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7€ vEARM (Dipterocarpus spp.) (ZIRER, HEW, EMEMAMELTESbBRETHEIATE
b, TOEEML 7 4 VEVLELAVEST, KAixF, = VHECBTL22H%,

7€ b VAR LR ET 5T T0~80 Mb ., T, TOAKE, WHEIs )R, T
o LEMNST, 7€ P VEAMEZFIAL T dITiL, ThboWEL R, SEIICELSEEL
TR ZEPEERMETH %,

LaL, BEOHRBIETIY, TOL ) RAKAERIBELLCTE ZENTERWED, TERELN D
bRbIITEED 2 ~ 3 DRFHHIHED 7 € b VEAMCOWTRBREYTTHTEL,

25 Likch TR RE, BV 7Y F VEAMARSE TR, BREERRLOTH -1
2, ThoDBREBL, 7Y P VERMOREE b5 RE, SLBRNEEDO—HE, 5210305
EIXTEL,

ZDX37T7E VEANO—HEORBRAHBORKEEL LT, bhbhid~ 7 VEI/I AL VHERLD
B, 0EROEFEMR LOTHAERR TR BORBREREBLOT, WEF TR h vAST
EF o7 —AM, nVRYEVEIAYH, T4 VEVETE VM EORBICHNT, ShkHiET
HRETH %,

CORBOEN S, Wa HETFShi, LAAFBEICEBL, ©6ELCRIRHOATD,
EFMIBA TSR, B, BEREE, ALEMBOH 4 sile L EFE T,

# ®H M
HRA L7 A1 YHAKORIEHE, AFHHLEIRDOLS TH,
B ~ 715 rT VRV
AR R
% # B K (42. 7. 16)
WERBHIE 42. 12. 5

ERREAFIL 200 KT, D5 b bEENRBEROL DY TEK, #HRAME L THEALL,

Table 1, 2 CATHKDERNOHE LBAAKROEE, ERFYRT,

HEILR 7T RO H JIRBRM OBANL, FEROFEICE LTV, AKAF L RABFCAD Y, 30~
40cm (ZEGMTL, MRk, BFRE, WHRLEOWHLTHARELTRV, TOKBRITL LSEFHFALK
FAELUBER L,

FHABROMEE I A-5 (LEFHEE) DR T, LO6RDLDERic, BB TH S X H5ITBbhicd
T, WMA-5 HKERHLTE D Hoh o1z, IHENDORERMIL Table 3 DL khTHS,

(D) FAMTINTER - BRHERFERENEE - B¥EL
Formerly : Chief, Wood Processing Section, Wood Technology Division.
Presently : Fac. of Agr., Nagoya Univ., Prof. Dr.
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Table 1. ALK& FBICHAIN ~
Fe AR D RAR & BHEE /ﬁ N
07 N
BEE (em) | & B |HED| BAKK 08
40~49 4 2.0 —
50~59 29 14.4 3
60~69 60 29.9 1 09 14 05]04]03]02{01
70~79 43 21.4 1
80~89 34 16.9 2
90~99 22 10.9 — Fig. 1 3
100~109 5 -2.5 — VI A-1 Sk 12 /V
110~119 3 1.5 — T
130~139 1 0.5 — ORRIE 0 P
" D:58cm
L:400cm
Table 2. #REARDER & NBHEE
% R z D fis
ﬂx%% BX (Cm) Ef:’é(cm) %?le ‘7K|:l D
RUh = &5 B R | A 8 | ZesteD
} 62 LRRRRRED, EEcd LEN
VI A-1 600 65 705 L BETKA L BIF ) i
‘waA-2 | 600 S| FL EE ERTRE, M| oouhs L SN
s | PLINBBLAL, EMEE,
VIA-3 | 600 72 | BEV2BD L EE? PRIFHL i3
FE b D L\
VIl A-4 660 = e, YLORY L, M X
) 49 MR FARD L, EM, Kok
WA-S | 490 55 | i LED D £
51 BHEDOIR LI, - LZp gD,
VIl A-6 480 56 FRMOLE D ? F%
BRIEVRT
WA-7 | 600 Y| BEEERY, SYROTRR, s/
Table 3. RERIEHJOFEHAUKES
- H X % =3
A B EH H
MA-1 | wA-2 | wA-3 | wa-+ | wA-s | waes | wa-z
A & @] O @) O @) O (@)
M = O @) @]
i i @) @) @]
2 ] @) @) O
o= g 0 ) 0 o) o)
Bl & $ & Hl O O @) O @) O @]
B ol g Hl O O @) O (@) O (@)
B R % B (@) (@)
B o B A (@) O
& i @) O @)
2 2 7 @) O Q
i i i3 O @] O @) @) O O
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D:7lcm

L:400cm 738&?"
Fig. 2 W A-2 SLKOAKRE b Fig. 3 W A-3 A KOAERD X
T | A1
/( 06 1 I
o7 / 12

01 102]03] 04 13 10109/ 08

01 02|03{04 05 [15[14 13|12 |11[10
07 /
06

N N\ 05
~ | \J\
D:52¢ :
L: 266crtnm LD,: ggérgm
Fig. 4 VI A-4 HKDODAEHX Fig. 5 VI A-6 AKDOARE b X

BFREORBRD S bA/ 21T & 5 HlIM S X OEEHAIC X 5 B SR L, AR TN Th AR Y %
fifgoten’, LR 2HEOARRS L OV FHE B Fig. 1~5 O L 550 Th 5,

Teds, A-3 JUKIE, HEMh EBOECIEL LEM LIz 1 BED L 5 kR TH - otedd, Tk
ALOHERBME LY, #hEEC X 2WEO KX T - 1o,

ABRBROEYN

HRREARTERD S5 H WIA-51%, il e Hl L RE ARV S <, 9H503% <, Dipterocar pus lowii
DFF B L8 2 T Iedd, MOAKIC O TIREINIEETH - 72,

3K (VEA-3, VIA-5, VIA-7) @O\ TOMERBROETT Table 4 TH b, D. lowii » FREXh
7o IA-5 RERESRG/DIVOrdbbY, —BUEMCRL, IERFUIRIES It o T\ 5,

WEETHERA LT E L VEAMORSTIR, SEO I AL VIZ3HAE LEREI 0, HK T

BEG K X ) SR EERRL, WEEH )~V VES A4 VHC TV 5 L5 ChD (Ta-
ble 5),
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Table 4. HEBERBROEER
3 9
JkEES | EEEME 2 R B &R B R fE R
(g/cm®) BHHHF A B®RA A €::74:9)
0.71~1.06 4.6~12.5 9.8~20.1
VI A-3 0.85 7.9 14.4 1.82
0.63~0.97 4.7~10.6 8.5~15.4
VL A-5 0.81 7.4 12.1 1.64
0.74~0.94 6.2~10.4 12.1~17.9
VLA-7 0.86 8.7 15.6 1.79
F o5 0.84 8.0 14.0 1.75
Table 5. HXF 7+ VEAMOME
' e 2WIER (%) ;
& E w  |m o | AEERE ey
(g/em®) | Bt AR | BB B/#
F LTI H— HVEDT o® 0.72 5.7 11.8 2.07
FoTF—N Svadg HhvRERDST oA 0.75 5.5 10.6 1.93
7 V2 A v HY=VEY IVA 0.79 7.6 13.5 1.78
7 ¥ b v 7 4 YV VA 0.68 5.7 11.3 1.98
7 V2 A v < 7 + VLA 0.84 8.0 14.0 1.75
Table 6. BERROBE (ZEREB)
(g/cm®) % ¥ v IRE i =3 B = B X |[REUEEm)
9/ 1 (10°kg/cm?*) (kg/cm®)|  (kg/cm?) (kg/ecm®)|  (kg/cm?)
VI A-4 0.80~0.95 | 13.0~13.5 184~226 1123~1491 697~832 1139~1804 127~179
0.88 13.0 204 1360 758 1480 154
VI A-5 0.77~0.92 | 13.0~14.0 163~216 1185~1524 656~806 1271~2087 129~154
0.83 13.5 182 1345 725 1668 141
VI A-7 0.79~0.94 | 13.5~14.0 178~244 1183'\-’1627 708~882 1487 ~2337 127~170
0.87 13.5 211 1444 801 1842 146
T B 0.77~0.95 | 13.0~14.0 163~244 1123~1627 656~882 1139~2337 127~179
A 0.85 13.5 201 1384 761 1656 147

BMEMBED > LRRE Y EMHC LB, Table 6 0L 3 ) Th b,
HREIAK (MA-4, WMA-5 WMA-7) T2\WT, HFEI2ERERS IO Y v 7 RETRLEXT
¥, MEMBILHREE
HERAKTE S CTHRLUIMEIL 5.2 (5.0~5.4) T VIA-7 B2 KREflrR LI,

WEETRRRLALT E P VEAMEEKICOWTA D L, FERAEER IOV v /7 ZEEEREC K
HIL, BEMLAIIRE, BEIRM I ETILTL S AR, BEL3EMFRD ¥ v 7 RE D HE

AFh 16.1km (14.9~16.4 km),

TIEM, FIRDERIELAHBAE L: R: T=100:8.3:4.6 Lich,

0.69x% 1072 (0.57~0.75x107%) TH %,

ITCHALLMBORBOM LY, RITEAKRENL S THB,

HYV=VERVEIALL VIV E
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B ORI H1 - T, BEENDATEKCREOSVH LR LV, WEETHRLLT7E
FVEAMO S b THERERARLEL, 2.7on EHNOBBRAY O . —ARBRTIHEN? b A KE
10% % CE+ 50 17 BRE L1,

2.7cm EMOERAY 2 o — A E LT, EROPOSRERE 46~48°C, LBREEE 2.0~2.5°C,
HKIBE 70°C BESLBEULE 2 bR, PHEEIMEEROEZRREEOEMAR L L b,

A/ 20T X B YIEEEHIEEER 55k (IA-1, IA-2, VIA-3, VIA-4, VIA-6) DRITiHEE A L
BRELIT, 2ANCHECTRCIEV5X5THD, WEFTHRALLTE F vEAME OLETEH Y
TVEVEINAVYHIDROLL, TE L VHBELEL DRI, ¥, / 2 ROBERE L —BITE -,

EEEHC 30T 2 TINEF I ARENE VH VIS, ABOBEL KB L TO L WMERRL, A Vv v i v
B4 vHERULTW%, 2O LXFABEOMITRI % v v 7 RETh - fEai3t@ L Thal,
FRERENOSCHENEE BEE DS XS Bbh b, EeAEOHFMIHYEL, »VASTE
F a2 T AMICEWKETH B,

BERDrm— 2 ) —§IHIC 5 » TXREE 80°C TEBL, HPOEEHY 2~3% il THHEITHE, 1mm
EROBERENE 20% LITOBRTRIATRL AR, T, WEETHRLLT7E F VERKE
HEL, $EDO7 4 vitOBERROBRELENEN OBE LA, BHLENOBEFMCDH - 12,

BROGHR TI2ANCARENKRE L HEEEMIRL, AKE 0.5¢/cm* BEOLV, ¥ F7V
T HEANTH 14 FORRBHEZE L, BRCIAEVCIRAEFAIA TV 57 VELESRAE
W, ABETHED, B-0bsERXFIATIHE, BEEIRCOEMEN*H 5BERD 5 LEN
Hr5,

HIROBEMIKENE 7 = 7 — A BllgEER (18) TIRBRMAE 20g, 30g (30cm FHHich) & &
ELICHVCEENERLLY, #7 1V =) 7HEABEESH (15 SXo'=) 7ilggsH (I
) Lb, BREY0gBECSTHBERSS S, thbOI LW EE TEHRLET € b VA
HOFBERNEREA DN S,

BEHECELUI=trerr—2 ayw~x;§£u¢vﬂvﬁﬁ&%ﬁ§#%,ﬁ%ﬁ%a%
BRIV, PCDOSWHMIBHITHOH LHSEL - e HHFFEHR LI, T, TEMEY =271
HlERR OBLIE RS ST, ERMBREHETEEA LTI, POSVH TR 7 &
b VO LR, BiEEMEIBE 5,

MAEEIV Y F 7 vHIDRRE), ChIWEETHRALLT C P VERM A& OL T
2B ETHD,

HR I AKCOWTO A AERRTIE, IA-7 HUREK, FTAE, MENEEL LICEENE LT
Mieh BEFICHERTH » 7ept, MA-1, WMA-5 (3e—=fHi2 E<, EAENIEL, BV HREL,
Eio, MERNEEDVE E CHRLUICEEN LV 7 OPBEL ) COECER R LIS

= FR- FRERR T, 2AKE b~ — FA—- FEME LTHBRIFRH LHESh, Lk
VIA-7 2B DA— FIIMBERCTChTw3 X 5icBbhi, oifl, MOBEEN & Ry 1 088,
BYLE, WAEL SRR THS 5,
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O. ~5%E2NVA4 yHOBALIEE
A N & P
x L & [

ZOWEL, FEHEMHEO—-RELT, &9 BITHhic Dipterocarpus BARMO—EDHET, =7 ¥
B v v OBBHEENEE XA, TolES (BR) Filfsr v - T7ERETAoLE, X0
HIRM, BEMSENOEELTRL C, AR THEIh Moy ERN, MINEER L L OBE LR
THLDOBEERLLTLEDELDILDTH B,

¥, THETRERD HFSRICHIR GO Dipterocar pus JEAR ORBRIER DD & (RIEHNC HBARR
L, TOBE/ v — 7 X 2EBMEDHBRL ECOVWTETOERLY AL,

ZOWEETTDHLCHch, BaTHHEGLREWHRERRING T, SEFESEIIMG—K, F
WREHS BRCWLTREOHELXRLET,

1. BIFOX#IC LS REHRFFR

D HERGSLUHH
7 &4 v (Keruing) &\ 5 BFRCOWTUL, B TRELICL O, =F¥, Arxd, 1V Fx
VT I ¥ OBIRT Dipterocarpus B HEEIN D KMITIoWT 5, Kb —BENSBHETHD, “DOK
MGEF, brEOAMTRBCET7 4 )V EVEDT € vt L ARSBEHMAIh, TOEREI
EFTETEENOOD D, 205 b, I VHHRKT S 7 &1y 2B ROV T EY S BT
NI TRTFRbhTxRY, Symineron'? (1943) i L ¥, =D Dipterocarpus | DEIKIIEEHT7 o7&
Bz, BBkt 80 MAKFAL, 0 b~ 7 vHsic iz 31 HEIEETHZ L XRH T 5, hh
W, COBREWEWS LML, Zhi 5O (Section) IL5F, fH4 DEEEIZOLT Tablel i
FTEEEL, —BAREL TS,
ZDOROGAEL~ 7 VEERBCIs XY, MRS LUK 1,000m { LU ORI S L, £ Ok
BT X > Tl VENRID L RT3,
(2) BAO—BAEE
B2 2R Lo Tz & TIRENT 3,
(3) AMOBHFHMEIZOVT
VARBCET D 7 #-57 F RHER OFEIZAIPIFIL Deser® (194D 12X - THRDFEL I M
TWB, ik Z OWFEDIeHT, Symineron'® (1943) DML BB L LT, =D Diptero-
carpus & 27 BT OV TREIFMREBR LTV, TOoRLBHOo—BRYITL, F0EHI2RART
Who LL7adih ZORTIE, ZORBROBMATEBHNIETSC L3BRETH - T, BRI,
ZORBAEWL O DB S L — FERTE BT E L,

(D AHERBHEMPT IR
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Table 1.

< 5 Y PE Dipterocarpus JBDEITE
Species of the genus Dipterocarpus in the Malay peninsula

(According to SymincTon'??)

<2 % s - i %
Scientific name Section Common name

Dipterocar pus acutangulus VESQUE An, No preferred Name

D. alatus Roxs. Al 2

D. appendiculatus Scuerr. An. or Al Keruing baran

D. apterus Foxw. Tu. 2 latek

D. baudii KorTH. Sp. 7z bulu

D. chartaceus Sym. Sp. 7 kertas

D. concavus Foxw. Al 2 sendok

D. coriaceus V. SL. An. or Al 7 paya

D. cornutus DYER Tu. 7 gombang

D. costatus Gaertn. f. An. 7 bukit

D. costulatus V.SL. Tu. or An. 2 kipas

D. crinitus DYER Sp. 7 mempelas

D. dyer Pierre An. 2 etoi

D. fagineus VESQUE An. 2 pipit

D. gracilis BL. Sp. 2 kesat

D. grandifiorus Branco Al. i belimbing

D. hasseltii BL. Sp. 2 ropol

D. kerrii Kinc Sp. 7 gondol

D. FEkunstleri Kine An. or Al 7z gombang merah

D. lowii Hook. f. PL 7 sol

D. oblongifolius BLr. Al 4 neram

D. obtusifolius Tevsm. ex Miq. var. Sp. 7 beludu
subnudus Ryan et Kerr

D. palembanicus V. St. Al z ternek

D. penangianus Foxw. Sp. 4 gasing

D. pseudo-fagineus Foxw. Tu. or An. 2 kelabu

D. retusus BL. Sp. 7 gunong

D. rigidus RipL. Tu. or Sp. 4 chogan

D. rotundifolius Foxw. Sp. 2 mengkai

D, semivestitus V. SL. Al 7 padi

D. sublamellatus Foxw. PL 7 kerut

D. verrucosus Foxw. Sp. 4 merah

Abridgement Section,

Sp. : Sphaerales, Tu. : Tuberculati, An. : Angulati, Al. : Alati, PL : Plicati

2.

Z OHBCRAWIHERMIATBEE © TROHAAK (AAES 1 WA-1~T) »LFH® OL5KE
X 10cm OABRAEFEL, *OMKRDOEHELERCHIc WAL EA T, BUrbEAACETHER LT,
BB 20cm OFAIAE E D, = 2 FHERNKOEBHGE DBRERBAL L Lic,

#9F7 — MIFHEZ X » TEBL

BREROFEC OV TiE4 EL Labewe? (1959) BARELBAEC X » e, ZOFRIIEERY A
vy, 10ecm DIEFHOEFHICELEGE D H5B1- 100 5 DT 100 Ax L, “h#% Sampling field &
L, LROKAESV-25— b REL, SERCRE IR CAEMEL, TOoLD5EAR L - THEEH
THHETH D, i, BEEORELKEROBRIL, 7 v-37 — FEIEMLUIHREN ORAL b,

HRAMEBERE

=y FEARROBRB R L Ty o v YR & Y REEL 1B AV i,

— 61 —

ks, BERT v
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3. 8 8B # &

Q) ##EMOAREER

£ HERM OABHIHE OBEHERIX Table 2 IRLI, Zhic IhiE, 7TROERML, WThotk
BCHEWTHELNL T, ChboWErLERM BB E B V-5 5 & b REEL -
2%, LIS T, M EfkE LTokbinsEE, ZoMEACOWTERRT S,

&thd LTAOH OERRIER LT, IHIRERELVCLIIKRBEXEL, FREOLHHLX
BT&ED, AHDIEIXHEL 3~6cm T, O 7TROUERMOBEHRTIL, AKRKOEERKELL DI
EAOMBEIKREL, BED ©7 4 VEVETCF VHLILEOKER,ABbI TV 5, KEOTHEEIC >
Wik Table 2 ILRLIzE KD T, HRM WMA-2 DL3IEBEAETHE LRV L OO0, IA-1 DX
SIAEDE LD THENL LD ETH-C, OUHECHEL TIHENEGENRD bR, i,
BO® D74 YEVETEL YRV VEVEINL VERBELT, —BCTHEIIEEThD, B
R ORI ES < EERTEY, L A3 OEEMTIZE LY, BOMHTEEA
EEELRL, “HT7 1% Table 2iIcRLc X dic IA-1, 4, 5, OERMICED SR 52, HEMCIX
ROET, —BRCFOLABOBLKEWVTMZFAIROFTE LTHLN 3B ENS, 20 “5T” O
B, Mk L CTRE TETOSHARTH Y, TOERLNMELR-T B, iz, BRCEL,
Z DEFIT D\ BEPR OBIM AN 578 E OB RS OID, I HIAKD SBEHEETIE, I
ASEFHAKRDEREC ST HML v RROERLDFEL, MOHRAMEEL L BB ETHS,

Table 2. LKERMD

Macroscopical characters

FERA HRAIKD AOHOKB | AR DR o M & FEEAEMES X0
% & B Distinction of Width of Color of ] )
Mark of Radius of " | sap and heart | sap wood Intercellular canals
study logs study logs | wood (cm) heart wood | and parenchyma
] 5 ) BA215Y (W)
VIA-1 25.0 A 3.5 | Pale roddish | *2P
Distinct brown Conspicuous
VI A-2 34.0 2 5.5 7z 7
2RHD 15
VI[ A-3 36.5 Moderately 5.5 2z 2
distinct
VIl A-4 27.0 7 3.5 4 7
B\hrd
VI[ A-5 25.0 Distinct 3.5 2 4
PR 15
VI A-6 26.0 Moderately 4.0 2 7
distinct
VI A-7 27.0 7 3.0 7 7
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(2) BHAM OEMEAEE

HHERM OBEMEEAIEEIL Table 3 XU Fig. 1~10 TR/ L, chic T, SHERMTE¢E
PLAEEZ S - T35, ZhEEMCRE Tl A-5 ORRMAETHE, oM ik Lo/
hRig- EELl RO bR, ZOFELWEEREEMRMECET 5HETH 5,

Z OHERM O EEAFIHEITERD 40~60p LFEL DS, TOFHBL 4~108/mm? L finc
NTH, ER, TORIIE G RRirh 2~10 BERFECE FIURCE SERZD XAk ETh
% (Fig. 1, 16), thbOMHEIL Descu b, ZOEBHEIOHIMAL LTEBETHS Z L &IRHLT
Fh, A-5 IfhOERM2LHES KA TE BB THBLEL LIS,

ek, WA-7 REEMMEOERSET/HEL, WMA-6 IMBHEREEE O, EL, ABIKE
R (Fig. 9) L X OMEENE K THROABEELIHEL TV 525, hbOMEAS BN ERIC L
b D2, HHIEEND Ty FILLBHDAE, COWETEHLICTEZ LR TERLL -

D ECEHERER O EMBIHIHE OBEC O\ TR T 5,

a)E &

BRURMZ L THRCHRET 52, LAl rfinHAacEsERbH 5, HATHLORITLA
ETsv, BILEFA®S 5\ XA T, LOWME A U BEHARE B35, Fr—RARREA LR
HHRIRA IA-3 OHERM TI1L, BAMCRED bhic, BEERIRE 550~3302 (F35), BE (B
BITIA) 110~330p, EE 2 ~4 », FFUTEEI, HZFIHRACBREBEZET 500355, Fik

WIRAPHEE
of each study log

I * o fi
A~ & k) » <
Grain (Enlge:i;;i n) Tension wood Other features

B, Bonb 8cm ¥ THE

iz 5K L £ Mi d':,;nfef; Conspicuous present over a
Inter-locked conspicuous | conspicuous gange from pith to the part
cm
ZE A EZE LI 4 N OB OE
Inter-locked inconspicuous Inconspicuous
I TS
2 7
Inter-locked a little
% B, BhLAD 25cm ¥ THE
t over a
Inter-locked moderately 2 Onspicuous presen
conspicuous ggrgne from pith to the part
P%, B 6 15cm ¥ THE | LAORmMY
Z % AR ~ B OE Conspicuous present over a | DIEAH 5,
Inter-locked conspicuous | Inconspicuous | range from pith to the part | Surface of log
15 cm uneven
~ B %
Z 2 .
Inconspicuous

b T EET5
Inter-locked a little

4

N
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Table 3. ZHEH DL

Anatomical characters

b= L Vessels BWHERNEE  Fiber
HRA | #HRAK B LD 50
% = g %E DEEHE = , %  Diameter aaEX A o . -
Dis- - ERAROERE || e -
Mark of| Posi- [t30ce | BATHEOERE = [No. ofith of | pypor jengrn (DIt
ars of 081~ .0 Radial diameter | L2ngential  |vessel lvessel g ame-
study ~ |19 fthepith diameter per sq./seg- G ter
) mm |[ment #
logs No. | (cm) ) 1) )
Min. |Max.| Mean |Min. 'Max. Mean| Mean | Mean [Min. [Max.| Mean| Mean
VIl A-1 —5 20 170 | 340 290 | 170 | 330 242 | 3.8 559 7802,050; 1, 600| 27.7
VI A-2 —5 20 150 | 350 255 | 150 | 310 230 5.6 610 |1,070]1,980; 1,580 25.0
VI A-3 —5 20 140 | 330 243 | 110 | 280 206 5.9 640 |1,050!2,200! 1,798| 24.5
VI A-4 —5 20 140 | 350 268 | 140 | 330 246 4.1 655 |1,1502,550; 1,880 26.7
VIl A-5 —5 20 160 | 350 286 | 120 | 330 246 4.7 578 870(1 ,880| 1,447| 22.3
VI A-6 —5 20 140 | 350 277 | 140 | 270 221 3.5 569 950i1,820, 1,369 21.7
VI A-7 —5 20 180 | 320 261 | 150 | 280 232 4.3 546 950|2 ,230; 1,738] 20.9

) Silica (T &HRMICE F T 7, Silica occurred in rays of the all study logs.

RAF 5 = FEILE L2,

b) RESHAE

BHERBOE S I X O RECEE D ST 5, SAERGGETIM KB A MR L, BHE Al
YRR A EICIED, BIIELLEL, TOABIRE hizLA ERD LR (Fig 10), L
L, VIA-6 DERMRETEEARENEL, ToRBIRDLhD (Fig 9), {H4 Offif @itk
1,370~1,880x (F#) LiEMH B, EE 21~28p (FH), BEE 7.4~9.60 (PH) TH%, BEECILE
BRI EET 5,

AEGETIEL L CEEORTCHTHFEL, LOBITEY TR LEL 750~1, 1004, BEE
30~35z, BUEIL 3~4u, BUTIZEBBILISBFET 2.

¢) B EFAMR

BAe, HR, 3 LORERER D5, MEFARIERER T 2 BHERGET R e b0 ic e
+%, AEZERIETOFECHSICHBL, T02RAXEALIDRBEA LR, ¥, 25
CAHATHALBRCREZETH 0L H 5, ik, EEMRMHEYSUREABRIRLBFECREL CHED
B BERETEA, H5SORERE, H5L012~FEOCHELTLAECHRCREEL T
DRH B, MIUITMRA + 7 v Fabis ) ZMILER 20~322, B 90~250p, EE 1~22 TH
B,

d) BEHER

BFlk L OSFIBH AR e D, BIRBHEMIET R S OPROTHES b 523, BELME» 5
155 05 %\, 3~32 Milam, SFIBEHERIT 2~ 5 MiflaFlT, T L THmCITEZMiE»bins B
FME b 2L DNB B, LELELOBIIMORINSFIMI D BVLORD D, i, SFIMOREEY
TR X » TEERD LD,
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FEREE-ER
of each study log
| FEE MR E .
tracheid 5 8 & Rays Vertical inter- | 3SR Proportion of elements
cellular canals
1 i 3 p

B om el B eoian B 8 08| e BERED SRS
T BOBmS  [oMiaE /mm? Al T 2R AR R ) &

Thickness  |[Maximum . . Di- . |Axial Ver-
widch Of |peiett of (hetght of [°o [No. per|Ves- RS parend p o ftical

() multiseri- |y tiseri- [uniseriate () lsq. mm sellcheia |1 cellu-

at‘ZCral{ ate ray [ray ma lar
e

Min. |Max.| Mean wide)| (mm) |- Range | Range G| G| G | U ca(u;a;

()

8 12 9.2 4 1.5 32 60~100] 1~5 | 25.1 | 44.8 9.4 | 16:8 3.9
5 10] 7.9 4 1.9 25 60~80 1~5124.5|36.7 | 14.3|22.3| 2.2
7 11 9.6 4 2.2 29 60~90 1~5122.9|46.0| 8.5]|20.9 1.7
7 12 9.4 4(5) 1.7 22 60~80 1~5|28.5|41.5| 10.2 | 18.4 1.4
7 10| 7.9 5 2.2 25 40~60 | 4~10 31.8 | 34.4 | 12.9| 18.9| 2.0
6 9 7.4 5 1.7 22 70~100 1~6|20.5 | 41.3 | 12.4|23.0( 2.8
7 10 8.4 4 1.7 24 50~70 1~6 | 22.3 | 45.4| 8.9 21.1 2.3

Krips O FENC LHUTRE2 R, Thic 1BTH 5, FMlahclBCWELFEL, *iosilicad
RS FET D, silica DEFIL 7~252 TEND Y, 7 RKOHRM THETIUE IA-L, 3, 7 TEE
ENRBR L% 6~10p /X, WA-2, 4, 5, 6 Tit 12~252 & kX\y, 72 THIA-5 D silica X
TR TH - 7o (Fig. 3), = DHRM 2L LT WMA-5 ORHBEBOB I NRLLE N L BT X<
BLL T 5,

e) EHEMAARE

Z OMEIL Table3, 4 3X 08 Fig. 9, 10, 16, 17 KRLAZEL THBHN, ZOEBICL T2
DIN—FEHFT BB, ks, TOWHECOWTRFHETL SN, TLEETLHL B0 THM
TONTTERT B,

£) £ o fi

RIBREET “5 T LARLEBFCOVCTRELICER, 5I5RD “HT" o—RIVEETDH 2k
WEROE S F vBRED bR 5. Livl, ZORFIBEEOERNRLR/NEL, TOFHBLIE
EHCLLBETH D (Fig. 8), BEMQMEDOSMCOWTLEE L RAKOBEANR ORI, O
MNEEME FOWBCRVTRED ZLIIELATHEH, ChABIEV B THTHLNE I L, 7tk
BHEET S,

4, # =

D) #HEMOBBEFEICOVT
R L7z X 51 Desce® (1941) 3 “Dipterocarp timbers of the Malay peninsula” DWfET Dip-
terocarpus [BEF 27 BT OV, X OABMNEAMSNEEYELCL, TORE—BEXE BEBEE
HERL T 5, Shic ki, $OROORERMLC T CELL Tk ), Ex OlEYBECKE
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FTHCTHRBIMLETRS 57, by cEEMEMNECERORANE, TORFIER LOEFRZE
BH%OEFIHEC HENEE RS RVEL, ChbOBHICE - T, COBREZW 2107/ 11—
FRAT TN BT E o,

Lictis T, EHLSED 7TROERKROEBEFECHIz - Tk, Desca® (1941) OWEHERL, X4
WREIVER G ORERME L OLBMBAC X - THA L. ZOBRIIRDOZEL TH S,

a) TROBERMITXT Dipterocarpus BFFBOM TH S Z L IXKROFEFHIC X » THY £ 5 TH
%,

EEMREEEORFI ki, BEREEVCAIREF DD » T b, @ HOERMARIIEIE
REBEC L > THRSA T, @ BEHEML3 ~5MRIET, SOMENRELTWAIE, BE
UE ML silica ORERIAEET S, @ LHEHFBE T,

b) 7 RDERMIAIRI L b O ERSEIEORESAN D, Table4 DT L 22D/ V- TR
ATFBzEnTES, Thbb IA-513, o 6 EEC k-, EEAMEEEOERS 40~60x LELL
MR L, SAED 4~10E/mm? LS\ 2k, b, TORFIEC LY, fabEKEXAT
&5,

c) gk, 7 —7 10 IA-5 OB T 5458 % Descu DR RHEROUMRERET OELME L HER
G LIc#ER, Dipterocarpus lowii Hook. f. 3 L%, FDOHBFEDOLDELRE LT,

FOHHLE LT, Desce® (1941) wXiuf WMA-5 D0 X 57, B/ PIAFEEMEMEYHTERE

Table 4. M OEIK & Is D5
Features for the grouping each study log

# E M R OM &

{é?ﬁj{ Vertical intercellular canal @ EEERE (248)
B2 = O
Mark i)f [ b7 5il} B R %72-?1%2 Result of identifi-
study Diame. |NO- ©of | Other features cation
logs Arrangement 1 " lper sq. (Scientific name)
ter G
FEAEHERIR, L2 FARKDERENCM

= | AETABEER Almost . - MOER D B Dipterocarpus lowii
Group 1| WIA-5 short-tangential and 40~60 | 4~10 Surface of log | Hook. f. vel aff.
rarely diffuse uneven
it p most
Group 2| VIA-1 diffuse and rarely 60~100| 1~5
short-tangential

Dipterocar pus Sp.

2 VIA-2 2 60~80 1~5 7
7 VIA-3 7 60~80 | 1~5 7
7 VIA-4 7 60~80 1~5 7z
il olali-vis
7 VIA-6 % 70~100| 1~6 | #\> Fiber wall 7
thin
T AAIRLE D
(RIS SESU NS
2 VIIA-7 z 50~70 | 1~6 | \» Diameter of e

canal moder-
ately small
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& LT D. crinitus, D. lowii, D. rotundifolius 7c ER3HTFHR T B2, ZD3EXILITHEL LK
FTHE,  D.crinitus (IEEMAE DAL RRD L, X ORFIB L RicY, ¥AHRE (F) »
0.91g/ecm® L REWZ &7 EHD IA-5 DHERME R D Z LIXABLNATH B, {5, D. rotundifolius
B IM¥E TR, ZOFMR—MBOITHB 2L, BIVOEHEOFIHMEN 0.99g/cm® & X
TREL, HERABBURBERTH R0 6 IA-5 ORFEM LIIRLD LD LBbI S,

D. lowii DFEIEEMREEOERNZ LD TNV L, TOSFHEA 6.3(@/mm? L £, i
X OESIE, ¥ X OEHEZAMOHBURE, FHRED 0.84g/cm® TH B ESL L DL T IA-5 DR
ME—HKLTHH, FHUFEEHRED D. lowii OMEL L OATELULTEY, ch# D. lowi
EREL T,

d) i, v — 7 2(Table 4) IZDWTIE, L DOFBI% Descu® DM ERELRME L HEBAL T,
ZHICEYTAEEIS L, Lrb ZOoRE HEC ICEUL W50 CHBRAYRAET S - L iR
TH o1, Deser® TINE, /A —720X5 e E b B L L TUIKRD XS lERSTFHh T
W5,

D. apterus, D. cornutus, D. fagineus, D. kunstleri, D. pseudo-fagineus, D. rigidus, D.
semivestitus, D. sublamellatus

e) /v —72 (Table 4) BT HERMOMEIHEIICELL T 558 A-6 XU 7 piMLof
M EIETRILB LN I bbb, Ticbb, Ri#EE, EREEROEHER FHEE DR M
, WBNAEL, BREIEEMRAMEOERD 50~70x LZHBEL TEFNEV, ZhbOHEN
EYCBENR L2300, BEMO- T, F#IBL00, ZORETIIALICTEZLILT
ESIS /NP

(2) #1845 L — 77 Dipterocarpus BAM DBEBED B

ZDIEFWME TS F T E D B bt Dipterocarpus BAMD® OEERILAIL 4 EHh 35 KDHK
THHMN, ZhETORBRBREZL - T, Ikirda Table 5 ITRLIZEL THE A -7 (48R
IUBEE /A —7) WHANTH LN TES, fok, Table512& b HIFHRAMIEBEs v~ 7D
REMEDDELTRALRLDTH %,

DK, chbDBEEREXRENCHERNL, TOREOHEBALEIZOWTERT S LIXAM
FANOHETL, TLFA—HRAM THIvbhMORE L OBERIZOWT, BT 5102 EEREL
THRBICLEEL, HXTHRT 5,

Table 5 TIXFEE /0 — T ORHIMEELX L D BT —BRICL D ELDLLDT, UTFohicown
TOEEFERYBN%,

a) BIEDSETIX Table 5 IT/RLc X 5T, ZOWRCHbhic 35 KOFRAKIL7THE/ v— 7
(A EERIVSEE v~ 7)) WAL, 205 b4 WL, BxcEEs Ggh) 2AE
Lic?d, fo 3/ v — ATOLTIL, BHFNEERRARD, honThE bERTE s HEERY
AETSZLIRBETH -1, 7ok, THE/ AV — 7OROEEREL Fig. 11~17 TRL1,

b) ARABEEC L THRThESEDZ L TH B,

© AHBETIX 0.73~0.90g/cm® (KR 15%) LE,i DB, —C, ZOBOAMIIAREC L -
T3DrA—Fpdbh, B30 0.7 LUF, 1 0.7~0.8, B 3D 0.8 L EEXh, thizlLi



Table 5.

FRifE s v — T OBFIFNEE—ER

‘Anatomical characters of each group

) HE #y 3 B Macroscopic features
| i3 — =® g/cm =
m o PFEAER o os - o s B | amE (o) - s
Group Mark of Appareniﬁs‘;ﬁe) Lo#oBs 7N pii » T (¢ N=D)
ing f(EUdY iglggtxﬁc ) g(a)ﬁénon g’g:‘:f’c?g cific gravity in| Color of heart Resin
g air dry (15% | wood Grain Tension wood (End .
moisture) nd grain)
_ Dipterocar- B 7 8 & AL
‘Group 1 (III '1386); pus insula- g;ll}:og;?al Cambodian 0.78 Dark reddish Inter-locked 5 #
ris Hance | © g brown conspicuous Conspicuous
B Dipterocar- i3 i gl L 2 E
Group 2 (111@63 pus alatus SC;hoeuteal Cambodian 0.75 Orange-colored| Inter-locked Moderately
Roxs. brown conspicuous conspicuous
Dipt 5 B @ ;"E%&i& AEL {;ﬁi:b#% 15cm ¥ THAE - ”
~ i pterocar- X . 7R (AR resent over a range §
Group 3| IVA-1 pus sp. Keruing | Kalimantan 0.90 Reddish brown | Inter-locked | from pith to the part | o ..
inconspicuous 15cm P
WA-2 | Dipt ;}E%bi&/v&b @'Dﬁ’? S5cm ¥ CTHEE ® % §F o=
~ i pterocar- . . N resent over a range
Group 4 (3~4) | pus sp. Keruing Kalimantan 0.79 l());'(ix‘;ﬁe-colored Inter-locked from pith to the part 2/({32%332};
inconspicuous | 5cm P
Dipterocar- y T CHE T OB %
Groups | VATE | pus grandi4 poiiono | Philippines 0.73 % #% @& | Inter-locked
* (1~10) | florus BLan- moderatel
Pale brown . Y Inconspicuous
co vel aff. conspicuous
Di pterocar- y ' e A B 15cm ¥ THE
Group 6 | VIA-5 | pus lowii | Keruing Malaya 0.84 E % 8 B #F | Present over a range 5 #
p Hoox. f. sal y . Pale reddish Inter-locked | from pith to the part Conspicuous
vel aff. brown conspicuous 15cm P
s TR
Group 7 VIIA-7 | Dipterocar- Keruin Malaya 0.88 ®k R e Inter-locked TRXEE
Qa~7) pus sp. g yialay . Pale reddish moderately Moderately
conspicuous

brown

conspicuoue

SHRIEEEERY

L4 1oz



BH ™ 5 i3} % B Microscopic features
5 = \ : . AR EOE M M E E
g g |PRAES H &  Vessel # # R % @ & Fiber tracheid Axial Vertical intercellular "
arenchyma| canal x O
G Mark of | B & (B | Sfiftmm® | g 4 g | B E | E & |P
roup- study Tangential No. per sq. : Thickness | Diameter 2 Z | sffymm®| Oth
g logs. diameter (z) | mm Fiber length () () () o om| B £ ther
Arrangement Diameter | No. per features
Range Range Min. | Max. | Mean Range Mean (w) $q. mm
mA-8 7 m - AEE
Group 1 (1~8) 130~380 3~7 1,000 | 2,300( 1,760 6~9 21.3 V. 100~150 1~4 Tyloses
conspicuous
Group 2 (Hl@gs, 130~360 3~9 1,080 2,500| 1,800  7~10 24.3 V.D, 80~140 |~4
Group 3 IVA-1 230~350 2~5 1,050 | 2,400| 1,880 8~14 28.3 V. 250~350 0~1
Group 4 (I;/fjé 160~350 3~7 1,175| 2,100| 1,590|  9~15 26.7 V.A. 50~100 1~3
Groups| VA4 120~300 4~9 930 | 2,460| 1,760|  4~8 25.8 V.D.A 70~100 1~5
(1~10)
Group 6 VIIA-5 160~350 4~6 870 1,880( 1,447 7~10 22.3 V. A. 40~60 4~10
Group 7| BAZ7 180~320 4~6 950 2,230 1,738  7~10 20.9 V. 50~70 1~6
a~7n

) Silica iIZ&HRAMCE T TV,
Abridgement :

Silica occurred in rays of the each group.
V—Vasicentric parenchyma &8k D—Diffuse parenchyma #7ZEZHKE

A—Diffuse-aggregates {EH:R A%

(BEVEY - BEND T H W o B £ &
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BAE, HEMIPHELDEVCHEVL B, Fl, WARELBBRLAL 0.72~0.73 OFEE Ih T
D, ThhbFTHEHERAM TN THAC L DL EX b3, XBIK D grendiflorus LRZELL
VA- 7N —=F% D. lowii O VIA-5 OERMOBEEXED 7 — £ — & KETHE, ISHLRK
fE&#RL TV 5,

@ MBORRCOWTIEBMELZRSAVHDH, ZhbOfERM TIx TA-8 & IVA-1 BRLIE
BT, 2T I@-5 & VA-2 T, VA- D7 A —TRIBETH B, ZOHEORBISIEOSHE
PHECLBERD 2L DEEL BN S,

® ZTHAREOHWIEACHSWAHOUECHERTLILNOLELONRS, VA1 DS/ — T TRBEAL
BiZtzigwat, DA, I® kX0 A-5 OHFEM T, TOBLAASLL VBV, ChE R AR
MEHN V=V EVED VA OV —7TiX, GEAERRRLRCORKNL, DA DH VASTESR A
D=7 YETE, ZOBELhINEL, VAD7 4 VEVETIIFELEL DR S, 7oL, IADI A
— 7, ZOHLhTOBIHCERLGAD LI,

@ “»T” EHieInBHOEBUL Table 5 IRLAEMN VA-1 ABRLEZTHD, WTFhLELL
FoisEe o F GRS 2 BT 5,

® BEOEGHFEDOSVIFIALEEEL L2BENS L, <7 VHFTIBIEDL\ ORI Min-
yak keruing &0, FIAERALTW5 X5 THH, HAMDOKRPEIC kT 28 B0 BHREL AR
THRELLERTIE TA-8, KIUV VAL %15, VA-O/A—7iIRL DR EABEIR
7

c) BEMENEE O L

o B %

BER (GGHE) ©ik TA-8 20 130~380p LBbAEL, VA-4 Tk 120~300x & HRMEETED
PN, LALKE, ST VA-4 RIS\, EeF e - A0FEI—RIC OB L&
hTnw52, TA-8 TREDOREFIZHLDTEETH S (Fig. 18), ORAM TCIXESHCHBE TS L
ZHbHBY, —RCLDOREITEETH D,

® WHERGEE

BHETIRELZRIBD ORIV, U KL T WA-5 AEFTECEANRD bR, BET
I VA-1 RLELSABL/INE, Fio VA- 07— A e B L EEL, ABLREW, =

ChEARETRS L, AEN 0.90gm® LRERIKREL, HEX 0.73g/em® LRLPE, O L
BRG T BMEROBEEL, MBEOREINARELEERBENDLLETTIOLE L bR
5o

@ B EEARK

FHBORFIEITCThoftRAN L BEEMRMELYBL L 00RECBRETH 5, —BRICBEFZAMD
REITEETH D, LHLI®-5 & VA- D/ A — 7 TRFORBEIFEE CHO-RM LR 5,
ZOFMABHEBR oL, WEN, MIMELEE LBER1IDELELDR D,

@ FTEEAREMNE

IVA-1 © X 5L DEED 250~350p LBEORLARCE L TAE 0L, I@-5 TA-8,
VA4 DXSRFDOENBEEDRF LI L 1/2D40D, IV WA-5, IO T7DX 5L 40~700 & 7D
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BOHELVZELDPIVLORKATES, ¥, TOERFIBRFHEZONTE, ThEh—ELL
HERBDOND L 5 TH b,

Descu® % Reves'® 3 C DOBOHINEE LT, ChoDOHBERERLTWAZENDY, 4B OWME
BT A EEER S oV TRATHE, THCBEIRE LTRESLDEEXL DR S,

X ik

1) Aunc, Myint : Density variation outwards from the pith in some species of Shorea and
its anatomical basis. The Empire For. Rev., 41, 107, (1962)

2) Burcess, P.F. : Timbers of Sabah. Sabah For. Rec., 6. pp. 93~234, (1966)

3) Descu, H.E. : Dipterocarp timber of the Malay peninsula. Mal. For. Rec., 14, pp. 62
~75, (1941)

D IPRIR—: H VRO 7 EM 8 ORE, HEPIR, 190. pp. 13~30, (1966)

5) Menon, P.K. : Guide to distribution of silica in Malayan woods. Mal. For. Rec., 19,
(1956) )

6) hEFER - FAREE : H VAT TEM S BBEOAHBEER L INEEOD bbhii, KRR,
190, pp. 31~61, (1966)

D ———————— BV VEVEIN YHOBEELEEOD bbha ke, WRPHR,
206, pp. 7~16, (1967)
8) —— ————— T L VEVETE L VHOARELGERDOD bbb t, WRHE,

208, pp. 105~116, (1968)
9) BHIE : 77 DOPE, FAKHHH, 1, pp. 1~88, (1949)
10) Reves, L.J. : Philippine wood. Manila, pp. 280~296, (1938)
11) SymineTon C.F. : Foresters manual of Dipterocarps, Mal. For. Rec., 16, pp. 153~190,

(1943)
12) AllBfh: » ) ~v 2 VEI VA Y HOFREIFIRE, HAPTHR, 206, pp. 7~16, (1967)
13) ——: 74 VEVETE F YH ORI L HE, KRR, 208, pp. 94~105, (1968)

RO i (Explanation of figures)

Plate 1 VIA-5 Keruing sal (Dipterocarpus lowii Hook. f. vel aff.)
Fig. 1 C.S. (x50) Showing vertical intercellular canals which are extremely small.
Fig. 2 T.S. (x50)
Fig. 3 R.S. (x120) Showing silica in ray cells.
Fig. 4 R.S. (x50)
Plate 2 VIA-7 Keruing (Dipterocarpus sp.)
Fig. 5 C.S. (x50) Fig. 6 T.S. (x50) Fig. 7 R.S. (x50)
Plate 3
Fig. 8 WIA-1 C.S. (x20) Showing tension wood. Upper-side tension wood, under-
side normal wood.
Fig. 9 VIA-6 C.S. (x120) Showing fiber tracheids which thin fiber wall and larger
lumen.
Fig. 10 VIA-5 C.S. (x120) Showing fiber tracheids which are thick fiber wall and

very small lumen.
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Plate 4 Showing the cross section of the seven group of Dipterocarpus specimens which have
studied until now.
Fig. 11 MTA-8 C.S. (x20) Dipterocar pus insularis (Chhoeuteal bangkuoi)
Fig. 12 I®-5 C.S. (x20) Dipterocarpus alatus (Chhoeuteal sar)
Fig. 13 IVA-1 C.S. (x20) Dipterocarpu sp. (Keruing, from Kalimantan)
Fig. 14 IVA-2 C.S. (x20) Dipterocarpus sp. (Keruing from Kalimantan)
Plate 5
Fig. 15 VA-4 C.S. (x20) Dipterocar pus grandifliorus BLanco vel aff. (Apitong from
Philippines)
Fig. 16 WIA-5 C.S. (x20) Dipterocar pus lowii Hook. f. vel aff. (Keruing sol from
Malaya)
Fig. 17 WIA-7 C.S. (x20) Dipterocar pus sp. (Keruing from Malaya)
Fig. 18 TA-8 C.S. (x50) Showing tyloses in vessels.
T A-8~VILA-5, ---e- ZHFAM DEH The sign of study logs.
C.S. : Cross section. T.S. : Tangential section. R.S. : Radial section.

II. Identification and Anatomical Characters of Keruing Woods grown in Malaya

Toyonobu Sucawa‘®

(Résumé)

The author examined the wood anatomical characters of seven logs of Keruing, which
were imported from Malaya to the Japanease market. The purpose was to identify the
species by anatomical characters of each study logs.

The results were as follows :

1) Important macroscopical and microscopical characters of the seven study logs are
shown in Table 2, 3, 4, and Fig. 1~10.

2) On the basis of the description of Drscu® (1941) and comparative examination of
the standard wood specimens of Dipterocarpus species which were collected in our labora-
tory, the seven study logs were identified as shown in Table 4.

The study log (V[A-5) was identified as Dipterocarpus lowii Hook. f., or closely related
species, in wood anatomical characters such as distribution and diameter of vertical inter-
cellular canal and the distribution of axial parenchyma.

It was difficult to identify the other six study logs: they were very similar in wood
anatomical characters, and were composed probably of the same species.

In addition, these data will be useful for the investigation of the relation between the
wood structure and physical and wood-working properties of the same sample logs which

were studied by the other authors of this series.

(1) Wood Anatomy Unit, Wood Material Section, Wood Technology Division.
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M. ~YE2V4A YHORBELIGERO D bbbl

S - T S
= K B ®W®

CORBREH Tk~ 5 YE2Z A~ 4 v (Dipterocarpus spp.) # 3 KDOAKIZ2OWT, T OINFEERE AR
ENEDLSCESHTHY, T, EDXIRATFLEED LS LBERTHET DL TW I EHRE L,

Ao, BWHOMMBCRITTEEYRFLEL, chix—iic, BH BERYEIOMLAEL LTt
h, TOBHRELEDITWLO00KE, Tiobb, BRCI5RDEhORER, EH ONFEROMHEM
RENHBATNBDT, ThbDEXERNICRD B IDITITIL - 2b DTH 5,

Fto, CO—HEORBRTEL Y BIF7 Dipterocarpus D A B E 3BT/ L — 7I2OWT, Thb DI
HERER B L, HbE TE OO IERL I,

¥k, ZORROLD FLDCHIo- TUL, IMWFRELER, FBEMERRZERLOCCHE - HEDE
ERMZHEROFEbTHb LI, AL TESHELXRT S,

1. #EMEHERZ

(1) #&R#

ZORBIEH CTHWERBA Iz oWTIL, #RAKND, ME~DIZ Table 1 iZ/RL Tz,

3ERDOHERAAD > B, WMA-3 OHKICOWTIE, BERVICTEIBEBLIBIEKRL, RDLALKRSGY
SEATWEDT, FOREYRAETHIH, TORWFETLALAZIRL, ZhERAOWAEND, i,
FDMDOAKIZONTIE 1 2 FTD HENE R PR AR LM & Lic,

ChHOMEL LR ZERTACH - T, WMA-3 OAKRCOWTIRRFERL FORRO
2 FfE, ¥1:, IA-5 & VIA-7 OAHKE DWW TURKETPHR L EROHEC BT, Bla b R E
o TEAIE UCHEERC, JIS Z 2103 2 LA, KERAEZARD, IohbORBOES D
E TR B L CREE R 2 KR - 7o KPRK BRI D 2:Fh b RT3 @, REERA X2 BHRRL
7eht, O3 BLORORAO2MEEFBERA O 1ELZERRRCH L, ChbORBCHLRBRK

DRREUL 259 {HITs - 7, Table 1. FLA~D, ME~SRERHK

(2) RAwFE Number of specimens studied
I FER O FE L ELEHTOWTIE, JIS Z 2103 xR

. L - o § Mjl‘ f ?1% %\ # Number?f
Lo TR, S8 (AKX 15%) BET ark ot logs reatment specimens
DRFEE (s %), SKE1%bin OFGE WA |EAE Nondtreated) 78
(6%) L 2WHER (%) HThThem, FEL ma-s | BT R e 12

A DOWTRDIz, = “Ht- _ 4L Non-treated 13
D 3 HENZOWTRDI, ZDORIOUWEC ST VIA-7 ﬁmmﬂx%é?e P
> CIIKEE 1/100mm D &4 YA — oRFERAL, &3t Total 259

EROWETIIEE 1/1,000g OABRFZHERL

(1) AHEBHREHEREE (D TARMTHEEMEREER - BRFBTAFRFMEE - R¥EL
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oo Eto, BEMELHOERERHE (a0 %), BREEHR (Rkg/m®), LEEWKE (rog/em®) PEAR
15% BEOSEARKE (rsg/em®) fe &b EH LI,

BB ONTE, LEOEMC BT 28R, FREFO3HADORILWEL DL, 192 B
RIEDE, Sicfc083 HEEOWLTHELF/V, WHERSIHLEICE b5 B (%) ¥EHL
fo, Eiz, ZOBEBRELFTR > BB OWTIBREZNE L 7crt, FOMEDHE, HBESHELLE
BT RTELBHOBELRAUTH -1, oL, RIUERL SENHRIEBEORS A RREL LTE
HLt.

Tods, BBAEMCOWTEDRIERE, [BHAEC L b7 5 FEELE BMH OGS 08

Table 2. FHAK~DUFEER
Shrinkage and density

AkEE | £ = @ ABRKW X 5 HEE Measurements by cross section specimens
Repre- P} @ @ 5 ® E
Mark sentative e

of logs figures t r t 7 t 7 v R 70
n 40 40 40 40 40 40 40 40 40

Max. 0.409 0.326 | 14.91 8.29 20.12 12.54 30.25 748 1.06

VIIA-3 Min. 0.310 0.18%9 5.26 1.69 9.83 4.57 15.00 599 0.76
I3 0.355 0.243 9.53 4.38 14.36 7.86 21.33 665 0.85

X 0.353 0.233 | 8.15 3.45 | 13.02 6.81 19.25| 650 0.81

n 6 6 6 6 6 6 6 6 6

Max. 0.403 0.335 9.89 5.83 15.35 10.57 24.74 730 0.97

VILA-5 Min. 0.318 0.202 | 3.97 1.71 8.54 4.68 13.15 540 0.63
z 0.366 0.257 7.01 3.66 12.10 7.37 18.74 650 0.81

X 0.355 0.239 | 6.11 2.92 | 11.09 6.40 16.97 | 622 0.75

n 7 7 7 7 7 7 7 7 7

Max. 0.432 0.325 | 12.24 5.82 17.92 10.42 26.53 690 0.94
VIA-7 Min. 0.384 0.244 6.68 2.67 12.07 6.283 17.87 607 0.74
Z 0.416 0.291 | 10.05 4.52 15.57 8.68 23.14 656 0.86

X 0.407 0.279 | 9.22 3.94 | 14.74 7.96 21.80 | 645 0.83

n 53 53 53 53 53 53 53 53 53

2~ = Max. 0.432 0.335 | 14.91 8.29 20.12 12.54 30.25 748 1.06
0‘:' “au Min. 0.310 0.189 3.97 5.82 8.54 4.57 13.15 543 0.63
wver z 0.363  0.251 | 9.31 4.32 |14.26 7.91 21.28| 662 0.85
X 0.372 0.250 | 7.83 3.44 | 12.95 7.06 19.34| 639 0.80

(¥, Remarks)
) KR YY) DFEBINFER (%) Shrinkage percent per unit moisture content

ais CEMABLRE (BKER 15% ) F TOIER (%) Shrinkage percent when green
@ P EM DL E TONMER (%)  Shrinkage percent when green to oven dry (%).
t R Tangential direction.

r HE 2 2:9i15| Radial direction.

1 cHh 5 [E Axial direction.

v R B’ Volume.

R  AEEER (kg/m?) Bulk density (kg/m?).

o : REHAEE (g/cm®) Apparent specific gravity in oven dry (g/cm®).

715 : K& (GKE 15% B) BEE (g/cm?) Apparent specific gravity in air dry (15
‘n R E XK Number of specimens.

Max. :F& K B Maximum value.

Min. : & /> & Minimum value.

x s HAFESE Mean value.

X BZBAPRERTHARFOmMBEXESREL L-FHE  Mean value weighted by the
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T—FEL TR~ 3,

2. FRELNBEOLE

(1) FRELWEROKEX
HEAKODOARE L IUERICOWT, KAE, B&/ME, FHELBRRRFOREXT5HEFOEET
EAMG LI-PIGME (X)) ##8#EL T Table 2 iIKR L7,
¥k, Z® Table KIIARPRAC I 2HEEEL, HEHRKC L2 WEEO—HMOBEHXEHL TRL
TwaH, ThbDOREEXYHETALHETIRZEA LENRDLNT, ThHOBRBIIC X HERN

L ABEUEERIER
for sample logs
IEHR A X 5 HIEH Measurements by radial section specimens

Density b ars @ & B E Density
715 4 1 v 1 v ! v R 70 715
40 38 38 38 38 38 38 38 38 38 38
1.10 0.365 0.030 7.35 0.15 12.34 0.48 29.21 813 1.15 1.18
0.74 | 0.188 0.003 1.86 0.00 4.72 0.07 14.35 601 0.71 0.75
0.89 | 0.254 0.016 3.63 0.05 7.61 0.28 20.68 681 0.86 0.90
0.85 | 0.238 0.018 | 3.25 0.05 6.75 0.30 18.95 658 0.82 0.86
6 6 6 6 6 6 6 6 6 6 6
0.99 0.312 0.014 6.01 0.12 10.19 0.28 23.00 736 0.95 0.98
0.66 0.177 0.009 1.69 0.02 4.32 0.17 11.76 528 0.60 0.64
0.84 | 0.242 0.011 3.70 0.06 7.18 0.23 | 17.84 647 0.79 0.83
0.79 | 0.221 0.011 | 2.92 0.07 6.14 0.24 15.91 619 0.74 0.78
7 6 6 6 6 6 6 6 6 6 6
0.96 0.317 0.018 5.88 0.13 10.36 0.40 26.29 720 0.98 1.01
0.77 0.232 0.014 | 2.62 0.00 6.01 0.20 16.51 601 0.72 0.78
0.88 0.286 0.016 4.44 0.05 8.53 0.28 22.46 664 0.86 0.90
0.85 | 0.273 0.016 | 4.00 0.05 7.94 0.29 21.21 649 0.83 0.87
53 50 50 50 50 50 50 50 50 50 50
1.10 0.365 0.030 7.35 0.15 12.34 0.48 29.21 813 1.15 1.18
0.66 0.177 0.003 1.86 0.00 4.32 0.07 11.76 528 0.60 0.64
0.88 0.256 0.015 3.52 0.05 7.67 0.27 20.55 675 0.85 0.89
0.83 | 0.244 0.015 | 3.39 0.06 6.94 0.28 18.69 642 0.80 0.84

(%).
to air dry (15 % moisture content) (%).

9% moisture content) (g/cm®).

area, represented by each spécimen, in the disk.
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DICERRLT B, Lichis T, UTFOSEENE L TR H OIER 0 24 HEH R X 518
X5 TR, Z0EHITTRARKIC X 5 WEMC X - TFi7s > 7o

Table2 L k5 &, BEBERD X 1344 T 639%keg/m® THY, Fi, AR OCHEEL HET S
L, 3EDAKDOBUETERILZE A LTRD DI 5 fes HHKICDT OBEREEHOBK, R/
fER D%z IA-7 DIKT 83kg/m® &R LIAS, fiid 2 KTt 150kg/m® Ll E#7RL Tl i, Dipte-

rocarpus DILOEEODY TI1F, THEDOEI T 100kg/m® THBHH, = OWEDORK TIIAKHOE
MEEHOEBA BN WL DL, 2D RECLDLEEATNS L LIS B,

ERENEED X 24T 19.34% THBH, ThHEAKSOILEBE, WAT DHATRLAE
¢ 21.80%, IA-5 DAKTRL/NEL 16.97% THH, =OEILIRE TIHED LRED b O
EHBL T RE, Ee, ZOMEDOAKNDORK - R/MERIDERZ D &, WA-T DAKD 8.66%
b, VIA-3 DAKD 15.25% LRATHY, AKHOEBLELSAEL, ChboExRAEMO
BEOOD O 845 LIBT DL, ThOORBNING ) FHETHE LR L5,

BRBER L A HF07 bORAROLIERD L E LB ER S % Fig. 1 IGRL, chcks
2, BREIES 600kg/cm’ 56> 660kg/mt DRET 40% % & % 5B HIFEEA R L Tu B 075
BTH B, Tl BUERIEAEAEZRGTOTFhLEBICECHEE - Thbbh T b, =t REBRE

EUTRL B D ETIC b 5 TRRL T

50 LR XS TELNEERTHE, 0z
%;‘; 40 LDV TRRE TS,
gi Zz /202128 UEDiERY < YED I A4 VD5 Y
o D. lowii R {MMB KB BT S D. cor-
055 &0 70 K T = 20 —l?t')':("/-) nutus 7o K ORRED LT 5L, BAHE
Bﬁkﬂd?ngt? : Voﬁﬁnﬁitufa:ﬁ sﬁ:nkage LIFERILE IR X {—BK LT\ B,

o ‘5/0) (2) BEELRBEROAKADLTE)
Dt 40 2 1t 40 VIA-3 DAHKIETCRBNI X 5L, 0
g‘: >0 1620 426 %_!’; 0 Mean o1 TAMSPERL, WLHL TV, £0oT
'L“ﬁ L“i NS OB L K OHS L OEREHNS 10

0 e 2 ” o ;?émﬂazlmsgs w O éﬁﬁ%}%ﬁfﬁﬁéﬂﬁﬁxm“)bf, 0

Tangential shrinkage Radial shrinkage LD D W 78 - 12,

) HKRDEANDIC, BEREER L FREN
.. :Z; o MROPHEXRTE Table 3 DLkhHT
"é’_‘ésm =0z Hotee THIZX T, LR EXRDDOMHER
w0 $hin D OTBER BT 5 &, BREERT

'gn ] J}% RBEALEE S, BREBRTE, K

LYY L] O FRDPHEY K 2% KED - T LITH

Axial shrinkage

ELich V=V EVYEILL VI OHMRLE
‘Fig. 1 BEEEERE SIHERO LRLEERS A . SRl Gl
Histgrams of bulk density and shrinkage 6 m DAKR DA BERI L I BRI\ T

when green to oven dry. b, FEMEHCAKZIERNBDBRILH -
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Table 3. VIA-3 ORKIC T 2MEROORFEEL L ARLNHROFIHME

Mean values of bulk density and volumetric shrinkage when green to oven dry on same

sources of specimen at VIA-3 log

FIBRIR (L&) B B 77 o %
AN . P Db oOoNERD
cﬁgiltégnlgé Dlr%citsllgn n Relative distance from pith
0,
W ow m |2 RRED | 66%~
o | ko [BETE) 5 g 0= 31 ~s0gls1~65% 2 LA R snpm
Over 30% 669 ~
Measurements all The The Bounda-
Butt | Top | longest oppositePithN - Sap-
end | end | direc- | direc- 30731~50%51~65% b};tween wood
tion tion ° S.and H
EEEEHR
Bulk density 665 667 663 664 667 706 653 659 648 631
(kg/m®)
A B I i ®
Volumetric 21.33] 20.46| 22.51] 21.24 | 21.48 26.45 22.22 19.91 17.52 16.09
shrinkage (%)

by, T ZTH ERAKRO/ERRELRI,

CHIZRLT, BOhboAEichick bic ) ARE
ERLEHSNHEROERT L S REL, BLBER
TETEATE T Tokg/m®, HET 10.36% OEXRL
T3,

(3) BHEBERLNEEROAKREMEKFIH

BRBER L B, LRI EBBOLIEROIK
HWEK PS5 % Fig. 2 IKRLTS,

LB, BBREEREGOETE L THE L
LRI HAD » TR LTE D, Bld oo~
HERT 30406 80% Tl BB BT, HUFR
ELENSHBEAL TS, ZhbOERITE TEX-E
WHBER Y RUCSBREERE —BT 5, cozén
b, BREEROHBASHIIIAABEBITEOBLY b O~
Rt b DKM L B 2 Ldvbh b, Fi,
BB, BRI L ERF RO LNGRET, B bR
R > TR T2 EAZRL T %, 20D OER
43 VIA-3 DHKRDOFEM 50% HaF TRLAHA & 7
b, i, IA-5, VIA-7 OXKOELE CECELH
BTriidvz, £BRHCBIEF—-EDERYRT L
Pbnb, Licdis T, FMERICOVLVTRR S ET5
L, AROMBEHLE & A L ORI TIHEEL <
b, FETRR L5, ZhboERSHLER
FELTRINDZ LR D,

1 »WA-3 %D Topend x WA -5
800 o WA-3 %0 Butted DVIA -7

=]

Shrinkage
S

k]

L. Tangential
w3 direction

FEAM
Radial
direction

00 50 50 100
Bark Pith Bark
A NSONEEY (%)
Relative distance from pith
Fig. 2 ABEEWERE LIV O I AN
[y Sy
Transverse distribution of bulk
density and shrinkage when green
to oven dry.
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Table 4. HK~XDD a/R
a,/R for each log 3. MERR
o | R OKF B @R (1) BERTERLEHE2N
wark of log] Nomber of g T N ¥ 5 & & ORR
g! SPECIMENS | Maximum | Minimum Mean i
VIA-3 40 39.7 23.5 31.9 BRENEE (%) LBERE
VIA-5 6 33.9 24.2 28.5 EH (Rg/cm®) D Ha/REXH
£k Over all 53 39.7 23.5 32.0
fE L 5% Table 4 IZRL7T,
ZhicX bk, a/R {EOHKXDD
(:2 i VIA-7 OARAT 35.2 TR
K&, VIA-5 DR AT 28.5 THRH/
gs &<, 2OTHEL 32.0 THB, &
£
ﬁw DEEOFHEITBHEMN TD % O
gf 2 BOTHED X heokE, B UL
= Table 4 IZ35\ T, AKNDOFK, &
5 IMERIOECEET B VIA-3 THIC
K& 16.2 RTL, b 2XKOAK
10
050 055 01)0@ EO‘;; N mI /5 QBO(%,J) TCire 1)7:%39 @éi’ﬁ'\'bfb‘%o h
. Bulk density b DEX D Dipterocarpus DIEFE?®
Fig. 3 ARBEN: ARSIERLE OBK .
Relation between bulk density and volumetric TOMEE BT 5L, MEIRSVERE
shrinkage when green to oven dry. 0, BEFRENTRECHEST IR
B, DX 51 af/R EOEE DR
© Fig. 3 THOL»TH B, a/R HILEH
SIERIABRBER ORI E b7t -
— N THMT3EA%Y, EREELB2EMRT
RLICEEDZ DAL TH B, Lo
0—/"—/—, \\
\l T, alR EOEBAKE T LIHE
| . ‘%ﬁii 3 B outtond \\,\j 1 ERGOERZ, ShLOEROVTR
x A-5
ay o WA-7 MEE 5> T ERERL TV B,
2
55 5 PE e 05 DR Ol o
rk f ar

Transverse distribution of @,/R in relation
to relative distance from pith.

wWMLrsaNrery

Relative distance from pith

Fig. 4 /R EOHKBEMEKFE S

REARTAHDE, ~BCELAXBLER
TRINDZEND, ZZTRDLAK
BRI VBN TH D LV 2 5,

a/R EOELD ORI L

e 5 EHOREIL, Fig.4 THLAR LS, AKCIBEOERIID » T, BT LA D RLICEA
> TEATHEA A DR, Rt af/R EOBERIC T 5 BB ORRIE L BONEL YD
B ENbhBb, ZDZ LT TCIE L Dipterocarpus DT XTOREOD? TR TLRDLR,
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Table 5. HA~D>DOBEMIHE ARG E
Transverse shrinkage anisotropy for sample logs
5% | Number il bfris bl
Mark of log of %ﬁﬁﬁ I %fl‘fﬁ SFiEME ﬁﬁﬂﬁ'ﬁd\ﬁ’ SEifE ﬁkﬁ‘a‘ =/ME Slzﬁﬁﬁ
specimens Mean Mean Min. | Mean
VIA - 3 40 2.37 1.49 1.88 | 3.44 | 1.64| 2.32| 1.84| 1.24| 1.48
VIA - 5 1.96 1.45 1.70 | 2.57 | 1.55| 2.06 | 1.60| 1.20| 1.44
VIA - 7 7 1.98 | 1.65| 1.81| 2.58| 1.96| 2.27 | 1.58| 1.32| T.41
£k Over all 53 2.37 1.45 1.85| 3.44| 1.55| 2.29| 1.84| 1.20| 1.47
Z DREDH DI+ 5 g o—o L »
At L5 5, o a,a WA-5 %0Topend |
= 2'0“%‘%?:27?_[]8\1“6”& d
( 2 ) BEHENBESE _,;: 1 ° o° o PWA-7 i
Table 5 i2i2, AR~N>0LgETO 50 o, |
W S SHUTTRGRAE (), 522 o o
Qs (BKR 15%) ¥ TOECRT D 5 % ) et e
BT R T E (fis/ris) & &KE 1% g ® 2,0 o
B h OFHIHC 30T 5 BFEIER £ .
15 a
FE @olrs) DL E IO TIRAME, * *
fE/NR & PIBfEER LI, Thic k% 00 0% W60 065 0 0B B0ues
oy . AW B R N
&, ARADRRDI tfr OFHED ﬁBulk density

VIA-3 5 1.88 THRH kXL, WA-5 2%
L.70 TRLPEL, I HIT 2Fon
TRDILPIHEIL 1.85 TH B, ZOR
SEEfE % 3 CICFE Lz Diptero-
carpus DD DfE L Ho:

25

Tre, coffrrehsvng £
CETHL0THS. S
LU COMRRAEE KK o
15% OACHNTHBT B, SR
tisfris & tolrs D2 DDINFERT %ﬁ
EAREMTED, Table5icLs *
L, tis/ris DEHEDOFHET 2.29
R, tifre T 1.47 #7RL,

WEDOM T 0.82 DENZED
ha, ZOBRILAREDHEED
, —RICERDHI B
tis/ris>tsfrs DERY LAETH

2 I DWT

Fig. 5 HMETHIMERGE L ARBER L OB

Relation between transverse shrinkage anisotropy

and bulk density.

A WA-3 koTopend
o W A-3 xOButtend
x WA-5 i
oc BA-7 !
a
|
100 @) 50 0 50 @) 100
Bark Pith Barke

L rspNT Y
Relative distance from

pith

Fig. 6 BMEIAERTELBLLDONED & OBR

Relation between transverse shrinkage anisotropy

and relative distance from pith.

Bo iz, ZOEERBOMORBOD L B L TEFFHENTIDOE V2 B,
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Table 5 L X5 &, HKRXDD tfr OFKELFR/MEDOEIT IA-7 OHKT 0.33, WMA-3 OHKT
0.88, IA-5 OHKT 0.51 T, ZhbOEREIBIHAROOFHHEDOER L DL DK EL,
2T, ChHLOEBORREHE,I DB, tr LFBRBEH (Rg/em®) OBEFK%Y Fig. 5 1, ¥bic
ir EEOHDDNIED L OBR%E Fig. 6 IL/RL T, Fig. 512X % &, t/r IBEBREBEEROMIMCT L B
CABLBY OEmERL, ¥ Fig. 6 X5 & tr (O, LA ED » THML T3, TT
CRELCARBROMORBOD Tk, ThboBR\MBERCREDHNS D& RAMIL LD LS B,
ZZTOBBIIABCBL TV %, XHIC Fig. 6 L3 &, t/r it IA-3 ODAKDOTLAI LB BRIE
#, ORED S OMEIC B L TRCR ECERERL TV B, ©hats OFA RS, HE BRIRRO
B O—oh b Ll 2y, TR Tas &5,

Table 6. HK, HHE~N2>DKH (KR 15%) K ¥ TOUMEI LI LD HE&
Percentage of the shrinkage when green to air dry (15% moisture content) to that when

green to oven dry in each direction of sample log

B & 7 " ¥ & ] i Vi 1A
oK E B Tangential direction Radial direction Axial direction
Markof log | fx K fl | i /NE | PIHME | R AME | &/ANE | FHE | KKE | &IME | FHiE

Max. Min. Mean Max. Min. Mean | Max. Min. | Mean
VIA - 3 75 52 65 67 36 54 47 0 18
VIA - 5 64 46 57 59 37 48 43 12 24
VIA - 7 68 55 64 56 43 51 33 0 14
424k Over all 75 46 64 67 36 - 53 47 0 18
(3) & (§KkE 15%) BETOWHRE
, - T nd
8 ?ﬁﬁagiﬁﬁﬁw L2k L OBIR
80— X )
o WA-7 | cpw g K (B7KE 15%) Wy & TONFERM LR
%7 2 e 1o ° MR LD BEIAY aso THObL, £0O
6 A Am”‘; S 3 HHIE DT OHKADDEAME, T/ME
s 877 L Vi5fE% Table 6 IWRLI,
o SRR X 2L, BRIEIC KT 2K
e _ < [
050 055 060 065 070 75 080 %m?) Nk WAS oKD 57% T, o2
< : 9 1 N
o] ovs WAy %0 Top end KOAKNEHER 64, 65% LIFEELL
o " Ay T Butend DI HARPREERRL T 5, $EHE
o WA oo, & 85" a3 B AR DIERLI BT DL &
60 <
b 2w FUT, ¥hkoPsiE 53% TERS
AD %
50 N FoOZThIC D E 11% EWEEZRL T
a X
© © e Bo BbIC, WHECHT BEIAADK
* l ° 13 VIIA-5 2R b R & 24% #RL, WIA-7
R s 0 05 mgm  ARLAEL 14% BRL TLRHORES
AWME RN

Bulk density

Fig. 7 aispn EBBEEH L ORBERK

Relation between aiso and bulk density.

KEVH, 2E0FHEL 18% T, 3JMA
TERLNIVETH B, chbD3HED
fEx B DO BEIOPY wwonwTRDIz B
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EHETHE, ZZTOEIX %
| WA-5S WA-7
3HAE bRDAEF L 0 §
60 “/_,/_K _
ETZ& 50+ y — / |
AO‘/ x maAmTgental O E#AM Tangential
Table 6 DFK, F/)MERE ; ~ FEnm Radial = $EAM Radel 1
DEND, ZhbHOEIIK
8O ma-s 7

)

MTHmORECEBTEE o
LAEESR DY, COED w-%
50)

N - & &0, BiRAE Top end, Tangential
DREExBERT DD, B ay A 0. FEAm Topend, Radial
40 o %0, Bi#kHk Butt end,Tangential

23 A INN = e %0, ¥ Butt end, Radial
FEEFETAEANT, & 3‘:3ook 50 o 5% @ 100
AR 3 ar i ar
@{E&ﬁ-ﬁﬁﬁﬁ (R g/cm ) #WIEMSnNETEY
DOBEREB OB DOAEID Relative distance from pith
DBE%% Fig. 7 - Fig. 8 Fig. 8 aisn EBLLABOAEID & OBEMR

R L%, Fig. T I2 X B L, Relation between 150 and relative distance from pith.

s DIEGERFE, $RFAE SCABRBEROMMT & bic, THMTAEEARDLN D, 1,
Fig. 8 © X5k, ZOEEMEHE, AKOKAL VTR LBILLLELC@mY > TRP LT %,
nH o BRERABOMOBEY® iIZ oL TRDIEAE BB T 5L, KRBTOZ OB D BIRE
HDEVE LS, ChIREWL, aisn LEOLONIERD & OBRIZ, ORIV THEILE
TE < B TERNMELZRTOD 55, KERTOZ OBIRS ZOFS Tk

4. EHBRBCE bl S TETELERBHORELERE

(1) #&BICEdRSTEELE

#Z@h (100°C, 192 BEHULE) HOFEBLREBLNLONE D &L OBIREIRD, HEDI
%k Fig. 9 IRL7,

TR » TERHROBRELX AR SOC KBTS &, ThThBi o LERRTE, TNTOAK
CHRLOE TS, S TR, & ORI ClRE—EoEAERL T\ 5, ¥k, ZOBLET
DERAMHREIL WA-3 DIKT 1.12%, BAMORIL WA-5 OHKT 0.8% TH5,

WRMOE T~ L 51, VIA-3 OAKDORBRA IR & RKADFARC IR T 2 RETH L D R
Licht, ShbORBRA TOMIBION S EIC RS ¥ OB SV THIHEELLTEY, MRETH
CXBEEIMEL, LidtoT, ZOREROAKACIT ZEBIIE LI DONERIC LD LN
BE2aTHS, ¥, Fig. 9 1 rhid, WA-3 OHKTOZ OfFIXflD 2 RXDOHK L ) EOWMAITEL
THENMERTRL, AKE I OEHRSHLDEEEIND, &L IHH, ThEhOAKIT KL
T, BOREBLRDBERECOWTER L ORHEOME RO BN OBEL L2 b0 L AL LTRDS
L, WThORKDHEDL 1.3~1.5% TIHFELVZEREBEIhBNERESL S, bR, ZhbHOE
(LR LD B AT D » TIHED B HRENEIERELL T 58, ZhbOERHATELRNRY
FTEOBLH O ) HEETRDHE WA-5 & VIA-7 DHATH 0%, WA-3 DHKT
¥ 70% THY, AKCX -» TRERBLOLRDLN D,

X5z, Fig. 9 ©Ihid, EBRFAOEIRILEDOAKLH A BT RER S TNTHELR, =0



— 82 — HERBRBMERE $£2215
100 W77
s | BRyE Sie s 3%
S 090 Tangential direction . 2"7’ 3oF Rad.alﬁg.lrechon ﬁ‘; %‘:’: 3):.3&%?\;
S . 080} 4.4 WA-3 %0 Top end 4 ZCx X TWA-5
2 0.0 [IA3 7 0 Butt end a a -
w 070F x @A E ook WA-7
0.60_n mA:’ _ 0
050 Ql0f 1
040 E 020+ L~ 1
g 030 - 030+ " i
é‘s& 020 ] g & oF J
st 010 4 £ 050
gé 0 S s [ R B R | !
E;\ Q.10 E - 050 T T T T T T T T
& 020 1 3% gel ®mA® a,a WIAS®O Top end. |
Sv Axial direction 0.0 JIA3 ®OButt end
030 4 o0 x WAS 1
040 i 020 v mAT
050
060 i
070 4 s _ :
0.80 . é“ 020- .
SH
090 1 S ®% 62530 40 50 ¢ 70 8 30700
< 100 Pith S Bark
S B RSDN LY %)
‘%ﬁ 110 B Relative distance from pith
=2 120F i
é 1.30 ] 1 Il 1 1 1 1 1
0 10 20 30 40 50 60 70 80 90 100
Pith R PSoNEEY Bark
Relative distance from pith
Fig. 9 AK~ND, FHENDICRLUICECE b 57‘?@21!:%&1%5 By N>Y2)
~1Efe b L DBELR
Relation between change in length by boiling and relatwe distance from
pith at each log and direction.
Table 7. EWLEH &
Comparisons between boiled
jLic% . g 5 ﬁ't E IIX ﬁ $ Shrmkage
ensi
e | & E Y SR 19 Bl OFY | KEF TORGEER
:fr C INfE=R S. when green to
logs Treatment R - s S. per unit M.C. air dry
kg/m® | g/cm® | g/cm? ¢ v 1 ¢ r l
o B
-3 N%}-tregted 665 0.85 0.89 0.355 0.243 0.016 9.53 4.38 0.05
m]:’»oiled 636 0.87 0.89 0.401 . 0.288 0.016 12.77 5.74 | 0.06 |
VIS Non-tre?ted 650 0.81 0.84 | 0.366 0.257 0.011 7.01 3.66 | 0.06 ]
“1‘30iled 631 0.83 0.86 | 0.396 0.293 0.011 9.89 5.26 | 0.02 |
0 E
V-7 Non-tre?.ted 656 0.86 0.88 0.410 [ 0.291 0.016 10.05 4.52 | 0.05 |
'ﬁoiled 639. 0.89 0.91 0.443 0.340 0.018 13.55 6.19 0.04
. Noti-treated 662 0.85 0.88 | 0.363 0.251 0.015 9.31 4.32| 0.05
& & %Boﬂec{i% 635 0.87 0.89 0.406 0.295 0.016 ;2.54 5.75 0.05 |i
Over |4EILIE/EWh .
all Ratio of -
boiled to 0.96 1.02 1.01 1.12 1.18 1.07 1.85| 1.33| 1.00
non-treated| -




B M O % E 13 ORMES - HRELEED — 83 —

AR OM L AL THFFELL, PRPTRAMERX &L HHEALTL, ORKER 0.35% TH
Bo ZDXSTHEEHAOEMROEREREROKRE X/ &k, ERFMTH~NTZ2T/MhI vz en
b,

SHICEHHEOBLRILEDAKRRLHEC TS, BOMTHY, RIS TR, oo
NP BFERTEON OO VIR’ TH 20% THH, ZORKMHOERL 0.12%, TAHERFIL
0.13% %RL, ZhbOERESEOIERC L THXETH 1/2 Liss,

WFhIZLTL, chbDEBHIRERICE S TETIHETHLEINRTWEY Zinb, th
LOERDH b HTCOWTILZOE,HBERINZXERHEDOLDOTHA 5, 127, LEDr>
BB L b - TRDBN B, AKOBLH, LA EY » TOB{LROEBERE b LT, H
Ky BHLBEOLENPEED IR EORED 5\ ITEMAFHBETE L 5,

(2) EHHORmEE

L ST D IR L R R~ kb e, 72, © OEXAKRICIE L A EED T » 720
THEDLEFAKREEOPHECOWTRDI, ZhbOERZREE Table 7 DL kh ThHot, 0
5%, BEEIFERIC OV TR EFHM & BOEN & OBRZ <L Fig. 10 DL B TH-7, &
nCXpe, PROBRBA ZBRNE, AWEEL Y=X OBERY EFNEFABB LCER LCXhD T
BRLEFIL TR, AKMOEBLBRBRAFOERL L 1IzditnC eiibhd, 2hbDZ &nb,
LAF oM & EAEN & O HEIT Table 7 OLEOFHEIFT 2HEDOHTHIRI L LT 5,

Table 7 I X 5 &, BAREEROKII 0.96 TEEM OENELEHOMHE X D/, AREERIIE
HARBCHTIEEBROLTRINSL,D, Ol CARBER, MECRLS I LIL, 2BERL
EMBHROBIC L A S BBCERN D - EXERL TV B, ZOFERIZBWUL, EHERY

SEAVERHF & D HR
wood and non-treated
(%) #  HE B {% Relation
R E COPRMEROEE
£ FE TORMBRH Trﬁggﬁﬁﬁn%zggop (%) Ratio of shrin-
S. when green to oven dry a/R of S y kage when green to air
v ) dry to oven dry
¢ ¥ 1 v ts/7s t15/715 t/r tiss0 71570 Lisro
14.36 7.86 0.28 21.33 31.9 1.48 2.32 1.88 65 54 18
18.04 9.80 0.31 26.33 41.3 1.42 2.33 1.88 70 58 16
12.10 7.37 0.23 18.74 28.5 1.44 2.06 1.70 57 48 24
15.26 9.40 0.20 | 23.43 36.7 1.39 1.99 1.68 64 55 8
15.57 8.68 0.28 23.14 35.2 1.41 2.27 1.81 64 51 14
19.25 10.98 0.32 28.23 44.0 1.30 2.22 1.77 70 56 13 -
14.26 7.91 0.27 21.28 32.0 1.47 2.29 1.85 64 53 18
17.88 9.92 0.30 26.24 41.1 1.40 2.27 1.84 69 57 15
1.25 1.25 1.1 1.24 1.28 0.95 0.99 0.99 1.08 1.08 0.83




— 84 — WEABRBIERE F2215

40 ; LHEOFHEL L TAHBLEE, METRKELERIL

3 Eﬁ%ﬁ;gﬁﬁﬁi l oo totnts, BREEMDEIH T Lie o L2k

3 @ WA-7 fo R, BN b7 st X - TERERIEL L
g ) fiaio T EEBRLTWS,

22 47 SOk 5 IEC L b1 D BREEHOMMIC b e

Y e pbbY, SRENEL SEARELL LICKRHO

EE 'éw% v=x AN SN OME L b TR mML T 5, ik

2% 20 e RIC<B X 51T, IUERSMELEMC S5 L0 b

£ EHHCH N TELCREC I LR L > THELR LD

£ * TH 5o

INFEER D Kk K% F TOEAEIC BT 1.00 %75

mlo B UIE A 0239‘}10115!53’- 0@ LVCL\%UJHI?J\WC 14X Ok% < ’ %%M‘@mﬁx

Volumetric shrinkage of contrast wood PENEMICENTAREL Bt B RLT 5, £

Fig 10 HEMOBRIMERLAARE  goiae LEHBICET SERERO LI ThbE

Relation between volumetric shrinkage (%L <, £IUMHEERTIX 1.25 Z/RLTW5, 2D
when green to oven dry of boiled wood L E e, BRAIEERD T EE L, 0L
and non-treated.
IFERO KL 1.11 THETEGROLL D bhEW,
HHED a/R EDOHIE 1.28 #RL, ZLLASTWMETH 2, THIXEBH TOMEL RAE O X
DEREERTHO L, BRSIERTHNLAZ LIC X > TRONIERTH %,
BEIGER GBI OWTIE, tsfrs DL 0.95, tis/ris & t/r Dk e T 0.99 #RL, BEMT
DIENEILE OfE £ h CR/PI N
KQEE TOIELSIEC Lo 5 EATO T, BRAMEFEFETRL bIC 1.8 T, R TO
ChbOEE AT DB X AKX, BHATOZ Dk 0.83 THEMM TD Z OEIGH R
TOEE LD PE,
TDXHIT, B OWERLELEMOWMERL ) AEL 850, CORRE LT, [KNEDOE
IR L BEI A BB THML, %5A%H0 X 5 eRRIGENREL e & &, RICE b5 g
BOBEEC L - T, BIMCKEIOLEE TOIERIEMLIcZ LR ENEZLRD L5 TH D,

5. Dipterocarpus O Tk (4#EL 3HIESIL—T) ODIBEBDFH

Z O—HEDO BN DB ¥V I8\ T TIRFAE LI Dipterocarpus DHEAMIL Table 8 D& kb
ThH5,
B OERMCOWT, B, B LS L — T O RDIULHREHEE D 5E% Table 9
TRl CHIZE - TTRBROOREZ THIERDE LY TH D,
REBELRH 600kg/m® i : D. grandifiorus, D. alatus
600~650 : D. insularis, D. lowii, » Y <v % V@ No. 2
651 Pk : #V~<=vxvE No.l, =35 VY Dipterocarpus. sp.
KELIERN 17.50% FKif : D. insularis, D. alatus, D. grandifiorus
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Table 8. Dipterocarpus DELRMIBIEE
Detail of test wood on genus Dipterocarpus
AARE ?%ﬁ%ﬂi@ﬁ HEBAH
H o osition of specimens
ECountry i L Number AR EF ﬁ%ﬁjﬂ"}n 108$$ = Number
: of A Bl 5 [ of
grown Species logs Mark of logs Transverse | Axial direc-| specimens
direction |tion of stem
B VAR T | D. insularis 3 OHA-3, 4, 8 4 1 158
Cambodia | D. alatus 3 | I®-1, 2, 5 4 1 146
ny =gy | Dipterocarus 1| va- 2 2 56
Kalimantan PRl b 3 |IVA-2, 3, 4 2 2 154
740V . VA-1, 2, 3, 4,
Philippin D. grandiflorus 7 AR 1 1 98
= D. lowii
= 7 % . 1 VIA -5 1 1 12
Malaya D‘f"g’;’)"“"?“s 2 | WA-3, 7 2 2 91
£&t Total 20 715

17.50~20.00 : D. lowii

20.01 LI E

a,/R fEM 28.0 K% : D. insularis

28.0~31.0 : D. alatus, D. grandiflorus, Y <+ & v No. 1 D. lowii

31.1 Bk

AV =vaVE No. 2, =35 VE Dipterocarpus sp.
BHEIERGE (/r) M 1.78 Rff: #V<=v & vE No. 1, D. lowii

:HY<=vxVE No. 1, No. 2, =35 v Dipterocarpus sp.

1.78~1.94 : D. insularis, 5 )<V & V@ No. 2, = 5 Y#E Dipterocarpus sp.

1.95 ——: D. alatus, D. grandifiorus
SEIERS SR LD BEIE (o) A3

57% Ki#i : D. insularis, D.

57~59
60 LA E

: D. grandiflorus, D. lowii

alatus, »V<vx v No. 1

: A Y<=v & VvE No.2, <35 YVE Dipterocarpus sp.

IRBOERYIBAL T, ERNLIMBERE Vo LB b bOREE 3 DIt 5 &, INHEE
BT SNIcb ®E LT, D. grandifiorus, D. insularis X D.alatus 15 E9%, %% -7cbDEL
T, #V=vaviE No. 2 <5 vE Dipterocarpus sp. 7 Eh, IbIT, shbDHEAELDEL
T D. lowii 25V ~v 5 v No. 1 i EAVETBERTLIASS,

2B DIFREEE OB L b AU REHBARACEREER & OBRICOWLTL, T TIREREYD
Liett, chix TR OCRET2LKRD LB ) THD,

1) BOh ORI 5 EE

BEEBERIEL,SRTCHED » THFZEL VB LVEBY LTV BEAEFT, 205 bBED
AT, BOABOANER ) PEEK]T 0% » 5 80% RSER TEREERIZEEL VELY R
L, BRELTVBHDNE,

ARAIUERITEL B BT @ » TTXTRP T 5,
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Table 9. Dipterocarpus 4 HifEL
Comparisons between the seven samples of genus
- moow X
B Hh Density
BoH ¥ I R EY
Country . S. per unit M.C. S. when green to
grown Species R 7o 715
3 3 3
kg/m g/cm g/cm ; ” 1 : v
HhVRDST D. insularis 625 0.75 0.78 0.336 0.207 0.011 5.99 2.58
Cambodia D. alatus 593 0.72 0.75 0.376 0.219 0.011 6.53 2.51
#Y<=vxv | D. sp. No. 1 696 0.88 0.90 0.418 0.286 0.010 7.20 3.96
Kalimantan | D. sp. No. 2 600 0.76 0.79 0.390 0.248 0.013 8.31 3.87
7 4 V¥ | D. grandi-
Philippine florus 566 0.68 0.72 0.339 0.202 0.013 6.59 2.81
<~ 7 % D. lowii 650 0.81 0.84 0.366 0.257 0.011 7.01 3.66
Malaya D. sp. 660 0.85 0.88 0.382 0.267 0.016 9.78 4.45
& f& Over all 627 0.78 0.81 0.372 0.241 0.012 7.34 3.41

/R fEXE O B BT ED » TTXTRD T 5,
tr [EEEO B AT ED » TRIFEL W LR T A EEAY R T,
B L R AT BT 5 R E TONMEN LI L S EIE B0 b B [ » TTFNTEAST

%o

2) INfEEAEIE E A REER L OBR
AKRDDORBHA OMIC I\ TiL, AESIVERIAEBEROHINC & bl - THENT 525, ZOMHE
WRIEAYERPEREILOT, EBMREAWTHLLONELVO, Lz 555, RE-oH 50 iTH
KD RD I FHMEI BT 5 = OBIRIE, Fig. 11 €k 5L, BEDHVIEHKC L BBE RN
Li ekl LT, AHLIGRIZEEEROHEINC &L bin- THML, FOMMOBERIIRAY LR

) e Dinsularis o D.granditrolus
301 © Dalatus o D lowii
e NY37.9. No.l © 73% D sp.
@ Y725 No.2
o
s B .
2 ﬂ T
=
£ )20 ax ° g, S
2@ 40, o / *
E * 7 0°2%
= 5 .
= 3 /
10
“04 05 06 Q7 Bam?)
BRERS
Bulk density

- Fig. 11 AKRD, BELEE/ V- FXOR LD L

BREEH L ERENMER L OB

Relation between bulk density and shrinkage
when green to oven dry at each sample.

Eff «=30R ITIZFTHFLTWBHZ &2
bbb, Lichi-C, ABREERLAEE
IFERE DBIRITARRIC ST 53D LR
BHBNEAKETOLDEERBILTE
2 BLERD S,

KA THE SN ENTEINERTTE (/)
IABEBEEROMINC E s - THRYT5
2P0 DA OMEEIE, Fig. 12 1R
L e K~ DR HER TR LB O
BRI VIXAPIELL, IETHROME
EARE > T A LEEEIXFIL TEL
HLEND D, i, Fig. 12 X3,
[r LBEBEEROBRILIILOWVWTR
BIRD BT B o= 2 DERITITTHES
ZLHEFLTWS, 20X, HEHEIR
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3 1% 7 — 7 O ILFEREE D

Dipterocarpus on characteristic values of shrinkage

Shrinkage (%) H ' B§ 4% Relations
BEFGRAE  |[VRE COMMRDES

(%) Ratio of Shrin-
angg?;spversf S kage when green to air
Y ° |dry to oven dry

> & I M %
air dry| S. when green to oven dry @R

1 t 7 1 v tolrs  tis/ris  t/r tisio 7o lispo

0.02 10.61  5.52 0.18 16.01 25.6 .62 2.32 1.92 56 47 11
0.05 11.80 5.70 0.21 17.08 28.8 .72 2.60  2.07 55 44 24
0.01 13.02 8.05 0.16  20.23 29.0 .46 1.82  1.62 55 47 6
0.03 13.66  7.50 0.22  20.30 32.6 .57 2.15  1.82 60 51 8

1
1
1
1
0.01 11.33  5.71 0.21 16.54 29.2 1. 2.43 2.C2 58 48 2
1
1
1

68
0.06 12.10 7.37 0.23 18.74 28.5 .44 2.06 1.70 57 48 24
0.05 14.96 8.27 0.28 22.23 33.5 44 2,29 1.84 64 52 16
56

0.03 12.50 6.87 0.21 18.73 | 29.6 2.24 1.86 58 48 13

BRI L AREER L OB, FHE ,
R L AR L ORI I BB A do— | pimars 2 Drandifrohs

® NYZ.9 Nol o 75% D sp.

CCa—
e —CT)

AU, AKMCEp I ) BB © DU719 No2
3
hiteid s kbbb, 4
[} o o
BRI R LR RHAOKRE E TOWMENS *;F 2 $-2 5 So
8
=

SRR Lab B EA L BREER - OBIR
X, AKADORBRAMCSWTIE, 2, 3
DR OWTEREBEEROBIMC & b7

> THIINS B RS ERD DS, = OM “ Y amzrs o )

Transverse shrinkage anisotropy

Bulk d it
R LA B L CE RO R ey
Fig. 12 AK~D, HEIEE/ V- T XDoR LD LI
VHEDRBHATN DDV, Ll, 20 BEHRBER L EEIERE L OB%
BFR A AAR TR L, —hb ORI Relation between bulk density and transverse

) shrinkage anisotropy at each sample.
B oot BRIZED b h 5 1,

E #

<S5 ¥EI LA v (Dipterocarpus spp.) D3 RKDHAKIZOWT, FEER IOIHBRLYAEL, Th
LOHbbhnleBmE Lic, ¥, ThbDOMTOWT, B Lind S FTERLRYRETHL LD
2, BIMEM ONERERD, hAELEMNE BB L, IBIT, TTHFHEL K Dipterocar pus D
S 3B L — AT T, IR L, B TRROIREOHER IR L 72,

7 A VIFOBFRE L IFERIZOWT

1. AHELIHERTORAME, F/IMELFEELRRD (Table 2), Zh bOHBALTR & ALK
EofEw T (Fig. 1, 2),

2. —uHMER, ﬁlE-LTL\fc VIA-3 OHKIZHOWT, AREER L BHRLNERCO>WTOEE %
FARIAEKR, WO LS OYEILE 52 Theh » i (Table 3),
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3. AMLSIERESMBEEROBIR, BHIHBENELS% (BKK15%) WG LD S
Elgw R (Table 4, 5, 6), ZhbOELABBELRL OBK (Fig. 3, 5, D &, ZhbOEDELL
MOt L bie 5 KE (Fig. 4, 6, 8) ZHA L,

B owT

L & (100°C, 192 pfHIMER) & b 5 FERLREER, FRELEHO3IHETOWTRD, &
NHOEDOBLNLONEICE b in 5 KBy ERHAL,T Lz (Fig. 9,

2. EM OIRIFEE L SAEM O & A KL, BHHOIUERS ELEN L b A&, A8
IFERT 1.24 fERRL T,

Dipterocarpus ® TRFt (4 BIREL 3BT/ L — F) DILEDOEHEHIZDOWT

1. Dipterocarpus O 4L 3B L — 7 ONEEMEEL RD, TO—HMOHEBIOWT, b
DO TO K % T7s » 7= (Table 9),

2. Dipterocarpus O 4 L 3 BT/ L — T OO B Lboh it DWW T, BEFORHEHERHL .

AR E DDA B DA DI RF BB O W TUFHCEET AL EYRD, ThbOEHNF
hEhFROH BB L L 5 L 2WbIC LT, $io, AHAINHER L BHMERMRSTE D ThZh
EEBRBERORREIAAALAKE TR, AKHTLVRANTH S, £05 bOBRLRMER
(v %) EBEBBEH (Rg/em®) & OBIRIY =30k DEMBRC, LOBMEIERFE G/r) LERE
EHOBRIL ¢¥=2 DEMCE > TENRZhBEBATIHAEZ R T L XP LM LI,

X K

1) #EAREE : KMHEOBTKREYFITRE (F 13 )  JLiEEETFR I BT % BEHRARDOBHEIN
WROD LT, KRB, 9, pp. 109~144, (1956)

2) FAEE : AMMBEOHRREYENTE BB 15 #) b+ F~Y kT 28BUHROS L
M le—Z 0T ORE X L ZTOABREBEEK L OBR, HRAPR, 144, pp. 53~111, (1962)

3) HKHE - EPEE - BEEF : AAETEMEOWE, WEMEE 53 %) ik, +F, &
Hk L O HERGEMN OINFEERER, R, 220, pp. 199~230, (1969)

4) KosLer, H. : Studien iiber Wachstumsspannungen des Holzes — Dritte Mitteilung;
Lingenidnderungen bei der Wirmebehandlung frischen Holzes. Holz als Roh- und
Werkstoff, 3, pp. 77~86, (1959)

5) Malayan Forest Service : Trade Leaflet, 5, (1961)

6) hEFEL - WAHE : HEMHOWE 1 » v RS 7EHNSEHEOSHEERLIUGEREOS b
Pate, KRR, 190, pp. 31~61, (1966)

7) pEER - HAHE : EEMOWEL EALFFAES - AMOBREELINHEROD b
1o, HREAPHER, 197, pp. 61~74, (1967) .

8) EFAEK - HAHE : BYMOUE 7 »V~vEVEIAM YHOBRRELNMEROD LI
iz, HREBPER, 206, pp. 17~29, (1967)

9) FEFER - BAKHEE : BEMONE 10 7 ¢ b Y HOFHELIERDD b bhstz, HWRFF
#}, 208, pp. 105~116, (1968)

10) Bk - AHE : AEMOHE 11 A V=V EVvEAAVYEIABITHTA P 2 FVFHF
DEBELIGEROD bbhale, R, 218, pp. 32~45, (1968)

11) h¥pEsk - A : EEMOWE 12 » Y ~ v 2 VE B EEOAKEL IEROH bbh
7o, WRAPFER, 218, pp. 129~144, (1968)
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II1. Density and Shrinkage of Keruing Woods grown in Malaya

Tatsuo Nakano? and Jisuke Kasuracr®

(Résumé)

A study of density and shrinkage was made on three Keruing (Dipterocarpus spp.)
logs grown in Malaya and some characteristics of boiled wood were observed. Furthermore,
the data for shrinkage of seven samples of genus Dipterocarpus from four countries were
summarized and discussed.

The test procedure and the results obtained are as follows :

Density and shrinkage of three Keruing logs

The general description of logs and specimens are given in Table 1.

The test pecimens for VIA-5 and VIA-7 log were taken along a radius of the disk
from the butt end. For VIA-3 log, two specimens from the widest side and the opposite of
each of two disks from the top and butt end were taken. The values obtained from
each sample were compared. This is because of the neccesity to study the influence of
eccentricity caused by buttress found slightly in this log. Sampling method by direction
and method of test for study on density and shrinkage followed that described in the
previous report®.

1. The maximum, minimum, and mean values of density and shrinkage for each log
are given in Table 2. Then, the hystgrams of bulk density and shrinkage when green to
oven-dry are shown in Fig. 1.

2. The transverse distribution of bulk density and shrinkage when green to oven-dry
in relation to relative distance from pith are shown in Fig. 2.

3. The comparison between the mean values of bulk density and volumetric shrinkage
when green to oven-dry of VIA-3 log were made in relation to factors of specimen (posi-
tions of disk, directions, relative distance from pith and forms of specimen) (Table 3).

4. The relationship between the bulk density (R g/cm®) and volumetric shrinkage
(ay %) are shown in Fig. 3 and the distribution of the a./R values with relative distance
from pith in each log are shown in Fig. 4. Then, the values of a,/R for each log are
given in Table 4.

5. The values of transverse shrinkage anisotropy when green to oven-dry (¢/r) and
air-dry (f1s/71s) and the unit shrinkage anisotropy when air-dry to oven-dry (fs/rs) are
given in Table 5. Furthermore, the relations between #/r value and bulk-density, and
the transverse distribution of #/r value with relative distance from pith are shown in
Figs. 5 and 6.

6. The percentage of shrinkage when green to air-dry to when green to oven-dry
(ais0) was observed in relation to relative distance from pith and the bulk density of each
log (Table 6, Figs.7 and 8).

The boiling of wood specimens from three Keruing logs

The test specimens for boiling were taken from the adjacent of the non-treated one

(1) Wood Physics Unit, Wood Material Section, Wood Technology Division.
(2) Formerly : Chief, Wood Physics Unit, Wood Material Section, Wood Technology Division.
Presently : Tokyo Univ. of Agr. and Tech. Prof. Dr.
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mentioned in the foregoing paragraph for the sake of contrast. After measurement of
‘the length, the test specimens were boiled in water at 100°C for 192 hours, and then the
length was measured again. The change in length caused by the boiling was calculated
from the two measurements on each log. With regard to the shrinkage of boiled wood,
‘the same procedure was followed as for non-treated wood.

1. The change in length caused by boiling with relative distance from pith is shown
in Fig. 9 in tangential, radial and axial direction.

2. The comparison between the boiled and non-boiled wood was made on bulk density
.and some shrinkage values (Table 7, Fig. 10). '

Density and shrinkage of seven samples of genus D:pterocarpus

The general descriptions for the sample woods tested in this series of work “The
Pproperties of tropical woods” are shown in Table 8.

1. The comparison between the seven samples on density and shrinkage was made in
“Table 9. i
2 The relatiogsqiés between bulk density and volumetric shrinkage and transverse
shrinkage anisotropy in each log are shown in Figs. 11 and 12.
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V. ~I7%x¥FEzV4 HOBENHER

Wwo#F R O= g
i S

BRIZOEDSE, =7 YE2 A4 v#F (Dipterocarpus spp. ) DERAPRBREIC X 5 HENEE %
KDz, 2OFEIFLeBRbVLE, BERKE LTFHATIBEIO—BNEELS 5L L, £8H
|’ bR - o5 RRBFIZ 0 ¥, HIRYIHIFGOERL L2 BERAROLN—ERRERkdE L
Furte,

¥k, TOREDKHHIZ, ThET “BEMORE” O—&RE L TERY T/t » T Dryobalenops
(B) OdtHEALRAEH 7— AP 35XV Dipterocarpus (B) D7 4 VEVETE F¥Y, »vASTEF
2T= AvaAY, FaT—N H—AD, FYIVEVEIANALYY, = SYEILL VOBEYE
#I3 %,

ZORBETRICHI), AREOBFMNOZHNEBIOTELBELXERT S,

1. #RHHESITRRERBE

HAMBOAKET, ZRARDOFES LOTHIE, RBRBicL % Table 1 1RT, I BISEAK
HET5L0T, EEH 10em ORENL, MY DEFETHIIRE LURERORREY KK » 7283
ETHD, Ticbd, BHEALTEFENLEREY LTV 3BFOERY X LY, FOBRLOTHEF L
BOR (ERH 20cm) #ROALHEE3E5L T, BEM»S, B, C, D L1, &FHI,ALERS

D) AHTHEHEERRER - BFELE Q) AHBHEHNEHERRR
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[B D55 |58 BB A & 1510 D IR 5 A Table 1. & R # ¥
v:ﬁﬁlt,’c 5 ~ 6 {f4DOKRE - oo ) Materials tested
Fiz, BEALOZD B, EEIEmD

~ . . o F:] >4 m D =4 a ﬁ ﬁ
WIERBRIE L, HR s L OERS ﬁ@?f Ra‘fﬁf of wa&“m (T? Test group
- N disks sapwood
A D f 5 - of logs 1 I Bt
D RERERER A % 5 H3 >R Comd Cm> | Gou | Eoup B
e WA-4 | 251 5.1 [Zaaem Plgs soom o
J - - %1
IHEEE LUTRERBCHT Sy 5 24.7 4.0 | Wet disk, %Ifg Soem
LOT, WBOMRCHEELCES  WA-7 25.3 4.3 a0em in | in Tength

¥ 50cm DAKDSMERHBETS  12¢: @D HAR - 1 RBROHH FIRIERR

LU HEFFIDBEE, MM, & Group I : Tests perpendicular to grain of specimens at
L various positions in cross section of wet disks.

RlT e EORBULAR S BE  1ge 2 ok AR - 1R DHEERER

Thd, Tibb, BEfricigy4  Groupll : Tests of specimens cut from logs(Air dry and

wet conditions).

BB S BRI DO TS
M OMERMRB L 5 HFORRS & & bIC, THIBS XOHLB AR B bRAROSRBRAL
10 @RI - tee Tods, MAFDOBETLIERE L SBREO KBk 77 5 7o, 6~ THAD 1D
RERGH AR - o, E7, BOMTRRED HIRRE TE, TOFWER, LRER, TN, BIE
BORRBRELAR - 1e,  #3 ERRARTERSEDO LD ARS © Lk Obles, LOMORBRET
b, FO—CTFHARE Lited, RROEFLEE LI Db b T,

ZORBRT 5 SR ERM 2 AR BE LICRIET, \hd B EMRIEL LR TV 5, ¥
7o, [SERBICTNLERCHE LIoRIET, ATERIIT » Tt

2. 8 B F &

REOTREIAD LT, KRR JIS OREC Uit o 7et, KAEA T S RAERRIREOT
RO, HEHES O EEA S RS ERRREOWE T/ - k. RREOTEEIR, #31
B, HREMTOBAC o=20mm, BT, WEH REG BIEG TABOBEC ¢=25mm &
Lico 7a¥s, HE5IRBBREOBKREIMERLMNET 5 FNCHE L1, -

3. HBRHERLER

BOIC, AHRAKT L OSEEREBC ST 2ERE, 4K, BHOET, WERF WK AN,
DM ERFTR), hicX, BRI OREEYRBIEL T Table 2 i3 d, [EARE (FHaK
Ry 13.5%) XMIOEY, SUEM WOIE BOES BREFOERBRENOROLMETHHE, &
the LTI 0.77~0.85~0.95 g/em® ThH B, BAH I ¥AME CTHLICHEMN S LOSREMBMOHEE
Bith# Table 3 iRd, HEMOBTISIHAIHET T 16. 1km, HEFEH T 8.8km, H5[R T 19.5km T
BB, BAEIITHT B LAIRE D OB RA T 0.53, HEEMT 0.75, MFIET 0.63 TH
B, Eto, BRBIE T Y/ RECRLECKRTFEIBIMT T 0.69X107%, HEEMHT 0.30x1077
WEBIEET 0.71X107% TH 5B, LAWAITLAMEC X ) LRRA), WEAOBE L THITEHWE
FREBd BN S, HEFRIAHEEECANE S TR LULEORTSEL 5.2 &), TTCHRELIA
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Table 2, HERER

Results of several mechanical

o AEE|(SKR| B OB # e E %
AKRES Appax"ent Moisture Static bending Comprf:sggigarallel Tension
Mark specific | content
of logs }grawtya o 3El;” op o 3E° ap oe SE‘
4 g/cm v % 10 cr%llz kg/cm? | kg/cm? 10 lccﬁl/g kg/cm? | kg/cm? 10 lc{r%llg
sll\?f;f— 0.88 13.0 | 206 | 769 | 1360 | 241 577 758 | 222
WA g g [o.80 13.0 184~226/680~7951 123 1150~319/475~637:697~832{146~267
Range ~0.95] ~13.5 ~1491
T{jfaff‘ 0.83 13.5 182 | 688 | 1345 | 226 | 537 725 | 220
WAS i @ |o.7 13.0 163~216/527~791{118% __ |186~261[305~631/656~806191~246]
Range ~0.92] ~14.0 ~ 1524,
T/ffafn's 0.87 13.5 | 211 776 | 1444 | 299 600 | 801 | 267
WA g g [o.79 13.5 178~2441593~8601 183 b4z~ 364544~6771708~882239~310
Range ~0.94 ~14.0 ~1627 |
% i YO o8 | 135 | 200 | 739 | 188 | 256 | sz | zer | 2
Over all| #i B |0.77 13.0 1123 _ - - -
Tnee | .05 24 o163~2a4i527~860] 122 |159~364{395~677|656~882]146~310

Ey: g v v 7R/ Younc’s modulus in static bending.
E.: HEEfMRY v 7R Youne’s modulus in compression parallel to grain.
E;: 5|k v v 7R EK Younc’s modulus in tension parallel to grain.
il Bl R OE Stress at proportional limit.
ol W B X Modulus of rupture in static bending.
o L HEE g R X Maximum crushing strength in compression parallel to grain,
ot HE B R B X Maximum strength in tension parallel to grain.
1t HAMIR X (FEHTE) Shearing strength (Radial surface).
7p ¢ HAMR X (B EHME) Shearing strength (Tangential surface).
Table 3. ABEMEEOHENEG (K&
Relations among mechanical properties (Air dry
B omom | ok E @ ® 3 &
A . ompression parallel Tension parallel
j}ﬁﬁ{% Static bending to grain to grain
of logs /ot as/Ry | ob/Ep aploe /Ry | oc/E. oplas gi/R, | oi/E:
km 1072 km 1072 km 1072

Mean
VIA-4 | ™" "pm |0.53

FHME| o055 | 1490 | 067 | 076 | 85 | 0.3 | 0.62 | 17.4 | 0.60

12.6 0.60 0.68 0.26 0.54 12.9 0.45

Range | ~0.57 ~16.9] ~0.75 ~0.857"7"7-2 "lo.48 ~0.68] ~21.1 ~0.93

Mean

¥ 45 18 0.51 16.3 0.74 0.74 8.8 0.31 0.65 20.2 0.75

0.42 15.1 0.70 0.60 0.26 0.57 15.7 0.59

Range | ~0.57| ~17.2] ~0.79] ~0.8382~2-4 "5.31] ~0.70] ~23.4 ~0.89

Mean

¥ 4 0.53 16.4 0.66 0.75 9.1 0.27 0.61 21.1 0.69

0.48 14.9 0.57 .72 0.24 0.55 18.1 0.61

Range | ~0.56| ~17.5 ~0.72] ~0.788-1~%4 "0.33 ~0.66 ~25.3] ~0.75

& 5 Mean
Over all| #1 = F [0.42 12.6 0.57 0.60

F 15 fE 0.53 16.1 0.69 0.75 8.8 0.30 0.63 19.5 0.71

0.24 0.54 12.9 0.45

7.7~9. 4700 48] ~0.70 ~25.3 ~0.93

Range ~0.57] ~17.5 ~0.75] ~0.85

V=V EVEIANL VHEEML T3, REMBILAROEACITRUE, I IOERTREO 1
mm PG EMR X VI EES e X TR LUEORTEIL, BvERL TRTE, ThTh 89, 78 kit
%, FERHFRIR=- A F-2BARED 2 BCTRLUEIAR VSR LTSS, BUPERL TR
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®wR (RERE
tests (Air dry condition)
W Ef EHRAMH) . .
ShEa r A arallel Partial compression perpen- M e X é}}% %g
parallel to grain| t par dicular to grain (Tangential Hardness P
o grain direction) bending
o5 o TR Tr o Oimm | O2mm | 5% kh;' klfr kIj;t K ‘.zm/
kg/cm? | kg/cm? | kg/cm?® | kg/cm? | kg/cm?| kg/cm?| kg/cm?| kg/cm? x%l i imz r%lmz g em?
923 1480 154 186 91.2 175 236 192 8.9 2.7 2.2 1.24
670 1139 81.2 153 197 165 7.6 2.1 1.9 1.03
~1113] ~1804/1&/~174I~189 7" 0y 15| " p07|  ~282] ~230] ~9.6 ~3.9] ~2.7| ~1.44
1077 1668 141 141 81.8 159 209 174 8.2 2.1 2.1 0.91
765 1271 76.5 142 189 158 7.5 1.7 1.6 0.78
~1230] ~2087|!129~IS1)129~154)" g o 178 ~248] ~2000 ~9.1] ~2.4 ~2.6] ~1.17
1211 1842 146 160 80.5 155 214 175 8.5 2.7 2.0 1.30
969 1487 67.0 130 177 143 7.1 2.3 1.2 0.97
~1435| ~2037|/#7 17043176 Uos 6| 182 ~248] ~202] ~9.8] ~3.0 ~2.6] ~1.58
1042 1656 147 154 84.0 162 218 180 8.5 2.5 2.1 1.15
670 1139 67.0 130 177 143 7.1 1.7 1.2 0.78
~1435] ~2337127~179)129~189) 7 ) 5| " _o07|  ~282] ~230] ~s.8] ~3.9] ‘~2.7] ~1.58
Oimm ¢ 1 mm ¥ HEFERE Compressive strength when compressed to 1 mm of side length

amm ¢ 2 mMm ﬁsﬁ'ﬂz%ﬁgﬁé

O5% -+

5% W4 EfEh &

H, : RO@E»TX
H, :WHE»X
Hy :HEHmE X
a RIR=FALF—

in tangential direction.

in tangential direction.

Compressive strength when compressed to 2 mm of side length

Compressive strength when compressed to 5% of side length in

tangential direction.

End hardness.

Side hardness (Tangential surface).
Side hardness (Radial surface).
Absorbed energy in impact bending.

IRIE TL, FOBEEIT 1.6 b, 2B, %
condition) AR & OREFERMRE (o) LMBIEBE (o)
?%iﬁﬁvf W OE B &% DFIGEH IR
bmp?c Relation 3r—1
ending _——’_H Gc=0pr s r= 2
2 ’ r ac
alR: | wrler | oden | odHy JomalHel HH s s 0Bt BE () 2R B
1.6 1'09 5.0 86 78 1‘19 &; %iﬁ“ﬁ@lﬁ'ﬁ'bﬁgﬁﬁ.@ﬁii 0.92"-’0.99
1.4~1.80',9\(,)1‘344.3~6.5 81~92 | 68~91 0-831.77 T, e h RIFARBEENRD bR,
1.3 .00 51 o8 78 1.0l SEARET B0 2 BRERRRIL, TEhs X
1.0~1.4—O‘?81‘054.6~5.4 79~90 | 64~89 0'731,28 U LI EDTD, PRAK 2RIV TH
ol DHRTHEBHH, ZTOHFHRE%Y Table 4 I
1.8 1.10 5.4 94 80 1.37
1.01 1.04 3. BEHM (R) LERAR (T) OH#E
1.2~2.4 ") | [5.0~6.0] 83~102 62~110"" ",
- - ¥T5&, RIT DL v v /7 RETHL.9, K
1.6 1.06 5.2 89 78 1.19
0.90 0.79 ﬁ]l‘ﬁﬁé‘»ﬁfﬁfj 1.3¢7c%,
1.0~2.4" 7| 4,4.3~6.5) 79~102) 62~110"" ", o K ] ) )
: : SER, SBREBC ST AEHAKT LD

AHE, KR, BT, REME @518 2AN BoEMR EBERTAD, M lomEEYR
#£ 1L T Table 5 KiRT, SKBILREGRBRIEDZ N LRDIMETH B1%, TORFENIH 9% TH
St SHBRAEC BT A ZBMEMONEERY Table 6 [RT, RAHMICHT 5 LHIRE D kOB
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ETERE T 0.47, REEMT 0.74, HESIRT 0.69 THAH, T, BAEI XV v 7 RETRUIE
TEHET T 0.53X 1072, HEEHET 0.22X107%, #EF[3RT 0.62X 1072 TH %, HAKMIRXSROBE
LIREEOMELMEEE OB L VY 10% k&L, WEMRILIEEHEANRS TRUMED RFH5 ik
4.8 ThHH, HMEMRSIEZAOEL S TRUEORTGIL, EULERLTURTE 81 Thb, *
Fo, BBOHEITR X OERMEC R T A EBO KL 0.92~1.04 T, ZDBEL BIFREANTED LRI,
SEAHH ORI » - SBRBOBERRBRFE R L Table 7 iRy, REHA (R) LERFE (T
HETHE, R/T Oy v 7RETH 1.5, HMEAIMETH 1.3 Lich, EEFANSLKREL,
KRB L ZBREO KBRROBENE SR T 55 2, RRECEEIDLVOT, BFLLE
BRRERYRTHZLRTERV, ¥V 7R TOCREBLKERBOINRE, Tihbb, ¥

Table 4. HWEMRRER (KRB

Results of compression perpendicular to grain tests (Air dry condition)

ot 3 ¥ £ F R B2 K% A om
AR fppfre%t & Kk X Radial direction Tangential direction
Mark of specific l\ggrlligrlllée Er 4 e E 7 €
logs } gravity ? ? T ? ?
3 3
R, g/cm? u % 10 k%{n2 kg/cm?| 1072 10 k%{nz kg/cm?| 1072
. FE o8 14.0 15.4 | 39.6 | 0.26 | 8.8 | 32.4 | 0.37
A% g 0.78~0.89 | 13.5~14.5 [14-5 [37.4 [0.23 8.5 [28.4  0.32
Range . : . : ~16.1] ~45.9] ~0.29] ~8.96] ~34.5| ~0.40
I leMifa]IE 0.87 14.0 16.0 35.0 0.22 7.87 26.5 0.34
A7 @ 15.6 [33.5 |o.21 [7.16  [22.5  [0.27
0.85~0.89 | 13.0~14.5
Range ) ) ) ) ~16.5 ~36.8] ~0.23] ~8.24] ~37.7| ~0.41

Er: ¥ZEFHMOY v 7% Youne’s modulus in radial direction.
Er: B FEDO Y v 7{&¥ Youne’s modulus in tangential direction.

ep : LBIRZE Strain at proportional limit.
Table 5. FHERR
Results of several mechanical
- B R reasiin par
IAREE Agpﬁéi;lt ERAES Static bending Comprgssgl;igarallel Tension
speciﬁc Moisture
I}J?rk gravity content E, agp o E. gy g E;
of logs 3 3 s
R,g/cm?®| u % 10 k%{ng kg/cm?| kg/cm? 10 k%r/nz kg/cm?| kg/cm? 10 kgc{nz
Slhz/[j?a% 1.15 74.5 160 398 789 219 346 428 204
IA-4 | & B .10 (70.0
Range : ~1.19 ’ ~8.00 138~183!332~464761~861|{199~278318~381/393~460/188~219
Slt\z{:?afg 1.15 83.5 143 366 831 147 249 403 178
WA & B 1o Jrs.0 133~172,332~467|754~900| 109~ 165|167 ~359[375~420]150~204
Range ~1.19] ~89.5 |
Sllc[j?a% 1.15 79.5 170 412 861 221 326 396 218
VIA-7 | & 1.0 [0.5 5
Range ~1.25 ~91.5 138~184,366~434{749~930|143~2431286~334(386~413/192~249
B S‘;ﬁ?a% 1.15 79.0 157 391 825 194 306 410 203
Over alll 8 B 110 7004, 4[133~184332~467/749~930/109~278|167~381 375~ 460)150~249
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v ZREC O TR B T 28%, MEEMT 32%, MEIRT 16%, FEAROWREMT 2%, B
FEDOHEMT 34% BESEREBOMEIAAE, Ik, BEBECOWTATRTIE #RlMIRET
68%, WLEMWX T 95%, MBIERE T31Y, HAMMETH 0%, 5% WHEMRST9%, Ko
H o X T 74% BESEREBOMENIAE L, BEMLARSICOWTE, FEHET 0%, BEHHH
¢ 35% RESERBOFIAZG, HEERECS L TEETIIE, HARSY ¥ Y 7 RE TR UM
ik, BT T 30%, REEMT 36%, MSIET 15% BEV-ThL SEREOMEIKE D, Fofio
fEXH E D RERERRIND o7

BRO GBI T4 ORFCBEET 5 SBAKD bARE » 1o B FRIOMS I RRBEREY Table 8 1=
Rt EFf, YVYI/RE, RE, or/Er DEOEMFAMC X 5EAXKRTIUE Fig. 1, 2 DX 5k
%o RROBEICRLic% OBIEE, BEROHEHRBRE E TOEBELIROERHTHHETH
HbbLichDTHb, ZHOHEMOERFEC T ML OERIC X 2B THERAK X b Rie
D, FHENCEEIRRDEG, 77, VIA-T © CIRNC 1T 2 ERFED v v 7R Es LU [5RE X 28
iz & HRTPNE L, or/Er DENRPRPREFVEREZRLI, 7ols, Table 9 1 ZBANRD BEAL 5K
B o 1B A OB BRRBRER TR T

ThbOiERd &3, #iAm (L), ¥EHME (R), #EHAE (T) O3#ETs v v /R
¥ L OTRESED tlia Table 10, 11, 12 iwR$, Table 10 (X KEIREEC BT 2 EMRBROBEDHL T
BB, YV/EH L L:R:T=100:6.1:3.2, FHHEAMETIL L: R:T=100:6.2:5.2 L7z
D, EMEAREC ST 2ERFREDOLIENS V= VR VEI LA VL BXTRRPEL, Table 11
BXO 12 BSBREC ST 5 3EMOEK TH Y, FEFHA S L OEERT A OMELB AL ORBRER DL
FHAVCTHE L, 7, vV /7REC O VWTHE, ZORMEIAKHEEHE, H5 - iERRBRLE ]
ERBRIC LV SPOERIS DN, BIEICIZT L:R: T=100:4.8:3.2 720, BEHHENRD I,
SEREHEEABECOVTE L:R: T=100:10.2: 7.8 £ 729, KEREBOBAIC S LNTERFR

R (ZERB
tests (Wet condition)

Sroar aral] [Pactind oo eI el AN
. ear parallel [Partial compression parpendicular] b
parallel to grain to grain to grain (Tangential direction) Hardness
op g TR T dp Oimm I2mm 5% H H, H,

kg/cm?| kg/cm?| kg/cm?| kg/cm?| kg/cm?| kg/cm?| kg/cm?| kg/cm?| kg/mm? | kg/mm? | kg/mm?

800 | 1160 | 90 99 | 548 | 121 | 155 | 131 49 | 15 1.1
645~956 "0, || 85~96 | 95~107*":5, 108~135136~169/117~146) 4.0~5.2 1.3~1.6] 1.0~1.3
790 | 1063 | 84 86 | 43.8 | 107 | 136 | 15 | 49 | 1.3 1.0

965 38.4  [99.2

604~8720%_ | 78~00 | 82~89 (B 992 l125~148)107~124 4.4~5.6 1.1~1.4 0.8~1.3

943 | 1408 | 85 94 | 375 | 104 | 136 | ns | 48| 15 1.1
g1 (1137 8.8  [84.0 93.4

L isal L ss| 83~88 | 91~os (B8 0 840 l2~ 148t l4.0~5.2 11~1.7) 0.7~1.3

868 | 1263 | 86 or | 4.8 | 11 | 142 | 12 9 | 1.4 1.1
645 910 28.8  [84.0 93.4

> isa L ygss| 78~96 | s2~1002:8 B0 o169t | f40~5.6 1.1~1.7) 0.7~1.3
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Table 6. ZHEENEEOHAERERKR (HRRE

Relations among mechanical properties (Wet condition)

M E M| M 5l R

oK # 1 i 7 | Compression Tension P B B %
%z 5 Static bending; parallel to parallel to Relation
Mark grain grain
1(;)ng ooloy | oo/Es | oploc | 0o/Ec | 6plos | oi/E: | toltg | o/t | 0o/H) L’lmm/Ht H,/H,
1072 1072 1072
S‘I\Z/Iigfg 0.51 0.50 0.18 0.19 0.70 0.56 1.11 4.8 89 79 1.32
VIA-4

& pH0.48  [0.45 [0.75 [0.15 [0.68 [0.48 [0.96 |4.5 1.15
Range| ~0.54) ~0.54 ~0.85 ~0.22 ~0.71] ~0.64] ~1.15] ~5.3 ~1.50

IS 0.44| 0.58| 0.63| 0.28 | 0.72| 0.62| 1.03| 4.8 83 83 1.25

76~115| 72~86

VIA-5 |Mean
&1 [H0.40 [0.52 [0.45 (0.21 [0.71 [0.56 0.97 4.6 75~093 74,\_’950.92
Range| ~0.52| ~0.63| ~0.87] ~0.31] ~0.74] ~0.68| ~1.06] ~5.2 ~1.44
S'l\j[j?a% 0.48 | 0.51 0.82| 0.19| 0.67 | 0.65 1.10 | 4.6 82 75 1.33
VIA-7 &1 [H0.43 |0.47 |0.74 [0.16 [0.62 |0.58 1.07 4.4 1.08

Range| ~0.50| ~0.54| ~0.86] ~0.27| ~0.73] ~0.71] ~1.13| ~a4.9] 77~97| 56~87" 5 14

B s‘&ifa% 0.47 | 0.53 | 0.74| 0.22| 0.69 | 1.62| 1.08 | 4.8 81 79 1.30
0.92

Over \ee™m0.40 [0.45 [0.45 [0.15 [0.62 [0.48 [0.96 |4.4

all |Range| ~0.54] ~0.63] ~0.87] ~0.31| ~0.74 ~0.71] ~1.15] ~5.37> 115 36~ 14
Table 7. ZBFHH & OBEEMRERRE R
Results of compression perpendicular to grain test of specimens from
disk at wet condition
¥ g F oM ¥ &% 5 W
KBS A BE &K =% Radial direction Tangential direction
Appal:gnt Moisture
specific
Ma;zlgssof g?avlity content 3E;z ap € Er | o €
3
R, g/cm?® u % 10 k%{nz kg/cm?| 1072 10 k%{_ﬂg kg/cm? | 1072
S'ZMj?aIIE 1.15 73.0 10.3 35.4 0.35 6.75 26.6 0.39
VIA-4
i m| - < [059 348 [0.33  |6.26 [25.2 [0.36
Range | 1-13~1.20]66.5~83.5 """ 01y 4" 7.0 '<0.36] ~7.11] ~28.5 ~0.43
NaE s 80.0 9.07 | 30.4 | 0.3¢ | e.56 | 23.5 | 0.36
VIA-S | 10120 | 77 545 -7 285 0.32 |22 22 0.3
Range ) ) ) : ~9.56] ~34.9] ~0.40] ~6.69] ~25.4] ~0.41
VO E 75.0 9.22 | 26.7 | 0.20 | 5.82 | 20.1 | 0.34
AT g5 B |, 1oy 17| 715w7s0 B9 5.2 .27 |s.68  [19.0 0.3l
Range ° ) ) ) ~9.44] ~28.7] ~0.31] ~6.11] ~22.3] ~0.39

LB ORI, FIERICOVWTL L R: T=100:6.6:4.6 &7ch, »ichRHH
PEETH B,

BB, thET “EEMOEER” O—RELTRRLTEL7 2 5+8D 5L, Table 13 TRt
Dryobalanops J&D » 7 — VL Dipterocarpus BD 7 € + VEORBRIERCOWTEHN TR, #7—1
BILRAN XA EDLDODETH B, TEIVHIIZT 4 VEVEDTE LY, A VRSTEDF . 57—
N AVIABIOF LT Y=, AYVIVERVEDIALLY, TOBRETHRIc=FYEDI L
A vThHs,

ChBEOMORERBIC BT 2ARERS IORBRELEH L LRBRERTIRIEL T Table 4 K, ¥



B

MM o % E 13 GRS - HRELER) — 97 —

Table 8. MK 6 ORES|IRRBRGER GERITAD
Results of tension perpendicular to grain tests of specimens from
disk at wet condition (Tangential direction)

HAES I%)Zj;ﬁso% Er I9p €p or Emaz oploy or/Ep
Mark | 3 cross 10% kg/ 2 g 2 o s
of logs section cm? kg/cm 10 kg/cm 10 10
SFM?,MIE s.61 | 26.0 | 0.40 | 54.6 1.57 | 0.48 | o0.97
B % 524 221 0.37 52.0 1.41 0.43  o.88
Range ~5.91 ~27.5| ~0.49] ~58.00] ~1.92] ~0.52] ~1.03
qﬁ&ﬁigﬁ 501 | 25.9 | o0.44 | 56.8 1.57 | o0.46 | 0.9
VIA-4 c ® P 5.56 244 039 [51.7 .23 [0.41 0.83
Range ~6.25| ~29.8  ~0.48 ~62.0] ~1.85 ~0.48] ~1.07
YO sse | 221 | 039 | s1.6 | 163 | 043 | 0.8
D ® @ 5.3 220 10.39 50.7 1.61 0.41 0.91
Range ~5.68,  ~22.4) ~0.42 ~53.2 ~1.65 ~0.44 ~0.95
qﬁw%ifﬁ 6.32 | 20.7 | o0.47 | 7.1 1.39 | o0.52 | o.91
B ® B5.9 6.7 .38 Is5.0 1.31 0.46  [0.84
Range ~7.03f ~82.0  ~0.54 ~58.7, ~1.48] ~0.57 ~0.95
q?&fiig 5.65 | 26.0 | 0.46 | 51.3 1.46 | 051 | 0.9
WHA-5 c % - P 4.93 4.6 0.43  150.9 .27 l0.48  [o.84
Range | ~6.22 ~20.8 ~0.51] ~52.5 ~1.66 ~0.58] ~1.02
S‘ZMjfaIIE 503 | 235 | o040 | 9.7 1.41 | o0.51 0.84
D % B 5.75 221 0.36  |47.8 1.30 (0.4  [0.80
Range | ~6.26 ~27.3 ~0.47] ~50.6] ~1.60 ~0.54 ~0.87
*M*grfﬁ 5.41 | 22.8 | o.42 | s2.7 1.68 | 0.43 | o0.97
B % [ [5.10 1.8 |0.38 52.1 .62 0.41 0.92
VIA-7 Range | ~b5.68 ~24.6 ~0.45] ~53.2 ~1.72] ~0.46] ~1.02
qﬁ“fifg 377 | 23.8 | o0.62 | 446 | 210 | o056 | 1.19
c #® B B.59 2.5  [0.55  |44.0 1,93 10.50 1.08
Range | ~4.09] ~27.4 ~0.73] ~45.3 ~2.25] ~0.60| ~1.26

o :EERFEOTER X Maximum tensile strength in tangential direction.

emaz ¢ BYEEZE Strain at maximum tensile strength.

7z, ThBOMAERRS Table 15 1R L1z, RO EKEIXH 13.5 55 15.5% OEHTH - 1o
FORBEILH 7 —ANBR/NT 0.67g/em?, 7 VERTE VD 0.73g/cm® nb= FYEI VAV
D 0.85 g/em® DHEETH - 7o

MHED Y v 7 RET BT, REMR #5IRLERROBEAC X » TSVRELY, REMY VS
BExHCE L, 7S — 1D 185x100kg/em? L, TE b VEILTE F v D 155X 10% kg/ecm? A
b= T YEI A YD 256X 10° kg/cm? DFFATH » 7. MEMY v /7 REEBAREOHKY, HAAK
ZEWRTE Fig. 3 0 X5, HBNCIERBREZDONZ, F27 -1 Avad, Fa
F— H—n, TEFVOSHBIARECHL TN HERERLI

BIOEIR S, REMRS LAREOMRY Fig. 4, 5 IWRLK, ThbHORIYERECHRLLE
BERBELTARDE, FA—FC LY SPOEBIH B, BHRELBNMTRS, RERRILOD
WIITEE, BEEGBRNEETBELTEL OV L5 TH B, i, BT CIs. 721
—, MEMTIET €+ VORBENRRLRE . T, RBIERTIN Y~ v 2 VEZ LA VOTREMN
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VIA-4
—o— ET 67 6VET i VIA-4
X10%g e 8 —x-- o7 faAm? b X1
6 —60 ) 5 ;
%::$::§:::\\§ o- ¥ ;
sk ’ % o 09k .
% 40% % + 08 :
o ° oo 20% 40% 60%
L o VIA-5
! e uk WAS
§ 1.0 x
WL \?, ; oo OF x X
gi\‘ 2/ 09 :’( —_\§
- x o
T 08 ¥
i g # 40 - 16% 40% 58%
16% 40% 58%
ﬂéO 13k VIA-7
%
12k :
50 11+ / )
10F
10 O J0% 43%
-— B ¢ P —
-— ] i ] — A B it
1 B ® X W M e Bark oA B m Pith
Bark  postion of cross section Pith Poistion of cross secition
Fig. 1 Z@MIRCKT 2FMIALE Er B X Fig. 2 @A I HEMMELL o7/Er

Relations between position in cross section
and values of Er, ¢ in tension along
tangential direction (Wet condition).

W or OREMR

Table 9.

DBk

LWL b OBE IRRBRER (EEH )

Results tension perpendicular to grain tests of specimens from

disk at wet condition (Radial direction)

Relations between position in cross section
and values of os;/Er in tension along tan-
gential direction (Wet condition).

‘)'[ﬁ(a?f Er op €p o €mas oolon op/Er
of logs 10°kg/cm?| kg/cm? 1072 kg/cm? 1072 1072
SFM% i 10.1 45.0 0.46 90.1 1.19 0.50 0.91
VIA-4 ean
ﬁR i 8.91~11.1/43.8~49.0/0.40~0.5582.9~95.3/0.91~1.38[0.47~0.56/0.75~0.98
ange
SFle5 & 8.95 42.5 0.48 69.9 0.94 0.61 0.77
VIA-5 ean
ﬁR i 8.50~10.1(39.1~49.1[0.39~0.58[67.0~72.7|0.83~1.01/0.54~0.68[0.67~0.85
ange :
SIZM% 8 7.76 39.4 0.49 75.3 1.36 0.52 0.97
VIA-7 | e eanﬁ |-
Range 7.10~8.1234.1~44.3|0.46~0.56|72.5~78.4{1.19~1.54/0.47~0.58/0.89~1.08

opt FEHHOFIRMX

Maximum tensile strength /in radial direction.

emex t B BB B

Strain at maximum tensile strength.
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Table 10. [E% 3 ENCEET 2 ¥ v 7/ RE & FEAE L BIRR EE o Mok
(Ef—SKEIRB)
Comparison of Young’s modulus and compressive stress at proportional
limit along three mutually perpendicular axes

(Compression test-Air dry condition)

¥ v 7 R OH E M k # R K
- HAREE Youne’s modulus Compressive stress at P.L.
Malrk of H £ (%) Percentage H. Ratio H R (%) Percentage . Ratio
ogs
L R T R/T L R T R/T
VIA - 5 100 6.8 3.8 1.8 100 7.4 6.0 1.2
VIA - 7 100 5.4 2.6 2.0 100 5.8 4.4 1.3
® B
OL;ier all 100 6.1 3.2 1.9 100 6.6 5.2 1.3

L : Longitudinal axis, R: Radial axis, T : Tangential axis, P.L. : Proportional limit.

Table 11. (85 3 BNCEET % ¥ v 7 REO il (SRR
Comparison of Younc’s modulus along three mutually perpendicular axis

(Wet condition)

E # R R 5 & R B
AR S Compression test Tension test 513k & FEAEO it
- 0, _H: - o, . ETeMion/ECompreuion
Mark | {3 (%) Percentage Rati H#* (%) Percentage |H Ratio
of logs atio
L R T R/T L R T R/T L R T
VIA-4 100 4.7 3.1 1.5 100 5.0 2.8 1.8 0.93 0.98 0.83
VIA-5 100 6.2 4.5 1.4 100 5.0 3.6 1.4 1.21 0.99 0.95
VIIA-7 100 4.2 2.6 1.6 100 3.6 2.5 1.4 0.99 0.97 0.93
® 100 5.0 3.4 1.5 100 4.5 3.0 1.5 1.04 0.98 0.90
Over all

Table 12. EZ 3T 2HBEHEO LK (L8R

Comparison of mechanical properties along three mutually perpendicular axes

| (Wet condition)

| o ok o#l B E IR

HARES Compressive stress at P.L. Tensile strength
I\gfairk R (%) Percentage K Ratio R (%) Percentage H. Ratio
of logs

L R T R/T L R T R/T
VIA - 4 100 10.2 7.7 1.3 100 7.8 4.7 1.7
VIA - 5 100 12.2 9.4 1.3 100 6.6 5.4 1.2
VIIA - 7 100 8.2 6.2 1.3 100 5.3 3.7 1.4
B &
OL:ICI' all 100 10.2 7.8 1.3 100 6.6 4.6 14

P.L. : Proportional limit.
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Table 13. Dryobalanops % LU Dipterocarpus J&D BERAF Bt
Test materials belonging to Dryobalanops and Dipterocarpus
— # 2 B wo| A KR B
Common name Botanical name Place of growth Mark of logs
7 71'{apu; Y | Dryobalanops spp. North Borneo mA
7 e b “ | Dipterocarpus randiflorus | Luzon in Philippines VA
Apitong b bus g 11pP
F F — v H— . .
éhhoeut eal sar Dipterocarpus alatus Cambodia I®
FLoF—n Svadg . . . .
Ch:l;oeuteal bangkuoi Dipterocar pus insularis Cambodia oA
7 v 4 v . Kalimantan in
Keruing Dipterocarpus  spp. Indonesia VA
7 /K‘/eruir:fg Y | pi pterocarpus Spp. Malaya VI A
Table 14.  Dryobaranops ¥ L OV Dipterocarpus
Results of mechanical tests of six woods belonging Dryobalanops
X | BEE S i
— B % %z-; AH | Appar- ﬁgjff Stat?g beﬁdirg Compression parallel
Mark Num- | ent . ture to grain
Common name of berf specific| content |, E
[0 gravity 3 oy ay 3 op gc
logs | {00 w9 10% kg/ 10° kg/
g5 |R, g/cm? ° cm? kg/cm?| kg/cm? cm?| kg/cm? kg/cm?
Vil 7 — | MA 6 0.67 15.5 137 695 1074 185 413 555
7 =4 b v| VA 4 0.73 15.5 129 622 1191 155 359 534
.5 - w—nA|O®| 6 | 0.76 | 15.0 | 127 | 622 | 1062 | 168 | 452 | 596
FLoF—n Svag|l DA 6 0.82 15.0 140 715 1255 172 504 645
7 A 4 v (Kal.)| VA| 4 | 0.83 | 14.0 | 180 | 767 | 1285| 230 | s61 | 710
7 4 v (Mly.)| IA 3 0.85 13.5 201 739 1384 | 256 571 761
Table 15. Dryobalanops ¥s X% Dipterocar pus
Relations among mechanical properties of six woods
- B % HKEF Stail?c bet?gin i Coﬁpression parallei to
g grain
c ame Mark
ommon name of logs aplas b/ Es ab/{?u oploe o./E; oo/ Ru
1072 km 102 km
7 7 — v mA 0.63 0.78 16.1 0.74 0.30 8.3
7 |53 b v VA 0.52 0.93 16.1 0.67 0.35 7.2
F o T =N H—=i on@ 0.60 0.84 13.9 0.76 0.34 7.9
FLTF—=N SAvag oA 0.58 0.89 15.4 0.79 0.38 7.9
7 v A4 v (Kal.) WA 0.60 0.72 15.4 0.79 0.33 8.6
7 o 4 v (Mly.) | IA 0.53 0.73 16.5 0.75 0.30 8.8
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RREN Y, Tods, MEIRBILREMAS CHRUKCE () 2AVCTHELL, BHIHI OEAEC
35 Hid 0.87 5B 1.07 TH - 7, .

BAWRIEED /A~ FLIEHE X WV REEDOH 10% BEKEL, MEATANRI LARED
BIfR1 Fig. 6 DL OITITERNTH S, Efc, MEMES LI HEEANRS OBRIL Fig. 7 ©
L5, 7€ YERFIBFERNTD S, 7 VD ofrp Offik 3.9 T, LD 7/ A~ 7L hhic
DINZTeRERBR LI,

DRBIROE, REH, FEEEORERT 2, RE@EMEROEIES THD, i, REMR
M ERPNELIEOBRIL Fig. 8 DX 5 THO, ofHi OERH ) <~V 2 VEI LA vOENSTK
Euy,

ERMTRIN =5V F—3h F—A D 0.82kg-m/cm® h1 b= F YEZ A4 v 1.15kg-m/cm? OEGHE
ThHH, COEXZEBRED 2R TCRULIMEEF 27— H—n, Fo.57—A SvaflEpvhiy,

BRI OMS EMLOIRE & AREOBRILTLSERN TR, Fa—F4 =i, Fa.7—
A AV ERRRNE I fBERR LI, RO I mm B EMER X L4 HE 7o X OBRiL Fig. 9
DESENLYFHELTO D, BFTERETHS LA TIWLS TH 5,

BOBERRER (KRB
and Dipterocarpus (Air dry condition)

it 5l ® ¥ A B gisPﬁ:-f;'t}iﬂ;.:l ﬁgﬁoé&r{?sjs%ﬁ) iR e X R
Tension parallel |Shear parallel s P N g Impact
to grain to grain perpendicular to grain Hardness bendin
gr g (Tangential direction) g
H H,
los%g/ gp [ TR Tr Op Oimm T2mm (43 % kg/ ! kg/ T kg{;{t kg-fn/
cm?| kg/cm? kg/cm? kg/cm? kg/cm? kg/cm? kg/cm?¥ kg/cm?¥ kg/cm? mm?¥ mm? mm? cm?
'158 1066 1426 109 120 56.1 108 139 118 6.5 1.9 1.7 0.74
128 967 1457 136 149 68.1 146 187 157 5.7 2.2 2.0 1.01
155 — 1352 116 128 47.3 129 166 141 6.8 2.5 2.0 0.82
143 — 1530 131 141 58.2 161 213 180 7.5 2.7 2.1 0.91
197 1521 1963 134 149 78.7 146 189 160 7.1 2.4 2.2 0.86
235 1042 1656 147 154 84.0 162 218 180 8.5 2.5 2.1 1.15
BOMERNMEE OHERR
belonging to Dryobalanops and Dipterocarpus
#E gl & foip 3o
Tension parallel to Impact L L Relation BY &
grain bending
osloc | olEe | ai/R. a/RG | cpfer | oder | odHi | cwen/H. | H.JH,
1072 km
0.76 0.89 21.3 1.6 1.11 5.1 88 69 1.22
0.64 1.16 20.0 1.8 1.09 3.9 94 74 1.11
— 0.88 17.8 1.3 1.15 5.1 85 63 1.23
— 1.08 18.7 1.4 1.13 4.9 85 65 1.10
0.78 0.97 24.4 1.6 1.10 5.3 100 65 1.10
0.60 0.71 19.5 1.6 1.06 5.2 89 78 1.19
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E 6
cxIOSKq/tm: 1600 Lb K%mz
00, Chhoeuteal bangkoui o &
x Chhoeuteal sar R 1400 0%
e Kapur
250'A Keruing (Kalimantan) ® © g5 1200 V:%;A\c
v Apitong ) = v 58
At e Keruing (Malaya) o, ?E’J oo X
8 & 200 ., e 1000F
_3 L] . (=] 7. * x
Eps . 8° 2%
=T . =7, 800f
\g ; 150 * 3 £
-~ >
S 600k o Chhoeuteal bangkoui
S x Chhoeuteal sar
100 e Kapur
400 a Keruing (Kalimantan)
v Apitong
501 200k e Keruing (Malaya)
1 1 1 — 1 1 1 1
0 0:2 04 Q6 08 10 0 02 04 06 08 I.IO
5 M8 Ryt 5 M8 Ruotnd
Apparent specific gravity Apparent specific gravity
Fig. 3 AEELWEMRY v 7/ HRE L OBIR Fig. 4 AMEL#HMITRI L OBR

Maximum crushing strength

Relation between apparent specific
gravity and Youne’s modulus in com-
pression parallel to grain.

Relation between apparent specific
gravity and modulus of rupture in
static bending.

6
00 Kok
A
TR
800 ® 160 |- K¥m?
9 %
° e
700 e° 140 > ° :
wa ©
Xo o %
B o0l £ 120 il
® xo o
i f.)sx = oo ® x
@ 3 w ";:.'-\ﬁ LN
M 5001 A4 o A 100f .
® o
¥ 400 2% ook
‘§ N
o0k © Chhoeuteal bangkoui »
x Chhoeuteal sar 60 © Chhoeuteal bangkoui
e Kapur x Chhoeuteal sar
200+ & Keruing (Kalimantan) 40k e Kapur
v Apitong a Keruing (Kalimantan)
ook ° Keruing (Malaya) 20 v Apitong
|~ Keruing (Malaya)
ot gt
) X . 0 02 04 0.6 )
PP Ru 5 me 08 Kf?u

Au.ml

Apparent specific gravity

Fig. 5 ABELREMAI L OBK

Relation between apparent specific

gravity and maximum crushing
strength in compression parallel
to grain.

Apparent specific gravity Yo

Fig. 6 AREBELIEHEEAMRE LD

BatR

Relation between apparent specific
gravity and shearing strength

(Radial surface).
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6c
900} “Um? 6.
a soof “¥m?
8oof . 4
® o 800 ®
a® ° e
700 o = °
= 2 700 4 R
= 0%;80 ?
o — x
5 600 & o i A
= g ."b v > 600 *
. w =k v %
2 E soof v S ¥
= & G __ 500 v
2 c®
© o L Epn
g 400 R
E - . 3
E 300k ° ChEoeu’iea: bangkoui = o Chhoeuteal bangkoui
> x Chhoeuteal sar 300 x Chhoeuteal sar
e Kapur e Kapur
200k a Keruing (Kalimantan) 200k » Keruing (Kalimantan)
v Apitong “ v Apitong
e Keruing (Malaya) e Keruing (Malaya)
100 100
1 1 1 1 L L L 1 1
0 40 80 120 160 0 2 4 6 8 10
CAMB  GEBE) Ry AKOME: Hewgme
Shearing strength (Radial surface) End hardness
Fig. 7 EEERANBRI LHEMEIL Fig. 8 KAM /e SLMEREZED
DR BatR
Relation between shearing strength Relation between end hardness and
(Radial surface) and maximum maximum crushing strength in com-
crushing strength in compression pression parallel to grain.

parallel to grain.

DER, [ERETRT HHERS JOBFRORBRERLBIEL T Table 16 iIZ/RL1c, ZOROH
RKAKOKRFIARD LOHHERR D BOFEIN/ARE D, Table 14 ORPELTLE FA—Trg
W, EFl, ¥(RFARDOCERFAO Y v 7/ R L AREORHRY Fig. 10, 11 WRli, sr—7
EXOrieh L THE30bH 50, RITERBERIFET S LA TEL 2227V B RARD
BEITEhOFEY > 3+, REMEOFHEL D/ B /L —-T1B b, HARECH X LAR
BEOBRILTLLWETR, BERORATLY 7S —N, DV VRVEIALAL VinER O 7L —
T BRNTURI,

ThbORERTS &5%, ##fiAm (L), FEHE (R, BEIME (T) © 3EETs v v 7 7#E,
AR, SRR/ S ® BT 5L Tablel7, 18 DX 3iitd, v v 7 REC oW CILEMERER
LEPERBR L THARKL D, WA, BERFA TR OFENRNICD, EFLGIED RE
FHFEL:R:T=100:8.3:4.6 Ligh, s/ A—TRRANELIT -, AV =V EVEBIV~T VE
DI Vi FIRBRFERD IV, FEfREARE CIIRERZ L: R: T=100:8.5:5.6 Ligth, <7
YT A v OEERFADOENPLR/NI, FIEEBXTIEI L:R: T=100:7.9:4.8 C, » 7KL
VHY)V =V 2 VEINA VORFEL DI VBEETH D,



WX (EERTED & OBk
Relation between side hardness(Radi-
al surface) and compressive strength
when compressed to 1mm of side
length in tangential direction.

Erxlo’m%nz
100 a
v oo
A\ﬁ’
8.0 - X ®
» B v
=y ]
3 i®
E v 40 .
w ‘/
% 7. L]
3
S’
| 40
40 o Chhoeuteal bangkoui
x Chhoeuteal sar
e Kapur
20k & Keruing (Kalimantan)
v Apitong
e Keruing (Malaya)
1 1 1 1 .
0 02 04 06 08 10
3 g Ru 442

Apparent specific gravity

Fig. 11 AWELREMR Y v /7% GER

FE) & OBk
Relation between apparent specific
gravity and Youncg’s modulus in com-
pression perpendicular to grain
(Tangential direction).
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Slmm R R
200k K3m? 180k % i .
o ° 6ol K
o
c v x X9 oA
'§ 5ok o8 140 da
Emlm s 7° " ¥
=% v
Sy o, 8 1201 v
S v = .
g x ®x 'éf .
EE . o7 0ok
= ;g 100 N EE
%3 s 3 %
8 s £ ™ gof
[ 38
® © Chhoeuteal bangkoui 6oF ° Chhoeuteal bangkoui
x Chhoeuteal sar x Chhoeuteal sar
SO} o Kapur o Kapur
a Keruing (Kalimantan) 40F A Keruing (Kalimantan)
v Apitong v Apitong
o Keruing (Malaya) 20F  © Keruing (Malaya)
1 ] 1 .
0 10 20 0, o 0 05 08 10
HEGME D “3fm 5 o0m & Ry
Side hardness (Radial surface) Apparent  specific gravity ud
Fig. 9 MEHME S & 1 mm 5 ER Fig. 10 7A8ELBEMRY v 7 REBCE

EHE) & OB
Relation between apparent specific
gravity and Younc’s modulus in com-
pression perpendicular to grain
(Radial direction).

Table 17. Dryobalanops
Comparison of Youne’s modulus
. = CfETE
—_ u 4 N\ om-
B % aZF % (0
Mark | HEE (%) Per-
Common name
of logs L R
# 7 — Al MA 100 7.8
7 =4 b vl VA 100 8.3
Fa2T—n H—n| OI® 100 9.3
FLoTF— RNvaAg oA 100 9.0
7 n 4 v (Kal.)| IVA 100 6.2
7 A A4 v Mly.)| TA 100 6.1
& FE Over all 100 7.8
RS M O € T:2))

< FYEINAL VHHOERAKIAK (TA-4, 5,
) BRI, ERAPNBRBRECIIHRERRLYT
e\, FRERE EO—BNIEEEX > DL LBIT, &
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Table 16. Dryobalanops s L O° Dipterocarpus B DT b OIS | ERREE(RTRE)
Results of compression and tension perpendicular to grain tests of six woods belonging
to Dryobalanops and Dipterocarpus (Air dry conditoion)

B E b
- ERE : Compression perpendicular to grain
— m & pukee | EKE vz pp | ERFA
pparen . K .
Mgfrk specific | Moisture [FUKAH| Radial direction I&%?eg:t?gﬁl
Common name logs gravity | content | her En Er
of logs |03 k. / gp 3 p
3 9 g 10° kg/
Rug/em “ % cm? kg/cm?® cm? kg/cm?
A 7 —_ % mA 0.69 16.0 4 13.5 38.7 6.75 21.0
7 = k v VA 0.73 16.5 4 12.8 32.5 7.96 23.8
F 2T — I = JIge) 0.74 15.0 3 14.5 44.5 7.43 27.1
FL.TF—N SXvadq oA 0.79 15.0 3 14.4 45.9 8.70 31.3
7 n 4 v (Kal.) VA 0.80 16.0 4 14.3 45.1 8.60 29.0
7 4 v (Mly.) | VIA 0.85 14.0 2 15.7 | 37.3 | 8.28 | 29.5
B . 5l R
Tension perpendicular to grain
AR ¥ % F [ Radial direction ¥ # 7 @ Tangential direction
Number E ‘
of logs 103Elfg/ Op OR Emaz ”}JER 108 k;/ Op o7 Emaz UT/ET
cm? | kg/cm? | kg/cm?| 1072 1072 cm? kg/cm?| kg/cm?| 1072 1072
2 12.0 47.7 87.6 0.86 0.74 5.01 20.5 51.6 1.45 1.04
4 12.5 43.2 121 1.55 1.02 7.96 24.7 77.8 2.07 0.98
2 14.8 62.8 130 1.18 0.89 6.83 32.5 76.0 2.00 1.12
3 13.2 55.7 129 1.47 0.99 8.11 33.3 79.3 2.44 0.96
4 14.6 54.3 109 1.01 0.78 8.11 30.0 70.6 1.39 0.87

¥ L0 Dipterocarpus |BRDEA 3§ 5 v v 7R B O Kk
along three axes of six woods belonging to Dryobalanops and Dipterocarpus

A B 51 & A B

pression test Tension test 5| 9EE<‘: EE/i?Eﬁ D g

centage H . # (%) Percentage H Tena. [ SComp.

— | Ratio Ratio

T R/T L R T R/T L R T
3.3 2.2 100 7.6 3.2 2.4 0.90 1.05 0.90
5.3 1.6 100 9.7 6.2 1.6 0.83 0.98 0.98
4.8 2.0 100 10.9 5.0 2.2 0.87 1.02 0.92
5.4 1.7 100 9.6 5.9 1.6 0.85 0.92 0.93
3.9 1.6 100 7.2 4.1 1.8 0.88 1.04 0.92
3.2 1.9 —_ —_ _— —_ 0.93 —_ —
4.3 1.8 100 9.0 4.9 1.9 0.88 1.00 0.93

B b ERALINC AR - F R FRG IR G OJG 1— BB A BRE L, BHIRGIBIINIC R 3 2 6
B E Ui, Ete, Zh ¥ Tloke i Dryobalanops 3s X O Dipterocarpus J&DKECIREI 317 % REREE
BoRE LT, BbhEREMEThESED LS5,

1) #HERAKIEKOKERE (FKEKH 13.5%) kT 2 AHEOHMEIL 0.77~0.95 g/cm® T, £D



— 106 — HEARBIERE H221F

Table 18. Dryobalanops ¥s X O° Dipterocarpus J&DIEZL 3 B BE3 5 SR EEME Otk
Comparison of some mechanical properties along three axes of six woods belonging
to Dryobalanops and Dipterocarpus

E #m & B 50 &, A B
H & Compression test Tension test
- ﬂﬁ % = .
5% | M #l B EE Stress at P.L. 3| 38 B X Tensil strength
Common name | Mark | (3% (%) Percentage | M | ¥ (%) Percentage | I
of logs Ratio Ratio
L R T R/T L R T R/T
7 7 — A A 100 9.8 5.3 1.9 100 7.3 4.3 1.7
7 4 b vl VA 100 9.0 6.7 1.4 100 8.8 5.5 1.6
F o F— N = OI@ 100 9.5 5.8 1.6 100 9.5 5.5 1.7
FoT— Svadq oA 100 8.1 5.5 1.5 100 8.5 5.2 1.6
7 n 4 v (Kal.)| IVA 100 8.2 5.2 1.6 100 5.5 3.6 1.5
7 N 4 v (Mly.) IA 100 6.6 5.2 1.3 — — — —
% ¥ Ovér all 100 8.5 5.6 1.6 100 7.9 4.8 1.6

FifEIL 0.85g/cm® TH - o

@ SKERBRT 2HEELEERC LCRRERY Table 2, £h b OERFKY Table 3 IKRL
7o

(@) KRERBCRT HRAHILARE CRUCVERL, HOdT T 16.1km, REHT 8.8km,
HEBIET 19.5km THoto, T, BRBIZ Y V7 RE TR LML, #9fhFT T 0.69x1072, #EE
#T 0.30x107%, HEBIET 0.71X 1072 TH - 12,

@) KRERBCHT 2REFEE I LIEAECANRS TRLLMELS.2 Tho T, ok, REEEAM
BAIEEECANTES X » R E/RERR LI,

(6) KEREBTIT X IKRAE, WA HEEOMECERT 54, KEMEEIEBmOZEILED
Thb, REMRIZAROEA IS TR LUIMER, B4 ERT5 L1 89 TH -7,

6) KRERBC KT 2ERFEO 1 mm 4 ERMR S 2HE B A7 X TRUEZN 78 TH - 1.

(M ZERE (BKEH 79%) Kk 2REEMEYEh L LicRRERY Table 5, th b O
fR% Table 6 IR L7c, ¥ ¥ 7/ R8s JUREBIIKEREDMEN A E . HEBRED S B on/E
DEEKEDTHTRRE VD, TOMDOETII TR ERELERITD LI » 1,

(8) BHEM, MSIEEORBER Y Tabled, 7, 8, 9 IRLED, KEOKIIERRIITENRED
DEFFTndoleh - 1,

9 BFEOTHEIKHCBET 5 SBATRCOWT, HHMALOERIC X 2R FEOKEIERX (o),
¥ v 7 RE (Er), or/Er O%{t% Table 8 L0 Fig. 1, 2 KiRkLtz, VIA-7 OCHfIIcHkT S
RS DMEM M E 2T D Big o T BIdpE, BN BENLERD bhicd » 1,

(0 HEAZ3ECEET A HEK, Tibb, L:R: T Offix Table 10 108 11 @RLE, SEOHE
BERRBROMBEOZTH BN, YV /BT 100:6.1:3.2, FEMHLFIRET100:6.6:5.2 &7 7,
SBOBAEY v /R T 100 4.8: 3.1, EMHHRET100:10.2: 7.8, BIERXT100:6.1: 4.6
it otz

@) ZhF TRDF Dryobalanops 35 X8 Dipterocarpus & (Table 13) DKEIREEIC 3513 5 R ERIM:
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H#% Table 14 X0 16 ICRIEL, Th b OHEBEREHKE LIz (Table 15, Figs. 3~11), Xbiz,
TV rRY, EREARER IOSEBIOER 3ECET5HERY Table 17 X0 18 TR L1, o
NOOMOREREMER L0 v /7 REINEARECHAT 55, BEMLARE, 1mm K5 EHLA
PREE, #51HEM S e ST L REIBRC I, 7=, 2AA VI EXRFESEETH D,

X LS

D) BHERERBGAME : EHEMOWHE 3, HHATH, 194, pp. 7~39, (1966)
2) FlL: EBEMOME 4, HKRIH, 197, pp. 74~88, (1967)

3) AL : EEMOWET7, R, 206, pp. 30~41, (1967)

4) AL : @EMOWE 10, R, 208, pp. 116~131, (1968)

IV Mechanical Properties of Keruing Woods grown in Malaya

Ry6zaburd Yamar®> and Koéichi Konpd®

(Résumé)

This paper presents mainly the results obtained on the mechanical and elastic proper-
ties of Keruing (Dipterocarpus spp.) woods grown in Malaya. The general description of
test materials is shown in Table 1. The tests were conducted in most cases by the
methods provides in Japanese Industrial Standards of testing for small clear specimens
(JIS Z 2111~2117).

Furthermore, in the latter part of this paper, the results of experiments on several
woods belonging to Dryobalanops and Dipterocapus reported in the preceding papersV 3%
are summarized (Tables 13 to 18, Figs.3 to 11).

The main results obtained from these tests are as follows :

(1) The mean value of the apparent specific gravity of three study logs at air-dry
condition (moisture content=about 13.5 %) is 0.85 g/cm®, and the range of test specimens:
is from 0.77 g/cm?® to 0.95 g/cm® as shown in Table 2.

(2) The results of static bending test, compression parallel to grain test, tension
parallel to grain test, shear parallel to grain test, partial compression perpendicular to
grain test, hardness test and impact bending test at air-dry condition are given in Table
2. The results of those tests at wet condition (moisture condition=about 79 %) are given
in Table 5.

(3) The relations among mechanical properties of specimens at air-dry condition are
given in Table 3. The mean values of the specific strength (sma./R., Giitezahl) are about
16.1km for modulus of rupture in static bending, 8.8 km for maximum crushing strength
in compression parallel to grain and 19.5km for maximum strength in tension parallel to
grain, respectively.

(4) The mean values of maximum strength to Younc’s modulus (om../E) at air-dry

condition are about 0.69%x107% for static bending, 0.30Xx 1072 for compression parallel to

(1) Chief, Wood Mechanics Unit, Wood Material Section, Wood Technology Division. Dr.
(2) Wood Mechanics Unit, Wood Material Section, Wood Technology Division.
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grain and 0.71X 1072 for tension parallel to grain.

(5) The mean value of maximum crushing strength to shearing strength along the
radial surface (oc/rp) at air-dry condition is about 5.2, The shearing strength along the
radial surface is somewhat smaller than that along the tangential surface.

(6) The mean value of maximum crushing strength to end hardness (s./H,) at air-dry
condition is about 89, neglecting the units. The mean value of compressive strength when
the specimen is compressed partially through the steel plate to 1 mm of the side length in
the tangential direction to side hardness in the same direction (oimm/H:) is about 78,
neglecting the units.

(7) The relations among mechanical properties of specimens at wet condition are
given in Table 6. The mean values of maximum strength to Youne’s modulus at air-dry
condition are higher than those values at wet condition, but for the other values no
remarkable differences are recognized between the two conditions.

(8) The results of compression and tension perpendicular to grain tests at both air-
dry and wet conditions are given in Tables 4, 7, 8 and 9, but the results of tension
perpendicular to grain test are not given owing to frequent occurrence of crack.

(9) The relations between the position in cross section of wet disk and the values of
Youne’s modulus, maximum strength and or/Er in tension along the tangential axis are
shown in Figs. 1, 2 and Table 9, respectively.

(10) The comparisons of strength properties along three mutually perpendicular axes
of symmetry are given in Tables 10, 11 and 12. The ratios L: R: T are 100:6.1:3.2
for Younc’s modulus and 100: 6.6 : 5.2 for the stress proportional limit in compression at
air-dry condition. Those ratios at wet condition are 100 : 4.8 : 3.1 for Younc’s modulus,
100: 10.2 : 7.8 for the stress at proportional limit in compression and 100: 6.6 : 4.6 for
the maximum tensile strength.

(11) The mean values of mechanical properties and the relations among those values
of six woods belonging to Dryobalanops and Dipterocarpus in Table 13 are summarized in
‘Tables 14, 15 and 16. The approximate relations between the apparent specific gravity and
the various mechanical properties and the relations among some mechanical properties are
shown graphically in Figs.3 to 11. The comparisons of mechanical properties along three
mutually perpendicular axes of symmetry are given in Tables 17 and 18. The mechanical
properties parallel to grain and Younc’s modulus of those woods show some tendency to
increase with apparent specific gravity, but the values of stress at proportional limit in
compression and tensile strength perpendicular to grain do not always increase with

the apparent specific gravity.
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V. ®IXELINA VHOEBIEBRRATY O a—n

1.

E3

z &

e ® OE -
X R m  w©

Z DRBUIAM M I L OME(LER TRIS - T D EHEM OWEICET 5 AMFEO—BL LT, &9

HFLDOTHB,

LSENIAFE LI~ FYEI AL VHAKTERD S B VIA-4, VIA-5,

L7,

VIA-7 © 3&KiZ> %, 2.7cm B
MERRELIATERA 7 2 o — ARB% 2 EfTie\, TOBICER, Huoic COREORE, BN
R LORBRE BRI ECSERFLOT, TOREEXE D T LDBWETE, ok, HEOED ¥
DB, TTHRE LT Dipterocarpus BDOH VRS TEF T — N, DIV VEVEIALL Y,
T4 VEVETEN VMR E, SEIRRLIEYIYEI AL VYHERBDOL DOMRE TR TS DD,
Zhb & LT ATERIC 351 5 Dipterocarpus BT 5 KM D, —BIHER EOEEL HbheEE

ARBCERL, ZiEEGRWCRTMTIRRFR HER, ZRFEZRERSEHRERSCCERCIHT

T JERATRE, RIEOFMCEL KT 5,

2. RBREHLFE

RRETR - EEL, A7 2. — A O
RPETHLDHO 100°C O BHEHRBE A
THEATr S . —2BRTH B, Tok, BEHE
RBRCOWTIE, TTKk 2, 30FBOKEC
DWTTTR » T BTed, SERRBRYFich
N

2-1. # B #

100°C D S HEEERBRA & LT, AFAK
2> & 30cm OFRE N LT, oMK
OBLBALERE TOERICH L, #OMA
b 60 DAETHEM %, FDIRD 2
TOR, 7o, RBMOKE XL, EX2om,
18 10cm, X 20cm KF+ A2, -

ATERA Y 2o — ABBAOHIZ, BARL
Te3AKEEX 90cm IZEY)H L, Fig. 11
AT LORRELH|EL, EOHE L85

(1D (@ AHEWITRIZEP RS

w 0'vg

{

53.5cm

.

- —_ -5 )
HWA-4 : VIA ’ :; A\
y 2 ;
AN | A
/ 5 —\ f— 3 i\
[ 06 7] T\
1 7] N L___qgl____l_\
! | =Y 0!
| 0 = 10 ]
— ] (. T 7
— LT E
i
N
- 49.5cm ] ——— 500m ——+
+— WA-7 Fig. 1
1 N .
i w7 N I A YHORER DK
/ T ;;« T\ (ERFEKAEZRD
T 1 61L | Sawing method of
8 i ~4
\ T Keruing logs (VIA-4,
— 0 7/  VIA-5, VIA-7).
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LS 60cm, §F 20om, X 2.8~3.0cm OREMLEHL, 7L —F— CES 2.7cm LESLI,
2-2. REHZE

REEE, WEHERSL, KERBRBSREOHEMCETRABCE UTTR - 3™, v R
BRROTTHHIRD XS5 TH 5,

100°C DAEEHEARIL, EROKEM % 100°C DRz TRHITHER LB d bbh 5 WfiEih
DREAMEE, BRETHD, HEMOPRTLEN L CTRAIASARENROR, kIOMEDORERD
EFHERAN, TORENIDLSEAF LICHRMCH TS 2.7com ENAOEREA Y oo — A2 HEL, &
BRI AY S . — AOBGER LD B8, 2.7cm BEOHRMEAVERAr 2 . —ARBETR -
7o

ATERA Y O o - ARBEH T - T, SEILT TRERBOBBECOWTORRY D D7D, HEAYS
S o —AEALE LEBEOBEA Y & 2 — AT oW TOREBRFI b, 100°C ORBRALELR
FHEAY O a0 —NEESWI1IBEDAY ¥ 2 — ALDRICDOWTRRY T, FOEENLSSERG
Te Ay ¥ 2 — N DFIGHEEFI LT,

ZOB, BRENZAHORED LR, BEREEZEOMESLECOVLTL, SFTRARLLTE
VEAMD S bbb, SEOHERELEUL TS DOEREBETIALL, Ik, RBHEE» S
Wicdh 1 EIDRBR TIRERBRM A INAE TE AW T, 2 ECRBM 5L Tiie » 7ead, BEREHL2
\lE $E—THh 5,

RBOFHME LOHAMIRDE B D TH B,

#1ERRIERA L3 K HIRE, HEHORRIMEROFO 2HFO>EAL, & 1 BTIZIHE
# (100°C, 1hr) LT, ZOREEHEHFL, ISGEMBHCOWTL, HKE, BEEOKRRIICLS

Table 1. 100°C @ & EERRBRER
Results of quick drying tests at 100°C

WA | A ke Khpg | RROMEL BE e @KLy R
BH EF | o) OO | mman [E255 pman (o[F Cho)|
war| Mmoo Bs | e | s [ s 8 (@] e
ma-2| 3 | s | 309 5 6 5 S | Bo | B
wA-3| 5 | 3.0 | 33 5 6 5 e | 460 | 4
ma-s| | 280 | 29 : : s 2 | Bo | B
A5 |G| 200 | g 3 : 5 & | 240 | i
ma-6| 5 | 260 | 33 5 e | ws | 2 | B0 |
ma-7| 3|25 | 143 - e | F Ol s | o | B

T wiligEh, BRBEOKEORERDENML TOoBELXSZ OBBC ZKRIL, Plcv-b o
NLFEBZ LTl ~6 ¥ TEHEL, TOEREBIC LI 5 TZ A YR OWTERERL
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BRI DR & BT,

F2ERRTIIBAAKRE LEOR, SARBORMEOEAEREM%Z 1T OH, ELLTRRIL
B X 2R, Ve EOMERYFA,

¥, ERREAYRET DRBRM LB, BRIEHERZNET2R8BM L LT, £ 1ERRCX
FEEM, F2ERBCEFEAMZERKRE S IRTSEALL, ok, ZOMEXLEOBENOWE 11
CHRE LI FERICHEE U T » 72,

3. HEBRERLEE

3-1. 100°C DR
100°C DERAR TRRCEERE L BEORKORBE, B IUHEINICEREMH Y Table 1 17T,
ok, RBMEFTIEAIKE SBOAORE 1, SEAMOKRE 2 & L,
I HOERN LEIENEADROZ ENDLIEE IR,
1) FIEh Ok Lk, IA-1, VIA-4, IA-7 THY, JbPiuvikit, WMA-5 TH
%o
2) PEEROIAIEE LV KR, IA-3, WIA-6 T, floRATABLITHS,
3) WiEmOABEROEMIL, WA-2, WIA-3 OHKIMRIARE L, MOIKITABLUT S,
4) FOKREFVIKIE, WMA-6, IA-7 THHB,
5) EEEMORKD EVIAKE, VIA-3, IA-7T TH5,
PEDZENDATHRAY O o —ABRBRICHR L WA-4, WA-5, IA-7 © 3AKIKDOWTD 2.7
cm E#f OFERII MY, TRPHEE 49°C, RBREEZE 2.3°C, KKEE T1°C L#EESh, &
PRI EM D EKER 107 ETHERTLI O RS
4.5 BZETH DL EBbh %,

S e gl (°C) —_— - ZDHWEEINT &M% T TR LTz Dipterocarpus
THERR s | () | oy T BRMLEMLTRE L, 502y <y sy
23 . L8 50 EINAVHOATERAY P —ARRTHRE L &
2.3 73 12.6 5.0 IVA-2, VA-3 O&MAIIFHTED, *i, HENKC
gg ﬁ %ﬁ iﬁ PHBAELL T3 EEL OIS DT, KEOANLR
BAy 2. — VRBRIC KT 2R &L, WELRET
R o8 50 LTHMMEE 48°C, BEMEEE 2.5°C, HKRE
23 73 0.9 L5 T0°C rEw, EIOAHEEHEEHLRBKY (A
2.3 s 10.6 20 4 EoF) ELiaV~vEVEIALY (VA2
52 © r-8 80 IVA-3) DEMICHELD, SEDOY AT A—F I,
3.3 - .9 L5 RO B0\ A-7 K26/ bhic ENEAEH
3.3 71 7.9 13.0 Ha BT,
2.3 » 4.4 25 3-2. AT#ERTSa—LER
BB bDECTL~ 81 AL, PHE BE 2 ORBRFEIC Licht » TiTTe » L RBE R >
b0, WTHRRBERD LS THB,
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WA (B
——4-03
70 bt s : DBT.

o= 5-05
—— 703
60p -7 —04
2 a FE - 2 ADHRRAI00T, Ihr) |

Fig. 2 7104 v ok

%8 (551 EREB)

Drying process of Ke-
ruing (Ist test).

1
2 4 6 8 10 12 14 I‘é 18 20 (day)

DBT
o ——5-08a 2L

--0-- 5-08¢
—— 7-062
60, -a-7-066
): Bt 12 FHA % & (100, 1hr)

Fig. 3 7104 viFoEk
i (51 R
Drying process of Ke-
ruing (Ist test). N

1 1 1 1 | I L] - 1 1 ]
0' ) 40. .80 , '.20 ) lb(.) .200: 2;:0 ) 28(‘) ‘32(ll 3‘t>0 I:10(I) .MO. Af}l)(hr)
0 2 4 6 8 10 12 4 lo 18 20 (day)
AR
WA (REH) (1) BRIz OWT
of 4% DET. .
=9 % 1 RO MAE S X OPEEL
6 A RBM OB Y Fig. 2, 3 1R
2
SO - L, 2 ERBOAKER b (B ORBRM
* 0 DR IREBY Fig. 4 ©RT., Thbo
"/:

S 5 & 7KK 509 2+ b 109 & CHT

im BOICET B E kDD &, Table 2
e’ L1,

° FHUC X 8 1 EIFRER O FALERBA

o; a0 80 IéO %0200 2{0 0 0 %0 a0t DRRREE A FKE T T5 &, A

O e om T ™ s WATHKRRE, R bEE

Fig. 4 714 VTOBBREE (52 EREB) ZLWERRLTO B, WMA-4 OXK

Drying process of Keruing (2nd test). 13 VIA-4-03 (R E#F) Mo 2 kD

WERARM L b bHEL, WMA-4-07a REEM) 3HCFLL LT 5B,
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Table 2. & REM ORI WIZIHBZRAE L 1B & &AL
Drying times of test piece b & ORRISE 2 AR D Blic i
B OB ggﬁég KER D Eﬂ%ﬂiﬁ BERRSE® | pe B LT, T 0GB/ E0EH)
% (hr) hked>B &, VIA-4 OREH, VIA
VIIA -4-03 9.6 3
1—04 tﬁ//ﬁ gz.o 3c2>g %gg%ﬁ% -7 DREMEOL TR 0.92~
- FE 3.
EB% %E %2 ﬁg %ﬁ%% 0.94 oFiFICHH, VIA-7 DR
® B Sooa | irE | oie 2| RS e X mARRMoEES R b
S08b| » | 545 S8 | AR pe, ¥k, chbommEIaed,
VIA-7-03 | #2H 61.9 351 B = RS .
701 { //H o8 4 370 Eﬁﬁfg 4£E & AR HECEERR L
7-06a | I 63.8 388 PNTI = _
7-06b | 7 62.0 363 s NYRITEF 2T =N, AV
VIA-4-02 | #%H | 50.5 | mam 7 TE/MAYHEERLRE
4-05 7 53.0 332 7 TH 5,
#2108 | IA-5-03 2 53.2 345 2 —F, VIA-7 I
warmllm & ] 2 e
VIA-7-02 | » 65.1 32‘1‘5,,/ » o
7-09 2 63.0 ”}%i%) p Fh, ZThiXmPAERL R
* IXEKE 0% 2D 10% ¥ THET HICET S, (VIIA-7-04) DREIEEEED BIKEK

2095 T T, SABEMCETEATE ZEERL TV,

COX BB, KOHVESTEF T Avad, HVVEVEILLVHOREHIZH
Zbh, TORREZVEEFTOROIARREA,NSEIET S L XL LA, SRBMOEED
3, P, KYIOMIEBAR b A TEARBRCE LMD, WENCEREEORSEVWLDOTH 12
1D TRV EEZ BB,

®E, HEBOARR b BIOEESH O LK T, FAKE LRAMOTLEL,

i, WEMOKRER b (LB X 5H@ioEY, 2EORRY LA LN AELEMTOWTHEL T
BB L, MA-4 DK TIIARR D LEC X 3EREDDHHRT, IA-5, IA-7 DAKTIIARRORER
MEEECER LTS, 2L, BN bARLA WA-7-09 ORERM OEERHS, IA-5 K
OARER Y LB X BBIRE N, FEFCHEL > THT, WFNIRENAETBETH D2, $ETO
e HAR B E WMA-5 O — & Bbh 5,

L EDkER b, #R Ui 3 UAkOB@ERIE, WA-5=VIA-7>VIA-4 OBRIZH 523, o Dip-
terocarpus BT HAM & KT 5 L V90, SEHOD 27 A A YR E b TEEEHARL, FOBRI
WA>TA>IVA>VA L5,

@) #h, E\, BidE ‘

ARBA OMEIN, BT (SKREHE6~10%) OEV, HAALECOE, WE BELL
#REH—FEL T Table 3 IWRT,

it 2 ERR D MA-4-05 & VIIA-7-09 O BMICLE Uicds, MORBRMITAD bhich 51,

FIZOWTIE, #H2ERROBAMOR U2 ARY ME L OBRTHE T &, WMA-4OHKTIX
SR DA » 22 RBH (MA-4-02) 2% 10mm, BOMEREBRM (WMA-4-05) % 23mm %)L, #ARA
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Table 3. £REBRM DL X 185

Drying defects of test pieces

B | EEELT AR | W oM W ok AT W E
= Cup (mm)| % A & (mm)
VIA-4-03 | # H e L 3.5 _ 7.0 % B
4-04 2 2 3.0~2.0 S 14.0 | #HIRE
4-07a | {F H 7z _ LTI A 0 L B
4-07b 2 2 —  |BfOm ’*5;5& 0 IR
VIIA -5-04 | #% 2 2.5 —_— 4.0 4 o H
%10 5-05 2 2 3.5~2.5 — 0 ERE
S 5-08a | fiE 7 ﬁu{ﬂ %A% O i A0 A
5-08b 2 2 —_— 7t L 0 WA
VA -7-03 | #% 2 6.0~5.5 —_— 0 & m B
7-04 2 2 5.0~3.5 _ 5.0 MPEE
7-06a | it H 7 —_ s L 6.0 4L B
7-06b 2 2 —_ 2 0 IR
VIA-4-02 | #& H 7 2.7~31.5 —_— 10.0 a4 B
(*D M )
4-05 7 8mm X 25mm 5~4.8 —_— 23.0 2
1K
g 2/ | VIA-5-03 7 7 L 2.0~1.0 _ 1.0 7
R B 5-06 7 2 4.0~3.0 —_— 3.0 7
VILA -7-02 2 2 5.5~4.0 —_ 2.0 Z
(7I<D M )
7-09 7 Smm X 50mm 7.0~6.5 —_ 2.0 7
1 K
W R TE AR IA-7-09 %X, 6.1~10.5% Th 5.
- WA (#28) _ WA (4 8)
——4 -1 —— 4
6F ——5-12 —o—é-ggz
- sk —_—T7 1 5L ——7-07Q
& 4t ;—e @ 4- T
3t SH® w O £ e(u
o~ §
£ 2F L s 2 L
o o
o T
i e
6F -
8F g g:
:g; SV @ 10F
14F T— :z;
]6|_ 1 1 | 1 ) Olg
0 - 3 5
‘ I gm K &03 (%)40 ° g *® ﬁ (/)
Fig. 5 47Kk & BHRIGT OBIIR Fig. 6 EKE L BRI PR

Relation between moisture content

Relation between moisture content . .
and drying stress (Edge grain).

and drying stress (Flat grain).

HOREBM DFIVNZWMEIR L 5 T B,

VIA-5 ORBRHMICOWTIE, VIA-4 OFE LR D KRR MBI X 523BE T, HRRRBRM
(VIA-5-03) 7% 1mm, #OERBRM (MA-5-06) 213 mm THEMRAK T ORBTHENBFTH - 1o
Ffe, IA-7 ORBRICOWTEH VIA-5 DFE L FAHKCEVCEN DL, KR ABER X 2ERLERD
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bhieh -1,

BB THRIICIE, IA-4>VIA-5>VIA-7 OJEE /e 528, VIA-4 & VIA-7 OH kL Table 3
DRERD D, FRELBT X b WOEWIHETHEHAIRD bhic,

MEBM OERARL, SEMCHRTED7 4 VEVETE B I A7, BRETHORBIIRF
THBHH, AKIITIE WMA-4>VIA-5>VIA-7 OREHRT, IA-4 & VIA-5 QR TIZBLO R A A
2 Clz,

3) BRSO

HEHKRD DR LIRE, HEEMICOE, ZREBFICIE2~3cm (@HEHED) OPMAERY, 21
CHEE > LERORHEORBL, AKEOBEREYRTL Fig. 5, 6 TH2,

Fig. 5, 6 LD EXEBENFLC L - ok & (RHEBRE) 0&kEEAB L, HKH, FEHEME L 20.0~
24.5% OFWEICH D, TR, WH, HEMTABRHCH Trlih B - Thbh, KyOBEBEC =N
BB0D, BHRENEL -l LTLRBERIRGL, SEORE THEE L F—a KRB G HER
ERLIEZEIL, BEHIREBETHS,

— R\ 5 TR TSN BRI 20.0~24.5% 1255 & L%, WHHORAETING S DR {2 B
BUEKRRCH B EXBRLTEY, ZOZL3EEAHZADLEBHRRBEEZORE %, HEhig
BeLied Th X2 &iTin B,

4 WHFRIZD\WT

Ay . — VRBM E KRR BB, TOWML DR /MR ZENTLOPEEKRZET S E TRA
L, TOREEL LItk EDIE, EXONEERY Table 4 1/RL, %, ALEERLL-ERBRMO
18, JEXOERK TR LU 2ER OIFERY Table 5 127175

Table 4 7 LRAFEE LIKEMTOE, KR MZEOEC X HIHEEROEH AR BT &,

Table 4. RREHODLIZLEE Lk XOERBA OIEE

Shrinkage of test pieces from green to oven dry after air seasoning

N I i £ (%
FEARB IO ﬁ'Uﬁ)6®ﬁ$ﬁ7k$ e300
— y N H ) 5 & B S B | IUHESRE
(cm) %) i l B X ig B X (wt/otr)
WMA-4-02 |# H | 20.4 9.0 8.57 5.53 11.26 7.58 1.49
4-03 2 17.1 9.3 8.87 5.65 11.67 7.85 1.49
4-04 2 13.8 9.2 10.05 5.92 12.89 8.26 1.56
4-05 2 10.5 9.4 10.21 6.41 12.88 8.80 1.46
4-07a | fE H 9.5 6.63 11.21 8.98 13.10 1.46
4-07b 2 9.7 5.98 10.12 9.11 13.00 1.43
VIA-5-03 |#& H 18.2 9.6 7.07 4.58 9.63 6.48 1.49
5-04 2 14.9 9.6 8.00 5.45 10.73 7.57 1.42
5-05 2 11.6 9.8 8.56 5.88 11.42 8.16 1.40
5-06 2 8.3 9.6 8.67 7.00 11.42 9.37 1.22
5-08a | it H 10.4 7.43 9.29 9.85 11.96 1.21
5-08b 2 10.3 6.27 8.82 8.46 11.64 1.36
VIA-7-02 {# H 17.2 9.8 9.96 5.60 12.78 7.90 1.62
7-03 | ~» 13.9 10.0 10.71 6.62 13.68 8.93 1.53
7-04 | » 10.6 10.1 10.50 7.36 13.43 9.95 1.35
7-09 | » 8.3 11.3 12.63 8.48 15.35 11.08 1.39
7-06a | ft H 10.4 6.17 12.53 8.52 15.64 1.84
067-b 2 10.6 5.78 12.39 8.17 15.41 1.89
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Table 5. FFERM O EIKEK & fER

Moisture content

and shrinkage of test pieces

. - - -
FA%s LO° & K (%) R R D legmo
B H - AE D HE o | & B o UERHEE E
;EJ ﬂ ﬁ:J:D 'IIE ’E é IIIE E é (wt/af'r)
VIA -4-03 | #)xH | 49.6 7.1 10.65 6.04 | 13.22| 8.52| 1.55 |& 4 |
4-04 7 52.0 6.1 12.78 | 8.72| 14.70| 10.57 | 1.39 |[®#ikE
4-07a | fiEH | 53.5 8.0 6.78 | 14.89 | 8.81| 18.49| 2.10 |& 4 B
4-07b 2 53.6 6.4 6.40 | 13.06 | 8.94| 16.56 | 1.85 iR
VIA -5-04 | #H | 50.6 8.7 9.64| 5.51| 11.89 7.44 | 1.60 | 4 H
1M 5-05 % 49.9 7.9 10.80 6.67 | 13.00 8.60 | 1.51 |fHiZ&&.
® B 5-08a | fiEH | 51.8 7.6 8.44 | 12.67 | 10.54| 15.42| 1.46 |4& 4L B
5-08b 7 54.5 8.8 7.12| 13.82| 9.12| 16.27 | 1.78 PIHIRE
VA -7-03 | #H | 61.9 7.5 12.89 7.90 | 15.45| 10.19| 1.52 |4 4
7-04 2 58.4 10.5 11.78 | 8.92| 15.11 | 12.38 | 1.22 [(#)fiZ&&E.
7-06a | fEH | 63.8 8.5 6.60 | 17.37 8.84 | 19.99 | 2.26 |4 L H
7-06b 2 62.0 9.0 6.54 | 16.67 8.97 | 19.62| 2.19 [|[mHfiFEE.
VA -4-02 | #%H | 50.5 7.4 10.47 6.48 | 12.95 8.30 | 1.56 | 4 H
4-05 7 53.0 8.0 12.00 7.88 | 14.72 | 10.60 | 1.39 7
210 | A -5-03 2 53.2 8.8 8.97| 5.18| 11.50| 7.15| 1.61 p
2 B 5-06 2 49.3 9.0 9.80 6.89 | 12.75 9.72| 1.31 7
VIA -7-02 2 65.1 10.5 10.95 7.17 | 14.50 | 10.91 | 1.32 Z
7-09 2 63.0 15.2 12.00 | 10.90 | 16.45| 15.90 | 1.03 7

o WA-5 (E8)
= 7

# B OR

™

] 1 L | 1 1 1 '} | —

0246 8 10 12 14 16 18 20
B/ S 0oANLEY (M

Fig. 7 L2 bOANERDIC X BN
R (ERAmE) 0ER

Transversal distribution of tangential

shrinkage in relation to distance from

pith.

BRI OCE B OR 3 SIE, B 2 L IUER
RHAL T3,

HE B FHC O TS FEOIRGEER L b b o~ b
LOBRARD B L, Fig. 7 0k 5icich, AKITLIC.
SFEFETRAD X 5 e AR 2B, Thbb,

@, =11.273—0.095d-++++cv22+- VIIA-4
@, =11.842—0,254d-+-----x22+ WIA-5
a,=15.510—0.256d:++---xx2-+ VILA-7

iU e IUEER(%), d: Bh b o~ b (em)

Z D X SZHECED » CORMROBE G, VIA.
-5 & IA-7 DHKTIRITFEL L, MA-4 OHKRTIEE
I by,

RIZA TR O £RINFERE, A-4-07a, IA-4-07
b GEE#) oigHEE VIA-5-04 (BREH) DEIF A
BE, WThLRREEM LD REL, WEMOREIHE
OP4 A4 35 L0 VIA-7 OILK THEELIZ EALE:
WA X BIEREMA R E VWL 5 THB, HEEHD B4
i, EE L D A EIHROIEROBEMAECD L.
Luv,
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¥, HREAEATc- RARBHM T, ARVEBEXEBLICLE, BAKLIELEMN LD L
18, EIFEAOIWMRIIEML T 525, FEEMIZOWTIL, S0 X5 Il o Tl

Ll BIAERIC DUV CRE S LOARBR D (B L OBR AR L2, Shbofk, &o»vRL7E
F.5—n (DA, OI®), »V~=vavEI/IrLY (VA), 74 VEVETELV (VA) bk
b, Dipterocarpus BT ABEEBTVW352LTHAH S,

ATERC X 5B 2GR OIERHE MY BB BT 5 &,

WEM T IAZVA>SIVA>TI@>TA

MEEM T IA>TA=TI@>VA>SIVA OBfRE5,

(5) fgaizonT
TR L1- Dipterocarpus 2B+ 5 ARMIIIES 2 %<, BICHHERELXfTIR S L AR, KACSE
DHEHEH LV, SED~< 7 VE7 LA Y OHRAKIL, Thbiths, R EERTL- TLH
BRI, L, IA-4, IA-5, VIA-7 ORBM & LT 5 &, WA-5 ORBRMIMEOIKOR
23U 2201 =550 A AW i< { [0l s 08

Pk 2.7cm EMERSIZ LI 2BOATERAY . —ARBRYBIELT, ZOXIYEINL VT
DERAr L. —ARELDE, TTH2ERBRO MA-4-05 & A-7-09 ©fELEH BTt
£ Uieicdd, EEOFMTIIBERL GG ERBROEEL Y b 1BEP S  LICERIEE 46°C, &
BRBEZ 2.5°C »EREE 48°C, LEIKEEX 2.0°C CBETHOr#HLBbhd, ¥, 0
74 VOB, EERIICERTEThUBICRBET AR T b AR TEER D H#E
ETEDHOT, BRchH THORERREZER 2/ b KBTS LW Bb

Species Keruing
ns, %ﬁt mmqﬁw

Ffo, HEKBEEX, WMA-5 & WA-7 ORK TP IVWD T, 75°C & | T W.B:T.
TERTELHL DB, WA-4 DIKOECHKF b, SHKOEER | -
BRSBTS B, RRMEABELDE 10°CITE EDHBERDS 5,

Ab Y. — MCE LRSI, B OEEL SR TEROE KBS S e
WL, EREER DR R T2, RO BT EHCIIES TS B, sol- a5
R LR Ly 1o, BEVOES BRI BB I, 7 4 D VBT |
FYMERU X S, MHIEE Y S0 R E R i B EEL bR B, [ [s00 223

PED: L2 ERLTRE LAY O a—A% Fig. 8 IZFd, avbm—n | 30F :ﬁ‘m:
+AF MTEROB TR M & L, Wtk AR AEOBES L5t | | (0]
DERE, HREFAC L HRBRHMOESHANS L LB, FRENCILA 700 22

10 40.0

MR HEKEK 10% ¥ TEBRTLIOR, F1ERROENE L EEM L oOF

~ ) Initial | Unnecessary
M, $7cbbikk 17 B2ETLLEEIN D, ZOHEINIBED HLRED | steaming Inttermjﬁent>
steaming is
THHEEOERAEYE X 5 &, WERMW, BBS0 A T 8T X 2EERO Drying time ,gefizszzys
HEYEEL, /KK 10% FT 18~20 Bitrhb&Exbhb, e i Initial moisture content:

. control sample ; Edge grain
ThBLDEIRSETRR L7 E P vEAN E RE LT, EFICE B Fig. 8 Suitable

Mo X 5abh2s, —OMRCH L THIERICFHEERE UL, 15~17 d?%%smig;
o o cm 1CI
ARE F CIERNHLEMRTA Z LA E Bbh b, L LAEMICKSE  board of Keruing.



Table 6. <~ SVYERIOH )~V EVEIAL VI, 74V EVBETELY, HVvHASTEF T — AHMOEERLHE, %Jﬁaﬂ#r‘aﬁk;oﬁﬁv’
T BHEH—EER (2.7cm EH)

Drying conditions, drying times and effect of steaming of Keruing, Apitong and Chhoeuteal woods

2 8 A T DI Raatidt & B X | WIERIC X 5% RO wppnnnia  (Tinc| B KM
B K o RS PR e LA T | SHOmRY | B |, o IR
n , Linsop P BRI 30 ! (im10% 3 O R, |E~10% % TORMD L,y o X
THMEINE T | oemgd ey e oot HOREEOENE, o \emy  we ra B/ g (m)| T | K | R
= & ) OO O
i B 7-9~20-§%, B 0.93 fIE 4L B 0.76
o A-4 | ® |®~EB~C — | @ - 4%{?%%?/0% 27.49) ﬁ%g 0.82 = 7 & 0.88 18
BB 1.7%W~10.3%%, H 0.93 4 A 0.88
B WMA-s | @ | ® | & | — | @ HEEZB%/% §39 94 %E 0.04 E % % o 87 19 | 46 |43.5| 70
ALY e 13. 9/~43 S/i% g 1.06 ML E 0.9
- 6.5 g 0.70 E 4L B 0.86
VAL ® | ® | 0 | 6|6 %E 6.4~£.:§%t§ %E 0.71~0.72 | & % # 0.85 10
74 )€Y 24.5% B 0.72 i E 0.80
i VA-7T| ® | @ 0~@ ® | @ %:E 6~14é§ %H 0.73 % § % 0.81 2 s le|n
27.4% 1 S — RZ&E  0.92
7Ly | VA8 | ®@ O~@ ® — ©)] %E 113??&3 %E - £ %rﬁﬁg 0.92 10
B  31.6% 0.72 & M E 0.78
VA @ | ® | @ | — | ® %a 6.00//,,§ {ﬁﬁg 0.70 Z % & osl 12
AYRST _ “ 10% 4% |®E 0.94 L 4 B 0.80
A f1AB|©@|®|®©]©|® %‘%g 20%%.‘ HEH 0.93 1% % osl - 45 | 42 | 75
2774102 @ | ® | ® ® | 10~20% A = | B2 o]
av=y VA1l @® | @ | @] —| ® | w8 18.5% % gy L8 251 E— 2 | 47 | 4|75
&2V BE g =
sr4Y [VA2,30~00~® @ | — | ® fﬁis g.zd/qté %g 0% | E %mg 9.7 13 | 45 | 43 | 70

E:OHRNOBFIL1~8FTHEZ, BFORZVLDEF LT L,
Wi DFETY - LR BAIR DO RIBAN S, TR RERIC 2D & &,
BB DIE s FT D A DM D IR DBEO S, FOIDITHE LT B &
(D OERRMEEET C Y EF o7 —L, 744 VB ETRRFENRER D, ME(T L VD) DRSS ELI & EEN &5 2 DENCEIRL, &
KR LRI EREOBEFRLS—ECT B X 5 LTEER Ui,

—8IT—

SR EEEEY

&122%
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4

BOBCMB TS D20, FEXE LT TATE b REEHMOEMIBAZIIC W,
4. ¥ U

AFZNfc=TYEIALAVHKD 5 b, IA-4, VIA-5, VIA-7 © 3HKECOX, 2.7cm EHDOAT
BRAYr 2. - ARRE 2@, TOBCARD MBIC X 2 SEEHOME, Burboiihic
IBNBEROENIRELXTRAL, BYUEBLNDHAY P — % Fig. 8 IKiRLE, XLIEHD Dip-
terocarpus FOWE & BEL TRE LI, BOhBERYENTHLRD L 5T B,

D #RLA3AKRD5H, IA-5 & IA-7 ORKIZ, HiERR, FE\, BUrbo~ERhick
BIVFEROE(I: E122> B OEEE R LT,

2) RWEMOZEHEL, IA-S5 & VIA-7 TIXAHEARE EHEL, MA-4 TIRARRD B L 5EEMN
Fdbhigu,

3) RELHEEM OARE D BlOEEMERIL, BRKE LFEEMOHIE,

4) AKPIDOEEEEEIY WTA-52VIA-7>VIA-4 DBFRTH B4, SEO~< T VEZ L1 VHOERIL
B#o Dipterocarpu; M HERE LD TEF L,

5) FHREC X AEEHHOEMEIBFAKRL IBDLN, TOEFIAVHESTEF 7N, B
= VRVEINA VHERBLTWS, 2L, FV, ERIBATIEBRES S, .

6) Table 4 KRLARRERM OIERLREMIC X, KR MEOBKRTRD L, FHKE L
DNSESCoNIE, EXHAOIMERENHEL, HCEIFAOWREROMMIAKE -, i, HEHO
IER LB EHEML T B, ‘

7) ALEEMIRREES X b bIUERIEL, S HIBEMIUERI AT 5,

ZDXIEHENCIE, AV VEVEIAL YHO VA-2, VA3 IZLUTW3B LBbh5, 1, L
RO 2) ~T) (%, TTCRERRU Dipterocarpus HOWTHIC LB L B[ TH %,

BRIC Ch D AM ORI, REOHRE, BRKMHc LY Table 6 ZRIELTRT,

X S

1) FR E- kHEE—: EEHOWE1 »VASTESHEBEOERAS O o —L, KRS,
190, pp. 62~85, (1966) o

2) FR K- thlEE—: EEMORET HV=VEVEINA VHOERAY O .- A, KA
#, 206, pp. 42~63, (1967)

3) lEFE— - FR E:EEMOHEE 10 74 VEVETE MO ERAY .-, KRAWF
#, 208, pp. 131~149, (1968)

4) FR H-EHEE—: FEEHOEE 11 2 Y- VEVESAVFIARIVRTA L 25 vFH
DEWR ALY o — 1, HRFFE, 218, pp. 58~71, (1968)
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V. Drying Schedule of Keruing Woods grown in Malaya

Shéichi SaTd‘? and Hiroshi Sumi®

(Résumé)

The purpose of this study is to find the degree of drying time, defects, and the most
suitable kiln drying schedule of Keruing woods grown in Malaya by carrying out the
schedule tests two times for 2.7 cm thick boards.

Results obtained from this study are as follows :

1) Concerning the flat grain boards, the drying time of the specimen from the outer
portion was shorter than that from the inner portion on log No. VIIA-5 and VIIA-7, but there
was no such tendency on VIA-4.

2) Drying time of the flat grain boards was shorter than that of the edge grafn ones.
on all three logs.

3) Concerning drying time of three logs, its order was as VIA-5=VIA-7>VIA-4, and
drying rate of Keruing woods grown in Malaya were lower on the whole as compared
with that of the other Dipterocarpus spp. woods in the preceding tests.

4) By steaming in the initial stage of kiln drying, shortening of drying time was found
on all logs. .

5) In the case of the flat grain boards, shrinkage depended on the position in log,
that is to say, the shrinkage in both width and thickness increased as closing to the pith.
The shrinkage in thickness also- increased as closing to the pith in the case of the edge grain
boards. The shrinkage of the kiln-dried broards was larger than that of the air-dried
ones, and steaming treatment made shrinkage of the boards larger.

6) The most suitable kiln drying schedule determined from this study of Keruing
woods grown in Malaya is shown in Fig. 8.
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W B\ E B OK®

COBRBIILUBAME TR I -» T DEEHOUHECHETARBRO—BL LT, B pE>S
E, T FYVYEIALAVHOAL/ 2 X B BYEIRELYHRI LD TH B,

2. HEMHESIURBHZ

2-1. #RMHE .
RERCHEL MBI~ Y EI LA Y HO S BETH S, ChBOBEBERLSWTIIfloBE* 2R I

(1) (2) Drying Unit, Wood Processing Section, Wood Technology Division.
3) AHFIIHESARE - EEFRE
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Table 1. $tRMBOKEERE L RBFFAKE

Apparent specific gravity and moisture content of test piece

— 121 —

B i 4 ¥ % |RABS| 98 & #i R B [ s o3 W EERBR
c Mark of Cutting force test ! Saw tooth blunting test
ommercial| Botanical ark o
Uxg 5 R 3
name name lcg ﬁr??/cﬁfm% & qu% ® ifg?i% & u7k% ®
. Dipterocar pus _ 0.86 13.8 0.85 14.8
Keruing sp. VIAL-2 | (5 81~0.91) | (13.4~14.0) | (0.81~0.89) | (14.7~14.9)
0.76 13.6
” ” VEA2-1 | (6.75~0.79) | (13.3~13.9)
) 0.80 14.0 0.80 15.3
” ” VIA3-10 | (.78°20.80) | (13.6~14.5) | (0.75~0.83) | (15.2~15.5)
~ 0.84 14.0
” ” VIA4-8 | (5 81~0.86) | (13.8~14.3)
) 0.84 13.6 0.81 14.9
” ” VIAS-2 1 (0.83~0.89) | (13.4~13.8) | (0.76~0.88) | (14.7~15.1)
Note 7, : Apparent specific gravity in air dry (g/cm®). wu : Moisture content at test (%).

Table 2.

1

a

Circular saw for test

/o2 /MR B & /s g w B
A Sg w = Material of Diameter | Thickness ;*Z ?fﬁfeﬁt Number
saw tooth mm |of blade mm yp of teeth
THIEARRA | BE 5§ & H 300 2 A FT Y 4
Cutting force test | Tungsten carbide Swage set
/ :ﬁ@ﬁaﬁﬁ! I A % SK5 300 2 ﬂEﬁH’—/"V‘ )} 4
Blunting test Tool steel Spring set
Table 3. RN/ a2 tgH
Saw tooth
NI I
A | WRE | i |8 B | TYVE | kOR | kPR (W EA
X s = CHRMET) | (o)
sharp- | Clear- | Depth | Width Side Side
Saw Hook | nees ance of of clearance | clearance | Bevel
angle | angle angle | gullet kerf angle on | angle on angle
face back
G REBRA 1 degree| degree degree] mm mm degree| degree] degree
Cutting force test 20 55 15 12 3 3 3 0
2 2 25 50 15 12 3 3 3 [¢]
7 3 30 45 15 12 3 3 3 [¢]
7 2 HREEFERBR A *
Blunting test 25 45 20 12 0.5 10 10 [0]
* 799 DH Amount of set.
fous, RERK DM IELETRYS 0B Lichiy, RBHEIWThLKERET, LodHERoaK

REMBOTERHEEIL Table 1 O X5 Th5B,

2-2. HEFZE

RBRATESINRYY OFBREMBTIERLD - T, TR A—FHEC L7
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Tichb, HERIL/ 2 & LTYHBRARBICIIA VI AT V-1 v Fo TR/ 2%, / 2 EERR
XA, 2 AT,

ZhBH/ 2 OMBERERERY Table2, 3 ILRLi, FRTHIBEHOWEIR/ 2T Ly £ — &
— KB OOF, GIIr A7 RAY » PV VAT, TIRYHL, BEHC X - TRIEL, FigL TV
BEF Yy VRIS IT L - TREIVHHELC L 57,

7 A WL 50.4m/sec T—EE L, MOEDHEESR 5 BRICEEE— £ —12 X - TELI R, FERC
X o THEETHRARES OFEEIL 0.10, 0.20, 0.28, 0.34, 0.42mm TH - 72,

7 aHOBEFIOXHME 0, 5, 10, 20, 30, 40, 50m DOEEATKFTETH Y OHELI YAy =
TREL, TORPBIC L > TRTZ L Lz, ¥k, FEEBARBCOWTRIRNERECLD, P=
a+bt (P: GIEHEHT (kg), ¢ ¢ PHARES (mm), ¢ XV b : BF) OERRNE KDDL & HITHE
A 25°, YIABKIER 0.2mm O\ TOFEEE ROWHIA B O IR E e - 1oe /7 = OEFEE, OF
& b7 GIHHEIE 7 ) GIEOBEER ORI, DM+ A2 L & L, BRHOTHIEICNTS
K&, 7y oBEREE YRR LI,

3. HBRBRGIUEER

3-1.  IHHEIAARER
704 v 5 EEOYEHEFRBREE R Fig. 1~5 12577, ZoRROMEAA T, HEEEZIHY 15
TIXAR\DY, BTHERHT & YHARR S & OBFRITITIEER & 7L » 1.
EEADOEECOLTIL, WA 25° & 30° TIXAZEN LW X 5 TH B —RENTITEHEA DK E
FHGIEIESIMEL I AR LIz ZhbORRY: BEALERR P=a+bt OEH o, b L, ZOF
BRDYHIEHARTIREEL LT, WA 25°, WRARES 0.2mm ZOWTHHENXHEL T

(g}  Hook angle )
25F —— 20° 25} Mook angle
—x— 25° —— 20
—— }0' —x— 25. L]
—o— 30

201
8 v
O (8]
< sk 5.
2 o
print =
=t *
3 10k 3"

051

| L L I 1 | | I
0 0 02 03 04 (mm) 0 ol 02 03 04 (mm)
Bite per tooth Bite per tooth
Fig. 1 YJHHEH & VIAATR X & DRELR Fig. 2 YIlEH & VAR & DR
(7 nv4 v VIAL-2) (7 4 v VIA2-1)
Relation between cutting force and Relation between cutting force and

bite per tooth (Keruing VIIA1-2). bite per tooth (Keruing VIA2-1).
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(K9 (K
or 25I" Hook angle
Hook angle —— 20.
——20° e 25'
DE e 25t 20 —— 30
—— 30"
y B
20+ 515
3 o h
S x e
- £
,8 1.5 . 3 1.0
x
3 o
10 4 0.5/
- i 1 1 ! I
0 0 Q! 02 03 Q4  (mmp
Bite per tooth
1 | . Fig. 4 i 3 DEI%
- T S s g 4 GIMUEH L GIARTES & OBIR
Bite per tooth (7 nv4 v VIA4-8)
Fig. 3 INHEH & UBARER & 0% Relation between cutting force and
(7 14 v VIA3-10) bite per tooth (Keruing VIA4-8).

Relation between cutting force and
bite per tooth (Keruing VIA3-10). "9 Hook angle

—e— 20

Table 4 IR LTz, ¥, &ORBERAHY OFBLl P —x- 25
Do T, 4KECHEL TR, Zhic X5 E/RY 071 -
Ay (VA-2, 4) XhECrLk: LTHE-REEL, 7 2
Ehv (VA-9) BED XS5 THS,

3-2.  /OROEERR

7 2 REEFERRIIA B OB4R T IAL-2, VIA3-10, VIA6-
2 O 3FEHEZOVTITR-Tee ZORREKFIH0E ME
&, YIRS X OVT v ) G OBERE R & DBIfRIX Table 5
3 LU Fig. 6~8 DL 5 ThHoto,

3 Bk DEFEMILATHR® 7 44 v (IVA) X b —cE L,

Hing force
T

310

05

1 | 1 1 r
0 Ql 02 03 04 (mm)

TEMY (VA-9) IDENLSTH Tz, 7 2 WOEFEE Bite per tooth
GHEREDERAY ) At EOEERGECHEEINRSL D  Fig. 5 YEIEHE UARER L 0B%
LBbh3, L, ZhBRFEDINTARDE 744V (7 4 v VIA6-2)

(IVA) 1% 0.49~1.26%, 7€ + v (VA) ik 1.78%, &R Relation between cutting force andl
bite per tooth (Keruing VIA6-2).

B A4 ViE 0.71~1.15% Thb, ZOEENGIE, &

OB L BN L ORI LA TR,
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Table 4. a & b © {H
Values of ¢ and b
Constant ;
o b A R I s
Cutting force
Hook . Level of
angle | 20° | 25° | 30° | 20° | 25° | 3o° |for C°mpar(‘§°‘)‘ cutting force
Common name ] g
Keruing (VIIA 1-2) 0.02 [ 0.12 | 0.06 | 5.44 | 4.30 | 4.27 0.98 B\ High
7 (A 2-1)- | 0.12 | 0.11 | 0.09 | 4.72 | 3.97 | 3.71 0.90 =4 High
- JEECE
7 (VA 3-10) | 0.01 | 0.14 | 0.08 | 5.81 | 4.36 | 4.37 1.01 Very high
7 (VA 4-8) 0.24 | 0.06 | 0.25 | 3.69 | 4.43 | 3.66 0.94 B High
_ FEETE
2 (VA 6-2) 0.04 1 0.19 1 0.13 | 5.42 | 4.38 | 4.16 1.06 Very high
* HRMEA 25°, YIIAARIRE 0.2mm o L ¥ OYIHHESIEEE
Cutting force calculated at hook angle of 25° and bite of tooth of 0.2 mm.
Table 5. 7/ = REEFERBRIC 31 2 TIEIESUEME L 79 ) OFEHEERE
Increase of cutting force and wear of side point in blunting test
& B ltem [0 ZHEOAILC L
sopEsET | T R LD | enapr | oo g
Increase of oint Total length
Amoumt cutting force p of bo ardgs Level of
2 of timber blunting
: sawn S5m | 20m | 50m 5m | 20m | S0m m property
Common name
Keruing (VIA 1-2) 1.27 | 1.83 | 2.72 | 0.03 | 0.07 | 0.11 50 B\ High
#+  (WA3-10) |1.46|1.92|3.11|0.02|0.03 | 0.07 50 i Medium
7 (VA 6-2) 1.17 | 1.40 | 3.17 | 0.03 | 0.10 | 0.16 50 B\ High

*EBRBAO L X R 1 L LICHAEDOHEK

Ratio of cutting force after dulling to that at start.

—o— Cutting force

---- Wear of side point

i
(=]
G

005

Wear of side point

1 L
20 30

1 1
40 50 (my O

Amount of timber sawn

Fig. 6 OEZHMEBELUHBRFS IO 74
EEFERE & ORISR

(7 24 v VIAL-2)

Relation of amount of timber sawn

to cutting force

and wear of side

point (Keruing VIA1-2).

(kg
20

5 &

Cutting force

j=]
(vl

—o— Cutting force

--e=- Wear of side point

Wear of side point

20
Amount of timber sawn

Fig. 7 OEHEBELTHERLS IO 74

EEEER & DBISR

(7 v 4 v VIA3-10)
Relation of amount of timber sawn

to cutting force and wear of side

point (Keruing VIIA3-10).
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(L) 4

» & N F

30 —— Cutting force
--e-- Wear of side point

<= SYEIAAVHON, 2T XA BERRRET
ftotce RBREH & LU TRYIEHER & / 2 DB
e B, RRITEIARY OHFEvHBR LI, £
DERIIOED L5 TH B,

(1) YIEHEFUIYIA LR S I3t L TERITIHER
L7, ﬁﬂﬁﬁ@%%bi 25° & 30° TikHE hEIR
, —RCEEADOREVCAVTIHEIIIENL S
TH b,

(2) YHIBEFIEES L IR CRETH 22—
o Mﬁﬁoﬁmmﬁmn%mno ERCERCRL, IS TV RROXITH

Fig. 8 O¥HELOMERSIOTHY 2
EERER L ORIMR (3) 7 aEOEEMIIIES 7€ v (VA) X
(7 4 v VIA6-2) . . _ .
Relation of amount of timber sawn to D B85, 744 Y (NVA) Ih—BCH-L5TH
cutting force and wear of side point
(Keruing VIA6-2).

25

N
=}
|
e
w

Cutting force
1
2
o
Wear ot side point

S

05 —00s

X -3

1D AHES: EmEMORE?2 +5v27E»2 7 vFREAHORE (1, #HEPFEK, 19, pp. 107~
180, (1996) .

2) KRHER : BEMOWES3 » v HSTEHNOWE (2), #EFFHR, 194, pp. 7~48, (1966)

3) KM : EEMOEE 4 dbELFAES T—AMOWE (1), HRFFHR, 197, pp. 140~153,
(1967)

4) KHE : EEMOME 6 FEEMON/ 2T X HHEEIERR (1D, #MHRABF#®, 200, pp. 195~
211, (1967)

5) KM : EMOWET »V~vavEIALALYHOW®E (1), KRB, 206, pp. 1~108,
(1967)

6) KM : EEMOKE 10 74 YV EVETCE L vHTOWE (1), #HRPFER, 208, pp. 149~
156, (1968)

VI. Sawing properties of Keruing Woods grown in Malaya using Circular Saw

Kiyata Yamacucur®®

(Résumé)

In this report, sawing properties by circular saw were tested applying to Keruing
woods grown in Malaya. The test methods were the same as those described in the
previous reports in Bulletin No. 200 and 208. The results of test were as follows :

(1) Sawmilling Unit, Wood Processing Section, Wood Technology Division.
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(1) The relation between cutting force and bite per tooth tended to be proportjional,

Although cutting force was not affected remarkably by hook angle at 25° and 30°, cutting
force seemed to be lower at cutting with the smaller hook angle in general.

(2) The difference of cutting force among each log tested was not recognized. Com-
pared with other species, the cutting force of the Keruing wood tested in this experiment
showed considerably higher value, but it was nearly equal to the cutting force value of
Apitong wood described in the previous report®.

(3) The wear of saw tooth in Keruing wood cutting developed more slowly than in
Apitong wood cutting, but it seemed to develop more rapidly compared with other species.
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VI. ~5¥BEE2srA4 vHOEEHIC KT 588 %
(M OEEGE#EC BT 2 HBIERR £ 3H)

E_. iE(l)

FET, FAEMOUECHTIHEO—RLELT, HHEFE No. 190 CRFE L EEN O EEHC I
FAEEERBRRCECT, ~TVYEI AL VYHROWT, THERS LOVEIEOREYEEL T
FORGERBREER L b D THD, TOERE LI ELDTHRET S,

ERBRYERT 2B » TTHARV W ERRHRESN, IKAREZESEFRBRECEHD
BrxET2,

. 8 B 5 &

1-1l. REMHOXRRY & LUHER

H#E (EFp. 56) KT TERDERERDSH, YIHHEEHRBRMICIT IA-4, 53 X077 0 3@, Fk
OFGREBMITIT WMA-1, 2, 3, 4 :3X0V°6 D 5 B2 BOME A1,

GIEHSHRBRANE, 15 3 kD b o 2B X 450mm OAKY, BiLEFOLL LTES 60mm 27
LRELALDLDTH D, ZORRHICIHHREFL, BHOXEUETIHARI»OERX0ELL, 0
HRUEEOHAS 11, 12, 13, oeeeees , EfIORA 01, 02, 03, «ooeeeee , &l

ZhbOBRBIH I AMRREEL THb, REERE 60°C TATHRY TV, &KX 10% ik
AL EF i, CORRM O bYEIEIGEE I LD 40 PIEIE L FRORTAEN 45£20°) %
B, RRED CRTHRE LOTE (FHIE 40mm, FEKSOES 200mm, KOGEIOBHA LI
8 10mm) OFETIEI, BTIElR TORDEEIARBRM » T Fh 3 T ofE - 1

ek, BYTHIRBMAL LTHICARD LicARE, BRAchi & 0HhnREL, HRMEL
THEATERD) - DT, BYHRRMCIRTERORZCHER LAY, £X 40mm b, HHER
BRICEEFDbILARSICITEZRNIVORVW IS CEB L UE- 2. “hbO#R%E Table 1 &R
3.

HNEoFGRAMIL, FECRT (KT p. 56~57) Fig. 1~5 OKRHEDOAL»HE, Table 2

(1) AHEmITRINIHRES
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IR A SRS, STHIEETRR
M & AR RARRR R JOATRE

Bafiicy, #3:BRIERE TH EAEE %\tsﬁﬁﬁ g | % ® & % Sawn board No.
BLAOD, & 2,000mm < Log mark ggst piece Lﬁg?gugj— T?an?yei?]se 7KCE'I(J{;SJSiéj !
X 30mm X f§ 60mm IEAREY L - nal cutting cutting cutting
t2o ZOEMPBIEEIEIVIE VIA-4 é 8; ?é 842,
BEARDICGE 0L, ELL ’ 2 B 2
REHEBE, BESKRD &R ypas ] o o %
o Fob DR BB X b KBS 8 o o3 o
R RBH NERBIC B &5 VIA-7 ] oz o %2
CEBLTEAR, 7ok, R 8 13 13 13
20mm X 30mm X 60mm ¢ R E I ERBEBSIRBRIEDD I L HRE ) FS,
iﬁﬂ%)ﬁﬁﬁﬁfﬂ‘%f‘ﬁo Too RERF D Table 2. T4 0% RB T
BT, PERKEROBEOBIRS: Sawn board for knife life test
B, WA-1, 4 X064k 25 K
GERE X 50m), IA-2, 3 XO° ’H;l:.o?gk ﬁrf Sawn board No. E;:o;gk ni#;rf Sawn board No.
31k 50 KX (EXKEZX 100m) & 3 12
L, ZOBECHED 25 Kis 7 VIA -3 i
LOBED 50 Keho 25 A, VIA -1 1? ]
FIMIEOFMAREM & LT, & 5 z
& 500mm & LR GHESE, 3 VIA - 4 Z
BEDDIBED O 25 KIXFED ‘7} lé
BERED 1 b DHEIRF & Lz, IA - 2 3 1o
1-2. HBHOBESLUS 0 s
e 3 VIA - 6 :
D WE WEROBRSIOY g, : 5
BICAIR ) L7 GIHHE i BB A g 0

&, FE 20°C, BE 65% ofF
REEENT, ‘KK 12+2%
#HEL LTI 4 BRRR L oo

Table

1.

CIRHEFIRBR R HRR

Sawn board for cutting force test

— 127 —

¥ X5 p.56~57 (Figs. 1~5) 2§
Refer to Figs. 1~ 5 in page 56~57.

SRR THIRROEN & EHIC, BRBA IR - 7208 5mm BEORBRA T L £EETHE L,

FEOFARBRI L, RBHCAR - ThH o, £ 3BMERENICHEL, REREMC Kett-M8 Bgt
KB A TERRERE L, '

2) BHE YIEHEARBRA S INT 584 LA UAEORRA 259 & v, 20mm X 50mm X 40mm
(RO IMIREAHE 10mm) it BT, RERBOFHES LOLEERELRE L. i, ADGH]
B TR, YIMITAAROESRCOT (200mm), FOWHOFHEREL RDI,

HEDFE M REBM OBRE L, MRORBRAT X - TRDI,
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1-3. ®=BFE -

D YHIEHARR WO, MR IORDTHRREZA, 5 18H GkEPF#R No. 190)° 1R
RBRECZ LY, 1 Wb 0% E 3.3, 4.4, 5.5, 6.6, 7.7mm D 5 F£HECOWT, FhFh 2 @M
L, SOLEDFA 7Mbb B YIEHESR (EFT) # A/ EE L TRESIED, 2O A7 fED 20
DFGEE b » THEYIBIGHEDOEL L THHRFICREL, 1¥bich 0xh & F (em) - & BAYIHIE
Hich OGIEEES P (kg/cm) DRGNS, ERRX P=ataf DEH e B LV « ZREL T,

2) VHIEOREHELEEL THHEOEMRER ko 1-1 WRTHRBHMEAWT, RBRES
T —EDOTIRIGME TR DB LNRREFiew, REEK D (%) LYEIHE L (m) ORfE1rL, KX
X 0% CELLZOYEIHEERDIEDOFME L,

2. R B & B

2-1.  UIHBEHRRER

PEHER ORERER % Fig. 1~3 12, ERRK P=a+tof CHRTHEH ¢ K LV « DFEKER%Y Table
3~5 KT, ¥, BERBIOETEHRT LD a kL e« EXThTh Table 6 KR,

PEokEND,

D BRER 3K bIC 1 Wbt ) DRk h & £ (cm) & HIMHEH P (kg/om) OB, P=ataf O
ERATEbLII 5, ‘

2) REEERAC KT BER « OffEiX, Table 3~6 L bh 5 X 5i1C, VIA-5 OMTIEIOHAR K
W, IA-4 > 7 > 5 DIERTH - 12,

3) EH e DEILFig. 9D X5, HRAMERMUARLEBONBEEROM 7 + V EVET €+ vHY,
RN IFENT—AMD, H V=V EVEIAL VMY RECERTIE WL S TH B,

2-2. YHEORFHEEZEELTIHEOHFSHER

PIHIHE L (m) ERAR D (%) DBtk% Fig. 4~8 iLiit, ZORMNLRER 70% TELIRE
Z DOYIYIM RA KD, Table 7 IZRT,

PR,

1) FAkoHFéarrTHEIMER, Fig 4~8 DX 31c, KELHOBENE L  fob B GEHERE)
THBH IA-1 35X 04 Tk 100m LAF, VIA-6 Tik 0m (HEIHn bREAR 82%), ABZHOR
ERBEL, BB IA-2 3 X003 T, 150~200m 3 X 0% 180~230m T - 1,

2) BFEROBRTIE, YHECH bR IEBENRADIBENZ - Thb, BALLORETS
HARAR LRI, RERMTIE, KELHHEhE, KELEPLLAARCREL? S TH - 1.

3) FHFMERUARE BN ZERORBEED 5> b, KREZHEIBEEL L O OYEIHRIL Table
8DXoik, Wihd 1,000m LAbk&is, Twd, ZhiZHL, 7 VEZ VA VHERERZEI BE
TH > THYEIMRIIBNEL, »VASTEF . 7—A#? LRABCHEOFGOCE 71—
TN B L5 TH B, )

3. 1% =

< TYEI A YHEOWT, BERY LR CRBREC X b, FIEIEH R XOYHIEO REHELEREL
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Log mark i A-4 Log mark W A-5
60 1) Al 60
. ® oM
| e——-—eNo.! Transverse cutting | e—-—-—eNo.l Transverse cutting
#--==xN0.2 No.| P=0d6 * 1775 I
) N2 Nedbl a4<>+153f ol © x No.2 NoIP 82%?0%}
.o No.3 P=060 + 2 O A= a2 No.3 +1,
o Ave T2 EIH M0 | o Ave 233 E hreptid!
20
| N e Skl
1 1 1 1 1 L 1 1
| o =/ 180~ w0 K
i L 4 5 Cross cutting
! O 1) A / No. | P=8.30+1146 1
2201 Cross cutting / 16.0}= Rb gg gz’g*'l;ﬂf
18+1589 1 @ o,
F Na2hoime e 7 > 8’? L Ave P=712+1212 §
ook No.5P-410+21371 / , 2R
8 3D 20 Avé P=470+2154 1 - ° / 1 14.0)
S x g2
R £
E'ﬁ 18.0p~ i 3P 12,0
£ 12
3p F
: %lo.o- 10.0)
4.0 8.0E>
5 B -~
i T
¢ ok 606" w o W
5 Longitudinal cutting
- o Lo
= 0. 2P =076 + 31
100 4.0 No. 3P =062+ 397 f
I Ave P =062+ 397§ 2
L N
80F
. 20
Ve . - ks
F- oo L _,-—,—:;—«:-‘-""‘J"
LV Ve Longitudinal cutting pae—"
s No. 1 P=125+4.24 1 L | | 1 |

No. 2P =050 +4.64
/ No. 3P=072+4.114
~Ave P=070+4.53}

|1 3

Yokn® (m
Feed per knite

Fig. 1 VIA-4 #HiCkT 5 1 Hbich 0EDE

“(f) LYISIEST (P) DB,

‘Relation between cutting force (P) and

feed per knife (f) (VIA-4).

! 1
] 02 05 04 05 06 07 08
TR®EUNE Y (€
Feed " per knife

Fig. 2 VIA-5 #ic3sid 5 1 Wbl h 0D &

Cf) LYIHIER (P) DEER
Relation between cutting force (P) and
feed per knife (f) (VIA-5).

Table 3. HEGIHIOREBRER
The ¢ and « in cutting force formula (longitudinal cutting)
amn| DB & KK | B W &
BARES = a Moisture content Apparent specific
Test %) gravity  (g/em®) “ o
Log piece Y] Bl B Bl % B # R 2 &
mark No Before After Average At Oven
- cutting cutting g cutting dry
1 12.0 11.3 11.7 0.85 0.83 1.25 0 4.24
‘VIA-4 ~2 9.9 11.2 10.6 0.81 0.78 0.50 ©4.64
3 11.8 11.4 11.6 0.84 0.81 0.72 4.11
. 1. 12.1 11.7 11.9 0.75 0.73 0.62 2.83
VIIA-5 2 12.3 11.5 11.9 0.76 0.76 0.76 3.06
3 12.3 11.5 11.9 0.82 0.72 0.62 3.97
1 11.7 11.5 11.6 0.80 0.78 1.20 4.03
VIIA-7 2 11.8 11.6 11.7 0.78 . 0.75 1.20 4.03
3 12.3 11.8 12.1 0.77 . 0.74 0.83 4.77

B ¢, a; P=ataf i1} 2RBEHR

The constants in. experimental formula P= a+a:f
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Log mark W A-7 100 LOg mark VI A-1#
b No. 1 Tr;gsvénrse" I]cui‘l.ng
*====xN0.2  No.!P-Q50+154 ¢ " 80 x
aof SR Ned N8§528§8i31‘§1 5
A Ave  TRVe P 030w2HF oL
2 60
2.0- . :g =
neimter i S® o—— X &t Total
5 D 40P ——.— o i 8" Torn graifr
B o N m=——=x £R0 5 Fuzzy grain
2%
20 ;‘§ = N,
KO K 20 \'
\
200+ Cross cutting .
No. 1 P=9.25+1624 t AN
L Nmzp-m«ls.zo f 0 . |
gmisof A 0 100 700 0
SHl iAo R OL (M '
o Linear length of wood cut
Smi60 )
R Fig. 4 VIA-1 3l 2E0HIMR (L) &R
8 140 BER (D) DBk
o Relation between ratio of defective piece

(D) and linear length of wood cut (L)
(VIA-1).

100

- Log mark Wl A-2
§ 8o
ax |
g
?) R 60k
40k = 2 or
' = 5 D o p — X a g4t Total
2z ’ w————x £ B U5 Fuzzy grains
S o—-—e-e Ji B Torn grain
20 e ERUSIREEIIRR
, Beets ey o
BB ™R (- S S - 05‘"'~~~.r r . presrec:
TR®xeY0y B (M 0 100 200 -300
Feed per knife K F L (m)’(
. Linear Iength of wood cu
Fig. 3 WVIA-7 #ic¥s 1 - X .
(f) LIRSS (P) OBk AE (D) @551?%
Relation between cutting force (P) and Relation between ratio of defective piece:
feed per knife (f) (VIA-7). (D) and linear length of wood cut (L)
(VIA-2).
Table 4. BEYIEIDORERKER
The @ and « in cutting force formula (transverse cutting)
5 b OEl B & K XK =
BAEE % #® 7’3 Moisture content Apparent specific
Test (%) gravity  (g/cm®) a -
Log | 2 H MM | DH & | g 2 | ERG ZER
mark No Before After Average At Oven
. cutting cutting g cutting dry
1 11.6 11.6 11.6 0.84 0.79 0.46 1.77
VIA-4 2 11.4 '11.6 11.5 0.85 0.83 0.46 1.53
3 11.7 11.5 11.6 0.84 0.81 0.46 2.00
. 1 12.8 12.5 12.7 0.75 0.72 0.62 0.90
VIA-5 2 12.7 12.1 12.4 0.75 0.70 0.62 1.16
3 11.9 12.2 12. 1+ 0.73 0.70 0.62 1.39
. 1 11.8 12.1 12.0 0.7 0.76 0.50 1.54
VIA-7 2 11.9 12.0 12.0 0.82 0.75 0.50 2.14
3 11.9 12.2 12.1 0.79 0.76 0.50 2.43

B e, @; P=ataof R HERER

The constants in experimental formula P=a+tef.
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100 Log mark Wi A-3
@ 80
8
ax
2 EQ
"‘B 3
=7 . o— X & n it Total
w5 D e m————x £ L3 Fuzzy grain
27 S e—-—-= % 8 Torn grain
2 ., fremmeemas EBUSLHBEANLR
S 9 S Defects fuzzy and
ottt - torn grain
: S re——— appeared
[ l L
0 100 200 0

3D # o+ & LW
'Linear length of wood cut

Fig. 6 WIA-3 MiCkiT 280HIME (L) &k
MRE (D) 0Bk
Relation between ratio of defective piece
/(D) and linear length of wood cut (L)
(VIA-3).
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100

Log mark VI A-4

o———o R % n &t Total
*--——x EM 15 Fuzzy grain
—-—-—e X 8 Torn grain

Ratio of defective piece

20,7 @ bmee—es EASLEEBANRA
AN Defects fuzzy and
- ~ torn grain appeared
0 Ny ] |
0 100 200 300
LU 3

L (m)
Linear length of wood cut

Fig. 7 VIA-4 #i kBT 29EI#&E (L) &
RRE (D) DBk
Relation between ratio of defective
piece (D) and linear length of wood
cut (L) (VIA-4).

Table 5. KB IHIOREBREE
“The @ and « in cutting force formula (cross cutting)
mmp| 9 BB B KR 5 ® &
BEARES £ Moisture content Apparent specific
Test % gravity g/cm?®) 2 @
Tog | goc [BYEI |GG | g | BE R B |2 KR
‘mark No ‘Before After Average At Oven
e cutting | cutting g cutting dry
1 11.6 10.9 11.3 0.92 0.84 6.18 15.89
WIIA -4 2 11.6 11.0 11.3 0.91 0.88 4.20 20.60
3 11.6 10.9 11.3 0.90 0.85 4.70 27.37
1 11.6 11.3 11.5 0.82 0.78 8.30 11.46 .
VIIA-5 2 12.0 11.1 11.6 0.81 0.74 5.70 14.21
3 11.6 11.3 11.5 0.81 0.77 8.04 12.13
1 11.6 11.2 11.4 0.87 0.84 9.25 16.24
WIA-7 2 11.9 11.6 11.8 0.85 0.81 7.10 18.20
3 11.7 11.2 11.5 0.87 0.81 7.75 19.21
) ¢, @t P=ataf BT HEREK
The constans in experimental formula P=a+teaf.
Table 6. YIEIHEITORBRIEE
The ¢ and @ in cutting force formula
B RE A ME | 2 %D KB
Apparent specific gravity | Apparent specific gravity a
Bl at cutting in oven dry : @
“Test piece (g/cm®) (g/cm®)
MIA-4  #E (L) 0.81~0.85 (0.83) 0.78~0.83 (0.81) 0.70 4.53
(T) 0.84~0.85 (0.84) 0.79~0.83 (0.81) 0.46 1.77
AB (C) 0.90~0.92 (0.91) 0.84~0.88 (0.86) 4.70 21.64
WIA-5 # (L) 0.75~0.82 (0.78) 0.72~0.76 (0.74) 0.62 3.97
# (T) 0.73~0.75 (0.74) 0.70~0.72 (0.71) 0.62 1.16
B (C) 0.81~0.82 (0.81) 0.74~0.78 (0.76) 7.72 12.12
VIA-7 % (L) 0.77~0.80 (0.78) 0.74~0.78 (0.76) 1.00 4.50
% (T) 0.79~0.82 (0.80) 0.75~0.76 (0.76) 0.50 2.14
&A@ (C) 0.85~0.87 (0.86) 0.81~0.84 (0.82) 8.10 17.86
B a, @; P=ataf T} HRBER
The constants in experimental formula P=a+eaf.
( ) AILFHfE The average values are in parentheses.
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Log mark VLA -6
100— s 350F & Chhoeuteal bangkuoi (MyYT&)
L L 4 Chhoeuteal sar [ )
/ - o Kapur ULKLETE)
g ofF 300F & Apitong O Ry
=z N [+ Keruing FL-B)
Z & 60—\-\ [ WM (LS s L
ta L N a 250 wmmmes\
T \ [ KOpm@ £3%/
= D 40k 3 o————o X & nit Total N
oz \ L *--—== £ 15 Fuzzy grain i x *
F ),/’ ——— M g Torn grain 17 2001 =
g T\ eme—es £MISURBEAIRA , r
- \ Defects fuzzy and o M N = o Z
. torn grain appeared §1ﬁ N P
0 | 1 1 i 150 7 s
(i 100 200 300 g N -
1 A 5 £ & L - x
Linear Iength 0 wood cut S 00
100~
Fig. 8 VIA- 6#?’%#6@%“7&]‘5(1’) & a
REAE (D BEHR
Relation between ratlo of defective piece - 60F
(D) and linear length of wood cut (L) S0 . . & ‘,, Py
(VIA-6). 40F . ° ey
s ° .
B 301 .
THEREOFEM ARSI, GIHUEFRBIE, 7K 20F . ok
- Ll
= S — . *
DEREARD 55 A-4, 5 3 L0 7 O 3 fEfkIC 10
YIS W N TR N N RN
040

DT » oo EDFER%Y Fig. 1~3 2R,
¥to, 1ABYDOEDE f(ecm) & BLYIHIF
Hich OYHHEES P (kg/em) DBIFHRK P=a+
of THTBaB IV « DFEH%L Table 3~6

050 060 070 080 Q90 100 o
O REBBERME U (U)
Apparent specific gravity at cutting

Fig. 9 GtRNAME (u) LUHEREH (@)
& OBk

Relation between « and apparent specific
gravity at cutting (u).

CRT, ok, HRBHOBFHEER LOEKELHE LR L.

mﬁuao&@*ﬂ%%&iﬁ&#5%%@%&%&@, VIA-1,
RER T0% CETHEEOTHIMBELRDSB L Table 7

tro TDEERY Fig, 4~8 1T5id, RAR®S

2, 3, 4 KIV6DFERZONWTTL»

DEOIeD, ik, RBEMOURKCKT 2ARE L SKELRELRRCHREL I,

LEo#ERE BT 5 L,

1) SRR 3ARE HICYHIES (P) L 1 Abich 0k v & (f) ORRIL, P=atef ORBATSH

bh3Ihd,

2) ERACKIT D o« ¥HEBROR CARLEBbLIBM, b2 74V EVETE L VD,
WYRCTEF T —AMHP LHRBE, BLTIE

FEHT AP, AV VEVEIALL VHY,

dExErx

W5 ThHas,
Table 7. FEDOHFMmBARER
The results of knife life test
& X = EIEE-R TR
JRARES Apparent specific Cutting
Log mark Moisture content gravity length
% (g/cm®) (m)

- VIA-1 9.5~14.5 (10.2) 0.82~0.91 (0.84) ~100
VIIA-2 11.2~14.7 (12.7) 0.76~0.85 (0.81) 150~200
VIIA-3 10.3~14.5 (11.7) 0.80~0.91 (0.85) 180~230
VIA-4 9.5~14.9 (11.8) 0.80~1.01 (0.89) ~100
VIA-6 10.1~15.3 (12.4) 0.82~0.92 (0.87) [¢]
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Table 8. GIHIH RO LB )
Comparison of cutting length
¥ OBl oM OB
EAEZ S Cutting length 5 E:2
N L (m)
Common name Log mark
Chhoeuteal bangkuoi oA - 200~250 ABELHEEE K
Chhoeuteal sar I® - 0 7z 2
Kapur MA -4 600~650 7 *
P mMA -6 1100~1150 P N
Keruing IVA -1 300~350 ” *
P VA - 4 1000~ P N
Apitong VA -5 640~690 7 X b E#H
” VA -8 410~460 2 7 7
7z VA -9 1300~1350 7 "N
2 VA-10 530~580 Z X it B
Keruing VIA -1 ~100 7 % 7
P VIA -2 150~200 2 N
2 VIA -3 180~230 z 7z
% VEA - 4 ~100 2 K b B
7 VIA - 6 0 3 2 2

1k, DA (A vHES7E?P, A JEELFAEY, VA (HYV=vEVE)Y, VA (74
EVE?, WA (=7 YE),

3) AHBHIABLENBEE TRELRBE T, YIHH R 150~230m LIEHTEL, *ﬁﬁ&%o
ZELWich M T 100m AT Th o 7ce ChEEBRORBER (AUARLBbhBH) Lyt s
L, Table 8 kA3 L, HEOHFMH GIKIME) MHICEVIA—F TN, HVESTEF .
T AMCEVGKERRL T3,

X [

DE B:BEMOKEEZ2 +577EVy F 27 vFRAMOEERSC KT 55 5t 3% 5
(FEEEM OGRS v 2 BEIERE 55 13R), RPER, 190, pp. 150~160, (1966)

2) B EcEEMOWMES »vAHESTENSEREOERRC KT A EEERR (EEMOEE
ST A HEIMERR  F 28, HEAPER, 194, pp. 39~48, (1966)

3D E  E:EEMOHE4L EARAEN S — AHOEEMC T B IR (FEMoE
BT o BEIERER 538, MEAPR, 197, pp. 101~110, (1967)

) E E:EENOBET »Y<vERVEI AL VHOEERMIC KT 5 EEIERE (BEMD
EEsu v 5 HEIERER 43R, HEPFHR, 206, pp. 55~63, (1967)

5 B E:EEMOHEIL 74 ) EVETEF YHOEBHRIC KT S BREERR (B0
BHIC KT 2B EIERER $F5H), WEPER, 208, pp. 157~163, (1968)

VI. Cutting Properties of Keruing Woods grown in Malaya by Rotating Knife
Tooru Hosur‘®
(Résumé)

In this report the cutting properties of Keruing woods grown in Malaya were investi-

(1) Wood Working Unit, Wood Processing Section, Wood Technology Division.
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gated as a part of the studies on properties of tropical woods. The measurements of
cutting force acting on a rotating knife and the test on knife life were carried out by the
methods described in the previous report?.

The results of cutting force test are shown in Figs. 1, 2 and 3. The relationship
between feed per knife f (cm) and cutting force per unit cutting width P (kg/cm) can be
expressed in equation P=ag+aef. The constants ¢ and « in the above formula are shown
in Tables 3, 4, 5 and 6.

The results of knife life test are shown in Figs. 4, 5, 6, 7 a.nd 8 and cutting length
at 70% of ratio of defective piece are shown in Table 7. The wear of knife edge on
cutting of Keruing woods seems to be more conspicuous as compared with the other species
in the preceding tests.
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V. ~7¥EsrA4 vHOe—x Y —HHlIicowT

r ® % E®

¥ 2 o &

HEEMOUBDORRO—BLLTTE I vEAMAL IV BFohTkY, SENE~TYEI L1 VY
AFLEDT, ZhicowTr— 2 ) - MROGMIRBREFTL, SRERY ¥ LHBET S, '

HEERD ELDCEL, BET TRchbhETE VEARORBEEY SR L TRHE ML Bz L &
L7

F VI ADRY pte, RBRIEE & LOHEIHRRPERE 190 B LTIV, TROAFAKRERIC
DERBRET - 1, '

HREIUER

Q »n &

BB BT 2 EEROEME DS 7-&% Table 1 3 LU Fig. 1 5T,

LED I AL YHIETEET, KEEIZSIuUE 1.8kg/mm? ¢HWT, SRAE L TREFE I T,
BEREEBETHLETHLDTHS 5, KEEDOMERNIcH I SIZRBEMITIL UM ORI BIE AL
7o, BOLRACONTRb b P ABCEBT 2 EBL 2 X5, LaL A5 ik, -ABlLH
T LAFLITEL e B CBIDA L LAdyy,

REECRRENT Lo F 27—V (WVYRSTE), TEL VY (F4VEVE), sr14Y (HYV=vV
BVE) EOTEF VEAMELKTAERT, £/ 0— 7OhiX% Table 2 iR,

HYRSTEF 27— AMIREETAEE 1.2~1.3kg/mm?, Y =vx vEs AL VL (VA-1 ¥ B
<) 1.4~1.5kg/mm?, AV vEET7E } vk 1.2~1.4kg/mm? <= FYE 27 LA Vit 1.8kg/mm? &5
Wi DT, EABMONIEInbAIE, SE-FYEDZ AL vilLbIEAD e E W2 £5 (HY =
VAVEIALL Y VA-1 EABRILSBWTHS),

(D) FIAHBNIHMIRRER - RRK 751 v » FEERR



Table 1.

Hardness of logs tested at green condition

S DB FARMBIC Sl Bh 72X (kg/mm?)

l) FABEERNC X 54 ﬁ@sizi’%f'ﬁ'o ?HJEELE@JE

Mean of four measuring values.

Each symbol -,

A1, A2 ¢

N
",

sapwood, =

+ indicated the measured part in a log.

»~, + heartwood, each 3 cm apart from the sapwood boundary toward the pith,

N WENLE* _ -
~.
~ R A2 11 s s~ = zy ~ b 7 SFMeanﬁ
HiEm*
VIA - 1 1.8 2.4 1.7 1.8 1.5 1.5 1.4 1.7
_ (1.7~1.8) | (2.0~2.8) | (1.5~1.9) | (1.6~2.0) | (1.3~1.7) | (1.4~1.7) | (1.3~1.5) (1.3~2.8)
[t} VIA - 2 1.8 1.8 1.7 1.9 1.8 1.6 1.5 1.5 1.6 1.7
o (1.7~1.9) | (1.6~2.0) | (1.7~1.8) | (1.7~2.0) | (1.7~2.0) | (1.6~1.7) | (1.5~1.6) | (1.4~1.6) | (1.5~1.7) | (1.4~2.0)
& VIA - 3 1.8 1.7 1.7 1.9 1.9 1.5 1.3 1.5 1.7
: (1.7~1.9) | (1.6~1.8) | (1.5~1.8) | (1.7~2.2) | (1.8~2.1) | (1.4~1.6) | (1.2~1.5) | (1.3~1.7) | (1.2~2.2)
£ 1.2 1.6 2.6 2.0 1.7 1.8
mog | MA-4 (1.2~1.3) | (1.5~1.8) | (2.5~2.7) | (1.9~2.0) | (1.6~1.7) (1.2~2.7)
& VIA - 5 1.4 1.7 1.8 2.0 2.4 1.9 1.9
S (1.2~1.5) | (1.6~1.9) | (1.8~1.9) | (1.8~2.1) | (2.1~2.7) | (1.7~2.1) (1.2~2.7)
VIA - 6 1.3 2.7 2.4 2.5 1.9 1.8 1.8 2.0 2.1
1 (1.1~1.6) | (2.5~3.0) | (2.0~2.7) | (2.1~2.7) | (1.7~2.1) | (1.7~1.9) | (1.6~2.0) | (1.9~2.1) | (1.1~3.0)"
VIA - 7 1.6 1.9 1.8 1.9 1.7 1.8
(1.4~1.8) | (1.8~2.0) | (1.7~1.9) | (1.8~2.0) | (1.5~1.9) (1.4~2.0)
VIA - 1 1.5 1.9 2.0 2.0 1.7 1.6 1.6 1.8
(1.2~1.8) | (1.7~2.2) | (1.7~2.1) | (1.9~2.1) | (1.6~1.8) | (1.5~1.8) | (1.4~1.8) (1.2~2.2)
= VIA - 2 1.9 1.7 1.8 1.8 1.8 1.8 1.8 1.7 1.8 1.8
(1.7~2.0) | (1.6~1.9) | (1.6~1.9) | (1.7~2.0) | (1.7~1.9) | (1.7~1.9) | (1.6~2.0) | (1.5~1.8) | (1.6~1.9) | (1.5~2.0)
° VIA - 3 1.7 1.9 1.7 1.7 1.7 1.5 1.4 1.4 1.6
§ (1.5~1.9) | (1.8~1.9) | (1.5~1.9) | (1.6~1.8) | (1.6~1.7) | (1.5~1.6) | (1.3~1.4) | (1.2~1.5) | (1.2~1.9)
— _ 1.4 1.7 1.7 1.9 1.9 1.7
m k| VIA - 4 (1.3~1.4) | (1.6~1.8) | (1.4~2.0) | (1.7~2.0) | (1.8~2.0) (1.3~2.0)
s VIA -5 1.5 1.7 1.8 1.8 2.1 1.8 1.8
(1.4~1.6) | (1.5~1.8) | (1.6~1.9) | (1.7~1.9) | (2.0~2.3) | (1.7~1.8) (1.4~2.3)
y VIA - 6 2.1 2.3 2.2 2.0 1.9 2.0 2.2 1.8 2.1
2 (2.0~2.3) | (2.0~2.5) | (2.0~2.3) | (1.9~2.1) | (1.5~2.1) | (1.9~2.2) | (2.1~2.4) | (1.6~2.1) | (1.5~2.5)
VIA -7 1.7 1.8 1.9 1.8 1.9 1.8
(1.5~1.8) | (1.7~1.9) | (1.8~2.0) | (1.7~1.9) | (1.9~2.0) (1.5~2.0)
&) *!': Measuring face, : Log number, : Measuring part in a log.
uﬁ@%k%iﬁékv&ﬂﬁ% 11, A2, ODHAEHBBOICED » T3em &L r, kLT,

(BEVEW - BHD T H R o ¥ R &

—Gel —
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Table 2. 7€+ VEAMOBMBEIZ T 5

Brinell hardness of several woods of Apitong group

RIERLE*
—‘Eﬁ*";ﬁ*# 11 = 2 = + ~
- TA-3 1.58 1.26 1.47 1.43 1.16 1.24
§ (1.50~1.77)|(0.82~1.45),(1.10~1.75)I(1.27~1.70)|(0.97~1.44)|(0.90~1.39)
.
8 S | naa 1.05 1.30 1.38 1.54 1.47 1.05
8 3 (0.89~1.18)|(1.12~1.40) (1.28~1.47)'(1.45~1.70)|(1.22~1.68)|(0.94~1.20)
— A
[}
2 B | pas 1.28 111 1.28 112 1.36 111
8 O (1.21~1.40)](0.99~1.28),(1.16~1.40)|(1.08~1.15)|(1. 14~1.48)[(0.92~1.20)
Q
<
5 ¥ B
O Mean 1.30 1.22 1.38 1.36 1.33 1.13
I@-1 0.34 1.49 1.36 1.35 1.21 1.35
. (0.33~0.42)[(1.30~1.69)|(1.13~1.57)|(1.21~1.48),(1.00~1.35)!(1.29~1.43)
5 i
25 | m@-2 0.91 1.46 1.55 1.32 1.33 1.38
s T (0.85~1.02)[(1.33~1.56),(1.35~1.72)|(1. 15~1.43)'(1.22~1.45)!(1.22~1.55)
. a
=]
g g I1®-5 0.95 1.18 1.28 1.28 1.45 1.19
- (0.68~1.08){(1.10~1.26);(1.18~1.35){(1.07~1.49)/(1.38~1.50):(0.98~1.30)
)
¥ B :
Mean 0.73 1.38 1740 1.32 1.33 1.31
VA-1 1.25 1.88 1.95 1.98 1.78 1.86
(1.00~1.40)(1.20~2.35) (1.85~2.00){(1.75~2.30)|(1.50~1.95)!(1.55~2. 10)
VA-2 1.60 1.63 1.56 1.68 1.43 1.26
E (1.25~1.95)1(1.35~1.85),(1.40~1.70)[(1.45~1.90){(1.20~1.55)|(1.15~1.45)
0 Fal
£ § | was 1.23 1.75 1.70 1.64 1.69 1.69
i g (1.00~1.40)|(1.70~1.85){(1.65~1.80)|(1.40~1.95)|(1.60~1.85)[(1.60~1.85),
M -
Y | wa-a 1.26 1.65 1.56 1.31 1.40 1.39
(1.20~1.30){(1.55~1.85)|(1.35~1.75)|(1. 15~1.45)|(1.35~1.45)|(1. 10~1.60)
o
Mean 1.34 1.73 1.69 1.65 1.58 1.55
VA-1 1.09 1.11 | 1.28 1.33 1.34 1.39
(1:05~1.15)[(1.05~1.20) (1.15~1.40)[(1.20~1.45)|(1.20~1.40)|(1.35~1.45)
VA-2 - 1.65 1.66 1.48 1.64 1.66 1.31
(1.55~1.70)|(1.50~1.75),(1.40~1.55)|(1.55~1.80)|(1.50~1.75)|(1.25~1.35)
VA-3 1.24 1.40 1.35 1.23 1.24 1.23
? (1.10~1.35)|(1.35~1.45);(1.25~1.45)|(1.05~1.40)|(1. 10~1.40)|(1. 15~1.30)
& g
§ & | vas 1.45 1.73 1.51 1.55 1.58 1.74
E = (1.40~1.55)|(1.60~1.80)|(1.35~1.65)(1.50~1.60)|(1.45~1.75)|(1.60~1.85)
<=
& | vas 1.15 1.13 1.10 1.34 1.25 1.20
(1.10~1.25)|(1.00~1.40){(1.00~1.25)|(1.20~1.55)|(1.20~1.40)|(1.00~1.35)|
VA | 128 1.39 1.56 1.36 1.49 1.31
(1.05~1.35)|(1.15~1.60)|(1.40~1.70)|(1.35~1.40)|(1.20~1.75)|(1. 15~1.55)
VA-7 1.44 1.50 1.60 1.34 1.44 1.30
(1.30~1.55)|(1.40~1.60)|(1.50~1.75)|(1.20~1.45)|(1.20~1.70)|(1.20~1.40)
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e d (EAEM, |REA (kg/mm?)
at green condition (Tangential surface)
k ¥ Y n qhieajf
1.36
1.30
(1.0‘;:\1»?.28) ' 1.20
1.19 a
(1.1(1):3}.26) 1.19
(1.0‘1;1{.52)(1.3;;%41'.58) 1.32
1.11 1.09 119
(0.88~1.20)((0.96~1.28)
1.16° 1.27
(1.6(1);32.00) 1.79
(1.1%3?.65) 1.51
(1.2é£?.60) 1.58
(1.1%3(1).40) 1.41
1.47
(1.2%53?.35) 1.26
| 1.57
1.03 1.10 1.04 120
(1.00~1.10)(1.05~_1.20)(1.00~1.05)
I
(1.5éf?.9o)(1.3éf?.5o) { 1.58
(1.2éf?.35) é 1.21
i
(1.2&3‘11.55) : 1.38
1.19 115
(1.05~1.30)((1.05~1.35) i 1.37
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B E fr B **
_‘& E* 11 1= A = +* ~
&% §%*2

VA5 1.09 1.05 1.13 0.91 0.91 0.94
(1.00~1.20)!(1.00~1. 10)\(1.05~1.20)|(0.80~1.05),(0.90~0.95)|(0.85~1.05)
N\
w & | vas 1.10 1.36 1.11 1.24 1.16 1.23
g £ (1.00~1.15)!(1.00~1.60)!(1.05~1.25)|(1.20~1.30)|(1.05~1.25)|(1.20~1.30)
= &
p‘ y—
= 1.34 1.50 1.53 1.31 1.16 1.05
< & | VA0 |(1.25°1.40)|(1.40~1.55)(1.80~1.80)|(1.25~1.35)|(1.05~1.20)|(0.95~ 1. 10)
¥ B
Y ean 1.28 1.38 1.37 | 1.33 1.32 1.27
Keruing | ¢ :
Oitarsy | Yean 1.6 2.0 2.0 2.0 1.8 1.6

&) * : Common name *2: Log number, **: Measuring part in a log. BIEAMBIXL « LM DER
B, N, eesees heartwood, each 3 cm apart from the sapwood boundary toward the pith.

Table 3. FEHbuE

Hardness of log at

MFERES (°C) . E
6]
¥
2y S & B
— ¥ - " "Green 24 48 7z Mean
S ¥ {E Mean 1.9 1.2 1.3 1.2 1.2
Keruing # - P Range 1.8~2.0 1.2~1.3 1.2~1.3 1.1~1.2 1.1~1.3
(A7) | J étio & 100 63 68 63 65

) * : Common name *2: Brinell hardness, * : Temp., *: Time.

Fie, EBRNOMEBRI IOV, £
YOEILHHNT E L VEAMITAE TS S
AR ERIL L THREEIDDE L,

SED I LA v (TMA-T) BB HLI-L X
DO te X DEE{LHE % Table 3 IKRT, 80°C &
90°C L D e DETRITIZ L A EED RS,
B % 100% & LTKEE 65% Th - T,
P EE R 3ER & T ETRIIETE &

=

Hardness
fx ot

1.0k sapﬁwggd he;aur;}wood
#2 4'i & ,'\A: % N ;_ L I % 538 (90°C Tit 10 8% E\), mEEEM &

VEdSJ]rE[ing Pglr"f in log LTHNTETENBCEEE S W 2 70\

Fig. 1 7 A4 vELENO&EARMEBIC B 527X 80°C T 65% OBMEIETRAL LWHEd
Hardness of Keruing wood at green condition. W B,
4 :sapwood, B, />, eeeeee heartwood each 3cm
apart from the sapwood toward the pith. B TRRLL7 C N vEAKY, BHL
BLick E0nEDETEY Fig. 2 K577,
FEETERBAE LI ZOETRI7 4 VEVETE LY, H ) VR VEI AL VRETRL A
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b P Y P ~ + v s';[eaif
0.95 0.96 0.91 0.88 0.9 0.99 0.80 0.9
(0.90~1.00)|(0.90~1.05){(0.85~1.00)|(0.80~1.00)|(0.90~1.05)|(0.95~1.00)|(0. 75~0.85)| ©*
0.98 0.98 0.75 10
(0.851. 10)/(0.90~1.00)|(0. 70~0.80) :
1.18 1.19 1.10 1.14 |2
(1.10~1.25)|(1.00~1.385)|(1.00~1.30)|(1.05~1.30) :
1.21 1.15 0.90 1.01 0.96 0.99 0.80
1.5 1.7

HEEC UMY 4, LS HEOIZED - T 3em BT 7, 7, oo L L#, 1 :sapwood,

BRIl D27 &

cooking conditions

90
£ 0 H
Green 24 48 72 96 120 Mean
1.9 1.3 1.2 1.2 1.2 1.2 1.2
1.8~2.0 1.2~1.4 1.1~1.3 1.1~1.2 1.2 1.1~1.2 l.1~1.4
100 68 63 63 63 63 63
DIN—=FEIDHKEL, FaT7—1 AV x 60°C e $3F o 02T (LR STE)
* 90°C = 7Ila:f} \TJ')I?‘.-?),E)
2, T TYEIAAVREL, BEAER 0 L S — 4 R L
CBLWOEE vz X5, oor
a  90F
¥fe, 7Y VEAMIL 80°C £ 90°C T %0 8ok
och
I T XDETROEN DIV E WL B, ::“fr; 701
oI g0l
CRBIBETH B, TE N VEOM 2T
S
R 60°C T 80% <Ly, 80°C, - 40F
30
90°C Tif 55~65% < BWTh XM ET 20k
FTHLR X5 (RALEM 100%). 0 X 0 B %o o
. . N £ B B @ :
@ #HFICEB Py EE (B, B Cooking time
FRE (o), RAKBITHE ()  Fig. 2 7E L VERMOL S LEBRE, MO
_ BYfR
BANEM DO Zh bOEfER Table 4 iIZ/R Relation of hardness of Apitong group woods
+, to cooking temperature and time.

BB 2 BRI O LB Z4UE B, o (XKEE T 550H OIHED WO BIZAE L, B i 51T
DR TES R BEAZRL T %, o RMMENEZIRZT bRV, ThbOREYFHETHRS LA
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Table 4. 7 VA VENMEMHOZRARMBIC BT 5 ¥ v 7R (B, HITHRE (o),
BARHAEME (o)
Young’s modulus (E3), bending strength (g5) and fictitious strain (&) of Keruing wood

at green condition

HE LB

q’ a’ N =1 & ’ ~/ '_‘[Z i%
R | .
gg’;*l iﬁj%{éﬁ*z | Mean
Ey 6.4 7.5 6.9 6.6 6.7 6.0 6.7
(10°kg/cm?) |(5.9~6.8)|(7.2~8.0)|(6.8~7.1)|(6.3~6.8)|(6.3~7.D)|(5.6~6.4)[(5.6~8.0)
80.5 94.6 91.7 92.4 89.0 85.7 89.0

VIA-1 (k‘;gmz) (75.2 |(88.1 (86.7 (91.9 (86.5 (81.3 (75.2
£ ~85.8)|  ~102.0)] ~93.7)| ~93.2)| ~98.8)| ~87.6)] ~102.0)

&0 '

A 1.3 1.3 1.3 1.4 1.3 1.4 1.3

E, 7.3 7.0 6.8 7.4 7.1
(10%kg/cm?®) [(7. 1~7.5)|(6.8~7.3)|(6.6~7.5)|(7. 1~7.8) (6.6~7.8)

A o : 074 . 89.3 : 84.3 , 93.4 : 88.6

2 . |C81. 86.7 82.1 87.4 81.3
(kg/em®™ M7 Zo4 5) " ~92.6)  ~86.7)|  ~98.1) : ~98.1)
€o

3 1.2 1.3 1.2 1.3 1.3

E, 6.9 7.0 6.4 6.5 6.2 5.1 6.4
(10°kg/cm?) |(6.2~7.5)|(6.6~7.4)|(6. 1~6.7)/(6.0~6.9)|(5.9~6.3)/(4.9~5.2)|(4.9~7.5)

77.6 98.7 87.1 9.8 87.3 74.9 86.1

VIA-3 (k 7ém2) (70.1 (95.8 (81.6 (85.8 (81.2 (73.5 (70.1
g ~83.1)| ~100.8)| ~94.5)| ~96.1)| ~92.2)| ~78.6)| ~100.8)

=]
) 1.1 1.4 1.4 1.4 1.4 1.5 1.4
E, 5.8 7.4 7.5 6.9 - 7.2 7.0
(10°%kg/cm?) [(5.5~6.0)|(6.8~8.4)|(6.6~8.4)|(6.4~7.6)(6.8~7.5) (5.5~8.4)
B 81.9 96.0 99.2 96.5 93.3 93.4
VIA-4 (k /2 m?) (78.8 (83.8 (95.0 (82.7 (89.9 (78.8
£ ~83.9)| ~110.0)| ~112. | ~102.4)| ~97.1) ~112.1)
&9 :
% 1.4 1.3 1.3 1.4 1.3 1.3
E, 7.0 7.0 7.0
(10%kg/cm?) (6.3~7.6)|(6.7~7.7) (6.3~7.7)
A " ' ; 90.9 ; 85.4 ) 88.2
VIA-5 . - |(81.3 81.2 81.2
(kg/cm®) ~97.8)| ~88.2) ~97.8)
- , :
(%) 1.3 1.2 1.3
10.7 9.8 8.
Ey 8.4 6.4
- 3 2 ~ (10.4 (8 -6 —~ X (6.3 :
(10%kg/cm?) |(8.0~8.8) D) ~10.1) (6.3~6.5) ~11.1)
; 103.9 134.4 129.6 85.2 | 17 113.3
VIA-6 (k /g m?) (99.1 (125.2 (120.1 (82.7 : (82.7
L g/cn ~108.0)| . ~138.5)| ~141.2)] ~88.2)« + - - | ~141.2)
€9 B , . ..
@ 1.2 1.3 1.3 1.3 1.3
VIA-7 Ey 6.2 5.6 5.9 5.9

(10°kg/cm?)| (5.7~-6.5)(5.4~6,1):(5.8~6.0) o (5:4~6.5)
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Table 4. (> -3 &) (Continued)

" ) 82.3 p 86.4 ] 83.7 _ ] 84.1
. 80.1 79.3 80.5 o |es.
VIA-7 (kg/em®) ~85.6)| ~99.7)| ~85.8) o ~99.7)
(;) 1.3 1.5 1.4 1.4
0 ',

) * : Log number, *2: Strength properties, *: Measuring part in a log. L
WEALBIT - Db 2 LCIM R A, LHAHRS B 5~6 cm HIRRCHILIC S 5 TR/, -,
e L LTS,
A4’ :sapwood, =wr’, -~/, .- heartwood, each 5~6cm apart from the sapwood boundary
toward the pith.

Table 5. 7 ¥ b VEAMOKMBIC KT 5 ¥ v 7 7%E (Bs), #FHRX (o),

BRHAETE () (R N
Younc’s modulus (Ep), bending strength (¢;) and fictitious strain (eo) of several
woods of Apitong grou;i at green condition

—i AR EHEH
Com- |Streng- E;ﬁ?% 4 a’ N _ R ~ F.oB
mon| th pro-| o8 = A Mean
name |perties )
7.72 7.04 7.15
IA-3 (.17 6.29 (6.26 I 7.30
~8.30)  ~8.05)| ~8.14) T
_ 8.08 7.27 7.29 - \
g, | DA-4 (7.23 (6.57 (6.39 _ “| 7.5
: ~9.16)|  ~7.70)| ~8.28) 4
(10°kg/, 8.26 6.65 7.07 5.87
ecm®)| [A-8 (7.10 (6.24 (5.28 (5.3¢ | 7.25
~10.25)]  ~7.05)| ~8.23)|] ~6.08)|
T B 8.02 6.5 7.17 5.87

89.98 82.74 80.94
TA-3 (84.31 (73.35 (71.18 84.5
~94.35)| ~92.21)| ~90.81) )

97.26 95.7¢C 89.10

~\
(o]
8
2
g
(3]
3
A
5 o TA-4 (91.26  ((91.29  |(82.30 | a2
2 ~105.80)| ~103.98)| ~94.74)
o |(kg/ | 95.89 | 89.67 | 84.39 | 73.79 :
8 cm®)| [A-8 (95.53  |(78.48  |(69.24  [(70.59 88.21
= ~97.21)| ~97.45)| ~96.91)| ~77.28)
[+
[}
= F 94.34 | 89.37 84.81 73.79
s
'a .
5] IA-3 1.16 1.18 1.13 1.16
MA-4 1.20 1.32 1.22 1.25
€o
0,
D | nas 1.16 1.37 1.19 1.26 1.22
¥ B 1.17 1.29 1.18 1.26
5.62 7.10 6.56
I®-1 (4.51 (5.97 (5.80 6.43
E ~6.79)| ~8.41)| ~7.17)
R 7.26 6.65 6.92
(10 kg/g) 1G-2 (6.17 (5.59  |(3.67 6.94

cm ~8.37 | ~7.30)] ~8.04)
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Table 5. (2 -3 %) (Continued)

— 4 BIEE B
Com- | Streng- ’Efﬁ% , , , ' , ' ¥ B
og 14 =1 N = + -~ .
mon| th pro- number Mean
name | perties
6.62 7.15 5.95
E I®-5 (5.89 (4.88 (5.68 6.57
b ~7.35)| ~8.88) ~6.23) :
(10*kg/
cm?)| £ 6.5 6.97 6.48
67.39 71.90 68.24
~ I®-1 (61.43  |(66.59  [(59.78 67.2
S ~75.38)| ~77.20) ~72.55)
kS 81.74 72.83 82.43
2 o | I®-2 (75.50  |(65.12  |(74.73 79.0
5 ~91.92)| ~78.36)] ~95.77)
O |[Cke/ 84.45 | 94.41 | 91.02
N cm®)| 1 @-5 (76.62  |(82.66  |(87.16 89.96
g ~97.03)| ~103.81)| ~93.80)
8 F 77.86 | 77.69 | 80.56
E .
'8
8 I®-1 1.199 0.927 1.040 1.06
I®-2 1.126 1.097 1.191 1.14
&0
(%) . ‘
7| 1®-5 1.276 1.320 1.53 1.38
o 1.200 1.115 1.254
7.33 9.00 8.16 8.23
IVA-1 |(6.99 (8.38 (7.76 (7.72 8.18
~7.90)|  ~9.36)| ~8.76)| ~9.05) ~
6.82 7.37 6.76 6.11
IVA-2 |(6.16 (5.97 (6.00 (5.79 6.77
~7.93) ~8.19)| ~7.23)| ~6.47) .
Ey 7.00 7.80 6.97 6.56
(10°%kg/ | IVA-3 |(5.80 (7.10 (6.70 (6.23 7.08
cm?) ~7.70)| ~8.18)] ~7.43)] ~7.48)
6.29 6.63 6.20 6.18 :
IVA-4 |(6.00 (6.27 (5.81 (5.64 6.29
A ~6.52)| ~6.93)| ~6.59)| ~7.86)
[
g E o#| 6.8 7.67 7.02 6.77
R 84.06 97.54 95.61 95.84
3 IVA-1 |(80.79  |(89.16  [(89.03  |(88.49 93.26
s} ~95.17)| ~103.29)| ~99.73)| ~103.29)
& 78.26 96.56 89.98 86.77
g IVA-2 |(71.56  |(86.76  [(85.06  [(76.96 87.89
g ~85.06)| ~105.95)] ~92.27)| ~93.17)
v % 72.88 | 103.76 93.47 92.06
(kg/ IVA-3 |(58.17  |[(101.27 |(88.71  |(85.23 90.54
cm?) ~82.52)| ~106.86) ~97.98)| ~96.52)
74.20 95.08 88.81 86.62
IVA-4 |(71.70  |(86.94  |(86.94  |(73.14 86.16
~78.50)| ~103.50)| ~94.34)| ~92.46)
¥ | 77.35 98.22 91.96 90.32
) A- . . 17 .16 1.14
(% | VA-1| L5 1.08 1.1 1.1 |
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Table 5. (> 3 %) (Continued)

f] NVA-2| 1.15 1.30 1.33 1.42 1.30
E
g . |was3| 1os 1.33 1.34 1.40 1.28
[+
IS INES)
gﬂ IVA-4 | 1.18 1.43 1.43 1.40 1.37
g
M E o 1.13 1.29 1.32 1.35
7.9 7.3 7.1 6.1
VA-2107 8-28.0)|(7.2~7.0)|(6.8~7.4)|(6.0~6.2) 7.1
7.3 6.9 7.1 6.7
Ey | VA% 017.606.5~7.2)|7.0~7.3)|(6.4~7.1) 7.2
10%kg/
¢ Ciz) VA6 6.6 7.4 7.2 7.0 -
(6.3~6.9)|(6.0~8. D|(7.1~7.5)|(6.8~7.1) .
T o 7.3 7.2 7.1 6.6
105.5 104.7 950 86.9
o~ VA-2 |(104.4  |(99.9 040y |(82:8 97.8
g ~109.7)| ~109.5) . ~88.0)
2 89.7 91.3 9.8 98.6
£ o | VA-4 (8.2 (86.9 (95.7 (90.6 94.1
o ~95.7) ~97.2)] ~97.5) ~100.6)
By (Ckel 85.1 106.7 | 100.6 | 103.5
- am®l vA-6((80.0  [(102.4  [(97.1 (100.2 99.0
g ~90.1)| ~110.3)| ~102.4)| ~107.4)
& ¥ | 93.4 100.9 97.1 96.3
VA2 | 1.33 1.44 1.32 1.43 1.38
|
VA-4| 1.23 1.38 1.37 1.46 1.36
€9
%
%) VA-6| 1.29 1.44 1.40 1.49 1.41
2 | 1.28 1.42 1.36 1.46
Ey
(10°kg/ | ¥ # 6.96 7.5 7.1 6.6 6.7 5.6
~ cm?)
bog o
-E% (kg/ oy | 86.3 98.0 94.8 90.3 89.9 80.3
LS cm?)
g2
€n
(%) S ﬁﬁ 1.2 1.3 1.3 1.4 1.3 1.5

B Ep (3 6~7x10%kg/cm? &\ % %238, VIIA-6 (X 9% 10%kg/cm? & HCHBAEMBEEL LEL bR b,
eo i 1.3~1.4% C, BUEE CRBRLIHEEN O 5 b TRAMPAORE TS 5%, ELEM TEE KK
DA (20% LT e BAUIGIEI L oM S AU AEALEE Bbh 2HETH 5,
BT CTRRE T -7 ¥ VEAMERET 2o, chbofifEi%d Table 5 1R,
KIETIEH BN DA TN —T DY, EpiiFo7—N vafh 7.3~7.6x10%kg/cm? Tftid 7
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Table 6.

HERRB IR E

$;221 8

EHNERFCRT B 704 vHO Y v 7R (B, HTHEZX (o), RRHEAEHE ()

Younc’s modulus (E;), bending strength (sp) and fictitious strain (eo) of Keruing wood

at cooking condition

80°C 90°C
N ¥ 3| &0 F o5
Green 24 48 72 Mean | Green 24 48 72 Mean
z 7.5 | 3.8 | 3.5 | 3.5 | 3.6 | 6.6 | 2.1 | 2.8 | 2.5 | 2.5
(10°k "/sz)(7 2~ |(3.6~ |(8.1~ |(8.1~ |(3.1~ |(5.7~ |(1.7~ |(2.3~ |(2.3~ |(1.7~
g 8.0)| 4.3)] 3.8) 4.0 4.3) 7.4 2.4 3.0 2.38)| 3.0
Sl Flw]| si| | o| 8] w0 2| 2| »| &
; d 94.6 | 75.0| 72.5| 73.3| 73.6| 91.0| 61.8| 66.7 | 62.9| 63.8
~ (k /"cmz) (88.1~(68.0~((63.3~|(68.0~|(63.3~|(80. 1~|(59.3~((57.5~|(59.2~|(57 .5~
2 g 102.0)| 79.1)| 77.7)| 77.8)] 79.1)| 100.8)| 65.0)] 65.8)| 70.9)| 70.9)
§ Ratio 100 79 77 77 78 100 68 73 69 70
M w(% | 1.3 ] 20 21 | 21 21| 1.4 30] 23| 25| 26
Ratio 100 | 154 | 162 | 162 | 159 | 100 | 214 | 164 | 179 | 186
*# : Common name *2: Strength properties, *: Temp., **: Time (hr.).

Table 7.

7Y b VAN Y FRERETESB LI LEO

Young’s modulus (E;), bending strength (¢;) and fictitious strain

—i EEE o B OR OB & S
% St- ‘:@55@@ 6000
Com-| rength Green .
moniproper- I M - Time (hr.) W
mame  ties 24 48 72 96 | 120 | 14a [T 5] 2 48
~ | E 8.0 6.4 5.2 4.6 4.5 5.2 5.2 3.0 4.2
¥ |(10%kg/ (7.1~ |(4.9~ |(3.9~ [(3.8~ [(3.8~ (3.3~ (2.9~ [(3.3~
~5§ cm?)|  10.3) 8.1) 7.6) 6.2) 5.2) 5.7) 3.3) 5.4)
=1
2o HER(%)| 100 79.4 65.3 57.0 | 55.7 65.0 | 64.2| 37.5 52.0
=
3 as 94.4 75.3 73.8 71.3 72.0 69.4 | 72.4| 63.5 71.1
= |(ke/ (84.3~ ((68.8~ |(67.1~ [(65.9~ |(65.9~ (61.9~ (60.2~ |(67.4~
9 cm®)|  97.3)] 78.0)] 78.0)| 75.4) 98.1) 75.1) 61.0)| 75.7)
=]
_§ &%) 100 79.9 78.2 75.6 76.3 73.5 | 76.7 | 67.3 75.4
5 e (%) 1.11 1.18 1.46 1.56 1.61 1.33 [ 1.43| 2.11 1.71
HER(%)| 100 100 120 132 136 113 129 179 145
~ Ey 6.5 4.3 4.8 4.6 4.7 4.2 4.5 4.3 3.7
Q@ 1(10%kg/ |(4.5~ (3.9~ |(4.8~ |(3.9~ (4.1~ (3.6~ (3.4~ |(3.3~
@ cm?) 8.4) 5.0) 5.1) 5.4) 5.2) 5.1) 5.0) 4.4)
§5 ()| 100 65.4 73.2 71.0 77.8 65.0 | 69.4| 66.0 | 56.8
K| o 77.9 | 71.4 | 75.1 | 74.3 | 76.8 70.9 |73.7 | 71.0 | 64.2
5 |(ke/ (61.4~ [(71.3~ [(69.8~ [(61.2~ |[(71.5~ (65.8~ (66.2~ |(55.3~
7 cm?)| 97.0)| 74.5)| 83.3)| 82.7) 83.5) 74.4) 80.8)] 70.1)
(=]
;..5) HER(%)| 100 91.7 96.5 95.4 | 98.6 91.1 |94.7| 91.2 | 82.4
e« (%) 1.20 1.68 1.58 1.61 1.62 1.68 | 1.63 | 1.66 1.74
HE(%)| 100 140 132 134 135 140 136 138 145
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N—=FIDETFINL, FaTF7—N H—n, IA4YV (BIVZVEVE), 7MY (7 4V EVE),
g4V (=FYE) Ik 6.0~7.0xX10°kg/cm? T, KER LS HWEWX Db Lk, LnL, #Y
—=vEvEIALY VA-1 D8.2x10%kg/cm?, ~FYEI A4 v IA-6 D 8.8Xx10°kg/cm? & Atk
T TRWEGRDS B 7,

o T RBETAKBTIEHANF 7= H—n, F.7—1 Avaghpl.l~1.2% Thorr—
FINVLETFIEL, »V~vErvEIALY VA-1 (1.1%) #BRWTHO 3 7/ v — 71k 1.3~1.4% T
BLSHBWEVZ IS,

SEID=FYEI/ LA VYDIDL, FEAES WA-7T #BBAELIcL ZD By, o, eo OFEAL% Table
6127,

BET TRR LIS { OWEMNDEREL D, Eb i 2.0kg/cm? < by, e i 2.5% BlEishiE/ —
RA—Z L BEMEN e S THLEERBRHY (20% UT) wicd o ehbBExbE, SEO~7YES
A Vi 90°C B, HBWE 90°C DL EDEBRLE N BRYIE L2 bixE T h 5,

EHE X 5 By OETIL 80°C TKBE 48 %, 90°C T 37% iZieb, MRS &L LBTHLHE
FETET IR0, BEMHE LTUIETARCRREVE VWL X5, o o OHMERL, BEE Lk

YV /RE (B, WFRE (0, RALHAEHE (<o)

(eo) of several woods of Apitong group at cooking condition.

Cooking temperature and time

80°C 90°C
Time (hr.) 122 i Time (hr.)
B ]
72 96 120 144 Mean 24 48 72 96 120 144 Mean
4.3 3.8 3.3 3.7 2.6 4.3 2.6 3.9 3.3
(3.3~ |@B.1~ (3.0~ (2.4~ |(3.9~ (2.3~ |(2.6~
5.0) 4.5) 4.0) 3.0) 4.8) 3.4) 5.1)
53.7 47.6 41.6 | 46.5 32.7 53.0 32.7 48.3 41.6
62.5 68.3 65.5 | 66.2 67.1 68.0 64.7 66.8 * 66.6
(59.1~ |(61.7~ (57.5~ (61.7~ |(65.5~ 1(60.4~ |(60.4~
76.1) 76.4) 74.9) 70.1) 72.4) 67.3) 73.7)
66.2 72.4 69.4 | 70.1 71.1 72.0 68.5 70.8 70.6
1.45 1.79 1.96 | 1.80 | 2.56 1.60 2.47 1.73 2.09
123 152 166 162 217 136 209 147 188
3.0 3.8 3.5 3.6 3.0 3.2 2.8 3.2 3.6 3.2
(2.6~ ((2.9~ (3.0~ 2.7~ (2.9~ (2.3~ |(2.4~ 2.9~
3.1) 4.9) 4.2) 3.3) 3.6) 3.5 4.1) 4.3)
45.5 58.0 53.5 | 56.0 45.4 49.5 42.3 49.8 55.4 | 48.5
66.2 68.3 71.3 | 68.2 63.1 67.1 63.3 62.0 62.2 | 63.5
(58.8~ |(60.0~ (61.4~ (57.5~ |(62.0~ |(56.1~ |(57.5~ " (56.5~
72.1) 76.1) 80.8) 68.9) 72.6) 67.0) 68.6) 69.1)
85.0 87.9 91.5 | 87.6 81.1 86.5 81.3 79.5 79.4 | 81.6
2.24 1.81 2.85 | 1.90 2.14 2.08 2.30 1.91 1.73 | 2.03
187 151 171 158 178 173 192 159 144 169
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Table 7. (-2 3 &) (Continued)
. W om | OE e B M
Palllet E
& 60°C
c Strength nz
1?1?1; proper- | Green i3 ] Time (hr.) |
o
name 1es 24 48 82 96 120 144 ﬁeajf 24 48
~ Ey 7.4 4.0 4.2 3.9 4.1 4.2 4.1 2.9 2.8
~0 | (10%kg/ ((6.0~ |(3.5~ (3.8~ [(3.4~ |(3.6~ |(3.6~ 2.6~ (2.6~
gé cm?) 8.1) 4.6) 4.7) 4.2) 4.7) 4.6) 3.1) 3.1)
EI;\./ HE(%) 100 54 57 52 55 57 55 39 38 |
g
3 as 96.6 | 69.9 | €8.1 66.5 | 67.7 74.3 69.3 | 61.5 | 63.3
2| (kg/ (86.8~ [(66.2~ |(64.8~ |(64.7~ |(61.6~ [(65.0~ (57.6~ [(60.6~
< cm?)| 106.0)| 75.9)| 76.1)| 70.2)| 74.8)| 81.3) 66.3)|  67.3)
g’ HE(%)| 100 72 71 69 70 77 72 64 66
-
g e (%) 1.3 1.7 1.6 1.7 1.7 1.8 1.7 2.2 2.3
(Y| 100 133 124 132 127 135 130 165 173
~ Ey 7.3 4.5 4.6 4.5 4.6 4.4 4.5 2.7 2.5
Y 1 (10°kg/ (7.2~ (4.4~ |(4.5~ [(4.4~ |[(4.0~ |[(3.8~ (2.5~ (2.2~
;: cm?) 7.4) 4.6) 4.8) 4.6) 5.0) 5.0) 2.9) 2.8)
T\ WE(%)| 100 | 62.2 | 63.4 | 62.2 | 62.6 | 59.4 61.9 | 36.9 | 34.7
2 ay 104.7 | 74.4 | 78.0 | 77.1 75.4 | 75.0 76.0 | 63.8 | 71.2
£ | (kg/ (99.9~ |(74.3~ [(74.5~ [(73.2~ |(72.9~ |(69.3~ (61.4~ |(68.7~
a cm?) | 109.5)|  74.5)| 81.3)] 79.5)| 79.5)| 79.9) 66.7)  74.3)
BR(%)| 100 | 71.0 | 745 | 73.7 | 72.0 | 71.6 72.6 | 60.9 | 68.0
e (%) 1.44 1.64 1.69 1.70 1.65 1.71 1.68 | 2.37 2.81
KRB | 100 113.9 | 117.4| 118.1| 114.6| 118.8 116.7| 164.6 | 195.1
~ Es 6.9 3.9 4.1 3.9 4.1 3.8 4.0| 2.6 2.7
¥ | (10%kg/ (6.5~ |(8.8~ |(3.6~ |[(B.6~ [(4.1~ |(B.6~ (2.4~ (2.5~ |
: cm?) 7.2)| 4.1 4.3) 4.1 4.2 3.9) 2.0 2.8)
O H*E %) 100 | 56.3 | 58.8 | 55.7 | 59.5 | 55.1 57.4| 37.1 | 38.5
%” o 91.3 | 76.1 | 74.5 | 74.2 | 76.0 | 73.4 74.8 | 67.1 | 61.7
2 |(kg/ (86.1~ |(74.7~ |(73.5~ |(70.7~ |(70.7~ |(69.3~ (62.7~ |(57.4~
& cm®) | 97.2)| 79.9)| 74.5)| 9.0 79.9)| 74.7) 72.2)|  63.0)
HR(K| 100 | 83.3 | 81.5 | 81.3 | 83.2 | 80.4 82.0| 73.5 | 67.6
0 (%) | 1.32 19.5 1.83 1.92 1.84 1.93 1.88 | 2.61 | 2.31
BHR(%)| 100 147.7 | 138.6 | 149.2 | 139.4| 146.2 | 142.4 197.7 | 175.0
~ Ey 7.4 | 4.3 4.1 4.2 4.1 3.9 4.1 2.8 3.1
0 1(10%kg/. |(6.0~ |(3.8~ |(4.0~ |(3.9~ |(B.8~ |(B.7~ 2.8~ |(2.9~
;‘ cm?) 8.1) 4.5) 4.3) 4.4) 4.4) 4.4) 2.9) 3.3)|
< |BRG)| 100 | 57.97| 55.0 | 55.9 | 55.6 | 52.2 55.7 | 38.1 41.8
%" o | 106.7| 76.9 | 74.2 | 76.4 | 77.3 | 78.5 76.7 | 64.4 | 72.8
2 [(kg/  {(102.4+~|(69.3~ |(69.9~ [(74.5~ |(73.5~ |(74.5~ (60.2~ [(67.2~
& S em®)| 110.3)| 80.9) 79.7)1 79.9)| 80.1)[ 88.6) 65.5)| 84.4)
HR(S) 100! 721 69.6 | 71.6 | 72.5 | 73.6 71.9 | 60.4 | 68.2
e (%) | 1.aa | 1790 181 | 1.8, | 1.86 | 2.02. 1.86 | 2.27 | 2.33
fl:t%(%é 100 | ;24.:}' 125.7 | 127.1| 129.2| 140.3 | 129.3] 157.6 | 161.8
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Cooking temperature and time
80°C 90°C
Time (hr.) i3 il Time (hr.)
¥ B N
72 96 120 144 Mean 24 48 72 96 120 144 |Mean
2.8 2.% 2.7 2.8 2.7 2.6 2.5 2.7 2.4 2.6
(2.4~ 2.2~ (2.3~ 2.1~ (2.1~ (2.3~ (2.2~ [(2.0~
3.2) 3.4) 3.0) 3.2) 2.8) 2.7) 3.1) 2.8)
37 39 36 38 36 35 34 37 33 35
58.4 66.6 62.9 62.5 61.9 64.3 57.5 éZ.O 59.8 61.1
«(52.0~ [(57.7~ |(58.9~ (57.6~ |(57.6~ |(51.8~ |(58.8~ |(55.4~
63.4 71.7) 70.4) 62.0) 68.8) 67.2) 67.5) 65.8)
61 69 65 65 64 67 60 64 62 63
2.1 2.3 2.3 2.2 2.3 2.5 2.3 2.3 2.5 2.4
162 176 179 171 177 189 176 175 189 181
2.8 2.5 2.7 2.6 2.4 2.4 2.3 2.3 2.3 2.3
(2.6~ (2.1~ (2.5~ 2.2~ (2.3~ 2.1~ 2.1~ |Q2.1~
3.3) 2.8) 3.3) 2.5) 2.6) 2.5) 255) 2.5)
38.4 34.9 37.3 36.2 32.6 33.5 31.5 31.1 31.8 32.1
66.2 62.2 66.1 65.9 62.8 66.1 62.9 60.5 64.4 63.3
«(65.2~ [(61.3~ [(65.7~ (61.4~ |(56.2~ (61.6~ [(56.2~ |(61.9~
66.7) 65.2) 67.0) 66.7) 73.7) 65.4) 61.7) 65.7)
63.2 59.4 63.1 62.9 59.9 63.1 60.0 57.8 61.5 60.5
2.37 2.45 2.43 2.50 | 2.64 2.70 2.74 2.67 2.77 2.71
164.6 170.1 168.8 173.6/ 183.3 187.5 190.3 185.4 192.4 188.2°
25 | 23| 22 25| 2.1 } 23 1 21| 26| 2.1 2.2
(2.2~ 2.1~ |@2.1~ .0~ (2.2~ (1.9~ |(2.1~ (1.9~
3.5) 2.5) 2.3) 2.1) 2.4) 2.3) 3.3) 2.1)
36.5 32.8 31.9 35.5 29.6 33.0 29.9 36.9 "30.0 32.3
65.7 62.1 63.0 63.9 60.6 61.9 59.6 63.9 58.7 60.9
(61.4~ |(60.4~ 1(60.2~ (56.4~ |(61.6~ |(56.5~ {(61.9~ |(56.6~
67.0) 65.5) 66.7) 61.7) 62.8) 61.7) 68.1) 61.7)
72.0 68.0 69.0 70.0 66.3 67.8 65.2 70.0 64.2 66.7
2.60 2.73 2.88 2.60 | 2.95 27.1 2.88 2.47 2.82 2.72
197.0 206.8 200.0 197.0, 223.5 205.3 218.2 177.8 213.6 206.1
2.6 2.4 2.8 2.7 2.5 2.3 2.5 2.2 2.7 2.4
(2.3~ 2.1~ (2.7~ (2.3~ (2.2~ 2.2~ |(2.1~ (2.2~
2.7) 2.7) 3.0) 2.6) 2.4) 3.0) 2.4) 3.0)
34.8 32.6 40.6 36.8 33.3 30.5 34.0 30.1 35.9 32.7
64.2 72.2 65.9 67.9 67.7 61.6 67.4 | €0.8 63.6 64.2
~(60.2~ {(59.9~ |(56.4~ (60.5~ |(61.6~ {(66.8~ |(56.5~ |(61.3~
65.4) 77.3) 72.4) 72.2) 61.7) 68.1) 63.0) 67.0)
€0.2 6.77 72.2 63.6 63.5 57.8 63.2 57.0 59.6 60.2
2.68 2.97 2.34 2.49 2.73 2.71 2.66 2.71 2.38 2.63
186.1 206.3 177.3 172.9| 189.5 188.2 184.7 188.2 165.3 182.6
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Relation of Younc’s modulus of Apitong oo
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Fig. 4 7€ vEAMORKLFIEHE & EH
B, EMoBER

Relation of fictitious strain of Apitong group
FTTCCRBRLI7TE N VEARM EDO KT  woods to cooking temperature and time.

X, HWMROKIMLS ARATER,
BAEFCRRLA7 € vEOMEERNUE L2 XD B, 05, o DEAL% Table7, Fig. 3~4 123
vV 7 RBOBL Y KIFHNC SPISE TR T, MAEM % 1005 &T5&, 90°C Tik 30~40%, 80°C:

ELWOT, B0 <FYEZ LA VIZDOWT

Table 8, =FYEINLA VHOEE LK
Rate of lathe check of Keruing wood grown in Malaya

N - RET ke A R 80°C—24hr. 90°C—48hr.
*z(mm) reen
AR 0.99 | 1.04 | 1.09 | 0.9 | 1.04 | 1.09 | 0.99 | 1.04 | 1.09

E # n % | 306 | 00 | 518 | 208 | 267 | 3.6 ||| 20
Rate of lathe check |55 _403/(30~50)|(30~70)|(10~30)|(20~40)|(20~50) (20)

&) *': Cooking temp. and time, *2: Incline opening
BiRoE ) EX : 1.02mm, A¥YH: 21°, KiFA : 40~50

Nominal veneer thickness: 1.02mm, Knife angle: 21°, Clearance angle : 40~50’

Table 9. Table 8 KR L A-EENEDHEE
Frequency of lathe check on table 8.

RBRE, E™ | & A B 80°C—24hr. 90°C—48hr.
%099 1.04 | 1.09 | 0.99 | 1.04 | 1.09 | 0.99 | 1.04| 1.09
B R . . . . . . . . .

Under 20% 22 () 0 0 83(10) | 47 (7) | 29 (5) 100(7)

20 ~ 40% 78(14) | 72(13) | 32 () | 17 (2) | 53 (8) | 59(10) 0

20 ~ 6% o |28 (5) |50(11) 0 0o |12 0

60 ~ 80% 0 18 (4) 0 0 0 0

Over 80% 0 0 0 0 0 0

lem Bl h AR 6.0 6.0 7.3 4.0 5.0 5.7 2.3

*1 : Cooking temp. and time, *?: Incline opening, *3: Rate of lathe check.
() AEE%E  Number of lathe check.
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Fig. 5 XNOPEHEE PERE X OBk
Relation between variation of initial ve-
neer thickness and incline opening.
Nominal veneer thickness : 1.02 mm,
Knife angle : 21°,
40~50’.

Clearance angle :

Table 11.
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Table 10. ﬂ&m]ﬂﬁblgﬁb 7€+ VEAMD
HEh®

Rate of lathe check of several woods of
Apitong group at green condition

B E X*(mm)
1.02
%
[m]
EE *2
A BEE(mm) ) 09 | 104 | 0.99
Chhoeuteal
bangkuoi 59.3 48.8 36.5
(IA-3)
Chh°(e‘ﬁt<§)‘°‘_15§ar 55.8 | 48.9 | 36.8
Keruing 58.2 | 44.0 | 32.2
(K?Igrﬁgt)an) (40~70)|(30~60)|(20~70)
Apitong 55.0 | 52.2 | 38.8
(VA-6) (40~70)|(30~70)|(30~70)
Keruing (Malaya) 51.8 40.0 30.6
(VIA-7) (30~70)|(30~50)|(20~40)

*1 : Veneer thickness, *2: Incline opening,
*3 : Species. ’
Tt : 21°, HIFA 1 40~50

Knife angle : 21°, Clearance angle : 40~50’.

BWHUEY LIctE07 ¢ vEAHOEERE

Rate of lathe chech of several woods of Apitong group at cooking condition

Cooki %(éfiﬂ]ﬁ °C)
ooking temp.
s 60 80 9
Common name
Chhoeuteal bangkuoi
(TAS) 54.3 35.9 26.5
Chhoeuteal sar
®-5) 46.4 34.1 26.7
Keruing (Kalimantan) 42.7 23.3 16.8
IVA-2) (30~70) (10~40) (10~30)
Apitong 34.3 30.6 15.2
(VA-6) (20~50) (20~50) (10~20)
Keruing (Malaya) 30.6 20.0
(VIA-7) (20~50) (20)

BIROXDEX :1.02mm, FH : 21°, FKiFMH : 40~50'

Nominal veneer thickness : 1.02mm, Knife angle : 21°, Clearance angle :40~50".

Ti% 40~50%, 60°C Ti% 55~65% i/ h e\ 2 X5, 4 70— FHRIOETITEA ERDAIVA, L

WTWHEBIERIREL L, Fo7—1
Bbhs,

Avag (=) BTN LETESN T WL
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R R ALAIERE OE{LR A2 5 &, 90°C Tit 180~190%, 80°C Tik 170% < B\, 60°C T
120~130% &\ 2 %, co DBALRL Ey bEAEF 27— AV aApiMio3 s/ r—F L EFTIEH D
2, BRETHMEIMENE D2 B,

3) YHIEH (EEAFR)

SEAEN B LOEBAEM ZYIHI L ek E ORENEK R L0 X OHE% Table 8, 9I1TRT, HAEH
H - A= OER L (DR 1.09 mm) THIEILA & X ORENKE, KM 50%, HOEgy
0.99mm TRD B & 30% SHOVKELTHENL I, Lal, AOEHP RO TELHNWREFHI 22
L5&ThE, Fig. 5 ©RTXo5K, @GRS K& 50T, FHoEHL 0.99mm TFILT
EIRIES D, LIt o TEEM TREENROHD(20% UT) fBRYENIATEEEL bR b,
HENRD 20% UTOBEREGIEIL X 5 &3huE, 90°C TEBLET S L, / — X - DEMIITE,
80°C 7 X H O EEEER 0.99mm < BHWIRDBLENDH D L2 5, BHRAERENE & ZRE
DOEFINGHERSARE e BEANDH 5D T, YHIFHEXRET DCIE—EXETH L5 TH S, RE
NBOWD T BEER L YIET 5 ERAEC X 5 EOBLEEE L T, ABLEERE 80°C, N
£ 20°, ¥A 40~50', HOFEHE lmm <HLWOYEIGEREXL LR S,

BFEFTRRLCT € b vEARHN 2 E0E s JOEBLE L TYEILic L & 0RERZESL Table 10,
11 wR,

KB AT 4 7 v — FTEITIERAZX L, RIS AR S DLV L5, BT U2 k5
Hdb LA, EUEHN TR v (DY =vay, =7YE) MiobD LY, KL, B
B TREF 2 T —ARRPREVEL X XD,

3 #

= FYEINA VDR — 2 ) —BETEIRBRY /e, SECCHR LI AVEASTEF. 77—
W, HVRVEVEINAVH, T4V EVETE VM EERIEL, 7Y VEAMERIEL TR
FEiRx B,

1) BEMH TOA ik 1.2~1.8kg/mm® TEFEH TR0 WETH A 5,

2) ¥ v 7RBUL 6.0~T7.0 X10°kg/cm? (IVA-1, VIA-6 (% 8.0~9.0 x 10%kg/cm?) -TRIEEH it
L HWTHH D,

3) BREABHVERS 2 7 — A2XRLRE MU0 3EELF L budy, RRIWEETHS S,

4) BHLEC X BRI EEN & LTHRE, ST RENRVD, ¥V IR EoBERILee
REVEELEZ Db,

5) MMEH OYIEITIRENE 30% UTOREERITHEHTH %, 80°C Y LoBETEMS
MEHE, BERE 20% DTORBEERIYIBILY 52 THAH5, Lrl, BFdsw» s .7 —
A, 7MY VA-1 B OTERAME LT, RERELTHVZIE, B ORAKEECIEED
BEFROTH IRV THA I,



B OEH oK E I3 ORME - RELEED — 151 —

e

V. Rotary Veneer Cutting of Keruing Woods grown in Malaya

Yoshimasa Ecusa‘®

(Résumé)

Seven logs of Keruing woods grown in Malaya were cut on the rotary lathe at green
and cooking conditions. In addition to the cutting test, some mechanical properties which
were considered to have an affect on the cutting properties of wood were investigated.

The results of cutting properties of Keruing woods were compared to Apitong
{(Philippines), Chhoeuteal (Cambodia), Keruing (Kalimantan).

The results were summarized as follows :

1) Hardness of Keruing wood grown in Malaya in tangential face showed high values
which were similar to the values of Keruing woods grown in Kalimantan.

2) The hardness of Keruing wood tested in this experiment decreased remarkably with
the increase of cooking temperature.

3) It was difficult to cut the good quality veneer of green condition. It was necessary
to cook the log at a temperature above 80°C to obtain good quality veneer.
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K. ~7¥EsMA YHOBRORIRN

wm X HE &?®

COREIEEHOHECHETIRBRO—BLLT, < FYEI AL YHOBEROERECSVTLD
DPFtbDoTH %,

TEMNY, ML VECOWTULT TR A VEDST, AY=VEY, 74 ) EVEHREOHITOWLT
BRI - TEeh, BROERIETIRREROE TR L (CMBETEs X 5 Bbhi,

LizdisT, ZZTIRERERYY OFRL LD TERBMOEBCESYKE, bbbt TINEE,
BELEOERRF LI

1. R B &% &%

HRKRKEIAFE L1227 A A v (Dipterocarpus spp.) D5 WA-5 7 D2KTH5, hbOHK%
FBROFRCTRLICARD BRI LTchl» TEIH Bem KEYIH Licod, EXH Imm GEHEX 1.02

mm) IKr—% ) —FEI LI, ZDE IA-T ZoWTik, {BE 90°C T 48 BB HME LIz 0%
Mz e, SERBIROL D, BERFAELEITTHR RERF#H No. 190)V L A% TH 5,

(1) Formerly: Wood Working Unit, Wood Processing Section, Wood Technology Division.
Presently : Nagahama Plywood Co.

(D) AMBNIHERFRER - BF¥EL
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Table 1. 'BiFo
Drying time and
FREGR) o
— 8 % = H# EARZE E X (B Apparent A KE
A Thickness specific Initial M. C. .
Common : Localit Condition (green) gravity Drying
name 1Y | of log oven-dried % -
(mm) (g/cm?®) ° (%/min)
Keruing 1.01 0.75 58.4 12.3 I
(WA-s)| Malaya | Green | (| 00701 02) | (0.71~0.81) | (55.2~61.6) | (11.9~12.7)
Green 1.03 0.79 72.4 12.4
Keruing Malava (1.02~1.03) | (0.79~0.83) | (71.1~74.7) | (11.8~13.9)
(VIA-7) ¥y Cooled 1.02 0.82 76.8 11.9
00%ed | (1.01~1.02) | (0.80~0.87) | (73.6~80.6) | (11.6~12.5)
Chhoeuteal
; . 1.02 0.69 59.1 10.9
ban%knuxl_a) Cambodia | Green | (| 0501 04) | (0.68~0.71) | (58.1~59.3) | (10.6~11.2)
Chhoeuteal | ‘
. . 1.02 0.69 73.9 11.5
sar Cambodia | Green | (1 017,03) | (0.68~0.70) | (73.1~75.2) | (11.4~11.5)
(I®-2) :
Keruing . 1.05 0.77 59.7 10.3
(IVA-1) | Kalimantan| Green | (| 0,01 05) | (0.76~0.78) | (58.0~62.2) | (10.2~10.5) |
Green 1.04 0.71 57.4 11.3
Keruing . (1.03~1.06) | (0.69~0.71) | (56.5~58.3) | (11.0~11.5)
(IVA-p) |Kalimantan| = 1.01 0.73 54.3 .3 |
(1.00~1.03) | (0.70~0.74) | (53.6~55.1) | (11.1~11.5)-
Keruing . 1.03 0.69 71.3 R
(IVA-3) | Kalimantan| Green | | 43707 04y | (0.68~0.70) | (68.4~73.6) | (11.5~11.8) |
Keruing . 1.03 0.65 66.8 12.3
(IVA-4) | Kalimantan| Green | (| 0307 04) | (0.64~0.66) | (65.7~68.6) | (12.3~12.4)
Apitong g s 1.03 0.63 83.2 12.3
(VA-2) | Philippines | Green | (| 55 01 04) | (0.63~0.64) | (81.1~85.0) | (11.5~13.2)
Apitong e 1.03 0.64 67.0 12.0
(VA-4) | Philippines | Green | ;70 04) | (0.63~0.65) | (63.0~68.7) | (11.2~12.5)
Green 1.04 0.68 70.2 11.5
Apitong e (1.02~1.05) | (0.67~0.69) | (68.6~71.0) | (11.4~11.6)
(VA-e) |Fhilippines |~ 1.05 0.67 68.0 11.8
ooke (1.04~1.06) | (0.66~0.67) | (67.7~68.2) | (11.2~12.0)

* (A) E& 1.0mm BEROFEERRH
** (B) EX 1.0mm BEFOELEFRK
Size of sample :
Drying condition :

1. BRRRR
BAAH D OBIRY —FE St (D.B.T. 140°C, W.B.T. 55~58°C, A.V. l.lm/sec) TELI=L

X OEIRERE, %Y Table 1 1IZRT,

30x30cm,
D.B.T.

RERRLEER

(FIHEKEN D 10% ¥T) Drying time of 1.0 mm
(60% H % 10% %) Drying time of 1.0 mm thick
Number of sample : 4. )
140°C, W.B.T. 55~58°C, Air velocity 1.1m/sec.

Z Dl CEBEEIERINOBRN M OEO Sy

BF, EgEEcoWTREED SKE 10% ¥ CORMERMERNEMEEL L TURL, LaL, SEER
PEXCHIBEENSHDOT, 2LbhEREMYES 1.0mm OBSCHREL, XoEHHeKRC
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HIRRER], IAEE

shrinkage of veneer

Moo w B R E % % B [{ Drying time IR (Eﬁg)
rate in first stage W oE B | BHHEMET | B *ox Shrinkage
- (10 Meas.ured Conver.ted A) Conver‘ted ®) (Tangent.ial)
(g/min) cm?hr°C) (min) (min) (min) oven-dried
7.08 2.89 6.68 6.42 5.50 11.0
(6.81~7.34) (2.77~2.99) (6.39~6.93) (6.22~6.75) (5.38~5.63) (10.6~11.7)
7.21 . 2.97 6.94 6.73 5.62 13.1
(6.86~7.93) (2.83~3.27) (6.55~7.37) (6.32~7.11) (5.32~5.82) (12.7~13.4)
6.88 2.87 7.14 €.96 5.79 15.2
(6.62~7.00) (2.79~2.95) (7.05~7.23) (6.86~7.05) (5.53~5.95) (15.1~15.5)
6.10 2.45 5.21 5.07 5.14 9.5
(5.98~6.32) (2.40~2.54) (5.00~5.33) (4.87~5.19) (4.91~5.28) (9.2~9.8)
6.34 2.55 6.55 6.47 5.28 10.9
(6.28~6.36) | (2.52~2.56) | (6.51~6.75) | (6.33~6.67) | (5.20~5.37) | (10.3~11.9)
6.42 2.58 5.83 5.44 5.54 11.0
(6.36~6.51) (2.55~2.62) (5.80~5.85) (5.42~5.48) (5.52~5.62) (10.8~11.2)
6.31 2.56 5.01 4.75 5.00 11.7
(6.02~6.47) (2.44~2.60) (4.73~5.15) (4.49~4.89) (4.91~5.05) (11.1~12.3)
6.03 2.42 4.57 4.52 5.18 14.2
(5.96~6.13) (2.40~2.46) (4.40~4.65) (4.35~4.59) | (5.14~5.24) (13.6~14.8)
6.29 2.53 6.31 6.06 5.07 11.5
(6.21~6.38) (2.50~2.58) (6.03~6.60) (5.80~6.34) (4.81~5.29) (10.9~12.1)
6.28 2.52 5.46 5.26 4.75 11.2
(6.19~6.35) (2.48~2.60) (5.28~5.61) (5.08~5.40) (4.69~4.81) (10.9~11.4)
6.33 2.54 6.91 6.64 4.87 9.5
(5.93~6.81) (2.38~2.73) (6.67~7.28) (6.42~7.03) (4.78~4.98) |. (9.3~9.8)
1 6.09 2.45 5.59 5.37 4.71 9.7
(5.19~6.35) (2.08~2.55) (5.17~6.25) (4.97~6.02) (4.55~5.05) (9.5~9.8)
6.24 2.51 6.18 5.88 5.07 10.7
(6.19~6.30) (2.49~2.53) (6.00~6.27) (5.70~5.96) (4.98~5.20) (10.2~11.2)
6.21 2.49 5.84 5.55 4.91 12.8

(5.90~6.32) | (2.37~2.54) | (5.60~5.97) | (5.31~5.68) | (4.80~4.98) | (12.6~12.9)

thick veneer (M.C. reduction : Imitial M.C. to 10 %).
veneer (M.C. reduction : 60% to 10 %).

Cooking condition : 90°C, 48hr.

DLTHTRT 60% DHAXHEEL TEREHRTE (A), (B) kL7, Table 1ici, V¥ TR
BREAIR - ICRBOF 27— (AVRSTE), A4V (DY =V EVE)P, TEIY (740F
VE)YDERERHME LT, Fig. 1 (3 Table | 0&HREFROEEBRLYLEARECK LTS »
s FLES DT, BEIEROWERE bR OB MR TS5,

UEoiehT, 4EO7 14y (WMA-5, 7) SUBEROEEMHEL, MORBOTH LI PREL
5.5~5.6min TH 57}, ZHIIARENFHT, BENREREIALDLRERG, LROEERE
Bl oW T7 4 VEVEVy ¥ 77 v (BHE 0.58/cm®) T3 2H%ERDTHD E WMA-5, 7 O
MBEFRIERER 1.38, 1.40 T, $F TR LT L v, 744 vESETIE 1.20~1.45 DL
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gravity and shrinkage.

Table 2. EFHMEIZ X BINFER ORI

Increase of shrinkage in tangential direction by cooking

i M E #  Green AL H W Cooked
SHARE | BRI Ex At ..
—#% | B |Apparent (& AkeR(SIEIIER 0, EY (o] [EBCXD
specific Initial |(green 8€/Shrinkageé |44 Ht/Shrinkage [0 1 Flonga-
«Common | Locality | gravity M.C %0 oven (green green tion%
name (oven * dried) to oven |Ratio| to oven |Ratio cooki y
dried) dried) dried) ng
(g/cm?®) (%) %) (%) (%) %)
Kerui 0.79 46.8 11.4 13.0 13.5 0.51
e{n‘fX‘_gs) Malaya | (0.78~ | (46.7~ | (11.3~ | (12.9~ | 1.14 | (13.4~ | 1.18 | (0.49~
( 0.79) 47.8) 11.5) 13.2) 13.6) 0.59)
, 0.83 54.0 14.1 15.5 16.1 0.75
vqu—7) 7 0.82~ | (52.7~ | (13.8~ | (15.4~ | 1.10 | (16.0~ | 1.14 | (0.72~
( 0.83) | 54.8) 14.2) 15.6) 16.1) 0.77)
Keruing [Kali (0.74 X 59.5 X 12.0 X 14.3
- 0.72~ | (58.6~ 10.9~ 13.9~ | 1.19| — | —| —
(IVA-2)| mantan| *" 57, 60.0) 13.2) 14.6)
. . 0.64 65.1 10.5 12.4 12.9 0.61
AP{}‘X{%)PM‘R‘ oo (064~ | (64.5~ | (10.4~ | (12.3~ | 1.18 | (12.8~ | 1.23 | (0.57~
( pin 0.65) 66.2) 10.6) 12.5) 13.1) 0.64)

* (o), (aoz) : Shrinkage based on length of specimens before and after cooking,

respectively. Size of sample : 20 (long.) X5 (rad. ) x 110 (tang) mm.
Cooking condition : 90°C, 48hr., Drying condition : D.B.T. 20°C, W.B.T. 14~16°C.
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HETh5,

¥, BEARBEHAEL IVCEREMEMRODRIR, WIA-7 KITWEETOERNDIEEA LT
WwhosBbhd,

(2) BRRIC & 3 10m - 1815

Rt Table 1 iCHRRBK DR A (BEMITHD) OLBIMEREL R LI, Fig 2 LA bLIOWTE
BEL OBRERDILDTH S,

BRI BERE, ERSEERAIATVS 57 vEL ) &EMNCIUERNKREL, FREXYEELLS
&L HBEPNHERORE VIV F 5 kBbh b, Ticbhb, SRR (en) &L EHERE (ro)
LD (anlre) BB E, WEFECHERUIEIED 5 Dipterocarpus LS DORBIERAAFHEOS O 11
~16 DEETH - 1228, VI-5, 7 1xFhFh 14.7~16.6 THH, FABOHRERLEE LT 14~17
DEELEL bhic,

R B OIFERITFEAROEBMIEC X - THIMTAEMICH D, IA-T DFE, MUHEEHROILHERIC
A HEHBLBEROThOHIT 1.16 Zic > T B, LaL, I OEER—FEARYLOERAIC L %
LDOTRVOT, Flk O & # K HRBRH O THNEYRE Lz, £O#RS Table2 ¢, SED
VIA-5, 7%, #V~vavEsaqy (IVA-2), 74V EVvETE LY (VA-6) X 0IiXIUFEREMIT
BT LR, ,

ek, REIOA Y < v 2 vE 13 BEOWEER THA bR X 51T, RKENFEAMSERCE CEH
b iR BRBOBE, ERLEC L ThrBEREL, BAWiIORI ¥R LIUHER (eo) 1T,
EREOR I LEIEC LR (an) X D/PIWECSY, i

BT X B OREIC oW T, BRERS N e TS BRE TE e o 1o’ SR D T
BLIcBE, IA-S & 7 TREELERZDNAT, Vo F F7 VRERPRPRE VS, ERIXAEEL
Ezbhi, Zoz X, £ THALLABDOERIZOWTHLIERAETH D, L, vy F FV
YO XS RERe O HEN, BELCECE FHICKLOETHITE, I KRELHEN LETH
o Fio, WHEEIHILIE ZOHBIZOWTIEL, 74 VEVETE F VHOBE LBEUDOKETHD,
HEF T4 Y- %A EE, BRFOMEMNE I DRT VLD LEEIRLY, ChikfioREOH
ZOWThWW552LTHA D,

t ¥ v

< TXEI N VHZOWTERRBR TN, WEE TORBREL OREIC ST ERHEEY BF L
7o BER LI 4 YHE, B8R, SLARCERINTE LT v VELENTAREFAYE, FIR
ERO X5 I BT B LY Ebh B,

1) BRI OWTIARE 0.5g/cm® BEO LV » ' 57 VICHATH 407 &L, HYOERE
DY LT85,

2) MRAFERC L » T/ h #ED BB, BAAOLTINMERIL 10~13% BEThrih KEL,
BE/RTH LT L - TEBITHATAEAICH B,

3) BT IZFVRERI VY F Sy VIDRRKREVD, ABRELELLID, EREFFA ¥
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—%FIRTHEE, BREFOBMINEIIRTL, EV055HRXFIAT2HA, BEETE TOERE
NEHH2BERDDLENRDH D,

X 3

D EmREE: » VAL 7EM SEEOBKOEGSEN:, WRPR, 19, pp. 100~105, (1966)

2) ——— AR FFES T AMBLIO N ) = VR VEI AL Y OBIROEEME, HRTHER,
206, pp. 87~92, (1967)

3) — T4 VEVETE L VHOBKROERME, KRR, 208, pp. 184~187, (1968)

4) ———: H V) =V VE 13 BEOBIROERME, HKRPIR, 218, pp. 265~273, (1968)

IX. Veneer Drying of Keruing Woods grown in Malaya

Takuz6 TsursumoTo

(Résumé)

This experiment was conducted to determine the suitability for drying of veneer peeled

from Keruing bolts grown in Malaya.

The 1.0 mm thick veneers from these bolts were dried at 140°C D.B.T. and 1.1 m/sec
air velocity in the experimental veneer dryer.

The results obtained from this drying test were summarized as follows :

1. The Keruing veneer required longer drying time to be dried for constant moisture
content reduction from 60 2% to 10% as compared with Red lauan. There existed an
almost linear relationship between drying time and apparent specific gravity for each tested
veneer (Table 1, Fig. 1).

2. By cooking treatment at 90°C for 48 hours, the degrees of shrinkage in tangential
direction were increased above 10 % for treated Keruing specimens compared with the non-
treated green ones (Table 2).

3. There was no significant difference in the warp and split of dried veneer among
the tested Keruing bolts, but these defects in Keruing veneer were slightly greater as

compared with Red lauan.

(1) Chief, Drying Unit, Wood Processing Section, Wood Technology Division. Dr.
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X. =X~ HMBROBESENE

mF E®
BEOR £ &

1. L & [

4% T Diptevocarpus BOBEZ DT, BEEMOME > ) — XDV HENER ) FFbh,
BENLINTNED, SEILE LR - HHIRIC T 5RBOMN, <7 YEZ L4 VHIZOWTHEIR
DEFEBEEYBRFTI L L L, UTCXoBRYBET 5,

FRRICEALIEILA CEX

AR R T, BREENRRCER Lic~ 7 YEM 7 L4 VEAR, IA-5 &L TA-7 ORE
D2HRTH %,

2. EREBNDAR

D B &

BEENRBRCHE L7 v vERZ, AHSINIHEE S LOZRRETC SV THEIR JURRL
B TH 5,

VIA-5 D 7 VA VER» HITEAED F EYIHI L3R (BT, £BREV3) O TH DA, WMA-7
DFEARY DIZAEBROIEAC 90°C OIRE T 48 FERIABHLE L T LRI LB (LT, BHEKRE
Wh) AL,

b OB, EAEML & UTOHBSHBREL Db, AL BAROIZAED » TH 8~9cm OFIF
DFFH BB r— %) — V- XA THEFELTYEILALLDTH B, ZO—HOBRE 7 ) » 2= THE
OFECHWIL, =¥ FIA1 ¥ —THEKENT~05705 X 50 Lic, ZREOBEL, RE
20°C, BIRIBE 45 Z DERERE T, FERMENESCMNS X 5EB L TH20BMBEE L, RiE
BOBRDEKR (LHECTRE) i1 8.2~9. 1% DFEH TH » 7o, BROFHIL3lcmX3lemTH 5,

(2) REBREW

BRER» GYIHI LI B DH 5 BB Y, 1 EAEER OB = 7 — A BIREESEHI: J0tx
53V -2 ) 7IHBABIEEERD X0 2 HAESH R =Y 7HIEEEF) B3 EmEOR
BaREER LI,

ER LB R & Lol Ad LOER&MHL Table 1 X U° Table 2 KR,

RBAROEFEAEC OV TUL, FEARSC X HEREDL T2 X5 REEETR - TRAAHE
tro MECHEOHMOWTE, Hfr ) = v ZVEI AL YHOBREERD CRBIhTW2,

BRARIBEERH L 3ME LT,

(3) HEEHREB

AR CEANS BN EE NRBR LA L

(D) AHBHEARBRHEENEZER (2) AHTBHEASRBHEEHRE
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Table 1. FFPIEEFIRLGEI SR LOBEEHROEE

The mixing ratio and the quality of glues

i & & &5 G
) The mixing ratio (part)
Bt IUEERROKEE
. 1 ¥ Type I
Formuration and performance of mixed glues 2 2}
®| Type I
P M
7 = / — LEHEEEZE | Phenol resin o 100
1t fig A7 3y -2 7HEEEIEEER ® 100
Resin Melamin-urea co-condensation resin
=) 7HlEEEH] Urea resin ® 100

BB - A ¥ v #® ¥ Coconut shell flour @ 10

Extender 7N * ¥+ Wheat flour ® 13 15

and filler Vi Water 10 3 10

Eﬁaﬁgmfu b7 ve=v s NHClL ® 1 1

BEF®D pH

pH of mixed glues at 20°C @ 10.9 6.2 4.9

BERROWE (CP)

Viscosity of Tnixed glues at 20°C 1025 1000 1325
B& S 1 e+r—nF K.K. TD-683 Japan Reichhold Chemicals, INC. TD—683
HEBE KK, =—8aAgF 345 Toyo-Koéatsu Industries, INC, U—345
HEBE K. K. ==—=mv4 F 310 To6y6-Koatsu Industries, INC., U—310
200 £ o v L HYK Powder of 200 mesh
B A& 8% % Wheat flour of Nippon-Seifun
L3 xK Solid

# 5 AEM pH 5t (20°C I= CTHIZE) Glass electrode pH meter
BEIEIEEkEESE (20°C I CHIE)  BM type viscosimeter
7 = 7 — VISR EEEFH Water soluble phenol resin

AT v e 2 7iFESEIEEER Melamin-urea co-condensation resin

GIORORCIORORCRONCORC)

Table 2. £ 8 3 8 % % © E & & #

The condition of pressing

= % % FE 4 {& Cold pressing BAFE4fF Hot pressing
Glues 7 mE )| & M
Pressure Time Pressure Temperature Time
(kg/cm?) (hr.) (kg/cm?) (°c (min.)
1 W P 10 1 8 140 3
Type I M 10 1 8 120 1.5
2 ¥ Type 1 10 1 8 110 1.5

RBK : BBEAWDO AREMBE JAS) O BHRBRAZ/FRL, RBAWIMIY 7 v 4 4136 itk
BRL, FEIRTLARBRA, %D FEIHETARBRA & L1,

FEAM : 300kg 7 & A 7 —BAHE IRABME S Lo,

1B A - EBROR LR (4 RefEB——REE 60 £3°C T 20 Reffte— 4 BB S—%
KRB D% EF TRE—RIhIcE FORETRBRY 755 ).

2 BRBRAL  HAKBERR RBRA % 60+£3°C ORKHIC3NMEBEL, ToBAKPICIDD
¥ TRE, hiciEOREBTHRBETR).
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(4) HBRBER

XXCHRELY TV IEMD, »VvRSTEMRD, AL XFEM, AV <=V 2 VEHY, 740
VEMY X070 ) < v & vEMD OBRESHECRT 2 BEERREFARC, FRBRICHEVTL Ly F
57 VEROBEENRRE Tl - T/ A M YHEBROBENRBRERLEE LI, vy P 57 VI8
DEHEMOFT, HRIIVBENCEFEAINTEY, FHABRNCLBELALATHIHETH B
CHEMBE LTRELICLDOTH B,

ZDVy F 5 v v (Shorea negrosensis Foxw.) (37 4 Vv - V ¥ Vv HEDIDTH B, REICHE
LB S M T REC S TR L B BER TH D, vy F 57 VEROEZIZENO 7 v
4 vEROEE L AT - T,

3. R & £ B

AREREEE S Table 3, Fig. 1,3 8LU51zx

h;

#1718 (Spread)20 $tocr” 21 B(Spread)30 Usoem)*

L7z,
0 N D VEEENRBR(T =/ — LEIEEERD
; . ! . ! { Fig. 1005, 7 =/ — ABHIREEAICHE L1
ég ‘ % { vl VSRBEREEN (AT, 1VHPEWV3) v
3,7 i ® > ¥ 7V YRBAREEN BT, vy ¥ 3

7vEWLY) CHELTHAZHU EOEBREYRLT
W5, BffE 20g/(30cm)® (LLF, 20g &\5)
& 30g/(B0cm)* (LAF, 30g &\ 5) DA%
15, 30g TRWTEbTINCESEIRHELE
LTWBHEDEXS ZANTHY, BBLH
MTB LR LY RTEENNRE LTS L AEE
LAzl

FORMEC X 5250E, 4SBIRE D L AR
Fig1 7‘:‘1;‘14 i FT 10 % WEOBENA LA PETE LS,

DUREE TRBER(7 = / 218 (Spread) 20%6omm? 211 8(Spread)30 ooy -
— Vi EEEEF]) The result HMW
of bond strength of type Min.
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ra

||||[||||||||||l|||||||||1||rr1||
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———t—
]
{—0—e
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——te
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IR

Bond strength ¢¢m?)
[

resin). .
7 20 ] L LA | l | I
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Fig.2 571 — 7@ Diptero-
carpus IR MO | BERT N N RN T
RREE (7 = / — B8 efg%e%ef983892532328%3¢
%%() The result of bond gmglsﬁgﬁggigkgwgmgﬂgg&

. g g & g8 ¥ g g g
strength of typelin5 gro- o lmm%“gmlx Avp;a ms TA7 TA 16 §A VA WAS WAY

; i Chioeuteal Chhoeuteal Apitong Kerui
ups veneers of Dipterocar- bangkuoi sar ainann Pt e sarmmennénrgm(prﬁ.:)pm) (e

pus spp. (Phenol resin). (Cambodia) (Cambodia)
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Table3. 7 ~ 4 v B K D
The results of bond
s om | BN R | FARS | B A 4 B B_® 7
Type Glue spread | Mark of Treatment of I Closed
yp g/(30cm)? log peeler
Mean Max Min.
VIA-5 4 B # Non-treated 21.1 22.8 16.9
20 VIA-7 {EE ¥ #x Non-treated 23.9 25.5 22.5
FHihEilk Cooked 24.6 28.3 22.8
Red lauan 20.7 22.5 19.1
I P*l
VIA-5 4 B #{ Non-treated 23.0 25.8 20.9
30 VIA-7 {i B # Non-treated 24.4 26.8 21.5
ZpEK Cooked 26.4 29.8 23.4
Red lauan 22.1 24.0 20.9
VIIA-5 4 B # Non-treated 13.6 20.0 9.5
20 wia-7 {& B #x Non-treated 14.6 19.4 11,7
FPHEKR Cooked 14.6 21.5 10.1
Red lauan 12.1 15.4 10.3
I M*2
VIA-5 4 B §§ Non-treated 16.8 20.6 13.4
30 VIA-7 4 B ff Non-treated 16.5 21.5 12.6
Bk Cooked 19.9 24.8 14.0
Red lauan 12.9 17.2 10.9
WIA-5 4 H fx Non-treated 16.9 24.2 12.0
20 VIA-7 {éi; B X Non-treated 20.7 25.8 14.1
FpE# Cooked 21.7 28.8 13.8
Red lauan 11.7 12.9 10.8
H*B -
VIA-5 4 B #x Non-treated 21.8 30.3 14.8
30 VIA-7 4 B #fi Non-treated 22.8 30.6 15.1
ZHPhEtk Cooked 22.8 26.6 14.5
Red lauan 10.6 11.5 9.4
FEe¥ OIP: 18, 7 =/ — 15 igEESEH Type I, Phenol resin. ‘
tk, 4ETICZO DEEEERRR >
E 2118 (Spread)20360am® [ 211 B(Spread)30 Ysoam? N FIREH R RERR
sl b ) — AV GE b 1 C & 7= Dipterocarpus J§ D
= F 1 AU T o R R Y BHE L T Fig. 21
< r - X,
u BF 21 V| T T O HIX, Dipterocarpus BOM
o L r _
£y E F Minl o p RS s B 1EPIC X B BB RIES
2 F “F 12kg/cm* T 1 , FHSEIE S b 20kg/cm? LA E
ISZ_ Isi TH-T, 7=/ —VEEEERIC X 285k
- : BIFCHBLELDND, ¥fo, HPBERILER
,0:_ + 100 BB LT, IOREAZBRGTESThESES
L I s
- + Ap RALELTY%, BNROZIEENLELRTD
- I B
’E ¥ VL RENRT LI TURWb 0L BB S,
C ) I - 8
2 -
C 1 i R T Fig. 3 <=3 VvEs L1 vEERD 1 BEENIRR
§ § § R, & & 5 R (15 1y - =) TRBARIREERD
g § § i g g The result ‘of bond strength of typel in
£ g 8 £ g 8 veneers of Keruing grown in Malaya (Me-
WAS WA WAS AT

lamine-urea co-condensation resin).
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FlREmEEIDABRER

strength of Keruing veneers

Bond strength (kg/cm?) A i =
%
S Open MEEEY Ave. Wood failure
Mean Max. Min. Mean Max. Min. Mean Max. Min.
20.2 21.2 19.4 20.6 22.8 16.9 70 100 20
20.2 22.1 18.8 22.0 25.5 18.8 64 100 40
23.6 26.8 21.8 24.1 28.3 21.8 32 80 20
20.4 21.8 19.1 20.5 22.5 19.1 20 40 0]
21.5 23.7 19.1 22.2 25.8 19.1 56 100 20
21.7 22.8 20.0 23.0 26.8 20.0 67 100 20
25.8 28.0 23.4 26.1 29.8 23.4 35 80 20
21.2 22.1 19.7 21.6 24.0 19.7 43 100 20
12.7 17.2 9.8 13.2 20.0 9.5 10 40 0
13.5 18.5 11.2 14.1 19.4 11.2 8 20 0]
13.2 16.3 10.6 13.9 21.5 13.2 1 20 (0]
11.6 15.1 10.1 11.9 15.4 10.1 1 20 0
16.1 20.9 12.9 16.5 20.9 12.9 11 40 0
14.9 20.0 11.2 15.7 21.5 11.2 7 40 [0]
18.6 22.3 13.4 19.3 24.8 13.4 3 20 0
12.2 16.6 10.4 12.6 17.2 10.4 0 0 0
13.6 15.6 11.7 15.3 24.2 11.7 40 80 20
13.4 16.6 11.4 17.1 25.8 11.4 36 80 20
19.1 26.2 12.4 20.4 28.8 12.4 7 20 0
10.9 12.6 10.1 11.3 12.9 10.1 0] 0 [¢]
18.1 23.4 13.8 20.0 30.3 13.8 25 100 0
16.8 21.5 13.7 19.8 30.6 13.7 13 40 ]
23.1 26.6 18.5 23.0 26.6 14.5 2 20 0]
10.1 11.4 9.1 10.3 11.5 9.1 0 0] 0
¥ IM: 18, 237 3 v-=) 7HEEEIEESEH Typel, Melamin-urea co-condensation resin.
*# 1 : 2%, =V 7#I§ESER Type I, Urea resin.
@ 1 BEENR B 211 B \Spread) 204 ooy 217 B(Spread) 30 Y500m)? Max,
B(173v-=2) 7 40 }Mean
- T Min,
e B IREERD

Fig. 2 v, A 73V
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EBOHBCOWTRS & . . ) )
Fig. 4 5 7/ — 70D Dipterocarpus BEIRD 1 T\EENIRBRER (£
30g DA, 208 LT 7 v - =29 7IEERIEEERD .
The result of bond strength of type I in 5 groups veneers of
SEISMEIZ 3\ v T25~30% Dipterocarpus spp. (Melamine-urea co-condensation resin).

Z ) ) Oz 0z O )
v A LT sgfgggsgegy FHEEIEEET LT
g&g&iﬁig&gg& &g&g&g&gg&

T 10~20% EMEIB g & & § ¢§g¢ g g & & ¢§¢
_ ChhoemJTA‘I T® | K1‘5‘,1m'A VA WAS WAT TA 1® TA VA WAS GA/

: = B Bk el Chiceuteal Kerung  Apitong  Kerui Chioeuteal Chbveuteal Keruing Apitong  Kerui
FMRETRL T %, B bg0i  sar (ilimarta) Phppites)(Ma Laya) b sar awiméu'r]t%a)&ﬁ;p?rs) oy -

Cambodia;
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& 2118 (Spread)209Gocn? [ 21+ WiSpread)30 Ysoony
30 30:—
£ E E Max.
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g}g 25_ N Mean|
S N - Min.
e. C
£s [ C
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&" [ C
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Fig. 5 ~ 3 VE/Z LA VEIRD 2 FEENRREE
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The result of bond strength of type I in ve-

neers of Keruing grown in Malaya (Urea resin).

— B EE® 30g & LICHE
RWERTH Y, EEFROWLELDEL THHRNORELFELSH D L OHITE

CTEBET BT - TRl F 27— H—AXBROWTIERAROEBEMMEC X 2R R

(3) 2 FEEANRR (=) 7HEEERD

Fig. 5 225, =) 7HlEEERCEE L 2 ERBRAREEN (UT, 2HEw5) Bvy ¥

1 B (Spread) 20 $socm?

21 B(Spread) 30 Yesoem?

AELTW%, FARMEIC X523 20 g OFF
HIiRizE A ERBRIRVAY, 30g isWTik
HERIEBR LD L 25 % BEREL TV
Bo BEC VL, F FUVEDLECEENE
ERLTIWDS, +iEELd - TEEY
e o e b b b3 7 v F O#EEIKE
¢, BEMEL 10~13 kg/cm? L{EWEETH
B END, H—TRENEEZ DI LR
PHEHETHH 50 LBbh b,

4% CTRRBRE T8 » TX /e, {lio Diptero-
carpus BOMICK T 2 EE NEXHEL =
Fig. 475, 4ED~ 5 YEs v 4 VBT
W EENEDE 7V — TTEL, 74
YEVETE N VHBIUOH YV EVEIL
A VHRBWEELYRL TV 5, REOHET
HoTh, EBFMHIC L T IEMCKT 28E

HeHEDH D Z EHIbN B,

,20g X h AEENNALLTWS, T LEP TRBAECED bR

ARBRIC I\
D‘&b 6h6o

Bbhsh,

57
VICHEE L CTREEC

WT40% Lk, 30g B
DAL 100 B o>

BfEx R L REF/ERT

! Hote LAL, ATV

;%;:_;' ] ‘ | | }:C:"
LDt g
P

o

> DR 1 EMDOBE
HMEiZAkZL, 30cm ¥

—t—o—

i 1 FOHEERCT I\ T D
EoEfgEg 6082 EoégEgepEeg LOERRETHIL
g‘&g&g‘&gﬁgg&g&g&;&g&gg& EREeEREXFO D
g & g g g & § 8§ £&&8
" IO TA VA ms m7 T T WA T ws W DEEL, EREEEY
Chhoeuteal Chgtr{teal( m% tan)(ﬁ rm)(Mal Chmehmal Chhoeuteal Keruing Apitong  Keruing
‘””9"‘”‘(@ e ippi r b s (amantaihipres) (& aya) ETLETHSD.

Fig. 6 5 7 /A — 7D Dipterocarpus BEIRD 2 FHEENRBRER (=) B BEDOET L HHEE
7 B EEERD =3
The result of bond strength of type II in 5 groups veneers of PUCLIOERES. Zpd e
Dipterocarpus spp. (Urea resin). bhah, REEXI0%
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MOFRITEEE > T D, BHEOHMAC X -» TRGFEEXDVAELTIHRNTLAERD LRI,
FihfE% 10 % BER LEI®5 2 LIEFREEBbh b, BHLEC X 3PRITOVTL KD = & AR
TE LD,

ftid> Dipterocarpus BOMIT X H5RBREE X ED T, HIEL T Fig. 6 TR, ZOHERENLLITETH
X BEEEOHEN 1 EMOBA L)Y L IORBVEEE LTRDLh, TORTILTLL—HLT
Wiely, 1EMCRWTRPBECHET LS .7 — A 28, 2BV TREMLE LD, 7YV
BIVHV=VEAVEIALL VIMESM LR - TkY, HIC 20 g BT RT 2EREREE LYV, BIE
ORI E it 5 BEENEOR LD, £BFHIC I - TRRD, F.7 L 2FCOVWTLIHEHIRDH
v, TEMYRIOAY T VYR VEIAL VIZI0% REDHENREON S, BHRLEC X 55
B REdbh, 1EMOBEIY IRELIRIRTVWS, Lavd LEMCESWT, BEHLBEOHREY
RV F L T—A F—ad, BHE 20 g OBFT 25 % bOREEXRLTWS, 20X REEN
VT BREIZ X » T BLDOBRIL, SLEERYERILENDSH S,

4. £ & )

< V—FEI A4 VHD2EDEAR (MA-5 F L0 IA-7) 2be— &) —gEl LBz (MA-5 225
WEBROZR, WA-7 5 HITABR RS XOERBENR) 12X - T KB Y = 7 — A BHllEEER, <7 1 v -
=) THBABIEEERS X 0= ) TEIEEERAEERL TR (28 I 2807 114 vRERAR
B L CHRESEOBRN T - o, AR, 4% TICEREMEROESFERRTRY L boh s
L OBIED 5 Bh b, Dipterocarpus BOMORBRERLRIEL €, BEHTETIRF LML

1. =V—FEI7 A4 VHD2RKDEARDOM T, BEREEHCKREHERIBDONED I,

2. KRBRCET-7 A VBRI, KBE% 7 = 2 — VBIBEER O 1 H51RIMEE DRI s\
T, BAE (20g $LV° 30 8 CHrbbTRELLBVEENEZRLEDR, 275 1v-=2) 7H]iES
BlEEER (18 310=) 7#EREER (28 o5 RIEEENRRTIY, BfEY 30 g BEX
TEHLTHLEND D EBbh 5.

3. EBIRE BEBEHROEEN (FRRTIE IA-7 OFEROLR) ¥HETB L, WFhoESEHKIOH
B L EBRBEROF B CEEI TR LI,

4. 45F TCIZ@ER L7 Dipterocarpus BD 5 7' NV — 7O HAEE I WCBROEEEIZOWTIE, K
BT = 7 - ABBEEFACEVCTRWThI BFLERTH Y, BHBERITERRCHBRL TEENL
BRUhEEL, BNEOZEID T HIRDLIII 5T,

A3V =) THRBABIEEER R X 0= ) 7THIREEHCKS T, BEC X, TEENHECER
HEL, REOHEHAL 2EOEBFC W TLT LI —HKL Ty, —RICEROEHAEC X 5558
e LUV BOHINC X 2R IRDON 5, TOBREIEE L, TENALRT,

b ik
1) KHEB : EEMOWET »V<vxvEIALL Y HBEROEEME, R, 206, pp. 93~

108, (1967)
2) ——:EENORE2 IV IEATVFRANOGROEET, HAPH, 190, pp. 178~
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180, (1966)

3) PFEMOWES3 v RO TEN S EEORKOEEM, KPR, 194, pp. 65~85,
(1966)

4 ——EEMOWME 4 dbANRFES S - AV BEROEENE, WP, 197, pp. 121~132
(1967)

5) — — : EEMOMEEI0 74V EVET Y VHOBIROEEEME, HRIFH, 208, pp. 187~
198, (1968)

6) CEEMOWEIZ A ~va v EMEEO BITEEE, KPR, 218, pp.273~285, (1968)

X. Adhesion Property in Veneers of Keruing Wood grown in Malaya

Masashi Yacisurta® and Hitoshi Karasawa®

(Résumé)

This examination was conducted to estimate the bond strength of plywood produced by
rotary-cut veneers of 2 kinds (VIA-5 and VIA-7) of Keruing wood grown in Malaya in.
comparison with Red lauan plywood. Then, the bond strength test results among the woods.

of Dipterocarpus spp. grown in different countries was discussed.
I. Test materials and test methods

1. Quality of veneers

The thickness of veneer was 1.0mm in all veneers. From the 2 kinds of log VIA-5 and
VIA-7, non-treated veneers were peeled, and cooked veneers were peeled from another part
of VIA-7 log.

2. Adhesives, glue spreading and pressing

The kinds of adhesives, mixing ratio of glues and pressing conditions are shown in.
Table 1 and Table 2. The quantities of glue spread were 20 g/(30cm)? and 30 g/(30cm)2.

3. Test specimens

The types of the plywood used in this examination were 2 kinds of type I (water
soluble phenolic resin and melamin-urea co-condensation resin) and type I (urea resin).
‘The construction and size of the plywood were 3 ply and 30 cm X30 cm.

4. Bond strength test

The bond strength was measured by the cyclic boil test method for type I and the
bot and cold soaking test method for type II. These test methods are stipulated in JAS of
plywood.

5. Red lauan plywood

Red lauan (Shorea negrosensis Foxw.) plywood was used as standard test specimens. The

Red lauan plywood was produced by the same method as the Keruing plywood.
I. Result and discussion

The results of bond strength tests are shown in Table 3, Fig. 1, Fig. 3 and Fig. 5.
From these results, it seems that the bond strength of Keruing is similar to Red lauan or

over that.

(1) Chief, Gluing Unit, Wood Improvement Seﬁtion. Wood Technology Division.
(2) Gluing Unit, Wood Impovement Section, Wood Technology Division.
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Besides, Fig. 2, Fig. 4 and Fig. 6 are shown in comparison with the adhesion properties
among the five species in the same genus (Dipterocarpus spp.). The bond strength of the
four groups excepting Keruing (VII) have already been described in the previous reports on
the Properties of Tropical Woods series (this Bulletin No. 194, 206 and 208).

From Fig. 2, 4 and 6, the following deﬂuctions are made. It seems that the bond
strength of type I plywood glued by water soluble phenolic resin is successful in each glue
spread, but in the case of type 1 plywood glued by melamine-urea co-condensation resin
and type II plywood (urea resin), the bond strength values are unstable. In the latter,
consequently, as the bond strength obtained by glue spread 30g/(30cm)? is higher than that
obtained by glue spread 20g/(30cm)?, 30g/(30cm)? spread is advisable.
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BXIeDT, XOERYHBRET 5.
AMBEOHHINEORER IUEMCH D00, BENES TRERBENTE, REBCELD
RMgniEsc bt L, LrbBESHRORFENREENS,
BERECOVWTELTALAD L, BRHIBREFIEHTHY, hldhRIFEIR W, Shr B
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REFERFINIIREE TS B,
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HEoBEALRREEOEECE, YA TLrbERAELXEBLTCUTO4HAE, Tihbd,
V) BETHCLAREN T YR 5 —REFEERR

@ BEOZBELYHET2HERSEEA TV AR5 —BBELRER

(@) BESAAMLABEL, TOBEHEILIR TV Bk 5—BEAEERR

(@) BEMAEL R —EES L AR
YEEHERRE L THRZ T IOI, ok, BROZECHI, T, ABRRREL L TEE LV, F
59 v 5 LT CICTAEE LD Dipterocarpus BEEDY & Bt L.
ZORBEEDDICHIY, TEEXBb, FR HIWIHE, WECHAL TS ERE
¥AFFERRBER, RA2FRELTCERWEURATIEBTEABRCERN A -LET,

) AHBHERBHHERRFRE
(2) AHBHEHRRR
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HERRBTERE #2215

;
3
3

<= SVYEI LN VHOFEL, EAESRIUARESY Table 1 CRT, v, HEBEORDEROR

EOBEY ObobRRCMARELI.

= SYEILL vORLK (HA-2,3,5) kb PFig. 1 DL < 1.5cm EORY RERMME, KARES
128K (12B~18) zic\v, DSWT Fig. 2 DR 5 L. — A TCATERY RS- 12
BEOrboMEIL LD, R (BIERY) DEEENRRLY, FOHERECE THELTV3DT

£ DOREE Fig. 3 IRL T,
@ 7z %

BRECHRBREY RV THORRITIE, ROBRTERC X » TEELALERF AV,

K DFE
KRB
Bk

20°C, R.H. 65 % =iz 3 7 ARIKE.
$120 =% o bV F— 0 — THEE,
AEBIEFIFELE =) FVYRZOTT, TURWCETRCT I AZFEEZE, HIEF

BEEXLRVWIBEEALCABELTVARFOLOYSHETRB, = DORFY 2@ - 1.

T®Y
B,
T&HE

Table 1.

&

A

£ 240 H—Fy FH YV FR— 11— T8 HE,

zy

Wood samples used for paintability test .

HIERRRE, 7y 2—FRvy Fy—7— (BEEA v M) 2RMES 3kg/em® T1E

& A

B H

EREF

A B E (gJem?)
Apparent specific gravity

- of wood
Common name Growing place] Log number | & B*| & =
In air dry | In oven dry
s 04 v Keruing _ - - - ~
Dipteracar pus SpD. Malaya WIA-2,3,5 [0.74-0.88-1.09(0.66-0.78-0.94
vy F 3 7v Red lauan sre s
/Shorea negrosensis Philippines R 0.54-0.59-0.62/0.47-0.53-0.57
xfB#AER{E Control
F.5—nL -1vaA Chhoeuteal
bangkuoi Cambodia oA-3 0.79-0.84-0.89,0.72-0.77-0.81
Dipterocarpus insularis
+ . 5—n H—/ Chhoeuteal
sar Cambodia I1®-1 0.75-0.77-0.79,0.68-0.70-0.71
Dipterocarpus alatus
s 14 v Keruing .
Dipterocar pus sp. Kalimantan IVA-2  [0.76-0.81-0.850.68-0.73-0.76
7v¢ b+ v Apitong e s .
Dipteracarjms grandiﬂorus Phlhpplnes VA-4 0.75'0.77‘0.8;0.65‘0.68'0.70

*:15% moisture content.
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(BAFE <A v M) #RATETS 3 kg/em? T2 (@
Bk,
RBRAEETXChEgEE L
FEALCH LRI X OBt O L% Table 2,
BHET RS Table 3 TR3,

bR —RAT7 YV Y—Fy H—

2. EBEEMERB
(1) ZRAEEURR

BETHIV, (FEOHS ) X UBELBREOR
%, 3-2 UToXABERRN WERCH~I,
HBR&IUER

TITYEINAVORE, F9Hh—F%vy F
—F-BIU=trerr—RF, Hh—BETIX
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Fig. 1 =SYEIAMAL VHDOKREX
Cutting diagram of test specimens from
the logs.
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S e TWA-2 FYEINA VOB A Y o
- —x— TA-3 — (JEX1.5cm)
= WA-5 Drying schedule of the Keruing
§ 09 wood (thickness 1.5cm) used
: for paintability test.
>
I 08
g
)
3 v Fig. 3 BREOAKNALSH
2 Apparent specific gravity in
c - . .
@ relation to relative distance
% 06 1 1 1 1 1 1 ] | from pith.
P.?h 10 2 30 40 0 60 70 8 Ba(r)k Note: [J-Rich resinous materi-

Relative distance from pith (%)

al test specimen.
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Table 2. HIEH, 7o Foy—F—RI0P=trerve—R2 ) ¥—Fy h—DHK
Composition of filler, wood sealer and nitrocellulose clear lacquer used for
paintability test
BEEMMN @ m | B = MM @ i
t elllili]:l Ing ma- | pormulation (%) by weight t el?ilasl Ing ma- Formulation (%) by weight
Eo¥ Tonoko (body) 65 Nitrocellulose 16.1
HEfR ¢ = A 1§ Vinyl acetate 3 e lmeLE— SOZA T Fﬁjﬂ‘a 16.0
= | 50% alkyd resin
K H kA JK Water 28| A2 V¥ — F
Water Al eli v H— Plasticizer 8.0
Nitrocellulose Esters 28.0
clear lacquer ) .
Alcohols 7.9
Aromatic hydrocarbons 24.0
=FrErr—2R 14.0 Esters 25.0
Nitrocellulose Alcohols 3.0
YTy I T =R . "
Shellac varnish 000 5, H—vyv :’; b /%%fu Ketones 7.0
Yy Foy—7F . . F— romatic hydrocarbons 65.0
Z A ¥A%| Plasticizer 3.0 Lacquer thin-
Wood sealer | = AT /L REH| Esters 15.0 | ner
7 v 2 — A FREFIAlcohols30.0
BB RRIEE]
Aromatic hydrocarbons 8.0
Table 3. BETE (BEHBELRBRIIR)
Finishing process used for paintability test (Other finishing process was used
for curing test of paint)
g % T B & 3 , ot fi
Finishing process Finishing material Remark
£ 120 H—=Fy bV FR—0rt—
Sanding Garnet sand-paper
H Ik % (2ED Kt B IEF
Filling(two times) | Water filler
T % v (1[BED* Yy Fv—F—1t1 35y h—>vvr—11/1.2(by vol.) | TERLG 11.3%**
Under coating Wood sealer: Thinner BRIEMAE 70g/m? -
(one coat) 11.3% non-volatile
content,
70g/m? applied
quantity
H—Fy b HV =t
Sanding 240 Garnet sand-paper
E% o (2ED* | =trere—RAZ Y)Y —Fyh—1 ¥ VF— TERS 16.6%%*
Top coating 1/1.2 (by vol.) | BKRHEME 240g/m?
(two coats) Nitrocellulose clear lacquer: Thinner 16.6% non-volatile
. content, 240 g/m?
applied quantity

Note *: Wcft#dE Spray coating, **: JIS K 5400 82 THixE M

K 5400 82.

eastired with methods of JIS
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Table 4. TEMK Y =27 VEEROBEIRBCHER LICBETRE
Finishing process used for the curing test of paint
& % T ® B % M K fis
Finishing process Finishing material Composition Remark

T & h

Under coating

Ry vz vy -3

Polyurethane sealer

BRIy vE vy —35
—/BE{eH 2 3/1, v
—40%, ANER543.0%
Polyurethane sealer /
Hardner, 3/1,
Thinner 40%

43.0% non-volatile
content

%fﬁé 39g/m?, WATE

39g/m? applied quanti-
ty, Spray coating

$240 H—F oy b

B AV A R

Sanding No.240 Garnet sand-paper
HY=ATFALZ Y Y-/
. - L L vt 1
T =il | £ TE T | RSB 50
£ & h | 7=2 2 b FTFR— 1Y
Top coating Unsaturated polyester | Polyester clear/Methyl | Film applicator coating,

resin varnish

Ethyl Ketoneperoxide,
100/1, 5% Cobalt na-

Thickness of wet film
250 p

phthenate

2o
FY v rvavEiEy » V-5 - OBELEEE, BEREE L BRE M) - 7
AV VEVEINAVEIVNTE L VORCDEWHTIE, RV rvaviiEy .y Fo— 35—k
FTREFRILED, FYEIALL VORI TIEZDORENALNILA 5 T2
RIZDSHHIIBEREEY - LTV O TEENNC Y v ek L AT FOBHFITSERB & Ly,
(2) ZHBLER
TEFAY = A F ABERHIATHCKBECHER IR TV 528, BIEREXHEC L - TEEY T
BTWREER S » T b, ZOBEEEEIAMEIOCHFET 2KS, MRS (7 =/ -2 EHERE)
&0 REROBLRIG (722 VER) 2MHT 52D TH 5,
ZOBRBERBRACEEL, BIREERIEL 2.
REF*E
RBA BFEARIVEERRA % 2~3#, KE¥X:KI 25X 1§ 13X EX 1.2(cm),
R.H. 65 % FC4nAMH,
B BETER JOBBHER Y Table 4 KR T,
B LB ORE 20°C, R.H.75% ENT, F7x—7v—FEFERAL, 250 BERCEAL, BE
12 250 g/cm? DEHRMNT, BHEDOOhicl il EREEL, AFAL=FAT PV A—FFy A
FERINA B F OB ¥ TRELER & L,
BRELUER
HERKEE A Table 5 &R T,
¥, HBEO-DZHEHORBOBBEOEL AR L UTRLH 2 VE LI,
< FYEINA VORFIERCRLCDLE VLD E, Vi ORFER LI, RITDOSWHIL 20 FBE
BLI BRI, ke LTIRBRBREO LV, ¥ 57 VERERBEOCERMAR LI, fio Dip-

FiE : 20°C,
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Table 5. REFIAY = 27 AEEEREOBELRERER

Results of curing test of unsaturated polyester resin paint on wood

_ (A
d % B K& & 23 . e Curing time
Common name Log number | Growing place he Remark
Rad?, Heart?,,
VIA-2 2.25 Resinous?*.
2.20 Sapwood, Rad.
5 . 2.50 )
4 ) /! A v VIA-3 Malaya 2.47 }Rad., Heart., Resinous.
Keruing
2.12
2.13 Rad., Heart.
VIA-5 2.37
s F 5 v e
1‘{ e djlau:\n I R Philippines 2.15 Tan*,
FoF—N SAvadg TA-3 1.92 Rad., Heart.
«Chhoeuteal bangkuoi i . 1.87 Tan., Heart
FaT— H— I . Cambodia 1.77 Rad., Heart.
«Chhoeuteal sar ®- 1.67 Tan., Heart.
7 VA v Keruing IVA-2 Kalimantan 1.42 Rad., Heart.
7 ¥+ v Apitong VA-4 Philippines 1.43 Rad., Heart.

Note: 20°C, R.H.75% 250u film thickness (wet) 1. Tangential face specimen,
2. Radial face specimen, 3. Heart wood, 4. Resinous specimen.

derocarpus BEE L 01X 30 SEEBELRRIS 22025,

Dipterocarpus BOLITIITEIRIA Y = A 7 VIEBRB OBILRIGE2E L KB TH = L $7VDT,
BRENGEFERTEAEXEN W EEL bR 5,

3) BEMEUERR

BEOHERBRECIII L AR D 20, RENLREIR V. Thdz, ZOERBRTIIEEL
HIBHEL LTEHEAIR TV 2EB BRRE, BIOREBRVELC I 21 RBREY T, BiE
&R B LT,

EBRAE

A, EEHRBR

BB (7 VYEIAAY) FHEAAKIIVEERRA % 4 B8EML, BB 1% 528 C
=V VIR o fc, REZ 1 RIBXIF I5XEX 1.2 (cm),

%4k Table 3 OHRHETRIC X HBEH 20°C, R.H. 65% &ic 158 LA LIRS, FEYFi- 1.

DRZ h TEE RO LR ERMICET 5 PAROELER DR 1 mm MR 11 X$ofFp, £
DLizer7—7 ([ 24 mm, BAVED 21900, 2HCEALT, 1 BOEED 5 bESL ks
R TE - BRSO LT, 100 HO 5 HESLIODEY L - THABBEOM Bk % ik L
7.

B. HiBE VR LIC X 5B MR

BRAE (=7 VEZL4Y) BERELE-EERBRAE 10 ), IHRBEOKRD TEHL0D
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Table 6. #& & f+ & = 3 B & £ BFRERBR

Results of test for resistance of film to peeling

BeiHOR
— i3 4 E@i%% %r owing . Number of re- fii %
Common name ber lace mained squares Remark
num p Min. Mean Max.
7 A v Keruing VIA-2 Malaya 39-67- 87 Rad.
Vy ¥ 57 v Red lauan R Philippines 51-82-100 Rad.
7 vA v Keruing VIIA-3 Malaya 47-76-100 Rad.
7 VA v Keruing VIIA-5 Malaya 20-49- 74 Rad.
FLTF—N SAvadg ~ . BT
Chhoeuteal bangkuoi oA-3 Cambodia 35-57- 77 Rad.
F L T—= H— . e
Chhoeuteal sar I®-1 Cambodia 86-95-100 Rad.
Kerui VA Kali ¢ 39-64- 78 Rad.
L >, -
2 VA4 v Keruing 2 alimantan 29-59- 80 Tan.
ety Api VA4 Philiooi 55-68- 93 Rad.
v’ b v Apitong - ilippines 44-86-100 Tan.

Rad.: Radial face specimen, Tan.: Tangential face specimen, Peeling test: Peeled the paint
film which was previously cut to 100 squares (1 mm X1 mm) by a razer with a cellophane
stick tape.

LRI & S B LI, K&&: 5

40F —o—
X 5 X JEE 1 (cm), —e—)mWA-2 o et
. +_} WA-3 Rag Heart.
BERSIVHABIEABERBREFA LT —o— Tan. Heart.
8% +—.—} WA-5 hag eart
Lz, - — Tan. Heart.
EREDELLHE KR 25+1°C O gm Keruing
K 2B TR, 2 b I RE 50 £
+1°C T2MEkE Ly 17 L, £
8 ol
94 7 AFTIEL, B4 2 AT LR =
EEEETRIE LR, o
1 2 3 4 5 6 7 8 9
ERbIUER Dry and wet cycle

EM HRBRAE RS Table 6, (2B Fig. 4 ~FYEI LA :/Me’ﬁ}ﬁbi < B
BOKEES Fig 4 10574, ::;lz;ildofw Ziez.y (c)lfe .pamt film on wood by accelerated

TG EEY 2 AR ERBR TR, W Rad. : Radial face test specimen, Tan.: Tangential
BREBMAEDO L, 57 v LT f:(f:d.test specimen, Heart. : Heartwood, Sap. : Sap-
PEWEELRL, HFoRIoRk
PABEECHEL, TORSSVRIMEVEERYTRL, EOEL2E 15051,

> Dipterocarpus BOBBETLRCDODINF 27— =AWV F FUVEIDENGEESL
AL, MRECHEEE R LI,

RiRER DB LT X 2 B < BERIIARH ORZARING & BECBIRT 52,
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F—H TR EEOBEIL { BEIEHTE X b &%\ A—BBTLEARMTENL Y, EAES IA-
2,-3,-5 DIETIX L N L,

€$$1%5t00¥ﬁMﬁ$”&A6é,E*#%mAsoﬁfuTﬁWOA%,Rﬁ@mm&
RS S IA-5 O TILTHA 0.366, RFH[E 0.257 CHREUI MR LE —FK LT\ 5,

4) ZBEINHAER

BRRIUBRIEY—ECL, BEEhOFRREXHEEM OBBOZIC LIE - THE X Y 32 25
hREDHGYHER DV ELRERBRERS I 2L FFzy 7B X - THN

REHFE

A. TG YR UIRERBRT 5

R BERSIVZEBHRIELLME, 3-B ZERVELC LI 2BEIHRREFT,

WE RBAPRECEHESTDCEACRES 2on Of%51E, WEREERE L, RBEVELE
YA 7T LI REREER YY) 5 BIEE W B IR, 10 35 X0 60 fEEREEMEE CHIE L1,

B. 23— FF = o 7 RBRFE

REBH AXIBIUEEZI 3-B LALL ORER LI,

GERBRSKM 20°C, R.H. 957 DZAnc 16 Fyfd], 70°C RoRinric 4 kR, —20°C KR % 5 Hic
ABEE 1A 70 L, BV 7 AL 4-A OUEHETRTBETI8- o

RREIUER

IR DR LIRERREY 91 7 A 1778 - 1opt, EOBEHETHRIEE N RERTRTES OEN
BIBEAERELh o Te, —TTEBER S EES ST LI icdbC RIETRE L 2 b, EBREPIELI,

HYRVEVEIANAVEIOTE VTR, B4 7 A 4~5 K (10 FRER) oREEh %
ALY,

2— A FF=y 2 7R NC X BREENREY Fig. 5 ©RT.

FA—FEAR T EKRET X
SIEMROKRE WIRERBRHIT
HEH &b SBBEEhRBEL
oo RIVEI AL VHTRE
AEDOZEIZRKE W, Lo
Dipterocarpus BARM & HE L

TRIERMLOBFEE N B A RL
7oo

WA-2 Tan.

X10 observation

Nunbers of crack

4. ¥ & &

BIAEEME, BMEL, BR

PR : L 1 L | " L L " L P W )

035 35 0 ra 50 3544 T O A RS
Cold check test cycle

Fig. 5 2—-AFF=y 772 ML 2BRER Fmb, ©FVEI A4 VRO

Paint film cracks on wood by accelerated cold check test. e N - ks

TR D el
Log numbers are shown in Table 1, Rad,: Radial face BEBEIRO LS @RS h
test specimen, Tan.: Tangential face specimen. %,
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ZhREAR—RT » H—FIVHEY v U2 VBIFRH T, BEFERSICBERELIZEALRE
g, L, RS WRILIIBRIETSEL B3 INERLEBV,

TERA Y = 2 7 ABIIERR O BLABRE Lis\ s,

P EEIL Ly ¥ 57 v X020, Dipterocarpus JBAMIC K LIFIET, HCRCOSL
A% B, BB DELIC X DB BE, KO AKEEIC X BIHAER & EO AR S 5.
BEENhOREI VY ¥ 57 VICHEL T, KMB&OER G Dich -1

BREOT B KOS EARR TEAKRE L, '

ST VE A AR R LR, I DS\ M ORERETS B,

x  #

D LHERE - FREE: »— 2V —HFEYHEICOWT (vy F 5 7Y), KEKHITER, 39-6,
(1964)

2) Garoner, Joseph A.F.: Extractive Chemistry of Wood and Its Influence on Finishing.
Official Digest, pp. 698~706, June, (1865).

D) NIFZER - b B o v RS TENTEEOREENE, WABH, 194, pp. 85~104, (1966)

4 N - A o BN OREENERE, HRPIR, 218, pp. 285~299, (1968)

5) REFER - WARHE : ~ 5 YEI A YHOBRELIERO D bbhnte, HWRFR, 218,
pp. 129~144, (1968)

6) SanpermaAN, W., H. H. Dietricus and M. Putua: Holz als Roh.und Werk., 18, 2, 63, (1960)

XI. Paintability Test of Keruing Wood (Dipterocarpus spp.) grown in Malaya

Jiro Kawamura® and Akira NAKAMURA®

(Résumé)
As a part of the wood quality tests for tropical woods, the paintability test on the
Keruing wood was carried out.
Concerning the painting on their solid wood, workability at painting, curing time of
unsaturated polyester resin varnish, paint film adhesion, peeling of paint film and paint
film cracks under accelerated weathering condition were studied and compare with those

of Red lauan (Shrea negrosensis) and a few other Dipterocarpus species.
Experimental procedure

Test specimen:

Botanical names, growing places and apparent specific gravities of those species are
shown in Table 1.

Finishing materials and process used in this experiment and their components are shown
in Tables 2 and 3.

For the curing test of unsaturated polyester resin varnish, another finishing process

shown in Table 4 was adopted.

(1) Wood Improvement Unit, Wood Improvement Section, Wood Technology Division.
(2) Chief, Wood improvement Section, Wood Technology Division.
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Workability test of paint:

The properties of repelling and leveling in spraying of paint, and curing condition of
paint film were observed for all test specimens.

Curing test of paint:

The curing time of the unsaturated polyester resin varnish coated on the test specimens
was measured in the air-conditioned room at 20°C, R.H. 75 %.

All test specimens were coated with polyurethane wood sealer and with unsaturated
polyester resin vernish in 250 g thickness without filling. Adhesion test of paint film:

Two kinds of peeling test method were carried out. One of them was the crosscut
adhesion test. In the test, the paint film which was previously cut to 100 squares (1X1 mm)
by a razor was peeled off with a cellophane stick tape. Results were express quantitative-
ly by number of remaining squares. The other was dry and wet cycle test. In this test,
peeled off area of paint film on the wood test specimens developed by the accelerated dry
and wet cycle test were measured at each cycle whithin 9 cycles.

One cycle consisted of soaking in water at 25+ 1°C for two hours and drying at 50+1°C
for two hours.

Cracking test of paint film:

Numbers of cracks which occurred on wood test specimens by the accelerated test of
dry and wet cycles were measured with the naked eye and multiple projecter (Xx10, 60)
along the measurement line (2 cm line drawn perpendicular to grain on the center of the
test specimens) at each cycle of the accelerated dry and wet test within nine cycles, and
the cold check test (one cycle consisted of wetting at 20°C, R.H. 95 % for sixteen hours,
drying at 70+1°C for four hours and freezing at —204+1°C for four hours).

Results

From the results obtained in each experiment, the paintabilities of Keruing wood grown
in Malaya are concluded as follows:

1. It seems that Keruing woods grown in Malaya show no adverse effect on the
workability in painting nitrocellulosic lacquer and polyurethane resin varnish.

2. There was no difference in curing time of nitrocellulose clear lacquer on those
wood surface in comparison with Red lauan.

In the case of unsaturated polyester resin varnish, the curing time on Keruing grown in
Malaya showed no difference in comparison with Red lauan in general, but on the resinous test
specimens it was about 20 minutes longer than that on the normal test specimens. However,
this curing time could be shortened by increasing the curing agents or by giving an
additional application of the wood sealer.

Therefore, it was recognized that the species had no paticular properties to disturb
curing of paint. (See Table 5)

3. Concerning the paint film adhesion on woods, the Keruing woods were inferior to
Red lauan in initial adhesion of paint film (cross-cut test). (See Table 6)

The peeling off area of paint film on woods caused by the accelerated dry and wet test
increased with increase of the shrinkage and swelling of wood®. This area on the flatsawn
grain test specimen of Keruing was more than that of edge grain. (See Fig. 4)

4. Concerning the paint film cracks by accelerated dry and wet cycle test, the crack

on Keruing wood was not developed within dry and wet 9 cycles, because this film was
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peeled off. .

In that case by the accelerated cold check test, the paint film cracks on flatsawn grain
test specimens developed more than on the edge grain. Concerning the cracks, however,
more difference appeared among the logs. (See Fig. 5)

As a conclusion, it can be recognized that the paintability of Keruing grown in Mala-
ya has almost the same paintability as Red lauan for practical use, but it seems likely
that the paintability of Keruing wood is inferior with the increasing amount of resinous

materials contained in the wood.
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A, T T7XpEZNVNA DSV

F oW EY-H b o B
®OF ORC-F R EAY
w B o E

COBRERTYEINA VMDD I 77 VEIZ LB AATERBROBERICOVWTRR LD TH B, o
¥, “EEMOWE" CBTHRAMET, ChETRRET . TELEED S b, iKECRE
(Dipterocarpus) OB THA N VESTEF T —AMD, H VTV EVEIALVHD, BXU7 4
VEVETE VY ORBRERE OLBRN LT - 1o, ek, KBBREMRSICHIY, KMol

HROGHEL I ncEBRETFRCEH L ET

1. #RMEIVRBRAE

HRMOHKESIL Table 1 DL kbh TH5,

Table 1 IGRXHH TV BRBHCOWT, KHSHT, AMEHEOREIHRE, <17k, A, B
N7DELEY, REARIVEE A 7OERESORRD 5\ VIREX L » 7. RABFAMER X
RERFEIRR? LFRRTH B, 2L, 777 FEREREOTBET L5 VHEMRIL 16 % O 1 KERHE
Al

Table 1. =® #*

Wood samples

5t " E2 & Ak B B
Vernacular name Species Log number
7 w4 v Keruing Dipterocarpus sp. VIA-1
2 04 v Keruing Dipterocar pus lowii VIIA-5
7 4 v Keruing Dipterocarpus sp. VIIA-7

2. RRASIUEE

-1, fkEMHE
BERAM OILESHOFERIL Table 2 DL kHTHS,

(1) WECFERRECFELE=R L THRER - BEEL @~ HELFEBMRECFE=F 1 7HRE
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Table 2. $tEAM O{LEER (HEEAN %) s
Chemical components of wood samples
A[&E4S  Solubility in kB | @tin
# | K von T a—=n| I-;?D 1 —Zzl)l Vr7r=v
i K|+ Xv+€v| ~%+ v [Holocellu-| e-cellu- | Lignin
Wood sample Ash I twater [Et-OH- | Hexan [lose lose
Benzene
VR % VIA-1 0.71 2.0 3.2 1.8 72.7 50.8 30.6
Keruing VIA-5S 1.15 4.7 3.9 1.4 68.4 47.7 32.3
VIA-7 0.83 2.5 1.5 0.5 77.7 55.3 25.83
Fa TN
SAuaq oA 0.39 5.2 5.2 1.6 64.0 43.5 36.4
Chhoeuteal bangkuoi
Fa7—n il 3 8 0.9 72.8 48.8 32.8
b ® 0.91 .1 2. . . . .
Chhoeuteal sar
INA vV IVA-1 0.49 1.5 3.3 3.9 74.6 54.8 28.8
Keruing IVA-4 1.26 2.9 2.3 1.5 73.5 54.3 28.0
TELV _
Apitong VA-4 1.78 2.3 1.9 73.4 52.1 31.1
All results are based on oven dry wood.
1) K4, V27 =vHIE Ash, lignin free. 2) [K5rfEIE Ash free.

HRAMOFr LR —R, @ kv —R, VS =VvERFER, BE&EINCHLY R, cExsL, I-7
43, kertkAe—X, a- LAe—-REFENEL, V7= vEEEMNMEL, WA-1 X ZhFhhENk
{EXRL, VIA-5 (Zhrtlr—2, e tir—AGHEMNMEL, V7= vEEENED . Wéﬁﬁ“
FE (0.1~1.152) 3B H £ h KREREBNLL L, IBSEF R, WA-S 0BKAES (4.7%),
Fra—AXVEVEES (3.9%) EFENMBOMBEE L D EL, WMA-TIX, 7Lra—AXvEViET,
~Fy VABESERREIRCED 5 T,

Zh b OEGT, BEIFEECIXVIA-5 i1 Dipterocarpus lowii LHEFE X h, MOERBEEL BBz LM
FE ST 52 (HOMA L HEOBEE), (LEAROKTE, LB~ L 5K, SRABKLER
Ehhish B Lol bhic, MKEORBOBEEL ODHETIX, SED~FYEI LS Y (M
A-5, B XU DMMOMEE), chETRRYTH > TERAIVAESTEF.T—1 Avad, F.7
- H=n, AY=VEVEILLY (VA-1, FXU VA-4), BIXV7 4 VEVETE VL,
FBEEENC TN TR - B TH A5 LHEEIR TR I, (LZEBLSOROEES 2EYRL
T3, ~

Table3. t A M BHE O BN % HE

Morphological properties of wood samples

A s oM Rom) | B # B | TREZE W 2EFEX
Sample Fibre length Fibre diameter |Cell wall thickness|Bulk density(g/cm?)
VIA-1 1.50 30.2 12.3 —
VIA-5 1.53 30.2 13.2 0.62
VIA-7 1.75 26.7 12.1 0.65
TA-4 . 1.68 27.1 10.7 0.66
I®-1 1.52 24.3 9.5 0.58
IVA-1 1.72 31.5 13.5 0.68
IVA-4 1.77 30.0 11.6 0.57
VA-4 1.76 29.4 10.8 0.58
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2-2. #EMEHOR EOEE

HERAM B O IBAEE X, Table 3 DL kb Th2,

HEERM O EMERIT 1.50~1.75 mm, @AEIEIL 26.7~30.2 p T, VIA-7 (XfuDfEfE HETL T, ik
RACCRL, @HEESCRR GRER 1.75 mm, @R 26.7 #), MIEEOE XX 12.1~13.2 4
T, BHFRCIZERIIDE I REL V. BERMOLE (BETELD 32 X - fEx R L (MA-1
DREMEERL 2, FHEROME T, WIA-1 & IA-7 OFBEELL, @EFAUCBELRLL.
ZHhHOERMMKED Dipterocarpus BE KB TH L, BHERTIE, IA-T BH VY ROTEF T —
W RAvad, AYV=vEVEIAL Y (IVA-1, XU VA-4), 74 VEVE 7Y HEREH
BETHY, WMA-1 5IO A5 13, HAVALSTEFT7—14 ¥—ABHEZERAFOMEEZRL T
B, —HEHEEE, SERLYOEAYRL, IA-1 IO IA-5E, »V<=vxvEIALL Y (IVA-1
FIVWNVAY, 74 VEVETErYHERESRAETHY, MA-TEZHVRSTEF .71 H—
Ny F o T—=n AvafelhlscfiExRLi, MRECEXX, »V~vEVEILL v (IVA-1
FBIY VA-4) L, BEOEWI/ V- FTBTHL0LELOND, BREERIFEET, %<
‘© Dipterocarpus OB OV TOREMP D7ch TH KEPRIMARELRL TV A Z 235 hadibh
B (XD TkWT, SREEROHEIL 530~780kg/m® TH D, 600~650kg/m® *iRTHIREINRD
EANE

2-3. X L T |k

AAFDOEMERS IO B LRI A 7 OWHEIL, Table 4 DLkh TH5,

S FINERIE IA-7 5L E <, LT VIA-1, IA-5 DIECIEL e » T\ B, MDRrire— 2
FEE, AR EOMCEOHBENEETHZ 1 HLRTE DY, SATRRBIHRAMORR €L
m—AGHE (Table 2) OHP L, AFEOEHARRL T3, »—={fik WMA-1 XRLEHL, DT

Table 4. U 7GR LOGBE A 7OHE
Pulping conditions and properties of unbleached sulphate pulps
AT BULE 25% GHE®ETA»)), Bt 4:1, BEAr . — A RERE
(170°C) F@ERsf) 1.5hr, RHREREERR 1.50r
Pulping condition: sulphidity 25 % (based on active alkali), liquor to wood ratio
4:1, schedule:1.5hr. to 170°C,and 1.5 hr. at 170°C

EETALAHY i £ Yield %* _
EMES| R B (N0 LLOE B W = —=fli | BBECREA)
«Cook No. [Wood samples| Active alkali | Screen- | Screen- | o | Roe ?g;%ﬁ‘;;ceﬁzd)
(as Na;0) | ings ings
1 VIA-1 16 46.2 0.2 46.4 4.31 17.6
2 VIA-5 16 435 0.2 43.7 3.71 17.8
3 VIA-7 16 51.7 0.1 51.8 2.82 20.1
4 IA 20 37.9 0 37.9 3.19 12.4
5 A 18 40.4 0 40.4 4.60 14.6
6 I® 20 4.3 0 44.3 2.07 15.8
7 IVA-1 16 47.0 0 47.0 2.99 18.3
8 IVA-1 18 46.1 0 46.1 2.67 19.0
9 IVA-4 16 48.4 0 48.4 2.87 18.6
10 IVA-4 18 46.7 0 46.7 2.56 19.4
11 VA-4 16 47.0 0 47.0 3.77 18.6
12 VA-4 18 45.5 0 45.5 2.64 19.4

* S AH Based on O.D. wood.
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Table5. AR -t A 7 0 WH
Properties of bleached sulphate pulps
3 . . o, h
w7 E R | ;‘ﬁ ® o ved % lm & m| PC @ o*
Pulp No. 2 Z 1k b xR M HIED Brightness PC number
E;spleached pulp 0.D. wood basis
is
1 VIA-1 B 97.4 45.0 82.6 3.43
2 VIA-5 B 97.4 42.3 78.4 4.00
3 VIA-7 B 98.1 50.7 85.8 2.83
4 IDTA B 96.4 36.5 82.5 -
5 IIA B 94.7 38.3 85.9 4.17
6 I® B 98.1 43.5 82.0 —
8 IVA-1 B 99.0 45.6 85.2 2.88
10 IVA-4 B 99.1 46.3 87.0 2.50
12 VA-4 B 93.5 42.5 88.2 2.54

* Ak 1) 28 See reference 1).

EE4&fE Cl-NaOH-C10;-NaOH-CIO;

SEDEEHMNIAHL 1) £ Bleaching conditions are described in the reference 1).
VIA-5, VIA-7 DJEIZAEL 75 » T, IA-1 kL0 IA-5 @ = — ={fiiX, EEA AT L LTERPT
BTEBLBbhb, REA- LV 7OEBEIR 17.6~20.1 T, HEIRGERCOML T, X
BED Dipterocarpus JBE O TIL Table 4 KB X 51, HBEAEDORL DT — 2L DT,
BEENREEO TCERWHELE T, A FNETE, MA-TILZh T CRBRYT/c- TEfio &
OBE L EL, BREMEYRLI, MA-1 X, »V~<varvEsrd4 v(IVA-1 X0 VA-4), 74
CVETE L VHERERETH Y, WMA-S X, CREVERRLE, »—=fiTik, WA-7 X, AV
<VEVEIAALY (IVA-1 KX VA-4), AVESTEF . 7—A H— Ak LR HBREE
RLIH, WA-1 X0 IA-5 %, # Vv ARSTEF 57— Avad, 74 VEVETE VML
FAREOEWER R L., REB L7ORAGE T, MHRXED Dipterocarpus B, H VRS TEF
Avad, FaF—nr F-AFERROCTUL KE 20 FiEOEERLTW50T, #EM-<
N7 b EIERETH S - LBTEDBRI,

2-4. = =

EE L7 OWEIL, Table 5 D&k b Thhb,

HRALTOEARIISE D BIF T {, IA-7 O MNEAKROHRE 85.8 R, VIA-1,
VIA-5 OBGBEIELS, fFic WMA-5 OB, HEE 80 TEL T, FRBR) OBERXRT
PC {fid 2.83~4.00 &L2/gbE L, BAAAVTOEBEDEVL DEREFAMEERRL TS, Zhbd:
HBRERE MK O Dipterocarpus JROBME BT 5 &, EA L7 OAGBEE, WA-7 (» )<y
EVEI LA VH(IVA-1 BIO VA-)LFABETHH, WMA-1 X0 WMA-5 BAVASTESF T
—AMERETH D, T PCAIICOWTE, BEELIISFAEOEMIED bhi, fERORBRT, &,
BRRODYL ¥ — F ECHECRD bR IS ROBIEB AL, SEOHEM 1 FLHE HBDORIC
o 1o

2-5. KL 7TOEME
BERM 17 CREIE S EOIED OWEMVEEEIR, Table 6 & 3) Th b,
BERM - S IHRENE L, FIRD, BWH, THTREIEL >, FAEAABCIY, chbo

27—
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Table 6. #% Wi A B B
Evaluation of sulphate pulps-
J g ) — =
on oo s [ BE slw el SMipaelsmell 78704
Basis |Thick- |Density in Burst | Tear endur- |Free
Pulp No. weight |ness ler%gth factor | factor . nce - ness-.
g/m? mm g/cm? km (MIT)| (CSF)
1 VIA-1 61.08 0.078 0.78 6.7 3.8 115.3 41 200
- 2 VIA-5 61.44 0.082 0.75 6.9 4.4 134.9 66 225
g 3 VNA-7 61.08 0.079 0.77 7.5 5.1 162.9 300 230
133
8 4 TA 59.94| 0.078| 0.77| 65| 3.7 1201 30| 210
'g 5 IOA 62.95 0.086 0.73 5.9 4.0 117.6 39 205
o] 6 I@® 60.41 0.079 0.77 6.8 3.6 127.1 49 205
Kiig 7 IVA-1 59.04 0.085 0.69 5.8 2.8 130.6 28 230
8 IVA-1 57.61 0.080 0.72 5.0 2.5 112.8 16 225
LS 9 IVA-4 58.11 0.075 0.76 5.7 3.1 118.9 22 210
® 10 IVA-4 57.79 0.076 0.76 5.3 3.3 115.2 15 215
11 VA-4 57.93 0.075 0.77 7.9 5.0 133.1 260 220
12 VA-4 62.31 0.084 0.74 7.6 2.2 133.0 78 220
1 VIA-1 B 58.52 0.065 0.90 5.7 2.7 119.6 16 225
- 2 VIA-5 B 60.25 0.074 0.82 6.5 3.7 121.2 37 210
g 3 VIA-7 B 62.03 0.079 0.79 6.3 3.7 154.8 64 230
Q
&
ot 4 TA B 60.02 0.078 0.77 4.4 2.0 108.3 10 210
A 5 TIA B 62.81 | 0.079 | 0.80 5.3 3.3 110.8 20 205
I 6 I® B 62.84 0.076 0.63 4.8 2.5 106.9 16 205
8 IVA-1B 62.07 0.085 0.73 4.8 2.4 109.9 10 230
R 10 IVA-4 B 62.40 | 0.082 0.76 5.2 2.6 115.9 12 230
12 VA-4 B 62.53 0.083 0.75 6.2 3.4 122.3 24 230
Table 7. 7 OWEICHT HEEFHERY
Multiple regression equations for pulp properties
Pulp property Variable Coefficient error of Y
I ¢79) 'a  6.0582
Yield hEEAE—A Holocellulose | by 0.56231 0.574]  2.1704
2. v—=ff Toa—n s XVE VAR a —3.2368
Roe number {43 Et-OH-Benzene soluble| b, 0.1224
~FH VAT Hexan soluble b, —0.5030
Y r=v Lignin by 0.2438l 0.490 1.0294
3.A & ¥ a  60.8648
GRER) ~F 4 VAELS Hexan soluble by 2.4727
Brightness |V 7=V Lignin by —1.2074
(unbleached) [EHElR Fibre diameter by —0.6836
1/D 1/D by 38.0088| 0.843] 2.2951
4. FE (g/cm?®) a 0.9185
Density K 4 Ash by 0.0403
Fra—n - Xv¥ VA Et-OH-Benzenesoluble! b2 0.0040
g = Lignin bs 0.0092
1/D 1/D by 0.2847
2w/l 2w/l b, —0.0053| 0.935 0.0248
5. Z4frR (km) a 13.6617
Breaking K 4 Ash b —0.7110
length ~F 4 VAH 4 Hexan soluble by —0.5312
2w/l 2w(l bs  0.1527
REBEN Specific gravity by —9.0858| 0.655| 0.8496
6. HEFAE a 10.1793
Burst factor |[K 4~ Ash by —0.9209]
~F VA4S Hexan soluble by —0.5196
2w/l 2w(l by  0.1699
BEEER Specific gravity by —8.0983!{ 0.595 0.8508
7. H5IHE a 59.1822
Tear factor [[K 4 Ash by —9.8403
i s Fibre length b: 50.7177| 0.462] 13.4436
h#EE Fibre length: L, GhiElg Fibre diameter: D, J— A vig Lumen width: I,
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Table 8. -7 DB T 5 FRME L ERMEE D%

Differences between predicted and actual pulp properties

SA7oWE | ROB| FRMEC) | £ WEQ y_o ¥ | E
Pulp property Sample | Predicted value| Tested value Standard error
1. ¥ (%) VIIA-1 46.94 46.36 —0.58
Yield VIA-5 44.52 43.66 —0.86 2.17
VIA-7 49.76 51.77 2.01
2. v —={f VIIA-1 3.69 4.31 0.62
Roe number VIA-5 4.40 3.71 —0.69 1.03
VIA-7 2.87 2.82 —0.05
3. A &8 E VIA-1 14.6 17.6 3.0
Brightness VIA-5 9.7 17.8 8.1 2.30
VIA-7 25.2 20.1 —5.1
4. BE (g/cm?) VIA-1 0.71 0.78 0.07
Density VIIA-5 0.68 0.75 0.07 0.025
VIA-7 0.70 0.77 0.07
5. ZrE (km) VIIA-1 7.0 6.7 —0.3
Breaking VIA-5 7.5 6.9 —0.6 0.85
length VIA-7 8.4 7.5 —0.9
6. HIEZIE VIIA-1 4.1 3.8 —0.3
Burst factor VIA-5 4.5 4.4 —0.1 0.85
VIA -7 5.6 5.1 —0.5
7. WB|ZE VIA-1 128.2 115.3 —12.9
Tear factor VIA-5 125.5 134.9 9.4 13.44
VIIA-7 140.0 162.9 22.9

HEHREEL Y OE TR LI, ShILE ZTHE LN 1 729 L R—@ERE R L, B
FTHEDHELEZ bh b, Table6 CH LA L 51, HRE A F7OYWBENEE X WK ECRBED
Bl T2 L, WA-1 X0 IA-5 OV OERER, » v ASTEF . 7—Ab- 7 (DA
FIO OI@®) LITERETHY, » Vv EVEIAL ML F (VA-1 F 10 IVA-4) L h BUE
FRLTWB, MA-TDALFOBEFETRO AT IDEL, 74 VEVETE N VML FEERL
TfEir 52 T b, oM L 7 DEBEE, chI TRRYT- TEREEN L 7o s T
X, THED X PREVEERRL TV B,
2-6. NNLTOHEEDT A

HRAM L T DEEEDOFH%, Table 7 KRIM TV A EERHBRRICE STk - T2

ZhbOE EEHBR (Y=0+bXi+boXot - 40.X,) 13, XA LIBEEEM 20 Bizo\T
D, 777 YRI5 TMEARER»DHEI AL DO TH Y,

SEOURM O FERBUL, ST A AERBRY L2 FA—D&B¥EAL T W3 D
T, Table7 OEBURHBALEA L, HOILEMER, HENEEDOENEMEL S 1 7 OEME Y TR
TEZLTTHD, LichioT, Table 2, 3 WRINTWHH LMK, HENEEOEREY AL
T, Table 7 OEEIRHBRICL D, BRM N F7OEEBDO FRMERSE L, #F(X Table 8 D&
BHTH5,

Table 8 THIL A /e L 51T, BERM L 7DHHEIT, <AL 7OEBE, BIVY— OBEDEE
11, TRMELEREE O£, Table 7 IRIN T BEEE2ES LR, T e, FOMOKBEDEE
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2

ik, FEMEEERMER D L —HKL, MEOEXVThHEERELT TH- 1,
Lizhto T, Mo{tlm, HEnEEONEME,» L, EREHERCESHT, -1 70#ERE
%, DV OEEEY S > TFRIL S 2 2 LAHbLMIIL» T

3. & £

<5 YEI AL VH (TA-1, TA-5, IA-7) 22T FERB Y e - 1o,
BONEROBEEIRDO LK D THS,

1) KRBTSR OBR, LFEERO KT, #RABGEIThZArth Ricd 2 3T D LRI,

2) BERH OWMERIT 1.50~1.75mm, SAEIEIL 26.7~30.2 », MIABEOE X% 12.1~13.2 4 Th »
teo MOKE (BRBER &, 22U\ X o KefEx R L1,

3) AAFLRBROBR, WMA-T (LA 7R, BEal, BENEEL LICEEME L TInih BIF
TefEx R Lic, —7, IA-1 3s30° IA-5 i, »—={lip'E<, EA#ENEL, BLEI N KEH
foo ERBENEEL A CTRBREYTL - CELEEM AL T Oeh T, PHEL D PPEVEYT
L,

4) RN T OERE L, ERRAHEROBRC LD, HotEaR, HENEEORNEMED S
T DERER S » TFHL S 52 LI DA - 12,

X [

1) BAHE - FR E: BEHOFASEER), 7€ b vERM—%0D 1 —, KHIE, 22, pp.552~
556, (1967)

2) B B-FIUNE - BT M- FEREA: EEMOKES, »vASTEMOHKE 3), »v
EOTEM SBED A (FEX), WRPFR, 197, pp. 163~166, (1967)

3) T B EEMO- L SL, EoBkBEE, 22, pp. 175~187, (1968)

4) B B EEMOLFER, HEBMEEL A 7OREE OBIR, HK-$5%5, 22, pp. 581~
590, (1968)

5) /NRFE—: EEMOME 1, M. » v Ko 7EN SEOBE, HRFFE, 190, pp. 13~31, (1966)

6) CATHEE : EEMOHEI, EEMEE (2 7+8) O A FLBIVT » 43— F=F
BIGERRER, PKIRFTER, 207, pp. 165~186, (1967)

) BB EEMOWRET, L.h ) <V 8 VEI AL YHOMEREIKE, HRFFHE, 206, pp.
7~16, (1967) :

8) ZA)lfh : EEMOWEI, .7 49y EVETE + vHOBI L, HKRAFE, 208, pp. 94
~105, (1968)
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XI. Kraft Pulping and Papermaking Characteristics of Keruing
Woods grown in Malaya

Tsutomu Kavama P, Fumihiko Kixucar®, Isao Taxano®™®,
Kuninori Usami¥ and Takehiko Ogino®

(Résumé)

This paper presents results of experiments on the kraft pulping and papermaking of
three logs of Keruing (Dipterocarpus spp.) grown in Mé.laya.

The results are summarized as follows:

1) The results of the chemical analysis of the wood samples are given in Table 2.

There were considerable variations in main components and extractives.

2) Morphological properties of wood fibres of the samples are given in Table 3.

These samples ranged in fibre length from 1.50 to 1.75 mm, in diameter from 26.7 to
30.24, and in cell wall thickness from 12.1 to 13.2x. The basic density of the samples
was very similar.

3) The results of pulping and bleaching tests are shown in Table 4 and 5 respectively.
Evaluation data for the unbleached and bleached pulps are shown in Table 6.

The pulp from the sample of VIA-7 gave relatively high pulp yield, good bleachability,
and high strength properties among the pulps from many species of tropical woods. On
the other hand, the pulps from the samples of VIA-1 and VIA-5 gave relatively high Roe
number, poor bleachability, and high color reversion. The strength properties of these two
pulps were lower than the average for a number of pulps from many species of tropical
woods.

4) Prediction of pulp properties of the samples was based on the multiple-regression
-equations given in Table 7. The results of the prediction are shown in Table 8.

Most pulp properties, excepting folding endurance, should be possible to predict with
a high degree of accuracy from a knowledge of the wood and fibre variables.
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(g
XII, =7 ¥Ez/V4 vHD~— VX — FEERER
®E R =& B5B®
= B 5 = @

<35 xgEs A4 v (Dipterocarpus spp.) ¥ 7T EKDOAKIZONWT— FHE— FORERRY B\,
FDHE— FEECOZBHEY RN 1DT, TOEREYRET S,

(1) Chief, Pulp Unit, Forest Products Chemistry Section III, Forest Products Chemistry division.
Dr.

(2) ~ (5) Pulp Unit, Forest Products Chemistry Section III, Forest Products Chemistry Division.

(6) MEE{LFEMMKELEE =RHBRHHETTRE

(D HECERRECFEE=FHBHERER
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2. HHHEFT

HRAKDOREE WA-1~VIA-7 D7TERT, #5mACH XE, Db » 7Ll
Fy LD I Lo i 25mm & Tmm BT, BEOEHLCBE LT » 7 R ERHC
L7,

3. &% B F &
AT ORBRFEL TR CHIEER (KRFFRE 207 8) LRBEIZR /it o T,

4. X B B R

FPERC LI, HRAM OB ERERE YR T 5 coic, REREY 3 Bl (165,175, 183°C)
CHT CREMM A 35 278 » 1oh’, N T OGS H5HER LA - FREDOHEBEY Table 1 5 X1U°2
T,

4-1. HFRERIRER

AEREDOET LB A TINEK, kIUOMERROERIL Fig. 1~6 TR TEHR) TH D,

REREDO LACL b5 A TNRORD, & IVE— FHESEIRBIFL 5 A1, omEMe
HFEL LR ER LD, Zhb 7HEAMOMmtY (Table 3 2R, MRS HREZESTER) ¥k
HUIER, ~Fv Y oERSE, D 3R, WA-1 GhHEOS Vb 0), IA-5 GhEO ML
eh D), WMA-7 GhHEDODIWL D) 2 B, ThbiOE—§MNkyr 4 AUBEXIFE T L
L, ROERE R 77

4-2. 4 XRR 1

FRAILEE 183°C (10kg/cm?) THREME LI L 7R L DBVTARTF 7 4 Y=Y g VI 1 XFIDOFRM
RREY B 7L -1

Ticbhb, A= FREMIZ- 257 4 vo< Y vEFEASALTE (H#E 200 g) ©xiL, 0.3, 0.6,
0.9 % & 3 BHICEZTHEML, AFCREMETAHETHZEXENELT, 7=/ -1 L2 vE
0.3%—BICFML, g 1Y FT pH % 4.5+0.2 IHAM L0 bRE, BFERS IOCBMEA T L
THERBRICH L1,

Z ORI Fig. 7~8 iR,

4-3. 44 XHE?2

LTREAED AN THFERLUCKEK,ET = 7 — v vk 0.3, 0.6, 0.9%%ML, RkC-257 4 v
=wrY g YEER (0.3%) L, v FT pH AME Ik 27 - DO BEE LRBRIKA 15,

D7 =/ = A vV A XRROFBERIL Fig. 9~10 RTLEED TH 5,

4-4. AR B R R

F A RABRRCHACC LD LA E VTR FEHRHLCHEL, BEEROA- N7 ~=loHEmE s
3,6, 9 %03 BMICEL TEBEL, SHCHMBTEZERETI50°C, 3HMOBLEE = 7 TH
BHRBITHEL 12,
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Tablel. # 4 #H # &

Results of screen analysis

Mesh
HAKE BB LORBRRE ~24 24~48 48~80 80~150 150~
Mark of logs and -
defibrating temp.
165 10.3 42.2 15.1 5.8 26.6
VIA-1 175 15.6 45.9 14.2 4.8 19.8
183 14.4 44,7 20.7 7.4 12.8
165 14.2 48.1 13.4 4.2 20.1
VIA-2 175 12.2 46.5 11.8 6.1 23.4
183 14.4 47.8 12.2 4.0 21.6
165 14.0 44.9 14.1 4.8 22.2
VIA-3 175 13.3 47.1 12.2 5.1 22.3
183 13.3 48.1 13.3 ' 4.8 20.5
165 14.4 47.2 15.2 5.6 17.6
VIA-4 175 15.1 46.9 14.8 5.6 17.6
183 14.8 48.1 19.2 5.2 12.7
165 13.1 44,4 18.3 5.9 18.3
VIIA-5 175 11.0 41.0 20.0 5.5 21.5
183 14.8 44.6 20.1 7.2 13.3
165 15.1 48.7 13.8 6.2 16.2
VIA-6 175 14.9 46.8 18.2 5.5 14.6
183 14.3 46.8 20.1 4.1 14.7
165 13.1 41.1 21.8 5.5 18.5
VIIA-7 175 19.4 45.7 12.3 5.0 17.6
183 19.3 45.4 15.1 6.8 13.4
Table 2. H & B
Brightness of fiber board
=] ! EE  Brightness
- ﬂ'ﬁ 45 = =)
AKX E S 7% % [ & (°C) Cooking temp.
Common name Mark of logs
165 175 183
VIA-1 24.8 22.1 17.6
VIIA-2 25.0 23.0 18.0
AV VILA-3 23.5 22.0 20.1
VIIA-4 27.2 21.8 19.4
Keruing VILIA-5 24.1 23.2 20.0
VIA-6 25.4 22.2 20.2
VIIA-7 24.4 21.9 19.5
* Determined by Hunter’s multipurpose reflect meter.
Table 3. £ & K © #H W %
Extractives in logs
R Solvents | L, | 25, Teby |28/ —n st
#KSE Mark of logs Hexan Ether Acetone Methanol Total
VIA-1 1.84 0.49 0.70 1.64 4.67
VIA-2 1.27 0.22 1.09 2.10 4.68
VILA-3 1.76 0.30 1.18 1.63 4.87
VIIA-4 0.82 0.23 0.74 1.66 3.45
VIIA-5 1.42 0.39 1.54 3.12 6.47
VIIA-6 1.34 0.35 0.77 1.68 4,14
VIIA-7 0.48 0.19 0.50 1.71 2.88

g
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XI. Quality Test on the Manufacturing Hardboard

of Keruing Woods grown in Malaya

Sadao Nacasawa? and Yasabur6 Sano®

(Résumé)

This paper presents the results of the experiment on hardboard production from tropi-
cal wood species. The wood samples used are seven logs of Keruing (Dipterocarpus spp.)
grown in Malaya.

The results obtained are summarized as follows:

1) The boards from tested tropical woods have similar mechanical properties to those

(1) Fiberboard Unit, Forest Products Chemistry Section III, Forest Products Chemistry Division.
(2) Chief, Fiberboard Unit, Forest Products Chemistry Section III, Forest Products Chemistry
Division.
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from Japanese oak or beech woods, but the former gives boards with better water repel-
lency than the latter.

2) However, the further treatments such as sizing, heat treatment or oil tempering
might be necessary to improve their water resistance for commercial usages.

3) In general, it can be said that Keruing used in this investigation is technically
suitable as raw material for hardboard production; but the qualities of board from these
Keruing logs are comparatively less favourable than those prepared from Keruing in

Kalimantan.



