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WL CRERAREZER L, 51T, LiEOT e » 75~ FMAREEOMF 2ETEED, Thics
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(1) HRMOFEEIEEEE O

FUBRAOHHRETOERERTT DY, SELMLBEL P, ~v—EBicETS D.
aromatica ¥ X O° D. oblongifolia #ic2\T® Descu® X 55D DEDSE LD DR L,
— i 7 — VAR R DR ORI EEE L ShTw B,

UHREICNERE STV MBI, FLOBERCEV T D. reppa BEFINE L, E2K
| HHRBOTEEE IRV CAEBEMIC R Y OERPRDONI, ko T, Zhb OREICEEMES
FETHRLITWIMAE LTERATES LE2 N30T, HHRAMICRI 2 ZERL IS IIRIA
—1, MA—2, MA— 3 OH#FEMZRAYV, FEOH»DLBEIRIC 25 BHEBANRREOERECE L CHEE
FEL I,

ZOFEROF InAIE Table 1, 2k X0 Fig. 1~15 KRTEH D TH 5. T, BEFLFHIIC
Et

1) HOMBEROHEE

HAAMA—1—d, MA—2—d X MA—3—d e oW TR 28 81x Table 1 gR LT <
Td5,

Tablel. A o R EZE =

Constructive proportion of wood elements (%).

] BRI EE | z o
goR R OB | W F | ra‘]@ﬁfg**) LWL | MM AL | B
. f . 1 Vertical
Materials for the F1bre tracheid | Axial .
| intercellular
measurement Vessel i(X:iﬁgﬁitfllliluded)\ parenchyma | Ray canal
MA—1—d 829 | 41.6 ! 8.1 | 16.8 0.6
mA—2—d | 305 | 1.8 | 98 | 16 0.3
MA—3—d } 243 | 47.1 1 11.3 | 17.2 0.1




=]

— 48 — WEA RGNS B 197 %
Table 2-1. fi# # % @&
Anatomical
il 5 J) R N8 E
. Vessel Vasicentric tracheid
Pt ot - - » . "
TR 5T DT R DR - ]
Radial diameter (p) Tangential diameter (i) ,‘?\ % iﬁ( £ ST %=
Materials = o
observed | & | K |F 8y ! B /| & K| ¥ 33 |pore num-| Length |Diameter
Min. | Max. | Av l Min Max. | Ay, |Per/mm? () ()
IMA—1—a 50 170 107 70| 180 123| 19~58 |450~ 950, 20~35
—1—d 140 370 270 140] . 300 223 4~ 8 |470~1,100| 26~44
—l—e 90 350) 262 100 280 210 5~ 9 1520~1,350, 20~56
MA—2—a 40 150 103 30 130] 91| 14~53 (370~ 650 20~39
—2—d 120 330 246 110 270 207 5~11 |[440~1,200f 22~45
—2—g 60| 330 252 60 250 192 5~11 [470~1,000 20~43
MA—3—a 30 180 106 30| 160 85 19~73 |340~1,190 17~34
—3—d 100] 330 241 80 300 213 4~ 9 1550~1,250| 23~42
—3—g 70 380, 274 70, 280 194 6~11 |670~1,230 19~50
MA—4 90| 360 266 100]. 320 224 6~ 9 [760~1,220| 23~54
IMA—5 120 310 238 110] 270 197 4~ 9 |660~1,280 22~52
IMA—6 80 390 299 70 310 224 5~ 8 |640~1,100| 24~50
MA—1, MMA—2,-- s B AR D ECS - The sign of each sample wood.

a: L iM% 773 The part near pith.
d: X DIsXx 15~16.5cm 7 - 7oBfira "3 The part 156~16.5cm from the pith.

e: ” 20~21.5cm ” ” 20~21.5cm ”
g: ” 30~31.5cm ” ” 30~31.5cm ”
Table 2-2. fi# F 2% 1
Anatomical
3% #t R ML ik

e 7 ¥k . — : 7

Be 7L 3 4 T T T % 31 % B AL

Uniseriate ray Multiseriate ray

Materials 3 O M olE o &M _ P X
e W Kind of cells e s 15

observed Cells |[ESL & F ﬁrﬂﬂ’ﬂ E_Lﬁ‘ﬂiﬂ‘?@%a SELRFRAE D &, ; Cells ;
height |U.C. & P.C.*H U.C. only | P.C. only |-¢1S Wide| peiopy |Height (u)
MA—I1—a 1~21 + i + — 2~3 8~ 63 |280~1, 860
1—d 1~23 + ! + — 2~5(6)] 9~ 91 [290~2, 440
1—e 1~21 + i + — 2~5 8~ 76 |200~2, 080,

|

MA—2—a 1~15 + l =+ - 2~3 7~ 58 [220~1, 450,
2—d 1~18 + 4 - 2~5 7~ 38 |210~ 810
2—g 1~19 + + — 2~6 6~ 63 [170~1, 650
IMA—3—a 1~21 + -+ —_ 2~4 9~ 50 |210~1,110
3—d 1~28 + + —_ 2~5 12~109 |350~2, 740
3—g 1~22 + + - 2~6 11~ 84 |300~2, 150
MmMA—4 1~20 -+ + — 2~7 8~ 66 [300~1, 700
mMA—5 1~24 + -+ — 2~7 7~ 58 [170~1, 450
MmA—6 1~25 + + — 2~6 7~ 96 [220~2, 630

* U.C. : Upright cell; P.C. : Procumbent cell.

ThbHid, RELEL D,

ZEXON5MEDD DT,

WS FmiICE &% 15~16.5cm [afe o 7¥hn, T 7bb, TTICRMME &
i@ SR LR ERTCId 525

RORL T 2HEE, SiFE—#E
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B — B K
characters.
M E AN
Length of fibre tracheid (u) Axial parenchyma
‘ LA KRR
B | s gp PEEFEIK|[Unilate-| e gp [0 ay £ gmne
& /| & K| F ¥ |Vasicen- LS Con- rally] ™ ® Diffuse- | " & | Fadniih
tric/Aliform| fluent/Paratra-| Banded |in-agg- |Diffuse
Min. | Max. Av. |paren- |paren- [paren- chealjparen- | regatesjparen- |Crystalli-
chyma!l chyma! chymalparen- chymajparen- chyma/ferous cell
chyma| chyma
780 2,010 1,421 + (+) + + + + + -
1,110, 2,580 1, 869 + (+) — + -+ + + -+
1,020 2, 800 1,807 + (+) — + + + + +
seo| 1,640 1,160 -+ +) | + + + + + —
960 2,340, 1,650 + +) - + + + + —
1,020 2, 100 1,632 + (+) - + + -+ =+ =+
|
os0| 1,880 1,378 -+ ) o+ o+ + 4 + -
1, 140 2,370 1, 803 + (+) | — .+ -+ + + -+
1, 200] 2,540 1, 780 + — b | + -+ -+ + -+
1,080 2,440 1,800 + - (+) ’ + + + + +
900, 2,420 1,640 + - +y o+ + + + +
1, 040I 2,520, 1,730 + — - i + + + + +
+ :fF % Present
—  N{ffF Absent
(+) : AEAID L DOHTFELE  Present, but not typical.
"2 — B K
characters (continued).
CE M M a#
Vertical intercellular canal
PR T mos F om0 ' OFE EH F Mmoo B &
D (E3
. i Radial diameter Tangential diameter
Diameter of
silica crystals | #x . B % K | P §] ;%. 7N e * b j2]
() Min. (p) Max. () Av. (p) Min. (u) | Max. (u) | Av. ()
13~20 35 83 55 44 92 66
13~21 43 115 76 50 163 96
12~20 58 120 87 45 155 94
6~10 35 92 55 30 104 52
9~15 40 95 66 45 163 81
10~19 44 99 71 32 154 78
6~12 40 153 | 80 38 138 70
10~20 45 105 I 70 40 : 130 76
10~21 35 129 ! 75 42 124 79
9~15 37 104 69 32 140 78
12~21 40 100 65 55 130 79
9~21 30 97 72 25 74 54

e B ENGHT, FRGEREE XD LTI, LaLl, FEAMBCISL0ERSRD
b, MA—2—d BRAEE-EZRV TRIZIEhO 2 FoRMKEEZRL T35, k2, MA—1-d &
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MA—3—d [T, LKCEEERDOLDZEGICHEBNAELERRLON S, TOERL, HiE
ARE L U T MR OB S & B MR D 5D 5 ZRIT X » THESh TV 5,

G & %

Table 2 5 X0 Fig. 1~6 255615 &80T, FILOBEECEVTL, LHHAL HLHHED
LOMPEINE L, FOBMEZE <ic MA—2—a $X0 MA—3—a Ti 30p OEEZTFL TV 5,
COBIEREILDOD o L D/PSVERME B S 5EHED Y & (Buxus spp.) HOEILZICLTERT 3
LDTH B, Eio, TOFHEICEV T, BHSAETUROHMEDO S ODIE 2/5, HEHREMETRSE
XXZXD12DfRTLTY5, L L, d#E g MTRITLATHEIRBDONARW. FHLOBRKC
2DVTR, WThOBRACEW THEABLEODRE L, &0 2 b & ER5 R OBEE DR
EE»S BEDLN, Fig. 1~6 #ZhE—HD £ SRTH 5,

BHLOSAICOWTIE, BOEBHEIIATH S, d & g OMTIZER L RROBER THRENE
RiIRAdohigv,

(i) {FeE%

FREGGEE W, #HE, bbb, #MHEREEORSIZME L REEAR MR LA 02z
WTORERRET LD OT, WEKDILL, FHRERTH S, LirL, LLTRITTHE, ©
EDBLEHED S DRZOES LA BT HAMALASNE S KBEIN D, £/, BHEIL, 4 300
AFOBEL AL DT, TOFEEIL Table 2 KRENTWB LRV THS, HEEILHEELT, — R
DOIREBM OBMEE L KELV D E VLD, FEARIORMEEZILEL T4 51, LIRYFLIMDE (@)
PRIV ER—BIITH 52, d #e g HMHTIE, TTRERIADLNER,

(iv)  BhH AR

Dryobalanops [EOUNFAIZAMMITS E 0 FE TRV, SHEMESEFOMEIC OV TR, A8
Rich2BEOERND VB I L RELTWBHDE LT D. lanceolata % D. beccarii, FEEERL
D ELT D. aromatica 22HF SN 5, THIIHBOMBIZEL 5D, ALV LidEERRNERIC
FESLLOPREL»THEV., BEHERIC OV TOHMERREZIIRIE, IFThoE¥DL KD THS,

Table 2 WRINTWB L5, WTFhofiEticksvTd, BxORMEMISR-> TS, a#fg
B THARRMBECIARESXET, 2, REOBREET 51 D1E, a XL OthOEAD
O, FHBOFEEIIMILTh, EIGESEREFEBOLEREL L, b, SRk
FHEOHBRL PR VEETH 5, EEEREMABRIIA—4 X VCMA—5 ChbTIHRERD D DHR,
bt d B g HIKIIZEAERDLREVH DT, HMEMCREYRENERLEDOND, EE
M AR WA T 2 REMBL, WThOGARRC A FEEL 2% HBICEVHBEEED D O Lidw
zhv, ESMIaoBE, D. lanceolata 35 X8 D. rappa DML DR L R EEERIC X - THED
BNKHETH B0, PEtM OERFIC OV TRV FhIC D X OTHERSHR S hic, LL, HRORE
BlicHiuE, HOBAIRAHE TR L, HMLEAMAED a HTikel@obhy, /i MA—2d THHER
Shisr oz, EHIT, HAMEOERCENEDEILELT, BADOREMEZLIR->TVDHXSKH
EINhb,

(V) TS
| AR O~ T OV TR E S RERIRIC TER MR ER L AR B oBSESE 32 b 0
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T, fok xiE Kerss OFEEIC Lt xiE, EEE HEIBHEBENELT, SFDhEKIRTD
D, LELLTREIRMEETSIDLEV X5,

LaLih, ZhEFEMIChR - TRIETTIIE, UTIRET 5 &5 st ERMc» b oZRik
BEDLND,

Y, BIBSHEBT DWTH BT, FREBELOWMIEH, DL D D DRHENS W, UL, fLE
WCESKEEENHMIRO L5755 5 O0EIEHHEML, B0 LAY > TEOHEDE » 4 5 h
%, Thbb, g B MA—4, MA—5 XU MA—6 LEOERTIE, ZOTHMIET SEH
SR RBECIRHER L X 5 b OEmT 5, SEECETRAERWDOLEIESh D,

DEI, SISOV TR B, Table 2 iR LCEIEELS HFIEINS X 51T, FEIEEILHE
DEfHEERANE LT, BRACBAT T3> THiET 2 HESRDLN S,

FTigbb, a MTIREAMINE 3(4) TH52%, d HTIx 5(6) MIEL LD g ATk 6 MIaECE
L, THiC g #& v BEAicavE (MA—4, MA—5, MA—6) Tix 6~7 HIlOE - REEERL
T, ZORBRIRELFERCD X<EDLND, MIgEC>oOWTE, MlgEEEBEETRL, AEE
PHIE—HANDRDLNDR, —RIIIIRR D, FEOBMESR/NTHEERICBTT 51t > THX
THEAETRLTVWBEHLND, L, BAHEBOEICEVTD, BILEWTD, LToHEMmDELE
DD VITBIRR K AT 5BRESH LUAZT2ON S, ZOHERRICE VT ZOMME, BXD
BEORIZIVESHALTWE X5 TH-T, MA—1 FLUMA— 3 DEFIBHEKOE S ORAE
BGRsLERINSBEETSHY, i, Fig. 10 & Fig. 12 LOFE»L IHESIhBIETHS,

BAHRBOMIEN T Shic&Eh 5> Y » DRI OV TR BIE, SHOBMICHWTR/NOEEESR
RL, TOHRADIALTEETH D, 7L, HA—1RZFNTIE, FLALRINRERIZ SN,
272,

(vi) =mEHMIEME

FEMAEEC OV T, AHERERD O ER L REERZFAV, TOKRAECIT S HRLS
CIERFMOBEREZAIE L, bT 7 1 ORISR B oIk, 1505513 2(3) Flx7kL
TEANShEAIC2E, =Y T 22D TORIERNTHD, BRCX » THAMBIZ L 5B D LFED
SRBIIIEREDOL DL B LI, Table 2 hizH 53 LD, A FRIOEREX D ERSROE
FBOFBRECOLR—FHITH S, MA—1—a 3L MA—3—a & MA—6 OEFHC RV TIXFHIE
EEVWTHHHBRERLTWTRRETH S, LiL, — BRI OORILD, LELERELTVDHOD
T, ARCHET HBRERICE > TEASNELDOD L 5 TEESh 5,

(vil) # o

BEC ORBTE ORI ERIGEVWBRTEET 5.

Fig. 1 XU Fig. 2 2—RL, 7, fLoFHEBPCHFET I RS LEEMEMECEESES
N5, MFTTLE BECEMELI T LAEWL0 28, HEMEE LMES 5D TS, T
DERBVHILBWHEICHETD 2, WERELATRVA, F—HETIHncL ), ZoBHErel
MR T2 Lah57cn, EbiCHEOMBZIC RN D LEELSRAV,

(2) #RH0BE _

PERAILA 6 BT~ X 5 T ABSEDIL Tx Y, S$LDERITD - T ThEERICK T 520
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K15 L3RRV DT, 6 KOHARD S bREL—BMNLBESHBMA— 1 KD ELOEE LB
T %, EBOEFIIBLFIO N A D& No. 1~60) OBliTiED >7cd D TH %,

() HWiREIMEHE

BfL#, 8« DHOXBNIAD & 5, L, MEDOERILPARND x 5, WHIIBEEZHFILES
B, DMITRVEBE. ERHBIITREAD £ 5, LrL, X8EHILA2KAETRFREEBLFR.OARC
EDIREDHMEYED > T, £RIMELTRDOND, HBELHOEMEIERBFLOFERZ & 2, 727
L, EEMTREREEV. RERDOTPRAZET 5. IELWHER T BGHER 8 (A O IRITH.
bhb, NEECCH, HEWETR,

(D) FHEEEEEE (43D

a) AMOHEKRER ORNE

BE, POEE, WA RS X OCEEMEME> 55, MOBEKEIEIX X &0 Table L
KEH LI EBDTH D,

b) & %

FILIIMSZT 5%, ERFHIC 2T OMBRD B\ VITH AT ERL, SEHFCHAT 5, 1
mm? KT E5MHHIT4 ~81E, LELEFr—RE b0, FLOAME IR E R ET ..
ML EFLISAEAE, KA, I, IRIRE SCMBT, BEERBEA ST 140~370 4, HEHHNT
140~300 p, WEERIZFEZ 250~T750 p, Wil EIX—CBKRELRTROREHE D5, BEAdl.
FAII DT IR T 2023 ETH D, WERLEILOHBILE h T & 55, REIRCHEI
L, "AF 5 — VEILT, ZOWIFIFENE, KEHMOERE 8~10p, ETHMOERE 6~T7p,

o) {EE

JEFRLEE & AR BOEE > 5 72 5, ARFEEIEILOMBThTICHET 5. ARHEICHT5H-
KIFFETER, EEIRET 26~44p, JE 2~2.5p, B 470~1,100 p, HEHERIFGEERH 0%
AR T 5, ROE KT 5EMIEOWIRIT AL E SCLTHANL L AT, EE 15~30p, EE
5~Tp TRLFZERE, HBWSHOEFEILLD>, MENI SR LELEHIBELSME 2 &L,
EX 1,110~1, 870~2, 580 p,

d) 5 TR

mEtk, B, EEAK, WOIRE XOBEREES S 05, tBIk FEFEME DFRERO D DHEL,
MHEELD 1 ~3MRIELZLTIONEVR, LECTRCTKELLHLZLODDOND D, EAMREHM
B —H 50BN Z R\ BEEHBO T L D3 S\, EEGSRIAENL, £ 1B TR
MBS T 55, HBEEE DAV, BRFHBIT 2 ~ 5 MlaE % LTR.LDHRTESIT 58 L &8 &
Wiy %, MM BEMRME L &, BEFMBRITRRANCHA T 55, TOHBRBRLE &M L &
Vo RFAIVIEE 20~35p, JEE 1~1.5pu, £X 30~210p, UiEUITHKE SO OR MM
fanrtiRT s, oMimk LECFKORREEEARLEX &2, ELTHUERET 2,

e) JistHiRk

BB X 2~5(6) MRNEDEFI X D ixs. BT 1~23 Mlaw, RS & ESLiRia- b
5. SNSRI 9~91 flaE, EBEXT 290~2,440p, LT OMMEICH D BINERL, <13 1~
Bhilam, LECAhUERS RS2 2LDHED, FIMIVERT S DORIRV, 2L 2(3) HilIE



BMEMOKEE 4 ORHERD — 53 —

DEFIFHIROFITIZ L EL ELFIML VEEL D OBHET 5. SOOI BBk E A
K 0755, BIRENIESL, . FRRELEOMINNS K5, SMEONT 5 ik Bilgx >mE L
BERY ) nORREED. ¥V Y ORR I LS AELRET, KHCAHAMAOME LS, HE 13
~21 p,

f) EEMIEHE

Rl PR BT 5 RS I, 2 & FTIR 1IN ELS T 5 o [EhE OE RIS H T 43~115 4,
PERBITT 50~163 4, =¥ £ Y v AT REE,

5. HEARORIERE

— i [F B R OB 3\ TIEAM OMBHESIZBLL L Tk Y, ChOMEMORMMINIIV 7 -
THEELDHERE . TOH T —ANEOAM L EFRXOFNTIZLV X 5T, RORKAHELORESRS
ErbATIMERDI¥AEHTHI LA EPrRETH S, EHTRCDFLHEEAT OV TR LA
FHER, 3K WWA—3 % Dryobalanops beccarii, % D3 ~T D. lanceolata *HEE L 7=,

a) deRAFACET S OBEOMEIE, BEOSEHHORIRLICLEY, D. aromatica, D. be-
<ccarii, D. keithii, D. lanceolata ¥ XX D. rappa ® 5 HIZfEShTw5,

b) EES5FEDSH D. aromatica VIILFE N FAITENTIE T A F 112 Sipitang #iFIZIR Shve
HELTEY, ZOWRBMAOBHESEEROY v £ 1 VillTh B0, WEHNTAT, FE»5EER
HHENRB T EWREZLNT L, Ei, ZOBRIOIBINIEE Y » T~/ BEET EHTHIEE
T3,

c) MECOEIHED I X i, D. keithii OA$iZvbd B # vk — L (Camphor) EEOFL 2L ik
WEINTV SR, WTIhotHitd, BHIIEL T 0FROFESHERINTWSDT, OB
RIS IR,

d) ZOREOKM DS IHHHBIOMEATIC S Y » OFESREESE T 55 D. rappa DHIIF DFLE
BEDLDTEDT, FHROBRDILEIRNPSL, —RLTRERFITED, ZOWERITIMOLED
3550, FELELMEC I > THERL TV 2/HETH 5, EfMicHohs v ) » offEv-TFhi
—RIEAEZDHDTH 57D, D. rappa Th\WZ LIXZ DETHSHTH 5,

e) LBlE a)~d) KEMLAEE,LAT, BEEONRE L HBIEE D. beccarii & D. lanceolata O
2EICLIELNTERD, TOMEI OV TIIKRDEL X - TEEIL %,

Lil, ZOBEEITROTLENFILLZHDT, SEIOHE, &AM OBHFHIEE DK
& o T Dryobalanops [EOEBERMIC KT HHF MMM ES RSN TR NSO TRV,

f) MA—3DHFHMILM B & CFEKDE > TED, »0, 8« LHMOERDIERE LT3,
IHhODNEIMEEIE, UL D ZOHAMORICERD LN D LOT, hOMEMOTNTLERLTVS
MTHd, ZOREZLYHBHASREOMELRBELTHDLE, ZORKBIE D. beccarii DIMBITH D
NOMBECI<SEULTVS, Ko TRBEHEL:,

6. ¥

il

HLEOBIEHAER ROV TR ARETTIIE, SHDRKRO LS5 LBEEIND,
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(1) BEEERERICOVT

2) AIROEED BYI S MIC SRR FACET B H 7~ VEOHTERGE, M5 31 54 HT
DEFE & OB, AMO S OBBEDOEFERRY v A~ ~— 7 OFE LB L OFfRLE ORI
5T, —J5, &4atkhix D. lanceolata & D. beccarii ® 2 BOFMIC LIELN S & LIXT Tl
EBEVTHD, LHLESED, b LEAURMOEMSRHTH o720, BEECRIZIOL LD, #
BIOMEBEOMBIL IS ITHAL, TORMELEMNTIH0LEELLNE, DT LW, » T —rtf
WA BTEHLOM EOFEBEN I KBLULTVW33DTH-T, ZOH, FALOMBEERELRT 5
EGPHBOZ X5 DD THEHE S IR s/ 5,

b) EHiI a) TEHBELL2BOP,L, 35K, HHBIIAEREOME L OREICX > T, MA—
3% D. beccarii, FDHhDPRERI% D. lanceolata X HEE L, F OWEELF % AW DIREI%HIME G FRHAIT
Lo THL S EHAT,

ZORRIT, WThOBERIZ OV THITE AEPERER X ZMESHN TS OMAIA L L5 HE
b o0 LRlh o7z,  Dryobalanops BAM OFEENCBE L TRV ELARR T4 ThH - T, HEMSEEDN
WCIERET, DLW IBENLHATE DI LEEMOAFIC oL D, MAEDEREIIH D LEWLFHE
T5LDTH 5.

(2) At oMBHEERMEEIC OV T

ZHER BRI X » TRD SN FRIFEIMEE I DV TREFLOERSLH il AHEBoMIRIESE S
BEBRBRHEICE TR D OREMER L LI, HEICET 5 ERNRER & L CRRRIRER+5
LvbEBEEE,

%7, Dryobalanops [BO ERELBHED & D &% X Lo HER S I LA bIFH L 2 SiE4% A
WURD AR EREEEEIC OV T, ZBRERMII»R ) oEAPBDLNY, HRER 2T R
T, AOEBEETERT DL LT E LD ot

X B

1) Asuton, P. S.: Manual of the Dipterocarp Trees of Burnei state. London, pp. 48~55,
(1964)

2) Browne, E. G.: Forest. Trees of Sarawak and Burnei and Their Products. Kuching, pp.
111~116, (1955)

3) Bureess, P. F.: Silica in Sabah Timbers. The Malayan Forester, 28, p. 29, (1965)

4) Descy, H. E.: Dipterocarp Timbers of the Malay peninsula. Malayan Forest Records, 14,
pp. 76~82, (1941)

5) : Manual of Malayan Timbers. Malayan Forest Records, 15, pp. 108~111, (1957)

6) Hart,G: Timbers of South East Asia. London, pp. 33~36, (1955)

7) Kerrw, H. G.: The Timbers of North Borneo. North Borneo Forest Records, 15, pp. 36
~41, 90, (1957)

8) /NHKER—: hVE DT EM 8EOME (R MEMOME 1, »vAYT7EMOWED), 1D,
PRI 190, p. 13, (1966
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9) AT — - ZE: H R - A O HBITEE: @ AN M oS (No. 16)), FREHIH
146, pp. 99~100, (1962)

10) Menon, P. K. Baran.: Guide to Distribution of Silica in Malayan woods. The Malayan
Forester, 28, p. 286, (1965)

11) Mourtay, L. S. V.: Silica in Sarawak Timbers. The Malayan Forester, 28, p. 223, (1965)

12) BHREMRERS: » ) < v 2 VERHERS, p. 18, (1962)

13) Symincron, C. F.: Foresters Manual of Dipterocarps. Malayan Forest Recoros, 16, pp.
191~198, (1943)

14) Woop, G.H.S. & W. Meuer: Dipterocarps of Sabah (North Borneo). Sabah Forest Record,
5, pp. 276~291, (1964)

kR NERRA (Explanation of figures)

Fig. 1: MA—2a, C. S. (ca. X50) Fig. 2: MA—3a, C. S. (ca. x50)
Fig. 3: MA—2d, C. S. (ca. X50) Fig. 4: MA—3d, C. S. (ca. X50)
Fig. 5: MA—2g, C. S. (ca. X50) Fig. 6: MA—3g, C. S. (ca. X50)
Fig. 7: MA—2a, T. S. (ca. x50) Fig. 8: MA—3a, T. S. (ca. X50)
Fig. 9: MA—2d, T. S. (ca. X50) Fig.10: MA—3d, T. S. (ca. X50)
Fig.11: MA—2g, T. S. (ca. X50) Fig.12: MA—3g, T. S. (ca. X50)
Fig.13: MA—2d, R. S. (ca. x50) Fig.14: MA—3d, R. S. (ca. X50)
Fig.15: MA—3d, R. S. (ca. X150), Silica crystals are seen in ray parenchymas.

MA—2, IMMA—3, £t ARIDES The sign of sample woods.

C. S.: Cross section. T. S.: Tangential section. R. S.: Radial section.

a: BEOEAT A2 7R, Meaning the part near pith.

d: %IL\J:‘ h 15~16.5cm [@ic - - 8hi % 7" T . Meaning the part 15~16.5cm from the pith.
g: BE0 X b 30~31.5cm @7z o 7o Eifr & 733, Meaning the part 30~31.5cm from the pith.

Identification and Anatomy of Kapur Woods
grown in North Borneo (Sabah).

Yaichi Kosavasui

(Résumé)

In this report the author has described, principally for the purpose of identification, general
and microscopical characteristics of six sample woods of Kapur(Dryobalanops spp.), which were
imported from North Borneo as market timbers.

The results are summarized as follows:

1. As described in reports from Malaya, Sarawak, Brunei and North Borneo, which are
native places of the genus Dryobalanops, the species of the genus are so similar to one another
in the characters of the wood that a distinct identification of species based on wood characters
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is generally difficult. In the latest taxonomic literatures on the family Dipterocarpaceae, one
by Asurton and another by Woop and Mener both published in 1964, the number of species of
the genus Dryobalanops was described respectively as seven and ten by each author. From the
fact that disagreement on the number of species exists, it may be presumed that the classifica-
tion of the species of the genus Dryobalanops is not yet established.

2. Though the wcod of the genus Dryobalanops is characterized by camphor fragrance, it is
reported that only D. keithii has not the characteristic and is distinguished from the other
aromatic Dryobalanops. It must be noted that the fragrance, though strong originally, is not
kept very long in small wood blocks.

3. The presence of silica in ray cells is generally characteristic of the wood of the genus
Dryobalanops. As reported by Burcess (1965), however, the characteristic is not very distinct
except in D. rappa, where silica contents are rather rarely found; moreover, the size of the
crystals is so small that they may often be overlooked.

4., There was found no other wood characteristic for identification of the species within the
genus Dryobalanops except that of ripple marks which are remarkable in D. aromatica (inciden-
tally there is a report which says that ripple marks appear but less distinctly in the wood of
D. oblongifolia). The shape of ray in the tangential section varied somewhat with each sample
wood. Therefore, it may be thought that the shape of ray is useful for the identification of
species, if the variation is more deeply studied.

5. In the present investigation, measurement was made on the length of fibers and the
diameter and the distribution of vessel elements, shape of rays and others through the center
to the outermost part of the trunk, and the result was shown in Table 2, and Figs. 1~12.

6. As known from the table mentioned above and the photographs, however, some chara-
cters, such as the width and height of rays, show conspicuous variability still in the parts
apart enough from the pith, even between the parts 15 cm (Photo. d) and 30 cm (Photo. g)
from the pith. Therefore, it is not easy to go further into the study of variability here, since
good materials, not those like these, should be used, in which the correct botanical names

are identified and the characters can be examined from all viewpoints.



WM O M E 4 ORMED — 57 —

e S35 N
C XY Sl
» ?{mz.gl »
e 95 .‘\'t

s
038! R

[ ?
g

weedeg:

R

. d




197 5

MEXBRS TS

Fig. 6 X50

g. 5 X50

F

Fig. 8 x50

Fig. 7 %50
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Fig. 10 x50

Fig. 9 x50

Fig. 12 x50
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Fig. 13 x50
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I. EXAFFEST - ALMOREEL
BHEE DS B b
G S
#HOK 2| i@

C OHSIEE TIALE L 2 A fE A 7 — 1 (Dryobalanops spp.) #56 RDIKIZDOWT, £ OWHEES
IUVBEHESEDL SR DLPNEEFE LI, ZNICK > TH T — A Ol KDDL L1X D
HABOEETRIRETHHOT, EELTIOXIRKEREOBREOAE S LHHEE DL 2 THL DR,
EFORFLEDL S LRBTHOE VTV 502 RitT 5 2 L ICERE I\,

7k, TORROLD FELDITHI o TRMHENAEZTEREIBE LS CICWEBEMASEMTE RO
b THbli, MilL TEL#MELET 5.

1. #EMBLCBESE

(1) #EM

PRAKICOV T ORMITFTHED L B0 TH B2, T OHKBITH L 7-FUkA kI X OB $e Table
1 220 %,

PRI AREEII A 6 RN TH o728, MEBARMITH7- - TiE, MA—1, MA—2, MA—3 DHKAH»
B FDRBIRE S S, MA—4, MA—5, MA—6 OAADSIEXEDOTAMELD, FhENAREIR
U & L,

T SO SRBA 2RI 512572 - T3, FIROBIRICREER DI 2720 T, BERHER
FEELRDOND 1 FITH W THELY S BB - T, JIS Z 2103 ITE®» LR T35 30 mm
(EmHm) x30 mm (EFEHM) X5mm (B5F) ORA A &FE & U GERINTRIRY, %7,
ZHICHET 5 R ElBHE A2 5, s mm (EHHR) X30 mm (EEFHM) x60 mm (§i5m) ORER
HE AR -7z, EHBTITOVTIE, TORKES LELLDSEBRA PREE I TOMR L 2 b - T
EESLL, LV ELDOER I, o7, SNHOBIECHLAHA KX 102 EHTH S,

Table 1. #t 3 L K % X O K A &

Number of study logs and specimens.

5 i B oA B S N A
Tree kind Mark of study logs Number of logs Number of specimens

MmA—1 1 12
mMA—2 1 16
] 7 - v mMA—3 1 16
Dryobalanops spp. MA—4 1 18
mA—5 1 22
MmA—6 1 18
A 2t Over all 6 102

(1) AMBHBBEHEFEE  (2) AMSHHEDBERAZER - R¥EL



— 62 — HERBBMARE H1975

(2) BlEHE

W HEEOREIENE JIS Z 2103 iU TH Iy, K (A7KE15%) WHETORMER (a5 %), &K
R1 % OFHRFEE O %) FIXCLRHEE (e%) 2ThLhiER, FEB IO 35>
WTEHL A, ZOREIOAEI S - TIHE 1/100 mm D& ¥iL« ¥~ P2 fFHL, EEOHE
WCVAEEE 1/1000 g DfbERF2 AL,

7o, FRFAHRIGEE (2R o %) 23EEL, SORFHEER (R kg/m®), LEARE
(ro g/cm?®) HXCEKE 15% OXHEEME (s g/om®) ZHEML A,

2. FHEPIVIBEOKRZILSTICHH

(1) FEELLVINBENOKXE & _

PHAKFIOBREES, [ (A/KEI5%) BERE, SEAMES L OER, B8, WEHiZd
CRAHIER DR AT, B/ME, FHES IORA ORET 5 HERTELTF LoFLE X) 24
FELC Table 2 2L ¥, 22T X BX oA »HRET 5K EOTERMASIKHERHIC LD 5 IEERE
ZRAOMECEL 2D ODOMTH S, £ Db OHIZFRO PHHERTZ LTk 5, .

Wi, @FRIERICOVWTZO X O & BIFSELWEEZRTHA OFR EO#LL D b oM k%
kdbE, ZEHOELWELOIEDOF FIE, MA—1=55%, MA—2=60%, IIA—3=62%, IIA—5=
65%, MA—6=55% L7820, SEENTIIBLLD DO 50~70% OWALICI VT, LATRINNE
BOHANOEREBESEEND T L LD, REL, IA—4 OAKTIELEFIRFEEOBILS BOANK

Table 2. L A < 2 I # B 5 X v
Shrinkage and density

. A AR AL 5 W &M
FAES R K {6 Measurements by cross section specimens
Mgfrk lsigrg-_- as 5 @ 7 B ® Density
Sf;;sy ﬁnges t 7 t 7 t r v 7o 715
n 6 6| 6| 6 6 6 6 6 6| 6
Max. 6. 67 3.021 0.397 0.250, 12.13 6. 65 17,96 582 0.70, 0.73
MA—1| Min. 5.08 1.58 0.365 0.159 10. 74 3.81 14,48 553{ 0.65 0.69
X 6.02 2.27{ 0.386] 0.201 11. 46 5.15 16,22 569 0.68 0.72
X 5.64 1.83] 0.392] 0.183 11.18 4.52 15.47] 564{ 0.67 0.71
n 8| 8| 8| 8| 8| 8 8| 8| 8 8
Max. 5.70 2.26| 0.378  0.228 10. 82, 5. 60 16.13 583 0.69 0.72
I A—2| Min. 4.58 1.54] 0.292] 0,166 9. 33 4.17 13.30] 494 0.58] 0.62
X 5.19 1.90] 0.343] 0.191 10. 04 4.72 14.58 532 0.62| O0.66)
X 5.03 1.80] 0.345 0.187 9.92 4.55 14.28] 528 0.62] 0.66
n 8 8 8 8| 8 8| 8 8| 8 8
Max. 8.01 2.37 0.386 0.188 12.68 4.83 17.05 598/ 0.69 0.74
IMA—3 Min. 4. 30] 1.26] 0.305 0.132 9.51 3.21 13.00, 493 0.57| 0.60
X 5.74 1.86] 0.349] 0.174 10. 66 4. 24 14,72 537 0.63 0.67
X 5.10 1.61] 0.360( 0.153 10.21 3.86] 13.98 530{ 0.62| 0.65
n 9 9 9 9 9 9 9 9 9| 9
Max. 4. 65 1.81] 0.372] 0.157 9.97 4.13 13.38] 491| 0.56| O.60
I A—4| Min. 4.17 1.02 0.338 0.119 9. 10| 2. 84 12.02| 446 0.51] 0.54
X 4. 46 1.24] 0.348 0.144 9. 45 3.26 12.57 473| 0.54| 0.57
X 4.43 1.21] 0.349 0.132 9.44 3.20] 12.53] 471 0.54 0.57
n 11 11 11 11 11 11 11 11 11 11
Max. 6. 44 2.84) 0.347] 0.232 11.30 6.22 16:97 570 0.69] 0.72
MM A—5| Min. 3. 98] 1.25/ 0.323[ 0.151 8.71 3.38 12.28/ 525 0.60| 0.64
X 5. 44 1.76| 0.334f 0.174 10.18 4.33 14.46] 541 0.63 0.67
X 5.04 1.52] 0.331] 0.162 .9.77 3.911 13.70{ 537| 0.62{ 0.66
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DI EDLI FHIMOAKRERR S OTHEEEOEEINEEAL DR D,

Table 2 ITHWT, AAXA TCOLFRNGERER XUCEREELD X 13 MA—4 OHKTEFLFR
12.53%, 471kg/m?® Z#RLx$/HE <K, MA—1 OHKTENLN 15.47%, 564 kg/m3 ZRLED K
54, hORKIZ ORICKBE LTS, EARRRA TLRECOVWTOLBERINGERORKIE, i
FEilEs X OR/MEZENFN 17.96%, 14.27% 35 X F12.02%, BREELTIIEhFh 599 kg/ms,
530 kg/m3 ¥ X% 446 kg/m® TH 5,

BHEEBS XOEHRE, FRANMROHBRLEERSfi% Figs. 1~3 WRT,

Fig. 3 ObmBMEER2R D REVHRSETREZ 51V TH b TV 2 DREZEBT 2 ZHAEDR
HLXbh0LEXLNS,

UEOEREXMTRONS ~ 7 YEORBEORKES LB THE, FRIITEFHLEZRL
TWaEEbbhd,

(2) BEBEHD L CIUREONKAKEST

BHEER L OCCER, REHME L OCFRIEROAKNKESH%E Fig 4 Wrd,

Thickbe, MA—4 OHKZRFE, FREEROKESTMITERTH L2, ER EEHM
B L OEFRBRPERO I HLL2 BRI » - T, BOEBHSS TS T2EHREZ R L T W
5, THEATIR TR SABLL D DOANKI DI X 2FREBERS L CERBEERD S 5 bhuh7- OFRD
CHTIEHNE Type V iCHjITE 5,

7L, MA—4 OHKRDOBIIERFERTHOAK LR - -oEMERL, £, FREEHCS

THREHNEERER
at each study log.

® A T X 5 # & @
Mesurements by radial section specimens

a5 5 @ A # ®E Density

r ! r ! 7 ! v R 70 715
6 6 6 [$) 6 [ 6 6 6| 6
3. 08 0.02] 0.245 0.015 6. 64 0.23 18.03 599 0.72 0.75
1.40] —0.04 0. 159 0.011 3.75 0.15 13.92 568 0. 66 0.70
2.12 —0.02 0.197 0.013| 5.01 0.19 16.10 587 0.70 0.74
1.75 0.01 0.179] 0.012 4.38 0.19 15.12 586 0.69 0.73
8 8 8 8 8 2 8 8| 8 8
2. 35 0.03 0.227 0. 016 5. 58 0.27 16. 43 612 0.72 0.78
1.59 0.01 0.162 0.012 4.02] 0.18 13. 26| 466 0. 55 0.59
1.97 0.01 0. 186 0. 014 4.71 0.22 15. 00y 538 0. 63 0.67
1.85 0.01 0.182] 0.014 4.53 0.23 14.58 539 0.63 0.67
8 8| 8 8| 8 8 8 8 8 8
2. 48] 0. 05 0.172 0. 014 4. 99 0. 27 17. 43 599 0.70 0.75
1.33] —0.02 0.137 0.011 3. 36 0.15 13. 17 513 0.61 0. 65
1.85 0.02 0. 153 0.013 4. 10| 0. 20| 14.76 545 0. 64 0.68
1.63 0.03 0.147] 0.013 3.79 0.22 14.02 543 0.63 0.66
9 9 9 9 9 9 9 9 9 9
1.79 0. 08| 0. 163 0.018 4,18 0. 35| 13.73 507 0. 58 0.63
0.97] —0.02 0.114 0.011 2.67 0.17 11.26 453 0.52 0.55
1. 23 0. 04 0.131 0. 014 3. 18 0.25 12.43 486 . 0.56 0.59
1.21 0.04) 0.130 0.015 3.15 0.27 12.42 482 0.55 0.59
11 11 11 11 11 11 11 11 11 11
3.06 0. 19 0.232 0.015 6. 43 0. 42 18.02 579 0.71 0.74
1.211 —0.01 0. 130 0. 010 3.13 0. 17| 12.63 530) 0.61 0. 65
1.80 0. 06 0. 169 0.013 4. 29| 0. 26 14, 70| 551 0. 65 0.69
1.53 - 0.07 0.156] 0.013 3.84 0.27 13.80 547 0.64 0.68
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Table 2. (23%)
(Continued)
s A\ & F T X %5 Ml & f#
FAESR £ {8 Measurements by cross section specimens
Mark | Repre- 7z it
of ot s 5 a 75 f& = Density
study tive )
logs | figures ¢ r £ r t r v R 7o 715
n 9 9 9 9 9 9| 9 9 9 9
Max. 6.61 2. 30 0. 367 0. 208 11.53 5. 34 16.79 599 0.72] O. 76!
M A—6] Min. 4,17 1. 23 0. 330 0. 140 8. 74 3. 30 12, 20 5171 0.59 0.63
X 5.03 1. 62 0. 339 0. 162 9.74 4.01 13.76] 540, 0.63; 0.66
X 4.72 1.48) 0.336] 0.154 9.41 3.76] 13.21 532 0.61] 0.65
n 51 51 51 51 51 51 51 51 51 51
4 &t | Max. 8.01 3.02| 0.397 0. 250 12. 68| 6. 65 17.96 599 0.72| 0.76
Over Min. 3.98 1.02 0.292 0.119 8. 74 2.84 12.02 446| 0.51| 0.54
all X 5. 27 1.74 0. 347 0.172 10. 18 4,23 14,27 530| 0.62 0.65
X 4.95 1.55 0.349 0. 160 9.91 3.92 13.75 525 0.61) 0.65
GE) a5t EVHDREL (BKEL5%) FFETORME (%)
(Remarks) Shrinkage percent from green to air dry (15% moisture content)(%).
8 BUKE 1% OFHINER (%)
Shrinkage percent per unit moisture content (%)
a: W55 F TOLINEER(%) Shrinkage percent from green to oven dry (%).
t: S Tangential direction.
7 $£EHM  Radial direction.
I: @ 5 @ Axial direction.
v K % Volume.
R: AHEEER (kg/m8) Bulk density (kg/ms3).
30 | A R — | N B . R R
25 —
e
QR 20[— -
“é}i 151+ —
N4 | |
't 2 10
< 4L |
1) 1 1 1 | ] ] | 1Y
420 460 500 540 580 620
AE B E W RN
Bulk density
Fig. 1 AREBEEKOHBRILBRERS
Frequency polygon of bulk density.
50 T T T N éﬁl)‘l Rodial T T T T T T T T T
g ; 5 i
a\[’t 40 1 4.23 adia ﬁ%&'}ahngenbdl —
5ﬁ30 BH ol -
3 B gl
::’&z 20 _
% 10 i
0 | 1 I | 1 1 | | |
172 3 4 5 6 78 9 10 11712 154 15 16 17 1879
R @ F @
Shrinkage

Fig. 2 fZ . EHAmB LOCFRRMEEO MR BEERS i (£FEE)

Frequency polygons of radial, tangential and volumetric shrinkage from green to ovendry.
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®OF & X % @l E @&

Measurements by radial section specimens.

s b @ 7w f& ® Density

7 ! 7 ! r l l \ v R | 7o , 715
9 9 9 9| 9 9 9 9| 9| 9
3.07 0.07 0. 236 0.017 6.51 0.28 19. 31 631 0.78 0.82
1. 34 0. 00| 0.131 0. 009! 3.20 0.17 12.18 510 0. 59 0. 62
1.71 0.03 0.162 0.013 4,11 0. 23] 13.97 539 0. 63 0.67
1.55 0.04) 0.153 0.013 3.82 0.24 13.30 530 0.61 0.65
51 51 51 51 51 51 51 51 51 51
3. 08| 0. 19| 0. 245 0.018 6. 64 0. 42 19.31 631 0.78 0.82
0.97] —0.04 0.114 0. 009, 3.13 0. 15 11.26 453 0. 52 0.55
1.76 0. 03] 0. 165 0.013| 4,18 0.23 14. 39 539 0. 63 0. 67
1. 57 0.04f 0.156/ 0.013 3.88 0.24 13.78 535 0.62 0. 66.

7ot B AME (g/cm®) Apparent specific gravity in oven dry (g/cms3).
715t BUKRISHIRFICRE L 72 FRE (g/cm?d)
Apparent specific gravity in air dry (at 15% moisture content) (g/cm3)..
n: 3 K ¥ Number of measurements.
Max. : # X {fi Maximum value.
Min. : £ /) fti Minimum value.
%: el Average value.
X: HERAPRET AR POEME T L LI FiyiE
Average value weighted by the represented area in the disk by each

specimen.

0

Q08 072 0/6 020 024 028 032 Q36 040 044 048
YR 4B F (%)
Shrinkage

Fig. 3 #hAmiGRROHBICEERS M (£NEEE)
Frequency polygon of axial shrinkage from green to ovendry.
W DIKIT I B SAEEICEUL 223 0L W EWEZRL TW 52, TOFINHERICO>WT
13, FHEOMEIREMFFIR,S 5L TH I I TREDFERDERICOVTERTE LV,

3. B E ¥ & o B %

(1) REREOFE

HBMBLPEAREZE T 256, RRSWEBRF BT L TlaoEms—R L v fERSs 2 &
LT ERRBOFBT BN, TOREEBELTHBAZAELRER MEREZEAT KB A IX
MA—4, MA—5 OAKTERULICRDLN LI LHEOBELIE Lok, LL, fORLKTIR
MA—6 T 2HFEDLNADAT, MA—1, MA—2, MA—3 ORKTIREFLVRERFILITLAE
BDbhEo7ce MA—4, MA—5 DIFEERLRAF LE L RBEABORELZ IR L2 58k



— 66 — WEABRSGMAHRE F1975
A s e e e e L, HEstiRL T Table 3 icFid, Zhick
§ ;gf s00f | srmmEoRETEAERS & A AR
5%2‘; = | EEENERACHLTELIAE ViR T
| U, ff, $4F, ERMORGECREHC
pal LD BRI X 5 Th B, ChidH
i J51i1 & BT A1 & DIER DRI b £ 5< b
> sk DTHBD T LIRBLHED, FERIPLE
§ 4\ WS~ DIRRL A3 LB TS, BAE D
S RAT Fv, HEHETOMERS ORI L 55D 5
§ 1:; :j i Wﬁfﬁ”’; Y n,, ic@f};ﬁﬁmdﬁ%‘fmmﬁséﬁrmii—fé?&
8o o 55 L EES NS,
N (2) TEEEHE SRIRENRIF
2 4 EAKDFE /R ik Table 4 CRT,
5 L ZHIC X B L RANEIE TTA—1 ORKAT 28.5,
B M TLA—6 OIKT 25.5, KT
5k 26.9 ZRLTW5, ZOfHIXE K DRERE
4r U TORENH en/R=28 X ) RRLEWA, HV
i RTS8 BIEY L BTS2 BB ICHE
2r 1 LiB. SHKELT, ovi25~29R OEFLE
;o— A B i
Pith R MSoARE e Bk o Tc Fig 5 THIHETH B, ThERKHICH
| felatwe distance Jrom pith HLTHIEE AEOAATIEERUAHEIRE b

Fig. 4 BHEBEKS X CLBEEROILKNKES T ;
Transversal distribution of bulk density PTHAL TS 0 E e/ R AOIKIAF

and shrinkage from green to ovendry in SAER AR TRTHE Fig. 6 0l &<,
relation to relative distance from pith.

Table3. W A% 5 A RXHK &

Comparison between specimens contained inter-

= 4. N SIS x5 fl
E’E S g = g X ; REM Measuremfnts}%“by cross sectiori Jspe%img%s.

) Repre- 7 :
Mark of study logs serlljta- s 8 @ A M & Density
and characteristics tive ; P ‘ R

of grain figures 4 4 r v To | 715

MA—4

E B K = n 4 4 4 4' 4 4 4 4 4 4

Normal grain X 4.48| 1.42| 0.351| 0.140, 9.52 3.54] 12.85 479 0.55] 0.58

O K H n 5 5| 5 5 5 5 5 5| 5 5
Interlocked grain X 4.44) 1.13] 0.346] 0.128| 9.39] 3,03 12.34] 468 0.53] 0.57

MA—5

E ¥ K n 5 5 5 5 5 5 5 5| 5 5

Normal grain X 5.53] 1.90| 0.336] 0.202] 10.10] 4.58] 14,70 508 0.59] 0.63

2 B K H n g I3 6] 6] 13 6, 13 6] 6 6
Interlocked grain X 5.36] 1.66] 0.332| 0.168| 10,08, 4.12 14. 26 535! 0.62] 0.66

(%) FSix Table 2 OiFic#$ %5, See the remark of Table 2.
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B2 5 BT » THRA T 5 EMBRON S, ZoHtukssnx % Fig. 5 dbbbhlbz &
LR DBOAD DAY DGEUBRDEE oo/ R EOSEIROKRE SDEIELE D LWV X S,
Table 4. KHKDFH as/R {E

Average values of ax/R on each log.

BE X & %5 _ _ _ _ — & &t
Mark of stady logs WA—1 | MA—2 | MA—3 | MA—¢ | MA—S | MA—6 | Gy, )

av[R 28.5 27.4 27.4 26.6 26.7 25.5 26.9

18

~
~

-
[+ N

2

(R) ¢ H T ok P
S

Volumetric shrinkage
N

11 1 1 1 1 ] 1 I L L
040 042 044 046 048 Qas50 052 054 a56 058 060 062

BB E R ¥R Yo
Bulk density

Fig. 5 ZRIRHEE L BHRERKE 0Bk

Relation between volumetric shrinkage from green to ovendry and bulk density.

BEERLHARN L O KK
locked grain and almost normal grain.

fft H & K i€ X %5 @ & &

Measurements by radial section specimens

s ) @ &K & & Density
7 } ! 7 ! 7 1 v R ' 7o l 715
4] 4 4 4 4 4! 4 4 4
1.36 0.01 0. 141 0.012 3. 44] 0. 20 12.63 498| 0.57 0. 61
5| 5 5 5 S 5 S 5 5
1.13 0.05 0.123 0.016 2. 96 0. 29 12. 26 476 0. 54 0.58
5 5 5 5 5| S 5 5 S
1.97 0.01 0.178] 0.013] 4,58 0. 20 15. 06| 557 0. 66 0.70
6| 6 6 6| 6 6 6) 6 6|
1. 66 0. 10 0.162 0.014 4. 06| 0.31 14, 39 546 0. 64] 0. 68




Fig. 6 1X Fig. 4 ORAMREBEREAFRINEROEZKEFHDOILLELTEEDLDOTHY,

S S e A

197 %

av/R {HD

IKELHOFRDIZHTiIEdHIE Type I KET 5, MA—4 OHKIZZ ZTHYREASSMDILKE
RS -EN%EFRT .
Fig. 6 WRON BT L L, BLL25 FEUERICRAID - T as/R AT D REICOWTIE, AEHH9HE

F90, AFRHOMBAED, (LFRSWE L OCHBESRERD IR L D13,

Transversal distribution of @s/R values in

36 T

T 71 T T T T T
- x TA-|
34+

32

221

olTA-2 |

20 1 ] 1 1 1 1 1

0 20 40 60 80
Fith HLNS0NEEY @)

Relative distance from pith

Fig. 6 av/R ftiOFIKPIKES i

relation to relative distance from pith.

700
Bark

3-4 T h\ T T T T 1 1 T T T
N
32+ ° oo —
\\A
3.0 e -
o < a
28} . ?-\g X —
[ ] A \t
2.6 M A X -
ma a, EStimated by
2.4+ o# @m o>~ {Kollmann,F-
t o ~
7 2.2 x DA-/ ooca®m O L
o TA-2 o x ~
2.0F A IA-3 o -1
o IA-4 o »
1.8 o IA-5 ox -1
+ IA-6
1.6fF -
14 [ T T T T i o et St SR
040 044 048 052 056 060 064

A EE R RUD
Bulk density

Fig. 7 t/r LBAREEKL OB
Relation between ¢/ and bulk density.

BRI DERABD X 5 I 5
WS ER IR LS RVA, Th
5 DRFADFEINC DV TIZZ ZTOHERT
AT TH 5,

(8) HEMFEINBR AL

LU E T OUHEIC 3517 5 MM IR
FHE lr) LEBEER (R) ol
HA~DICFig. TIRT, Thickse,
SEROEEE KoLimay, F. (2 X - THsE
SN O ERIEIC L - T, 2 h A
ik & i - TARBERKORm L
feddo TR DM THHL TVwb, &
DIFRV SR EE 25 & &, AKHOZE
RHPIXBTLBME, F—HK2LDHA
DERIHTTTILDOTERVLOTH
575, MA—1, MA—4, MA—5 DK
TR LIRS ERL TV 5, T
D EIRMEES S X CRER VEOL
KMNAFEA (Fig. 4, Fig. 8), ¥4b
B, BLLDD DA DI X B EREBEK
O—FREIT AL, IMERFEIO25F
MR > THAL TWBH 2 Eb AT
BEIADRRTH S,

LEEHE T OIHEIT 3517 B BB IR AR
FHE (t[r) B XK (A/KE15%) KE
TOIHRIT 31T B0 BT E IR BE (hs/
715) DENKT & DFHffi% Table 52757
Fo THITXBEAKFID tis/ris BIO
tlr Offiik MA—4 BFTKRE L TR Fh
3.6, 2.9, MA—2 BR/NTERTH 2T,
SHITEY TR ENENS.0, 2.4 %
RLTV5, ZOEDTTIIEHLLT &
{ MA—4 DHARPFFCKELEEZRL T

2.1,
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Table 5.  &ILAKDFEAFMTINHER B

Average values of transverse shrinkage anisotropy on each log,

B X F 5 A _ . — % =t
Mark of st gs | MA—L ' MA—2 |- MA—3 | MA—4 | A5 | MA—6 | gvuy |

udy logs Over all
t15/715*1 2.7 I 2.7 3.1 3.6 3.1 3.1 3.0
t[r¥2 2.2 2.1 2.5 2.9 2.4 2.4 2.4
¥ 58 (B7KR15%) BrEToONMER 50 T T T T T T _ L. T 1
HHE 1 IA-1 AL ITOURIE
. X 4.0 Shrinkage green to airdry
Transverse shrinkage anisotropy ass
when:green to airdry (15% moisture or ﬁ 4
content). - 2.0~ Shrinkage. green 1o averdlry
B LERECOWERSE - 400 IA-2 e

“Transverse shrinkage anisotropy :

i s -
‘when green to ovendry. 3.0 0—0\0\0/0-—0/\0’5

2.0 0——0\._./.——0/‘\& A
WHELMLD B DOERI/NE V. —F, fis] 40r JA-3 ais. |
ris B 1y EHSTHICEEERL T 50 i:xﬁfitztjf:i:% T
2.0- -

D, Efo, TOEBHAKBITREROD &
BAEWES5THD, tisf/ris S tlr XOE
v@g@?:&u,%ﬁﬁtowrﬂﬁﬁ
FLOLHE TOMMHIHERHE LK
K54 & DBIfR%Z 7 L 7= Fig. 8 Tl

50 -
IA-4 - 0_(/5}
4.0 _ .
2,0
ZEh3, Fig. 8 wihud, #orn)E

4.0 T
{ IA-5 s
30+ 1
ﬂl%mimﬁ’of@ t/r IO 115/715 X 2.0 /—O—N_‘/./‘\& |
4.0

[ITHINDEMZ TR L T 5%, tis/rs & IA-6 05 ]

tHr DECONTI LD DAKRD T %0 tj:j::j:tj::;—

R 3t 48 B 5T B B B

Transverse shrinkage anisotropy

EHSRAERN SR> ThE, &5 20 _ I
S . sk M 2670 60 80 o0
i Vt15/r‘15 L otlr R EDERMEEK Pth B DSHASEY 0y Bk
LoM%e Fig. 9 W@iTs, hicks Relative distance from pith
‘ e . Fig. 8 HAMIHEIRMERFE OIKNAKTFELF
&, FEOMICIE—EAEBhEIE R 7l Transversal distribution of transverse shrinkage
KWL 5 ThHS anisotropy in relation to relative distance from pith.
LAEDX 51T tis/r1s & tlr DEDEIL, X ’ -
o - 2T T T T T T EI T LI —
FLKR (Table 5), BLH»BDNKEY 2 1ok a
3[}/ e o oo X O
: S P . N @ 4
(Fig. 8);, BIUBMEEH (Fig. 9) & ‘§:N8 TR -G A j
OERTIEBATET, b, AL §r/ o6 om2 o ®r it 0"
. s - e EA- x -
DLEER, HYETT EHOBEDLE §é04 SIS a a x
N 021 +1IA-6 . N
ELTHLBBNEOE 2 aTC LicidgE  § p
R % § ‘o s ow a6 060 064
) ’ ] B 1E BB B R Yn)
T BIC,  tulrs>tlr 165 B EE Bulx density

5 Fig. 9 ti/ris & tlr @ % LARBER L ORK
ST b, te>rrs R 5HEkE Relation between difference between

WL ENTEDBT R, A LdEK t1s/71s and ¢/r and bulk density:
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RISHRE T 3T BB MO LEE S M OB L b 2ERFECHAL TRIREVWT EERLT
VW5, ZOZERKHEEMET 50T, COMELEDTILITEREMNL 5,

(4) &g (BKFE15%) B TORKEELINHEE OBER

S8z (Gk#E15%) WHETORHESLINET LD 5 EE%E amo THSHbL, T DD 3HRIT2WT
DHAKZ & DFIffi%E Table 6 ITRT, THITXDE awo ORFHIIITIEMRFR 51.8%, FEHMW

Table 6. HIKITHTS a0 OFHI (%)
Average values of a5, on each log (%).

DA
MA—1 | MA—2 | MA—3 | MA—4 | MA—5 | MA—6 | g Ty

=)

R AR F =
Mark of study logs

t* 52.5 51.7 53.8 47.2 53.4 51.6 51.8
7 *2 44.1 40.3 43.9 38.0 40.6 40. 4 41,1
1 * —10.5 4.5 10.0 16.0 23.1 13.0 13.0

*1 ¢ fEhE Tangential direction.
*# oy ¥R Radial direction.
# [: iy 5 Ay Axial direction.

LA A W s 41.1%3% X OME 18, 0% % 7 L, BERRMIA
60 En?eﬂﬂd/ shrinkage  BARTHBTNIMEITIRWEEZ R 3. T & iC
or \. MA—1 OGO AZFRT R NIEIKE
“or SR FIEURER BRZIERET 5 C L2 BHRL TWw 5 (KT
30~ Radial Shrinkage

0 TOWFERSBA DM AT T E Table 2 T
’— —_

ol O_—O\O\O/_o—__o_—ao\odt— F}]bi’ t.t t < TL.@)(IJUUZ) Bb%h%)ﬁ;,
A ST e e e o o HAFHHELAOMETTOIX MA—] DHT

30~ J »5), WHEFEEER, FLANOLERLKE

60 7 WS, i MA—4 S X0 IA—5 OILATK
oo M ERMERTON, ZEAROBEICLS L0

M 1 mxons, v gsICEEFEOR
Ao L TR MA—A AR ENEERL T b,
z 40{ -\'_._‘/.\,_._‘\;‘X’_ arsto DO & OHE 7 1 HIOHAR

30 g KFEHA% Fig. 10 @id,. Zhickse,

60 - Wig & DB L BINF @D - TH 6 ~18%

ol Wu_ BT BENED LN S, WEOBRITIT
t

40 W—-a‘ EEFLTWB, COBERELTIE, HRADOX
" .

70~ - 5 I BRIz < ol R AN ERME RIS DI
sr - 1 BUETH B LTETIIE, afR HORARK
j;’: M, T (Fig. 6) 1L XIUE, BLLBAFICH

) . 4 o TR MR RB 2 L 878D, &K

1 1 1
0 20 40 60 80 70 : - ot ] gt g e
Pt R s oAy ) 0 15% R OBHEERRIC KT BRI A
Relative distance from pith ALY, awo BIHREATEZELEKS,
Fig. 10 auo OIKPNAE S Fig. 11 1% auwo & 2B & OBIRE

Transversal distribution of gz, in relation
to relative distance from pith. ERB X OEEFRNCR LD DTH S,
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ZAUZ KL, a0 WHEEE #ds KOEAE 64 —T——T————1—————
a
FHli L BITHES WS ETL Tl w % 62L %
*x 1A-1 / Brgenf/a/
2% BRI X 4 7% > THO 60F o §A-2 ;o Shrinkage |
. N 58 a IA-3 a A i
HRBREONEL5THD, Lrdiisv o TA-4 ob o +
56 o o) XX
KT B 8 BIRECITHHIN O VoAb sl o1 . - {
, e + 1A-6 S i
BB & B 75 o T, o DIIELFL sl L 0 @0 N i
LEMLCOn® & & oo, Lo 5o e Td T
’ o + o
BIERE I ORITT 55 D5 b LIV, 48 Aoae et A 1
SHIECOWES MR oW o T 0 e I
. 44+ 4 _&"ar g
DERR < REFMIE (sjolrisie),  Tib Z - e ar A
. . = u 7 d X R
b, SUEMET OB 2 SRS S 7 Redial 3
5 Shrinkage
EDI (hs/ris/t]r) LERBEREL L Ok e e Lo -
. -4 o X+
% Fig. 1212, ¥/, HAWNKFEFME 42F eo, @ 4 a .
s Pa's)
DBIfRE Fig. 13 itFT. Thbickh 4o 8 o o
" A £ e e B - e B
W, twiolrime OEIEHEEEICS UK % St e
. 361 0 = i
PRSI b VIR 2% 7= <, & I e |
7o, BHENOZRSKE VO THIORE wb ' i
fie LT 2nha 0, 3%‘704L 0;4 I 0.4'8 + 0;2 I 0.|56 : aéo : 064
T, HET AW B EKR Y
tir<tis) Bulk density
7 7 . P, :
e Fig. 11 awo & AREHERE MK
T 5MEEAEIERE NS, TR Relation between ayso and bulk density.
tis[t>r1s/7

LBRRERT 2 RS,
D2 OOBRITARFIZETH D P, hs, ris KOV TEEDNE, ThFh
t15> (E[7)ris=(ris/7)E

L5 T T T T T T T T 14 T T T T T T T T T
. x TA-] S 1A-2
> o JA-2 9
S afann-s o 41X 13- .
N - oo Y 5%
% o IA-4 a 3 X
S~ |o0lA-5 o %6
* Tse | + IA-¢ o £ a o 5
“ 5k . o % 4+ & n e oL2r 1A-6 .
S ° g + A X N 1A/
° . o AX O P
BN ®e 4 ax fox a <
< LI E

L2f * -

A X
®a 10 1 ! i | ( I [ !
v 1 1 1 | L ! 1 ' L \ 4 ) 20 40 60 80 /00
‘040 Q44 048 052 056 060 064 Pith BENSHONCEY @)  Bark
B AE B R (R Un) Relative distance from pith
Bulk density
Fig. 12 agsio/risio L& FRBER L 0BG Fig. 13 tigo/71sl0 LLDIARPAKFESH
Relation between ratio of #5/0/7150 and bulk Transversal distribution of ratio #15/¢/71s/0 in

density. relation to relative distance from pith.
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r15<<t1s/ (¢ [r)=(t15/)7
LY, BIHTELEL I ts 1 res/r THBILZ ¢ Dlik D REVZ EERL, i, ris1d
tis/t WCHBILI: 7 DL DINSWHTHDHZ LEZRL TN 5,

ZOXSEHEL EDEKE 15% METTHTDIHERTERFMSETL TR, ERIABLLE
<h, BEMBEL<B<hBZLERL TS (FiH? Fig. 13 3R, T &2-bERLROIRNE
DT REE S B P, HIRIZ OV TIER R E DR IHEE L ERE L IR o &/kEE it s B
5 FABEHEIC OV T ORI R - T, K (B7KEI5%) BAORMROME SRR T &
THRELRBEHEZ DD, CLTREDHETERTER,

4 = #

AR FAFEH 7 — 1 (Dryobalanops spp.) #1D 6 BKDILKITOWT, INHEE, AMER ICERE
EHOMERZ S B, HTORFITOVTOMEBRERETL 72,

1. R, AHES X OCEBEBEERCOWT, HRINCRAM, &/Mis LTSz, 1, 2K
&L TOMBERGN ORREZFCE L 72 (Table 2, Figs. 1~3),

BHEE S X CAMBEEROARNKESMEiiilL /2 (Fig. 4,

3. FHAMOFHETZ, #iHOMEL 2SR A AT LIZIEER A & LB L A (Table 3),

4. BFHEEH (R) ZABIRMER (o) OBREZW~, @R HOIFLKNAFSHZRETLA (Table
4, Figs. 5, 6),

5. 2WHRC BT B HMITEIRMESE O E (¢/r) Oflizidiil, FREERL OBRERNTHL LT,
KEE (B7KE 15%) KETORMBICOW T OMBEBIRRSE (hs/re) O E OREER b HbEikaT
L7 (Table 5, Figs. 7~9),

6. K (BKZE15%) BETORMESEBIEC LD 5HE (awo) DM, RERITHID 3HET
DftizEH L (Table 6), #¥E 2 Fic 2V TET ORI 2z (Figs. 10~13),

o
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Density and Shrinkage of Kapur Woods grown in North Borneo.

Tatsuo Nakavo and Jisuke Kasuract
(Résumé)

In this investigation we made a study of the bulk density, the apparent specific gravity and
the shrinkage on six Kapur (Dryobalanops spp.) logs from North Borneo.

The general description of the study logs and the test specimens are shown in Table 1.
Sampling methods of the test pieces and methods of the test for study on the density and
shrinkage were determined following the method of the preceding report!®.

The results of the present observations are as follows:

1. - The maximum, minimum and average values of shrinkage, bulk density and apparent
specific gravity at each log were obtained, and the figures are shown in Table 2. Then, their
frequency polygons are shown in Figs. 1~3.

2. The transversal distribution of the bulk density (R kg/m?3) and the shrinkage from green
to ovendry in relation to relative distance from the pith are shown in Fig. 4.

3. Comparison between the shrinkage of specimens included partially a diagonal grain
affected by interlocked grain and almost normal grain was made, and the results are given in
Table 3. ‘

4. The nearly linear relationship between the bulk density (R) and the volumetric shrinka-
ge (a») was as shown in Fig. 5, and the distribution of the @s/R values in relation to the
distance from the pith on each log were abstracted as shown in Fig. 6. Then, the average
values of a»/R on each log are shown in Table 4.

5. The relation between the transverse shrinkage anisotropy when green to ovendry (#/r)
and the bulk density was shown in Fig. 7; furthermore, the relation between the transverse
shrinkage anisotropy when green to air dry (15% moisture content) (¢15/715) and ovendry (¢/#) in
relation to the distance from the pith and each log was observed, therefore #5/715 indicated an
entirely higher value than t/» (Table 5, Fig. 8).

6. The percentage of the shrinkage when gréen to air dry to when green to ovendry (eis/o)
was observed in relation to the distance from the pith, each log, each direction and the bulk
density (Table 6, Figs. 10, 11). It was true that we could not exclude other factors, but

remarkable and interesting results were given by direction. The values at the tangential direc-
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tion (#50) were the largest, while the values at the axial direction (/;5,) were the smallest.

V. b b 4 B 3 7 — b O SEBERIEE R
o
W B = e

BTHRODIZOE DDV, bR AT A D H 7 —ntt (Dryobalanops spp.) OB TR o7 T
DPE LB RBALVE, WMEEH & UCRAT 2500 —Riiiia s < L &, YT
g 5 SR DS OB RIS -BRIROMEI IV e,

CORBEFET DDA, WS ORAE S I HGAREA S EGHNLD, AR toREOT
W &GO TH S B OBE KT B,

HEMH D & URICE

PR OFARTE S, WM, ZUTR O X CUMIER &% Table 1 i3 d, B0 S, 1
TR NREBCHT 2 0T, K 10 cm OIS S RIS OEAI TR BRI IAD 2% KK - 1o

Table 1. {t 7% # $ & W % I
Material tested and test group.

JL i NE I 1F o m #
Mark of G 1 HR%% g fﬁ ﬂcht/{l flIFLIF _é_'— I[ V"i G m -
roup I adius o i o roup roup

study logs disk (cm) sapwood (cm) | !

mMA—1 %1% 10cm IR 22.6 4.0 4(#% 50cm FA —_
MA—2 ” 29.2 4.8 ” R
MA—3 ” 31.1 5.5 4 —
MA—4 —_ — — &R ORM
MA—S — — E— — ”
MA—6 — — e — ”

Group I: 10cm disk in wet condition.
Grorp II: 50cm log in air dry condition.
Group II: 16X24X360 cm beam in air dry condition.

ThHo, MileReD T LITDHIIT L7 D A DAL DB LMD OMBRIKE AR >722 L TH Do T
Tsbb, A, B, C, DO L DBEHINICHLEL T4 0L 5 (HOMB K E KL 72 TRFIIAH
KB 20T, WHEOMRICHHEL 722 E49 50 cm DK HE KB A (BT I3E, BT &
HETTARBIE (S, 5158, WAEH) ZAREL 7T H %, HD OB T Hih D FE 4
BFL <, RIRY REELGED LD > 720 MITRABAIT M2 5 WA RITFILOAT 1R L 72,

IS T 3 O IR & 13 B 50k (MA—4, MA—5, MA—6) 5%k E o> Fig. 1~Fig. 3 ic
TTARBESMA—4—5—04, MA—5—5—10, MA—6—5—10 DI} (16xX24X360 cm) &V EK

(1) AMEBHHBBEEVEE  (2) AHBHHBHMEVERE - ¥
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i MR T %, 2 OIREE S 2 T & REHIOM S BRAZ AR T OEKL LS4 Th 5. &
3, MA—4 ORI OV T, FERBOIEMERI /2S5 5k X CHEMRRSR K& iR F RIS T T
95 W DMER L 72 E72, ERdFHEN AR OIETERIR 5 X » MM, #o R, AN E 1
KL 7

ZOWERTV 5 SUHRIEINTHRD Tl X 51T, $BHT L 2R EZ /KB PIZELTT L 72 KEET, vwWhwp b
EMRELRREL TV 5, i, AEKEBCOWTE, MAMRBEOSAIENCREL TV iod
DTHDH, HHNREIAROY IR AEECATEH L7230 TH 5.

#: B &

AEFBEIIRTHD & &R TH D, KETE JIS OBEIC LA 7%, 27 SHBUIHIEHE WS
HEHEORBARDOTEDOM T 070, MEBREROTHRIIBERO AU E a=30 mm, 558, #5IE
WEEF OFEIT a=20 mm, FHIHIT I X L QIR T -5 KW - IoHEERE, o ERE T AKTD

YA a=25mm ~ L7,

ABREREER

RN KEIREE DY RN o SHERE 2 & U TRd7-#H% Table 2 it7$, Table 2-1 03k
WA BRI, HULKE, MRS ST OB HBIERD HRDIAHEZHBIT LD OTH B, £
DEMTIILMAE L TIX 0.57~0.67~0.76 g/cm3 L7 0, MA—4 OFEARRLRLNILHERL T W
%, MEHEARTCHRL AR HEMS X CESEIOMEBRREZ Table 3 iTRd. FBEMEIHMEHT
DOHEIT 16.1km, HEHOYEIT 8.3km ThHh, FHAMELMOZIBEHLEDLNEV, HAE
ST B L BIBREE O LLVEEF T D354 0.63, HUEREOSAIC 0. 74, MG IROBAIT0.76 TH B,
Fho, KM%YY ZRECTHR U A fE ki 0% 4 0. 781072, MUEMOBAIC 0.30X1072,
HESEDFHAIT 0.89X1072 TH D, MEMEOFIINTHOD THE LAHEX D L/ S BT H 5, &
¥, HHEAT L ORULHRS (00) ERMGIRIEE (02) OFfiliz ke

3r—1

—Cc=0br

r+1

HKrp r=otfoe
CHRAL THgH 6 S OFH R (oor) 23k 5 &, FHEEIZIEANG (0b) DFY 0.91~0.99 L75h, 7
Y RIFEETEHREDLND,

WRITBI =F L ¥ — (a) ZEREDO 2H (R®) THRLUAfIZ1.6 L7, AREOIFIELHEL VA
FHEMT L BRD L DASVY, FAMESITEAME I L D LR Y, WENOEHE? 10% K%
W, AREHEE S ZHEE T8 AME S TRUKLHGES. 1 TH D, TAMRIMSLEN NIV EERLTY
5, XV, KA, WHE, FEHEOMCIKL TV 55, WEESAEHTEOLRESTH D, ks,
MEHEIR X R AR MBI 7 S THRUZMIZAMZ R L TRT & 88 T, —AICIRi ST B 4ii & EE R
HThB. Fhe, EMLMO 1mm H5ELER S ZAER Y7o S THRULMIED D 5L Tw 554
FHx 69 Lo TV B,

DER, K[EKIEBC R 2MEMABREERC O VTS L, THNLOREDI DAY L EHIKE
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Table 2-1. 3% f&
Results of several
a ) gy R S 3 ! €k 2
= O E | & Kk & oot W
RAEZS f i = ‘ Static bending
Mark of Appa_re.nt ! Moisture
. specific |  content | E, o .
study lo \ ravit u !
y ‘0g \ Rf g/c¥n~°' % | 103kg/cm? kg/cm? kg/cm?
SEM{fi Mean 0.73 17.0 156 I 773 1,194
MMA—1
#i P Range| 0.70~0.76 | 16.5~17.5 | 146~176 | 731~811 |1,126~1,294
i Mean 0. 67 16.5 143 700 1,080
MA—2
#i PH Range| 0.62~0.74 16.0~17.0 127~164 540~881 912~1,270
SEHg(E Mean 0. 69 17.0 135 660 1,081
- IMA—3 )
i Range| 0.63~0.76 16.5~18.0 120~152 573~728 |[1,012~1, 154
e Mean 0.61 13.5 122 626 956
MA—4 .
§ii | Range| 0.57~0.68 13.0~15.0 114~131 527~720 824~1,021
(i Mean 0. 67 14.5 131 662 1,062
IMA—S
. & Range| 0.64~0.70 13.5~15.5 116~139 589~722 974~1,123
S Mean 0. 64 14.5 134 637 1,049
IMA—6
Hie) Range| 0,60~0.70 14.0~15.5 122~144 567~718 969~1, 202
T E g Mean 0. 67 15.5 137 695 1,074
Over all
#i [H Range| 0.57~0.76 13.0~18.0 114~176 527 ~881 824~1, 294
Ey: fhiFv v /155K Youne’s modulus
Eo: #UTHEY v 7 152k Younc’s modulus
Er: 510y v 7 1R%k Youne’s modulus
opt M BOE Stress at propo-
ool W B X Modulus of rup-
ocl HE FE A R I Maximum cru-
ort ffE 50K I X Maximum stren-

et B A S CEFI )
ot R AR X i E D

Shearing streng-

Sheéring streng-
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mechanical tests.
Compre/%s/ﬂgion-p)zzrallel-to-grain Tegsion-palzalel-to-;am i Shear-parallel-to!f)g?rain
E. op os E: op ot TR T
10%kg/cm? | kg/cm? | kg/cm? | 103kg/cm? kg/cm? kg/cm? kg/cm? kg/cm?
204 394 584 175 1,257 1,799 115 123
186~232 | 358~437 | 565~640 144~201 |1,009~1,518|1, 545~2,395; 107~120 116~128
196 437 572 164 1,023 1,416 109 121
169~222 | 360~483 | 517~634 133~221 829~1,386 |1,211~1,817| 102~122 115~125
191 372 514 159 1,101 1, 596 112 127
155~228 | 317~435 | 455~597 143~176 888~1,330 |1,315~2,091| 97~124 113~147
159 405 536 152 882 1,023 100 108
135~171 | 346~470 | 473~575 133~205 625~1,019 | 921~1, 150 95~108 91~122
172 441 563 148 1,090 1, 402 113 123
141~194 | 376~506 | 535~590 122~168 | 996~1, 405 |1,240~1,604{ 104~120 111~135
185 435 568 144 973 1,168 102 116
161~211 | 345~476 | 527~570 126~151 750~1, 242 | 800~1,516 91~110 107 ~142
185 413 555 158 1,066 | 1,426 109 120
135~232 | 317~506 | 455~640 122~221 750~1, 518 | 800~2, 395 91~124 91~147

in static bending.

in compression-parallel-to-grain.

in tension-parallel-to-grain.

rtional limit.

ture in static -bending.

shing strength in compression-parallel-to-grain.
gth in tension-parallel-to-grain.

th (Radial surface).

th (Tangential surface).
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Table 2-2. 3% B
Results of several
BEoRE S ¥ 4r J& #§ Partial cmpression-
Mark of % # M Tangential direction o
study log ap kg/em? | oymm kg/cm? |ogmm kg/cm?| os% kg/cm? | 0p kg/cm?
SEHgfii Mean 56.8 119 154 131 73.8
MA—1 )
#i P Range| 47.8~62.4 112~125 145~160 121~137 | 66.9~81.6
rgfili Mean 52.9 105 135 113 68.1
MA—2
# pPH Range| 48.0~57.6 101~108 129~141 109~117 62.3~72.1
SE#fili Mean . 57.5 113 148 123 81.2
mA—3
fii P Range| 52.6~62.2 101~122 131~162 110~133 71.6~90.6
SEH{ill Mean 50.5 95.0 121 103 75.3
MA—4
#i PH Range| 42.9~61.9 86, 8~107 112~133 94,3~114 | 66.8~80.8
S#yfiti Mean 64.8 112 | 144 125 90.5
MA—5 ]
#i P Range| 61.4~67.1 105~119 138~152 114~139 76.2~100
SEH(iti Mean 54.7 104 130 109 81.9
MA—6
#i PH Range| 50.8~57.5 90, 2~124 118~139 | 98.2~117 | 76.3~90.6
Wi SEH(it Mean 56.1 108 139 118 78.5
i
Overall | & g Range| 42.9~67.1 | 86.8~125 | 112~162 | 94.3~139 | 62.3~100
op I Bl R OBE Stress at propor-
oymm ¢ 1 mmi5EHEIR X Compressive  st-
oomm ¢ 2 mmE5EHESE X Compressive. st-
05% 5 %534 5 FEfa A & Compressive st-
H : Ko »7eX End hardness.
Hy @ #KH G 2 o Side  hardness
H :fEHME» I Side  hardness
a RN = L E — Absorbed energy



mechanical tests.

MEM O E 4 CRME

I

perpendicular-to-grain %> 7z & Hardness Impact bending
75 [ Radial direction H, H, H, e
oymm Kg[cm2ogmm kg/cm?| o5 kg/cm? kg/mm? kg/mm? kg/mm? kgem/cm?
132 161 141 6.7 2.3 2.0 0.79
122~147 150~179 130~155 5.2~17.5 2.1~2.8 1.8~2.2 0.71~0.92
118 147 127 6.4 2.1 2.0 0.83
107~128 130~161 113~138 5.7~7.2 1.7~2.6 1.8~2.9 0.62~0.96
130 162 139 5.9 2.2 1.8 0.65
118~140 144~171 127~150 5.3~6.9 1.7~2.6 1.5~2.2 0.51~0.77
110 131 117 6.0 1.4 1.1 0. 69
104~114 124~140 111~121 5.0~7.1 1.1~1.7 0.7~1.6 0.56~0.76
135 — 146 6.7 1.8 1.5 0.72
121~148 134~160 5.9~7.3 1.5~2.0 1.3~1.7 0,65~0.77
114 143 124 6.6 1.7 1.2 0.77
109~124 133~162 116~137 5.8~7.1 1.3~2.4 1.0~1.6 0.74~0. 82
123 149 132 6.5 1.9 1.7 0.74
104~148 124~179 111~160 5.0~7.5 1.1~2.8 0.7~2.9 0.51~0. 96

" tional limit.
rength when compressed to 1 mm of side length.

rength when compressed to 2 mm of side length.

rength when compressed to 5% of side length.

(Tangential surface).

(Radial surface).

in impact bending.
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Table 3. % 3 B 1Y

Relations among

RA %S | ' ?Sﬂ:atf? be[rljl]dir?gt ‘ Comjlf”tesswn-prgrallel tii:ﬁgram
oty fogs et | E | R e | lE |
Fyffi Mean | 0.65 0.77 16.4 0.67 0.29 8.1

A= fii P Range0. 62~0. 69)0. 70~0. 80|15, 9~17.0| 0.57~0.73 | 0.24~0.34 | 7.6~9.0
T4 Mean | 0.64 0.76 15.9 0.77 0.29 8.5

A=z i Pl Rangel0.59~0. 690, 72~0. 79(13. 8~17. 4 0.66~0.92 | 0.25~0.81 | 7.7~9.2
Vi Mean| 0.61 0.80 15.9 0.73 0.27 7.6

MA=S i PA Rangel0.57~0.65(0. 76~0. 86|15. 4~16.7| 0.66~0.93 | 0.23~0.34 | 7.2~8.2
P Mean | 0.66 0.79 15.9 0.76 0.34 8.8

A= W PR Range(0.60~0.720.71~0.8413.5~17.0| 0.65~0.84 | 0.30~0.38 | 8.3~9.2
F45f Mean | 0.62 0.81 16.0 0.78 0.33 8.5

A= #i P Rangel0.56~0, 71|0.76~0. 85|14, 8~17. 2] 0.69~0.90 | 0.29~0.38 | 8.2~8.9
Ty Mean | 0.60 0.79 16.5 0.76 0.30 8.7

A= # [ Rangel0.55~0.70(0.73~0.84/15.6~18.2| 0.65~0.85 | 0.27~0.35 | 8.3~9.1
@ gp | TH9IH Mean| 0.63 0.78 16.1 0.74 0.30 8.3

Overall | & m Rangel0. 55~0.720. 70~0. 86|13. 5~18. 2| 0.57~0.93 | 0.23~0.38 | 7.2~9.2

51T 7E» D T, RIRMICTFEHNOHENAD LN O T L DMEIENTEL, SiRkE
O L REBED, H5VIEThUATOREBLIELIERS TSN, TOHliFECRNOABAEIEL T
W5, HEERICOWTIE, ARESEEMHOATITRELL Tv 5 ITA—2 &, MHCTEhOREER
AR o LT St TTA—4 ORI O Z%E Table 4 TR d, 205 H MA—2 OFREZ#HIC
W~% Appendix 1, 2 OLEHRIEORIGT BIAE LT 5 &, Hohm (AN TIRREOYY s
R, FLBUREE, BEIRMS R ENDTRITARE VA, FREIF (B Ty v 7 HRELS O

RHBOBEPRRLAREL L > T D, ¥, MA—4 TOVTIEEIRETOR IRV, RTHT
HRGOMEAD 45 B2 LTV HEAEOMRET R > DO TLT O/ LML Th <. YV /7l
BIRE, I EEEEALN, RT—45 EHIN, EHRBFMOECEBL, Z T &b~ 5L
OFELERTH S,

BEMIC OV T IMA—1 55 4 ETOBKRIC OV TRd§ERE Table 5 (7T, ZOHREIISIE
RETORBRE RSV OT, WIERILBIZTERWAS, MBI ¥ v 7/ 7D 22>\ T Appendix 1, 2
DEIREOME PEHABHIR E KL TA Bz LT %, MA—1 (Biff), MA—2 (CHRD) Tixig
LALERREDLNEVAS, TMA—3 (CHAD) TEFMIC X DEREICL TV 5, Tbb, EF
FHITREFLDMEIEKE VA, ERH TR REDHIVNE LR > T 5,
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%M oo M E B &

mechanical properties.

Tensioxiﬁ-fpaillle%[:%co-grain ’I f%ﬁ?gg | *ﬁ }%mio%j f
bending |
apfot Ufég‘ : alR2 ) TR oefTr oc/ Hy oymm [ Hy
0.70 1.04 1.5 1.17 5.1 ‘ 89 59
0.62~0.86 | 0.79~1.31 1.3~1.7 1.00~1. 20 4.7~5.9 82~102 47~66
0.73 0.87 1.6 1.11 5.2 90 55
0.60~0.88 | 0.66~1.12 1l.4~2.1 1.02~1.17 4.5~6.2 78~102 47~60
0.69 1.00 1.3 1.14 4.6 88 69
0.64~0.79 | 0.88~1. 28 1.1~1.5 1.00~1. 28 l 4.1~5.0 74~103 63~76
0.86 0.69 1.9 1.08 5.3 90 84
0.67~0.99 | 0.56~0.82 1.2~2.2 0.91~1.20 4.9~5.7 75~103 67~130
0.78 0.95 1.6 1.09 5.0 85 77
0.71~0.88 | 0.86~1.19 1.5~1.7 1.00~1.16 4.7~5.2 75~91 67~83
0.85 0.71 1.8 1.13 5.5 85 78
0.72~0.99 | 0.57~0. 86 1.7~2.0 1.00~1.29 5.1~6.2 71~93 65~89
0.76 0.89 1.6 1.11 5.1 88 69
0.60~0.99 | 0.56~1. 31 1.1~2.2 0.91~1.29 4.1~6.2 71~103 47~130

Lichis T, ZhO KRB BMOHEZREME L CiHET 5 2 I3 S0MER S 5238, &4
BRI WM (L), ¥EFE (R), #ERAM (T) OYv Vv /RS ICHEEB 2 LK 75
Table 6, 7 DX 5 b. ¥/ RBOEREZEMRRR LFERARE TEORLY, HRIFARMT
%ﬁ%éﬁ,ﬁ%WKHIAR:T=mm7B:&3ktofw6°Eﬁk%WEKowTﬁLMA—3®

N EF O RS OEA L D 57 D ECEZRL TV D, BIIERETIE L1 R: T=100:7.3:4.3 &

o TWh,

YIHIIN TSt & BHE Y 5 SRR 5 ORE RS R % Appendix 1, 2 TR T, £hbHDRRD S
LIERSAOBMBIER X & v v SR RMEBAMIC X > TED X 5 ZbT 5% Fig. 1 KRR %,
R % TEDUKETBEA O O BEE TORBOEECN T HETHL. THMIITH
725 AL TIBBRM S 3 X Y v /M RS CREEB T 525 £ DO FA M OZE( BRI oV TIEHRAl
B BRSB DR, Fie, WS &YV SRECTIR LA (or/Er) OF{L% Fig. 2 WRT 2 RHER
RIERERD LNV, Ak, SBREBOEEIERMBHERCOVWTEESIME OLEET 5 & Table 8
DX DT D, HEHEAHICHT 5EEFAORIXY v /RS X CHE ERES T 2,  ERE i
2.6 ThHY, [EOHALITEALL T2,
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Table 4. #f 5] & & 8 & F (KRB
Results of tension perpendicular-to-grain tests (Air dry condition).
FARS | MRS PAS AT s
Mark of Direction E op &p Cmaz Emaz | Cmaz/ E |op/0maz
3
study logs of load 10 k/g;mz kg/cm?| 1072 |kg/cm?| 1072
¥R F "‘Tzl\,liinm 129 | 46.0 | 0.36 | 91.8 | 0.85 | 0.72 | 0.50
R #ii pH [12.1 39. 4 0. 33 87. 4 0. 80 0. 66 0. 46
Range ~13.8 ~55.0] ~0.44] ~98.0] ~0.90] ~0.76] ~0.60
MA—2
mmpm| Tyl M) 553 | 2.4 | 039 | s6.6 | 149 | 1.03 | 0.38
T i B |4.95 19.8 0. 36 49.0 1.18 0. 86 0. 33
Range ~6,26| ~22.5 ~0.41] ~60.9) ~1.87 ~1.23] ~0.46
* & FH EFMifanﬂﬁ 11.0 | 49.3 | 0.45 | 83.3 | 0.86 | 0.76 | 0.59
i) H 110.5 40. 4 0.35 74.8 0.73 0. 66 0. 54
Range ~11.4f ~56,4/ ~0.48 ~89.8/ ~0.99] ~0.84/ ~0.63
B 42 5 [ szign@ 4.49 | 19.5 | 0.43 | 46.5 | 1.40 | 1.04 | 0.42
MA—4 T ¥ 411 [17.6 0.37 |44.5 [1.33  0.99  |0.37
Range ~4,79] ~20.4] ~0.50 ~47.9] ~1.49] ~1.13] ~0.45
sEHm | Tyl M| 600 | 30.7 | 0.4e | 577 | 0.9 | 082 | 0.5¢
RT. #ii PH 16.63 27.4 0. 39 49. 4 0. 80 0. 75 0. 45
45 Range ~7.29) ~35.1 ~0.51] 61.3 ~1.10, ~0.87| ~0.62
R: Radial direction. T: Tangential direction.
RTy: 45° direction in RT plane.
omaz: Maximum strength in tension-perpendicular-to-grain.
Emaz: Strain at maximum strength (Assumed value after some amendment).
Table 5. # /E # 3l B & £ (KRB
Results of compression-perpendicular-to-grain tests (Air dry condition).
FAES | WEHM A OB OE|E K BlYUvsek | RBIRE|LLHARE
Mark of | Direction Ry u E oy &p
study logs| of load g/cmd % 103 kg /cm? kg/cm? 1072
pLy-4 EIZ i@ ﬁ_ﬁ_
X1 Mean 0.74 16.0 13.9 34.7 0. 25
i [ ~ ~ ~ ~ —~
R Range 0.73~0.74 | 15.5~16.0 | 13.3~14.5 | 33.6~39.2 | 0.24~0.27
MmA—1
¥ i fH
3y | @kMe,an 0.72 16.0 7.04 23.5 0.33
& M ~ ~ ~ ~ ~
T Range 0.72~0.73 | 16.0~16.0 | 6.59~7.47 | 22.2~25.2 | 0.30~0. 35
= S fHE
AEHA {rMean 0.69 15.5 11.2 34.4 0.31
i P ~ ~ ~ ~ ~
R Range 0.68~0.69 | 15.5~16.0 | 9.96~11.9 | 33.3~38.9 | 0.28~0.39
mMA—2
4 ¥ fE
B ﬁ{Mean 0. 68 15.5 5.92 20.1 0.33
G ~ ~ ~ ~ ~
T Range 0.67~0.69 | 15.0~16.0 | 5.64~6,21 | 16.8~22.4 | 0.28~0. 38
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Table 5. (Do3%)
(Continued)
FAES | FEB5R x O EJ% K = ﬁVi%ﬁzkﬁuﬁﬁ He B E
Mark of | Direction Ry ' u E op &y
study logs| of load g/cm3 % 108 kg /cm? kg/cm? 1072
N SE ¥ fil
HEHM | Mean 0.74 16.5 17.4 53.6 0.31
WooomE _ —~ ~ ~ ~
R Range | 0-74~0-75 | 16.0~16.5 | 17.1~17.9 | 44.8~61.5 | 0.25 0.35
IMA—3 }
BT ?&ﬁJﬁl 0.72 16.0 6.89 21.6 0.31
| » _ ~ ~ ~
T Range E 0.72~0.73 | 15.5~16.5 | 6.65~7.09 | 19.6~22.4 | 0.29~0. 33
AR B Mean 0.59 15.5 11.6 32.0 0.29
g : — _ ~ ~ ~
R Range | 0-59~0.60 | 14.5~16.0 11.3~12.2 | 27.9~33.6 | 0.27~0.30
e | oo 0.60 15.5 5. 14 18.6 0.37
]11A~4 @’E‘ ean@
T Range | 0-39~0-61 | 15.0~16.0 i 5.05~5.22 | 16.7~27.2 | 0.34~0.43
¥
4SEHM | oan 0.60 15.5 7,34 23.9 0.32
#woOH " _ ~ ~
RT Range | 0-60~0-61 | 15.0~16.0 | 7.08~7.64 | 22.2~28.8 0.29~0. 38

&p: Strain at proportional limit.

Table 6. [E#L 38T 5 v v /RO ILEL
Comparisons of Youne’s modulus along three mutually perpendicular axes.

EAES JE #& 3t B Compression test 5] 3 # B Tension test i L 55RO IEEL
Mark of HE® (%) Percentage Ratio H® (%) Percentage Ratio E:|E,

Sill(l)lgdg L R T RIT L R T RIT | R T
mMA—1 100 6.8 3.5 2.0

MA—2 100 5.7 3.0 1.9 100 7.9 3.4 2.3 |0.84|1.15|0.93
MA—3 100 9.1 3.6 2.5

mA—4 100 7.3 3.2 2.3 100 7.2 3.0 2.4 0.96 { 0.95 | 0.87

L: Longitudinal axis, R: Radial axis, 7: Tangential axis.

Table 7. (&7 3 filic BT % GEEE D L
Comparisons of mechanical properties along three mutually perpendicular axes.
E Mk Bl IR OE 50k om =

BRAES Stress at P. L. in comp. test Tensile strength
Mark of Ht # (%) Percentage Ratio t * (%) Percentage Ratio

study RIT RIT

logs L R T L R T

mA—1 100 8.8 6.0 1.5

mMA—2 100 7.9 4.6 1.7 100 6.5 4.0 1.6

MA—3 100 14. 4 5.8 2.5

ImMA—4 100 7.9 4.6 1.7 100 8.1 4.5 1.8

P. L.: Proportional limit



— 84 — REEA BRI hIZE RS
. TA-1 — Er &
103 Kgfem® ST O Aym®
70 N 70
60 % / \\\Vo 60
©

30 g9y, 23% 40% s6% 10
70
60
501
80
70|

0 ~ X
6 ¥
300 1oy 26% 42% 589,140

A B C D

At K * FF B I At

Bark Position in cross section Pith
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Relation between position in cross section
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tangential direction (Specimens in wet
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Table 8. 5 |WRABRIC 1T % 1B HM & EMF MO (FiRIRAE)
Comparisons of results of radial and tangential directions in tension

perpendicular-to-grain tests (Wet condition).

FAES | R | ¥ v 7 158k E(10%kg/cm?) | LLBIRE op (kg/cm?) | 17 [5EH# X omas (kg/cm?)

Mark | Position |1z mieetat PSR A R TR T

stﬁfiy crltl;lss RIT RT RIT

logs section R T R T R T

MA—1 B 14.1 6.92 2.04 75.0 28.0 2.68 120 60.0 2.00

13.0 5.50 2.36 71.3 21.9 3.25 114 51.2 2.23

MA—2 B 10.7 5. 40 1.98 64.4 22.0 2.93 107 55.2 1.94

C 10.1 5.35 1.89 56.3 23.1 2.44 99.4| 53.2 1.87

mMA—3 B 12.9 7.57 1.70 73.3 33.9 2.16 124 65.9 1.88

C 13.4 8.62 1.55 72.6 33.7 2.15 123 68.7 1.79

= t§5 Mean 1.92 2. 60 1.95
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¢ 7 @R

ERAFAEDH 7 — VI E, MRV X DME R 2 TRV, SRR _E o — AR
WA 0 L L B0T, HURYIEUNIIZIES 5 S P O OB IRMER 2 1775 o 7o. fFON7 8 R 24
T IUE2EDO T E LB,

(1) HEFABRA 6 ADLEAREEIC 3313 5 BN AR T OFIPIT 0.57 g/fcm?® 5 0.76 g/cm® 1235 X T,
X DETIIF 0.67 g/cm® Th -7z, HOEEZ LT L 2-5BRESRIZ Table 2 ITHIGL TRL 7.

(2) W TR OBAC 16.1 km, MAHEOY 12 8.3km TH Y, EAMTIOZEIZH TV &
E®H S h -7 (Table 3),

(3) WMAMEIZYV /RECCIHRL A 3T OB512 0. 78 X 1072, HEFHEOY&120.30%X1072, 4t
FEROYTIC 0.89X1072 TH Y, MITHMOWEMNITR Y /ME FMATH S (Table 3),

(4) &AM VIR SITH L T/ & <, MERHE X 2R H 8 AWS X THRIL 23y 5.1 Td
% (Table 3),

(5) A7 pEA A, AR, REFHEORICIKBL T\VW52% RAE SMEHEOZIE I TH D, HIE
AR S Z AR LTE A7 S THR L 2 HRARIAZAY 88 TH S (Table 3),

(6) WA3EMZMTHIE, ThbbLLIR:TidYy /7 HKT100:7.3:3.3, 5I5EMET 100:7.3

14.3 LY AR D RGO XV (Tables 6, 7),

(1) ZRARTED PR & RO IR O 1RAKBR R 2 RIK D, SRR X b v v 7/ 1R¥L 5K
&, or[Er OOL{bLERDIH, WK SO TV S ERES LTRSS ETL TV
B FHEMR LB A2 2 L D5 T LN TE LD -7 (Figs. 1, 2),

=ult

X N

1) BAHRERERSRAME WMoY 2, 35 7 7 AT v FEARMOMEQ), WD, 190,
(1966)

2) EHEWRIERSSHAME  BiEM O 3, # v RS TEMOMER), R 194, (1966)

3)  YEREFRM : MPITR AT B0 GE1#), MERROKERLE L TORMOMEIC>WT, #Hit
T, 68, (1954)

4 RE 12 AHMEICIET A0 GB L H) EEBRRoMERN: & dnrwERE, Wb, 71,
(1954)

5) RIWEMERGI A HM : HEH 1000 &, (1965)
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Appendix 1.  ZIRFHRAY 5 OWE SRR R GERITM)
Results of tension-perpendicular-to-grain tests of specimens from
disks in wet condition (Tangential direction).

R GEAE P ,

R A Eidgrt o pi ] B ' E &%
FAES | ML 1 l())lreg;g)n Tangential direction : Relation
Mark of [Position in lﬁé’:ﬁ BReZ bﬂ%{ IAIRECBIRERR S K & B |

| cross roperties 'y o &p or Emaz | or|Er | aploT
study logs section |™~———__ _ |108kg/cm? kg/cm2?| 10-2 |kg/cm?| 1072
P Wl 56 | 224 | 040 468 | 119 | 0.84 | 0.48
A ® o P [5.36 22.0  [0.37 445 11.05  0.80 [0.47
Range ~5.90] ~22.5| ~0.42 ~47.5| ~1.30] ~0.87| ~0.51
Tug M| 692 | 280 | 0.41 | 0.0 | L16 | 0.87 | 0.47
B W E 674 25.0 [0.36 |s7.9 |04 Jo.84  [0.42
Range 74 ~29.7| ~0.43 ~62.5| ~1.28 ~0.89 ~0.51
mMA—1
T2 550 | 219 | 040 | 5.2 | 133 | 0.93 | 0.43
c W P [5.30 2.0 [0.38 |s0.0 [1.26 [0.90 0.9
Range ~5.71) ~22,7 ~0.42] ~53.0] ~1.41| ~0.95 ~0.45
Tl B 643 | 231 | 036 | s5.2 | 1.3¢ | 0.86 | 0.42
D i 7 15.97 22.5 0. 34 54.7 1.29 0.82 0.41
Range ~6.68] ~25.0 ~0.38 ~55.6 ~1.43 ~0.92 ~0.45
T2 B 500 | 211 | 042 | 495 | 155 | 0.99 | 0.43
A W P 476 19.7  l0.37 |82 |1.35  [p.91  |0.40
Range ~5.28 ~22.8) ~0.48] ~52.5| ~1.82 ~1.01| ~0.47
T M 540 | 220 | 041 | 552 | 160 | 1.03 | 0.40
B % P [5.10 2.0  0.36 [53.6 |1.44 [0.95  [0.36
Range ~5.62 ~25.8) ~0.47| ~57.1| ~1.82] ~1.12] ~0.47
mMA—2
T M ses | 2.1 | o4 | s3.2 | L1 | 1.00 | 0.44
c 0 4.97 200 [0.38 [52.3 |1.46 [0.93 [0.38
Range ~5.92 ~25.0] ~0.50 ~55.0| ~1.60 ~1.05 ~0.48
»‘FMignﬁE 594 | 23.8 | 0.41 | 56.0 | 1.55 | 0.96 | 0.42
D W P |4.81 22.5 0.3 [s2.5  [1.35  [0.79  |0.39
Range 6,62 ~~25.0 ~0.52 ~57.5| ~1.74 ~1.20] ~0.44
EFM*fa JB | 598 | 244 | 041 | 551 | Ls1 | 0.92 | 0.4
A w o @ [5.81 22.5 |0.37  [52.5 |1.31  [0.87  |0.43
Range ~6,14 ~25.00 ~0.43 ~58.0] ~1.72] ~1.00 ~0.45
T2 | 757 | 3.9 | 040 | 659 | 124 | 0.87 | 0.52
B W [ [7.26 30.0 [0.41 [65.0 [1.17 [0.81  |0.46
Range ~8.01] ~35.5 ~0.47| ~68.5 ~1.29] ~0.91 ~0.54
mMA—3
T | sez | 837 | 0.39 | 687 | 125 | o.80 | o0.49
C W F [8.26 29.9  [0.35 |67.5 |1.16  [0.77  10.43
Range ~8.82 ~035.0] ~0.42 ~70.0| ~1.36] ~0.85 ~0.52
qZMi?aHﬁ 6.58 | 26.2 | 0.40 | 57.1 | 1.45 | 0.87 | 0.46
D W BE 6.37 24.9 [0.38 55.0 |1.37 [0.85  |0.43
Range 6,90 ~29.9] ~0.43| ~59.7| ~1.53 ~0.90 ~0.50
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Appendix. 2. ZEEHH ORE [EWEEAY CEEE T
Results of tension-perpendicular-to-grain tests of specimens from

disks in wet condition (Radial direction).

' ' IR0 A 4 -
BRAES RS ) Direction S RN S /R H’l s

ll of load Radial direction Relation ]

Mark of Position inl #t T v bz FRELLIIIRRE PR S R #
‘ i
i

. cross Properties oy 1 & orR | Emaxz OR[ER| uplor
study logs g tion I 1~.g/cm-l kg/cm?; 10 2 !kg/cmz' 102
f T
Mty il i ' o oy : P
M 14.1 75.0 | 0.53 120 © 1.00  0.85 ; 0.63
B ean . ~ i
iy pg 13.5 7.4 0.47 1135 0.93  0.80 0.59
: Range . ~15.30 ~76.9 ~0.57 ~128 ~1.07 ~O0. 90| ~0. 67
TATE oy, P ﬁu : o Ai IRV R
H "" o a i l H 3
- Mean' | 130 71,5 | 0.55 | 114 | 1.06 : 0.88 | 0.63
i it} g 2.3 67.5 0. 49 197.5 lo. 81 0.73 0. 54
Range | = ~13.8] ~75.0 ~o.61l ~175| ~1.20] ~0.98 ~0.69
W (i P | : !
T I 10.7 | 64.4 . 0.60 | 107 ; 1.18 l 1.00 | 0.60
B ean : [
i m o |10.1 60.0  0.55 105 1,15 0.9  |o.57
Range ~11.2) ~68.5 ~0.64 ~I111] ~1. zz| ~1.04] ~0.65
MA—2 e im0 ! .
F it | 00 | ses | osz  sea | 119 o098 | 057
c Mean : ! i
fii fH  9.89 52.5 0.5¢  97.5 .12 0,93 (0.54:
. Range | ~~10.5 ~60.0 ~0.62 ~105 ~1.28 ~1.04 ~0.62
i v (# ! . ! | ,
i T o0 | 7.0 ! 0.57 i 124 | 116 | 0.9 | 0.60
. B Mean H ! ; |
. it e j12.4 0.0 lo.52 116 .03 '0.88  [0.54
: Range :  ~13. s ~83.3 ~O0. 671  ~130, ~1. .27 ~1.03 ~0.65
MA—3 | —— oo b L : S
i - i i i
i Y T (e H |
% T3 i 18.4 | 726 © 055 ; 123 | L17 | 0.92 | 0.59
i I Mean | :
i it} A |12.4 i70.0 0.50 1117 .09  0.85 0. 54
i Range ~14.1; ~80.0 ~O0, 60| ~131| ~1.25 ~0.97 ~0.65
Mechanical Properties of Kapur Woods
grown in North Borneo.
Koichi Koxpd and Ry6zaburd Yamar
(Résumsé) .

This paper presents the results of tests on the mechanical and elastic properties of Kapur
woods (Dryobalanops spp.) grown in North Borneo. The tests were conducted mainly by the
methods provided in Japanese Industrial Standard on small clear specimens of timber. The
specimens were controlled in two moisture conditions, namely, (1) wet condition for specimens
belonging to Group ‘I cut from the wet disks (about 10 cm in thickness), (2) air dry condition
for those belonging to Group II cut from the logs (about 50 cm in length) and Group II cut
from the non-destructive parts of beams subjected to the structural tests (163424360 cm in
dimensions). The main results obtained from the present tests are summarized as follows:

(1) The results of several tests of each study log (Il A-1~6) are given in Table 2. The
range of apparent specific gravity of specimens in air dry condition is 0.57 to 0.76 g/cm3, the
mean value is about 0.67 g/cm?.

(2) The values of index of quality relative to the strength (omesz/R.) are presented in
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Table 3. The mean value in static bending test is about 16.1 km and no remarkable differences
among study logs are recognized. The mean value in compression parallel to grain test is about
8.3 km.

(8) The values of omar/E in the various tests are shown in Table 3. The values in
compression parallel to grain are somewhat small in comparison with other species tested and
tabulated in the previous reportst®.

(4) The values of shearing strength are low in comparison with the maximum strength in
the longitudinal compression. The mean value of v¢/rr is about 5.1.

(5) The results of tests perpendicular to grain of specimens in air dry condition are
presented in Table 4 and Table 5. The comparisons of strength properties along three mutually
perpendicular axes of syinmetry are given in Table 6 and Table 7. The ratios L: R: T are
about 100 : 7.3 : 3.3 for Youse’s modulus, and about 100 : 7.3 : 4.3 for tensile strength.

(6) The results of tension tests perpendicular to grain of specimens:cut from the wet disks
are given in Appendix 1 and Appendix 2. The relations among the positions in cross section
of disks and the values of Younc's modulus, tensile strength and or/Er in tension along
tangential axis are shown in Fig. 1 and Fig. 2. The values of Younc’s modulus and tensile

strength at A position on sapwood are somewhat lower than ‘those at other positions.

(1) AR#FMIFE « BFMd (2) RHTINC RN RIS
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1. ¥ x& o %

SOMBUE, AHEEOIIITE = LTI D B2 Al 7 — Ao o TEE kG (B
HOMERE) 217w, O ATHSMIE 1RHICD W 3 EfTAR - 723 0"

S 5 vl e
LR 1B O, B, BGHERAE EHS T LT, MIEOTE:A Y < o — 3 TR 2 s

L7 THDe APl 72380 K IMA—1, IMA—2 & 2C, DStk

AL T BRI AT o 72 72720 AT T o — AR L TiR T <l
Ml B ECElv 7z,

Y ITA—L ARS8 L 72

BT L, TN TR SIVEERIN R EE ARG, WSS T

B TR g
TG, SRR L T S,

2. A B F &
2—1. HEBRDEHT

LA S EHIUY S iil?l»’.i;"'r’:':i{-i';’:lﬁﬁﬁ@ﬁiﬁéiftﬁ'i{ 0 dE CEEERIEE 60°C, MiERiMEE 35°C CHAfiA7K3 3

%) Ol—4&(lo L, 2 TR L, B oLKREDY 102 o = & OERSER (Z5/h) =20, KRB LT
AW SNBSS R DR A B ST L, AT AT < o —ABE, WMo s v KT HEHOR 7

o — L ERD IR C R o 2L O TH B,

1) KRBT EE - 2% 1"f:l (2)  AHF I T AR FSE 42
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ANTHHEAR Y P 2 — L RREFTIE S ITHTc > Tid, Wid » THEMMO R < o — L% KIEE > T <
VERD Do TDOIDITIFEX 2 XIFI0X EX 20cm OWEMEZEV, ZhE 100°C OIEREEIT A
h, TOBNCH LN DU DRkt E, BT $IC, PR ot u i d SN L TR XI5 N
F O i35 XM O ABIRDOLIG 2 Kb, £ OFREEH DEHAIMEN: L SRR 2 5 LY,

COWESNI R LB AT T o~ k, SHICTHEDEBIBEEEXONIE/RAY T . — 1
ZEAT 2 BOIHMRE TR, S0 2 HORBIZHVT, ROERICOVTHlE, BEsL+0
HREMHLTEORRELEZONBEMAY ¥ 2 —LEPEL, BERBRATL 7.

D #E X O HRIEE o

2)  FIEIR & W i )

3) KR DALIIT X HULHER I X Ok

4) WiH, FEHM ORZERRMN 35 X OBErRIET

2—2. RBHMOKREDH )

BARLI2AOK (MA—1, MA—2) 3, REX 70~110cm (ZH¥FL 74, Fig. 1 KR+ X510
ABD Lice 2ARDIKDOKRED LI Fig. 1 IZRLTHDH, WL, #lED X & s
FHEORWLDOTH 5,

AFRIORBIT I T, TEHEER, IEER, 7% 2 1020nT, AKHEOMEZIS ¥ 5 sz,
F—HANCHFLHHAD 5 v +
EZRFTHEINT, MA—2OHK
EHFITLTMA—1DHAELL T
RIL o TeKBY 24778 > 7o Tinb
DRI R KIS 5 {5, gL 7o

KT‘/‘)—’IV%&%E
3.4. 11,12 - REFF
Ta. s, 84 & - WBFE
¥R RA
2.5 4 ---- RE#

s i) o oo sprmeps S 6a.6. 90,6 . 108.0--- FEEH
EZ) Bliﬁ‘cbf/t ﬁ%j—vs—y —I‘fijl g 5a.4. 13&,6 ---- AT
W SHRR, Higedh, Bogo 30 l00T REFRRIRH
&. 10, 13 == REF
CESFLT, FREROREDS
BRI TI A 2, ATERK |
BCIEBLL R bR S & 1 B ATR Y l
Lko X’T“/"Z'}Vﬁ%ﬂ
— 5 JUNSES 3.6.16.18 -~ REF
2—3. f# R # AT @6, 10a,8. 11 ,12--- FEAH
100° C D £LHEEA: D B T DU | |H i 6a. L L
= r s x L Rss]) U LU L
T, JEX 2cm, i 10cm, REX N ¢ (2] : !_2‘4}3'7‘& 1515,
R T ALA D - 110 - RAT
20 cm O E#MZWIAD>S 3T 2 _:n::w |q~zo ---- REfr
o, RSB oV T, Bx 2 T 40.6.5a.6. Ta. &
E: 3a.& -1 ¢
2cm, HF 10cm, 44X 30cm OIE i IOOC%SS’M‘K’KW*I
S| —eee REAT
BH, FEAEM, BHEM% 4 2 ~ 34 4L
For Uke. NTEM 5 M 12 4K -
— 6lcm —]

B BEH, SBHER > & 7 & 2.7cm, Fig. 1 #7—a#t (MA—1, MA—2) OAKD K
i 20cm, 48X 60cm X U7, Sawing method of Kapur (ITA—1, MA—2)
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RTCOMBFAME T v —F —fEEFEL, 100°C ORERHZ DL EWMANIIHF= ATy Va2~ L
Teo BB L BRI E N DR R OFITEIN T %,

2—4. BEFHE

ISEREE 75 B OUTHIGERS R O B W TIETINRY 1S T - e D THINTEIET 5,
NTEEHRABM OFIEKEZL, A7 T o — AlBMOR AR 250 - 7B SEH L, B0
SRR GRS T RV OHEE F B £ L
oo MR, JEXOMGE Fig. 2 WhT X5
I, BEFmomdsi CRko g5 30 cm O
i) TRV, ESRLA vy —vR
Yy I F AN =T FEE Yo mm) & v,
WEH TV CIRIERE OALIE 145, fEH
MO\ TS ITEA BT K 2 INHERAE
OARLSEEHEL T, WHMOHLERL S
e/ dem MRS 2 S5 08k 5 MallaE
L, TDOVHiEL > TEORDIGER L
T, ROMELE L, 5% 18cm

Fig. 2 RFl, HEFM OB Ok & RN ERE PR S ITED 727 £ 2 (I Yo mm)
Dimensions of test piece and position of shrinkage <, AMIBOMIIC 2 ¥ 2 DAL THZ D

AR B R ER AT

measuring.
T s £ IR AR R s RIS TT I X ORI £ DR 2
Kiewenre J7 S BRI R

FREHTTHLEL 720
ANTHBOWHER & BT 57D WA RRERA T, A7 Y o — ARG OARA A BiRF 3em
DM ERIY, @, JE S ORLEER SR DMl & W U F LTI 2 7z,

3. HRERBPLIUERE

ARy T 2 — B O—F oA L@ H IR IR Sem, [EX 2.7cm O/ ERD, ThzX
REERL, FHEOREEIEL TH S 60°C T2 HM, %0 100°C TAWIC 5 ETHMELIC L E DI
#a¥x Table LITRT . ZOffiE, HWEWERLLENPNAN LAWIERLRTL0LE25R5, £
FUT X 2 L MA—1DFBM DFBRIMA—20 B X D U K E RINHERMWOA R L, FRCHERAm (R
B O X OMEEROF X) OIFERDS, MA—2 Tik 8.7~9.6% THHDIKLIMA—L TIiX 9.9
~1L. 0% L KRERHERL TV 5,

3—1. SR ER

2 ARDHAKD BERM U 7 il O¥ziitEat B O % 2 Table 2 (27539,

ORI MMA—1 ORADE N MA—2 X D HHTEAFE Lo TVB T A HYATHE, HEHME
3 MA—2 OB DO HHETHL 72 o TT, FHo ATHERIC B VT TMA—2 OB 0%
BB E IR0 TV D, Eiz WA—2 KD EIRIT OV THRMHE & SEHEE = OBIRE %25 &, #ho
RS T ONTHGFHEEIIETL TV 5, ZOMOHEMEEICRKBLICH VESTEF -7 1FiLd
HFLON, — RNV XE, BRPCOBMBEOMMEE 3E2 505, L Table 2 OFRENILAHT
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Table 1. # 7 — AW ORKECEFZITLE & U IIFOIHEER
Shrinkage of Kapur from green to oven dry in the case of air seasoned material.
! — S
* k) 72 & [
: _
BAKRIR Y HFZ it & ko= I H# E (%) B o# % (%)
<, . .
v @ wm | m s il B
MA—1— 3 W B 1.2z | 62 | 248 9.75 4.19
MA—1— 4 ” 11.0 6.34 2.51 9.73 4,24
MA—1—11 ” 0.9 | 6.70 3.50 10.11 5.71
MA—1—12 ” 1.1 | 658 298 10.17 5.21
o v 64T | 2.87 9.94 4.84
MA—1—7a #E H' 1.1 3.08 | 7.20 5.03 10.79
MA—1—7b ” —_ 3.44 | 7.22 5. 66 11.10
MA—1—8a 7o lL2 3.03 1 7.34 5.00 10.75
MA—1—8b ” 11.2 2.89 | 7.63 4.81 11.25
B o T a1 | 1.3 5.13 10.97
mMA—2—3 # B | 1.5 5.36 2.57 8. 42 4.48
MA—2—6 ” 11.0 5.61 2.96 8.89 4.80
SO | ‘ 11.3 5.49 2.71 8. 66 4.64
MA—2— 9a £ B | 1o 3.06 | 6.27 5.17 9.46
MA—2—11 »7 | i g4 | 6.38 5.36 9. 74
oy ;1.0 310 | 6.32 5.27 9.60
Table 2. I KOFCHEME, IHER, T
Drying rate, shrinkage and specific gravity of log.
; D.B.T.60°C, W.B.T. |fiH, #EH| & W
4 | 85°Co%&MH: H%?a;l :
FARKRR Y %S )Hi L7KB 1051 Bl BER ﬁ&é&@l oM ®B(%) | AWME
p DEGHEE | SHE i | — — =
LT %I | o | GRAE) L | x| (gfem?)
MA—1—2 | #RH 0.100 | 2.80 | 9.82 | 4.36 0..70
MA—1—5 |~ 0.090 '  3.00 | 9.80 1 5.06 0.71
¥ B ' 0.095 | 2.90 1.60 9. 81 4.64 0.70
MA—1—5a JERE | 0.080 2.50 | 6.69 7.19 0.66
MA—1—10b #EH | 0.070 1.80 | 5.59 9.43 0. 69
MA—2—4 WE | 0.255 5.20 | 9.50 4.83 0.62
MA—2—5 7 | 0.200 4.50 9.22 4.79 0.66
MA—2—7 ” | 0.165 4.40 9.56 5.16 0.62
MA—2—8 # | 0.120 4.20 | 9.50 4.93 0.59
ET 0.199 4.70 | 1.69 9.45 4.91 0.62
MA—2—4a IBHE 0.220 5.60 | 8. 14 8.09 0.62
MA—2—5a ” 0. 200 5.40 8.17 6.04 0.63
o 0.210 5.50 | 8.15 7.08 0.63
MmMA—2—22 fiEH 0.098 2.78 | | 4,44 10.16 0. 64
MA—2—23 ” 0.115 2.80 | | 4.34 10.15 0.63
oy | 0.106 2.18 | 4.39 10.15 0. 64
MA—1 AKRTIEMA—2 L HEL TIOHHEEILDHILDEVX D, TAIHIZMA—2 ILKIZD

XA —ER A & SIVCRE 3 X GBI (MA—2—4, TMMA—2—43), X0 1 ¥d 5 & St ia

LUK D DR (MMA—2—5, MA—2—52a) I D EEHHEEZ KL TH 5 LRH,

BHER & DT H

EDESEDONE V. THIZRL MA—1 AT MA—1—5 GREMK), MA—1—5a GEAEH) &
DRI D DERVREDEND, —FINT > TIAFB OEESEEE IR B > BESIEEOIETH b,
ABD DE»LREFHIVUKERISES K TN TASBEHPEL LD LD EEL RT3, —FF—[K
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BB & SNIGEBENEIAM X 0 AKOHERC LT B2 Licieh, MA—2 KD X S ichbiko
BEESEE ORI T LR T WERIC DWW T, 1 OO TR 251 A b 51 iy, K
WO ALE SIS KER &, KRB PMERL L 722 L DFADKT- L BT HIHL AV, —BS
E LN EM LBREEM & TRIU X 5 GBS EEZ R T 0LEALN 5, GIEMBSHREM & Y vz
BORBER R LB, DY 77 7 M OEERBRY vy F A5 v Fith-7cns, £0 L E3HEM
DRI D HFRMAIT I A2 727201, FHRED D20 FARY O F kDM & L TBEL 7. vz
i, BLLOIEEREDOBVIKIT D o TE, [i—BARNASIERICIS N2z, BHEMICD V- THlsE
BERILEL 78, BREZRH ORIRSEILL TV 2 Lit/ed, Table 2 o X IHEREZD L, &
& @ Table 1 OFiRITE MA—2 ALKDOIWHERIZ, MA—1 ML T/hE<%L, LasliEsl
HEIZOWTHNE, S X o THIMLTVWS LB 56N%, T Table 1 O & MHiET 5 dild, Hiko
BB B D VI AT T 2~ BB E ORI E DL T Y, S OBEIRARIRD iz L 72
MRS LEXONT, FAMEELRATE L0, FHRATHO F EEHTRET 5,

3—2. REFIRHER

[£E 2cm, #if 10cm, £X 20cm ORHMEME MA—1, MA—2 ONKZ?DL 3HF>KKDY,
100°C DEEHE T RUHITHEEE U 7 BR D K OFLEE 35 X OHEGE SN 7 #4185 & Table 3 12773,

Table 3. 100°Co 2 kEEHat bR, S
Result of quick drying test at 100°C.

oy | B sonomme s 3k E/}%}) fi STl (°C) | IHE(%)
o | & TR O S B T eS| N T A S ST -
OV e v oz G () PR E e ™| ’ i
MA-1-13 16 6~7 2~3 1 65 45 47~50 [2.0~2.3] 81 9.7 1 6.5
MA-1-10 7 5~6 6 5 63 49 48 2.3~3.0 71 9.2 ! 14.7
IMA-1- 6 5 5 6 5 63 55 48 3.0 71 10.5 1 14.4
MA-2- 2 24 5~6 2~3 1 73 36 50~53 |2,3~3.0] 81 9.3 i 7.0
MmA-2- 5 17 B 4~5 1 72 45 50~53 13.0 77 9.6 | 10.0
IMA-2- 8 8 4 7 4 80 50 48 2.8 73 9.8 ' 13.2

W W, KR EBEOWTTORBIRKOLATIL, LOREE S OB OEIRHNL, 2%vio
PHHEVBDETICOE 1~ 8ICHHL, NEHEhLERKICLTL~6 £TIIHHL, Torin
B2 TH T =MDV TORRE IR L I2D D,

ZhSORR X D BEINRRL RO EBLBHEESNS,

(BRI 25N R T K JE S OIS S Vv e RIBLLIIENBEILS A TRV (SRR ISh 25
AU TV WEEEIISENEISE Y (5) MA—1 OHIX10~20% 5l v, 7o B ERESEE B 0+ 5 SLEE
BEEVWRTWT E2BAL 72,

FRCOHREIDBTORCKIGHBIND LBEXLND AT P o — I, TR0 L TER
IREE 46~50°C, FIBIRIHEZ 2.2~3.0°C, HSREER 70°C BEX IV 2HMIh, R¥ .-
HERTH S MR &l & LT, EERIRAE 46°C, BEMIKIABEE 3.0°C, ¥KilER 70°C U7,

XEIHI-X DT, ZORBICEVTIEINEERD S E DN RIFERHNORENE i >T W5, |
HOI, bR FEN 7 — AMORNEE & IHERD DS bhuads, I XEBHERIIBLIEE KEL,
X 5 ITHLRHEE VIR BB 7 B O BURRZIRIASR 5 B THLLIZ E IR TR o TV o —fRDI BT
NIEPHEROAE , EHROFVELLIEEEHMSE LT VL2 5,
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ZO 2 OOMET HBIRE, BLOISEWHRIE E IR N 4 U725 3R D REBIE 1 MR 017372 L v
DENIC K VEZCTIRD £y ML D TEAV 2 EELDN S,

TOXSBFEANIERENIB L DL LT Table 3 #2425 LBLOBITEBEOIHERSAEZ <o
TWb,

3—3. A7 T a—ILEER

FAREITENACX I, TORY Y . —ARBTIE, MA—1, WMA—2 O 2AKDIKSLFIFh
RBMEREL, NTEHRAY Y - — Bl 7.

FERIE 100°C OAMEEIAM X D kDol L, 5T X DV IEEWRVLEXOND &ML, £

NEEILICBIELACENE, A 3EORBENTR 72 ZOBHE, HANIKAY I o~ EE LT
SFEHEMBEEM, ZITIRIROREBED MA—1, MMA—2 OFRREBHMEZEMICE V EEATERL
7o

B XER DY ML £ 3 X ORI, i L ikBii#cior Table 4 125504,
Table 4. #HRERDOECK: &M & B FoE

Drying conditions and number of test pieces.

! B oM & . (C°) AW D s

JEARFE S H) M | & K . .

| D.B.T. W.B.T. | D.B.T. W H|#E H|E

o MmA—1 ] ! ‘ 1 1 —
CARRNC N MA—2 50.0 |  47.0 — R —
- —1 ' | 2 2 R —
F2ENB | pas 60 | w0 | w0 |[-2 } fe- T
- —1 ! 1 1 —

33 [\ A R } gﬁ—z | 46.0 f 43.5 \ 70.0 Ivl—‘ T ——

3—3—1. 8 1 [3ER

Z T TORERE 100°C D 2GHRCHEER D 5 RDA KM X D ILBIMEEY T, EFRBETAV,
BRI AT 351 DA OARAE R IZE L 7o, BCERAMIUNEEE 50°C, WERIMEE 47°CoO&ML L, Wt
N, AR E RGOSR THRER 7o MA—L OILKIZOWTIE, ] (MA—1—12), #EE
(MA—1—7b) #M& 18, MA—2 OIKICOWTIE, BWEH (MA—2—16) 1, FEEH (MMA—2
—11, MA—2—12) 28EMH L. MBI H > THERIIfTRbiRs o7

ABROFERIE, MA—1 ALKOMEHH (IMA—1—7D) i 47kE 61.8% THliGic 5~25cm Ol
%FEEL, F MA—2 ANICOWTIE, HEHM (MA—2—16) 1Z&7KE 55.3% TR X CHiliC
20cm ¥R L, HEEM (MA—2—11) 1IZIX&7KE 67.0% THEK 50 cm O¥hATvEh gk
Licio®, SEEICAREY LAY P o — e LTRBTIT LY 572,

3—3—2. 2 [ulFAhR

%2 EHEBRIE 100°C 2EEEMR X DRk KIFTA R, BB LER, Yy, PR E
2ARDHKICOVTRITH LS BE T~ X 51T, AHOHR LR —ARCBY SIS IIET
PEEOFMICOVT, MA—1, MA—2 OIKADD & -7 cHlBrL 72,

RS AR 46°C, WEKIREE 43°C, #KIRIE 70°C XL, MBHIEE, AAEDEVK
OfERV I, Tihbb MA—1 ORKIEDWTiE, WAM (MA—1-3, MA—1—4), HEAHM (MA
—1—7a, MA—1—8a) #& 2K ¥FoLL, &1 (MA—1—4, MA—1—8a) =HMHKH (100°C,
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Table 5. 71 7 — A OB &7KER L IHEE (MA—1, IMA—2)
Moisture content and shrinkage of Kapur (IIA—1, IIA—2).

* & K E (% oo R (%)
BFEAKRRD %5 X ft kb 4 o|w #E
p | ¥ W kD — — -
wo|E x| || o
MA—1— 3 e | 6.8 | 80 | 772 | 260 | 1045| 424 & Ja7H
5 MA—1— 4 ” 71.6 5.8 | 9.22 | 2.95 | 11,11 | 4.31 | F)7EH
2 | MA—1—7a #EE | 69.5 10.5 3.07 8.10 5.33  12.37 | Hfl »
| mMA—1—38a | » 67.6 9.7 | 3.17 9.12 \ 5.17 | 13.01 | ¥ ~
B mmA—2—3 CHE | 717 5.4 | 8.56 | 3.13 | 10.00 | 4.19 | & A I
st | WA—2—6 | 7 | 7.9 6.3 | — | 3.97 | — 5.42‘ ”
| MA—2— 6a JBRE | 69.7 6.1 —_ 6.25 —_ 7.88 ”
B | MWMA—2—9a |#EH | 71.7 9.7 | — | 7.53 ‘ — | 10.69 ”
| mA—2—10a Lo 74.0 10.9 | 2.97 | 7.67 | 5.28| 11.19 ”
% | mMA—1—11 HwE | 65.2 9.0 | 8.42 | 4,07 10.95 | 5.59 | f& 4
3 | mMA—1—8b HEE | 63.5 9.8 | 2.86 | 9.10 5.03 | 12.71 ”
Bl TmA—2—18 wE | 71.7 5.6 | 8.12 | 3.61 9.39 | 4.35 7
| IMA—2— 9b ¥EH | 69.0 7.5 3.61 8.08 5.22 | 10.34 ”
B MA—2—10b ” 68.0 6.6 3.94 9.69 5.28 | 11.68 | WiHZE#E
IA-1
0 o me DB.T.
—— 7d
-
(----13 MEARE)
. L 1 1 1 1 - 1 1
40 0 120 160 200 240 790 520 360(hr.)
1 1 ! 1 [ f 1 1 )
0 2 4 6 8 10 12 4 15 (day)
g Kk B OB

Fig. 3-a # 7'~ A# Ok, 2 Eits (MA—1)
Drying process of Kapur (2nd test, ITA-1).

30%) L, MEAEEOMEFMIC D & BRizEE (100°C, 304) &7/ -7

MA—2 OIKIZDOWVWTIE, REHM (TA—2—3, MA—2—6), HEAH (ITA—2—9a, MMA—2—10a)
&2 BIEM (MA—2—62) 1#ZRAVic,. MA—2 O&RBMOEE, MHsk X OHiEEOQm
AT DT, AR DAL &R, IR S OBFRE T~ ThbbiRE Mo S AR

i
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DBT.
&
7K
x WA.T.
%
m
&’
3
DBI-WBT.
1 1 1 I i 1 1 I )
0 R R R R TR TR T R YT
0 2 4 6 3 70 7 415 (day)
£ R B M

Fig. 3-b » 7 — A# O, 52 EHE (TA—2)
Drying process of Kapur (2nd test, I A-2).

Lichii e, BB oREZARY Lich DT, MA—2—3 OENTA:EL 30 cm OILKDIE A
5 8.5cm Ao 7cfiiE, MA—2—6 iZEHmodid (Bhor-H 13.5cm) ORBMTH S,

oril, IR T XULHIFOINGEER, WMEBMES % Fig. 3-a, Fig. 3-b, Table 5 1275
T

MA—1 HKRIZOEYWHEEONREH S &, RAMOYL, GRE 10% £ TEHET BE, OB
LML TH 23% OWMEHE B0, FlhioRE (47k%36.5%) EAH (MA—1—7a) Tk
W BEEHFRINERD D oD X I, RESKARTEBREL TWDH T 25, EHRIFREFIEOVWTELS
&, TOBEOYII X O, EENHEERET I OICKRELRMREDL VL L D,

ARIR D RCBIC X 5EERANE, Fig. 3-b Rl 51T, BOEVWIREM ORBH s M07od, X
> & D LB o0 Z2ic { Wis, SEEOMEBIT (MA—2—3) OF 2 hRiiid (A—2—6) Tt
~T, HKE 10% ECTRETHEHY 10% ORRIERRIZE > T,

WIZ AR D M OEERE X Fig. 3-a, Fig. 3-b offi#iNs-5, F—KITBWTREM O —FE
RRECEEER L, WV TIEHE, fEEHMOMEC R > Tv b, CNRIEDHVRT T, IV IEMRED
Dipterocarpaceae O #ifdi & A7 Z R L TW5, LA L Table 2 Q¥ tRERIZ IV TIE, WEHM O
BREE X D DBIEM OB RRREL o TWT, ZORY Y . — L BORRLHIZR > TnBA, Th
WRDEL AL S, KRB ICBEHRT AREE, #OORE X EEESKT T MHLC XV RESHD
B TH B, Lich > T Fig. 3-b TR SNAMRRHERD 5 5, SREICE VR CHE LD GRSV
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WEH (MA—2—3) LiBfEH (MA—2—6a) L&ILiRT 5 &, BREH X D WEM I pSRErimeH 38
VA, RIS LB SN HM (ITA—2—6) &, [WUEMECH D MM EZILIET S &, 1TLAE
Fl—Dff £ 7% > T, #iiD Table 2 OFFHEE > TV 5,

HAFI ORI EZ MA—1, MA—2 OEAMIICOVT, EMdLEKR 10% £ TEERT 5ICYE
FTHMMTHIRL TAHS L, WEMOYES, MA—1—3 i3 303hr, MA—2—3 X 234hr, MA—2—6
' 260 hr FELTCWD, —HIEAMOBAE, hllEL A TA—1—7a & MA—2 QLI DR
BIFAZER T TH D, TOZ L SHKRYIOEHEIFNE, MA—2 kDS B MA—L ikkbd,
14~23%EERVEEZ LIS,

HHAMIOARD 3 TOREHNE, 3 1EMR X D JERENSP B o0 Pind, MA—1 Ok
HzowTid, PRIEE (GKE 36%) & LAEAM (MA—1—72) Oz vElihai4 Ui iid
T, MhMBAITITTRD Dhied e Lo LIBLFUR H A (LA —1--3) iS5 Lk # (B7kER 37%)
WARMD LA T, 2~3cm O/IX7a¥hsBETk, —F MA—2 OB OvTiE, ok
AL RO EIC D X 523, Rl iiussid: U e iBidtid MA—2—3, WMA—2—6 OFRH &,
MA—2—102a OREHMIC, 10cm (FE DI HIILASTES Hbivic, Ehc MMA—2—9a (REEHM) 4%
fLitite (&AKE 27.6%), HMHEICHFBAET 72,

BEBRERIG O £ FABRM O IRFERE, MA—1 OHEMIT 4~5 mm, MA—2 OHEHIC 2~3 mm D Cup
PRETHD, WA—1 DR, KEMOBABKE RN > T, HOF TV (—HOKAIZ FH
KRS XD, WHRKAED R Vic X » TEU VR E O 1%, PIWREL: MA—1—14 (K
B) T 5mm, MA—2—3 (KH) i< 265mm, MA—2—6 (BKE) i< 21lmm OF I ViHidd, o
FHERTIE MA—2 OFRENRLT L, ERINEAHMORDOL LT > TV 5B,

HRABIIHHAE L 72 MA—1—8a DREAMORLINIC A E <AT Twichd, fho BT+ (I
A—1, MA—2) RIXDEHVADBNED 57,

Table 5 iRl 7z MA—1 OB E XOWI, il AEM O AKIEROii% Table 1 DRREE
el MO E 2 H, TEHMOERBFRIZ OV T L, S SICKAREHRMICAH T2 ATERA
rY o —nHOlEERDDH L Table 6 1275, DI E»LWTFRBIEMGINOIMER GREMIZ

Table 6. {EHEIIC 3513 D A LM OIS A
Increase ratio of shrinkage of kiln dry wood in the tangential direction.

) K 4B e (%) KIKBLpR 2 NI
Bk AR E % (53 : BHAM Lo | W %
D | RmEEM | ATHEA | RN
MA—1—3 W H 9.75 | 10.45 1.07
MA—1—4 ” 9.73 11,11 1.14
MA—1—7a T H 1079 | 12.37 1.15
MA—1—8a ” 10.75 | 13.01 1.21

VTIIFS T, EEAC OV TS T oI b bbb, HEHHMOIEEROE A X Rz T
LTwb,

EAME, HEEM E DA AT S &, MM X ) bIGERSRINL, & CRERMOR4G, h
HIZEEM O BIIETEAS 1,15 THBICHL, FIIERME 121 AZ K- Twd, —F MA—2 DR
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KIZOWTHEMOIGERE %5 &, EXHFMOMAINERORE D b, PLHOHDSBAE (/LT
51, 100°C OAEEHERRT L RO ESH TV 5. BHERRNORMERD S Aiic 2>V T3 O TN
WENTVDH XS THLIED STV ER, EEHMTEDBRLKRELE>TVELL, bbbl
W EHM O X OIEER ORI, BLOIZES T2V TR E 7% » THAREHIT A5, I LMo
IER ORISR &, REOIKEMMENRE DLW TAE L, TORRI FROOShE & SIHET
BB AN TS 5. TOX S REDDLSNLT IVMREH TN A CABIR Y RIS Z, FHITT]
WOy MEZEZ, BOKEVRIEEEHNICCWHRIZLTWS EE X BN,

3—3—3. 3 [EHE

Z ORBUTH L A iBR# 1, Table 4 iITRTMLKMA—L OIKZDWTIE, HAHREH (MA—1

ﬁ@%ﬁﬁ%l,2@@&%%@&0%%w%ﬂtbr,ﬁﬁﬁ§4&wc,wﬁﬁ£4&yc,%f
IMBET0.0°C & Lize ZO&MEIIHENHDIIEY, SEDORMTEKROMTITE BIRVEHZLILL
iz MA—1, MMA—2 oOEMicshnEUlckd, ZoEiTEhd - D EHEZBHTTIT R >,

| —— Al

-l (4R 8)
10 — 8¢ (AE B) DB.T.
—o—  JA2-18 (4R B)
—— 9¢ (4E B)
- 106 (FEB- MEARE)

~
S
T

1 - 1 L 1 L ]

40 80 120 160 200 240 280 320 560 400 440 (hr)
0 ? 4 6 9 10 17 1:1- 16 1%} 1§(ddy)
OB B M
Fig. 4 » 7 — MoK, # 3 EH% (ITA—1, TMA—2)
Drying process of Kapur (3rd test, MA—1, MA—2).

W, BREKTRE X CLRROBMER, RBMESRLE % Fig. 4, Table 5 {TR¥,
HRRIIAOAK D I X OVE ST, FIASESEY D, FicitAEUERITE s RO SN »
7co EREHREROENDRD NI 57,
BB TS 548 OREEIR, MA—1—11 (JRE) i€ 4~5mm, MMA—2—18 (}RE) T 2~
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3mm @ Cup 3% -T, HEIOHE [[FEED Cup BERL TV, MEFNDOR T ViX MMA—2—
18 DIRICAL, TOBRERMEODD LKL T, PLAULK>Twd, FRAZTOWTHHEOHK
BREFBETH S, LI IPUEEEM (MA—2—10b) O#LAlicAE {EL T,

FURBIDHERIE, &AM 2EMBRL D DR K> TWv 523, KA, EEHME S MA—1 Dbk
MolBREZ <, Thidiitio 100°C SiEEgfatsy, HRERBROBRE BT 5,

Lik 3 BB R 2 SBFETIUE, T OBREEINS 5 WIZFHAERIC X T, R ERT S
ERTE, XOWRED VEITEF o7 —AHMEIDHRE,

AR D FICEIRBH OGS RS # 03, REMOEE, KRR AT X » CTEGRRD R 2
®b, COWHEWEH T —AbDH Tk, Dipterocarpaceae IZJFT 2 BIHED—RHVH K, & DL 5D,
ROV TS H S BT 5,

Table 5 iR L 75 3 ERBROMAEIRE, EEMOLEREELS 5 L, MA—1 DEREMDOIHE
By 10.95~12.71%, FFEHMNE 5.03~5.59% THHOCHL, MA—2 OEMHFMFIE 9.39~10.34
%, FEFINE 4.35~5.22% LV Thd MA—1 HKRDOFRAERPER LKL -T, T EORARE
#, AREEAROBER LG > TV 5,

RICH 2 ERBIC 31 2R D 5 B, Table 6 IWiRL A WA—L RO EMRI M OBER L, Table 5
AT WA—2 OREH OSE & hIfOE X HIOIEEE, EHIARQE L MERMICECE
RBABEBPBIITH B L EPLRDTEDBVE X 5,

(1) 7= AMREEEA TR oA VRT TEF 27~ AMERU X ST, ANTEEITEEL, %
BT S LIERIBEAL, BRABECRLTVHETSHS LEX LS, QMK AT TIMEE
BHRT B5E1T, FEEMOESBHE (ERER) BEVvEEXOhTwies, RARREL S 25hok
FTHEHRTIER, FRCEMRTBEIFMOBHEIET DD EE X B, (3)E/2Z ORERBLLCIEL
BT LN T, REAMOESHFAORFERENEAE S REMAZFE- TV HIDEHEIND,

EHNZOWTHE, 3EDORBOBERIP O VEITEF T —1, H5Wifho Dipterocarpaceae O
B LT, #7—23EhR2 VBT HE LV b, ER—EHNSEL B LRPRPSIHRDIT
K, Ladb—RESHEREZ T8 LB 15 22% UTOREKBRCRENTH, WEEHELELT
D LM BENPECSERY DS, TOD NTHIRIERBELBIETHY, S TR IiER
HBMEEKBEPILE > TOBOPEEZLNSS, ZOMMEZFEOMIZ, —RICERRREDEL
LWHIEH LD DT, X EOIEROMALIISOTFELZERICH S5, TOBHEIRETH S,

BEZOHENEHEEL T, TRMOMRIINT 546%, S5IHM»FANLBHORDI, MA—
4 DOHKEZHEAL THERRZ TR o788, MA—1, MA—2 OALKITIE~=TIEE2icEhic<<, L
PHREDECD, FHEMEHZE L, TOER»D, MA—1, MA—2 OB T 5 &2 Kk
5 Z AR IR 2o DI S T,

Bk, 27T o —AlBicfi Lz MA—1, WMA—2 OILKD, #7—AMeRETS L0 LTI,
SEIDAY T a—nD5h, HB1ERBIIFEIETETCHECEST, 2 EHM L £4% <mEh
DAL, BIEMBIEIAEEY THD0, BRI APL2PBTERLEL, SHIRELICE 2 BREBT
ENDREL D, Thb DR & DAHIEE 46°C, BERAE 43.5°C, KARBEIIROEN%
EELTT0~72°C &L, 1NMORTY . —1% Fig. 5 KiTd. COEE, av br—L¥ v
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VIREE M ORZIE A B < IV B 7o i, FEEMICRID, PR ERITR o TEBRREE, B2 E &8 3 mEi5HR
OHHE LT, 1I6HIIET 525 THBRE AR 2T, 6/KE 10% £TERT S0 17~18 HIZ-
650

4. ¥ & 2]

AFINEZLRVRFED T —AHDOWT, 2, 3OEERBEZTR, TOCREAELCTWIEE
O, BE BEELLOBREENTHLROEEDITHS,

1) MEEEE, IHEER, Hih, EV RS OERNME, HDVIEM—KITH - THEEIC X » Th s
DERDDB.

2) EEEEAURBNCHER LA, MA—2 OFs% MA—L X ViRE, EEHE dEv,. KRIEKD
B OWTIHREHM AL T, WL D dIFRORDFE < Elf T 5. ARYFIC2OWTIE, KE
MOBEPREEM X D bEEEILEY,

3) I OWTIEIRBM OBFE, HERORE L HNCTWEAICH 5. ROFV DHERORIZE
RKELLEL TS,

4) Table 1 ORAHEZRTLAFICL M ORKER &, AT R TAIT LA OIEE (Table
6 £IB) OZEMFETHIET S L, ANIHRIC X DBBERSIEFICAE LAY, FTEEM ORGSR
2, WEMIVIREVZLE, RERI VSO IOBEAMSEMT B E55, » 7 —ARIIERIC
FERABBPELLTVHIETHD V2 5,

5) WARENERREMZERTIOCKERMELDD, Lir-LIERSEZ 5700, ZOREITD
WTIABZEEREL T30 L Bbhd, EREEKECENTD, FEOE{LITHLEIL TV
BaRoTwald, AL CREZZ PRI SBETH 2 L25, Hin &2 81 v P TH 5,

6) HT—AMORTY o~ &L TR, BREHCEHRIELST W L, BHECX>TIEERD
BREFEOHRE L LD, HEEEZEIECLT E2EHBL Y IPMETFEBLL, BRohs
HEEIMEME DA LMEL, KKRIBER 70~72°C Tl Fig. 5 KRTAY Y. — A3 @Y 25
ns,

X #iK

1) FR E - SEKK ERE— AXETEMEOME, HEEGE LI, eIk, 153, (1963)

2) FR B ERE— EEMOME 1, » VAT TEM S BIEOEIR A Y o — L, RBHE, 190,
(1966)

3) FR H:AMERRY Y . - VOBRER, KT, 20, 5 (1965)

) FR OHE - KRE— MEMOWE 2, YSUIEAS Y FEAMOEE 25T . —, bR
), 190, (1966)
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Drying Schedule of Kapur Woods

grown in North Borneo.

Shin Terazawa and Shdichi Satd

(Résumé)
Drying tests of Kapur woods grown in North Borneo were carried out in this investigation.
Various properties that appeared in the Kiln-drying of them were studied, and the drying
schedules for one-inch-thick board were determined. The results of test were as follows:

(1) The drying rate, shrinkage, and initial crack were

Specits
remarkably different, even in the same log. Mm% Kapur
col
(2) The crack appeared more frequently in the board (£ DBT |WEBT.
(c*) [
sawn from the outer part of log than that from the
innerpart of log. The deformation happened more Orr——""1"""1
evidently in the outer part of log. This species tended
60
to crack very easily.

(3) The drying rate was faster in the outer part of log, 50 435
and the flat sawn board dried more quickly than the 460 | 459
quarter sawn board. 0 4190

(4) The initial steaming of log was effective for the 50.0 470
shortening of drying time, but made the shrinkage 50 | 590 430
increase. 60.0 460

50 50.0
A suitable drying schedule for the 1 inch board is 20 r 65. A1.0
45~47
indicated in Fig 5. T0~T2
40~42
10 |
Inital unneccssanz
steamsng Internal steaming FS)
) necessary
Dq.ng time. 16 days

Note ----- ; Imtial moisture content
Control sample : Edge grain
Fig. 5 Suitable drying sche-
dules of 1 inch board of
Kapur.
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VI. dbR L FFFEH T — A MO EEESIT 31T 5 G RER
(FAEEM O EEE8IC 3517 BHENIEERRER 48 3 8

2 B
1. ¥ zx #H %

AT, BEMOMEO—FE L TIEL XA ED T — AT OVT, S ZITHE LCHEM ORI
BT HHEIERBEY WHECRBREERL, SERMMELZEBIRL, TORAZHEL» TR E LD
W, AMIBCHASh 2 B2 EREMHL T, MEHOABRMNFIAZE»5 L 2BNET530TH
%,

AR EMT 5 dic b TRIE VIR WIS A L, ERITEERA, BMBIEEE LRk
BE, SAMRESBH KT CEH#T 5.

2. R B FH &

2—1. RBREOHE
ARBILRITR TONHES I X NI 2 EHE & T 5 OHFGHEBR D 2 THE OMRIC X h HEMHMEL
EHB LIRS,

1. EI4EEHGEER, PLEMIEH 52U Fig. 1 0 X 5 CHEQE S ICHM Shic iz, KAk
(25% wWi%) Licob, HEIRE 50°C ORWIRETEKE 10% BEETATESRL TrD, # #
AKAD 3FAETNIKBR %2 Fig. 2 WRT PR LI FTECARRY, &KE 12% iiECHET 5. 2D
AR 2 IHIR S (S P v 7 A — &% —% L DT, BHEZRBUCA » v 77 7 CHHIRED b v
7 EZ RS RERE DAL U E M 5
B X Uk (5T b sfEE
LTtk 5%, 20 b7 {HZTHERTC
WHL, 1Wdkho®k by & (fom) LK
RrETENRE 7 b OEIHIHKEL (Pkglem) DB
FREZRD D, TOREKDILELNIBFRRN
P=g+af TkT5 ¢ HIW a OWFEKE
ISR IC 351 B IS L L TR B, HRLONDI MG ISR IR ARBR Yy HRIDHIIBIER R 0 KRRy

¥k, TORBREMOFEENICIWTD, H

FOBLAEHOKE THMAI L ) it aih el
MCEAVBON, P=atef® O R izHiF @b e
% @ a, B D 3REELTOEEL L TRR

EET BTG £ 19 550m Brighmoks £45cm
2 OIEEZEE LT ORRORMHE, Fig. 1 OINHEHBSRH ORI D
BEEAA VI RTED U 7 UTHIHEHTERBR AL & [RlERIS, Sown board for cutting force test.

(1) AMBWTEMIHES
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AB b Shicifikize 10% FECA
THEF L Th D, EX30~50mmX
fE60mm X & X 2000mm O iKERH 7
b, xor2bYEEE RS
DO E L THEH Ld25E%E
B, (Lot TR DHF MR

SRR
20

1IN K 85t Sk s 4R V1) A SR

Longitudinal cut Transverse cut: 217785 . BEDFMIL, TIHIED
LS T r— fest piece

RECX vz B0, —E8H
B LY g /5 7o OMER
ZYIHILC, £ 500mm % Hf7i
T o E T 5 (ReREME
Yo BEbOEED, ERAEXRE

‘ s

SATRES DIEVHDORKALEE L)
LU I={id T)e T
RO+ SICRRERI 0 ARB Y >
Cross cut test piece Moisture content test piece OFR LS M E (Lm) & RA
811 mm

& (D%) oBFRERDD, OB
RITIHVTRER 70% 1ELE)
it a0 FmaROIEREL L
TEFRT D, AEHOUNIKHE, B 1EEREZAY, AR 1H, [EiEfk 6180r.p.m, 3% D #EE
20m/min, +4 7 O#E SKH3, FEMH 40°, GIEIMA 56° TH 5.

2—2. {#tEH

BB AR DB B ETE R R A I BAAAR S TA—1, MA—2, MA—3, kDK
MBI MA—4, IA—6 DOHKX YW ARY LARE A7,

FIEHE AR ORI D 1T, T E O~ 3RDIKE FE 500 mm 1Zfy)h L, Fig. 1 k@3l
SHFRYIHRBRHMAICRE 46 mm QMR 3#HEGDEMARE LoD, KDY OLKRERIEEERE
DAY CHECTEE 60mm OXESIFE L, ZOMIRE 30% BECKALEREL THLHATHRD X

Fig. 2 #Bt ORIk

Test piece.

Table 1. GVHREEHEAERF IR

Sown board for test piece of cutting force.

. = = EC R i [ % 5
oK FE No. Sown board No.
Test piece MWoog Mo H A @ g oWl
Log No. No. (L) (T) (©)
1 01 1—1 01
MA—1 2 13 1—2 12
3 03 2—1 12
1 03 1—2 03
MA—2 2 02 2—1 02
\. 3 04 2—2 12
1 02 1—1 02
MA—3 2 .14 2—1 02
3 01 2—2 01

HiIEFSIX Fig. 1 OKARYFES  See Fig. 1.
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S IEREIRE 50°C DEWIRETATERL, RRCX2ENAZEOREEZREEHEHOARIRI BRTED
DO 3B RO & L TRV,

BB OFHER Fig. 2 R T EE Y THEARAYIERBRM OMEIHFOESIE 0mm Th5,
7, RBMOBERERKTOVWTH, B, KRoFmoLOBIRBRtIc VW TErhfh 3oL L,
N ORBMICAV iR E Table 1 wid. RFARICTHTHERE ST Fig. 1 @RTAREST
BoTERHTOAR I NERENAARES LIIRLSDDOTH B,

UIHIE & FEHE & B AL OF MBI ORI Y 1%, HHEHF O Fig. 1~Fig.3 KHH ARV EIT L H 8L
N7 iR D255 Table 2 WRTHRZ RS, R OUHIRERM & RIFFCATRZERL, 1§ 60mm
XJE X 30 mm X £ X 2000 mm D~FEORBMICAR D L.

Table 2. WEOFHFmaABRAIER

Sown board for wear test of edge.

R K % 5 R B 5 B KX & 5 B ® F_ 5
Log No. Sown board No. Log No. Sown board No.
IMA—4 1—O01 IMA—6 1—04

” 1—02 ” 1—05
” 4—01 ” 3—03
” 4—02 ” 4—01
4—02
5—07

EMBESITEHOB T OARKICL 5,

ZORERD LB Ok & K ICELVWREM B KOERE, EREEARRD & 7% o 7238 2
&, HHREVARY LB ASEHFCET X S CERB L 2. FRBIIME OB R b M Bk 0%k
B3 50 ¥ L, ZOkkrhoUIEIEOFHEE T 5MEBRME LT 25 HOMBMERAN, SIHIE O
DEMETIHIEHERICHEL VR 204@EOREEL, #E, BILDL, BEVOIRED L LT

2—3. REMOEKEL K CHEDAE

ZIH B DAIE 57V BRI 351 D HHIEERRIED 10 b LDV TITARAVIRD X S iIBIEL 7.

1) YIHBEHRBRM OEKEBI XU EDRIEIX, Fig. 2 RT & L EKREYIEIET & 9IHl#% I
BMHEES 5mm ORBRAZEYD, £FEICXDEKELRD, HEOFHEKELD > THRRLT,
BREIL Fig. 2 KR TRBM OS2 LAKKD LcHERA 25 OERBRICAV SR AARELFAUHST
20mm X 40mm X 50mm DI 2 ED AMEZBIE L/, ok, KO R X CETEIEBRAIOHI D
hoRERS2RVOTHE 20mm 289 & > LBSOELHREZ RS 50 mm CARY L 2 DOREKR
FOBRBEZNEL TOFEBEREL DS > TERLA. ZhbORIERHRE Table 3, 4, 5 ITRT,

2) YN A UL T AL OHFMRBM DG KRR XL CEREOHIE

£7k#H 13 Kett M-8 RIE7KRERERIC X » HIARZ 15D ZEANCEIEL /2o Tz, BREIHARM

% 50mm Y0 LB Ic X hilEL 2, 2hdflEfER%E Table 7 WALk,

3. RBRERBIUEER

3—1. HHREIREER



—104 — HWERBRSMARE 1975

ARCORMBRIRI S &5V'T, HOH 77— A 3ERDOAKX VAR Y LicfBficonT, # # &
XOARAF D 3EIHHEHEREBRZ KL, £ D+ 7> S BAYIEIE S/ b OEIEIEST (Pkglem) %
BIEL, 1B D%VE (fem) & OBfRERDI. £OKREE Fig. 3, 4, 5 iTRT. ZOBKRR

TA-1
6-0F # 3m
< Jrans verse cut
< M Mo.] P=227 ¥+ Q70
S 4.0 JMo.2 P=2.89 f + 080
N ey /Vo;% P=330F + 095 e
i myg P=286# + 080 e BT =
< e s
€ P 20 e
p jp
S%
~ ©080)
0 1 1 1 |
200 —-—+-— No. !
-——x——— N0.2 .
—t—= M3 s
18.0F — > 149 (Average) Tt
/’6
.
/60% .. oy
>
e A
8 37 ol SR
2 wi ;//4 X Ol A
R o Cross cut

No. P=1457 f+6.90
No.2 P=i4.56 f +630

n No.3 P=10.05 % +830
3 g P=/3/2  +7.10
P 100
g
@
80 g 1 oml
)2 Long/tudinal cut
No.l P=355F + 140
60 No2 P-4.05% + /.40
No.3 P=309F + (35
W) P=353f + 140
40
2.0
(140)

I I | 1 1 i
0 o/ 02 03 04 05 06 07 08
17 % 90y & fem

Feed per knife

Fig. 3 MA—1 KR 1 WDV DOEVE (f) LYHEER (P) OBk
Relation between cutting force (P) and feed per knife (f) (IIA—1)..
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B IHBER E 1 Kb 7 b D b ROBIRR P=atof B35 & HEV @ OFHME KD Table 3,

4, 5 TRF. FRAAKNI DARD LARBM 3KOFORDBEIESRTR T 5 FHEEL 1 Adb/ch DiE
D &L OBIRIC BT HBRR ORI @ @ ke Table 6 iTRT,

nA-2
8.0 /30 MY
Trans verse cut
N
€ No.! P=387 ¥ + 080
N 40 [No.2 P=334++ /20 L
18 No.3 P=362% + 100 "
em W peie2fvl00 e
l: B¢ 2.0 ey i
ST 2N [
1000
0 1 1 1 1 1 1 1 ]
200 —-—-— No.l /'/
mmmx=--= N0.2 s
—a—- No.3 s >
180  ——2—— T ¥J(Average) s A K
/, 9/ //
SR
16.0F A
L
A
R Z Cross cut
g 7 No.! P=17.08 f +700
= Hi No.2 P=I35] 4 +740
o No.3 P-I587 f +655
S8 2o ) P-/545 # + 700
i
S
P 100
™
m @t oM
~ 80 Longitudinal cut
No.l P=519 f + 0.80
(7.0 No.2 P=3.05+ + 1.90
No.3 P=557 1 + 1.00
6.0+ 1) P=512f + [35
401
0 S | | 1 i 1 J

1 1
0 of 02 03 04 05 06 07 a8
19 % yn %y E fem
feed per «nife

Fig. 4 MA—2 icH135 1 Wb v ok & (f) L OIHEEH (P) OBtk
Relation between cutting force (P) and feed per knife (f) (IIA—2).
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- 3—2. BIHIEEREL T EFEOFGRER
FEROHBRIEC X VETRO 2 KD H F—AHK (A—4, TMA—6) X DAREKYD LAKBRM oW TH

SoFaABEERL .

IA-3
MF # o A
o ) 7rans verse cut
< No./ P=2.84%+ (35
N 40F [No.2 P-2.44++ 085
A No.3 P=2.27f + /.20 e
1m F#) P=265%+/00 P s
t P
8 E\ 2-0 _____________
B0EE=
0 1 ] L 1 1 1 t 1
—-—e-— MNo.1
—m—x—=—- N0.2
200fF —---a—-—-— M0.3

T 119 (Average)

8.0
. o
N ‘ S A0 HI
160F G-
No./ P=18,/9 # +630
ISR 2 No.2 P=i5.19 ¥ +910
¢ /4.0 Mo.3 P=1599 f +780
S i W) P-/597 + +810
R 120
L
L
3
P 00
I

o (son
80 g o oMl
Longitudinal cut
No.l P=33] # + 1.20
60 F No.2 P=353 § + /.40

» No.3 P=32[ f + 1.35
Ty P=325f+ 140

0 a/ 02 a3 04 as 06 0.7 08
/P % v k8 fom
Feed per knife

Fig. 5 MA—3 ki35 1B DEDVE (f) LEHEER (P OBk
Relation between cutting force (P) and feed per knife (f) (IA—3).
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Table 3. #HEYIHIDAERFEE

The a and e of longitudinal cut.

= : — 3
o W | o) R &k (%) B o e
\ No. Moisture content at cutting gravity
Test TR & - = a a
- . TN . | FHBAHEE | e
HAES plece | "Before | ~Adfter \ Koerad | TAfter | BHEHE
Log No. ' cutting | cutting g conditioning Y
1 126 129 128 | 0.73 0.64 1.40 | 3.53
MA—1 2 12.8 11.5 12.2 0.71 0. 64 1.40 4.03
3 12.9 11.6 12.3 0.73 0. 66 1.35 3.09
1 12.5 11.3 11.9 0. 64 0.57 0.80 5.19
m—A2 2 12.3 10.8 11.6 ! 0.63 0.56 1.90 3.05
3 122 | 1.0 | 1L6 | 0.64 0.57 1.00 | 5.57
1 12.8 13.5 13.2 | o.67 0.59 .20 | 3.31
m—A3 2 13.7 ; 11.6 12.7 | 0. 65 0.58 1.40 ' 3.53
3 13.6 * 11.7 12.7 | 0.70 0.62 1.35 i 3.21
a, @3 P=a+af (YIHHBTOE )
Table 4. HEEHIOMKERIER
The a and « of transverse cut.
- . | NG &)
g | o s kR () R B )
No. ! Moisture content at cutting pp gravitiy
Test i~ o ET == a @
. ) Hl &7 | 9) E 2 | AR E 7
HKRES pli?oce Before ’ After ; ;;F ve raﬁé After %&gﬁi
Log No ) cutting | cutting 3 conditioning] y
1 12.2 \ 10.5 11.4 ‘ 0.72 0. 64 0.70 2.27
IMA—1 2 12.2 11.0 11.6 ' 0.73 0. 65 0. 80 2.89
3 13.1 1.7 12.4 0.72 0. 65 0.95 3.30
| |
1 | 12.7 11.2 12.0 ' 0. 69 0. 62 0.80 3.87
MA—2 2 12.6 | 10.9 , 11.8 | 0. 69 0. 60 1.20 3.34
3 13.2 | 119 12.6 | 0.64 0.57 1.00 3.62
1 13.9 12.1 ] 13.0 0.86 0.65 1.35 2.84
MmMA—3 .2 13.5 11.1 12.3 0.81 0.73 0. 85 2.44
3 13.2 11.0 12.1 0.71 0. 64 1.20 2.27
a, &; P=a+of (UIHREHOEHR)
© Table 5. AFGINIOREBESE
The @ and @ of cross cut.
s . , = 8 1
RBH | ok (%) R pent glem?)
No. Moisture content at cutting P gravity !
Test AT —— a | a
- : NIRRT FEEHE o
HAES PI{?OC € Before After | j\Fv er ai‘z After %{%ﬁﬁi
Log. No. : cutting | cutting | g conditioning y |
1 12.8 13.2 13.0 | o.74 0.67 6.90 | 14.57
MA—1 2 12.8 12.6 1271 0.74 0.66 6.30 | 14.56
3 12.6 12.2 12.4 \ 0.71 0. 64 8.30 10. 05
1 12.4 128 ' 12,6 | 0.68 0.59 7.00 | 17.08
mMA—2 2 12.9 12.7 | 12.8 0. 68 0.61 7.40 13.51
3 12.0 12.5 | 12.3 0.67 0. 60 6.55 15.87
1 12.7 123 | 125 | o.66 0.59 6.30 | 18.19
mA—3 2 13.0 13.3 13.2 0.67 0. 60 9.10 15.19
: 3 12.6 12.7 12,7 0. 67 0. 60 7.80 15.99

a, &5 P=a+aof (SIHHRHTOE )
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Table 6. YIHREEHTAERRER
The ¢ and « of cutting force test.
TR ARE (g/cm®) <
Apparent specific ilzizéﬁi‘,’é’?ﬁg (g/cm?)
= 4 f pparent specific a @
B gravity after ravity oven dr;
Test pieces conditioning g y y
MA—! M (L) " 0.71~0.73(0.72) 0. 64~0. 66(0. 65) 1.40 3.53
» B (T 0.72~0.73(0.72) 0. 64~0. 65(0. 65) 0.80 2.86
7 Akno(C) 0.71~0.74(0.73) 0. 64~0. 67(0. 67) 7.10 13.12
MA—2 % (L) 0. 63~0. 64(0. 64) 0.56~0. 57(0.57) 1.35 5.12
r B (T 0.64~0. 69(0. 67) 0. 57~6.62(0. 60) 1.00 3.62
” Aa(C) 0. 67~0. 68(0. 68) 0.59~0. 61(0. 60) 7.00 15.45
MA—3 # (L) 0.65~0.70(0. 67) 0.58~0. 62(0. 60) 1.35 3.25
” b 0.71~0.86(0.79) 0.64~0.74(0.67) 1.00 2.65
7 AB(C) 0. 66~0. 67(0. 67) 0. 59~0. 60(0. 60) 8.01 15.97
a, & P=a+of (SIHUEHOBEHR)
100 IA-4 R % Fig. 6, TIZRT, T
o—o T fnit DEERDBREE 70% EL Y]
—-—-eo g e )
§ 80 x——-—x EAILS é”*ﬂ'&%ﬂﬁﬁ@#ﬁ&ﬁé LT Table 7
:z IR s
IR - .
T 60 ks, WEkOFMPKboIo L&
N % i
3 g (RIRT0%) 1251 5 BIOHEFE
D
Sz % . BT & 7590 > 72O CHENEN
X~ e -9
SS e FLTER
20 4
i PLEDRREEET S L
o= . ) 1) OMUEHRBR ORI, Fig.
0 200 400 600 800 /000 1200 N B
Z I B W) 3, 4, 5 WRALND X5, KMk

Fig, 6 MA—4itkJ59HIME (L) L KHE (D) Ok

Relation between ratio of defective piece and linear

Linear length of wood cut

length of wood cut (IIA—4).

OFPFIZ I T MA—1, MA—2,
MA—3 &b, #, AKoFmoy)
HHEPLE 1 BB 7 0% D BEORK
X, P=a+af DEMRICLVERD
FTLENTED,

2) WkoFmABIL, Fig. 6,
TICROGNA XS MA—41E, 1]
B X 0 3 E T X B R EAB0% L
EHD, THIMESKELE>Th
HHOBREI NI L8 FDRIX
BWoET, FhCENLbITXBK
8N o TR DFRIE 600 m

1001~
MA-6

80+
X
T
R60L
bk
% 40

20 BECEITALL

0 1 [ 1 1 ! i ]
0 200 400 600 800 /00 1200 /400

Fig. 7 MA—6 Tk 295IHE (L) L RAER (D) ok

i OA & L (my
Linear length of wood cut

L7 otce —75 ILA—6 XTI
DM EIC X R AL, 1400m
OEHIM B BT A FERALN

Relation between ratio of defective piece and linear

length of wood cut (IA—6).

irotce Lichdo TREFETINL
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Table. 7. HEOFGHFIH TR OLE L /KB E X THBREF
Moisture content and specifie gravity of wear test of knife edge, and result of test.

e s FHEEHE (g/cm?)
LKRKE S B%Ois/tj;re%: ngit Apparent specific gravity | 9 M M WEOBKE
° after conditioning lCuttmg length! Wear 3f knife
Log. No. (W | F B | ®_W | F B | ooy @ oo
Range Average Range i Average .
mMA—4 11.0~13.3 12.8 0.57~0.65 | 0.61 600 B —
MA—6 |12.0~15.0] 13.6 0.61~0.73 0.65 1,100 _

HbIREBDDEFITHSD, TOWMEDEVIEES HTIRAVAL, KREOZHEOBEDOKRE L O, HH
CEBRENTRTVLDEEZ BN S,

3) LEROHREMELT, FRPUPM Ui T - AR, EFOE Y h -3 o fopsth W E -
SR, OKRTRAMICIL<E ICUHIEREV L3 <, HERITEEAREN L QS0 E
NELRHEVEDOEBRWTIIEEMEL L LICEEORENBI T 5O TRETH L E Vbd 5 KA
Wit taEs e TEL LB,

4. H & He &

KA, MAMHROEEMORECHETAMEDO—BRLLT, XA xFEr 7 — izt L L
THICHE LAt o Biagic 31 5 #HIRERED 1< X b, YHREHRRS JUYHIEZEEE T3
WeDHGRERS T, FOBRLAEIL Fig. 3, 4, 5 XU Table 3, 4, 5, 6 i, &% Fig.
6, 7 35X % Table 7 ITRL 7o
' BEEAOEEHEIC OV CORBIZSHBEKTR > TP, HBEHRIIEROETLIRATLIUR
ELTVE, BEBBTEELDETETFETHS. Lints THERBROZE oV TRECHTS
TEBRTERVET K PEIIC W 2T, XA FAES 7T - A MR LEOFGHB OB R, ST, AL
DH VY EITEMCETE REF@EAR L, EDOFMHPLBIVL,SVOT, REBHMLEARIAMEL
THHE DS ELEIE- L WO X S eEzbh 5, i, fERMBlahCEEND Y Y nizowTidi
PR LLYBIOBE L RS XS5V TWEA, # 7 —LOBERSEVMBECASEAEROEEN
PEEGBRECLRESBESINDILS5THD,

X Ak

1) £ SE:mEMoMB2, Y777V s F AT Y FEAMOREESIC B 5 LR (EiE
M OEEREIC 3517 5 HHIMEREREE 1 8D, e, 190, (1966)

2) kF R -E W BAEXESEOWE, HEEHE, Haliik, 153, (1963)

3) B G EAEEESEONE, BEECHITIEEIECoOVWT, (1), Hairm, 189,
(19665

49 £ DM OWE 3, » v KT T EM 8 EBEOEERNIC 1 5 WEIERER (FEEf o RliEs
E%Hé%%ﬁ%%,%2ﬁhﬁdﬁﬁ,mm(w%)
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Cutting Properties of Kapur Woods grown in North Borneo by Rotating Knife.
(Cutting properties of South Asian woods by rotating knife. 3)

Tooru HosHi
(Résumé)

In this report the cutting properties of Kapur woods grown in North Borneo were investi-
gated as a part.of the study of properties on tropical woods. '

The tests concerning cutting force and wear of knife edge were carried out by methods
similar to those described in Forest Experiment Station Bulletin No. 180.

The results of cutting force test are shown in Figs. 3, 4, 5, Tables 3, 4, 5, and 6. The
results of wear test are indicated in Figs. 6 and 7, and Table 7.

From this test Kapur woods grown in North Borneo showed a very good cut surface, and
the life of knife edge was longer in comparison with Cambodian Chhoeuteal woods. Therefore,

this species was considered suitable for materials of *wood working and furniture.

(1) AMEMTHMIFEEE
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(1) A#MEEMIRMINFEASE
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Table 1. EWIBH OEFARD I X

Hardness of each log at green condition. kg/mm?
= . &
i F o
E?k%\-‘% Measuring part, 4 = = - * ~ , +
Mark of log\ Average
R B 1.20 1.40 1.30 1. 60 0.95 1.05 1.24
Tangential |(0.95 |(1.20 [(1.10 ((1.40 |(0.65 |(0.75 (0.65
MA—1 face ~1.55)|~1.60)|~1.45) ~1.90)|~1.30)|~1.35) ~1.90)
*E g 1.60 1.70 1. 10 1.25 0.90 1.30
Radial face | — [(1:40 |(1.35 [(0.65 (110 1(0.75 (0. 65
~1.80)|~1.70)|~1.55)|~1.40)|~1.05) ~1.80)
[ B 0.75 1. 10 1.05 1.00 1.00 0. 90 1.00 0.96
Tangential [(0.65 [(1.00 [(0.90 [(0.90 [(0.65 |(0.75 |(0.75 (0.65
MA—2 face ~0. 85)|~1.20){~1. 15)|~1. 20)|~1. 20)|~1. 10)|~1. 15) ~1.20)
iE g 0.70 0.95 1. 15 1.20 0. 85 0.85 0.85 0.94
Radial face |(0-65 |(0.85 1(0.95 |(1.00 |(0.75 |(0.85 |(0.65 (0.65
~0.75)!~1.15)|~1. 30)|~1. 40)|~0. 90)|~1. 00)|~1.05) ~1. 40)
) B 0. 80 0. 80 0.95 0. 90 1.35 1. 10 1.00 0. 80 0.96
Tangential [(0.65 [(0.65 |(0.90 1(0.75 |(1.15 {(0.75 [(0.95 [(0.70 |(0.65
HA—3 face ~0. 90)|~0. 95)|~1. 00)|~1. 00)l~1. 50)|~1. 35)|~1. 15)|~0. 95)| ~1. 50)
E g 0. 60 1.05 0. 80 1.18 1.15 1.00 1. 10 0.77 0.95
Badial fane |(0-55 [(0.80 [(0.40 [(0.85 [(1.00 |(0.95 |(0.90 [(0.55 (0.40
C€ | ~0.70)~1.35)|~1. 20)|~1. 45)|~1. 25)|~1. 15)|~1. 35)}~0. 95)| ~1.45)
I B 0.92 1.05 1.06 1.14 1.05 1.01 1.00 0.80 0.98
Tangential |(0.65 [(0.65 [(0.95 |(0.75 |(0.65 |(0.70 |(0.70 [(0.70 {(0.65
I 1 face ~1.55)|~1.20)|~1. 15)|~1.90)|~1. 50)|~1.35)|~1. 15)|~0. 95)| ~1.50)
Average *E g 0.65 | 1.19 | 1.20 | 1.15 | 1.08 | 0.93 | 0.98 | 0.77 1.03
Radial face |(0-55 [(0.80 1(0.40 1(0.65 [(0.75 (0.75 |(0.65 |(0.55 |(0.55
. ~0. 75)|~1.80)|~1.70)|~1.55)|~1. 40)|~1. 15)|~1. 35)|~0. 95)| ~1.40)
fEE/#RB R.F./T.F. |
(%) (%) 70.6 | 113.3 | 113.2 | 100.8 ‘ 102.8 92.1 98.0 95.1 105.1

¥ ALEVE, LM OEEREEICL TEME A, LRI SBLICMES 2T 3em BEITRE, e
L7,
4 SOFHiE
Note) Each symbol A, rm, ~eeees indicates the measured part in the log.
A :sapwood, B, e-eeee heart wood, each 3cm apart from the sapwood boundary toward

the pith.
Average of four measured values.

BELBRL TV 5, ERFHENCSEOH 7— i 1.0~1L.3kg/mm? < 5T, PNibhf & H#T 5
L=V K BWT, F5, FYFIiRebbhv,. L LERTHID?SAALEE LV ST KRIET
1Ed %52 0.5~0.6kg/mm? { L\ & Bbh50T, HMAEMTOTRIIERONELZERT D & Rk
AEvwz ks,

i) JREEQE LI E & OhkX0Z{b% Table 2, Fig.2 1WRt. KRETAME (Eik) Lt Eor
7 X OETEAIEAEM % 100% & L4, SBELTIEH52260°C Tk 80% < BV, 80°C T
3 70% <BV, 90°C T 60% <BvEivi XS, TS ORI OBEM, FABREE TR
o774V 2 EVHMELETHE, 80°C, 90°C TETEL, Lid- TURECXRFEILLVWAL
Exbid, IhHOREPLEED N 7 —1iZdl< &b 90°C L EOBIRELESSEE Bbh b,
) HEFICK 2V JEH, (B), BE (o0), RRIEBAEFE () IKOWT

D REMOEFA, MEOZhDOffa% Table 3 iIKRT. HELLTIED 2 MEEREDDHIUL
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R oAk .m B
Measuring part of each log

Fig. 1 EUEHITEK T B0 (EERAORETME)
Hardness at green condition (tangential surface of
each log).

) FYRxLEERCES
VAR ESURNY 2R R8-St i U e UL 7 ke
LELLIZH - T 3cm B&EiTwm, -,
Note) Brinell hardness.
Each symbol 1,
part in the log.
1 :sapwood, wm,- > heart wood each 3 cm apart
from the sapwood boundary toward the pith.

Pith

L MSVER D>

indicates the measured

B,

Table 2 KERE, HckF b2k

Hardness at each cooking temperature and time. kg/mm?
iR & Temperature 60°C 80°C
#f0 Time(hr)] o | 24 | 48 | 72 | 96 | 120 Afer;"ge 0 24 48
bR 7z = 1.51 ] 1.51 | 1.26 | 1.18 | 1.15 1.08 1.24 1.36 1.10 0.96
Hardness (1.25 |(1.45 |(1.05 [(1.05 |(1.05 |(0.90 |0.90 (1. 10 (0. 95 (0.80
~1.75)|~1.51)|~1.51)|~1.25)| ~1.25)] ~1.25)] ~1.51)] ~1.55)] ~1.40) ~1.15)
e ® (%)
Percentage (Green | 100 | 100 | 83.4 | 78.1 | 76.2 | 71.5 82.1 100 80.9 70.6
condition 100%)
{8 Temperature] 80°C . 90°C
. ¥ 5 £ B
5 Time(hr)| 72 96 | 120 |Alern zel 0 24 |. 48 72 96 120 |Avera e
> 7z X 0.98 | 0.95 | 0.81 0.96 1.50 | 0.95 | 0.85 0.95[0.96 | 0.93
Hordness (0.85 [(0.90 |(0.70 |(0.70 (1.35 |(0.90 |(0.65 (0.85 [(0.75 |(0.65
_1~1.36)[~1.00)|~0.95)| ~1. 40)|~1.65)|~1.00)~1.05) ~1.05)~1.19) ~1.19)
K #E (%) ‘
Percentage (Green | 72.1 | 69.9 | 59.6 | 70.6 100 | 63.3 | 56.7 63.3 | 64.0 | 62.0
condition 100%)

1) BIEEIX 4 O, 2 S AROMEOFRPLERAL VE—ITE S,

Note) Average of four measured values.
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60 °C
= 80°C
i —290°C
100}
901
§ sor \
S ——
S e 70F
3=
«w X 60F
© n — N\
o & 50+ \/ 1]
SN
& 401
30
201
10F
1 1 L 1 L 1 Il 1 1 ! 1 1 B I
0 /0 20 30 40 50 60 70 80 90 /00 110 120 Ar.
B
Cooking time
Table 3.
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Fig. 2 jBmigps, Rl
HH7c SOETR (RO

100%)

H ATV
FHLTES
DI

3EDHKD»D

o TUIREMENE 4 5

Decrease of hardness at
each cooking temperature

and time

(Hardness at

green condition is 100%).

AN BT B Y v 7RI (Bp), IR E (00), BAMBIZEHE (&) (BHTHBIZL 5)
Youne’s modulus (£»), Bending strength (o»),

and the value determined by

bending strength

Younc’s moduls

(Direction of grain is perpendicular to the span.)

X100 at green condition.

fri& Measuring part

S
BEAE 1) () (€] (=)
Mark of Average
log
5.70 7.07 6.26 6.55 6.39
Eo (10%kg/cm®)| 4 957 . 6. 37)|( 6. 42~ 7.60)|( 5.70~ 6.91)|( 5.70~ 7.66)|( 4.95~ 7.66)
71.37 84.99 73.92 80.68 77.74
WA—1| ov(kg/em?) |4 35 g4 98)|(72.98~90. 38)|(66. 46~80. 43)|(68. 83~90. 87)|(61. 30~90. 87)
& (%) 1.25 1.20 1.18 1.23 1.21
5.00 6.11 5.99 6.48 5.89
Eo (10%kg/em?) 4 65 5 81)|( 4. 58~ 6.89)|(_5.42~ 6.27)|( 5.64~ 7.69)|( 4.62~ 7.69)
68.53 83.11 76.03 82.25 77.48
WA—2| ov(kg/em®) |59 71 273, 14)[(70.38~90. 91)1(69. 20~92. 69)|(76. 09~04. 11)|(59. 71~94. 11)
o (%) 1.37 1.36 1.26 1.26 1.31
7.15 7.27 8.30 5.78 7.12
B (10%kg/cm®)|( ¢ 47,77, 89)|( 5.36~ 9.00)|( 6.84~ 9.45)|( 5.16~ 6.93)|( 5.61~ 9.45)
86.33 93.07 100.77 76.71 89.22
MA—3| oo(kg/em?) |74 g9/ 93, 35)|(82. 80~104. 6)|(84. 34~ 106. 56).(69. 00~89. 70)|(69. 00~106. 56)
& (%) 1.20 1.28 1.21 1.32 1.25
5.95 6.81 6.69 6.27 6.47
E» (10%kg/cm®)le 4 65177 89)|( 4.58~ 9.00)|( 5.42~ 9.45)|( 5.16~ 7.69)|( 4.58~ 9. 45)
FooH (kg/cm?) 75.41 87.05 83.57 79.88 81.48
Average| “*(k8 (59. 71~93. 35)|(70. 38~104. 6)|(66. 46~106. 56)|(68. 83~94. 11)|(59. 91~106. 56)
& (%) 1.26 1.27 1.24 1.27 1.25
) RIEVE, LM OBEEEECL T, HEN), LHMAER» ST > T 5~6cm kX (1),
[erenee L7,
6 8D Fi51E

Note) Each symbol

(), (=), {(»)------indicates the measured part in the log.

(4) : sapwood. (=), (rY)eeeeer heartwood. each 5~6cm apart from the sapwood boundary
toward the pith. Average of six measured values.
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Table 4. HIIRE, BRHICHT S vV 7R (B,
Youne’s modulus (Eb), bending strength (¢»), and the value

(Grain direction perpendicular

\zﬁg Temperature 60°C : 80°C
\
i ¥ =)
E[#F'sﬁ Time (hr) 0 24 48 72 96 120 Average 24
7.27 4,94 4.82 5.54 5.82 5.22 5.24 4.02
E»  (10%g/cm?)  |(5.36 [(4.05 |(4.01 |(4.98 |(4.21 |8.97 |(8.97 |(2.91
~9.00)| ~6.52)| ~5.84)| ~6.85)] ~7.90)| ~6.59)] ~7.90)| ~5.00):
HE3® Percentage (%)
(fE/F8 100%) 100 67.9 | 66.3 | 76.2 | 80.1 71.8 | 72.1 55.3
(green condition 100%)
93.07 71.89 74,68 83. 21 84.44 | 76.11 78.18 73.02
op (kg/cm?) (82.80 |(67.86 [(70.23 [(69.20 |(65.02 [(64.86 |(64.86 |(59.45
~104. 6)|~78. 66)|~79. 72)|~94. 94)|~99. 51)|~89. 33)|~99. 51)|~85. 65)
Ht¥® Percentage (%)

(green condition 10095) 100 77.2 | 82,6 | 89.4 | 90.7 | 81.8 | 84.0 | 78.5
& (%) 1.28 1.45 1.55 1.50 1.45 1.46 1.49 1.81
¥ Percentage

(geen condition 100%) 100 113.3 | 121.1 | 117.2 | 113.3 | 114.1 | 116.4 | 141.4

) 6 fEDFHE

Note) Average of six measured values,

MA—2 HBDFEARL D ETEBS VYV FREBEL, BRREAEEESKE VO TR UEBTHIEIL 72

%
1001

0
S

TEHRNVA
3 3

Ratio of YOUNGS modulus
o
(=)

50

40

1 ] 1

L
0 /0 20

30 40 50 6
a 1’ o A
Cooking time

| 1 | | 1 1
0 70 80 90 /00 /10 120 Ar.

Fig. 3 #RIRE, BRI 5 vy /7 REOETE

(fEnxstr 100%)

MBI IMA—2, BIEEIZ 6 [HDF
Decrease of Youne’s modulus at each temperature
and time (Youne’s modulus at green condition is

100%).

LEDOERGEII MA—2 28X\
BTFRELEEZXBNRS, ERE&RA
OiEZE CEEHLRD 1, FEO
PleEEBHETTHE, HLEN
LD o F T OREEED R ER
DY v S EEE L, RARHIZE
WER/NSWIZT EEZ DR 5,
SEOFHERTIIZ O X 5 fEmiE
RET, BEALRMULBNER
BRETHDHH., hhkILyYv /s
B L DB LD DER, b
BVEH Y TNDE D BT DER
Dby, Tidh, i
ik 3cm MR, Yy /EREE
5~6 cm MR CHIEL 72 B TH
5, WTFhIZLTh ¥ v 7Rkt
#) 6.5x10%g/cm?, FALHIZE
HEIX 1.25% < LW THHIL R
TOHBEOE N (Yv 7 B
2.0x10% kg/cm? < H\, &K
EBIZETEE 13 2.5% LLE) XD
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B (00), WAILHIZEWE (20) BETICL D)
determined by%ﬁ%xl% at each temperature and time.

to the span.)

80°C 90°C
Oy
48 72 96 120 Average 24 48 72 96 120 Average
3.78 3.97 4.47 4.36 4.15 4.08 3.82 3.82 3.97 3.91 3.85

(3.49 |(3.60 [(38.89 |(3.97 [(2.91 [(3.45 [|(2.95 [(2.95 |(2.98 |71 |71
~4,08)| ~4.61)| ~5.53)] ~4.84)] ~5.53)] ~4.97)| ~4.43)] ~4.43)| ~4.74)| ~5.42)| ~5.42)

52.0 54.6 61.5 60,0 57.1 56.1 52.5 52.5 54.6 53.8 52.9

70.62 | 71.42 | 70.95 | 77.79 | 72.76 | 71.87 | 62.30 | 69.88 | 69.03 | 69.10 | 68.44
(64.98 [(63.77 |(58.01 |(71.01 |(58.01 [(58.17 |(50.20 [(63.58 |(63.59 [(55.31 ((50.20
~74.63)|~81.62)|~84. 99)|~89. 33)|~89. 33)|~85. 49(|~69. 20)|~81. 82)|~74. 41)| ~85,49) | ~89.33)

75.9 76.7 76.2 83.6 78.1 77.2 66.9 75.1 74.2 74.2 73.5

1.86 1.79 1.58 1.78 1.75 1.76 1.63 1.82 1.74 1.76 1.74

145.3 | 139.8 | 123.4 | 139.1 136.7 | 137.5 | 127.3 | 142.2 | 146.1 137.5 135.9

RREYPFR AR TV EHEE VWA B, Licdt-> TELEM TOHBRLMECERCENLESS T
ERTFHLS B, ,

i) EELMEL-EEOINSOKEY Table 4, Fig. 3 TR ¥. RELEBLIE XYV /EHD
ETEARBRIEN % 100% Lt & 60°C TAM 70% <5\, 80°C T 60% <L\, 90°C T
50%< bWTH B, ThbOKIEENMECEH, 71 Y » VM EHBUTERTEANSLR L, BEL
Bz X BENENRDILNT EBIPNRLB, Eh 80°C & 90°C LT, ZhoOKEOEILBIEREIC
Slsdpotc, MIMARE 90°C DL EDY v 7Rk, RAIHEBEOHKERL, 7 4.0xX108kg/cm? I &
U1.8% < H5WT, HIRLATEILR T WHERE SR o7, Lo THEAR 90°C TIREAEL T
3, BEEX 1mm < bV 0d0k / — X - OEMEA L TIREANZ L THHITE RV THS 5, B
TIALEHRRE 90°C LLECHIGHEL T, £ORETEBICTET 5 2 &IXEES,S Lhikvas, 96l kD
LERGEEELD E 90°C L EOBBEQREL T, £ORETYHNITSZ LALELEDRS,

© GIHIRER '

i) GElERizoWwT

PREAZ ELBETYRIL 2L &0, FFEA, MEBECRT5UEIER% Table 5 iTiRd, RENhED
b H I AR MA—2 DFEASETFRALMOFARL ) XvEV2Erb Lk, MEXZEA
EEDONIY 2Tz, %DEX 1.02mm QEEETEMA 21°, FLAEEHE 102 mm, 35 40~50" D&M
THEIL TFHBENE 50% bH5Z EBENSFEECHERLTVAL VXX 5. TNIEEE 22
TYHIL 7z & & OREN RS Table 6 ITRT, WAL 19° OEEMLTL d L LixBbhicwa,
23° ORI L LN RS piibh b, AREHELEIED 5 2 &ICX ) BEREIRDT5 L35
PTHHH, WRCRITVHELTORRSKELOT, ~EULCEAZHED TRENZRI LD
ii&?éf&ﬂ%%?%tmmﬁ,%@@wi—»wxitm%%n(§%h,E%n)mx%%?w
A, E5LTHERELENIERHFCELZ B EBHVESLS .
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Table 5-1. QI 13 5 EFEAROEE R
Rate of lathe check of each log at green condition. (%)
" AZES Mark of log] ' -
. mMA—1 mA—2 mMA—3
fi{& Measuring part Average
@ 54 % 4 9% 45 % 48 %
(30~80) (20~60) (20~70) (20~80)
® 57 44 50 51
(30~80) (30~70) (30~70) (30~80)
53 46 50 50
(30~70) (30~70) (20~70) (20~70)
® 54 43 51 50
(30~70) (30~50) (30~70) (30~70)
® _ 40 48 44
(30~50) (20~70) (20~70)
I hi2) 54 43 49 49
Average (30~80) (20~70) (20~70) (20~80)
) RVES L02mm, HAPEH 1.02mm, IWH 21°, kH[ 40~50

REO®, @ - RLHMONE L D NEICHD > TH Scm & ORIBE%RT,
Note) Thickness of veneer : 1.02 mm,
clearance angle : 40~50".
~~~~~~ indicates the measured part in the log,
from the sapwood boundary toward the pith.

knife angle : 21°,

Each symbol @, @,

distance from knife edge to nose-bar : 1.02 mm

each 3cm apart

Table 5-2. MA—1 OEENRFE
Frequency of lathe check of log I A—1. (%)
@suring part|
HEhE @ ® ®
Rate of lathe check(%)
20LA°F
under 20 0 0 0 0
— 33 15 25 24
20~40 a9 (5 @) (8
40 60 57 52
40~60 (17 (20) (19) (18)
27 25 18 24
60~80 (12) ) (6 )
8014k
over 80 0 Y 0 0
lcm %72 h A%, Number
of lathe check per 1cm 14 11 11 11
7#) ( ) : Number of lathe check.
Table 5-3. MMA—2 EEINRIE
Frequency of lathe check of log A —2. (%)
@easuring part|
BHRE(%) ® ® ® ®
Rate of latke check(%) \
20LL F 4
under 20 (1) 0 0 0 0
48 65 57 59 71
20~40 (19) (18) (18) (19) (22)
1060 48 35 40 41 29
a4 (10) 13) 13) ()
3
60;80 0 0 (1) (] 0
80LA -k
over 80 0 0 0 0 0
lcm X472 © OZ&$ Number|
of lathe check per 1cm 10 10 1 11 10

1¥) ( ) : Number of lathe check.
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Table 5-4. MA—3 OEHINRSE

Frequency of lathe check of log Il A—3. (%)
~ 7E1\7Ije_ésuring p;lrt ' T ) l -
\ — ]
BWUNE) | @  © @ 1 °
Rate of lathe check(%) - o : \
20L0°F ' 2 ! 3 3
under 20 : (@) ‘ 0 : (1) l 0 l (1
50 | 34 30 22 3
20~40 I Y R Y Mt Y B W B
46 58 60 73 34
40~60 i_ (18) | 29 | (24) ‘ (30) | €2)
! 2 8 7 5 60
6°us° oy e e S
80LA 1 | 3
over 80 l 0 0 ' 0 ! 0 l (D
lem Y72 D OAEK Number’ 13 ‘ 14 ; 13 | 14 ‘ 1
i

of lathe check per 1cm
1) () : Number of lathe check.

Table 6-1. Gl 2 2L LIl oM (R

Rate of lathe check at each cutting condition (at green condition). (%)
\\ F4m g Knife anglel 19° - 21° 23°
‘. - HAfEk(mm) Distance from| o .
kmfe edge to nose-bar(mm) 1.0z 109 .04 ‘ 0.99 1,06
EATS Mark of log -~ _ ‘ !
MA—2 a2 s¢ 49 | 36 55
© (20~70) | (30~80) = (30~60) | (20~50) | (30~70)
Table 6-2. Table 6-1 OEHF R
Frequency of lathe check on Table 6-1.
\\ﬂ%ﬁj Knife angle 19° 21° 23° —
T -
F A EE4E(mm) Distance from ‘
\kmfe edge to nose-bar(mm) .02 109 ! 104 0.99 .06
T TeT P e . . . . .
HUE Rate of lathe check(%) "\ |
2000 ’ 3 o ' o 13 o
under 20 (@S] ’ (4
55 32 30 74 13
20~40 G (9 o | v (5
38 | 46 70 13 79
40~ an v @ | b &)
3 21 [ 8
00~80 (@) (o) ° | ° (3
80LA |k
over 80 ' 0 l 0 t 0 l 0 | 0
lem M7z b DAL 9 | 6 | o I 10 | 13
I

Number of lathe check per 1cm |
) () :Number of lathe check.

WBEAE L TUNIL 72 & & HEEIRE Table 7 IR, AR 80°C & 90°C & DEIIFRDA
<, ERIREARL (60°C~90°C) OAITX DEEINEK 20% DT OMAREHITUNI LA 72, L
Fodto THMIEERIZ BV C R SEO # 7— 413 90°C LLEDHRELEANELE L S, 90°C LFT
HIITHELY Y /) — XA - DIERAIC L Y BN A RAR L DRIELRSEWEAS T 82 bh5b, 90°C
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Table 7-1. FEULHEE, WFHIC 303 5B Hh®
Rate of lathe check at each cooking temperature and time. (%)
?_ g Temperature 60°C 80°C | 90°C
T Time ()
. CTT—— 0 24 24 48 24 48 96 120
FEAZEK S Mark of log\;
MA—2 58 40 33 32 32 } 32 26 27
(30~80)| (20~60)| (20~50)|(20~60)(20~50) (20~50)|(20~40)|(20~40)
) Mg 21e F A EEEE  1.09mm, 14 1 40~507,
Note) Knife angle: 21°, distance between knife edge and nose-bar: 1.09mm,
clearance angle: 40~50’.
Table 7-2. Table 7-1 OEENIEOHE
Frequency of lathe check on Table 7-1. (%)
. RE Temperature 60°C I 80°C 90°C
o y
- _ K[ Time (hr) | |
HEhES - 0 24 | 2 48 24 48 96 120
Rate of lathe check ™~ ! !
20LAF 0 ‘ 4 ’ 17 22 32 31 50 50
under 20 (1D (4) (5) (6) (4 (5) (6)
2010 6 63 ’ 74 69 63 62 50 50
2 (15) an (16) (12) (8 (5 @)
66 33 9 9 5 7
o 0 0
0~ ol Sl
28
60~80 (10) [¢] ' 0 0 0 0 o] ' 0
8004
o 8 0 0 0 0 o | o o | o
lcm %47: 0 oZA$ Number | ‘
of lathe check per 1 cm’ 12 8 8 8 ¢ 4 3 ' 4
) ( ) : Number of lathe check.
Table 8-1. &L LA 0B R (90° CHEMLIRI)
Rate of lathe check at each cutting condition (at 90°C cooking condition) (%)
JiE Temperature 90°C
\\ X HEE#E  Distance from
* knife edge to nose-bar(mm) 1.00 1.04 1.09
EAZES Mark of log 0
[ -
10 23 27
WA—2 (10) ’ (10~40) (20~40)
) %DEX:1.02mm, A 21, 75 © 40~50

Note) Thickness of veneer: 1.02mm, knife angle: 21°,

clearance angle: 40~50’.

TREAFIL T, AEHEEZ XD TYHIL 72 & E0HEENhESE Table 8 IWRT, XIHEE 1mm {5
VORI SAEHRREE 90°C THAEHE 1mm < 5V EEEN ML EOBESEShD
TH5H. BELORBEOUNMIBFEARROBIBRT, FHWLERITE LD 27228 Table 9 WRT X5
JOERIE R 80° C TIIEL MR 2 1D T H BEHNE 20% UTORRIIES WL ol Lchi-TED
DEMRTIE, MFEEEX 90°C LIET, WfA% 19°~20° o LT, ZLOMEEHTS s BERIEDR < TR
BN ML ERIXEHI LSO TR L FE IS,
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Table 8-2. Table 8-1 & Mjiv KRS

Frequency of lathe check on Table 8-1. (%)
N i Temperature 90°C
\ M4 Distance from knifel 7
‘\edge to nose-bar (mm) 1.00 1.04 1.09
JRAES Mark of log — ———
2080 100 67 50
under 20 (5) (6 (6)
I 33 50
20~40 i Y (3) (€]
40~60 0 | 6] 0
60~80 % 0 0 0
80LA | |
over 80 | 0 0 0
1 cm :—5 Y] 0)7’5133( 2 3 4
Number of lathe check per 1cm

i£) ( ) : Number of lathe check.

Table 9-1. %D PEX 2.03mm X X DN OHEEILER

Rate of lathe check appeared in 2.03 mm thickness veneer. (%)
N iaj¥ Temperature [ -
T Green condition 80°C

F O Distance from knife |
edge to nose-bar (mm)

s ‘ 1.90 2.00 1.90 2.00
HA%ES Mark of log  ——— | :
47 ‘ 59 43 54
MA—1 [ (30~70) } (20~70) (30~60) | (30~70)
) Hif - 2te, £ 1 40~507
Knife angle: 21°, clearance angle: 40~50’.

Table 9-2. Table 9-1 o> Hlli RIFEE

Frequency of lathe check on Table 9-1. (%)
< {iiBf Temperature| [T TR | 80°C
AN : Green condition
h F i fEsE Distance from knife l :
\ edge to nose-bar (mm) 1.90 2.00 1.90 ‘ 2.00
JRAZ= Mark (VJ—f»lo\g\"" — I
2001 F | o | 3 o | 0
under 20 : [@Y) ,
48 . 12 i 55 | 23
20~40 & 5 an | (p
48 51 45 63
40~60 ’ (23) (21) (14) l (19)
4 34 14
60~80 (| ap o | %
801 = .
over 80 0 l ° © 0
Lem Y720 OA%K [ 8 I 7 5 5
Number of lathe check per 1 cm |

i) ( ) :Number of lathe check.
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i) EIHIRIHIO WK 22w T

mmo g o B L09mm
i LI\ Distance between knife edge and nose-bar [09mm O T, KEERMET ) — %
B/.O_ x X ® £ A X % x w xox % X Xa N ¥ x_x . . o .
: A= XD R R ITHE T AUXRE R
09 , ST o Y
DBy, WRR L U TUNIEIH O MARIE
N EPEVEEXDH LD 00 WL T b
. Number of revolution .
L P OEEE 04m 5. ZoOE&%E Fig. 4 ITRT. YIS
i : Distance between knife edge and nose-bar 1.04 mm . i
L e = TRREIOHFAREDEVF R I D &
¥ ok o RAEREBSED NS0T, BOE
Y HEEINICE AT E LAt SO KR
] EIr 8
m Number of  revolution RioxhiE, o2 0.99 mm BIFiZ
. I 0EEB 099m She e T % -
; o Distance between /(/7/)"7? edge and nose-bar 0.99 mm THE, FAMAEE £0.06mm LT
LoF T T NS — . . '
(S R b, BTSSR &1 MR 2RO S
09 )
I B | ! ! | | | ! BTH5 5,
T 2 3 4 5 6 7 8 9 10 I

@ & BLEZBELT, FEROME, BRO 5
Number of revolution o
HEEET D E, fEAEC IO E b

Fig. 4 NAENEE SRR Ty 5 LT GREAH) 2LE

(ImFa21°, HH40~50")

Veneer thickness at the beginning of cutting Zl& D, Lad 90°C L EoEiREL
with each distance of knife edge and nose-bar A ERD, IR 00°C < BT

(Knife angle 21°, clearance angle 40~50").

PRI &R EL D E, WA 20° 5
Vv, #EF 40~50°, EDEE Imm < S5VWORRLE, LAEHZ%E VE S LT SWTHH T Hh
1F, —ISRERITRBERPELNETHS 5,

X Bk

1) THEFEE « KTHEE: BEMOBE 1, » VRIS TEMSHEO R — & Y —T0], MR, 190,
p. 86~100, (1966)

2) IHEZRE:MEMOWE2, Y7V 7 AT v FERM OB, ATk, 190, p. 168~177,
(1966)

Rotary Veneer Cutting of Kapur Woods grown in North Borneo.
Yoshimasa Ecusa

(Résumé)

This study was conducted to determine the suitability of Kapur for rotary cut veneer.

Some factors affecting veneer quality such as hardness (Brinell), bending (grain direction
perpendicular to the span) and effect of cooking conditions were carried out and relationship
between veneer quality and them were established.

Compared with other species, Kapur was less affected by cooking.

To obtain good guality veneer, it is recommeﬁded that the log be cooked at or over 90°C
prior to cutting.
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VI. dERA 5AEH T — A MEROEEME
.wl-] —I;- IE(I)
7 I & F®

T U &

H T = AHMONPLIRF T CREEH TG THL ) OEMEFIN TS, oMoz ) #%2
HRCEATHZYD, IFOFEFEE L > T HREDHT, —itfibhTwbs5 7 viiRer5 v F
DD T3 5 715l E L o TV BMEFX S5, BRERMIT DN T D 2 ORI D f 4 DI
HEDL - TWEEVDNRTWDHH, » 7 — AMORBEEEIC OV TIRED & 25, Eitiaiigasd
HKWES5THD,

Sk, TEEM O 2V T O—ILDWK DR ITIEEA XA EDH T —AMMRE D FiFShs 2 2ok
D, AWERETIIHAD D 77— AMEARDF»SMIHEZTYNL 72 MA—1, MA—2 SXCMA—
3D 3FEARD N T — LR DEERIT OV TR R T 2 72D T X O REMET 5,

N 5

1 ARBIERLEZHAT—IHMEKR
KB kvTid, Table 1 KR L7z 3ADH 7 — A a3 X L7,

Table 1. ZREBUIZEHL 72 77— A FEK
The logs of Kapur used in this examination.

B fli # ‘ - o om
Commercial name Mark of log Diameter
? 7Kapur_ " MA—1 45~49
7 7 - n ! _ ~
Kapur t WA—2 58~62
? 7Kapur_ v I mMA—3 , 59~63

I BifuEEN=ER

1. Bk

NkRIEE L,  Table 1 IR UAEARD-S YRS NI BUR (7 — 2 U B AL, <
b ORI AM I T RN IS 35 L OB ST o (ERAIRr — 2 ) — v —R20) &3
IO (FUR=T« FI4T—I20) 2FiRo7bDThH 5,

BFARMA—L 35X SFRA MA—3 5 SI3ERUR & 2 AR D 2 IO R Z UL FAR MA—2 253
HEHAROHRZYNIL 72, AN XL CHIBIHROFEA R RMIRD 233D TH 5,

A WUR——#C I WER 2 1T b W AR X 0 UIHI L 72 BAR,

FME—FARZ 90°C T 48 IEMZ IR 2 1778 - 7o RIE BT U L 2o Btk

NS LRSI AN X OEMNRIE, HO0UDREEE LIBARDINTL D h.lic

(1) AMEHELRBEHREER Q) AMBHESIRBHESTES
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725 THI 8~10 cm DRHOIAH SUIHISNALDOTHY, b ORKE TN E 9 BLE
SRR D 214 94 FNTEIL 729, |
Bipi oo~ 30cmX30cm

BN DJE X e 1.0 mm

B O FHi -+ B NI BR O 7 o O BR A bi R (ERY 5 £ 0FY 38R, I 20°C 35 KON R EE45 %
DENTHEO KEAAENELNTHET D X 5 BAKBIC L T2 778 - 72,

D 7k i R DO NN A IKRIT 8.7%~9.6% (L80ik) TH o7

2. B O

ER TR D<o 30cmXxX30cm

AR DRI+ 1.0 mm+1.0 mm+1.0 mm, 3 ply.

Table 2. & KUBIETE IS G 35 X CHEAS MM O
The mixing ratio and the quality of glues.

TII:IL i H /t\ (“Ii)t)
e mixing ratio par
i 4 /35 & OB W WO b T ; o, ”
Formuration and performance of mixed glues . Typ ? I
® Type II
P | M
7 = 7 — LRI @ 100
Phenol resin ‘\
B , |
AF 3w e 2 Y 7 IR B EE A T . @ 100
Melamin-urea co-condensatlon resin |
Resin :
=y 7 4t I 4 7 100
Urea resin
S Z S )] @ 10
fi . | Coconut shell flour
ZN P3 9] ® 13 15
Extender Wheat flour
and
filler 7K
Water S 3 10
Wil | 7y = o4 ‘ : |
Hardner NH,C1 1
% j& ® i o pH @ '
pH gf mixed glues at 20°C Mo 6.0 4.8
£ 96 &l W o ¥ B (CP)
Viscosity of mixed glues at 20°C 1800 r 1560 960
® HAFAfeks—1 FK.K. TD—683 Japan Reichhold chemicals, INC. TD—683
® WIEHEK.K. =—wr4 F 345 Toyo-Koatsu K. K. U—345
WikEEK. K. =—w» 4 }F 310 Toyo-Koatsu K. K. U—310
@ 200 Ay ¥k Powder of 200 mesh.
® HAR¥FEE Wheat flour of Nippon-Seihun.
(9] K Solid
@ A7 A4MpH §F (20°CizTillsii)  Glass electrode pH meter.
BHEEEERSEE (20°CizTlsE)  B. F type Viscosimeter.
7 = / — I #iIEHEER] Water soluble phenolic resin.
AT 3V e 2 Y TILEEGHIIGESH]  Melamin-urea co-condensation resin.
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AR TR o> Bt 1B T D E& 3T >ERL /=

BB MLt JEAROWRIZ X » TETF MU BE LD DT 570 HliEE LT
M frdotbtze BBR (0> RARHUR & BRI E L 2 1 b4 1 Pz L, diiio 2 1 +
B FHAKEERDO L — X4 FRIEET S X527,

HEFGHRRE DB T OEEFERZ AL T 1H (7 o 7 — A BIIRHESRD FERGH, 18 (£ 7 v

o = U THEEABIEEAR) WBGIRS X0 2 8 (=Y 7HHEEERD HEB G ERL 22, HEERIKD
Bl 447 % Table 2 I{#/5%(1% Table 3 IZRT,

Table 3. £ {£ j§ # o F & & #F

The condition of pressing.

N T ' Bl [iH F3 {:
5 % 51 Cold pressing \ Hot pressing
T B W R A TR T H

Glues . Pressure Time | Pressure | Temperature Time
(kg/cm?) (hr) | (kg/cm?) (&9) (min)

X - l | 10 1 | 8 40 | 3
Type 1 } ] 10 1 ! 8 120 | 1.5

2 il [ [

Type T ’ 10 I 1 | 8 110 1.5

EIGTHIM OB I 4B E L1, 20g/(30cm)? H X TF 30g/(30cm)? o> 2 #ili: Lic, IEaihlikoD
B, NS~ AT Ly £~ CKVRYEIR, =— L8 d5om, = ARIEE 35 B BMINL 7,

M, ARy b7V R (RIERIETTR, #ER) 80 tv, 40cmX40cm Fv—+, 3EY) &f#
L7

3. HEAE IR

AER TS SRBN RS MR R TR - 72,

BB AARBIEE (JAS) OBMMBAEIRIIL, MRGH 3L D 7 ¥ £ 512 40 JrRIL,
ARV ULARE . 5 0 LB O MRA T UNARKER S & L7,

SEREEE, 500kg 7 AR T —AIEHG SRRBREE ML, Hvy 5—-3F5 213 200kg & L7z,
AR S 1

n

1HEBR A2 < DR UBER (4 EIZ i ——1h B 60:3°C T 20 RFIHIREH:— 4 I 20—

IR TR B I DL ETHHE LT BB E T BRET ),

2 WIERER S 0b - i UKRETTR B GBI & 60£3°C Dilt/kAFIiz SRR L, TomdkpTad
% E Tz EHILEN I EERRET29).

4. TEEGBRATIN
FICHE LY 5 U 27D X0 v £ T T MY o BURIEEMOMER & AT, RS Esv T
Ly F 7 VHHOEENRBREZTR - TH 7 — A HMIES T L L7, baEO AR Bick
WTIDV y F 7 vid 4 oMitHodmt, fER:LEMNIE HERSINTE Y EBHMIZLR <
MBNTVAHMETHLH70IT, HEMEELTRELZLDTH D,
IOV N SUVIE, 74U etV YUYy HET Shorea negrosensis Foxw Th5hH, Ei4EENT
FRETUE L 2o BBV L S I TR SIS CUIMI L 22 U (90°C T 48 MR AU 2 4T - 72) TH
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Y, ARBEIRAVWEY 57,
vy B 77 VRINOEER, AEHIOH 77— A HROERE & RINIZITR Y, 6 Rk s X 0S4
yZ Table 2 %X 0% Table 3 IZRLADEFMUTH S,

I ]EAHHEER

7 P = AR DIEHEINTE, ZTOMHOIMBESBEHL TV H L EBEXLNLDOT MA—], MMA—
2 BEXORMA—3DH F— A MEFREARDT vz — b« Xy £ TEF NN, Bk sl X 0%
IKATE SR E AT ERIE I HEC Tl L7,

1. ArE sl AR O R B 7k

FEARO T S LGS R U 2ok, TIS P8001 (~ b 7 M4 br LR oo sR B i & 38 T50)
CHEL TIRIRL 720 URME BRI U 22 B3 BUR U2 F7 78 » 220K (RN A FT78 b 7e W IER) 1k
BELZER 15cm oo, SEX D bz @d - T 8~10cm D3 Th 59,

PR HEILEE (B 6, BT 2.0mm OFEN) THHEEL, oI\ TFEUISOBET LI
T, 2500 (60 A o ¥ o) DTAALEBML 17Tp (80 A v > a) DT LA E > AR & KARAT
Sy TR ER U7, CoalEhid, i 20°C 35 X MBRIIE 65% 0%NT 2 BIFEN L 724
CRE BRI AN T BT 5> £TR{EL 72

2. WES LGSR O )ik

(1) 7ra—n e Ry LA

JIS P8010 (A THMDT 2=« Xy ¥ ifIESHBGIE) UL TH R o 72, BRI Y »
7 ALV —BRE R L, BREBATHELTOZFATAI-—AEIVOXvE i JIS KB8858 TIijE
ENZDOEEHHAL . IBDOIBEIX 95°C~98°C DFipTdH b, fHNFINIHNIEED Y 1 & v FER
BRI X - T 6 iR~ 7 B30 0 fipH & U 7Zce HHER (EB) tdkalic X b BlL 7=,

w

- X100
Seeem BBt £RFETR S
WA O E S

(2) BT 25 hil L Bg
JIS P 8005 (~3/v 7H B Hiksr k) DWW T TR o 7ce BITIHW A K8k pH 1
6.80 Tdh ot =R (H) kalic L » FIEL 7,

. S—W
H-= S X100
Seee iRl £ ¥ X
W AR V) DO HHC T S

(8) /KT i 43 hi LA B
JIS P8004 (oo THDWKTIASIRFL) IS THR o 7o BT L 2288 ko pH ix
6.80 Thorc, FURLAMAR A E — % ~ A 20°C OEA (JIS P8004 THKilE 25°C I
FUE) T4 IERMNI & AT78 o 70 HMILE (C) Z KT X D FHIL 7,

=SV,
=2 X100
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30: Max
C ' |
= x Ave ' |
25k ! ! '.
5 -~ 1 I
s [ Min Loy i
L ¢ '. ‘.
N H X '
\h é - [} 1 !
58 20f ! ’ | !
] - i H 1 !
N | } 1 o ! '
]7 [ : b i i i
_ $ i !
151 : ! i
C : ! ;
N [ H
_ |
/O[ i
5 -
N
\S‘ Y dG{ O 1 ] L ] | 1 1 B R B 1 l
(525% " 20 30 20 30 20 30 20 30 20 30 20 30
S S S3 > N N
et 33§ 88 B3 8
of peeler ﬁ- 2 o N . N 3 ) 3
Species A -1 IA-2 A -3 ed lauan

Fig. 1 # 7 — AVHBRO 1REENRREER (7 = 7 — L BIIEEEA)

The result of bond strength in Kapur veneer (Phenol resin).

25+ } Max
< = o x Ave
= # 201 T )
j\g % [ Min ’l
fl‘( U
X - ' i
S 7 sk | ! ‘ i !
1 1 1
A [ i
TREE . ' -
m—i ' ! l
£
5_
0 1 ! 1 I 1 1 1 1 1 1 1 |
(52’55;40”,) 20 30 20 30 20 30 20 30 20 30 20 30
oS3 N o3 o= S S
7?)541‘///7/17‘ §$ § gg, §$ S 8
e S S $ S S S
o7 peeter L\g [, ‘g \ \E )l / b )
Species nmA-1 A-2 A -3 Red lauan

Fig. 2 # 7 —AMERO 1EEENRBER (27 2V - =) 7IEEEEIIREREA)

The result of bond strength in Kapur veneer (Melamin-urea co-condensation resin).
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Table 4. & % 5
The result of
. O B E P . % 7 71
g B ROR o] : |
Spread Treatment . Mg Closed l i
Type 30 2 p ) Species |
g/(30cm) ol peeler Ave. Max. I Min. l Ave
4 B | mA— 129 | 10 | 86 { 12.2
mMA—2 10.0 | 14,2 6.2 9.1
Non-cooking | MA—3 2.3 | 2.8 21.5 | 20.2
20 # Wb MM | MA—1 8.4 13.2 2 8.4
Cooking ImMA—3 19.2 24,1 11.7 19.1
® Red lauan | 22 28.6 18.8 21.9
1 P £ N #| mA—1 | 165 18.5 129 | 153
MA—2 17.9 20.3 15.1 | 16.8
Non-cooking | MA—3 ‘ 23.9 28.0 18.2 | 22.2
30 £ Mg MA—L | 184 | 160 1.4 | 122
Cooking mA—3 | 283 | 265 1.2 | 2003
Red lauan ’ 23.8 28.3 I 20.0 ‘ 22.0
A N H| MA—1 | 10.1 1.7 8.9 ' 9.9
MA—2 12.6 13.8 10.5 | 12.2
Non-cooking | MA—3 ’ 10. 4 13.5 7.4 ! 10.3
0 EORT i fbl\ MA—I » 13.4 15.4 1.7 +  13.0
Cooking | MA—3 | 14.3 16.9 1.4 | 13.8
Red lauan 12.0 I 14.2 9.7 11.8
® |
I M W | mA— | 126 | 135 1.7 125
MA—2 | 123 | 145 9.5 12.3
Non-cooking | ImMA—3 } 14.7 | 16.3 12.9 14.0
{
% # b HOM | WMA—1 | 142 169 120 | 137
Cooking MA—3 | 171 185 ’ 15.7 7.1
Red lauan | s | 160 |17 ) 13.1
£ W | MA—1 25.0 28.0 23.1 24.1
. MA—2 24.0 28.0 21.5 23.7
Non-cooking} MmMA—3 27.2 33.9 24.0 26.3
© #oWb M oM | mAa—1 | 27,2 31.2 24.0 i 26.6
Cooking mMA—3 | 300 33.5 %2 | 2.8
Red lauan 27 | 2.8 209 | 215
I A B | WA—1 | 242 | 286 19.4 23.9
mA—2 | 27.6 31.3 24.3 22.3
Non-cooking | MA—3 | 27.6 z 30.2 24.9 25.5
% # oMb MO | mA—1 2.2 30,2 24.3 | 254
Cooking WMA—38 | 29.4 | 829 24.6 | 27.4
Red lauan | 212 24.6 1 1.5 | 20,0
@ IP: 18, 7=/—klREE%#K] Type I, Phenol resin.
® IM: 18, 27 3Iv .=y 7HESSEEEER] Type 1, Melamin-urea co-condensation
® O : 2%, =V 7HEEEH Type I, Urea resin.



i

bond strength.

MM oA 4 R

Bond strength

Af®  Wood failur (%)

(kg/cm?)

Open MEGE Dy (Ave.) ‘| NEE >3-ty (Ave.)
Max. | Min. Ave Max. | Min. = Ave. | Max. Min,
17.5 L 80 12.6 175 | 8.0 8 | 40 0
13.8 4.3 9.5 14.2 . 4.3 12 40 0
24.6 16.0 21.7 2.8 | 16,0 33 100 0
13.8 40 | 84 13.8 40 0 1 0 0
231 45 | 192 24.1 wz o1 | ® 0

1
26.5 w2z | mo | s | 182 | e | 100 0
18.5 12,3 15.9 185 | 123 1 L 40 0
20.3 13.5 17.4 2.3 | 13.5 14 40 0
27.1 16.3 23.0 280 | 163 32 80 0
14.4 9.5 128 | 160 | 95 | o 0 0
23.4 16.9 2.8 | 265 | 169 . 0 0 0
25.2 | 16.9 ' 24.0 28.3 | 16.9 l 59 100 | 0
11.4 7.7 10.0 1.7 7.7 | 0 o | o
13.5 10.2 12,4 13.8 02 |3 0 | 0
13.2 7.1 10. 4 185 | 71| 1 20 j 0
16.3 77 1 182 | 163 7.7 0 0 0
16.9 1| 4r 169 1.1 2 20 0
14.0 | 9.7 ‘ 11.9 142 | 9.7 | 19 } 20 ] 0
13.8 1.1 12.6 13.8 1.1 0 | 0 0
14.5 9.5 12.3 14.5 9 1 20 0
16.0 12.3 14.4 16.3 12.3 0 ] 0 0
16.0 10.5 139 | 169 | 10.5 1 20 0
19.1 14.8 7 19| 148 1 20 0
o ] S -
14.7 1.8 | 183 | 160 ' 11.7 l 24 40 20
28.3 18.5 24.5 28.0 | 185 | 82 80 20
26.2 22.2 23.9 28.0 21.5 54 100 20
33.9 22.5 26.7 33.9 \ 22.5 75 100 40
28.9 24.3 26.9 31.2 24.3 49 | 100 20
36.9 26.2 29.9 36.9 25.2 47 8 0
24,9 ‘ 85 | 221 | 29 es | oz 40 0
28.3 20.9 24.0 ' 28.6 | 19.4 25 60 20
29.8 18.8 25.4 . 3L1 18.8 51 100 20
27.7 22.8 2.6 | %02 | 22.8 34 100 20
28.3 21.5 263 | 8.2 | 2.5 17 80 0
32.9 22.5 4 | 39 | 225 26 100 0
22.8 ‘ 16.9 ) 20.6 | 24.6 | 169 | 14 20 0

resin.
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Fig. 3 » 7 —AMBUR®O 2 Fisgss asss R (2 5D
The result of bond strength in Kapur veneer (Type II).

Seee RO SR S
W R ) DIERE T &

mEREEE

FHRIEE DB 3%, Table 4, Fig.1, Fig.2 $ X Fig.3 1T, WiHHflita#iR% Table 5
ZRT s

I EiRERNHRER

1. FEARMA—1 ORAREEN

Vo ¥ 77 vHROESHICHIELT, 187 = / —ABIEEER (T 1HIP Lv5) T FHE
BEORER E DITE L RWEENTH -7ods, 1HIAT 3V« =) 7IHEABIEETER (BT 1M
LV3) TRAKLV s K FUVEERNDRS o, 2HTRESNINY Y F F7 YV XDEVERT
B ottt RIMTEHENTIEDE D ERSAD 7,

1HIP B 2 H N O®RATE 20 g ORITIEE T A S OEEFENHIFEICAAH (lXii: 7kg/cm?)
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2L, 1EPOANRTRSARE 20g SXC1EMICHT 5%AE 20 g OANK & E R ORI
3] ASDEFEFHE (R 7kglem?) W ThThoRRTH -7

2. JFOR IMA—2 OBRIEGH

Z DA B URNE N HBIIERR DA TH - 7255, HEENHABBRIIMA-1ORE LT ER
DIED> 5126

1HPTHTHEBAR 208 ORIEEIZT A S DEEHHIEICREHRTH - 72,

3. FAMA—3 O¥RESN

Vy ¥ FYVORENTIB LSS, 1P LSNITIiEE X ORI & D@ VERTH o7
I OFEAROBIRIEG I, £EHED MA—1HLCMA—2 XY REKEFHIHRERTH -7, L
2L, 1HEMOAENROBAT 208 OFEITT AS DEENHIECREHRTD o7,

4. RgE

1HMTE, MA—1, TMA—2 HXU0 MA—3 & HTAHRIIFEDO N7, ERLIHEPIIEY
THENROE AT hTrRAURRBSECCBETH -7, 2HIHVTIRY Yy F 7 voRERIZ <
LRT, MA—1, MA—2 BXW® MA—3 LBTHVFERTH -7,

5, MA—1, MA—2 5XU MA—3 OERREFNOMICE VT, MA—1 HXC MA—2 iTX
KR CHMTH »722% MA—3 RZD3WEOH 7~ AMOPTRIEAEENER LI,

B 3STHIOFARIC DWW T Y WEMI % Tl U 22 RARLEAHEITROMTH o 7c,

MA—1+0.71
A —2:+++-0. 66
MA—3-0. 65

ZOFREY» L HZIE, PFEAMEOERS K MA-3FADOEENZBRIFC L ARERMUzH5 X 5 i
Exbhb,

6. MA—1 & MA—3 TIXENKEZBIBUC OV CTHEIREE NHBRE T o7, T OENRE
TG EFBEREET I O CREFRIC X > TELOERN AL, MA—1 FIC MA—3 £, 1
BP CRARHOFTBELE INIECERTH > 722, 1EMB XU 2 ETIEEBIUROE M EE R L
THEMNTD -7

7. HEEFWOBMAEOER GRRETIE 20g/(30cm)? & 30g/(30cm)?) XTI, 1HPkX
O 1M CREM LSV B EE NIRRT TH 57,

8. HHEBRDH S~ MBI OEE NRBIERILOKR S /IS L.0mm FE 3 77 1 HBERT,
L2 bR, ERSXCPRIET X TR—oBIC X 2B X 2 HBRERTH S,

BE, SRIECTHVCHEAL TV S # 7 — A MBS SR RA R E L Tifibh Tk b, FiR
BIUOERIZ Y 7=V UAOBBORIKTHEKIN TV HIEABE . TOBITH 7 — L BIR & s
DOBEBDOEBNNRE 5 CH B 21— 2DOMBETH B, Eo, A HEdHAL L UEbh w5k
DILESOHIEVEVERAEDRD ZEPFEVES5THD, HROBLHNIYRERDIDT, Zok
EOWCTIRSHEBUEEZED TV LERDH S,

I "ESHHRRER

1. MA—1, MA—2 %X MA—3 &3iT, FkKilELBRMHESIETICS D o7, Ik
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ST H VY RITEMOZLIME (F.7—-1 Svad, Foi—n H—i, 2A=TVEIVTT
7) DAMEXICVy V' 77 TIRIOX I ICEKSE X RKIMHBORE WML 572, Elon S
—ﬂﬁwﬁmﬁ;d%mmmmuﬁV£VT%H®*Hh;UVyP 57 v O X DEE AN
LD o7,

2. BuKFBIOWS/AKIMERITHLT, MA—]1, MA—2 XWX MA—3 DT/ =—1« Xy LU
RITEDITHBIN LR o720 BT —AMDT L3 — 0 o XV EVRIBDAIERIITHE S IR TS
IR THRETH D, TRBEFOREMBIEEOMBWE GLED) BAROMHTH 7. Th
RRLTHYROTEMBIO Yy b 57 VidELASEBShAMITH 7,

3. DLEofERYIS AT, RMBROH 7~ L HOWHININE S, SEXfThoeh v KT T D
Shorea |&, Dipterocarpus |£3s X8 Anisoptera [BOAM O TIEHHIE & 275 D AN FITER B D
L0 TRV L Bbhb, '

4. WMA—1, MA—2 X WMA—3 OWHEHMNFOMIZIVTIE, AhiHiZEEd MA—3 A
IEVHTH o7, L L, BRI 5 MIREEE N ORE TR MMA—3 Ak dEr > 7,

ZON T = AMOTHIENE OB LIS P RE > HHDODOD X 5 TH D, Thb LEENOR
FEAPT L LRI OLRVT — 20 0IXHETH Y S EEBRIFTOLERDS 5,

Table 5. # 7— A OU B ANHIER
The soluble content in Kapur.

\Tﬁl ,f'ilf"h$k,‘73 dﬁ iﬁ 7’!‘} =z — }IEL'. ’\/_?—tf v B oK hh i & WOk hh o =
e kinds o ] = 3 B
¥ % ~_  soluble Alcohol-benzene Hot-water Cold-water
Species ~~___content (%) (%) (%)
Kapur
MA 1 1.80 6.09 4,04
Kapur
DA 2.39 5.99 4.48
Kapur
A3 2.54 8.97 5.70
Red lauan 2.59 3.33 1.03
L B

RN FFED 3RO H T — A #EA (MA—1, MA—2 FX WMA—3) »br—x U —YHILx
BC, KBt = 7 —ABHIREEERL AT v« = U 7HEEABIGEEES M X 0= ) 7 BIEEER % 6
ST LH (2HED & 2 HOMBRARE > < BREBEERETL 7,

1. MA—1, WMA—2 X0 MA—3 O&WNROEEHHBORE, MA—3 OEENIRKDLIHL,
WA—1 & MA—2 ORITIXERB DI >,

2. 3WHIOH T AMBEIRED 1FIEENIMEWIERTH D, 2 HIEE ) CRRIIEKIEE L IEE N
BRL I 1BEEE N TGN 7 = 7 — A BHREBRIOEEMIEL CEVERTH D, Ko
BANTIE ) 7~ VBRI 7 = 7 — A BHIECHEE 5 2 LIEH ICRIRTH 5 LEZ BN,

3. 3EROBUHEFARID & o 7HBIT, T -« KSYPVEIESINNE, BokTESiEER X
GRS MHERIIEL 7223, 2hd ofl®R & HIREE NOMICiZ > & ) LERBR L b -
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Adhesion Faculty in Veneers of Kapur Woods grown in North Borneo.

" Masashi Yacisuita and Michitoshi Saca

(Résumsé)

This examination was conducted for the purpose of estimating the bond strength of plywood
produced by rotary veneers of 3 kinds (ITA—1, IMA—2 and MA-—3) of Kapur woods grown in
North-Borneo.

1. Quality of veneers .

The thickness of veneer was 1.0mm in all veneers. From the 2 kinds of log ITA—1 and
IMA—3, both non-cooked veneer and cooked veneer (tut off after cooking at 90°C for 48 hr)
were prepared.

The veneer of MA—2 was only non-cooked veneer.

2. Adhesives, glue spreading and pressing.

The kinds of adhesives, mixing ratio of glues and pressing conditions, are shown in Table
2 and Table 3.

The quantities of glue spread were 20g/(30cm)? and 30g/(30cm)?2.

3. Test specimens

The types of the plywood used in this examination were 2 kinds of type 1 (Phenol resin
glue and Melamin-urea co-condensation resin glue) and type 2 (Urea resin glue). The const-
ruction and size of the plywoods were 3 ply and 30cm X 30cm.

4. Bond strength test .

The bond strength was measured by the cyclic boil test method (for type 1), and hot and
cold soaking test (for type 2) of JAS.

5. The Red lauan plywood
The Red lauan (Shorea negrosensis Foxw) was used as standard test pieces. The Red
lauan plywood was produced in the same way as the Kapur plywood.

6. The measurement of soluble contents in logs.

Alcohl-benzene soluble content, hot water soluble content and cold water soluble content in
lbgs were measured in accordance with JIS, for ;estimating the relation to bond strength.

7. Result and observation

(1) The results of test of the bond strength were shown in Table 4, Fig.1, Fig.2 and Fig.
3. The results of measurement of soluble contents were shown in Table 5.

(2) Among the three logs of- Kapur, plywood of IMA—3 log showed the highest bond
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strength.

Among the three adhesives used in this examination, bond strength of water soluble
phenolic resin plywood showed the lowest strength.

(8) In the bond strength of type 2, the bond strength of all Kapur plywoods were superior
to that of the Red lauan plywood used as a control.

(4) In this examination between the bhond strength of cooked veneers and non-cooked
veneers it was recognized that the bond strength of cooked veneers was higher than that of
non-cooked veneers in the type 2.

(5) The relation between the bond strength and the soluble content was not concluded
during this examination.

(1) AHBMEBRBAMEAGRIESE  (2) AHEHEARRBRE
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o #HEME L UHREE
E ) .
GiER (Hig4), B niBEAESe Table 7wiR—T.

Table 1. BRIEHEHMEHBIFBRALIH 77— L DFEARS B XM ORRE
Number of log and apparent specific gravity of Kapur used for paintability tests.

" @ R * & % | A H# 0B B &
" o , A pparent ‘specific
o , Number of log gravity of wood
Species z M & " EE S 2
Solid ‘wood Plywood In air dry In oven dry

-
'y F Z7Y Red lavan ) )
Shorea negrosensis ' R R 0. 64 0.57
SIHEE B & Control

# 7 —s Kapur _ _ _
Dryobalinops spp. MA-2 MA-1, ITA-2 0.66 0.58

(L) AREEEMAGR 2 5RDOIFHE
(Note) Apparent specific gravities are average values measured on solid specimens.
CREDRAIAZES S0cm KEND, Fig 1 0T L<FE Lscm OBICKRRHE, Rk
g 3B Ty, DSV Fig. 2 OBRAY Y o — MO T ATEBRE L > 7,
ZOWM & D KB R EELE BBAOXE S, WRIEERBER fsidb).
Table 1 hici U7 AH OB B BEEN M R OB LR 5 700, WM & RIEL 7Bt

4
No.101
No.102
No.103
- 5 —
RETERK
v / ~ Test specimen of
G LN — - BARK tangential
? OPITH s - '
No.301
No. 302+
No. 303
N
\ (cm)y
|
ALBEER R - " )
Test specimen JRAN KA W
of radial Section of log

Fig. 1 FAAK MA—22-5FMEEHBA O L D H B XOHBABETONTS

Cutting diagram of solid wood test specimens from the log and the number of test specimen.
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eratur

wm B Tem

L 1
0 /I 2 3 4 5 6 7 8 9 0 7 2 13 14
B M Time (day)

Fig. 2 %EHHRBRCHRELAY 77— (EHR) oAy Y —2 (X 1.5cm)
Drying schedule of Kapur solid wood (thickness 1.5cm) used for paintability tests.

X 0L 2ARMBENERHSRA 6 Mo Pt 5.

& |
BEANAREMEFRC ORI MA—1 2H#HA LA, BABES% Table 1 TR 7,
HR® :

IHBDREAAAEZES 35cm KETD, MAHOFA L FTLELE UCRE 90°C, 48 BRifj# L
FAXD==%Yr—2)—v—2 (2IR) X YHR2EE L. ARRI=FY F71 ¥ —TEKRLE
TKER%H 8.5% \THGINT L7,

HRE X L UEENhEREE Table 2 1ZFH 7,

Table 2. SHASRAICHER L /B O ME

Quality of veneers used for the plywood test specimen.

P—&Z) - = Rotary cut veneer
1t T oo #HOR OK =y h IR ¥
Species Non-pretreatment Cooking pretreatment
E = HEhEgEr | B BEINEEY
Thickness Lathe check ratio] Thickness Lathe check ratio
g Q
Vs ¥ 7Y Red lauan mm % mm 7%
Shorea negrosensis 1.04(1.03~1.05) 14~36
# 7 —n Kapur MA-1|1.25(1.14~1.33) 30~80 1.19(1.06~1. 38) 20~50
Dryobalanops spp. T A-2 |1.20(1.06~1.29) 20~70 e e

(Note) *#hiEE Cooking temperature : 90°C, i Cooking time : 48 hours.
#EEINFEFE Lathe check ratio(%) : (BENIEX Depth of lathe check /BiiE X
Veneer thickness) X100
HEh ¥ Numbers of lathe check : 11~14 nos./cm in every veneer.

B BHERORHNIC OV TRERFER R Vbl e LTHb IRV, 7 7 — VBRI Ehs
LD D, k< AR S ETE L TV
AIREE SR
TRCRTIRESR type I FEAOESBAIZHRAL, BMTE 25~29g/(30cm)?, HHE 10kg/cm? T
2 ~ 3EER, BAE 8kg/cm?, JRE 110°C T3HRMEME R TR o7
EERIEA
REBIREU—310 100k
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N E OB 15
7K 10
7y 1

AR -
5% 3ply, HAHBICHT S HERELMNALES Fig. 3 1277,
HEVAEREX vyl vy 3.0~3.2(mm), # 7 —/ 3.2~38.5(mm),

Faint Fi/m

Loose Side

Veneer

Fig. 3 & & # X
Cross section of plywood.

Table 3. WERICHEALAHLER, Vo F¥—7-FBXO0=treLr—-2
7 UV¥Y—7F v 51— DRk
Composition of filler, wood sealer and nitrocellulose clear lacquer.

—135—

LB p wo .
Finishing material | Formulation % (in weight)

Kﬁﬁiﬂ ok
Water filler Tonoko (Body)

L]
Starch glue (Binder)

7]
Water

65

32

Vol Y—F— =trElE—2R
Wood sealer Nitrocellulose
YxF e/ UY=R
Shellac varnish
A

Plasticizer

= AT AFRIEH
Esters
7z — LRIBH
Alcohols

T IR LK R FRIEH

Aromatlc hydrocarbons

14.0
30.0

3.0
15.0
30.0

K =brEALR—A Z YUY~ | Nitrocellulose
Foh— . 50% T ¥ Fiilg
E Nitrocellulose clear ! 50% alkyd resin

1 lacquer Plasticizer

Esters

Alcohols

Aromatic hydrocarbons

NN — —
N0 o
cwvooOo =

Fob— YVF~— Esters

Lacquer thinner Alcohols

b v RIBH

Ketones

Aromatic hydrocarbons

I
KA
co oo

aN
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B OR:

BRI LA EZ RV T, LoMBITIIROBRETEIC L » THRE LB &
FHFEE (WIEE) # 120 #—F v b H YV P~ S— T THHEEL /2.

ik KB EFZELE = ) FYofiic23 T, TyRWIDEFENICT D AZTRIE, BikAR
BEESEVWILERACNE LTV IRGOALAIE HERD. TOBREEZ 2EII R 57

Ty BILRPERE Sob—Fve F¥—5— (FABESA v M) ZRAMAES 3kg/em? T1E
RPER BT o7 FHBRAME 106 g/m2,

THDIEE %240 H—F v bH YV F_R— 3~ TR PIEEL 7

EBED 2bRrEAR-—RZ YN —F o h— (BB PR BIREES 3kg/em? T 2 [IBEE I
Tigotze FHgRATR 163 g/m2,

BT T RTRhERELE L,

DLEF U HiEFIS DO oMl % Table 3, ®ETR% Table 4 IT7R 7o

Fvrze

Table 4. BT L cRETHE R LRBIIMRL
Finishing process used for the study (Other finishing

process was used for curing test of paint).

RO T M % e # * fif %
Process Finishing material Remark
Wt 3 120 H—F v b HVFT—si—
Sanding # 120 Garnet sand-paper
Hak (2[a) JRHEH 1EF
Filling (two times) Water filler
T®Y (LERD) *1 | Yo F ¥5—  Foh— YVF— TEFES  *2
Under coating Wood Sealer 1 : Thinner 1.2 11% Non-volatile
(one coat) content
wo B %2 H—=%Fv b PV FX—0i—
Sanding 2 40 Garnet sand-paper
LBD (2[E%D) *1 | =tEEAR~—Z Soh— Ly | NEFEG %2
Top coating JYXY— FoHh— 4 1295 Non-volatile
(two coats) Nitrocellulose content
clear lacquer 1 : Thinner 1.2

QE) kATH®REE
(Note) *1 Spray coating.
*2 JIS K 5400 82 AHikic THllE
Measured with methods of JIS K 5400 82.

m ZEEHERAR

1. BERIEFRMERER

Ve ¥ 57V, #7— O « FEERICHRIET S & SRSV, B 2 REOTFiE ki
E D RN TR ES I ORFERRECOWTHR . FICHIERY 06, “RISEE” TRbbRIET
BREBIVIT S & ZOHNOLIELT-, BRIEERCRINERZEC RV E & “MRERTER R
L7,
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MEBEAIERIER D S LTREX « FX20XIFI2XEX 1.2 (cm) O ZEH O « REHRZ £ 1 HbliF
L, WEBERZZ OMBO /DI ERE T I &RBRD D DI, HRBERTT 2 ERT 53
A7,

BRPLUER

Wﬁ@@%ﬁ'm%&%a%txﬁ¢@$ﬁﬁ%t;ofﬁﬂ%dthD,W%L%WTéca%&

BRI KRS ol BRIEEREDLRERBDAD o120 LU T —VEROEE, RKEH
YR D D DTN R L ORI TG E > T b,

2. EHBELRER

WEATRETIRBTROMHEE 75 AF » 7 20 D372 X 5 iRt % > H7cdic, Ay
FRE Y = 2T ABNERE (TR Y =27 A% Lig5) A S, 8RS R iing o33 T
Vho L2 LI OBEOREDO—DITH LA HBMOMBAIT X > TEHEZFCTVWERD S,

ZOX ST IARMORECHFLET 2K 5, MRS (7 = 7 — A 8075 £)00 SpsipEt ot
{ERICZIGHIT 5720 Td %,

ZOXSCBRESNOEMIUT X o THLEE 2S5 2 Lo @EhT, LaxdbARIREic ki sn
TVBRBELTHRY = AT ARMZREL, —5F, MBRAIER-: MW Tr 5 b IR ik
EVHbIVTV S REN S oo THTELEI L OREZ LT 5 Hild o Th 7 — L i b 2 )
FE L7

RRFE

WA vy V¥ 7Y, AT AOFEHMOR - ERARE A IR EL, KES - RI20XIFL0KIEE
1.2 (cm), i 20°C, R. H. 65% T 2 5 BARIFHiE.

%I HibdzwFIic TR ik (hERERE Y v v 2 v BHEY » Fo— 7 — SA 129) 2IR{JHE

Table 5. YHB{LABIHML A2 RRTHR

Flmshmg process used for the curing test of pamt

% £ T B ‘ P W i *
Finishing process ' Finishing material Composition Note
I I 1 ‘
T ® b KU gy W v | Polyurethane sealer : | RFRAi &
. ’ - ™ ; .
Under coating / Z WL A Sy — ?ﬁla I;ttSI%}/’m Applied
Polyurethane sealer | Hardner 3 : 1, Thinner
5 PR
40%, Non-vol- Spray coating
| atile content 43.0%

o H—Fy b HVF _—i—
Sanding # 240 garnet sand-paper
£ o#® b | Ry =270 B KI=ATA S YUY~ | TAAAT s T Y -2

Top coating | g7 ==& Polyester clear : — iR
Unsaturated polyester o . ., . . |Film applicator coating

resin varnish Methyl ethyl ketone- | 5 )&

FEYLF g;s}é;ckness of wet film:

peroxide 100:1, 5%

' FTFvEEE LR
Cobalt naphthenate 1%
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%, B240 H—F v bV P T TS WIBEL, ERDBE (AR Y PBEFEY =xF17 Y
— 2000 SA) BT 4 NAT v T Y r— & —iT, BRUEEHPE 250 p TR D X SITBELI,

R L %RIETHE S Table 5 @id,

5 < BB 20°C, R.H. 75% @2 MT JIS K 5400 (1959) ic X b FSflBEIRmGE, 5 (e
BB e & BE L 7o

BRbPLUEE

FEEEE A Table 6 12733,

Table 6. %  # {b W B & K
Results of curing test of paint on solid wood.

REFIAE Y = 2T /LMHBL"&H@@fKﬁf

#1 i Curing time of unsaturated polyester resin paint
Species T % W | F @i B R | W (L &
Dust free (Set to Drying semi hard Drying hard
touch) min. min. min.
veF 7y WM H
Red lauan Tang. 2 65 120
Shorea negrosensis i
E H
Rad. 25 70 125
T = W H |
Kapur Tang. 103 137 180
Dryobalanops spp. "
e F
Rad. 110 140 197

G¥) ﬁmt*iwlﬁﬁfﬁme5 TR LT BIERFIRUE 2500,
HEE 20°C, BIRIREETSZ D H N THIE 21778 - 7.

(Note) F inishing process is shown in Table 5. Thickness of wet film: 250,

Measurement was held in the room at temperature : 20°C, relative humidity: 75%

T b BRRORIE TR LIBD S b5 72,

L% 0 R H OB LNHNE D I BRIV IR T O C, CoEBELTIOMRESRD L, #
T MR A O v » ¥ T Y VI U TR T605r ~T050 BT L, (LR O fEREEER,
HWHEHT TN ENM LIS <R TV S L Ly 77— A bR Y = A7 AER OB LEE L {1

HLRVOT, TOREOBLR G ORI EREOMME IR Y v v &V lES — 7 — Bk o1l
Mz X kI hs o LEX SRS, ’

3. BR(EMER

BRI O F7ERBRIIZIN I OMEI B 5 2T E AL DY, [HENE Db OTE QBEORENZ b &
DIEA ORI SR TWT, PENRBERZVE IR TRV, Thupx, ORI
BUTRBEMEED S o & ISR E LTRER SN, 204 RS TV 2 ETA Bk
& WM RE 7 — TRBEY © 2 WRIZ TRV 5 7 — L ORI o L.

EBRFGE

FHMWBRA vy F U VOREFIR 1, KEE - BE 20X 10X X 1.2 (cm)e 7 7' — LD »
MEEH A& 14, KES » RE30XIFI2XFE 1.2 (cm).

ARRBR vy FyV, #7— (FAES MA—2) ORBRICIERIZEPV 0% 1
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KEE  JEX20XIF 10X0.32 (cm)e LA Db D% #ili L7z
¥t : Table 4 QBRETINC X DR TRV, I 20°C, R.H. 65% Hiz 1
2 MR SIS 7 il B
A. FEXAERER
KHADH 37 Y THEE 2SR EHBEMTET 5 VATROGEBEA BIRCHE 1 mmliiic 11 &F
oY, TokickrF—7 (F 24mm, ASVED) 2020, ABCEALT 1HOEHOS S
EHLERIBPNEVTER-7HEZEARDIDOELT, 100 (HOBEAHD S biakioofed o Th
7 — L OfFEMR R I L7,

AU ERE#EDED

ANESY sl

HE DIERTC X B0 ERE L FHL T 5700 1 R OMBAITOE 6 Ml L.

B. 7§57 — 7

B EGTA O & MECHER L, BB ciigE T — 7 (AN 7 — 7 « Wi 25 mm, 5 SLERT
8w TN LEMCHBA OFE—Ev (< Y ImRERSB A WO h IR 30mm) 12 2257

CHED 1, FoEEME 20°C, R.H. 75% fic 5HANME R, WET - 70OLEXDH IV INTT
~ 7, BEEZBLTHR lom 2 2KOY DAL % T~ TOEIFIZWIIcD b T — TREBHO
2L BRI SRR LI

FLTRLSVEREZNEL, # 7~ OBIERMEHZ L 7.

Table 7. 3 B fF K M OB R
Results of test for resistance of film to peeling.
% M K K & B W BK
Solid wood Plywood
B W <R A E<hEE B | 3B Z<hikk B
Species 1@%};&@% i< b OB %télf.;ﬁtaiig < b TR
eeling test . eeling tes .
Number of re- P;Zg{liﬁ tziteaB Numbers of re- Pf,ﬁgll?lﬁ tzsrteaB
o mained squares g mained squares g
Ty ol K By RN Rk
Lo ¥ S50y Ave. Min. Max.| mm?2 %* | Ave. Min. Max.| mm? 9%
Red lauan ‘Tang
Shorea H
_negrosensis |Rad_ 82  (51~100) 1.0 1.8 | 94  (77~100) | 48.0 8.0
HT = [t H _ ~
Kapur ,Tang 91 (72~ 98) | 169.5 28.3 ' 89 (83~ 96) | 133.5 22.3
gg"”al“”"” [EE Hl o8  (97~100) | 184.0 30.7 | 8 (72~ 95) | 1540 25.7
GE) 13 RERA  BIEAHRE

(Note) Peeling test A: Peeled the paint film which was previously cut to 100 squares (Imm X
1mm) by a razor with a cellophane stick tape.
X< DERB  WiET — TR
Peeling test B: peeled the paint film with 2 package cloth stick tapes (25cm % 10cm)
which were stuck in perpendicular to grain on the painted surface for 35 days at a
room (25°C, RH 75%;). Before peeling, 2 cut streaks were cut from the tapes in direction
to length of the tape to wood surface through the paint film in lcm distance by a

razor.

¥ RIBIT S D=

BIFE < D EfE (mm?)

SCOER (30mm X10mm X 2)
Percentage of peeling off area=

X100%
peeling off area by peeling test B (mm?2)

area of peeling test (30mm X10mm X2)

X100%
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BERBLUEE

BEEAHBICHTE 7 — TR OF K% Table 7 TR

BEAHD Rt r 7~ FRIED, LB EEA BRI, SRSk L » ' F7vic
R L TH 77— VI FEBEONEZR L, WEBRITNC X 5HEMOIE 5D & ko7,

Wik 7 — 72N L7cE % 35 ARMHEREREICIRESMNBE N O 22 HiET — 7 B Tiav s F
Z 7 VICHLKBNBEREORTIRL 55 RENCHE LAEE T O M55tk 0B Ol BRIEAEEDOE 5

BEMGOEDLEEVREVLEDEEZDND,

4. ZEEHHAER

BifE, ABAOIEEAEFBREINTHNONT VS, BIRINLRIEZIEE 2 LA R OIRIEE
DL L 37 5 RBOBML HIEIRBIHENI T, MOBEMHNLIT VR E, AREICD > TIHES
BeRiEd s, Lol oRELRROKIL & dicobh, ObhEMToHIEEL ST EALIFL
EH0, FEELLS EHREOLIENTTL b, TOX I HBBHNAREET S 2, Aico~<
TOREHMZE Y, ABGOMHZ T SEHMMRKME D2 b0 v,

Z ORI OFRRIIRE E RO, RUETER GELHE) 35X CHBHICBERL TV 58,

NPz, COERTREBHLICBRRIELY L, REHNOBRNZERMOEEDAITLIE >
THMH X D B 5BIEEINFEEOM S ZRlRAR DK LIGERBR S TIEIC L - T T — 1 2~

ERG*®

FMRRS Vo F 7Y, 7 — AL b MEEARE 5B, AE X+ X 5XIF5XE X 0.5(cm),

AR 1 Vo ¥ TV v oliEist (JEE 0.3em), # 7 — (GUKES MMA—1) oA 34
(& 0.35cm), Rt (JEX 0.834cm), #» 7' — (FAES MA—2) oLt (B 0.32
cm) A5, KEZ « RE5XIFS5 (cm)e LA LD D D% ¥l L7,

%3 : Table 4 OBREFITLE T L, B 20°C, R.H. 65% fic 1 2+ I it s R o 858 o bl

IR E AR 2cm OMEF|E, BIEENERIEHER & L7,

BICHIRAE SRR S GEimS DR L) @ 7kifl 2621°C odskrfic 2 IMEliR e 22 B iciREE 50+
1°C T2MsEgEE 191270 el, 591 7 AfTlotlo

PE 2 &Y 1 7 AT TR kRO b X OB IR R H0) 5 BRIk oR AR, HREREE
(10f538), M EE (60£53%) CTHLE L,

EBBBEEHNZRD L DIV UTOZ EE2ER LI,

BRIFEENS I BE, KELBBENSTE S X OMEORIEITDH B ENHEMSHENSTE
WL KRB DT A, IOV BECE N MR ERBROMETIC LAV IR R E SR 5O TR
Wi EEXBNS. ThP 2 BBERHOAL TR BIRIhOAE S (K, |) 2WETHLEZREL
Tkt T OBIEIIER R0, Fhich 2 TAIR, 10 SO ERB I T 60 fFoXE
BMER WAL C, MARRHNEEBNT s L b uRETORBUCLME L.

B TEBFEEHNOAE T LI OCHROFFEROT LS EH LI,

ZEINKRESOREFHE

WIRT & 2 % BIEE © IR THINIT & % gk & i fisi,

10f5 T 5 % 5 BEEN 1 105 RO TR H R CHINT S 2 RSN, T ORITIEWIRT S 2 5 BIEE
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60f5 T2 2 5 BBIEII © 60REEDIEFAMBETH 2 HREEEIN, Z ORI ITIERIR, 105 TH 2 5 BIE

Hhosfibédihsd,
ZEENBORB S E
BRIEEIEC : RIE AR E o BIEI R, & U THIREM O LLBGT I L 72,

B E

B OB OE o K
O oH h E (%) _ numbers of paint film crack %100
Coefficient of paint film crack 3 ? ‘

£y

(=
numbers of vessel

[REEHT S8R T 5 BIFEINVIELIBAR 0 R LHIAOERRE (5 41 7 L LT Tl Bic ko T %,
F D 2 REHIVIEE BRI D 5 O TRBER TEERIC T 2 REMN 2 LT 5 & EUEHKD

BWICE o TET DMk ER L THedil ERXNZFEA LA

Z OV T HEM B ARSI S 2 LT X > THZ 5%EHN L FRUATNC RS 2 5REShZ KA L,
BEEZOVTOMELRITR 5720, KHENFEDLIONELRME DR L 5 91 7 L EIFORBEEZ HE

L7
BEREbIUuER

(1) #7—nEvye ¥ 79vORBEENED LK

FMOBE, AMPEBICRE LTERA SRS SV L OKRE R IEIRE B XOGEIER EATY 554

BHENDOT, W, FEH T 1#TE 10 FoRBHF OTFLEZ D> TV y F

SUVERKL 7.

—---=Lwk 7% RED LAUAN
—— 2.~ KAPUR (IA-2) 351
30
x
3 30}
S WERBER /0 BBER 60 IBER
£ 25+ Moked eye x/0 observation X60 observation
= observation
f‘g 25+
T /
20 /
3 /
(Q 20._ //
3 / /
§ 5 // /
= /
.fé / /5 I~
s 10 //
w® s
4 - 10
o el
5 i
///
//// 5H
0 7 1 | ! | 1 | ! 1 | 1 | 1 ] ] 1
/ 2 3 4 5 0 1 2 3 4 5 0 i 2 3 4 5

IRk IBLF1IN  Cycle of dry and wet test
Fig. 4 » 77— roREEHh GEHHSBR)
Paint film cracking on solid wood of Kapur (Dryobalanops spp.)
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- HEF BRI 197 5

EIROG G, Vo F 57V RERNGER Uiled o toted s 77— (ITA—1) % BEANLEH %
B L, AR 5 MO FHIAE D - THIRERI O HiE 777 - 720 '

BT DR LT X 2 BFEEINRERR O R 2 T, &> nwT Fig. 4~56 Wi,

FM, AR, BHEEOTRTOBED S~ LIV v P 7V XD EE  oRPEEIhFE L.

TN
g v 3 &

N
W\

# BBl W2 Numbers of paint film crack
3 S

wn

o

45

35

30

25

15

R R E 12 Numbers of paint film crack

LS
=
T

40+

20}

L ——-= Lw 57> RED LAUAN
: —— 77.-)v KAPUR (IA-1)

10 8B %R

L x/0 observation
- ARSR
Moked eye
observation
- /
/S 60TBEBR
L ’ X60 ohservation
// /
a 1 | | | L 1 1 1 | 1 1 |
/ 2 3 4 5 0 ! 2 3 4 5 0 / 2 3 4 5
IR/ VIBLTAI)  Cycle of dry and wet test
Fig. 5 #» 7 — A AROBESL
Paint film cracking on plywood of Kapur (Dryobalanops spp.)
[ — & *F So/id wood
--—- &1 Plywood
101885
N X/0 observation
'
m ARREBR
Noked eye
_ observation Y,
/
/
L / S
7 60 B85
r = X60 observation
///
L ,/"
//
i ! | L | | 1 i
; 5 3 4 JS— 0 1 2 3 4 5 0 1 2 3 4 5

&REyIBL YA 2N Cycle of dry and wet test

Fig. 6 FEM LAWROBBEEh DL (FH, ARED MA—2)
Comparison of paint film cracking on solid wood and plywood of Kapur
in accelerated dry and wet test (the number of log is T A-2).
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BT = W TREFEMOBERET 1 7 VEOBRBERNASL o F F 7D 1.5 i~ 245, S8 TIR6085H
ZERFIE 22U EDRAEL TV EH, EFTIE 10, 60 5 T2 5B IV Y s ¥ 5y
VEDRIBENRDDDITH L, BT EDEBILIITAEZV 10 £55 5 VWIZRIRT 2 2 5% I5E I

Bbh T\ 5,
(2) &M & B OBRIBEENL D Ho
KMoRa, »7—n (WA—2) O - HEA% 5, KEH 10 (HO T,
U, BRARMRACHH, 350 5 IO C HBR 1T 5 2.
HRARD K LI X 5 BN RE KB Of R % Fig. 6 10577
Wl DK LT X DM, AWB o &kERL(be Fig. 7 1R T,

Lo J7Y, 7L AWA-1,2) & R
Plywood of Red lauan andl Kapur (IA-1,2)
sae 77 VO R 97, DT (IA-2) &1t (R-AE 8)
Solid wood of Red lauan and Kapur (LA-2)

N
o~

22

& )k B Moisture content ()

18 A
~ I
1 |
179
7 9
7 ¥
10 = ¥
Y

1 1 1 1 1 i 11 ] 1 1 | 1
ﬂ';, Soaw Dry A" Soak Dry 45 Soa Dry AT Soax bry. A Soak Dry
/ 2 3 4 5

EIMBIVELSAIN Cxcle of dry and wet test

Fig. 7 Rk ELHBIC X 2, SHRRESNHE T oakRZ L

Change of moisture content of test specimens during dry and wet cycle test.
PINRT A 2 5 K E IR HIVI S RIS 5L T 5,
A 10, 60 f5TH 2 5 LI NS WRIEEIIE 3 1 7 4 LARTIC Ao ic 54k L, FNLEEZ D
PR B H &I DB A 7 A EOBRBEEHNENITM X 0 A7\

B TIXARBIZHIRICHIKL, 10, 60 ISR TIE 1.5, 1.7 {SOREANKS S 5Dz L,

FMTIE 2.1, 2.4 FEHAIVERSBTEEL TS, ZHEAROBGKRE REhsg < o BIic Rk
T H70, XOMIEOBRIEI 2205 [ENAREM SN Z WEIRSB DR o e L E X DN D,
dimensional change DYSEL TV 5 ERBFEMITIB L Th 2 » TRELREHNEFEL LT WE

FZ® Y, ZOMMAIZ >V TIFROICHE Lice F0I13%, BHOWRTE S X O RO tight side 2%

AR CRAZ A
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T U BDERE D dEHGE DT - BBE S loose side #FRIC L oAtk LI & & < S 4£ T
L0 L L, S VHRORENIBEENEECEE L EEL SN,

Fig. 7 %55 L, WV ELCX 55BN O EKEBLZLREM L I RE V. OKRSFBEIE
BIELINORRIC DV TS #IERT 5 LERD 5.

(3) WL &AM OFEREDRIR

HIERD WS Ler VAR Y 7 E 7 M OBBHh & AMBREOBRER LIS 7 7 W H 7~
#7wy bPLICHDO% Fig. 8 TR T,

103.2 855 7 435
0@ %+ Solid wood o g e
g
36 ® ® 1R Plywood / ® /
a
32 /
/
/
/
[ /
281 / '/
a I/
/
ol AEREBR
Naked eye o
observation

0BER

60 BER
X10 observation

X60 observation

BRREN n B(ZIRBIRLSHITLR)

Numbers of paint #ilm crack (Atter 5 cycles of dry and wet test )

- e ®
8r «7

o
A 1 ! B —| Il | 1 L 1 | | !
04 05 06 07 08 09 Q4 05 06 Q7 08 09 04 05 06 07 08 09

e B M & Apparent specific gravity in air dry (At 15% M.C.)
Fig. 8 AMOAME & BEHITLDHM R

Relation between apparent specific gravity in air dry of wood and numbers
of paint film crack after 5 cycles of dry and wet cycle test.
(Note) @® : » 7" — L FE# I L& Solid wood and plywood of Kapur.
O0@: # vEITEM, FfEkXOERD
Solid wood and plywood of Cambodian woods.
BV RTT EN R EDAMO—RIME & U TAMBRESE VD OIZERIENhS S SR E T,
BV R DT EMOFHRIIC LB L TH 7 — MIEARMEOEICRIEE A S,
(4) W% & A ORI R
WH, HEE OB E & « A 5 Mo Fitiz b - Fig. 9 &7, AMERE B LI EE R OIITH
DR LiCk 5%1{t% Table 8 iZ/R¥,
WE T 2 RIS O AR AL R TRIEHNECRE, HEEZ RT3 ERBEHNEEmCS <
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/40
= —— fRB Tangential grain
33 -—--- #8 Aadial grain 3
7/
7 1201 / 60 BEA 7
S / X60 observation ,/
£ / /
= IOBBR /
R 100F X/0 observation //
= /
ES] /
L ogot PYER 28 & /
s Naked eye
- observation
L 60+ ’
/
> 40t e
# - -~
=
o 20f e
& e
&

50T 7 3 4
MR VIBL ATV Cycle of dry and wet test

Fig. 9 AH BRBEEHNCEIIETESE (¥ 77— 1L EM MA—2)

1
5 0 / 2

Results of paint film cracking test on the radial surface and tangential

surface of solid wood (Kapur IIA—2).

Table 8. Bi@#kDELICX HMEEICHbhIEEEDOE(L
Dimensional change in diameter of exposed vessels on wood

surface at dry and wet cycle.

- a " - & ‘& & Diameter of vessels (i) Bl
Specis Grain S % B Xk B OB s N ur;l;)sesﬁ of
At drying At wetting Difference observed
W S i3 H i
- Il{e;ji {auaz v Tangential 197 | 200 3 96
HE [F]
S | Shorea Radial 202 | 11 118
o | Megrosensis %
= average 200 l 196 4
@ . )
717'—/13 Tang 120 ‘ 127 7 251
T | (ITA-2) Kapur -
Dryobalanops spp. HE Rad H 187 ’ 181 6 141
iR ¥ Ave 5 154 l 154 0
3| (A x . ’
MA-1) Kapur 109 118 9 212
E Dryobalanops spp. Tang.
A 73 7.’_ Vg *& E
2| (ITA-2) Kapur Tan 102 ‘ 87 15 280
{8 | Dryobalanops spp. 8. |

(Note) * : FARME/IES, Non-pretreatment.

FeE U 7o FHTHBTIA & M BRESIINIT 2 ORISRV .

WH L D ERIHEROAO R VEERIC X D S BEHNERET S Z Lo OHNHOERIE X bh, £
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D—2 & UL THREICH b FES LT OE/KEELIC X 5B & PR A BECRBEL T
BEEZLND, T —ADOEE, HiREVELCXIMEHCELNIGEEROHEIT L DTSRV
WERBTEE O D OIMEHEODDLY 60p HREV, ThdZREONIENC X 2RIEhEE
25 EE, RERBOEMC L) VEE EORIEIE NSNS ECHILUBPTBIRE & o 54, EF
BEDREV EIENERD B T D W E TR RISTERNZ SV O TR E X D F <AL
etEZDNhD,

(8) AARBEATTLELD FEE

RIEEIN & ARIEARTLE OB R KR4 5 MO FHEE - T Fig. 10 R T,

140 —-mm- treat ment RN NAZR —50~80 %
s RAFEA Non pretreatm {Lafhe check ratio of veneer —30~80 %
S —— RAMSB+t Boiling pretreatment - . —20~50 %
9
8 120 g
£
:': - /
~ 100 10 158K /
£ x10 observation [
3 /
~ 80 PRERERR
S Moked eye
5 ohservation
2 60 =
8 z
S ys

//

40k
% / ! s0BER
W e y / x60 obseriation
& 20t y
& ~

1 I 1 1 I 1 1 ) |
%735 o0 T 2 35 4 50 I 2 3 5

BB VIRL YA4 2  Cycle of dry and wet test

Fig. 10 # 7 —A&K (RAES MA—1) OREHINICE XIETFEARNLIEOEE
Influence of boiling pretreatment for paint film crack on Kapur plywood
(number of log : I A-1).

AHEAREQEAC RIEEI D TS S BEL 7.

AREAROWMLE L L COEBBHIRBAICH X THED o p it iRBHhOB/NRD S, 77—
AT DEMIEFHT 30~80% OHREEINMBIFET 2D L 90°C, 48 MiHO#FH I T 20~50% 1T LT
Lic. BN & BIREEN ORI OWTIIRR?® ITfiE L, ThbbEREIH—FD L X NIRHE
HNBESLAE WVIFERIHNISEFEEL . » 7L ZORENINEE LA LBELLNS,

Z0EpH 7~ L OHEFIRCELNNIFET 5 0TI ORFH S EOMARETH S,

8) HT—NETT v IV DLW

A HE LEEROBEIELL T3 (Fig. 11 2R) W& ORI 2HER LB L 2. |
BiEE DR - AEEMBRA % 10 MO FH(iE D - TREFER% Fig. 12 WRT.

60f5 TH 2 B/NS IR BILEINNE 5 41 7 VMEDOHKRTIXF U R LA L, 10f5, WIRTHZ3
HBHRE NI 7~ VESEREL, BEHSNOBEIEXFRC T H 7~ VTR ERENE SHE
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3T 0w an soid wood

- e ® 848 Ply wood £
K

g o9

Q

? ®

= %

8" o8

T “@

fw

3 g 07

>

3

2 o6t

<

35 D

Q

QU Il 1
2 057620 30 40 50
N REDNRTRRR L0BEN

%'i Numbers of vessel on wood surface
&

X

Fig. 11 EEBEAMOARE & OR%R
Relation between numbers of vessel on wood surface and apparent specific gravity in air dry.
(Note) C:HwVKRITHEMTY v 2 Phdiek (Anisoptera glabra), Cambodian wood.
@0 : » 7— Kapur (Dryobalanops spp.)
A:F =T~ v aq (Dipterocarpus insularis) @ : F =5 —) H— ) (D. alatus)
B : = A=V (Shorea hypochra) D : v = (Parkia streptocarpa)
E:=%— %4 (Hopea pierrei) R : Vv vy F S 7V (Shorea negrosensis)

— N2~ KAPUR

s -mm—= 2¥7w7 PHDIEK

301

2B mBRER
Maked eye 0158 %
ol Observation x/0  observation

sk

10+ -7

60 BRI
X 60 observation

BB B 0B Numbers of paint film crack

01254[50125450/2545
&R VIBL M)  Cycle of dry and wet test

Fig. 12 »7— N EHVRITET T » 7 OREE IO
Comparison of paint film cracking on solid wood of Kapur and Phdiek (Anisoptera glabra).

ATV,
DX D IRBHEHAM D E OWHICEE T 5 DH5HONERETH 5.
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v % & 2]

RIVEZEMRS, BRBILME, BRIEATFEERS, BEENRBORBERE DIbR v w4 fED 77— 148
BECEHBROBEEME L HELET D LRKOX S IS,

WA, RIFERSEC X B ORI A DX RRIER® bl h o fte 7S LEARTIXEINA S 1o dF
PRI L TR F#H: "% 5o

BEOTCEIROMAD By H U= AT ARFTRL » £ 57 XD b1 | RRIEE L e 5
OTHLAIF I TR BRRICERZIIL S LB DB, LK Y =27 A BB OREHRETHEL
BELLIE T LAV = PREAE~R T v —TREEZR D - .

WIEMSEM OB S DI, MPINEEIIY » F 57V ERBREOCHZRTIAEEORER &\ 5
LIEFERSDHZOTRAEV I EEL LN, ZOHSRESNCIEEEZSX TS ERbh5,
REMALEOB S SIE, » 77— LIEHFEM, &K, BIRENTRTr > ¥ 77 v X ) BREShE 4K
FAEL, BEOMAMESRS > T\b. AIREFMEZHLET 2 & AELBFENNIAERCEHFREAETS, T
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Paintability Test of Kapur Woods grown in North Borneo.
Jird Kawamura and Akira Nakamura
(Résumé)

As one of the wood quality tests for North Borneo Kapur (Kapor) (Dryobalanops spp.), the
paintability test was carried out on their solid wood and plywood.

When the paints were applied on Kapur solid wood and plywood, workability at painting,
curing time of unsaturated polyester resin varnish, paint film adhesion, and paint film cracks
under accelerated weathering condition were studied and compared with those of Red lauan
(Shorea negrosensis) (grown in the Philippines).

Experimental procedure

Test specimens of solid wood :

Apparent specific gravities of both species are shown in Table 1. Both test specimens of
flat grain and edge grain were prepared for all of the tests.

Test specimens of plywood:

Species are the same as the solid wood. Veneers were cut with a rotary lathe. In Kapur,
two kinds of plywood test specimens were prepared. One of them was made of rotary cut
veneers which were cut from a log boiled in water at 90°C for 48 hours (boiling pretreatment).
Another one was made of rotary cut veneers which were cut from a raw log (non-pretreatment).
In Red lauan, boiling pretreated veneer was prepared. Thickness and the degree of lathe check
of these veneers are shown in Table 2. .

The veneers were bonded with urea resin glue into 3-ply plywoods. Glue spread was 26—
29g/(30cm)2. These assemblies were pre-pressed at 10 kg/cm?2 for 2-3 hours and hot pressed
at 110°C, 8kg/cm? for 3 minutes.

Finishing materials and process on the solid wood and plywood test specimens:

Finishing materials used in this experiment, their components and their finishing process
are shown in Table 3, 4. But in the curing test of paint, another process shown in Table 5
was adopted. ’

Testing

Workability test of paint : -

. The properties of repelling and leveling of paint was observed in spraying and brushing of
paint for all test specimens. ’

Curing test of paint :

The solid wood test specimens were used for this test. The curing times of ‘the unsaturated
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polyester resin varnish coated on the test specimens were measured in the air-conditioned room
at 20°C, R.H. 75%. All test specimens were coated with the polyurethane wood sealer and
with the unsaturated polyester resin varnish in 250 p thickness without filling.

Adhesion test of paint film : :

Two kinds of peeling test method were carried out on the solid wood and plywood test
specimens (see Table 7).

Cracking test of paint film :

Numbers of cracks which occurred on solid wood and plywood test specimens by the
accelerated test of wet-and-dry cycles were measured with naked eyes, multiple projector(x10)
and microscope (X60) along the measurement line (2 cm line drawn perpendicular to grain on
the center of test specimens) at each cycle of the accelerated test within 5 cycles.

One cycle consisted of soaking and drying. Test specimens were soaked in water at 25+
1°C for 2 hours and then they were dried at 50 = 1°C for 2 hours. Moisture contents of the

test specimens at wet and dry steps are shown in Fig.7.
Result

From the results obtained in each experiment, the paintabilities of North Borneo Kapur
are concluded as follows :

1. It seems that Kapur does not adversely affect the workability, because it has no bad
effect on brushing and spraying of paints. But the plywoods test specimens are inferior to
solid wood test specimens in levelling of paint film.

2. There was no difference in curing time of nitrocellulose clear lacquer film on those
wood surfaces in comparison with Red lauan. In the case of the unsaturated polyester resin
varnish, the curing time on Kapur was about one hour longer than that on Red lauan, but
these curing times could be shortened by increasing the curing agents or additional application
of the wood sealer (See Table 6).

3. Concerning the paint film adhesion, Kapur is almost the same as Red lauan in initial
adhesion of paint film. Although Kapur showed a slightly weak adhesion of paint film after
35 days (peeling test B), it seems that Kapur has no painting disadvantages (See Table 7).

4. The number of paint film cracks that developed on Kapur test specimens was more
than on Red lauan test specimens (See Fig. 4).

In this test, wider film cracks were observed on the plywood test specimens than on the
solid wood test specimens, and the reason for these phenomena seem to be the same as that
described in the previous reports, namely, that paint film crackings were influenced by lathe
checks of face veneer ® and by finishing on both sides of test specimens® (See Fig.5,6).

The radial surface of solid wood had more paint film cracks than the tangential surface.
In the case of Kapur, as the average width of exposed vessels on the radial surface was wider
than that on the tangential surface, it seems that the paint film cracking is related to the
width of exposed vessels of wood (See Fig.9, Table 8).

By the boiling pretreatment of log used for plywood, veneer lathe checks and paint film
cracks were decreased (See Fig.10).

Thus, the conclusion is that the paintabilities of North Borneo Kapur solid wood and
plywood are inferior to Red lauan solid wood and plywood, respectively. Plywood is generally
less favorable than solid wood concerning painting results in both Kapur and Red lauan.
Furthermore, Kapur plywood gave less favorable results than Red lauan plywood.
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dF v X5 2%  Coriolellus palustris (Berk. et Curt.) Murr. #k3% 0507

#v F x4 Coriolus versicolor (L. ex Fr.) Quer #k5{ 1030

v 2,32 % Irpex lacteus Fr. # 3 1002

2) BEEKE

7> DEEEAN (10~60mesh) 1, BREIT, 7 Fv1%L, <~7 v 0.2% 2EMRL2EED
ERKEML, XBRAELELDO%, BRE 8cm, AEH 600cc DEATAK, ) 6cm DFESICES
D%, NEZRVWEEEAZ Y o—F v v 7%, WL LDRLORMALA, EEHER, H—I %M
TEBD, BOPTH, ¥~ v-OFEEEECHHELEEL, Witk ToEL S LT, Bk
FTRALTFAKF 10X10mm, EX 1mm) 20, 3~4 [k HORMEL T ORA% EiEE
FEHOHPRIIZ O, 2641.0°C DEREFICIHE L 7.

3) [EFRE

DLV ERLLHICHIAL 1otk HOSHUD, 60£2°C T 48 RifisckRth, EREZ RDLABRA %,
WHESMABECL T, VERCAR IETo0w, IBE 26:£1.0°C, &E 70% LA EOEESEIC60 B
BV TE S/, &k, 60 BHEL S LOKFDOEWE ZHILEINDEID, KHRSDEDL, £
DX > T, BHCEROEVEROELEZ ELTRThRHD O T, HEEELLWRUEEREL
i, ABEEE—HMREL, MERRKELTHEL, BHCI2ERRIEL L TR,

HBERERBLUER

DALEDBRELIC K B#5R1E, Table 1 LD THS,

Tablel. » 7 — A # O & & B > &
Weight loss in percentage of kapur.

* RS~ D D%
5 HEES BRE|ZERIEO | HEFER | 5570 )
e M B Apparent | #fi[# > SEIR D,
Mark of logs bpare G Mycelial growth
Test fungi specific Range of Corrected of the fungi on
g and boards gravity wt. loss wt. loss od bl ‘i
(gr/cms) WO OCKS.
I A~4-1-05 0. 54 +1.3~+1.7 0 +++++
P N I A-5-3-03 0. 61 +1.2~+1.4 0 ”
Coriolellus palustris M A-6-2-07 0.65 +1.0~+1.3 0 7
7+ @ # 0.61 26.3~ 34.9 33.6 ”
(sapwood of beech)
I A-4-1-05 0.55 2.4~ 3.0 3.4 ++4+++
hT T ET IIA-5-3-03 0.62 1.8~ 2.8 3.1 ”
Coriolus versicolor I A-6-2-07 0.66 2.0~ 3.0 3.2 7
7 7+ B M 0.63 19.4~ 27.4 24.2 ”
(sapwood of beech)
I A-4-1-05 0. 55 +1.1~+1.2 0 ”
v AR 2T I A-5-3-03 0.62 +0.8~+41.0 0 7"
Irpex lacteus I A-6-2~07 0. 65 +0.7~++1.1 0 ”
P A VI ¥ | 0.63 19.6~ 26.5 21.3 +++++
(sapwood of beech) ) . :

* A [ETRHC R A A Volume in air dry.
FE 60°CilRickiI51EE Equilibrium weight in 60°C dry.
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Relative Durability of Kapur Woods grown in North Borneo.

Shoshiro Marsuoka and Ydsaku SuOj

(Résumé)
This experiment was undertaken to determine the decay durability of wood blocks of Kapur
grown in North Borneo according to Japanese Industrial Standard (JIS Z 2119-1958).
The results obtained from this durability test were as follows :
1. The weight losses of test blocks were recognized slightly against Coriolus versicolor (L.
ex Fr.) QueL..
2. The difference on decay between each log (I A-4, I A-5and Il A-6) was not recognized.





