 2.0 |
S : V‘ N
i I 1.5 LS
7” i 18 0.4 H ; 0.3
| 0O 2.5 ! 2.0 |
| . | 2.0 20 |
” | 19 | 0.4 0.6
e} 1.5 1.5
‘7 i ,f’( - j:’ In i I 1 ‘i 1.0
. | 20 0.4 0.4
Syzygium sp. 6] 1 1.0
7 7 7 1.5 2.5
21 [ 0.5 0.6
Anthocephalus cadamba [e] 1.5 2.5
T K v T I 3.0
. 22 0.4 0.3
Evodia elleryana 0 5 3.5
2 v v 1 1.5 1.5
. . 23 0.3 0.4
Pometia pinnata 0 1.5 1.5
‘ o 1.5 L L0 )
” 24 0.7 | 0.5
0] ; 1.0 i 1,0
S N
| I 1.5 1.0
” i 25 0.6 0.6
O 1.0 l i 1.0
P v v I 1.5 | 1.5 _
3 26 0.7 0.5
Pometia sp. 0 1.0 ‘ 1.0
e 5 - Y A | 1.5 | 2.5
:_F 7 L27 L L 0.5 7 0.4
Palaquium erythrospermum | 0 1,5 2.0
A A N | 1.5 0
VYT arT 28 L 0.3 0.4
Planchonella thyrsoidea (6] 1.5 0
Vs S =] 2, | 4
! . T e 0.3 0.4
Pterocymbium beccarii | ] O 2 3
+ v A ‘ 1. | i 2.0
R 7 3 L 30 I | 0.4 | N 0.6
Celtis kajewskii ‘5 ‘ (0] | Lo | | 1.5

&) 1D AKOAMEDS S8 -
2) AKDOAMB S - Tk
D BEWYD L.5mm MR TORAREDEE




CRFI I

Feed speed, Depth of bite per tooth

21 m/min I 26 mymin 3mjmin 37 m/min
(0.73 mm) “ (0.89 mm) (1.09 mm) ) (1.26 mm)
[ H

goE o oxWh g @ | oEmy ) 0| o DD Maximum
Woolly | Me- Woolly | Me- | Woolly | Woolly | Me- feed speed
or fuzzy andering  or fuzzy  andering. or fuzzy  andering or fuzzy andering |

(m/min)

grain . (mm) | grain | (mm) | (mm) | grain (mm) MM
2.0 I 30 | 25 L os0
0.7 | 0.8 | 0.9 | i 1.4 37
2.0 4.0 \ 3.5 ; 4.5
B T : S ‘ I o . T
2.0 \ 2.0 2.5 !
) Co06 0.7 0.8 0.8 37
3.0 i ; 3 4,0 i
2,0 3.5 1.5 !
0.7 0.8 1.3 0.9 |
1.5 3.5 3.0 |
1.5 ) 5 T 7 7 o
) 0.5 0.5 ~ o8 ‘ 0
1.5 .5 )
2.5 2.0 3.5 3.5
) 0.5 0.7 0.8 0.9
2.0 LS 3.5 3.0
4.0 40 5.0 | 5.0
) 0.5 0.5 L 0.7 0.9 537
4.5 4.5 4.5 Lo4s
3.5 3.5 45
- 0.7 | B 1.2 1. C ) 4.9
2.5 LoLs | 2.5 2.5 |
- B - | - T N
1.5 I W} 2.0
0.9 1.1 Lo1.8 2.3 26
1.5 1.0 2.0 | 5
L5 L s 3.5 3,5
0.7 | ' | 1.0 1.0 6 32
Lo oo 2.5 | 2.5
— - | - ! - — S —
2.5 3.9 |
0.7 ? 0.8 N4 1.3
. | i
- ) ,} ; e —
4.0 : | 4
L0 1 06 i =37
i 35 40 ’
3.0 | 3.9
0.5 0.7 0.6 0.6
2.5 2.5 3.5
3.5 4.0 3.5 3.5 |
0,5 0.7 0.7 ), 9 | 37
3. 4,0 4.0
1.5 | 2.5 3.0 :
i 0.8 | 0.7 0.8 1.0 >87
1.0 | 2.0 L5 3.0 L
| | |

Notes) 1) I: Plank taken at inside portion of log.
2) O: Plank taken at outside portion of log.

3) Maximum feed speed applicable with 1.5 mm or less wander.
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5) U S METEE I oWE
O EMBOLRFTED ORI YD SHPF VX2 VA CHT — A4 — 2 ZH] Uiz 2 OIAD XM
BB AR TT Y207 ) v 2 —CEEREN B IIEOEIE, 5, MARROMEEZE LIV icd o
A IEBRTER ) & L,
6) O b DlE
Fig. 2 (b)) XS IESH74mm D2 OKETRTO M Lk, OsxMInTE- Mo 0
SHEAEDEAYIEA, PLTHOEMOBINEE T EE2/LTH, £ TOERKTE £ 4
110 mm WEOIABETEE L, ZOMD /2450 & L,
7 LB OFRRE

WIRTO X MITHRO S5 THRIC DO THTEDE, O oMM OR T MT L - TET 2 E# % 501

BRSO S X CTVROU LB OFFRE 4 #igk L Photo. 3 1R LD MHEET 5 7 v 71T

(2) HERE

D UIHIGORTESR )

sl 148 mm, ME2m OMED &M UGEGTEET 2 EWITEE) D354 ) MEO B> 1 T,
T 2o 220 %R, X (m/min) SIEWFRED Y, Y (kW) ORIZE—EORBRAEITT 2
HDEEZ NG, Ak V=aX+b ORERRTENBADEI o, b OF, LU0 M 26 m/
min O & & DERFTES) )% Table2 1R LTz, Ch 5 OFREBEINCA S &, B KISEEFIAEL
w7 Z (10), £AV v 7% (14, 27V (24, 25) & a OAiE & CICEWRER ) D TR & -
7o LV RT 59 v a—3307 (D, 727 Fy (9) O&LICHEIHEBEA/NS OO b0
THIEMAIORER Db D 720 CNOOMER (B 135883 2 0137 5 O RARRE DB R T
BIFFICREBHPUCA STV L EINFEZT, 2O ERRENICEE L EBLN S,

2) OB IOEAED

TEHODSHM T EDRAD S04 X 51T L Table 3 IRk L, FHEEREICEIT 28K0 X
DD 1.6 mm A 2 Z ISR AKDXRDHEEARKDREDEL D AR Uz, 2 OBRIGED R T FED
HDREVETIZ E NS B2 @NBH 205, =)< (8) 13 DFFEDJIOBIAICH L B/ S O E

Y N D

D T B ORERE

FIZL B OFAERERE A Photo. 3 XI5 7 v /L, £0OFHfi% Table 3 1R L7, 245
OFEFIC I N BTN OREK (BFD &80 HE (WHAE) BEMT2ICE T RILbERELES
Fig. 2 (b) TR Uc &5 IR S e,  SMUR & D RS & RS 2 O R Lichs, —i
P D » 18T FAL B QRAEF M DM IR TETREN KD Th b FroMEk (BRD |
BENZEEOARS NS ORIV I E NG ez v v (26) DL IS B - 7o, Bxhc

HEO/NIOEEEZML THELHDERRTH /e i) = (8), =VAT (A2, 7TVvF7T )
zZ (15), Tt ANTZ (16), TRIT (22) BWEB/NZNEDEEOEBR T EBE L KT
Botro BEPHELTT VA =T (2), Vyw FT59v2—~3+Y7 (6), 7775 (21), 7v~

oA (29 BHEO/NSWO DI ZDREBREIR/NS D - 72,



TT == F =T O

G 1H#HO CGRREATBEERRESE) — 59 —

PLEDRERZERT 5 ERDEBD TH B0 1) WHIRO EWRFTER) ) 125% D M OB & b ok

FIICHEINT 5, F 20 & 1213 HIERIC

LI—IBPAE LTy FT I v 2 —33 07 (7)),

JIVEY (9) DESREDNRE D, ZNODFADEEIZHT L EDORIIC LS EDEHDPILE,
i) RO RS OBENIZ SR EFEORNNCONTO XM OfIZ Ak Uic, 277 LA E LTL Y F
TIUYE=3F0T (7)), TU= (8), Z7UVFY (9) DOXSITHED/NSORET & R D [

BIRT EDONRD - 12,

) B ORI A E LTS
L -~ OB M D
4o

Ilo

2.2 UMk

IS BHY, —HZ i/ N T
HE/NEOVHIRT S MM EE D L BPN A L5 BE LN B

BN ST B AT,

o8 L

VERRTE— » BRI SL

O XM OEBRIIC OO TR 2 THE O RERA I L,

a) Wk
b) TR LA ik
(1) HERAE

D AsRb

URERBIER IS 24 BT 30 (KT, 4BUADD RS

A a = WHEE D 123D D i

20cm 12, Hi b)) HRAS Y . —VREBTIR
BiEl, HERF AR S 2.7cm, §f20cm, [EX60

cm DRI ENENAE T

WSO KB S CHEE S v —F =28 L,
b) ZOWTRHANEAR = 2L 2—F 4 v

7 Ui,
2) ki
a) 100°C BRI MR ERE, b) &%
B2 ¥ o —VERBRICIE, BE TR AT 90 cm,
& 70cm OHEKK HEIREETNN LF. 2585
WiaEM oo 0%, Bl 1 misec TH 2,
3) WL
a) 100°C KBz, WEMZ4H 5 1000C o
PO CRUEIR L, OB Sbh s oIl
NOBAMEE, BRETIEOREEN, 5 50N
WO (EbHidd) 2H5E L,
BEHMS 2.7cm BT 2

7B, Wk, O

Zh o OREGD
RLRR SR HEE L
TRERL THOR TR, Ak
1% E T ORI, 4% ToIUE S flf

M1m OMEERETO L, i
HEH ORBM AR Uc, 2 b4, a) 100°C RERICHOV TR, WEMEE S

il (100°C kgD
—VIC K BRI OWRGER Gl 2 r ¥~ — Vil

RS UE LTLHRE,

2.0cm, [F10cm, KX

100

C
@
o

T

60

0BT

[40—

C
depression (C)

J
Wet-buib

L

¥ kR A

Dry-bulb temperature .

| ! J |
0 20 40 60 80
oA F (%)
Moisture content (%)
Fig. 3 &kELIRBESY:
Changing pattern of dry-bulb temperature
and wet-bulb depression.




— 60 — WIS %2025
Table 4. 100°C »
Quick drying
o _ o 2 B D FERE b TR D
’ - s FARE | KEGE) | MEaKE REomBRE
Log Specific | Initial of drying defect
Species b gravity M. C. 'J@]Iijt??‘JI i IlijjTI?IUJ?{EﬁZ
number nitia efor-
(ovendry) | (%) | check | mation
Z R Y VT R . 8. 45 199 2 | 8
Spondias dulcis 0. 44~0. 46 | 198~~200 12 7~8
T oA b =T 5 0. 31 120 2 3
Alstonia scholaris ) 0.31~0.31 | 118~122 1~2 2ot
B M) B AV 5 0.55 87 3 4
Canarium indicum 0. 55~-0, 55 96~-97 3~-3 45
AL —~L~3IFJ7T . | 0.58 64 6 2
Terminalia calamansanai A 0.57~0. 60 63~65 5~6 2~2
Ly F759va—34Y7T . 0.38 79 1 i 1
fo}
Terminalia solomonensis 0,37~0. 39 77~82 1~1 1~1
, B 0.37 62 1 1
7 O
0. 36~-0, 38 62~63 1~1 1~1
, ; 0. 43 144 4 1
0.41~0, 45 122~157 4~4 1~~1
j N I
T i < 5 ! 6. 31 86 3 3
Octomeles sumatvana i 0.30~0, 32 84~-87 2~3 3~3
J 9 v F v 9 0. 41 81 4 2
Elaeocarpus sphaericus 0. 40~0. 42 80~-84 4red 22
< Z 2 0 0.84 54 8 1
Homalium foetidum 0.83~0. 85 53~55 8~-8 | 1~1
h w7 4 v A . 0.38 88 2 3
Calophyllum vexans 0. 370, 38 87~90 1~2 3~3
< Vl A T 1 0.36 it 2 2
Cryptocarya massoy ) 0.35~0.36 | 109~112 2~-2 2~-2
7 A 7 - 0.74 81 5 i
Intsia bijuga 0,73~0,74 80~81 4~.5 1~1
£ A4 w7 A " 0. 59 90 3 1
Dysoxylum gaundichaudianum 0.57~0.61 86~93 3~3 1~2
TV F T YA 5 0.31 103 2 2
Antiaris toxicaria 0. 30~0. 31 102~104 2~3 1~2
T oS R % 8. 32 178 3 1
Artocarpus incisus 0.31~0. 33 161~203 2~3 1~1
bl A v 1 1 0.62 100 1 8
Eucalyptus deglupta ) 0. 60~0, 64 99~-103 1~1 8~8




T T = o= F =T RO UM ET GE 1D CRRUHBTREERTZEI0 —~ 61

P NS el SN
ol f B

at 100°C

GER KL |akE %R He g W R g 1
gmgln%sgfvezoglry Lot T D7 JR IR Estimated drying condition

- Twist fro 2e 7 T R T S e T e T Y e
H % T LG, BT  E PIREE | R i B

Honey- | wrimin | o g Initial ' Initial |  Final
comp | Width | Thickness | (mm)  (hr) D.B.T. | W.B.D. | D.B. T
5 19 | w8 15 56.3 4 27 12
4~ b 1 7,9~7,9 ‘ 27.4~-30, 3 1,0~2.0 57,5~59,0 47~-48 2.5~2,8 1 70~-73

NG Drying ‘Lime‘ (&)
PN fii i

T 52 5.3 8.7 14.3 59 4.1 B4
~5.6 0~~1.0 13.5~-15,0 54~-65 4,0~5.5 | 80~88

i~1 |50~54 5.1

w1
o)
<
w
RN
wW
e}
S
o

5 77480

2 I 6.7 1.1 3.7 69.5 53 3.9 | 19
1‘ 6.6~6.7 | 7.57.9 2.0~5.0 | 69,569, ¢ ot

32.5 51 2.5 81
31.0~34.0 | 50--53 2.33.0 | 8182

95

9595

TR I B 4.5 2.2 145 70 6.5
lel | 6,776 4.3~49 | 050 | 14,5145 70~70 |

o
5
&
o

TE Y T T 0.5 15.9 0 6.5 95
1 ; 5.8~16.0| 70~70 6.5-6.5 9595

ol
0
!
o
N
~
©
3
(
o
Qo
C
!
o
n

1 6.3 4.3 3.3 20.1 55 3.8 83
| 5.9~6.5 3.9-~4, 6 0~6,0 17.8--22,0 | 55~55 | 3,6~3.6 83~-83

)
(o1}

1 83 53 13 208 | 58 4.4 83
Il 6,0m6,4  5.3~55 | 2.0 | 20.5~21.0 | 58-58 4, 3~4.7 8383

[}
o

2 63 38 | 07 | 340 | 55 36 83
12 6.3~6,3 ‘ 3.8~4.1 0~1.0 32,5~35,5 ‘ 55~-55 83~-83

[
>
o
o

1 8.9 5.5 1.3 M.0 5 | 1.8 79
Lol 8.9~9.0  54~56 | 1.0~2.0 | 39.5~43.5 | 45~45 | 1.8~1.8 | 79~79

1 5.5 | 61 | 3.3 26,3 | 59 4.6 84
D 28.0~~29,0 58~60 4,3~-4,7 | 83~85

—
<
(o8}
)
{
[
~
o1
Ui
{
o
o
N
<
)
<

1 8.9 3.4 45 | 115 85 5.5 88
1~1 8.7~9,2 | 3.4~3,5 3.0~6,0 16, 5~18,0 6565 -5, 5 8888

%)
1
3
/

2.4 0.7 | et3 | s4 | 3.2 82

w
<
!
{
[&5)
o

1
1l 4, 1*” 2.2-22.7 0~1.0 | 61,0~62.0| 53~55 8283

i 8.6
l~1  18,2~8.9 4,5~5.7

20, 0~22.0 60~-60 4,3~-4,3 85~85

2.1 i 20. 8 80 4.3 85
\

1 6.2 4.0 | 17.0 63 5.1 88
11 L 6.1~6.3 | 4.0~~4.0 | 02,0 | 17,0170 60~65 4,3~5,5 | 856~90

i 6.4 2.5 0.7 i 16.8 62 4.1 87
1~-1 6.0~6.7 | 2.1~2.8 0~2,0  14,5~20.5 60~-65 4,3~5.5 85--90

4 9.6 24.5 1.3 347 47 i 2.5 | 70
el 9, 1~9.9 | 23,5~25.6  1,0~2,0 32,0~36,0 A7 ~A47 2,.5~:2,5 70~-70




Table 4, (>-3%) (Continued)

R o 292 5

| [ Tp— .
| PR A=<} = tofe o1 HH A o U7 /“n D :,4): D. D
- & s FARS | WHERE) | DAk G e
Lo Specific E Initial of drying defect
Species € | gravity | M.C. B EAN | BEOEE
h ) number (oven-dry) @ Inlt{al Defor'— )
) check mation
noA vv . 0.44 | 143 1 7
Eucalyptus deglupta 0.43~0.44 | 143~143 1~1 7~7
0. 54 94 1 6
” 19
0.54~0.55 93~-95 1~1 6~7
T o4 — = A 0 0. 63 142 5 6
Syzygium sp. | - 0.62~0.65 | 137~-147 45 6~7
7 7 7 - 0. 41 118 3 1
Anthocephalus cadamba } 0.40~0.41 | 115~~119 34 1~1
N A ) 0. 35 114 3 2
Evodia elleryana ' 0,35~0,35 | 114~115 1~3 | 1~2
Z v v 3 0.65 64 5 4
Pometia pinnata 0. 64~0. 65 63~65 5~5 44
0. 80 83 6 4
" 24
0.78~0, 81 61~65 5~6 4t
0.73 | 63 5 5
” 25 |
0.70~0.76 ‘ 61~65 4~-5 5~-5
b4 v v 6 0.63 68 4 4
Pometia sp. B 0. 63~0. 64 68~69 3~4 4t
AT SR VAR , 0.4 93 3 3
. 27
Palaquium erythrospermum 0, 41~0. 41 90~96 2~-3 3~3
TV F oar T 28 0.42 90 3 3
Planchonella thyrsoidea 0. 41~0, 43 88~-93 3~4 3~-3
7T v N a A 0. 31 128 2 i
. .. 29 ;
Pterocymbium beccarii 0.30~0. 31 128~129 1~2 1~1
€ v F oz 20 0.64 79 5 2
Celtis kajewski ' 0.63~0,66 | 71~86 55 1~2

[E)

E, BOBOOREANKENT EERT,
2) WEARAIHI 2.7 cm IR, BURPEC: 3.

D RAOTRELRZMREHN, WRmOEBR1~8, WEHNZ1~6FTOREMEL, BHFORELLOR




ST = =T RO IIE B 1) GRS ELIE5) 63 —

NS P . o s ol
| Qi ’ .. o BRI E EiiE N O G
?gé;nléggfvggoglrv b T DY IR Estimated drying condition
g (%) ; _— If)rying time °
VIR w;j’“ I 17 .| wis tgof“?/g&e%l 130 i BE | WINELEE 72 | K Il B
Honey- \V'gth TJ}AI kness (mm) (ﬁr) T Initial | Initial Final
3 10.3 } 15.8 11.5 29.5 48 2.8 73
2--3  [10,0~10.5 15.2~16.4 | 11.0~12.0 | 29,0--30,0 4848 2.8~2.8 7373
. L - ‘ — ; -
1 9.5 16. 6 ‘ 6.3 32.2 | 49 , 3.1 14
bl 91010, 1 16,0~17,6 | 5.0~9.0 | 32.0~32.5 4849 2,8+-3,3 7375
- e r‘ I, - et S — N S S
7 5.3 | 18.4 1.0 | B4 45 2.5 70
3

O~7 6, 1~6,6 | 18,0~18.6 0~3.0 | 62.5~68.0 4545 2.5~2,5 70~70

1 1.2 3.8 2.0 | 21.0 58 A&l 84
Ll 7.1~7.3 3, 1~5,1 1,0~3,0 ‘ 20, 5~21,¢ 3. 6~-4, 8

o
9
o
(
o)
<
jo8)
[
jes}
(
co
w

3.9 1.0 11.0 83 50 88
11 6.4-~6.5 | B3.7-~4.1 0~~8.0 | 16.0~~18.,0 60~~70 4.3~6.5 | 85~95

13 8,089 9.8~11.2| 1,040 | 48,0~57.5 | 5083 | 3.0~3.0 7780

3~4 | 8.3~9,4 | 10,9~12,2 O~-4,0 65, 0~~68,5 50~~50 2.3~3.0 73~77

50 3.3 17
5050 | 3.0~3.6 | 77~77

1 | 8.3 9.2 0.7 59.2 54 3.7 80

1~~1 8.2~-8,6 8.9~9, 4 0~1.0 57,5~61,5 5454 3.6~4.8 80~80
[ 6.5 1.3 31.3 58 4.4 83
l~1 | 6.8~7.3| 6.3~6.8 1.0~2.0 | 30.0~32.0 58~58 4,3~4,7 | 83~83
1 8.2 5.9 0 18.3 57 4.1 83
I~1 7.9~8,4| 5.7~6,0 0-~-0 18.0~19,0 55~58 3,9~4.3 83~83
1 5.3 4.2 0.8 15.0 67 5.8 92
Pl 4,9~5,6 4, 24,2 O~1.5 13

.0~16,0 65~70 5,56~6.5 | 90~95

1 1.0 5.1 3.3 30.0 53 3.0 83
11 6, 3~7.5 4,658 1.0~7,0 ‘ 29,0~31.0 53~53 3.0~3.0 82~83

Notes) 1) As for drying defects, both initial check and deformation are graded into 8 steps (1~8),
and honeycomb is graded into 6 steps (1~6). Higher numbers mean severer defects.
2) Estimated drying conditions are applied for 2.7 cm thick lumber.

Number of specimens : 3.
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Table 5. HRHE DRI & ERBRIERS S ODGHE
Results of drying schedule experiment
g
’ o el BRI T T | & R
1 - . FR ?!\Ei( }93332 =| Corrected drying L [ H® | Shrinkage .
K e e DY Pk Rl | ath
) s e - condition (°C) Bl (KE/#) | from green
| Ini- |90 PBAEE| Sewy | Dry- | Ratio of |to oven dry
Log Sai\;\lrg tial | (R I3 g}ﬁé ing ‘ drying | (%) |Twist
Species mém- meth-| M-C- I?-kl 112'1-1 Fina] | time time (gggte = 58
er 0 ia ia grain/fiat ke t5. 0 Thick-
odl (%) pB.1p.B.DLPBT| () | = orainy Width " 14 ((mm)
Z®K Y VT A FG | 155 | | 263 | 7.2 9.9 2
Spondias dulcis ; Y EG ) w7 ‘{ 50 2.5 751 363 161 4.1 111.4 0
i ‘\ T ! : —— ——
T A b =T FG 124 ‘ - | 63 y 5.8 4,8 1
Alstonia scholaris 2 1 BG| 128 €0 ‘ 4.5 & 78 L24 3.9 7.2 4
) ! ;
A - [
b A B v A FG A ) 222 ) 6.8 1 4.7 6
Canarium indicum ® kG gz | °°| %0 8 | 284 Lot 4.2 7.3 1
A To—2—34Y7F , | FG 631 i - L1128 6.6 4.3 3
Terminalia calamansanai * 1EG L6l 50 2.5 80 160 1.28 40 7.3 0
— ‘ . ! —_
Ly F75wva—3407 . | FG| 76 . | 35 ) 7.6 4.3 7
Terminalia solomonensis ° EG 79 70 6.5 9 51 L.37 4.1 7.6 2
FG 66 . 38 6.3 5.1 6
" 6 EG 68 70 6.5 | 95 53 1,38 4.2 6.6 | 2
L, | FG | 109 N - 98 . 5.5 3.0 6
” 7 EG 106 55 3.5 85 125 1,32 32 i 59l ]
i | i T
I J < FG 89 80 6.9 1 4,2 7
Octomeles sumatrana 8 'EG| 106 60| %5 81 g L0737 99l 2
o9 v F v | FG 82 - - o209 7.2 2.9 2
Elaeocarpus sphaevicus o EG 91 551 3.5 85 s 1.08 3.4 8.2 2
< 5 2 FG 51 NN | 216 . 8.3] 5.9 8
Homalium foetidum 1o T EG 53 451200 800 5 L.07 5.1 ) 9.0 7
— | .
hoa 7 o4 VL FG 82 [ 113 6.4 4.8 6
Calophyllum vexans N EG 85 60| 4.5 9 133 1.20 | 41 81 0
\ { ‘ T
- v 4 7 . FG | 116 _ 33 | | 7.1 22| 6
Cryptocarya massoy 12 EG | 116 65| 45 90 44 | L34 1 33| 86 3
|
7 A 7 FG 77 o219 ) 4.7 2.5] 4
Intsia bijuga B gg | 83| 5| 30 8 Gpp| LA ogl ael
24 9 s oz FG @ 95 i 119 7.9 53| 5
Dysoxylum gandichaudianum | '* | EG | 88 60 4.5 851 157 1.38 4.3, 9.5 2
v oY F 7T Y R - FG ‘ 108 ) 58 4,3 2,7 2
Antiaris toxicaria = EG 120 60 .0 20 | 69 113 2,4 4,6 0
T AT R | FG 143\ _ - 73 | a1 2.0 2
Avrtocarpus incisus i to CEG | 106 | co ‘ 9 8 79 | 139 2.4 5.2 2
oA v L PG| o4 238 . 103113 5
Eucalyptus deglupta Yl rG I96 ‘ 50 3.0 80 224 0.95 6.7 112.8| 4
FG 114 ) . 198 9.0 52 3
” 18 EG 115 i 50 3.0 80 213 1.08 571111 3
|
FG | 82 219 9.3 7.2 10
” 19 EG % 92 i 50 3.0 80 236 1,14 571131 1
. [ \ !
Y ox = X = H A FG | 141 . - 1198 9.4 7.4| 13
Syzygium sp. D EG| 129 % 25| 7S LU 490138 4
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N oty b BEBREEID | e | TS | 4 B0 K |
p ¥ y JEA g\ﬂx g&%l = Corrected drying é% 13 Shrinkage A
W = % Fin= } S copdition (°C) | ™" (ﬁ};’./fjj) {from green " ~*"
| Gaw. | ni- | HIH] ‘%)]}Aﬂ -4y | Dry- | Ratio of |to oven dry|
Log | ing | tial | A EIE | (;" : ing | drying | (%) | Twist
NI num- | M. C.| Ini- [ Ini- | A5 | time time (edge . B
Species ber | e 2;] %) tial | tial ‘g g‘xa% (hr) grain/flat \Vl1 dthTh‘Ck ( mm)
I | VP ‘D B.T. ‘DB Di ' | grain)
i 1 H
7 7 7 P T FG 105 o 4 1 - 74 7.1 1 2.1 1 8
Anthocephalus cadamba a1 { EG 116 | 60 L5 8 97 L. 26 3.61 7.3 1
= K v 7 0 I FG 15 - - 59 . 5.31 2.4 4
Evodia ellc;yana 22 ‘ EG | 130 60 ‘ 4.5 85 75 1.33 2.8 5.0 i 0
A j ) ‘ 1 B
4 Y y , ‘FG 66 | a. 203 e | 95 65 8
Pometia pinnala S IEG] e 50 3.00 70 | 224 1.08 6.4 10.0| 5
) i ‘ | |
. ' FG 64 | o 275 11.8 8.8 4
” ‘ 2 BG| e 0 25 75| G| L0 ealizol 1
- o e | s ‘ }
o 57 212 7.8 1
" | 25 | }18 o w0 30| 70 221 ra | Ba) Lo
- o 1 ey ]
4 v v .. FG | 72 e | a 198 - 10,0 6.4 12
Pometia sp. | BG | | P | 3.0 700 oy LML 6.6 109 1
A STV ARV ‘ . | FG 871 o124 9.3 | 4.5, 12
Palaquivm erythrospermum 2/ ‘ EG | 100 > 4.0 851 g9 1.27 4,01 11.6 3
VAR IS S S . \ FG 96 P 64 . ol 5.2 6
lezc/vone/la t/L)rsozdea 28 EG 89 60 I 4.5 85 69 L1z 4.4 8.9 3
i | L
) [ I - I
7 v o~ w4 o | PG| 132 S 57 | 6.2 2.7 s
Pterocymbium beccarii 29 EG | 134 60 i 5.0 ‘ 20 71 .16 ‘ 4.1 110.6 3
1 . S - - —
v F 2 o FG|oer| sl 95 : 6.3| 5.1 1
Celtis kajewshii O EG| se| 5| %0 8 | 116 9| 69| 2

DI o g ﬂﬂ oM, REHA 2 M
Note) Number of test specimens is 2 flat grained, 2 edge grained pieces for each species.
1) FG: 4, EG:#EH
FG--oo-- Flat-grain, EG:-- Edgc grain.
2)  WABRREELE 5°C, REEERELEET 0.5°C R LT S b 0,
Figures are rounded to 5°C mterval for dry-bulb temperature and 0.5°C interval for wet-bulb
depression.
3 ARYVT A, TNALET, VAT, TVFTIR, TVIANT A, Tgx—E—Hh, 975, =
K27, Traod it 100~10%,
Based on drying time
e from 100 to 10% moisture content :
Spondias(1), Alstonia(2), Cryptocarya(12), Antiaris(15), Artocarpus(16), Syzygium(20),
Anthocephalus(21), Evodia(22), Pterocymbium(29).
AFVT b, Ly FT 70 E—=33Y7 (1), U=, ART vk, X490 %, hAivy (U7,
18, 19), S F 2D b, I3V F ar T, wILFAZ80~10%,
o from 80 to 10% moisture content :
Canarium(3), Terminalia(7), Octomeles(8), Calophyllum(11), Dysoxylum(14), Eucalyptus{17,
18, 19), Palaquium(27), Planchonella(28), Celtis(30).
7OV EY, 74 F1370~10%.
o from 70 to 109 moisture content :
Elaeocarpus(9), Intsia(13).
£ 9 (25) 1350~10%.,
o from 50 to 109 moisture content :
Pometia(25).
JRD DBFEL 60~10% % T OWBIFEIO LA IR T .
o from 60 to 109 moisture content :
Others
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=~ ® o S ~ =
o 3 > 3 3 S

)
<o

Moisture content(%).Dry-bulb, Wet-bulb temperature (°C)

WG RS 292 %

100

1 1 il i 1 1 i 1 1 .
200 300 400 500 600 700 800 900 1000 HO0 ypeg00(hr)
Il ! 3 1 1 1 1 1 i 1 L Il ! 1
4 8 12 16 20 2 28 32 36 40 44, 48 52 54(day)
LA S = S Y Drying time
Fig. 4 v 4 — 2 —% s O%ERR
Drying process of Syzygium (20).
eo
Ev
jul
(7]
£
£00r
Fa —e— 24 -10
—~ 3 —o— 24 -13
£ % e 2674
80r —a— 2 86
] i DBT.
A f"ix

J.

YR NCA
Moisture content (%).Dry-

%

~

N

OF
O..
i 1 I i 13 1 1 J
0 40 80 120 160 200 240 280 320 340 (hr)
1 1 £
0 Z 2 6 8 10 12 7 (day)

 J& B5 @ Drying time
Fig. 5 20 M OwEZER
Drying process of Pometia (24).
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LT g
b) WA Y v, 1 100°C ER O RICH DD TR, S ERIR IR, R
B5EY, ZMEAGKEDETICHLT Fig. 3 © X3 0B TERAET - 720

FHbh b, 100°C SERTHEE SAL 2 SRS WA U, %IRRT 5°C & X7, @ hpkinEs:
12 0.5°C % XAICERST 7,

BERIRE IC DUV T, AR 36% 0 b (kKD 5 BB N34 C SICHEL 5°C b T s, &4, it
¥ REIEA M U TEIOR 15% TABIRE &4, MBREEEICOOVTE, S&RESYINEGEKEDE
278 1S F U2 O, SR 16% ORI 35 55 30°C CGRINE e o L

CHZ, TAKSOTERES 0B N L T EIREAEZHASE 5,

B BARE I T E IR ) s KO e 2 LR HEZTTY, BKERDRGZ R, HhETEHNRD
BEATT - foo E70, AR TN, WM O DG, R UNERE L, & ol iz Uil LT

LF' “ (D’H Aot {lﬁ niy L/ fut,
75k, W, BEXAFIOW
DB, WEMTIRIENE 120 fEEME S prefilE L, Wrhiid /£ i 1/20 mm), J5EE

LOPWEDVTE, a), b) il bl Ok & O T, 8

FENT Y oy 7 5 A5 — 2 GERE 1720 mm) ARl 72
(2) Sl
1) 100°C it
100°C DB T ZURIC M U 2 B O RS ORREE, & JOHEE S ibsdi /s &% Tabled 10iRkd,
CHD DRERD O REHIII A S D © LI L IS - T2
a) pEEn
HALOZARE LRI~ 7 2, KICEAS s OBIRA 2o —4— 3307, 245, V-4

H b, A0 (23~25), L F AT, WOBHIBENOBREDEN,

b) WHOEE (EHAA)

WHATEOA UL TR ARy 7 A, B A vy (17~19), Ux—F—HL, RICZY V (23~
26) THbo

c)  WEBEIL

WHEIL D i A bR O R e B F L, KRR YT A, A AL A7), AUV (24)
T, (OB B E DB TLEO.,

2) WA Y a— vkl

RERDEM R ¥ 2 —VilBRIC & 7o - T, WIIAURE, BURE SN, SR ZElL T s &

B b HDIC 20T, 25% 2~ 3HET DHASDE THE—&M TR Uic/zs, Tabled o
B DIE E 2072 D& ORI - 1 Z Tt LIcFE DS 50 88 U foiiidedt (BIE 52 B 2
IR 5 X URIRIRT, 2R &% Table 5 1K/Rd, Fig. 4, 5 REBEBOMTH 2,

Tabled DHEMIC I AT AT ¥ o — VEBRICEBWT, i1, RHALHILEOREGNA L, wldkiz
HLBEPZ DNEDNSHEEZONLMHIIE, KOXITH S,

a) RRVITZR

FEARNDEHRBENK SO, WHRIC X ARG, WEMICHIREh GRERIN) LE DAL, FEEMIC



— 68 — FEHXBBEUIEHE 5292 %

EBASDE Do CORDYIIEE, BEXEE Table 5 ORFLD WE L TERENES S,
b) =7 A
HEODVICIKSBEO BB TS 24, SKE258% UTOBEKETHENOGHRSD 5.
DrOREEDMEFE, GKEWND CHETOETILERDA D,

A

c) HAVY

T ORFIZEA 17~19 & SENOFER D S N8 - 7208, A 17 ORBM OB SO W %
2%, 18, 19 PHMOMELY S REBWMEER LTV S, HEEMIZW TN SBLNICE AL BE D, £0D
fod  OMFEIC DWW T, FIHEEA Table 5 X0 {E 45°C BEDREI T 24ERE S 5,

d) T4 —Z—~Hh

WHE, HEEM & SR BHSRICEOBET, LMo aKE10% TERET 201, REMTY
50 A, MBOBZWVREEMTHE, ThLOBRBEET S, $/, HEMICELAHIGD SN, Wik
DD THBELSBRE VW XS TORDERREAE 3250 EAEFE LD, 20 SHNIERENE S
HICEERE T %,

e) KXo v

R—tfED 23, 25, 26 ZWIRICKEL, i, EHALOREREL, Lbixn/mﬁfm DRAETH -
feds, 24 DAL, WEMICEIEEN RI#A) SREBMICHK BIAL D Ui,

Z DI DR E LT, PINIEE 45°C, REEE 2.0°C il B b

PLE, 100°C 380 Hokd MBS RINC, 1INOHERRr ¥ o — VB O HE2R Lizhs, fil
D a)~e) )i LRSS, BEORERRY 5T, Table 5 R LABEBESELD SO
PFTHART & B HRIER S A 5 108, R L7z 24 BHEE 30 kD b T WRES BHEBRRD X5 T

TNAP=T, vy FTI30 0 8—=3F07((5,6), 9UAT, TRIT, 7vRadf, P73V F a4,

2.3 [EERETIHIE

[IFREIC £ 2 Wi & U Tl &, NS0 Bl 2 THEIC DWW TT - T,

(1) #HEFE

D R OARD B LU

AIFE OB E UTE S 407 24 BT (30 1K) OB RAE S 46 mm K LT & L, [ KRY,

LTirs, SERE60°C TaKkE 10% £ BEIC AR L,

UGB i, UORNEASEN £ X (LIBIE &R & O3 MEEA 45:4207) &85 KD IC/EREL,
Fig. 6 (CoR3HELIH], FEUINIES XOURIIUIBIA O 3 OB & 2itEh 2 ~ 3 HlE- 7o Fio, [

TR ALE D S R AEERE (36 mm X 20 mm X 50 mm) Z{E- 7z,

HoeoHEMRBAIL, ROV XHAN 0 mmXEE s mmx £ X 1.00~1.80m KB b, 4
MASBOEET, FLOREDRODAETLEAEE50m BAT, BEX50cm Z&ICKs LTYHITmO
&L, BOORMMEINEDRERE S 270060 E Uic, EBFICLERES B (36 mmx20
mmX40mm) FE7z, A VLY (A7) ETvxud (29) BERDBEBDISH - fotcDRBAEEN L
AN flt



NPT = F 2T ORS8O CRFIRRIIEE0 — 69 —

rERERST
Specimen for specific gravity

EiY
Specimen for

specific gravi‘kf 450 n

e .
- 45%20 e s
e 17 MR ’ TRUR Y T
Longitudinal cut test piece Transverse cut test piece

‘ 1) BB
AN Specimen for
N cutting
SoCRAERSR
Specimen  for

ENERYN- N9 ) SRERE R R R moisture content
Cross cut test piece Bl mm  Moisture content test piece

Fig. 6 3t % F o # &K

2)  RER B O X
B AER AR b SO ] He

A IR U 7o B AR I U TR

RSB, S 20°C, BIFRIIE65% O EIRLHE S N T, SURL2E

TR & T HIC &l e S & 5 mm R EE OB

2 %% BRRIC [

LD, AFIETRD I, WA O LR 5]

AR T & RTICDIN TR T,
ST U7z AR UM R T I

5 IR 7 B B2

Al

X 500 95 AR P B AR - T DY 8 lFgE
AR 30 AR TSR
DT Uiz,

3) B Hk

59N

a)  UIHHEEE R Cutter head Stabilizer

Fig. 7 12739 URhLa s i x o, Knife

>
=4
o

HECT, BRUIHIE KOO T2 -

foo UIMIZRMFl, Filhiniizy 900 rpm, I ri?:i?e FL7 L L9 gl | NUE
neter JRE A Al I
F1567 (H5Ef 407, +4 7 OHE SKH S, Strain meter  Amplitier  Pen writing
l { oscillograph

G AR Y FD S5 1 ¥ I8
14 BIRD AT 08, EEOWENIEZ 0

X Fig. 7 GRS
: Block diagram of measuring apparatus
RO 1THDOFITITIE 7). WIHIE X 2.4 of cutting force,
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mm, I NH7zD DXV S.3, 4.4, 5.5, 6.6 BXU7.7mm O55HTHS. UIEIERRIZ 3. 3~7.7
mm FTO5FHICONT 2 AR DR LTI - 7o BRMAOUIHEDIZ 1 EIC>E 20D bvs D
— 7% 218, 40D bV s D~ 7 EEFE L,

DTHHEI OISR, 1 NE D DRDE (f) LHAED D OUHHETL (P) 0BIFR, SRk I8
o P=a+bf* DEHK &, b BX n TFR LI FTi, FHNGEEEEDEE UT1 HbkchDRY

20.3cm OXEDYHEEI (Pos) Z3k¥D7co

b) HEOHaER

HE) 1 Ess AV YO R — AL TR mgsic vl Liss o, SIBlE & 0, 200, 500. 800,
1,100 3 X UF 1,500 m & & b LS R0 AR BB T A 00 L, SRS & OSBRI (SRR Lo 73
WRREE QR A RICGRMNIE & U7) 1043, JORE (ROEBIBIIH -+ 340 4 IR0 100) %5k
1o HEOHFGIEEIZNEARTIOL KE LI L EOUHMEE 7 7 7IC X OROTER Lo WHIGME
EHhEHEE 6,180 rpm,  LIEIA 56° (W5Ef 40°), WIMIMER 180 mm, 4 7 OFE SKH3, AN
Baley FO2B 1K, VEHES L0mm, 1 NHYDXDES.0mm Thb,

Table 6. 4] i EIAR /77
Cutting force

oy | ko ® | gy | FRE Lt ik
it va E\/f\ﬁl—"l EE Specific y]" % I AERD .
i ravit A K Constant values in
Cutting] % ¥ ‘m;’f;i%: experimental equation | P,
Species ‘ Log :direp- ﬁf‘”&‘h ey content P=a+tbfr
f;number tion At | Inoven ‘at cuttin @ b "
B | cutting ‘ dry g
2 EYTT R L 0.45 | 0.48 11.2 0.20 | 0,41 1.00| 0.32
_ ) 1 | T 0.45 | 0.48 | 11,6 0.88| 0.56| 1.00| 1.04
Spondias dulcis } 0.45 | 0.48 | 112 4,03 ] 12,04 | 1.00| 7.64
Fua b =T \ 0.26 | 0.29 10.3 0.85| o0.95| 272| o0.89
2 | T 0.26 | 0.29 12,1 0.43| 0.71| 1.,00| 0.65
Alstonia scholaris o B . B . - _ o
B F )y A L 0.58 | 0.62 10.5 0.70 | 12.76 | 2.79| 1.13
Canarium_ 3 T 0.58 0.62 12,1 0,85 2.04 1.00 1.46
indicum C 0.58 | 0.62 10.5 2,71 25.90 | 1,00 10.48
4 Tm— L 0.61 | 0.65 12,3 1.,00| 5.3 | 1.00| 2.60
— ] !
Tombmr i 7VT e 61 63 1286 | 0.3 1.87| 1,00| 0.89
calamansanai lC 0.61 | 0.65 11.9 5.23| 22.06| 1.00| 11.85
Ly K759y L | 046 | 053 | 11.0 1,50 | 9.50| 1.00| 1.30
g o ¥ 1 -
Tm,émﬁf U 5 T 0.46 | 0.53 12.2 0.97 | 2,071 1.00| 1.59
solomonensis C 0. 46 0.53 | 11.7 2.16 | 19.55 1.00 8.02
L 0. 40 43 11.2 ‘ 0.75 1,11 3,55 0.91
" 6 T 0. 40 .44 11.9 | 0,66| 1,59] 1.00| 1.13
C 0.40 | 0,44 11.8 . 3.08, 11.73| 1.00| 6.60
|
L 0.40 | 0.42 | 105 0.80 | 8.49| 2.86 1.07
” 7 T. | 0.40 | 0.42 11.4 0.871 1.,00| 1.00| o0.67
C 0,40 | 0.42 11.4 3.01| 16.14| 1.00| 7.85




NTT = a—F=THOM TR GF 13 CRRIABEITZID -7 -
e - e | R P—atbfm 108
I e A TN SR e T o
e el S Yaaks YR .
il Fift ] gngfllt; ‘ [&J\;f;g%e; Constant values in
. ‘ . experimental equation | 3
| Cutting |~ ————— moisture P P S‘L - Pos
Species Log " girec- § 1AW | Content |- LARAN
- number e /In oven | : ‘
ion |cutting | dry lat cutting a | b n
sy = L 35 | 0,39 | 111 0.70| o.s54| 1.00| 0.76
Octomeles g T L35 0.39 | 121 0. 31 1. 19 E 1.00 | 0.66
sumatrana C 35 039 | 121 0.69 | 10.46| 1.00| 3.83
S 1 - - . . . S
R L 46 | 0.49 | 12,4 0.21 | 6.59, 1.87] 0,90
Elaeocarpus 9 T 46 | 0,49 12,0 0,52 0., 49 1.00 0.61
sphaericus C | 046 | 0.49 11,4 216 14.40 | 1.00 | 6.48
! | i
.S B L | oz | oa L1181 2,50 | 4,50 I 100! 375
Homalium 10 T 0.76 0.81 12.2 1,47 2.13 1.00 2,11
; |
Joetidum | C | 078 | 0.82 11,9 1.88 | 6.25| 1.00| 3.76
e I S _— n - - S S
b a T .o L 0. 42 46 12,0 0.40 | 6.90] 299 0.59
Calophyllum 1 T | 0.4z .46 12,5 0,60 0.96| 1.00 0.88
vexans C | 0.4z | 046 1.2 | 2990 1892 1.00| 657
v v o4 7 L ‘ 0.35 | 0.38 1.3 | os2l o047| 100l o0.70
Cryptocarya 12 T | 0.35 0.38 13,2 0.83 0.73 1,00 1,05
$massoy C 0.3 | 0.38 12,0 | 190 6.16| 1.00| 3.75
| i
‘ | B}
s 4 5 | L | 076 | 0.83 123 | 0.75| 5.00| 1.00]| 2.25
P13 T | 076 | 0.83 1203 | 120 191 1,00 1,85
Intsia bijuga C . 0.75 | o0.81 12.1 13,00 | 22.76 | 1.00| 19,83
o T } i T o - o " -
YA s 2 ! L | 070 | 0.76 9.8 110 4,281 1.00 2,39
: Vol | |
Dysoxylum 14 T 70 0.76 10,9 0. 44 2,87 1,00 1,45
gaudichaudianum C i 0.70 | 0.76 L1 | 10,44 26,60 1,00 | 1840
FvF Ty % L 28 | 0.31 10,7 0.75  18.93 1,00 1,00
Antiaris 15 T 0.28 | 0.31 11,2 0.56 0.80 1.00| 0.82
toxicaria N o B | ] _ .
6 ¢ 0 76 1 75
bR L 0.26 | 0.28 10.6 0.60 | 0.76 1,00 | 0.78
Artocarpus 16 T .26 0.28 10,8 0.79 0.73 1.00 1.01
INCisus C* . o o - = o -
Box L L L | os3| ose 11.4 0.70 | 4,24 2.54| 0.90
Eucalyptus 17 T 0.53 0,59 12.6 0,39 1,11 1,00 0.72
y, |
deglupta C 0.51 | 0.56 121 | 403 12.04| 1.00| 7.64
2 I - ~ i -
| |
! L | 044 | 0.48 1.8 | 0.65| 403 2.55| 0.84
p L8 T | 0.46 | 0.50 12,8 | 0,26, 1.271 1,00 0.64
‘ C |04 | 04 12.2 | 2,51 12,430 1.00| 6.24
| 1
\ L | 0.55 59 12.7 | —0.50 | 4.29| 1.00| 0.75
” e T | 0.55 .59 13.4 | 043 1.,29] 1.00| 0.8
1 C | o0.51 0.54 12.6 | 4.80 | 13.60 1.00 8,89
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Table 6. (o3%) (Continued)

o ‘ - T R Peatbft 2h
o o BAES IET) e B HEEE Boggw TR
1 i Il pecific | AJEM“ Constant values in
Cutting| e gravity | vn(‘)g:{i%: experimental equation | P, ®
) . R A pP= n
Species r]qug%er direc- ) Iﬁi@?ﬂ content |1 =4Ff
tion d at cutting a b n
S ry

gy L — — - —

1% I Z = I {
20 T - — — — — - —
Syzygium sp. .
(/ — — — — J— po— —
T 1 T . S e
- . - L | 0.41 | 0.44 10,0 0.53 1 4.11 2.63 | 0.70
7 7 7 !
Authocephalus 21 T | 0.41 | 0.44 10,7 0.88 0. 64 1.00
cadamba c ‘ 0.41 | 0,44 10,4 | 0.74] 15.41 1.00
ok v 5 L 0.36 | 0.39 11.5 0.80| 5.36  3.15 .

_ Lo T 0.36 | 0.39 1.8 | 0.77  1.50| 1,00 1.22
Evodia elleryana | c 0.36 | 0.39 12,2 1 1,29 12,17 1.00| 4.95
SS— | — ~
2 . y L 0.58 | 0.62 12,9 1 0.55| 6.36| 1.00| 0.45

23 T 0.55 | 0.60 13.6 | 1.30| 0.83| 1,00| 1.55

Pometia pinnata | c 0.55 | 0.60 12,4 7.80| 22.18| 1.00| 14.46

L 75 | 0.80 13,0 2.20| 3.86 1.00| 3.35

” 24 T 75 0.80 13.5 | 0,40 1,67 1.00 1.28

C 75 | 0.81 13.0 6.78 | 27.23 | 1.00| 14,95

L | 06 | 071 14,1 1,80 | 4.58 | 2.26| 2.10

” 25 | T | 0.66 | 0.70 14.0 1,35 0.67 | 1.00| 1.67

C | 0.65 70 13.0 10,10 | 20,29 1,00 | 16,19

2 . y L 0.59 | 0.64 13,1 1.10| 5.00| 1.00| 260

' 26 T 59 | 0. 64 15.5 231 1.4 100 1,65

Pometia sp. C 0.60 | 0.64 12.3 | 10,01 | 24.03] 1.00]| 17.22

T F a b L .47 50 12,5 0.80| 3.36 1.00 1.80

Palaguium 27 T 47 0. 50 12,6 0.59 1.87 1.00 1,14

erythrospermum I 16 | 0.50 11.6 2,85 17.14| 1.,00| 7.99

o = - 4 0 63 2,32 1.12
F5UF anT I 4 ‘ 47 9.9 0,90 3.63 .32 .

Planchonella 28 T 0.44 | 0.47 10,5 0.99| 0,80 1.00]| 1.23

thyrsoidea c 0.44 | 0.47 10,1 | 0.98] 15.84 | 1.,00| 5,74

7y o~om oA L 0.31 | 0.33 10.5 0.48 1 2,21 276 0.56

Pterocymbium 29 T 0.31 0.33 11,8 0.62 0.39 1,00 0.63

beccarii e 0.31 | 0.33 | 11,6 | —0.28| 11.13| 1.00 3.06

v v F oz L 0.59 | 0.63 10.5 0.84] 5.69| 2.53| 1.11

R B o T 0.59 | 0,62 115 0,40 | 2,03| 1.00 | 0.96
Celtis kajewskii l C | 058 | 0.62 10.8 580 | 16,721 1.00| 10.91
i I B I _

W) D Lo HEUIEl, T BEUIEL, C o ORIDIEIH, o+ DIHIREE
Notes) L : Longitudinal cutting, T : Transverse cutting, C : Cross cutting, * : Difficult to cut.
2) PrUBER, S 1 HABDDRDE
P : Cutting force, f : Feed per knife.
3) Po.s:f=0.3cm BROUIYIEST
Pgy.q ¢ Cutting force at f==0.3cm.
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(2)  BABARL R

1D YIS

HELIHI, Ak
(kgfem) OPFEA K Table 6 273 L1,

B SCRIWIMIC BT 2 1 Wb -0 0%EDE £ (ecm) XHAMEH2- H O 5 it H P

a) MU TR 30 B O KBRS, BN P=at-bf* m 50T n1 OIS A R L. © 0
W7 Fig. 8-(1) 1R L7z,

b)) TED RO UEESRT

s A EOFEBGICHE N T n=1 L7, P=at+bf Oyl 4anR L. <

DA Fig. 8-(2) R Lo,
¢) BEUTALE SOURTIYIITC I L OIRIC BN T n=1 O AER L,
d) FERWIE 1T RAH D O%

oL B DS,

=

0.3 em @ X XOUNMIEIT Pos HILE 7y & & B2 2 [8EN

L) MOmcE, 2709 s (3), #Avr AD, (19, 27 v (23), v F 2 (30) idihEos
T Pog 3ERNEANL, =92 (10), 29 (24), (26) 138O AR LIcy

1) BEOHICH, HEEOBBRICBOT/NS Y 0901 1 - 12,

D ORTWIMITRE, =7 20k IEOEAR L, 747 (13), 24V v/ 7 (14, 29 v (24~
26) WBENEER Lo

T DL (3)
80( Canahum ind icum
Sa 5 it 1) A I
o 60- lomm\udmal cut o
o | No, 1 = .
+ 2% o
\9 e Z*'OT Ave o
ol | o
£ ‘ .
£S5 o
A : : 8-(1)
—_—
0 01 02 03 04 05 06 07 08
. g 7 (23)
£ 60r Pometia pinnata .
2n 10 A a//?
g inal cut -
8ﬂ§; 2ol Longitudinal cu g/
g= —
£ 20 :
8
8-(2)
1 1 SR D ] 1 1 . L S
0 010z 03 04 05 06 07 08

Feed per knife (cm)
1Ak or) & f

Fig. 8 1 Ne00%0E (F) SORHGoME (P)
Relation between cutting force (P) and feed per knife (f).
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Table 7. X % o H &
Knife life
A . UIHITETIC F84: U Fo R a2
T R we | HOE LA KR UINIMRY Defects on cut surface
Log | ... Moisture | Planing AREN HE BIALD EKC lfﬂ
Species num- Sg:cliftic content | length Torn | Raised | Fuzzy e(rlléee
ber | gravity % (m) grain | grain [ grain |chipping
Z K v Y . .
A+ . 2 7’ 2z . 0.38 11.3 420 oW
Spondias dulcis 0. 36~0. 49/ 9,0~12, 4 ‘
T oov A b= T 0.33 9.7 3 ‘
; ; 2 875 -
Alstonia scholaris ‘0.27w0,33 9,0~11,2 |
i ¥
3 1 v A . . |
7 ﬂ. ). j. 3 0.64 8.8 1,315 -+ i i
Canarium indicum 0.59~0. 69 8,0~ 9,3‘
Ia—Z—~3F5Y7 . .
A P 7LJ)’.: 4 0.68 10.3 1, 500< n
Terminalia calamansanai 0, 61~0.72] 9,5~11, 2
Ly F7T 900/ %—~3 048 |
+U7 I5 0.48 ] 10.0 1,500< + %
Terminalia solomonensis 0.38~0,52 9.0~12.0 f
. p 0. 46 10.2 1 500<
0.38~0, 45| 9,0~12,0
. ; 0.45 , 172‘4 10 i ‘ m
0. 32~0. 5010, 5~14, 0 ‘
T | |
)} S 5 0.38 9.9 050 PR m
Octomeles sumalrana | 0, 30~0, 40, 8,5~12, 2 } 1
i i
4 ¥ v 4 . | .
7 7 B . 0 0. 50 ! 10.5 | 260 n w
FElaeocarpus sphaericus 0,40~~0.54 9.0~12, Oi
= 7 2z . . | o
. 7 { 0 0.80 10. 4 1, 500< :
Homalium foetidum 0.,61~0, 85 9,8~11, 6 ‘
oo 7 VoA |0 .
71 1 1| 0.45 11.0 0 n m
Calophyllum vexans 0. 38~-0, 53]10, Owl],f&l
~ Y . .
Y A 7 > 0.40 11.5 1, 500< "
Cryptocarya massoy 0.31~0, 42 9.7~12,8
A v . .
7 o 7 13 0. 80 8.7 1 500< n
Intsia bijuga 0.56~0,86| 7,7~ 9.7 ‘w 3
£AY oy s R 10, L
Dysoxylum 14 | 0.7 ; 0.0 1,325 + L
gaudichaudianum 0. 64~-0.75] 9. 0~11.7 |
T VF Ty A 1 0.29 i3.0 ; ‘
.. . 15 620 + W +
Antiaris toxicaria 0, 25~0. 37|11, 5~14, O‘I |
T bHwT R 6 o3 12.0 110 + mn "
Artocarpus incisus 0. 21~0. 35/10.5~14. 5
7 A v | . i
Eucalyptus deglupta ! ‘
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Ok | BIBIT I S84 U Fc R G2
i i e M A K K UHIMED Defects on cut surface
il i 7 Wy y - ——
Log | ) Moisture| Planing WEIEN BHED BPILD )UKC Eiiﬂu
Species num- bg;clﬁc content length Torn | Raised | Fuzzy egéee
ber : gravity (%) (m) grain | grain | grain |chipping
71 A v v 047 10.5 ‘
18 | 0 + H#
Eucalyptus deglupta 0. 38~-0.5410.0~11.5
I B — ] e : S -
, 19 0. 58 10.9 }. 800 m ) ‘H)’ n
0. 460, 67|10, 2~11, 7‘
7 :‘ R FT A 20 0. 81 9.9 | o i n
Syzygium sp. 0. 56~-0, 64‘ 9.0~10. 4
5 7 5 0.44 | 8.2 - ,
| 21 | 1,500< + +
Anthocephalus cadamba 0, 34~-0, 50‘ 7.8~ 9. 4‘ i
= &k v 7 o 1 |
' 7 2 0.38 14.7 1, 500< . N N
Evodia ellevyana 0.30~0., 4212, 5~16,3 )
| !
P Y Y |l oe3 8.8 |
. 28 1 1, 500< n
Pometia pinnata 0,53~0,72 8,0~ 9. 3‘
0.78 | 10
7 ;o o4 0 + ;s
| 10.71~0.82 9.0~11.2
0.74 8.7 5
25 0 ‘ |
" = lo.61~0.90| 8.2~10.3 i +H
2 v . .
. v v - 0.67 8.8 680 n N " n
Pometia sp. i 0.59~0.76/ 8.2~ 9.5
A e R T 10.7 7 |
Palaquium b2z . ) 1,500< |
erythrospermum 0.32~0.51 9. 2~12.7
A o . . ‘
77 Foa 1 7- o8 0.48 12.17 1 500< n n
Planchonella thyrsoidea 0.45~0,5711,7~13,8
Y N o {
7 \_ 4 3 29 —_ — — — — — —
Pterocymbium beccarii
R4 v a A . .
: . 7 ) 20 /0 61 11.3 | 1,500 n n
Celtis kajewskii 0.51~0. 6610, 1~12, ol

HD) D REERT% ICE L & & UWEIE,
Notes) Planing length at 70% of defective pieces.
2) o+ BEORE, H: PREOIEA, i BREOTEE,
+ : Defects occurred slightly, - : Occurred remarkably, 4 : Occurred very remarkably.
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Pometia pinnata /
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100r
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=X o

N
(=)
T

g4 w7 A (L)

Dysoxylum gaudichaudiandin

Tse0 T T oo 500

0
)AL R R Planing length (m)
9-(3)
100
. LyE 9oy 9-2517 (5)
& Terminalia solomonensis
g 80
a
@
w2 60F
kst
®w e
&
< 40
5
Q 2 )
B 0T — e e
-------- Y
1 J L
0 500 1000 1500
3 Ft R Planing length (m)
9-(4)

Fig. 9 UMM & R GHE OB

Relation between

ratio of defective pieces and planing length.
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2)  MLED ki
/\,,L\fw R’ ] ) V? Z f ”}\’V Uj Q\,C U W /M s /)\” ";" U)Ffﬂf‘(f ”/k\/)y IJQ‘LA(DW}Jﬁ!ﬂﬁ{f‘lff(}\“i L/ fﬁ o 0>;ﬁrlf

A Table 7 R L1z, 91205,

a) 2wy (24, 25), Uy —&—H s (20) TEAENEN, o7 s (A1), HALL (18) T
BHEN, ALY (19 TEEEOEPZYOWENTND, F2NENWEIeINICE <R L. 25

BUHULIZ SO V-7 ICA 250 L BN 50, 29 YRMABNOADRETH 5129, ikt
B A A

TINE I LOUBESE SN 2O L EHILE, CNED Y L — T OUNIMEL & 7%

OO 7 Fig. 9-(1), 9-(2) =8 L1,
b) Vo F7 590 2—3307 (7)), 79V FY (9), TrHrtArrz (16) O 3RO
Hl LI OB 7 v — 7

OGRS 70% 1254

£ L2 oW R 13 100~300 m FRIEETH . H
FUMMENR 1,000m PLICELTED,

FUTL(3), ZUZ(8), £4V 72 (14) @ 3

R ARSI IR LT (Fig. 9-(8),

C) AxT0—~2—3FYT (4), vy F7TUva—~3FU7 (5), =47 (12), 245 (13),
775 (2D, =RYT (22), £V (23), 3 VFaxT (28), ATz (30) ZUEIEE 1,500 m
THRERTOBICHE L p ~ 12§, Vo FT 3908 =307 (6), =7 (10), /€54 o
LT T E ICRITROMESE SNz 2B UHI LBV Vv — I AL b0 & b il 7
(Fig. 9-(4)).

2.4 UEPHEEN

PR - BN Ok

SO W R B A M FHES A O T O S RA S L, 2500 VAESRQON Tk
Wiz,

(1) RRER7ik

D {EEH

PLk & IlGlBy (= o9 vy 59 V) BESKH3mMm, J§45mm, X 340 mm o#H |-
HENTMEHOO W TH 2. 0 24, R 20°C, BIEW

&4 45% OMRMEIRSE N TR LR L. 2 oo 1 F
Bz B0 2 5KRIE 8.4~11.0% T& - 7.

2) BB XU ‘

I, T L REA L 2R A4 i 4 1T, LS OFRHT « 1% :,;,3,
DR AT O KO « Hig5 4 &% Table 8 1775+ o L Jto

A 1 IR0 0 2 420D P TIC T B B oAy L ATy 4 R
THZ 2 Bz HES Lo b O A BRI DT 280 D fF 3 L
7o

3 RERT QIR , L Ll

PR SR BRATE, B 20°C, PARRILAZAY 45% ORI .‘ 20 ,, 3R o
BNTH 2 MBI Licob, Fig. 10 RTERBT £ 221 e 10(;11;4[\?&?;;1/\)% Uﬁﬁh‘

B 2D ML, #N5AWEES XU EEE eIk Bond shear test specimen.
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Table 8. BHE A OE &5 L U HHLH
Formulation of glues and gluing conditions
- b ome w N | & VI
- . B oEH A ﬁ‘é/ %/;ﬂ;}v i 1) TR EEE il )I,/FP%: /{HHL g
- — . RS
B — f\dhesives | Resorcinol Urea resin ilgélﬁyuvinyl emul-
A Item T |Tesin ?‘Ai"hesweg ad?mlves sion adhesives
|
bri) JE Resin 100 100 100
B OIAEIS FF F F T R 109 195 .
Extender or filler -
Mixing ratio of glues K Water i ! 6 :
Ak #l =) | =6 _,
Hardner 15 ? v
L
BRI OE pH (20°C)® 7.6~7.4 4.5-4.3 5.8
Properties of K GRA X, 20°00)9 - .
mixed glues Viscosity (Pois) } 457150 40~185 250
|
B (gim?) 250 250 250
e o2t &k ue spread
(N B S e = oG
m B CC) 20 18 20
Temperature : ”
. .. e / 2
Conditions FE 712 . (kg/em?) 10 10 10
of adhesion i F?SSU&;& )
T M me 20 20 20
ime
H) D REREMNSH  KEVvY v F 47/ —133 %
Notes) Ohshika Shinkoh : Ohshika resin Dearnol No. 33.
2) ” : JedEEl, Hot-P-2%
: Filler, Hot-P-No. 2.
3) s AR, KEVY YT 4T/~ 3351
: Hardener, Use to Ohshika resin Dearnol No. 33 only.
4) ” PREELY V104 E
: Ohsika resin No. 104.
5) ” CEH, NER
: Extender, Wheat flour.
6) ” L EAGK], LT VB =Y A 20% KIATR
: Hardener, 20% Ammonium chloride sol.
) 7 PYVA—RYF

: Shinkoh Bond No. 52 WH.
8) # 7 xEkE pH Bt
Glass electrode pH meter.
ERIEE i
B. F. type Viscosimeter.

9

T2 2 ROHBRKD» S 875 0) IRD AT I

4 HEE R

WREESE B J ORI e ORI, HEEHIOAMDIERYD & A Wrnk S 38R (JIS K 6851-1972)
WL T, SR oS, 8T oMM L

a) CHEEEEE IR

EREREATHE U2 202 20RETHR Ui,

b) B R

AR ISR OFRIC LD, s O EONIE LD b3k Ui,

ED
A LEER 1 L v — VBB RN X BB IOV T o feo SRERFT R BRI i
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Table 9. e e e pal
Dry bond strength
R i ) Vv s — il | ‘
RO '/“?ALL } Eo% }'JlJ / VI = L’t uhéﬁhz’
kit poi ‘ Resorcinol resin dé;i;sin Polyvinyl acetate
ZE;peciﬁ(y adhesives ) . _emulsion adhesives
. Log | Eravity| B 2 i | oK Wk |8 a5 D[k ? EX W AES T
Species € |inoven| Bond Wood Bond ‘ Wood Bond Wood
number| dry | strength| failure | strength| failure | strength| failure
[(kglem®) | (%) | (kglem®| (%) |(kglemd | (%)
2R YT % , T L 54 BT 90
1 0,34 | ) 1060 | 00
Sjiondms dulcis ‘ 28~ 69 i 44~ 66 | 30~ 66 | 80~100
TowA b =T 2 | 0.0 0 100 i 100 o 100
Alstonia scholaris ’ 56~ 68 29~ 35 39~ 65
o . o . ! ) ! — -
b/ S B YA . . 140 | ‘ 112 90 19 30
3 0,58 ‘ 100
Canavium indicum 126149 78~139 80~~100 64~-112 0-~100
Axm—s—3F)7 99 80 75 60 46 0
Terminalia 4 0. 68 )
calamansanai 72130 | 30100 | 52~ 94| 0~100| 41~ 53| 0~ 10
Ly FT 5y -3 ) 78 80 12 54 60
FUT o 0. 47 U . o . , 160 o
Terminalia solomonensis 72108 | 20~100 | 53~ 89 | 46~ 80 | 10100
. 64 55 65 30
” 6 0.42 100 100 .
56~ 70 3 67 49~ 75 0~ 70
. 62 49 56 50
” 7 0,41 100 100
55 67 65~-104 51~ 61 0~-100
T 1 - a2
Y 5 0.36 BSF ’ 100 , 53 100 63’ 15
Octomeles sumatrana 50~ 72 32~ 78 56~ 70 | 50~-100
7 v v F v 117 a0 14 14 20
i . 9 0.49 100
Elaeocarpus sphaericus 54~147 | 40~~100 | 55~-101 | 69~ 71 0~-100
< 7 A
. 7 “ 10 0. 50 105 10 ) 786 30 55 0
Homalium foetidum 74~139 0~ 40 | 25~109 0~100 | 29~ 84
b/ =N A I VARV 80 67 a5 41 70
’ ! 0. 41 100 , N . :
Calophyllum vexans 66107 | 57~ 80 | 30~100 | 35~ 521 30~100
- S S S S I B S
|
< 4 A 7 66 i 10 66 50
L 12 | o.s8 e | 100
Cryptocarya massoy 50~ 73 57~ 80 58~ 69 20--100
7 A 7 ~ _ 112 90 84 20 58 10
. .. 13 0.59
Intsia bijuga 74~144 | 70~100 | 58~141 0~100 | 37~ 61 0~ 30
A g o 138 80 131 i 15 10
Dysoxylum 14 0.68 ) ) 100
gaudichaudianum 84~149 | 20~100 | 106~149 55100 | 0~100
— e ‘ ‘
T F T Y % - 50 | 30 56 50
o L 15 0.32 { 100 ~ 100 . .
Antiaris toxicaria 35~ 68 ‘\ 26~ 38 47~ 67 0~100
. e _ ] — S o -
TSR i 54 | LYR 57
o 16 0.33 o 100 ) ~ 00 | 100
Avrtocarpus incisus 35~ 88 39~ 58 | 52~ 66 |
7 A 1% 124 i = 93 81 35 50
17 0.52 ) 160 100 : .
Eucalyptus deglupta 73124 80~102 25~ 47 | 20~100
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Table 9. (o> %) (Continued)

#2925

L v ) — v R g 1 e BEf = iiliE = <
FAE S AW T BERY R AT I Y
iy fiil Resorcinol resin adhesives Polyvinyl acetate
Specific adhesives _ emulsion adhesives
o Log gravity| H: 35 7 RN B R B E O OKBE | B E I KB FE
Species inoven| Bond Wood Bond | Wood Bond = Wood
number dry | strength| failure | strength failure | strength | failure
. (kglem?®) | (%) | (kglem® | (%) | (kglem®) (%)
oA v v ‘ g | 91 | 32 30
18 0. 42 . 100 . 100
Eucalyptus deglupta 100~142 | 64~-123 17~ 48 | 10~100
82 2
” 19 0.65 100 ) 68 100 " 0
71~ 95 58~ 99 33~ 77 0~ 50
Yo = 2= s I 0 5o 119 55 68 50 L 15
Syzygium sp. R 87~157 | 40~100 | 56~ 90 0~100 , 28~ 53 | 10~ 20
5 7 5 84 75 Y 50
21 0. 43
Anthocephalus cadamba 72~124 100 47~ 92 100 56~ 73 | 40~ 70
S | ‘
z K YV 7 83 55 ‘ 80 90
. 22 0.36 100 | 100 -
Evodia elleryana 67~~128 48~ 64 | 68~ 93 | 50~100
Z v v 23 0. 57 96 85 108 50 49 10
Pometia pinnala ' 70~138 | 20~100 | 70~~134 | 20~ 80| 38~ 68 0~ 50
L o 0.78 | 146 100 8 46 50 0
! 137~150 80~-100 64~149 0~~100 37~ 71
, 99 | 88 108 w oW
p 25 0.71 ; 0
i 79~112 50~-100 96~114 0~~100 28~ &5
4 v v 98 90 i 60 52 0
) 26 0. 62 i
Pometia sp. 66~127 60~100 89149 20~100 45~ 58 O~ 20
ey e : I
Palaguium 27 0. 46 70 100 54, 100 89 i 90 .
erythrospermum 66~ 83 56~ 72 53~ 87 | 50~100
A A F ‘ |
77 F a x /. | 28 0,44 93 95 48‘ 100 | 68 25
Planchonella thyrsoidea j 68~-149 | 60~100 | 37~ 54 54~ 83 | 0~ 70
7 v o~ oo 58 37 TR
. 1 . 29 0.32 § B 100 ) . 100 . 100
Ptevocymbium beccarii 50~ 65 | 26~ 43 49~ 74
€ v FZ - 5 5o 114 60 88 | 10 53 10
Celtis kajewskii '“) 91~143 | 30~100 | 56~115  20~100 1 52~ 57 0~ 60
vy N7 T ) 56 112 90 92 100 " 10
— 0,0 i
Shorea negrosensis 72~149 1 50~-100 | 50~126 49~ 84 0~ 50
<~ A voox e 93 w9 W 76 0
Betula maximowicziana ’ 62~124 0~ 70 | 54~128 0~100 | 67~ 86 O~ 10
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Table 10. B W B # U
Wet bond strength
T B ﬁT* Ty~ | ,, P |
‘ - A 5 A I G D . - Jgjé%uresin‘ i 3 VAT
£l i ! Resorcinol resin a d};esives ‘ Polyvinyl acetate
Specific,  adhesives o > emulsion adhesives
: Log |gravity FIAEN T AR P AEN /4» ‘ A K B
Species & linoven| Bond | ood | Bond Woo ond I Wood
number| dry strength‘ failure | strength fallurc ‘ strength  failure
i ) | | (kglem?) 1 (%) | (kg/cm?) (%) (kg ‘cm?) - (%)
2 v VT % |
. r . }) 1 0. 34 . 48, 100 R 42, 50 ! 8 & 0
Spondias dulcis | 37 65 ‘ 37~ 53 | 50~-100 \ 20 15 |
- S ; — T ’
Toov A b = 7 ] 45 ‘ 28 | 8
: B T I e BT T T A B 1 R
Alstonia scholaris | 39~~~ 53 ‘ 24~ 32 413
- — A o R i | | - -
I R S R R Bt 100 55 10 2 0
Canarium indicum | | 85149 | 80~100 27~ 82| O~ 30| 16~ 6l 0~ 20
e SR S U e S — | S N O
fxo—p—3F07 | e w 32 20 12
Terminalia ! 0.68 ! o 0
calamansanai | | 49~ 841 60100 10~ 57 | 0~~100| 9~ 25
N o “ """"" |
Ly F7 297 4—3 | 70 1 9 1
F YT L5 0. 47 . 00‘ A 3 | 5 4“,, 0
Terminalia solomonensis | 48~ 92 1 80~100 , 32~ 45| 20~100 16~ 35
o 56 | 35 40 21
" 6 0.42 100 1 0
52~ 60 | 17~ 46 IOO 15 29 |
. , 0. 41 55 100 29 40 13 ‘ 0
| 39~ 75 90-~100 12~ 60 | O~ 50 Qe 17 4
, | | ) !
x y < e | 056 - 53 |00 2 65 25 | .
.36 | |
Octomeles sumatvana | 40-~ 63 80~100 } 15~ 28 20~-100 i 17~ 37 |
— i { S . - _,,‘,, U ——
77 v F v 82 | | |
. o 9 0.49 106 | 3 0 3 07
Elacocarpus s[maemcusl | 49112 | | 22~ 40 23~~~ 48 | 0~ 30
-J‘ — X i W”" T T H T ) ) 1 T
. 7 o | 10 0.80 89 ‘ 30 ! 27 0 | 24 0
Homalium foelidum | 134 0~ 50| 4~ 67 0~ 20 ‘ 7~ 42
v/ BR= VN 3 4 | ‘ 7 |
R e M| 52 RN .
Calophyllum vexans l 57~ 79 i 50~-100 | 23~ 35 L9 18
B - — ) R | T R T o
<7 Y/ J |
‘ A7 2 | oas | L ) 47 %_ ‘ ’ 17” 0
Cryptocarya massoy i 32~ 55 37 59 ~-10C 3 23
— M — ——— [N .,i
— ! ]
4 5 A “ |9 2 40 | 15 .
3 U, oY I
/n/sm lnjuga 76-121 0 80~~100 | 35~ 99 “ 0~ 80, 7-- 22
— P 7 L “ DR
Ay R : | ! L
Dysoxylum 14 0.68 109 { 60’ 87 | 60 g [}
gaudichaudianum | 92~~128 | 40~~100 | 34~ 99 | 30~100 | 13~ 56
TVFE T ) A 3 52 28 l N 0
5| 032 | 1 100 e 100 o 0
Antiaris loxicaria 29~ 77 | 17736 | O~ 24
R S N S S . N _
Tk H T 53 | 37 l g
16 | 0.33 | |
Avrtocarpus incisus ? 38~ 72 10 32~ 50 100 20 28 “ 0
o - A L S _ - -
| |
J A %% 1% | |
/{ ' N 00| 22 :, 5 9 10
Eucalyptus deglupta ) i L 13~ 40 ¢ O~ 40 2 21 O~ 60
—— | —
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Table 10. (o2%) (Continued)
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| vy s — vk

ey e

FEfE © = Vil g = =

FARSLWILE BEHD WY VAP
kit FE Resorcino] resin géiis?xerzlsn Polyvinyf acetate
Specific adhesives emulsion adhesives
) Log gravity | B B | KRB R A N | AR | BEF N KX
Species in oven| Bond Wood Bond Wood Bond Wood
number| dry | strength| failure | strength| failure | strength 6 failure
| (kgfem®) | (%) | (kg/em?®) | (%) | (kglem?®) | (%)
* v %4
7 18 T 86 100 41 76 8 0
Eucalyptus deglupta 82~ 95 30~ 59 | 20~100 3~ 15 0~ 10
, 19 0. 65 ] 64 100 29 | 20 80 35
55~ 74 17~ 48 | 0~ 80 62~~100 20~ 50
=8 = H b 0 |
Yok - Z V) 20 0. 59 88 100 40 60 15 | 0
Syzygium sp. 67~117 | 80~100 | 19~ 59 0~100 | 5~ 27 |
5 7 7 a1 0 43 76 80 41 ] 40 13 o
Anthocephalus cadamba ’ 62~ 97 | 80~ 90| 30~ 64| 0~100 7~ 20 |
= x v o
'ﬂ‘ v T 2 0.36 | 85 100 ] 39 30 26 0
Evodia elleryana [ 68~ 99 25~ 49 0~100 i 18~ 40
2 v v ) 58 95 15 65 21
. , 23 0. 57 0
Pomelia pinnata ‘, 40~ 91 80~100 43~~104 20~100 10~ 32
. 90 90 55 25 13
” 24 0.78 z 0
8l~111 | 80~100 38~ 75 0~100 8~ 23
) 72 100 85 40 12 |
” 25 0.71 3 | 1]
62~ 96 90~100 55~ 88 0~100 8~ 18 |
2 ) v . 59 100 59 60 24
3 26 0.62 0
Pometia sp. 46~ 74 90~100 | 32~ 80 0~100 13~ 40
A 60 100 25 20 41 20
Palaquium 27 0. 46 .
erythrospermum 55~ 69 | 90~100 | 13~ 32| 0~100| 20~ 78| O~ 40
. .
7z Foa x 7' P 0. 44 66 100 35 100 23 0
Planchonella thyrsoidea 41~111 90~100 | 26~ 43 | 80~100 | 17~ 33
T v N on 38 22 14
- R EE 100 100 0
Pterocymbium beccarii 28~ 44 18~ 32 0~ 33
& v 2z 13 14
o7 0 | 0.59 18 100 0 i} 0
Celtis kajewskii 68~ 92 7~ 24 7~ 25
vy F 3 v 9 100 29 5 42
S @ | oss | ¥ , . 0
Shorea negrosensis 52~132 | 80~~100 | 12~ 48 O~ 20| 33~ 62
=4 v v 0 0 34 26
7 . ./T (B) 0. 69 %0 9 g g
Betula maximowicziana 75~104 | 60~100 | 22~~~ 49 16~ 39
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D AR
GHEMRBRICE R LB O R ARES B LULghE % Table 11 1R,
A% 1.5cm EOHICEM L, K1 nH, BEEE 60°C TH LBMERE L s, akEE
#918% 1 Uiz
FRBT L, KDL D SHBF AAERED 60~80% D & C A0 IR LTz,
FRERFIE 20°C, 65% RH Ty, Wi IS&aBricHim Lz
2)  EREbaRER
a) kb o RER
B BIE B omX ES 2l emXES L. 2cm ~JHEOM, &S BIRESHTE 2 S 2EM Ui
BEHIRAERR Y = 2 FoviiiRER 2 BV, TORAEIEE, V=2 10088, 777 vBasov b (i
HEFD 18, A FozFar b BBy GEEHD 138TH2
BRI $120 M — % v b Y FR—t—THIER, BLOBICTHRDEZETIC, REAEY) =250
BHESEEIE ¥ 7 2 — 7 L — FIRIC X 5T 250 p JEICETR Lo
WEAbIE, 20°C, 65% RH 4 FTRIEE Lic, TLOMEZFROME AL E S 5B C BRI
DL o el &R E Lo
AL I, SRR L9 2 £ TOIRHN & Lo
b)) HNLER I LR
G =X = s (20) AL AL IESED SN D T, nenFH Y, T—Fu, T
Yy AR = VTRBEOBRMTEB 0, R (2.1) @EHCEMIRYE 0.3 #mA, ki @2.D
BB DO TH 7 ABCEAT L, BB HIE Ui,
3 dBEEN R
B IZIES cmX K& bemxBEX L 2em OJHRORBR, %S EHAERIE S K& 280 Ui,
RN ERE T 7 Tovd PR 2 ) v —ERbE RO, @R 1008, v v — 5038, HE(LED (p- b
NIV RNVE VIR B0% T v a—VIEKRD 6 IRERE L.
BEIL 4120 H— % v DYV FA——THER, BikDBIUTRYEZETIC, 2T vATVER,
3D THA R 150 g/m? CREEFY 41.3%) 1B L.
B U B TR 2 BEOBRENBERFTHREB O, £V 4 7T Eicgmicsid L
BB PEREE (X 5) THIE Lico RMHCHEMA QA KERE J U EE(LENE Ui,
a) wet-cold-dry # 4 7 v
23°C, 95% RHE T 24 WS IE———20°C T 5 K§HAIR——60°C ¢ 19 IIRRE 1 v 4 7 v & L,
3094 7 VETERBRABC I 57, dvy 4 7 VRICEEEINEEIE U,
b) soak under vacuum-dry %A 7 v
150 mmHg FC 4 MK PRE—060°C T24BMZEE 1347 vEL, 5H 47 VETHEBE B
T8 otce dry A 2 WIBICEEEINEAERE Ui
(2) kR
D BRI GRER
a) A# EoB LR



2) 5 MoFEE

Value is the average of five test specimens.

Paintability
| ! .
'EAER! aw i E | W BB N B Numbers of film cracks
L - p - ! ; Wet-cold-dry test | Soak under vacuum-dry
ig) & & Species Log 1 gff\fﬁgicin Curing time after 30cycl. | test after 5 cycl,
number | gyen dry (ht) | B H | £3H | M} B | &8
o o o ! Flat grain | Edge grain | Flat grain | Edge grain
zZ R v VT A Spondias dulcis " 1 “ 0.35 2.05 0 o} | 1.7 1.3
T v &R b= 7 Alstonia scholaris 2 0.27 2.19 0 | 0 i 7 0.3
B+ U v s Canarium indicum 3 0.51 2,28 0.3 } 0.3 0 8.0
A xo—42—3FY7 Terminalia calamansanai 4 0.63 2.07 5.0 ‘ 4.0 .3 11,0
vy N7 59 v 2—3F3 Y7 Terminalia solomonensis 5 0. 41 2.09 7.0 0.3 2.0 35.0
” ” 6 0.42 2.09 0,7 0 .0 3.0
” ” 7 0.39 2,23 8.0 2.3 3 20,0
T 1 < Octomeles sumatrana 8 0,28 2.28 0 0 2.7 2.7
7o v F v Elaeocarpus sphaericus 9 0. 43 | 2.31 0.7 0.3 1.3 1.7
=4 5 b4 Homalium foetidum 10 0.77 i 2.08 5.0 0 19,7 13.7
Hoa 7 o4 v A Calophyllum vexans 11 0. 40 ! 2.07 i 0 0 0 0
=4 Vi A b Cryptocarya massoy 12 0.33 | 2,08 | 0 0 0.7 0
7 A 7 Intsia bijuga ‘ 13 0.69 | 2.13 | 2.7 0 9.0 3.0
24y TR Dysoxylum gaundichaudianum | 14 0.62 i 2.09 ! 4,7 2.7 8.3 5.3
TV F TN R Antiaris toxicaria 15 0.28 2.15 ‘ 0 0 0 0.3
T b T R Artocarpus incisus 16 0.29 2.0 0 0 3.3 0.3
bl A v v FEucalyptus deglupta 17 0. 40 2.07 1.7 0 4,0 0.3
” ” 18 0, 40 2,98 0.7 2.7 7.3 10,0
” ” | 19 0.58 2.08 0 2.0 2.0 2.7
oy o— R o= A Syzygium sp. ! 20 0.53 3.93 0 0 0 1.7
> v 5 Anthocephalus cadamba | 21 0. 40 2.36 6.3 ! 0 i 16,7 4,0
* R ¥ 7 Evodia elleryana | 22 0.33 2,08 | 0 0 | 3.7 0.7
i w7 v Pometia pinnata 23 0.56 | 2.07 { 0.3 § 0 1 10,7
” ” 24 0. 2.07 0 0 18 10.7
” 7 25 0. 2.06 1.3 ! 0.3 11,7 20.3
” Pometia sp. 26 0.2 2.32 0 0 6.3 8.7
AR Ny BN Palaguim erythrospermum 27 | 0.4 2.06 0 ] 0 | 9.0 2.7
77V F g R T Planchonella thyrsoidea 28 ! 0. 2.09 0 | 0 7.3 1.0
A2 S =R Pterocymbium beccarii 29 0.2 2,08 0 0 1.0 0.3
iz v F A Celtis kajewskii 30 I 0, 4 i 2.07 | 8.7 1,7 14,7 4,3
#52% (zv ba—n) Glass (Control) 2.07 |
T D AHKERUBEAOREIAR Y © 27 VvEIERE O, Btk 20°C, 65% RH, WMEBIUT SERF 2OV
Notes) Curing time of unsaturated polyester resin varnish on the woods, curing condition; at 20°C and 65% RH, value is the average of two test |
specimens of flatgrain and edge grain. ®
|
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Table 12. RfgfiH ) = 2 T/Whﬂ‘ “ft’ﬂ@ HEERANE, TERBN 20X
{GIZD IR BT 4 —F — L% Hil
%@%% ¢ Table 11 12509,
Curing time of unsaturated polyester resin PEsEELER I (5 ) O I o,
varnish with extract from Water gum —_ -
(Syzygium sp.)* BAEBESW B, A L1 L (18), W4
Ey— %EA C@ 1t [ﬁiﬂ-ﬁ R =H s (20) TH oo BT, UK
uring time
Addition of extract () H A EEHERBRAD 1.9 (5O TH(LB A% 3 &

R

N 2,42 Ufe, COBEOHLEENS D & ey
one
n-~F Y (A ~ TSN H 2 o (ORI 12 Ry RiE T 1
n-Hexane e)ir’c;ract (S)oluble) ~24 ! OB PR
Lo Vil (i | TERBBNLOE BN 5,
Ether extract (Soluble) i 2.40 el i °
7 N Y G | b)) AN LR
Acetone extract ] 3.05
(slightly soluble) HigskBa Table 12 125R4,
A2 ) — i G ; '
Methanol extract i 2.82 Vo — 2= 5 Q0) MO S B n-~

(slightly soluble) ‘

— NI B IS R E AR BT,
D) BEEEA 1 20°C, 60% RH

Notes) At 20°C and 60% RH 2) BRI

# : The curing time of the varnish in coating .
on the wood was more prolonged as shown wet-cold-dry & & soak under vacuum-
in Table 11.

dry 52 MIBIT BERY 4 7 VEDOBREEN
HAaElE, = SHEBRTE S HoVEET Table 11 R4,

a) wet-cold-dry & 2 b

30 4 7 WIRICEBIREN PR LB 2 SN BOZ 0 bOn 5B T 5L, Ly FT 7T v a—3

T (7)), BVFR (B0, ATa—4—=3FYT (4), Ly FTI59v2—34Y7 (B), £4 v
72 (14,

WERBA OSICRAE Licb DNy 77 (20D, =32 (10), 7435 (13) ThHs

{LDRITEIL 30 4 4 7 Vv THENBEL TR, T20d, S hTh Lk L, -1

/w0

b) soak under vacuum-dry & &

594 7 VEREENWHOL EDS SIHETEEL Y FTI39 V2 —3F 07T (5, 7), =72 (10),
a2 (23, 24, 25), v F A (B0), A Tu—2—3F+UTFT (4), AFUua (3) ThhH, (a) g
KB T BTN E I - 12 BTFEDS, (b)) (R T O BWEAA R L,

W e 2 m 1T RENCS DRI EAR L ZBER T e 7 4 vas AD, =V 47 (12),
Uy =R —=Hn (20), Trua4 (29) BKETH -7,

51 B X m

D KEEB « WRELSEE - MM OV 21, MBI, 227, 87130, (1975)
2) FR OE KM Y . - VEBUERE, AMTE¥, 20, 5, 216~221, (1965)
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Properties of Some Papua New Guinea Woods Relating
with Manufacturing Processes 1

Lumber processing of some East New Britain woods

Working Group on Utilization of Tropical Woods™®
Summary

Several tests concerning lumber processing such as sawing, drying, planing, gluing and
finishing were carried out on twenty-four wood species collected at a lowland rain forest in
New Britain Island in 1975. The sampled trees and bucked logs from them were the same
as those used for the other tests in the second and the third reports. Discussion about the

data is not given in this paper as all the tests planned have not been yet completed.

1. Sample trees and logs

Twenty-four species (thirty trees) listed in Table 1 were sampled for this study in Open
Bay, New Britain, Papua New Guinea, March 1975, Three trees were sampled from Terminalia
solomonensis, Eucalyptus deglupta and Pometia pinnata for more detailed study. A nine meters
log was bucked from each sample tree free from marked defects, after the measurement of
tree height, buttress height and clear length. The extent of end splits was measured and both
ends of the sample logs were coated with preservative soon after the bucking. The sample
logs were shipped from Open Bay on March 20th and arrived at the laboratory, May, 1975,

The descriptions of the sample trees and logs are given in Table 1. The total volume of
logs is 75.07 m?.

The maximum width of the end split of each log was measured again at the laboratory.
As shown in Table 1, a wide end split started in Spondias log immediately after bucking and
markedly developed during the shipping to Japan. Although the end splits of Awnfiaris and
Planchonella logs were slight after bucking, they considerably developed during the shipping.

In the logs of the other species, the splits developed slightly or little before sawing.

2. Lumber processing®

2.1 Sawing

The tests for sawing properties of particular species by a band saw machine were carried
out. The power requirement, meandering (wander) and roughness of sawn surface by sawing
the green stocks at various feed speed levels were measured, and relative easiness of band
sawing for each species was rated.

Procedure

The flat grain planks of 74 mm thick and 2 meters long respectively were prepared for
the test material from the middle part (free from the pith) in the cross section of each
sample log.

Size of saw blade was 1,06 mm thick by 121 to 124 mm wide with stellite tipped teeth of

(1) Wood Technology Division and Forest Product Chemistry Division
(2} Parenthesized numbers correspond to log number
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25° in hook angle, 45° in sharpness angle and 32 mm in pitch. Particular care was paid for
keeping the kerf width and edge sharpness of saw tooth as constant as possible during the
test runs. The band saw machine was as large as 1,050 mm in wheel diameter, 112mm in
wheel width, and it was driven at 570 rpm (namely, 1,880 meters/min in running speed).

A pair of 74 mm green planks, piled and dogged on the carriage, was sawn repeatedly into
thin boards. Six levels of feed speed (i. e. 7, 14, 21, 26, 32 and 37 meters/min, or 0.24, 0.47,
0.73, 0.89, 1.09 and 1.26 mm bite per tooth) were applied on sawing of the test stocks.

The required net power, resultant meandering of sawing path and fuzziness of sawn sur-
face as shown in Photo. 3 were measured during or after each sawing run.

Results

The net power required by sawing in a given feed speed, the maximum feed speed appli-
cable with slight meandering of sawing path and the extent of fuzzy grain observed on sawn
surface are shown in Table 3.

The required power was generally higher for heavier species, especially for Homalium (10),
Dysoxylum (14) and Pometia (24, 25).

The maximum feed speed was generally lower for the species of higher power require-
ment, but Octomeles (8) showed relatively low maximum feed speed for its lower power re-
quirement,

Severe woolly or fuzzy grain on sawn surface was observed in some species with lower
density such as Octomeles (8), Cryptocarya (12), Antiaris (15), Artocarpus (16), and Evodia (22).

2.2 Kiln drying of lumber

The following two items of experiment were carried out as for the drying properties of
the lumber,

a) Quick drying tests for the purpose of presumption of the suitable drying schedule:-:-
---100°C-test,

b) Kiln drying experiments with the schedules presumed from the above quick test:-:---
Schedule drying experiment,

Procedure

1) Test material and specimen

One meter long bolt was cross-cut from each 24 species (30logs). Test materials were
sawed out at random from each bolt. Thus, the flat-grained and the edge-grained lumbers
were obtained from the heartwood portion. Then, these lumbers were cross-cut and dressed
into two types of specimens, which were a) the flat-grained specimens of 2.0cm thick by 10
cm wide by 20 cm long for 100°C-test, b) both the flat-grained and the edge-grained ones of
2.7 cm thick by 20cm wide by 60cm long for schedule drying experiment. Both end surfaces
of all specimens for the schedule experiment were coated with mixtures of varnish and alu-
minum powder.

2) Method of measurement

a) 100°C-test

Three test specimens per species, as a rule, were dried green to oven-dry in an ordinary
electric oven at the temperature of 100~105°C. Imnitial checkings (end, surface checkings and
splits) were observed during drying, and honeycombing (internal checkings) and deformation
(collapse) were measured after drying. Then, these three types of drying defects were eval-
uated by our grading standard. By means of the above procedure, the initial and final drying
conditions for 2.7 cm thick board were presumed.
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b) Schedule drying experiment

The suitable drying schedule was determined in the following process:

Dry-bulb and wet-bulb temperatures in the first stage of schedule drying (initial tempera-
tures), and dry-bulb temperature in the last stage of drying (final temperature) are estimated
by the results in 100°C-test.

Initial dry-bulb temperature is changed to the next step at 35% moisture content. Changes
of dry-bulb temperatures in the intermediate stage take place with a raising rate of tempera-
ture by 5°C per 5% moisture content loss. The raising rate in the latter stage is adjusted
properly so that the final dry-bulb temperature may start at 15% moisture content.

nitial wet-bulb depression is changed to the next step at the moisture content level of
one-third down of green moisture content, Intermediate wet-bulb depression changes take

place along with a straight line on semi-logarithmic graph. However, the wet-bulb depression

are changed practically in the form of steps as shown in Fig. 3.

Both final dry-bulb temperature and wet-bulb depression start at 15% moisture content,

The specimens were weighed at proper intervals of drying time in order to obtain the
drying process curves in an experimental I. F. type dry kiln. At the same time, drying check-
ings were observed, After drying, shrinkage and twist were measured. Honeycombing (inter-
nal checking) was also examined by cross cutting on the center of the specimens, Shrinkage
in thickness was measured with a dialgauge type instrument (accuracy: 1/20 mm) and shrink-
age in width was obtained with a pair of calipers (accuracy: 1/20 mm). Only one run of
drying experiment per species was carried out based on the drying process of a control sam-

ple of the edge-grained specimen,

Results

1) 100°C-test

Drying defects and estimated drying conditions are shown in Table 4. Major results of
drying defects are summarized as below.

a) Initial checking

Initial checking in Homalium (10) was severest followed by Terminalia (4), Intsia (13),
Svyzygium (20), Pometia (23--25) and Celtis (30). There is a slight fear of checking in the other
species,

b) Deformation on cross section (collapse)

Spondias (1), Ewucalyptus (17--19), Syzygiuwm (20) and Pometia (24) were proved to be inherent
to deform easily.

¢) Honeycombing (internal checking)

Honeycombing in Syzygium (20) was severest among all the specimens., Spondias (1),
Eucalyptus (17) and Pometia (24) belong to the secondary group. The other species offered no
serious problem.

2)  Schedule drying experiment

Drying schedules used in this experiment were obtained by minor correction of the esti-
mated schedules from 100°C-test. Namely, figures were rounded to 5°C interval for dry-bulb
temperature and 0. 5°C for wet-bulb depression. Some species were dried simultaneously with
the same drying schedule when their estimated schedules were similar to each other. There-
fore, some species were eventually dried with the slightly diflerent schedule from that esti-
mated from 100°C-test. Drying curves of several species and drying conditions, drying time,

shrinkage (green to oven-dry) and so on of each species are shown in Fig. 4, 5 and Table 5.
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Drying defects such as checkings and collapse occurred in the following species during
drying with the schedules shown in Table 5. Minor correction of the schedules for these spe-
cies will be needed.

a) Spondias (1)

Green moisture content varied in a wide range depending on the portions in a log. Initial
checking (surface checking) and collapse on the flat-grained specimens, and collapse on the
edge-grained ones occurred. Accordingly, a somewhat milder schedule than that in Table 5
is recommended for this species.

b)  Homalium (10)

Movement of water through the wood was unexpectedly good for its specific gravity. A
fear of drying checking still remained until lower moisture content stage (20~25%). There-
fore, the drastic change of wet-bulb depression should be avoided until 209 moisture content.

¢c)  Eucalyptus (17~19)

Although no checking occurred on any specimen sawn from log No. 17~-19, radial shrink-
age of the flat-grained specimens from the log No. 17 was remarkably high among the three
logs. Collapse developed on the edge-grained specimens at the portion near the pith, There-
fore, dry-bulb temperature in the initial stage of the drying can be lowered by 5°C.

d)  Syzygium (20)

Reduction of moisture content of this species was very slow.. It took about 50 days or
more to kiln dry from green to 10% moisture content. In addition, collapse was found. Con-
sequently, these negative factors would make the kiln drying extremely hard.

e) Pometia (23~26)

Every specimen from the log No. 23, 25 and 26 was dried somewhat well without any
checking or collapse. On the contrary, initial checking (surface checking) on the flat-grained
specimens and collapse on the edge-grained ones from the log. No. 24 occurred. Initial dry-
bulb temperature of 45°C and wet-bulb depression of 2°C are recommended.

The severer drying schedules than those in Table 5 for the other species except above a)~
e) ones are expectedly applied for the practical commercial drying. Alstonia (2), Terminalia
(5, 6), Cryptocarya (12), Evodia (22), Pterocymbium (29), and Planchonella (28) can be dried easily,

2.3 Cutting properties with rotating knife

The cutting force and the defects occured on cut surface were measured in rotating cut-
ting of dried lumber,

Procedure

1) Measurement of cutting force

The test specimens for longitudinal, transverse and cross cutting, and for measurement
of specific gravity were prepared as shown in Fig. 6. These specimens were stored in 20°C
temperature and 65% relative humidity for 4 weeks. The moisture content of test specimens
was 124-2% at the test. The cutting force was measured with the apparatus shown in Fig. 7.
The cutting was done at the conditions described below. Cutter-head speed 900 rpm, Cutting
angle 56°, Sharpness angle of knife 40°, Material of knife SKH 3, Depth of cut 2.4 mm, Feed
per one knife 3.3, 4.4, 5.5, 6.6 and 7.7 mm. The values of cutting force were obtained by
averaging of 40 maximum values of cutting force (maximum torque values). The relation
between cutting force (P) and feed per one knife (f) was expressed in experimental equa-
tion P=a+b.f7, and the constant values @, b and # were calculated. Furthermore, the cutting
force at 0.3 cm of feed per one knife was obtained, as the cutting force at practical cutting
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condition.

2) Tests for knife life

Thirty to fifty test specimens of 36 mm thick by 40 mm wide by 1,000~1,800 mm long
were prepared for each species, and the bastard sawn surfaces were cut with a single surface
planer. The evaluation of cut surfaces was done at cutting length of 200, 500, 800, 1,100 and
1,500 m, and the percentage of defective lest pieces (percentage of defective test pieces to
total test pieces) was obtained. The limit of knife life was shown in cutting length at 70%
of defective test pieces. The cutting conditions were as follows: Cutter-head speed 6, 180 rpm,
Cutting angle 56°, Sharpness angle of knife 40°, Diameter of cutter-head 130 mm, Material of
knife SKH 3, Depth of cut 1.0 mm, Feed per knife 3.0 mm.

Results

1) Cutting force

The values of @, b and n in experimental equation P=g-b.f" are shown in Table 6. The
cutting force increased linearly as increasing of feed in about a half of species tested, but the
value of # was above 1 in the other species. The cutting force at 0.3cm of feed (FPy5) in-
creased as increasing of apparent specific gravity. In this relation, Canarium (3), Eucalyptus
(17, 19), Pometia (23) and Celtis (30) showed the lower value of cutting force, and Homalium
(10), and Pometia (24, 26) showed the higher value of cutting force. )

2) Knife life

The results of cutting length at 70% of defective pieces, and kind of defects occurred on
cut surface are shown in Table 7. The surfaces were cut smoothly in Terminalia (6), Homa-
lium (10) and Palaquivm (27), but the cutting length in Terminalia (7), Calophyllum (11), Arto-
carpus (16), Eucalyptus (18), Syzygium (20) and Pometia (24, 25) was very short.

2.4 Gluing

Shear strength test by tension-loading was conducted to obtain the bonding strength for
two-ply panels from each species.

Procedure

Two two-ply panels from each species were made with sawn and surfaced boards, 3 mm X
45 mm X 340 mm, which were parallel-grained. The adhesives were resorcinol resin (RF), urea
resin (UF) and polyvinyl acetate emulsion (PVAc) which were set at room temperature, The
amount of glue spread was 250 g/m? for a glue line (Table 8). The panels were conditioned
at a relative humidity of 45% and at a temperature of 20°C for three weeks.

Sixteen test specimens, 20 mm wide and 80 mm long, were cut out from two test panels
from each species, a half for dry shear test and the other half for wet thear test. Two kerfs
at a 10 mm interval were made in the center of the specimen.

Boiling test was adopted to the specimens glued with resorcinol resin, Specimens were
boiled for 4 hours and dried for 20 hours at a temperature of 60+3°C. After that, they were
boiled again for 4 hours and then cooled in water. The bond shear strength was measured
while the specimens were wet,

The hot and cold water immersion test was adopted to the specimens glued with UF. The
specimens were immersed in water at a temperature of 60+3°C for 3 hours, and then cooled
in water. After that, the bond shear strength was measured while the specimen was wet
with a shear testing machine by the tension loading.

The water immersion test was adopted to the specimens glued with PVAc. The specimens
were immersed in water at a temperature of 30+1°C for 3 hours, and then cooled in water
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for 10 minutes. After that, the bond shear strength were measured by the method mentioned
above.

Results

The results are shown in Tables 9 and 10. The dry bond strength of the panels glued with
RE was in the range of 28 to 157 kg/cm?, and their wood failures were 100% in most specific
gravity in oven-dry under 0.53. The dry bond strength of the panels glued with UF was in
the range of 25 to 149 kg/cm?, and their wood failures were 100% in most species of the spe-
cific gravity under 0.53, In the panels glued with PVAc, the dry bond strength was in the
range of 17 to 112 kg/cm?, and their wood failures were low in the species of specific gravity
of 0.56 or higher.

The wet bond strength of the panels glued with RF was in the range of 19 to 149 kg/cm?,
and their wood failures were 100% in most species of specific gravity of 0.53 or less. The
wet bond strength of the panels glued with UF was in the range of 4 to 105 kg/cm?, and their -
wood failures were 100% in most species of specific gravity of 0.36 or lower. In the species
of higher specific gravity than 0. 36, the wood failure dispersed from 0 to 100%. In the species
of higher specific gravity than 0.5, the wood failures were very low. The wet bond strength
of the panels glued with PVAc was in the range of 0 to 78 kg/cm?, and their wood failures
were almost 0%.

The species with low bond strength are as follows; Canarium (3), Terminalia (4, 6), Homa-
lium (10), Dysoxylum (14), Eucalyptus (17~19), Syzygium (20) and Celtis (30).

2.5 Painting

The curing time of an unsaturated polyester resin varnish on the wood, the influence of
extracts from the wood and the cracking of paint film on wood under two accelerated condi-
tions were observed,

Procedure

The test specimens of both flat grain and edge grain were prepered for the following
tests.

1) Curing time of varnish

a) Test on partcular species

The varnish used for curing test was an unsaturated polyester resin which was prepared
by adding one part of cobalt naphthenate and one part of methyl ethyl ketone peroxide as a
hardner to 100 parts of the varnish.

The test specimen of 13cmXx21emXx 1, 2cm was conditioned at 20°C and 65% RH, and then
coated with the unsaturated polyester resin varnish by flm applicator blade without filling
and under coating. The thickness of the varnish wet film was 250 x. The curing time was
measured in the conditioned room at 20°C and 65% RH.

An indentation hardness tester was used to determine the curing time of the varnish.

b) Test on the influence of the extracts

The unsaturated polyester resin varnish was added to 0.3 part of extracts from Syzygium
(20) which delayed the curing of the varnish on the wood.

The varnish containing the extracts was coated on glass, and the curing time was meas-
ured by the above mentioned method.

2) Cracking of film on wood

The varnish used for cracking test was aminoalkyd resin varnish which was prepared by
adding 50 parts of thinner and five parts of ethanol solution (50 g p-toluenesulfonic acid in 50
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ml of ethanol) as a hardner to 100 parts of the varnish. The ten test specimens of 5cmx5cm
x1.2cm from each species, a half of which are plain sawn and the other half are quarter
sawn, were conditioned at 20°C and 65% RH, and sand-papered with No, 120 grit garnet-paper,
one of the two wide surface of each specimen (5 cmx5cm) were coated three times with the
varnish by spray gun,

The amount of the varnish applied was 150 g/m? (41, 3% nonvolatile contents).

a) Wet-cold-dry cycle test

The cycle test composed of humidifying (at 23°C and 95% RH for 24 hr), freezing (at —20°C
for five hr) and drying (at 60°C for 19 hr) was adopted on the coated specimen by repeating
thirty times,

b) Soak under vacuum-dry cycle test

The test cycle was a combination of soaking (in distilled water under a vacuum of 150
mmHg for four min) and drying (at 60°C and 24 hr). Five cycles of test were conducted.

Numbers of film cracks occurred in the test specimens by the accelerated tests were meas-
ured with a magnifier (X5) at each cycle.

Results

Results are shown in Tables 11 and 12,

1) Curing time of varnish

The curing times for Syzygium (20) and Eucalyptus (18) were by 1.86 hr and 0.9 hr longer
than that for glass, respectively, A strong inhibition was shown by the n-hexane extracts
from Syzygium (20). The other solvent extracts from this species had little inhibiting effect.

2) Cracking of film on wood

a) Wet-cold-dry test

Much more film cracks developed in Terminalia (4, 5, 7), Dysoxylum (14) and Celtis (30).
The film cracks in Homalium (10), Intsia (13) and Anthocephalus (21) were observed only on the
flat grain surface.

b) Soak under vacuum-dry test

The numbers of cracks developed in Canarium (3), Terminalia (4, 5, 7), Homalium (10),
Pometia (23~25) and Celtis (30) were larger than those of the other species. Calophyllum (11),
Cryptocarya (12), Syzygium (20) and Pterocymbium (29) were with fairly small numbers of film

cracks.






