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SELFOIRE, REMMIRECEERL N, FAREEOBETEL, /1~ FE— FOEA
LIRS WU EVZB,

VtopEsIUNIHoEZEN SRS ick D, HRELARICHbAR, MILPTEsh
TELARPRRASHITL -7,

2 x

# e e e rhit e BA S 3
I 74 0VEVEVy F 39 VHOMREIZERHEEL - e, BN Bl 9
M 74 )EVELVy F 77 YHORKE, IWHRBLOKMAEDS obipfo ¥ EL-19
NV 74VEVELy F 77 VHOBIERER o L ETHR « FE Feeed2
V 74 VEVEELY P 537 VHOWERRA D a— b g [F— - BE Ehe67
VI 74V EVELy F SO UVHON 20X BEEE e IO 78
VI 740 EVEEVy ¥ 77 YOG IS BRI 8 o83
I 740 VLY K 77 YHOU SIREREE BB W% W BETE BA
X 74VEVEVy ¥ 77YH0a—2 ) —BUROIE- e KF O BE KT #e 104
X 74VEVEVy ¥ 77 VHOBRDER e fA ik - AR BB 117
XI 740 VLY F 37 HOMHBEM e F e R £ 124

19704F 8 A18H &8



v

v

VI

I

VIl

b

XV

- HRRRBRGENY B2 T

TANEVFEL oy F 57 OB eerreeerrreeeseren oo & s 131
FAYEVREL o B 57 VR OFEGH o verrreemoreeemeres s FATIRIYLR-- 147
T4V EVEVy ¥ 79 VHosc -l - SHAS0E TR Wt RUIE S KT AR 153
T4 VEVEY e ¥ FTYHD A= N E e PR Rifl £ - (FFFF=28--- 158
Contents
It EOAUCEION s+t vvreesesrramtrsenrimriansietanraieaeans Akira Naxamura and Takuzd Tsutsumoto--- 3
The anatomical characters of Red lauan wool
from fhe PRIIIDDIMES: ««erretterrerenesmrireieirtiient e Toyonobu Sucawa: 9
Density, shrinkage and interlocked grain of Red
lauan wood from the Philippines «-«eeeeeerrermeremiieniiiiis Tatsuo Nakano--19
Mechanical properties of Red lauan wocd from
the Philippines:«coeseeerornien . Ryvobzaburo Yamar and Kodichi Konps:--42
Drying schedules of Red lauan wood from the
PhiliPPines «ee--escrerrereemirntimmineiennteenenieeee e Shoichi Sars and Hiroshi Sumi-+-67
Sawing properties of Red lauan wood from the
Philippines using Circular Saw ««--cs-seoeemrrsemreimie e Kivata Y amacucat- 78
Cutting properties of Red lauan wood from the
Philippines by rotating Knife -+« --ceeosereseemmmmtemonemniriim e, Tooru Hosui--83

Gluing faculties of laminated wood made of Red lauan sawn

boards from the Philippines :--Kazumi Moriva, Minosaku Svcavo and Yasuto Cuisa-:-

Rotary veneer cutting of Red lauan wood from the

Philippines «oc-coeverereroeneiie Nobuyuki Kinosuita and Yutaka Onira--
Veneer drying of Red lauan wood from the

Philippines: +eosseeresrorieriinereinerenniianinns Takuzé Tsursumoto and Takuoki Hisapa---

Adhesion properties in veneers of Red lauan wood

94

104

17

from the Philippines «--:revvevivriiiini, Masashi Yacisuita and Hitoshi Karasawa--+ 124
Paintability test of Red lauan wood from the

PRIlIPPINES ++-vvrevreerermrereeanninitie ettt ettt Jird Kawamura--+ 131
Relative durability of Red lauan wood from the

PRIlIPDINES «+ovverrereeeenmreniiiaiint ettt Shéshiro Matsvoka-+ 147
Kraft pulping and papermaking characteristics

of Red lauan wood from the Philippines:--+++ oo Tsutomu Kavama, Fumihiko Kikucni,

Isao Taxkano, Kuninori Usami and Osamu Howxpa:- 153

Quality test on the manufacturing hardboard of Red lauan wood

from the Philippines-----eovevreiniiinn Sadao Nacasawa and Yasaburd Sano---

168



B OME 16 (R « SREE(LEM) — 3 —

I #

il

T =

5] N = />

BRI, 7 £ /5 £ RO LT HISOBFE DR DM E R N THEICD O T— =D HRERE T
B, TOMBERRRBRELTE 2, AN, CSERBTAIRDONMHA E LT, HHUEHTH L hots
AXNT& 74 VEVEVy ¥ 0 vEEIDHY, EEEBROFECI DEBNCGHEEZRT
Hrzliztliz. ZhIRESOTHROBE L OMBLENSIICT B2 &, 4H%OH LOEEOFR A
FBICHI-Th, FMELLOEHESZ 0L B NS

Ly ¥ 37720 THE, FERELEAADPECENTLTTIRE OBRBEERREIATE
WAH, ZNHRBFHIZNLLLLTHRBAENEL LY, bhbOo—HOKRERE O3
MU, FABEROBATIHEEEMALEN S b, BRI~ K FA—0RBHERANEcENETh, &
HAEEH, REEE EOWRELGRBHEAT T 210 2L DT ORBETE -,

8k, Vo ¥ ST7YVOEREEBOZINEDOMUILICHI TR, 74 H+RDO2 5 T8, 7€
VE, A7 nEicEREB S, ENFNOBEA SRS &t L.

ZORBRITE L, RERMOTEIZDEZERUETHARAL LAEL LM () BXU0ARBRDOZTICE
t8 7% B - T AR, (CEBORMICEEORELRT 5,

#" ® M
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Table 1. 4 x® F 4 o ¥ ik

wormas” Cem | em” Cem® T e ‘J—'I:J’??(Diﬁ! bROEE 0
(m) Bk w8 ek [ e ko | o e ms ko

XA-1] 9.7 10d 90 78 i‘Iﬁ a5 a2 || o wxgﬁkg N

Xa-2| 2.0 ng 86 e 63 6o 40 | & Lo [y 8w | L

IXA-3| 2i.1 130 102' 78 74 3.5 3.5 40 PN SR I Ef{/‘“& FN EZN

XA-3

Fig. 2 A D LR Fig. 3 SBUOBR (XA-D)
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8°45°, #ikd60m, 7Y T v ED T IH VhEEANARM EHOEF D, WK 40km 120 5 726,
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YHEHBRAL LTI ENTELBORAFEARATH O, 19~28mDi% 2 53 LI RRMORIET A
Ufze

CNSREEKOFEIZLAH T, FABELXKA-], KA-2, XA-3, XA-4&L7h, B
A EELDIF 2HER (KA1, KA-2) 04&BE LEA (KA-3) oROESTHD (Fig. D.
B, IhsAobdic 20T, MRS —EREh >OHBDAEMNEE L,

BEAKRDOHART L 2 &% Table 1 C&KRMABRBLFRO ((RIFL), thily, KOBOERLEE
Fig. 2~5 1Z7-7,

Zh ok Fig. 6 Ok ZEHBEROEN KA %2 2 pTHE D, Thehmy, WU THELL. B
MO BRONBORFREIRSAL SOEHEARL, RELABH LN 2 mEEESINS . H#, HEBRRE
KERIHMICSS U AT p 5 R E30~40cmOMfEz & - T, IOMEERTESELT, FARS
OERRBICTLOMD S(I~BIDFEEE DT (e ZFXA-1-H{1) . ThEUADEET, AR LELEFRS
1HICESEM L DOV TH, ThZhoRBETHENE>T TS 55, Fig. 6 I2d0 5% 0
BAREEMAER S LI IREACSTLIDTH S,

ABRBEROEN

#HRFIZV Y ¥ 57 (Shorea negrosensis Foxwortuy) 3 E A (MEB XL EICK 2980
HER4EAR) THB.

HEEAROWRAMEER I NS IB L AL ENA LB OSNLOD, BREROEHEPER, HELLOE
RIBEAHTHO IR B

CNOEBEROER, BELLEOERFHMCEYIERE—FOMEMEDL L, BLboHLTd-T
BERRE, BME, AEEE RE, MRSEREIHAL, BENEYE SELTERRELT S 2
fo, BERRBHELBSSL, #8555 2BHICEOTEILLS.

4 FRCOOWTOHERBOHREL Table 2 [CRT ., AMBEYR, JEFREOL2UR KOV TO
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=1

Table 2." §# % B & o # H

o w bEBEEWE & % W M OE (%) FER
(glem?) Boat Ao FEE < B I (5 1 U5/
0.37~0.51 2.2~3.3 ! 6.8~10. 2 i 2.3~3.5
XA-1 0. 44 2.9 ; 8.0 2.8
_ 0. 37~0. 65 2,.5~4.8 6.8~10.0 1,7~3.0
XA-2 0. 50 3.8 8.2 2.9
B 0.39~0, 68 3. 6~5. 4 7. 6~10. 4 1.7~2.5
XA-3 0.55 46 9.0 2.0
_ 0. 36~0. 59 2.4~4,9 6,1~ 8.1 1,5~3.2
XA~ ! 0. 45 1.0 7.0 2.4
G . ; 0. 36~0. 68 2.3~0, 4 6. 1~10.4 1.5~3.5
F B 0. 49 55 5.0 2.4
Table 3. MSERBRORESE (GHIRE)
cumEnE | o ok | U @ W IE A A ol & | eakms
AES o ey it X '1‘1 x A
@\Tﬁ =5 (g/cm3) (90) EYX f}fi& ﬁl = Jj. | (ﬁg Iﬁl)
| 4 (103kg/cm?) (kg/cm“) (kg/cmb?) (kg/em®) | (kg/cm?)
XA-1 0,43~0.56 | 13,0~14,5 84~ 99 645~ 760 366~405 1171~1513 83~ 77
0.48 14.0 89 703 387 1331 70
XA-2 0. 48~0.67 | 13.5~14.5 95~131 754~1023 436~546 1035~-2268 82~100
0.58 14.0 114 932 501 1508 92
IXA-3 0.59~0.74 | 13.5~14.0 118~146 914~1199 474~618 1368~2399 78~106
0. 68 13.5 130 | 1080 547 1950 89
3oy 0.43~0.74 | 13.0~14.5 84~146 | 645~1199 366~618 1035~2399 63~106

0. 58 14.0 m ‘ 905 478 1596 84

¥

Lz e 426 kg/m® & 0.52g/cm® TH B0, FAMOEHFKEL, TOREFRXA-3>EKA
“2OXA-4ZKA-1L7 3, 24, CNODORERNMCET ZEWHRVFNOREAICENTS, BldDd
SN @7 > TR E IR BHEMERT .

HREWER (e) LEFFEY (B) L0k (efR) RRFADEIHN2TT, THIIEHROMHHMD
SE28 D R0 E Y, BEABTIRIKA-L 2, 3, OFEATIZIELVY, KA1 dchoick~rT
WD NEL,

REAMOBERBRERCIDE LD, Zho0ELELOBOEKA-2 OBAROKLD SO
72 D M30~60B DIPALICH 51, < DIERMBIIHHF MO E I LTRTOZEFRT . chickl,
XA-4 DEAROZEABE AN PN, FRMOET KL, Bhih 530Kk 338k
AHD B FANOOTROMBUC DO T HIZIEE Lo,

BEMEDS S, LHBOMAMOBSZ 58I Table 3 DL BVTHS, BREODH D ICHTI

EEIMAAEL, EBEECANRIIAWNENESITH S,
S RS A FRE TR U EOII215. 6km (18, 2~17.dkm) 750, F7o, HEMRSEZ YV
7 RECTER Ul F4120. 34X 1072 (0.26~0.41X1072) &7 7. WEHG S A EEEEANRE T
R L2 5.7 (4.8~6.6) THhighR&EW, ok, WM, BEHM, BRFENO 3 ST 5kt
[EFGY v 7 RINTL00:8.5: 3.5, BIEREETI0: 7.2:3.2&75 8, HILHRFHEMSD I,

B
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VDEMOBERICH I - T, EBHEZHENTZIREL, MHOA 7—1H, TEFVERL LA, &
BMEOHMUL MO * 5 v FHIZL SRTHMSHIZEREMNIPO . BRICIZEVRZPPREVD, &
BREEESIBELLPHTHTFOORMILLOOT, YWEEREAL60°C, #EEF£5°C, KELRBE
SO°CHEDRY Yo—AtslidiEE Z oNnb, ZOSVOWERAE (BEX 2.7cm HBH) 35 ARE
THY, EEOTHMKTORAKIZ6~TALEAS.

DI X BUIHNMEHLIZ DT, A 25°, RADE X0, 2mmO & & 0 REHMHE 3 Bz
C0.48~0. 63kg DRHICH 5. BFHRO » 7 Y FH, H7—nHl, 7TEF YBUZHRTXA-1 30<K,
XA-2, 3 ZiiEnZ 2. OCHOBEEHID CVEHICIvD, XA-2 0BG, O SR S0mizx
THHIDEZED (KD (30.004mmTH » 72

hildzspic 517 ZUIEMHELIE, 1 NSO DXEVEI MmO L & 1.8~2. 4 kg/cm (HELHD THD, K
AMTHXAISKA4<XA-3<IXA-2 OYE #4 5Hk, CNSREHMON T VEERSTE L
VORI 51T, FRELOBBRIBOTOPRERMTSY, CNREHEABOZEIZLSLDEN
bhb, HEOHEMICOVTIE, RERTOBITET S L EOUAEITRS 1,000m LITFTHY, KA
-2 BRU 3 TREMAROEENAE Y, HBBMNT 51 2BEL L0 ESLBOEL, BHIC
EZ9E

DEHMOESEMHIZOVLTIE, 5 BEOBEN CX3CAWETIEIN XA KA-2 ORAMOE
AFhdblookg/em? PLETH Y, FEHETES 0ZL O RIFEMEER L, FANTRXA-2 O
HHMBKA-T X9, 20~30%8E . &/ JIS 12X ARUEMES iz Disns, 2y TEIRESHK, =
XA ¥4 VEBEHT, KA-2 BXA-1 XDDDPBVHINIZH B

BEUHIZOOTHE, BABICUHLZEOO AP IH ST, FX 1 mmTIREANNEHF20% 2
TORFUEBEEMSL ONz. 2mMmEETIZ, /X /=&AL & #EEN$£40~50
xR Lok, HLUKEEHE MR S DI0%RE LIZA T Lizk), BHNFRIZRYNCEDT S, C
DA, YIRS 4 ~5 EiRA O IE IS TS AAERERCZ 5, 0, B Aaden
LE-TISIHPIEZLHTE, UROHEHN DI BLTRUWHOELLMEVA S,

HiRoEEHE T3, BNLERENE (140°C, 1. 1m/sec) 125 3 1 mmBiF DL AS3. 5~4. 3
min THs. CHSRUBOHF—AH, T VYHIZSRTHYNS L, AREOZIZE3H0DT
H5c HRIC X BB T T 0N, FAZEBRALE &, REEORINAE L.

Higo@EEtEco0 i3, #BAHE 30g/(30cm)? 0~ & DL N (JAS) L LT, 7=/ —whilalgEs
#1T16.3~18. 4 kgfcm? , =2 Y FHIEHESHIT 10. 6~13. dkg/em? 12 St FHAMTRIXA-2 O}
BXA-1 LOFOELENZRL, FHIOMEE—RTS. $/4, 2 THIEESEATRRHTROLMN
K EBEBEHOMLEASED SN, 72/ —VERESHTRESS SN o7, TOX S IEHI
BHOMOBEERIC O VT A REATV S,

WAGHED JIS I X A HA T, LHEIHAE I ELSMBELRIBI L, hoFARBRLEIbE
ZZT, DHOETHEORSFE Tl 03T hll L sz /o, LHORS RIS B
FHERBNCGEDSS IR IGEN TS L OB/ UYL T 0. UHOBEEMD S bid 2 7 vy FHEZ vy ¥
39V EREERBEOHAEEL S, #7—H, T YEIRIAS DRSNS,

BEMEDIL, =toero—RRF v H-BLURY v L& YEEEREHC T R TR RE



R OWE 16 (R - HREE(LF¥R) -9 =

T, HREOBFERES Ko, FEARY = 27 v ElERBO@E5HEIIR, DROMEMDSAThHRE S
WA, BERNFEEIZORLHTEHOMET Lic, 2, BRANEARITESKES s d, o
5 VFHEE bICHEIND IO B .

{EEEMIZICDNTIE, hoterve—R, et a—2E5HFRIEL, Nl B E AR E T 123K
KH LD S - 2.

D LRI ESMROEFEMIC o N THER TN TS D, Ml Pem<, kgL P
T, VT ORE, BEMHEERSORER LY, EAHEST O RIFEENAEL, —F, b
EHRARELEL, 204 YL PREZDNTHETE - 1 HIBRIZATAEL, HhShih ot

= FOR - FEGEMERT, 20U PICRRARHERFER L O 00O E T L, K~ FOREE, Bk
BRBIFTH D, 3k, 5374 YBIU7 2/ —BIEDH 4 XPBIT X D EREERZZE L BE SR,
BESIZ -V K- FEBELTEHEWAS.

I 7498V y b 578 o@Esrbii

12

5o o

L. & U & (K

COWEL, MEO3ADT 1Y Cviivy ¥ 77 YHIZONT, <OREZIHIEEAMERE LA
RHAZLVZEDILDTH S,

dro, WEFHEEASNKAT, LOXIRERELOTHRA L, BE RO KBHIHIEL LT,
W TEELIA TS 5 4 RE L BAYIIEE L OB LT, HtoRiznii,

2. Lw R 57 (Red lauan) O#i:d

2. & K
Wi vy F 57 Red lauan
HIIv

749y Lo F <k#H=— Philippine red mahogany

8 Shorea negrosensis Foxwortuy
B O# 7 254 25 Diplerocarpaceae

FTLENIMER, TV EVEDT I SAFEL S EE SN IAMD L S V—-T D4 T,
Shorea, Parashorea, Pentacme [#D 5 LKLV LoPEEZAMICH o TS, CO7 7 VEilR
X SickHfiic £ Y Red lauan, White lauan, Yellow lauan @ 320D 7' v—7iC4pii ol TN5S .,
HET LY B 1- Shorea negrosensis 3, Z® Red lauan S V—7 BT HHDTH 5.

(1) KHEHHER
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2.2. & Eirl
COSHIRT7 4 ) EVDLABIAFHLTHANEIZN Y v, BB, 2o RBHBLU v&F
A EILBicE, TORFEIIR 7 ) ErviftoBis R R,

2.3. HWARDEME

e GE,

WERDIGEATAES0M, % 200em 2 ET S D bH B AT 80~120cm , HhigidampE, |
ik, EEFEN20~30m, RO R L.

3. MM EBESE

ORI O M RO IXA-1, 2, 3 ®3KTHS. &7 Table 1 ICT UM, 5,

A\

2
RENES 10em OFIEERK L, €ONKOFYERICS 22 bR, B SAMICES 58 2
em QRN AW s 7oo DFEFIZTOWITE LY (BFID w24 L, Lile sl eslgio S v e
7 — b BLTHEH OB OIERICH T, TRIEABRENERIC L.

VAW T L5 — MIBHICK DIFB U SEEDMEIE Y a v v KIRIZ X D 5EE L 22302 /L,
BT LIZ 100 KT 08 L. SiHiOEES LCHROWEICIRADRZ Lo — &ML, HiEg)
B Al DRI SHEE S NS IO EIRTS, A Tk L 2 J0RDEEIT OV T, Ek SRS AR
AL, TNELT L5 — P EIRG DAIZDOTITI » 1o, WHEMINOMERROMER, Ko
SHMEEE L (X1, 350) OYNKEIZ LD HERE TX ofc. MRENEDRTIZH AN [l . &
BWEOWEIC=A 2 0F vy b4 —2 —MILC S (Joves, Loest) ZRAI L.

Table 1. # 2 4 — & 3

point (cm) wood (cm)

IXA-1 (1) 40 46.0

XA-2 (1) 40 73.0

XA-3 (1) 40 32.0
' ‘

4. MBFEMHEE

4.1 poiReYME
3AROHURM OPIRMHERIIC I MUTED, HEDM TRERZILALBEDoNEL, LEzdis
T, CCTREAHLEL LTobbuEHERRT 5.
HILH TEHBEZNE, WLHOKMNINSHTH 2, T OBRIIMRE LSOT, BIissd5,
EHEHBR~HERABTHHER 3.5~6.0cm, LIZHREE~BRBERTHS . BHIKEL, KR
ThR (Y ON, HHRIET, B T25OBETHSM, 2~ 3HEHARNKEST 250, fwvl
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FICEANT 50N ESH 5, F1, FROTMMAE LIMRICEIIL, 2Dz 1508503 2 &y
Mk (BE) 230, 2ohicaOaoMIEEZSA L, ARTEAGOHMOEELELTEYoNS, Z
OO BB ARIZ 2 ~5 H/cmTH o, PLEITH, KERUMNPFETH S,

LB, 77 VBKHOBIIMEELE LTHO o T2/ OREEERD® T3, 3 XDl s
Red lauan (Shorea negrosensis) ORETH 5 "RDR” L8574,

4.2. HEREOHE

HBGEMER Z OO0 T ORI T TIZLHOS B T2, COWETE 3 Koo
DT, BB LARENIMBCOOTRIRT 5, 48, TZTOIRAKEBLLSONKEIDICKS
EROEFRORED SHEE LT, #Od:5 15em BRENAED LY S SANDHEESLTHS .,
YA EONITIE Table 2 1T Lm & D1, HIKEROHGPESR, N5, TR, B
B, WEOERLSIHSrRERIMGD ON, CHSOARPEMOAREDORHELILL LTS
CELHEMTED, ok, TOC &R, Photo. | LU AIKK-THMINTE D,

DED, FERIZOOTRACKRET S,

a)iE %

SEELTHRIRIET S, &I 2~ A MMBHOHIMCHANT D2 Ehd b, LLETT LTHLDS,
EEC2~EMBUNIAICBAT 50035, 1mm? 044 2~ 514, BUMGHE I, JEAGF]
ETH 5. TOEBIIHESHIT0250~350p (4-8), #0510 210~280p (I8, WAL 2~ 3, BTN
D E 300800k, HAFBIEKELDTEPIZMEML, HEAATSH 5., IMEMERLIZLER ~XF
+— VELTH D, Fo—ABHEET S,

b) JBEGEE

ZLBBHAELOMMICEAT 50, ToBBRDLEC, MEAMHICILL, BignKS <, BEIYH
<, 8L, AREALSRELET S,

c) HiHEANN

PIEARHEHE D 5120 50 MM W T 2 o [2i%22--30n CREY), B2 0~4. 30 CEY), B &1,230
~1,920u (GF) TH 3,

d ) &7 FAik

JHIER, RAR, FRBLTMARD o7 5. AR 1 ~ 2l TEEOJAME ML . S/, &
ARG RINICRES 2 b D bS5 IR ER O & S LI HRICESIL, T odiz1dlic
BEYI3 2EFaMRmESRET (Photo. 1, 4, : iclHifid 5, AT LT MIZDHONE . I
IR E20~45,, EIFEL. 0~1.5p, & X300~800k, #lfuicHEOHEELL . MRAEL TN,

e) Bk

BAIE R 2~ 4 MRS TH D, EABORRE I & SE R 5700 2 ~208I5ui, SR M
HZ, TELTEREREY) MY, HEF6~120 08 (0.2~3.5mm) T, LFliscid, #Hirgx
SRS SIS RABE LD, BAIROGSRENNBO NI LML S0, FETHE K I,
ARARICIHEYEEEE T 5,

f) shrAnianE

HIRERG I 1IN MTRAIL, REZEED €+ o —AMlTHEEINTH S HEDHERE
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50~120e T&H 3 (Photo. 1, 1),

4.3. 71w ML= (Brittle heart) {TDULT

HEOMGH OB LOBMIzS LN, HE2EAL, TOAHMRIEFMEBELE LTV 5H52%EA
7 o bass— 1+ (Brittle heart), Ha 0 I2{81Z/¢vF—,+— b+ (Punky heart) LWFATVNS, ZD
HWARBECWEEIE LS ETLUTB DR LS LE LTSN TS,

L7 VEARME, 7Yy ban— b BRI RERIEED—DOTH S . ZORBRMTETDED
NHIATDNTHEE Lz Fikid Table 3 o LAKMBOARIEE 7 v+ —THHL, TOHUHOT
HRBIZE S THIKICKD, WHEHER LI, B, COLETRIRMNZT Y » bao— REHELLC
Mt ARFIC IO BE LA, COBMRHRIZS T ) v ban— FOREFEY SN, BBUR—K

Table 2. & ffi & # © B

Anatomical characters

= e , . = etk " 1] g
BAER| BAMOBGE | BEm oo | & BE (U o E Ve
ﬁt‘l e A ifi B % Diameter (/1) [ﬁ?ﬁﬁ/mm”
: Apparent specific i _
Log Distance | “PPATER" S B Ji @ L No. of
number {Position number| from the | &ravity in air dry ——“Radial = Tangential vessels/mmz !
‘ pith (cm) | (g/cm?) Mean | Mean Mean l
1 0. 446 128 122 22.8 |
2 0.420 165 148 10,7
S 0. 360 263 191 401
10 0.410 237 196 4.2
IXA-L (1) 15 0. 440 282 225 3.2
20 0. 468 324 245 2.3
30 0. 488 323 255 3.5
40 0. 558 339 270 3.9
46 | 0. 564 351 288 L7
J. 1) Average 0. 504 324 257 3.5
(@Qi‘*‘ﬁﬁﬁ )***
Mature wood ‘
1 0. 256 150 111 7.9
2 0. 276 191 143 6.1
5 0. 348 238 165 3.8
10 0. 540 218 187 4.6
IXA-2 ) 15 0.5:0 253 211 3.0
20 0. 480 252 193 3.6
50 0. 494 302 242 3.8
70 0. 596 327 265 3.4
73 0. 606 327 244 3.1
3 ¥y Average 0.537 292 231 3.4
(ﬁ.m»ﬁ%ﬁ )**"‘
Mature wood
1 0. 508 115 81 ' 14. 4
2 0.376 178 138 7.1
5 0. 406 227 167 3.4
IXA-3 () 10 0.518 262 203 3.5
15 0.596 276 211 4.1
20 0.598 283 233 4£.3
: 32 ' 0. 660 293 237 4.3
3 3 Average i 0.618 284 227 4.2
(},jﬁ;&p} il )"**
Mature wood 3

* ARSRAEDS OFME (0~40cm) Distance from falling point (0~40cm).
W5 MG, T €+ Y v AfIKE  Axial intercellular canal, Epithelial cell.
g 515cm & DAl Outward of 15 cm distance from the pith.
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ZD$5EIZ Table 3. Photo. 7, 8 12517 il kD&, 3 TICT 4 ) €V REENPRITOH

& FRENTOAHRLBEI—HL TS, T3bhb5, AKOESNANETNET) v b — L DRD

A&, TRALEREOEREY, K& SR . FLMNOERBEEOEAIE, Blitimaviz s
Tl LEpohic.

4.4, EEABAHMEOENCBTIERICOWT
MUPREILERN T DD T ORI I OMNIZ B T 2 RN 2RI 2, SVOROGNDEL
TREGLROAT, TRBEHLLUL, I TRIADERMIIONT, BNTKEROWRE, AL

VA
ENEDRIZERLTOAHEE ST HDIMHC DV TEENE Lz, B ZhENOIRD

oo oM H — B %

of each log

4y e Fiber it X EFE L Proportion of elements (%)
WA I P I - |
Bl Ve wwom | pmwe | b | |
length | Diame-(Thick- O mBOpTERGE | N F S Axial  [BORELEYZ O
G ! ter(p) |ness(u) _Lut}l_e_n Dia. | g of cell paren-
. Diameters wall area | Vessel | Fiber [chyma [Ray celll Rest**
Mean | Mean | Mean | X100 ' cell
1, 202 29.7 2.0 86,6 40.7 16.6 69.0 4.0 ' 10,4 (0]
1, 2566 29.8 2.2 85.7 31.0 17.2 63.0 7.9 1 11,1 0.8
1,380 32,2 2.0 86.8 33.9 11.6 68.0 5.8 13.6 1.0
1,519 28.8 2.3 85.5 32.4 18,3 65.0 5.6 10,0 1.1
1,489 27.0 2.0 85.2 ! 40,0 15.3 66.5 4.8 12.6 0.8
1, 627 30.0 2.4 84.1 37.3 15.9 63.5 5.3 15.0 0.3
1,725 27.5 2.5 81.8 48,8 22.1 53.7 6.1 17.8 0.3
1,787 | 22.4 3.1 72.7 53.7 33.5 39.3 8.9 17.8 0.5
1,918 24,2 2.8 77.1 55.4 29.5 44. 6 7.4 18.3 0.2
1,709 | 26.2 2.6 80. 2 47.0 23.3 53.5 6.5 16.3 0.4
953 | 34.6 1.8 89.7 33.6 12,3 &5. 4 7.5 14.4 0.4
968 34.3 1.6 90,7 28.2 11.6 72.7 6.0 9.7 o]
1,310 39.9 1.7 91.6 27.9 9.6 77.6 5.0 7.8 (o]
1,476 20. 4 2.6 74,9 51.0 17.0 62.0 9.5 10, 4 0.8
1,377 25.0 2.8 82,2 38.2 13. 6 67.3 7.9 10. 5 0.7
1,233 | 31,1 2.2 86,2 40,1 14,2 59. 5 9.5 16.0 0.8
1,609 | 26,2 2.4 82.2 42.7 16,8 57.4 7.9 17.2 0.7
1,656 | 24.4 2.8 78.8 49,3 22.5 54,8 8.1 ‘4,2 0.4
1,708 26,9 3.1 77.3 47.6 21.2 51.2 8.2 18.3 1.1
1,517 | 26.7 2.7 81.3 43,6 17.7 58.0 8.3 ll 15,2 0.7
i
905 34.6 1.6 90.8 20.0 8.5 73.3 4.2 13.7 0.3
1,165 31.9 1.8 88. 4 31.2 13.2 64. 1 8.1 13.3 1.3
1,310 32.8 1.7 89.8 36.3 10.6 68. 4 6.9 13.0 1.1
1,542 26.0 2.6 80. 2 43.6 18.0 63.0 6.9 11.3 0.8
1,781 25.3 ! 2.5 80.2 53.9 18.8 61.4 7.9 11.0 0.9
1,798 | 24.4 | 3.0 75.9 61.7 23.2 49.6 10. 4 15.0 1.8
1,827 23.2 4.3 63.5 70.6 23.7 45.6 10.5 18.6 1.6
1,802 | 24.3 3.3 73.2 62,1 21.9 52.2 9.6 14.9 1.4
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Table 3. 7Y o birn—rDBHobhbi
Distribution of brittle heart

Sid g . — e 1] ¥l N — * 1), N —
B ok B 2 oD p{f@&ﬁ:‘s\ oNEl R AL 7 /)r v, 7Yy bas
Ty = o DRaEE F DR A
WAES | Distance from Radius of disks]  Radius of F DG ()
Log No Position [falling point of o brittle heart | % of brittle
08 ) No. disks (m) (cm) (cm) heart
(1) 0. 40 46.0 16.0 12.1
(2) 5. 30 42,5 14.0 10.9
XA-] (3) 10. 20 44,0 15.0 1.6
(4) 15. 10 47.0 16.0 11.6
(5) 19.70 42,0 9.0 4.6
(1) 0.40 73.0 22.0 9.1
(2) 7.00 52.0 16.0 9.5
XA-2 (3) 13.15 44.0 12.0 7.4
(4) 20. 20 35.0 7.0 4.0
(5) 26,95 ‘ 30.5 6.0 3.9
(1) 0. 40 32.0 10.0 9.8
(2) 5. 50 48.0 19.0 15,7
XA-3 (3) 11.40 38.5 15.0 15.2
(4) 16. 20 37.0 14.0 14.3
(5) 21.10 35.5 | 7.0 3.9

O GEED) DIRZ 2O THFE Lz,
441, Bl oOMEHZ X 2 ER

HUARDOBLL A & DFEEHT X 2 BEROES KO REOETE Table 2, BXU Fig. 1~T WRL,
AR ENHEBERIHL) COHBIT—HOENZ & > TERLTW S 2 &P 3.

ZPEBICOVWTRNET Fig. 2, 3 1WRLAK DI, ZOEBRMBILTTHEL, Zhid 15em 5
NWETREEIARCAD, TNIDBRRBRACHEATIRNIR ohi, SLAHRTHE, WL
BLETEL, 2hiD5em oNETHML, TOH—EL TV S THITT TIZ Davswen? 23 2 4?
FLizbDE—KT 2

DEWE, WOV TRSE Fig A TR LILEIIT, ZORIMBLBMNSBBEE 10em { S
TABEMML, TORFHRUCERLUBNORBIRNLTHS . UBKA-2 M, Bobo
10cm u?&mﬁavr@fszwm%;%ﬁ: LIEMBOEMLTHS, CORINTONTORITIIN ORIz
P DFCEMOHES LCMIC O TRAVE, FREHOANETA S CARICHAD > TRA LT
% (Photo. 5, 6). L L, ZOERIFHRAUTSHZ. TLWETRBOETEL, SAMICh»-Th4
WELW > T% (Photo. 5, 6), ZOWMBHOUEEHMEOMREN — X VRO TED Lz b O
HABRTH S, b, MRPEIFPOHEOEREREIHHENCELT D THSA, Fig. 5 iITR L
S ITLHET/E L, AT - THINLTH Y, AMTOEREFGORBMBLEEZI SN,

DEIZ, BRERICONTRNE, Table 2 XU Fig, 7 1CR LA LD, HE L EHOML» S50

AL ZERRIAE L, BEONICRAOHBEIRY ONL, TR LT, BFMEEREELET
PRNEOY, £2RELTEZOERIZEDOD TN BT, 550010~ 18B DA TH#
L SHRNCIT D - TOPMINT 2 HfMNEA 5N BA, TOERBEEIVNEL . 23T Myint Aune®
A8 Red meranti (ZDWT/RUAHRE B BHR—B LT3 D EMEKRZ B~ RFck-T
BB HOFMIKE D —EDHI TR EDERERL, MIDTORERS S CEMEdLIL, Co



—— XA-t X3

al aometnr of vessels

W B & ol 6

9. Irm,

! emereos HA- D
! - XA
[
i)
% =
& ri,
H
1 L I 1 L L
M 10 20 30 40 a0 Ry
Fith o 0 TR
Dictance from pith
B 29

Fig. 1 #himo0Elts FHE

Relation between distance from the pith

and apparent specific gravity.

Number of vessels per

I

R

200

1o
L

1 ] i 1 1, I

R 10 R 30 0 20 a0 701y

=ith B s 0 ER s
Mistance from oth

Fig. 2 fhih b OEEE & HE R
Relation between distance from the pith

and vessel diameter.

@)
25
o
e RS
s I i s
S 0 o8 30 4l 50 ) RIRN
it s TR sark

Jrerance rom eth
Fig. 3 #h0s & QRN S B O
Relation between distance from the pith
and the number of vessels.

e

I
70t

SAK

Fig. 4 Bhlh o OIEE & #HER

Relation between distance from the pith
and the fiber length.

)

£

(A E - SN 91 BT HH



Proportion of vessel and

it 2 1B 22
.

(78 2 o ot )

| Raish &

Tiber

:.0f ced wall area

%

(&

A}
R

?
A
w
£
%

) 4 BN R A

P EABIE TS

%235

wr -

PR
=T T
| 1 1 L 1 1 1 i
10 €3 RIS 50 60 70 (em)
Fith Um0 B R dark
Uiztance trom pitn
Fig. 5 i 5 oMk & Ml mEE
Relation between distance from pith and
percentage of cell wall area.
2
_______ .
=
! 1 1 1 1 I 1
¢ R 50 60 78 (cm)
Pith wmlrsomE Bark

Tistance trom pith

Fig. 6 bt S OREk & S AIER
Relation between distance from the pith and
percentage of the fiber lumen.

—o— REA-
e TAST
—n— XA-3

Fig. 7 #hide o0 & ERR
Relation between distance from
the pith and proportion of ele-
ments.

1
20

1
30 4Q B

AR i

Diztarce from pith

7Cemy
Bark



HEHOME 16 (K5 - SREE(LE ) —17 —

Table 4. Hhlh & DFEEES S CAERE & HEENEE & O HIE
Simple correlation coefficients between anatomical characters and

distance from the pith density and anatomical characters

T & ¥ Facter Moo mE | x K&

B F Factor \\ Distance from the pith ' Density
*ﬁ“AC‘ RN H %' I 0. 678
Distance from the pith :
B [ T ,
Density | 0.678
ik Hi E3
Fiber lenéth ‘ G, 674 0.870

MBS H ‘

Fiber thickness C.623 0.882
WO N B R -G -
% of fiber lumen C.562 0.887
a4 o B Bt R 5
% of cell wall area in fiber 0. 557 l 0.893
B o 8 F#E —0.71 _
Proportion of fiber 0.712 I 0.7
BB D4 H R 0. 650 | 0.749

Proportion of vessel
FTRTH 1 BOH KIS EL,
Significant at 1% level.

3ARDOPRAZKE UTOLRT &, WLd SOIEEE QL OHBEFREER Licdds Table 4 T, Eik
DHEFEES 63FTNDS

4.4.2. EFROLRLAFEFCLOME

K DHEIEEDO—2THZREABBRONTOMIEERE L, ChPHEMMNEE LD X S iIcsiT2
DWTWAEPWRHTLEREERCETH S, & CICHNEEIERM TR G & BRI, FRERL
BAMEL, CORHAEMECHAYNIEROEROBEM S C LRI ANEOEELONG, LIN-T,
AEOWERFICOVT LBD LS BEET, BEHTEEROLER LOMBRICOOTHTFORME L.
ZHAROTMADERZOOTHRMIEDER 2 Table 2 ks Fig. 2 oLk, BLBTAS
AR - TEMT A2 2B oM TH B 3T Myunt Aune® $ Red meranti {20 TREE
DEREREL TS, 2L, KA-2 TREZOEENFHABBERALLTHENLTNS, Zh5D
LREDFEREZRD 20T, BROWLD2HDORT-LOBFHEERDTRSZ L Table 4 XSz d, %
AT LERBEOMICIHOHBENS 2 &BFp ond . THTHHME, WHONE, SitrkESR, &
GOMEMEONTHE, & THOIEASTD 5. $ARE SMRERETRNEON A MY
Zidphb o, BEROLHMNT2EEMNES .. 2% 0 EEONA LAFEOR I EDHBESENLT
Bo —H, RMEMKRT2HEBIERTH2WMEOUALEBREL OBICIE, WTHOBEBMBED Shi:
CEREATREZETHD. Tavror, F. WAV 3 Yellow poplar I DWW T OERELIRNTED
WICRADHEMKTIT A EERLTOEA, cEBVOBNERLTHEHITHS,
ZDVy ¥ 77 VHT, LS AMEEORSE LA 0T LEL s WHEOHE L ERTEOMN
I, EOEWHEEMEM oD C&iF, —H TR, i anio-Haaiiftanoe g Rofngs s
ZEEZRINW SN, ZOC &, BEOLHOMEE THROHEAER, WHOLUE, SHEORmMBEL
EMBERELEDODTHNFORBEER LA EIZI-TI 63 ond EHERL,
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(Explanation of plates)

Plate 1
Photo. 1~3 1IX A-1 Red lauan (Shorea negrosensis)
Photo. 1 Cross sect. x50
Photo. 2 Tangential sect. x50
Photo. 3 Radial sect. x50
Photo. 4 IX A-3, Red lauan (Shorea negrosensis) cross sect. X350
Plate 2 ‘
Photo. 5 IX A-3, cross sect. X250
HHEAMEOER DK Z OO EE2TT . S5 5em,
Showing larger diameter and thinner wall of fibers at a distance 5cm from the core.
Photo. 6 [X A-3, cross sect. X250 '
AHAFEOERMWNIIOE N c 27T Hlh 5 32cem.
‘Showing the smaller diameter and thicker wall of fibers at a distance 32 cm from the

core.
Photo. 7 IX A-1.
BOHECHONE 7Y v by = FETT,
Butt end showing brittle heart in the core wood.
Photo. 8 IX A-1 x50
WE@MKKENS T ) v bro— F OEREEETRT
Compression failures in the tangential section showing the existance of brittle heart

5cm from the pith.
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I The Anatomical Characters of Red Lauan Wood from the Philippines

Tovonobu Sucawa
Summary

Three logs of Red lauan (Shorea negrosensis) from Mindanao, the Philippines, were wood
anatomically described to define and annotate the variation of elements with distance from
pith and its relation to density.

The main wood anatomical characteristics were outlined and shown in Table 2 and Figs.
g

-~

1~7.
Distance from pith was significantly correlated with the anatomical characteristics;
proportion of fibers (—), percentage of lumen in fiber (=), wall thickness of fibers (+),
fiber length (+), percentage of wall area in fiber (4+), and proportion of vessels (4)
(Table 4).
It was found that density of the wood which increased with distance from pith was signi-

ficantly correlated with those characteristics above mentioned as shown in Table 4.

M 74)EvEELvy ¥ 77 YHOBKE,
IR B LORIMABO B o bhb

N A S

ZORBEETR 74V VELVY F 59 v (Shorea negrosensis) 4 ZDPINFKIZONT, 20D
AR, UEEBISTHABBEDO LD CEDT 30, Th, DI RNFLEDLI BHGKTHY
DTV EERE Lice 51T, BMOEICRE T EEZME L.

*f, CO—HORBTE VST Shorea ® 8 RFHIDWT, TS OIEIEEZLEL, HShET
ZHHIEE L REORRERB L. 48, CoRBOLYFTLBIIH TR, WHHHRRLS
e, HERRREMICERO¥HEDLOT b LA, ARUTES LR L LT 5.

1. M ERIES &

L1L # & #

4 RDOURFAS S ThEN 6 HOIRERMUERM & Ukc BEFA ORI S K FHRERRAL 573
EDHMBPIZOWTRI#FEFTEBR I NIV,

o OEROFED 1 HHh SRR, ZHEAENERORRR ZHM U1, 205 b, WUEEREIE M
HRBICONTORKRE 2 ORBFERNEY LAKTH S, T, THERAVTERELRELL, T
OREF B A BRREAR~D, ME~-DC Table 1 {F Ui, 13k, RERERALE: R IZOLTR, K
FIARPERE & HE L BEE LORIRD, SHRA I 3om, BHEIIIC Sem& 2384 L, MROHL

(1) AHTHEA
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Table 1. JEA~D, MIM~DDINERTE
Number of specimens studied

bzl N kS i VU pai!! F K e
Log number Treatment Number of specimens
KA- 1 4 M 3 Non-treated 84
: MWk M L Boiled 84
- f  F PE Non-treated 94
kA-2 # it M P& Boiled o1
'S 4 AL PR Non-treated 72
A3 ¥ L Boiled s
XA- 4 € M ¥ Non-treated 90
- i M b 4 ¥ Boiled 90
& F Total 680

Table 2. A ~ > ® I # = L
Shrinkage and density

'L‘ umber Representative ) | a5
og n figures t r i ! t i 7
n 42 42 42 42 42
Max. 0.329 0. 139 0.017 5.54 1. 46
IXA-1 Min. 0. 226 0.088 0.010 3.07 0. 80
i 0. 259 0.113 0.012 4,23 1.17
X 0. 259 0.113 0.012 4,29 1.17
n 47 47 | 47 47 a7
Max, 0. 349 0.186 0.036 6. 61 2.03
XA-2 Min. 0. 242 0. 099 0.008 2,77 1,03
i 0. 284 0. 150 0.015 4,10 1.53
X 0. 282 0, 151 0.015 4,13 1.55
|
n 36 36 36 36 36
Max. 0. 357 0,218 0.016 5. 85 2,26
IXA-3 Min. 0. 265 0.137 0.007 3.80 1,43
i 0.313 0,181 0.011 4,50 1.96
X 0.313 0.181 0.011 4,51 1.96
7n 45 45 45 45 45
Max. 0. 308 0.214 0.015 4,17 1.73
XA-4 Min. 0. 241 0. 105 0. 009 2.50 0.76
£ 0. 267 0.131 0.012 3.13 1.05
X 0. 265 0,127 0.012 3.08 1.00
n 170 170 170 170 170
2 Max. 0. 357 0.218 0.036 6.61 2.26
Total Min. 0. 226 0. 088 0,007 2.50 | 0.76
¢ i : 0.279 0. 148 0.013 3.96 1,40
X 0. 280 0,143 0.013 4,00 1.42

() (Remarks) ¢: SK$1BHHDOFEIFK (%) Shrinkage percent per unit moisture content (%).
a5 ¢ D SR (S/KHISHBK) F TOIMR(%) Shrinkage percent when green to air dry
a EMp oA TOWEE (%) Shrinkage percent when green to oven dry (%).
! ¢ K Tangential direction, 7 &K Radial direction, /: i Axial dire-
7o ¢ AWARIE (g/cm3) Apparent specific gravity in oven dry (g/cm3). 715 A (&
n: JH# Number of specimens, Max. : f Al Maximum value, Min. : F/M# Minimum
X BERKOBKANS & L2-F9f# Mean value weighted by the volume of sample tree.
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BRERSLTHREIZMN.
L2 @8l ®EF &

AIE, EROUEHERAHED LRAKTH L. BRLAMOERICE LI TLEL ZONERD
FEFHEG BN AT22FN L Lc@ b3 T THiM> SRMT®H 50 15k, HTMREAIZ > VTELN
FRRRE LT I LA,

i, REARIZONT], FERRITOM KOO TERFIMICE > TREREL T, ¢O—
HHSBRL, {BHCH SO ARBRTONT, BitSh 52 DONMO &AM TOBEE %, 1/10mm
HMEORBALV—<EZAOTREL, chEHRBROBMANORS & DLERD, FERAOEEEM
L, ZOEHARERFINCER L TEIEAFROREAR L. 156, ORI REHREDRRA I

DOTHTIE 57

AWEMEERE X

for sample logs

Shrinkage - =w R &
w Density

i ¢ r { v R [4) 713
42 42 42 42 42 42 42 42
0.13 10. 16 3.34 0, 34 13.32 459 0.513 0. 551
0.02 6.82 2.17 0,12 9.52 328 0.374 0. 405
0.05 7.95 2,85 0.223 10, 87 393 0. 441 0. 478
0.05 8.01 2,84 0,23 10,93 394 0. 438 0. 475
47 47 47 47 47 47 47 47
0.39 10.00 4.77 0.92 14,03 561 0. 652 0. 688
0.02 6.75 2.54 0.13 9.75 344 0.372 0. 403
0.05 8.18 3.77 0.28 11.89 442 0. 502 0.53%
0.05 8.18 3.79 0.28 11.89 435 Q. 495 0. 531
36 36 36 36 36 36 36 36
0.12 10. 44 5.39 0,32 14. 89 581 0. 680 0.715
0.00 7.63 3.59 0.12 11. 31 339 0,389 0.418
0.03 8.99 4.61 0.20 13. 45 477 0,552 0.587
0.03 8.99 4. 62 0.20 13. 46 475 0. 549 0.584
45 45 45 45 45 45 45 45
0.08 8.13 4,88 0.28 12,06 517 0.588 0. 624
0.02 6.12 2,43 0.15 8. 60 318 0.357 0, 387
0.04 7.00 2,96 0. 22 9,97 408 0. 454 0. 490
0.04 6,93 2.89 0. 22 9. 82 401 0. 445 0. 481
170 170 170 170 170 170 170 170
0.39 10. 44 5. 39 0.92 14,89 581 0. 680 0.715
0.02 6.12 2,17 0.12 8. 60 318 0. 357 0, 387
0.05 7.98 3.51 0. 24 11. 46 429 0, 485 0. 521
0.04 8.03 3.54 0,23 11.53 426 0, 482 0.518

(15% moisture content) (%).

ction, »:%& B Volume, R: AMBEH (kg/m3) Bulk density (kg/m3).
KE 15%H) AHE (g/cm3) Apparent specific gravity in air dry (15% moisture content) (g/cm3).
value, £ : E#FE#E Mean value.
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g _Gilrs | tslns | Hr tsie | Fisio lisro

n 42 42 ! 42 42 42 42 <2

IXA-1 Max. 37.8 2.82 4,69 3. 48 61 49 33
i Min. 27| L93| =281 | 232 44 33 9
£ 27.9 2.30 3.65 2. 81 53 41 23

I3 47 47 47 47 47 47 47

IXA-2 Max. 31.9 2.58 3. 89 2.98 66 49 | 42
Min. 21.3 1.82 2.02 1.71 40 34 9

b4 27.1 1.90 2.72 2.20 50 41 18

n 36 36 36 36 36 35 36

XA-3 Max. 38.0 2.10 3.03 2.48 60 47 40
< Min. 23.5 1,583 1.91 1.71 44 38 0

x 28. 6 ‘ 1.74 2.33 1.96 50 42 15

] ]

n 45 ’ 45 43 45 45 | 45 45

XA-4 Max. 34.0" 2.56 4,48 3. 21 51 39 32
Min. 21. 4 1. 44 1.65 1.51 39 31 i0

z 24.6 2.09 3.10 2.41 ‘ 45 35 19

# 170 170 170 170 , 170 170 170

& 2t Max. 38.0 2.82 4,69 3. 48 66 4£7 42
Total Min. 21,8 1,44 1. 65 1. 51 39 31 0
x 27.0 2.02 2.97 2.35 49 40 I 19
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. , e S 4l— Do g
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R ) . o) (3 o®*o ol
IR, £ 45 DT E s LT Tab- ) .
12 *
le 41T L, 20D B, FERARGHEIC DN 0
A
TR I-HERM & IEAEY & OBFR% Fig12 10 T | |
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WWRlice Zhick 3 s, DWTFNOBIEMD RUEHHBEHILHER o)
Vblumetric shrinkage of non-treated wood
B DA L) R AN By N S 10 s gy WP
AAADEHRLRHOME D2 72 § K Fig. 12 FIHOAR AN & Wm0 2
G ENDR (@e=1.49 DOREHHICE - NE DR

Relation between volumetric shrinkage when green
THBT 2h, OB OOEEEZ M4 to oven dry of hoiled wood and non-treated.
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Table 4. #% Wy M ¥ F &
Comparisons between

= = T
d __H M . - ,
RAFHSE Density X # == (%)
a8 bais , — .
Log - R p rie | BKE1BHID DFY] | KT T oW HE
Tre o 18| g bhrmkage per | Shrinkage when green
Number reatment kg/mélg/cm? lgjcms unit moisture content | to air dry
¢ r ] t ¥ ]
%Non-t%ntecf 393 | 0.441 0.478 0.259 | 0.113| 0.012| 4.23| 117 0.0
IXA-1 € "
® Boiled B | 87| 0.460 0.497) 0.252| 0.137 | 0.015| 7.98| 2.33 ‘ 0.03
\

wom ,
XA-2 Non-treated . 442 | 0,502 0. 539, 0. 284 0. 150 0.015 V 4, 10 1.53 0. 05
H 1
Boiled 436 | 0.526] 0.564 0, 267 0. 169 0.015 | 7.88 l 3.03 0. 04

| o
= o 2 477 | 0.552| 0,587 0.313 0.181 0.011 4,50 1. 96 0.03
. Non-treated
D&r’\.’3 % W !

o ‘ 1 i
Boiled 451 [ 0.577| 0. 614 0.284 | 0.199  0.012 9.20 3.91 0.0l

o om m

" Non-treated 408 | 0.454{ 0.490. 0.267 | 0.130 | 0.012 3.12 1.03 0.04

XA-4 | ¥ |
" Roiled 71 394 | 0.472 0. SIOI 0. 241 0.152 "' 0.014 8. 59 2.36 0.02
mo om |

o “Non-treated , 430 | 0.487) 0.524° 0.281 | 0.144 | 0.013 3.99 1.42 0.04
(] n = ‘ll

) I
Boiled 417 | 0.509| 0. 546/ 0, 261 0. 164 0.014 8.41 2.91 0.03
Total | % 3 /&
Ratio of boiled | 0.97 | 1.05 } 1.04 | 0.93 1.14 1.08 2. 11 2.05 0.75
to non-treated

YHOBEAT AP RED LA - T, EBARBIKE DD RREELIEFOZN, SiEET

DHA, oA YHIREASDE D DRENRETEEDLEA OGNS,

Table 4 1tk 3&, FREOLUREAOEDMIZ DO TRDIEIM & WA & OliT, B
ETO.97ER L, CRRZEBHSILEBM K D/ASRE, 2R, [ESRAEDEHEDCO
HRBENENL04E1L.0527RL, ABHMOCHSOFAEIMMAM XD KRELS. JUELO Z Ok
BT OFH IR A0, 98, T OREIEHED0. 75, L/, WHEOLNHEIL. 005759 13012
WINH 1 XDKREL, HBHMOZNSDIRRE, MUMMIZMRTRESLDLEERLTNES, &
HhJ, TEETOWEGTH L FEHMORERC IO/, OFNL 2 LHKREL, EBHOINLD
UEDIAILM TR LR EC LB, Eh, 2RIV TR, BRFR, FEFHEAKOL
IFERIZE BICL A9/ L, MO T 1S DL R A LI ICHRT R E {455,

@R DT DT 522K L, HiRHO e/ R (ZMMAMZHADIZD K E L,

HTEREEFEICOWTE, Lirs DZOHIZ 0.81 275 L, HiBH O Z OMMBNEN L Y/ R
B0, hslris © T OMRL 03THICEBHH OEMSEMFHC AP R K E (LD, $5iT, ThotRra
Z Lty @ZOKIZ1.00T, METEEHE LY,

THETOWHMBERMC LY 2HAETOCOMT, HEMNNLEERFNTENENL43 & 134 2R
L, ZRHMO o DENRLEN X O PIRYAREL 230, BHHTRCOWIZ0.212RL, Kibito
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oM B O o K
boiled wood and non-treated

Shrinkage 1# I 23] e Relation
5 IO EOH A
£ 1 3T O W M@ F b R g R 7 e | SRRCOUEEOWE
Shrinkage when green to 7 Transverse shrinkage when green to air drgy
oven dry anisotropy to oven dry
t 7 { | v tafrs tiglr1s iy Hsio 71510 hsio
7.95 2.85 0.23 10. 87 27.9 2.30 3. 65 2,81 53 41 23
11.46 4.31 0.26 15.80 41.1 1.85 3.43 2.65 69 54 14
8.18 3.77 0. 28 11.89 27.1 1,90 2.72 2.20 50 41 18
11. 56 5. 49 0.25 17.02 39.3 1. 60 2.64 2.13 68 55 11
8.99 4.61 0.20 13.45 28.6 1.74 2.33 1.96 50 42 15
13,07 6.74 0.17 19. 47 42. 4 1,44 2.38 1.94 70 58 —18
7.00 2.96 0.22 9.97 24.6 2,09 3. 11 2.41 44 38 19
11.89 4,58 0.23 16. 43 42.1 1.61 3.69 2,63 72 51 7
8.03 3.55 0. 23 11.55 27.1 2.01 2.95 2.35 49 41 19
12. 00 5.28 0. 23 | 17.18 41.2 1,63 3.03 2.34 70 35 4
1.49 1.49 1.00 1.49 1.52 0. 81 1.03 1.00 | 1.43 1.34 0.21

bl B L7 el A AN 1 NS

D& REIM L BN DO LENRD 7 v A YHMOBAY LK 5L, LOLUFLVERR
HERFMEERTHOKE T TOIRIZGEDONS, Ly F 37 /HDINoORIZEDIT2LDEK
EOW, INMAVHDINSDHIZEDICLIBETH /e LAMST, Ly P STVHRBINVA v
Fhizlo~, EHRAFRICL %A D LS RRRFESPRDFLIETE2DEHEIN5,

6. Shoree @ 8 HFOFIEE L IVEEOLLES

ZO—HOEHEMOWEICBNT, T TICHE L Shorea®® (3 Table 5 D50 TH 2. thb
DERFICDNT, BEi~DITRD 1RO E S E Table 6 itr Lic, ZhizX - T8HKE~-
DREETHEROELD TH b,

AMEHBICOVTRREL 2207 Vv—TIKEBTE bo

AV v—7, 500kg/m? Ki¥i: 54+ Lo ¥ 2FVF, Ly ¥ F9Y, 574 AFVF,

B/ w—7, 600 kg/m3BlbE: abn=¥y, NvE54, /591, /35 92), 5903,

SPFHRCOVTH LD N —THFRBELED LB LN E, AV Vv—TOERFTREEEHT AL &
URMOEIHBR B L — S ICHARPRNE L, BHNTRAT V=T RBI A ~FIER P P K &
Ly,
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@R ZA S — T H524.3~27. 1%KL, BZA—F1317.4~20. 5% RLTHEBOZR I HH AN
BMEREE TE S L CREISHELSITFHRIC LD 2HACDOTE, 2S5V —7RABATLD
BUTROEDLB NG . LA-T, TNSEFHFHCOWTEATNERDELDTH S,
L R R A
2.00 H NV ETA, aL=ZFY
Table 5. Shorea OERMBIEE

Detail of test wood on genus Shorea

_— MR BRI AT | cragpony
ooWo| B wo | AR pwpms | Josbon o
Common Number| Mark of sample Number
. name of BEAm | Bachm | of
Locality logs samples Trans- |Axialdire- specimens
verse' ction of
direction | stem
KT AFZVF 2 | VIBS5,10 1 1 28
A+ Vo AFVF 1 VIG 1 1 16
AY=vE/ T4 6 |VIAL,3,6,7,8,9 1 1 91
Kalimantan| . 59 (1) 1 {viH 1 1 16
” 2) 1 |VII 1 1 12
# (3 1 |VE] 1 1 10
R R4 TN E
Philippine vy F 27V 4 XAL,234 1 5 340
AVEIT aAhL=¥V 3 IB810 12 < 1 116
Cambodia | 2% — 744 1 nE 4 1 48
4 2t Total 20 677
Table 6. Shorea ® 8 3% ¥ o©
Comparisons among the cight samples of
% B ® - il *
— % & ¥ f Density ]
N N ¥ ol O @\ % Ko W &m F
Common Scientific
name name R *o ris Shrinkage per unit Shrinkage when green
mositure content to air dry
kg/m3 gfcm$ gfem?
! r | { ! | r | {
*"71 ; 5 | Shorea sp. | 481|0.55|0.58| 0.317 | 0.16¢| 0.013| 315, 1.29| 0.06
74 b Ly '
FoASUF Shorea sp. 364 [ 0,41 | 0. 44 0.256 | 0.124 0.016 2.99 0.83 0.02
vy ¥ 59y S.negrosensis, 429 10.49 | 0,52 | 0.279 ! 0.148 | 0.013 3.96 1. 40 0.05
i Total 425 ([ 0.48 | 0.51 | 0.288 | 0.144 | 0.014 3.38 1.18 0.04
aAb=FV S.hypochra 638 | 0.74 | 0.77 0. 381 0. 208 0.010 3.01 1.42 0. 05
Ny FE 74 S. laevis 721 | 0.84 | 0.87 0.393 0.223 0. 009 3.25 1. 44 0.03
3 (1) Shorea sp. 660 0.75|0.79 | 0.382] 0.164| 0.011 3.37 1.01 0.03
7 (2) ” 828 | 0.97 | 1.01 0. 447 0. 190 0.007 3.98 1.27 0.03
(3} ” 824 |1 0.99 | 1.01 0. 452 Q. 255 0. 009 4.74 1.94 0.02
#t Total 736 | 0.86 { 0.89 | 0.411 | 0.208| 0.009 3.67 1.42 0.03
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2.00~2.49: %74+ AFVF, Ly F 57V, 2593
250 l: 540 Vo ¥ x5vF, /8591, 5790
KERERBLNFERIZ LD BEA (hwo)
4R NVF A, SF90), K7 YQ), as=F Y
0~44 K74 AT VF, 4L Ly ¥ FTUF, 593
4Lk vy ¥ oY
INSDOIHEFHFHED, Bih SRR anBEFRPEMBERE OBRIT OV TR TGS
L, 2z 8RR DWTRIET 2L RDEBNTH B
6. 1. BLhSDATIDICHITEEE
BHEBEERRBON SBLIZAN-T, ASNV—FTRERTIMAET L, B/ Vv—7TREKSE
S OB BB ETR T ,
AR A — 7L SEEOHIITRE O, BOIGEOHSERHEIZII—EOlERT D
DMBL,
@R BAY v —FTRELH, ST > T LT 2EMERTH, BISr—7TREEDHNE
TELL,
tr ATV —TTRELH SEBIAD» - TIHZE LV, PP LRTAERNERTY, BSv—7
TRESEOHMERE I,
SRR PRI LD 28E (hao) 13, A PV —FTREG SBRDIZAP-TEIZE L
», RPEAT HEMERTH, B/ v—FTRELSSEABICHD - TIZZE LW, BhEE ol
BEANETT .

VO I I ¢ O - GO N A

genus Shorea on characteristic values of shrinkage

Shrinkage (%) 18 A [ % Relations
< Rl A
4 B K 0% pE | S TOREROHS
. . Ratio of shrinkage
Shrlnlt(:goti, e\;hg;l green an/R Transa;fi:ggfrghrmkage when green to air dry
y Py i to oven dry (%)

t r i v [_talrs tsfris | tr t1sio 7150 [
7.77 3.70 0.25 11.54 24,3 1.96 2. 56 2.16 40 34 23
6.72 2. 68 0.27 9.52 26,3 2.07 3.59 2.51 44 31 6
7.93 3.51 0.24 11.46 27.0 2,02 2.97 2.35 49 40 19
1.51 3.31 0.25 | 10.87 25.9 2.01 3.03 2.34 44 35 16
8.51| 4.5¢| o0.20| 13.06| =205} 1.83| 212| 191 35 31 25
8.96 4,81 0.16 13. 59 19.0 1.75 2.30 1.89 36 30 19
8.90 3.45 0. 20 12.32 18,7 2. 34 3.27 2.59 38 29 15
10, 41 4,07 0.14 14. 39 17.4 2.38 3.17 2.58 38 31 21
11. 21 5. 69 0.15 16. 41 19.9 1.81 2.52 2.01 42 34 12
9.60 4.50 0.17 | 13.95 19.1 2.02 2.68 2.20 a8 K| 18
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6. 2. INFBIFMLIE L FIRBEK L OBER

AKRNODOHBH DHNIITENTI], AHRARNRREMEEROBINCE STHIBEIFELOD, ®
SEIMT 20090, TOARRFSELBARBEINOTIEZNIWIPMTH S, ThERFN2H
BONRIKRRDITRO I TFHFIZONTH B L Fig.13 OLEBYT, AZL—TLEBIV—TTHEOH
RIS S C AT, ENENDBINIIRE ICHNE L B AERMDOAEITE >TV S, ASVv—7E
@v=26R, B/ V—713 en=19R DI ITESG LTV 5. B A—A0Hh 5N 5 2 OFin i iEFE
MTIREALESONT, COMDOHMOEBEBDPERFIEEALEINSG.

KA TRD S N BTEIRFRATE () 3, ARHERICK > THT L OBEDHAET SN Y
D0z 1A KNDH BZIF R ODEEC o T A B &, Fig. 4R LAE SIS, ZOMKRIZAS
=T TREMFEEROEMIE 12> TRMCRLT 5, B/~ T TREEORHEZR SN, &
OB DOTRH A ZORETIE, MRS B IRIAREEROBINTE 2 -T, AREE
BH0.4~0.5 glem?® £ TRAMIZED L, INLRRPPBOT 2EMERL, 7, COERICH T 2E
BRAMFEROMMZES R > THLT Z26DE0DNTND: L2diaT, A NV—7ODERIT
ZO—EMEHINCIZTEST36DLLLENED, BV —FDIDEMBY L OEHRAETOED
EHIEEND 12K, TOBIW—TOEHY /7 9(1)E,°F J(2D 2 DERIE, 12— ER
KEATH2HDLBUEILEND, INSEZLLARYNBLDTHLESHLBLTEL20AENAHD .

BRAMERERFTHOTEE TOMNHERLIHIZ LY 2EA L, EEEKEOBRBEIAKNORRY
HizBWTd, B, ARDEHERIZETHOTND S v — 7 bFEOBENERE UM - e

22 T T
(%) | -
> RMEATL4  Shorea sp. |
20F & JALuEA9.F Shorea sp [ — o =
Y LFaD Shorea regrosensis -
O N %74 Shorea laevis
@ /97D ) Shorea $p.
18l @ AT Shorea so. _
o N3
® I =

3) Shorea sg. 1
v Shorea hypochra

Volumetric shrinkage
HHE S
o

4

3 04 a5 06 o7 08 03

B RE BN
Bulk dznsity

(34m)

Fig. 13 ¥~ 2IoR L BRE B & AR & OB
Relation between bulk density and shrinkage when green
to oven dry at each sample.
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M Shorea sp.
>3 thorea sp.

Shorea negrosensis

Shorea laevis

SHorea sp.

Snorea sp.

Shorea Sp.

Snorea hypochra

eSS MO0 4%V

L [} 9
a &
ki)
OO
| os°
‘ [e]
e —— R 360 070 80 o 0
BB R (%m?)
Bulk density

Fig. 1 ERH 100 LA BRUE B & BENTRILGESE B (tr) & OB
Relation between bulk density and transverse shrinkage
anisotropy at each sample.

-3 #

T4 )V EVEL v F 57 v (Shorea negrosensis) O 4 KOPREKRKICDIT, BHE, LR &
TOSEKMARE L, Tho0h b Al Lic. ¥, chodMic2nT, ERicL 5T
EESIZOVTRET & & b7, HBMEMOIGRED LY, ChEMBURMEKEL . &5
i, 4TICHE Uiz Shorea @ 8 RFHCDNT, IHHFEME L& L, HhHETHEONHOBRER
B Ltcs

Vo K 77 vyHORME, WSS XUZEARC2NT,

1. AREEX IR0, BMis EXEERy (Table 2), h o0 B & HEFARNES)
xi~ts (Fig. 1, 2).

2. KEAHOERFANETE KD (Fig. 3).

T, FEATAEF TR ETEEEN~ e Fig. 4,

3. REANEEEAREER S OBF, PIRTIMRYE, S0 (BKFE15%) PFEMseIEs Ly
B &%ERY (Table 3), ZNoOHEBHEEMLOME (Fig. 5, 7, 9 & o DEOHRRFAN
Zigh (Fig. 6, 8, 10) ZHE L.

iz o T

1 b (100°C, 72 W) (& b5 S AR e, BB 3 HEICOVTRD, Th
SO OEKBANES 2152 L (Fig. 12).

9. DI & I & O 2 NE KL, M OIUER UM K DR &L, Flie
WERTL. 40054 Lc, £, B PR 2 HIICO0T, [IEE TOIHMR TR S RILERO
2HEROF LA REWEER LA
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Shorea @ 8 AEIDIRFH Oz T

1. Shorea @ 8 HEHT O TUREER (AR, TILSONTOHIEATTIE -2 (Table 6), <D
E, CHoDHRBIEREEROREOBDE/NEVEOD 22DV —FTEZRSEN, 2D 22D
— 7T EICO T OERBED LN,

2. Shorea O 8 REDOIHHED B Sh NI 20T, BT OBWEEREE L.

Bl 5D DICE BN EBICONTHE, AMEERB 2207V —FTRIEZD, K70 —7
2OV TIRIFE—EOHBZT Lo, WHERICOODTRAMEERONIWIV—7D 2, 3OHBAR
WTIREAEHEOBENETR ST 1.

AREERE DRI & ORRCOVTE, AKRALDARBTIORAZSONMEOH, Thid
2ODITN—TTENENRIEE. ZOH5H, BHRHANHR (e B) LAHBEI (Rg/lem?) & oMk
BERBEROPZOTV—F T aw=26R, KEWIN—T T a&n=19R DEBRICT >ThHZNLET
BLeMHEGHTH - T, HMENEIRMBSE L ARMEERE OBERRIEMEREBD NIV v~
FTTREFOFEMER LM, KEWINV—FTROMMICEAREIA LD O 57
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Il Density, Shrinkage and Interlocked Grain of Red Lauan
Wood from the Philippines

Tatsuo Nakaxo

Summary

A study of density, shrinkage and interlocked grain was made on four Red lauan (Shorea
negrosensis) sample logs from the Philippines and some characteristics of boiled wood were
observed. Furthermore, the data for shrinkage of eight samples of genus Shoree from three
countries were summarized and discussed.

The results obtained are as follows :

Density, Shrinkage and interlocked grain of Red lauan sample logs

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

1. The maximum, minimum, and mean values of density and shrinkage for each tree
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 variation of bulk density and shrinkage when green to oven-dry within sample
log are shown in Fig. 2.

3. The variation of interlocked grain within sample log are shown in Fig. 3, and the
relationship between the grain angle and the axial shrinkage are shown in Fig. 4.

4. The maximum, minimum and mean value of the ratio of volumetric shrinkage and
bulk density (e/R), the transverse shrinkage anisotropy (¢/#) and the percentage of shrinkage
when green to air-dry to when green to oven-dry (aisto) in each sample log are given in
Table 3.

5. The relationship between the bulk density (R g/cm3) and volumelric shrinkage (a» %)
arc shown in Fig. 5, and the variation of the as/R within sample log are shown in Fig. 6.

6. The relationship betwenn t/r and bulk density are shown in Ifig. 7, and the variation
of #/r within sample log are shown in Fig. 8.

7. The variation of the percentage of shrinkage when green to air-dry to when green
to oven-dry within sample log are shown in Fig. 10, and the relationship between a5/ and
bulk density are shown in Fig. 9.

The boiling of wood specimens from four Red lauan sample logs

1. The change in length caused by boiling within sample log is shown in Fig. 11, in
tangential, radial and axial direction.

2, The comparisons between the boiled and non-treated wood are made on density and
some shrinkage values (Table 4, Fig. 12).

Density and shrinkage of eight samples of genus Shorea

The general description of the samples tested in this series of work “The properties of
tropical woods” are shown in Table 5.

1. The comparisons among the eight samples on density and shrinkage are made in
Table 6.

2, The relationships between bulk density and volumetric shrinkage and transverse

shrinkage anisotropy in each sample are shown in Figs. 13 and 14.
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i B = e
SR S

¥ A &

HROIZC &2 3%, 74V CYDIVEFABEDL v ¥ 57 v (Shorea negrosensis) DR 4,
NERRRIC X BREITEEE RO, COBALEEUINRLVE, BERHE LTHHY 28601
FEEE 5 & &, SUPHD S AR - BRI OB BRI D &, BN COkELELS
h—EREERDS Z LB,

BE, ZOHGOEDLYIZ, ThET "HEHOHE" O—RELTRBEI L ->TENL T4 H+H
D Shorea (* 5 v FHDH 9, Dryobalanops (/17— ), Dipterocarpus (7 n 4 v 9nenn)
BO10M 2D & MR ERIE L, ChoOHMEOBENEEZFUT 250084 ICkd 2,

ZOBRBENEICHY, RENEBEORMDIHIZGFOT, Z M HEELT S,

1. #EME S & CRBREARICE

PR OBAGE, ZHLHONE, M OES UL &% Table 11251 L7c, #tabAios
Bh LR HOMM AL Eie20id, BHO#SEBM S, G, BBRTO5 5 THRS
OB B DT, LI Lem OIS S, BEHD OSHITHGBRMEBRIKO A EAIN 5 1o, F15d
L, BT LTIRIZESNSEEL L TO 3 BAOEREZL S, TOHIIEY 202 A, BILIY
(EZERH 27~28cm) FROIOHBE 3ES LT, A5 5B, C, DEL, HRHEL ST DR
SISRRERIRE A » 1o 12, BBHOSH SERITE OB HRNHREE AN - 720 COBA, HEREKIZ
WIS B OMEL TS LTS Mo AR, BEBALCH T A PigE Ko Ao lkkITh
S OhREHHIZEEA—MH LT, o, TEEXFIETILISEM L.

IHRFELLTSERECET 20T, MBOMBICHELXRIH0em DIKS SEIHADE

Table 1. {t 2 # ¥
Materials tested

R X F % Mo %8 % o | W B W Test group
Radius of disks |[Width of sapwood|
Log number (cm) (ecm) | I#f Group 1 I# Group I
XA-1 45.0 4.0 JEX 10em O HE | K& 50cm DALK
XA-2 42.0 5.0 g?’*gt disk., 10cm | L[og Socm in
XA-3 38.5 5.0 in thickness length

I8 ZEARD AW - 23R K OB 5 38R

Group I : Tension perpendicular to grain test of specimens cut from various positions in cross section
of wet disks.

T 2 Ak DA - 1o RBRK DI SRR

Group II : Tests of specimens cut from logs (Air dry and wet conditions).

(1)(2) KHBHHR



B OMWE 16 REHS « MEzfbEi) — 43 —

Fiid L RRERIK, MAMDZIR, Bl S KOHEMTRBREE AR s, $H5, KD
Wil LT BTS2 SIS, ERE ROy RO EMRREEENENS M@, EREND
DIRAER KA 4 M8, PRI MOFIRMERIEE 5 M DM 570
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Table 2-1. 5 B W B # F
Results of several mechanical tests
 fE D BHOL | AkF | W o A E i
FAES Appare“tM';isture Static bending tgoggggssmn parallel
Log specific tent E ‘ i
gra\rlty conten 3 ap . an 3 : op Ge
number Ry glem?  u% 10 kgkmz kg/cm" kg/cm? 10 kg/cms‘ kgfem? | kgflcm?
YL 6.48 14.0 89 386 703 113 259 387
IXA'] s (it
%angé 0.43~0.56{13.0~14.5| 84~ 99|347~402[645~ 760| 100~120|217~292|366~405
ﬁi;if—f 0.58 14,0 114 490 932 140 328 501
XA-2 »
gjanlgi‘% 0.48~0.67[13.5~14.5] 95~131 | 401~553,754~1023 121~162 | 289~386 | 436~546
ll\‘fafff 0.68 13.5 130 549 1080 169 372 547
XA-3
%Rﬁang‘le 0.59~0.74113.5~14.0 118~146{ 446~645[914~1199| 134~202!313~506 | 474~618
w i ‘I\]jlfeﬂafg 0. 58 14.0 111 475 205 141 320 478
Over all illglanlgzg 0.43~0.7413.0~14.5| B4~146 347~645 645’\41199l 100~2021217~506 | 366~618
Ey 1B Y v IR YOUNG's modulus in static bending.
Ee : §#EHY 783 YOUNG’s modulus in compression parallel to grain.
E; i #EBIEY v 2 %% YOUMG’s modulus in tension parallel to grain.
gp M H OO Stress at proportional limit.
ot W o X Modulus of rupture in static bending.
ge CHEIE &M & Maximum crushing strength in compression parallel to grain.
oy HREBl R G & Maximum strength in tension parallel to grain.
Table 3. #% i B ¥ H o 8 I
Relations among mechanical properties
' PR : 5 E e .
N womowm v | G - % il
kg Static bending (g,?:ilrllaressmn parallel to Tension parallel
Log
number opfmy O‘i'(/g" | H'I/()E—bz "'1.‘1"’ ¢ “‘{f:ﬁ‘ o'cllob-'; oot af(/rll?lu
)Itlj;’ja{i% 0. 55 14,5 0.79 0. 67 8.1 0. 34 0.70 26.2
XA-: o ‘
i‘%‘;ngg 0.50~0.59|13.2~15.1{0.73~0.840.58~0.78| 7. 7~8. 3 10.32~0.37,0.58~0.7922.1~32.3]
\1{,;1‘?;[{;[? 0.53 15.9 0.82 0. 65 8.7 0.36 0. 66 24.9
XA-2 e
{‘g‘;ngg 0.42~0.60{14.7~17.30.72~0.91 0.57'\-'0.72I 7.8~9.110.31~0.41/0.55~0.75/19.1~33.9
&,[{'gn‘ﬁ 0.51 165 | 0.83 | 0.69 &3 | 032 | os6 | 27.6
IXA-C P
;Isz‘lnégfi 0.48~0.55{15.5~17.4{0.77~0.8800.55~0.82} 7. 9~8. 7 [0.26~0.37{0.47~-0.63|19.8~33.8.
M:;ilﬁﬁ 0.53 15.6 | 0.81 | 0.67 8.4 | 0.34 [ 0.6 26.2
G
Over all i{ange 0.42~0.60{13.2~17.4/0.72~0.91{0.55~0.82| 7. 7~9. 1 {0.26~0.410.47~0.79{19.1~33.9|

* gy ¢ BRI/ Tangential direction.
**o1mm | EENH  Radial direction.
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(/R % R B0 D
(Air dry condition—Heartwood)
e - I N 7#7"7;1 58
5t Bl g s [ 7:» e & i
. . . hear parallel to . Impact
Tension parallel to grain grain Hardness bending
E op 4] Tr Tr H, H. H, a
10%kgfcm? | kgjem? | kgfem? kglem? | kg/mm? | kg/mm? | kg/mm? | kg/mm? | kgemfcm?
109 921 1331 70 87 4.0 1.2 0.8 0.70
102~ 115| 853~1012{1171~1513] 63~ 77 82~ 92 3.3~4.6 | 1.1~1,7 | 0,6~1.0 | 0, 50~0. 78
141 975 1508 92 103 4.1 1.4 1.0 0. 88
120~168 | 795~1258|1035~2268] 82~100 92~113 | 3.4~5.210.9~1.90.6~1.4 | 0.62~1.31
170 1100 1950 89 115 4.5 1.7 1.2 ..82
153~190 | 796~1305[1368~2399 78~106 { i08~129 | 3.8~5.2 | 1.2~2.010.9~1.6 | 1.60~2.12
140 999 1596 84 102 4,2 1.4 1.0 1. 13
102~190 795~1305|1035~2399 63~106 89~129 | 3.3~5.2 [ 0.9~2.0 [ 0.6~1.6 | 0.50~2,12
r AN (HBAW) Shearing strength (Radial surface).
op  FAMME (WEG) Shearing strength (Tangential surface).
Hy c KRU@Epicd End hardness.
Hy  /EWh & Side hardness (Tangential surface).
Hy s fER» Side hardness (Radial surface).
a R v — Absorbed energy in impact bending.
B # (KRG
(Air dry condition—Heartwood)
x| EREY GO
to grain bending elation
‘ * Ak
ﬂ{g.Eg‘ (l/Ru2 'T‘T/’I'R O'CITR l Uc/Hl U'umn/[‘lz (”nmn/[{r Hr/H/
1.22 3.3 1.25 5.5 98 80 80 1.54
1.09~1.39| 2.9~3.5 |1.10~1.37| 5.2~35.8 87~113 69~ 89 77~ 86 1.10~2.00
1.06 2.8 1.12 5. 4 123 106 97 1. 47
0.80~1.39| 1.6~4.5 |0.99~1,26| 4,8~5.8 101~141 81~131 78~129 1.10~2, 38
1.14 3.6 1.31 6.1 121 83 84 1.37
0.86~1.33| 3.3~4,1 |1.10~1.45( 5.7~6.6 1U8~131 73~ 89 16~ 96 1.06~1.70
1. 14 3.2 1,23 o7 114 90 87 1. 46
'0.80~1.39] 1.6~4. 5 0.99~1,45| 4.8~6.6 87~141 69~131 76~129 1,06~2.38
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Table 2-2. #EERIAKEE (ZUERE—OM) (5%)
(Continued)
EARE Rl 4 E #ri  Partial compression perpendicular to grain
Log g ) Tangential direction 22241 Radial direction
number ap Tymm Tgmm % ap T ymm O gmm 5%
kgjcm? | kg/em? | kgfem? | kg/em? | kg/em? | kg/em? | kg/cm? | kgfem?
7 b [ i
3151”'”“ 32.0 71.6 92,2 77.1 54.1 94.7 116 101
XAL | g5 iy
Raﬁge 25.7~38.4164.8~80.5/84. 4~102i69.9~86.4/48.1 ~59.9.87. 1 ~101| 104~121 (91, 9~107
E ik
TN | 558 106 135 14 | 65.6 122 153 131
XA-2 Mean
%ngﬂ 44.0~63.9088. 3~120| 113~15G 95. 2~ 128[57.6~80.0| 112~132 | 141~168 | 120~144
%I}‘;!‘f‘f'i 2.0 | 9.6 131 108 | 66.7 141 177 135
XA-3 | %
%ﬂanéi 40.0~52.0.85. 1~117]114~154 |93, 3~128/57.6~77.0] 125~169 [ 156~212|75, 2~182
R Y T
:1E1th 01 420 | 922 120 | 99.5 | 621 119 148 128
AT
Over all Rl_anQe 25,7 ~63.9/64. 8~120/84. 4~154169. 9~ 128/48.1~80.087. 1 ~169| 104~212 91, 9~182

Gimm : Imm FHHLH{HE Compressive strength when compressed to 1 mm of side length in tangential
direction.

Tooam * 2mm #BA3 igis & Compressive strength when compressed to 2 mm of side length in tangential
direction.

05% 5% H4rlL#Hivik Compressive strength when compressed to 5% of side length in tangential

direction.
Table 4. 3% B X B # &2
Results of several mechanical tests
= 7 S o - T 0 - 7'1< P
A A e - Y - #E FE i
o 5 kE i3 ] 1t 5] < ’
FEAES Appar- [ i . Compression parallel
Log -’ ent lt\ﬁ?tas- Static bending to grain ‘
specific Ey Ee
- s content ak ap oy 0%ka/ o e
number 1%:‘;‘/7;33 w % EIO gé}m o kglem?| kglem? ! % m? kg/cm3| kg/ecm?
ST o ds I
‘;I\,‘ljéglg‘ 0. 60 16.5 98 409 813 122 270 404
IXA-1 T
%angjg 0. 58~0, 63i16. 0~16. 5 93~101(398~448} 767~ 847|107~130[241~289[389~41§
lﬁfgg‘ 0, 64 14,0 122 530 1055 152 357 523
XA-2 Py
lléjangjg 0, 62~0. 66|14, 0~14. 5[116~127/500~551,1010~1100[141~179313~410[487~542)
{&%{E 0.72 14.5 138 | 572 1191 168 | 392 | s82
XA-3 PO
I}i%‘;]ﬂ'glg 0. 69~0, 73[14. 0~15. 0134~146'552~604[1 124~1239{1 37~ 198/363~436/556~€04
S| Pt
F23 iE —Il\/lféilﬂrli 0. 65 15.0 1:2 504 1020 147 340 503
Over all I%{Eangij: 0. 58~0. 73‘14. 0~16. 5| 93~146/398~604| 767~1239|107~198|241~436389~604
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DERIOFTHOBEL B LY. Tk, SNEIZET 25 REMOMEMFHL Table 9 1R Uiz, AR

FTT B LB O ENL B i T0. 51, #EHTO.77TTH 5. BRI E v VB THR L
ZEFAYENT T 0.68X10°2, HEFEFHT 0.25X107% LAY, QEIREOHEA L VNSV, BEFRSEHA
EHAWR S TR LAEORTIE 5.2 L1300, [EREOHAIDPLMNSL, Fh, MESARS, #
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TR O DTN 40 BB 2Rl & U TR &K - 2o iE4 F D S R D It 1 — BRI 2
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(&% 5% W #B—I1 0
(Air dry condition—Sapwood)

B & 5 K W GEGAR) o : .
Shear parallel to Partial compression perpendicular to ’ Har d;less
grain grain (Tangential direction)

TR Ty Tn I Fymem T aenn, u'59%, H; I3 H., H:

kgfcm? | kg/cm? | kgfcm? | kg/em? | kgfem? | kg/em? | kg/mm? | kg/mm? | kg/mm?
T
74 91 | 34.5 79.6 104 86, 4 4.3 1.4 1.1

67~ 80| 81~106 128.7~41. 5|75, 0~84, 1/98, 4~110 81, 6~91,6 3.9~4.7 | 1.1~1.5| lL.i~1.2
96 99 54. 4 111 144 120 4.3 1.6 1.3

86~112 | 83~108 [48.0~61.0 101~119 | 131~153 | 106~129 | 3.7~4.8 | 1.1~2.3 | 1.0~1.7
99 115 54,4 114 149 124 5.2 1.8 1.6

95~103 | 106~122 [48.0~60. 1{ 105~117 | 141~155 | 115~128 | 4. 7~5.7 | 1.4~2.3 | 1.4~1.8
90 102 47.8 101 133 110 4.6 1.6 1.3

67~112 | 81~122 |28, 7~61.0[75.0~119 [98.4~155 [81.6~129 | 3.7~5.7 | 1.1~2.3| 1.0~1.8




— 48 — HERBEAERE F245
Table 5. & M E M E o #H &
Relations among mechanical properties
n =) § 3 £ b
i i} H# >4
BEABS Static bending Compression
Log number ooloy l o/ Ry km ool By 1073 spfoe
XA-l | T4t Mean 0.50 ' 18.5 0.83 0.67
i M Range 0.47~0.53 12, 4~14,3 0. 82~0. 85 0. 60~0,71
XA-2 T-¥3fii Mean 0.50 16. 4 0,87 0. 68
' i i Range | 0.45~0.53 16,0~16, 7 0. 85~0. 87 0.63~0. 76
XA-3 V[Zli]f[ﬂ Mean 0. 48 16.7 0. 87 0, 67
: iii I Range 0. 45~0.51 15.7~17.3 0. 80~0. 92 0. 64~0.73
@ | P4 Mean 0. 49 15.5 0.86 0. 67
Over all i H Range | 0,45~0.53 12,4~17.3 0. 80~0. 92 0. 60~0.76
Table 6. B IE i S R # B
Results of compression perpendicular to grain
- = - —
B oAk B B .8 B a x o .
A}).parent it Moisture content Radial
Log number Spe%ulcg Cfgsv 1ty "% Er 10%kgfcm?
XA-1 SEE Mean 0.49 14.5 1.6
M [H Range 0. 48~0. 50 14.5~15.0 11.2~11.9
XA -2 S0 Mean 0.60 14.5 11,4
! i [ Range 0. 59~0, 62 14.5~165.0 1. 1~11,7
IXA-3 SEHii Mean 0. 68 14.5 12,0
f % [ Range 0. 64~0. 71 14.5~15.0 11.5~12.8
W S Mean 0.59 14.5 1.7
Over all i B Range 0.48~0.71 14.5~15.0 11.1~12.8
&y WHPRTEHA  Strain at proportional limit.
Table 7. # 31 R R BB # B
Results of tension perpendicular to grain
T ¥ & % W
EAE S Radial direction
ZA3 7
M H B &
Log number Er 10%kg/cm? op kglem? o, kglcm?
orlER1072
XA-1 SEIMiE Mean 9.66 29.5 72.6 0.75
M [{Range 9.22~10.1 24.0~34,6 55.3~81.5 0.57~0. 88
XA-2 S Mean 9.97 27.3 93.1 0.94
fii [MRange 9.80~10.7 21.8~32.7 90. 0~96. 5 0. 90~1, 00
IXA-3 SEFN Mean 9.52 28,0 96, 8 1.20
i [HRange 8.74~9,97 26.7~29. 1 91.7~102 0,92~1, 13
® | Il Mean 9.72 28.2 87.5 0.90
Over all fti [HRange 8.74~10.7 21.8~34.6 55, 3~102 | 0.57~1.13
Er: ¥BHFEMDY Y 73 YOUNG's modulus in radial direction.
op t ¥BHMDBIHEME  Maximum tensile strength in radial direction.
Er: #HBFFEDY >~ 7 #¥ YOUNG’s modulus in tangential direction.

[

ERHMOTRE

Maximum tensile strength in tangential direction.
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B & (R & IR BT )
(Air dry condition—Sapwood)
J=2 i # 4] B’
parallel to grain Relation
ﬂ'c/Rat km Uc/Ec 1072 TT/’TR O'C/‘TR UC/HI U'],mm/HL Hr;’Hl
6.8 0.33 1.23 5.4 95 70 1.23
6.5~7.1 0. 30~0. 38 1,09~1. 34 5.2~5.8 86~104 68~ 73 1.00~1. 36
8.2 0.35 1.C4 5.5 123 84 1. 18
7.8~8.5 0.30~0.38 | 0.85~1.26 4. 7~6.1 113~134 70~101 0. 86~1. 60
8.1 0.35 1.17 5.9 113 71 .15
8,.0~8.3 0. 31~0. 42 1.18~1.28 5.6~6,3 106~122 64~ 75 0.78~1. 64
7.7 0.234 1.15 5.6 110 75 1.19
6.5~8.5 0.30~0.42 | 0.85~1.34 4,7~6,3 86~134 64~101 ©0.78~1.64
. i _
CR R D)
tests (Air dry condition—Heartwood)
Jo. m B i N )
direction Tangential direction
op kglecm? &n 1072 Ey 1073kg/cm? ry kgflcm? &p 1072
28.5 0.25 3.68 13. 4 0,37
25,3~31. 4 0. 22~0, 27 3.11~4.49 11, 2~17.7 0. 28~0, 55
33. 4 0.29 4,74 14. 4 0.31
32.1~35.3 0.28~0. 3: 4. 65~4.85 12.7~16.0 0.27~0.34
32.7 0.27 6.33 16.3 0. 26
32.0~35. 4 0.26~0, 28 5.71~6, 68 14, 4~19.2 0. 22~0. 30
31.6 0.27 4,92 14,7 0.31
25,3~35. 4 0. 22~0, 31 3.11~6, 68 11.2~19.2 0. 22~0, 55
(K ¥R FE—i B
(Air dry condition—Heartwood)
w65 i
Tangential direction
Relation # H B {%& Relation
Ey 10%kg/cm? op kglcm? T kg/cm? :
Up]u';z u-.'l'/ET 1072 "'1’[‘72'
0.42 3.37 14.3 43.5 1.31 0.33
0, 30~0. 62 2.65~4, 26 10, 1~21.7 35, 9~48.7 0.98~1.70 0. 24~0, 52
0.29 4. 45 15.0 54.4 1.23 0. 28
0, 23~0. 36 3.85~5.12 . 11.8~17.8 48,5~58.7 1.00~1.39 0. 20~0. 32
0.29 4. 89 16. 6 55.8 1.20 0.30
0, 27~0. 31 2.97~6.19 10. 5~22.2 48. 6~69. 2 0.87~1.76 0. 28~0. 43
0.34 4,24 15.3 51.2 1.25 0.30
0, 23~0. 62 2.65~6,19 10. 1~22.2 35.9~69, 2 0.87~1.76 0, 20~0, 52
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Table 8. # B K B & &2
Results of several mechanical tests
B w O ® | & Ak % | woom
RA %S Apparent Moisture Static bending
Log number specific gravity content 4 2 . l
Ra giems v % E, 10%kg/cm or kgfem
XA-1 g {#E Mean 0.85 122 80 275
£ i [HRange 0. 75~0.97 105~135 | 71~ 92 200~335
IXA-2 -yl Mean 0.88 92.0 ! 104 366
* i [Range 0.79~0.98 83. 5~101 96~111 302~-405
XA-3 SEF34 Mean 0.99 91.0 118 416 ‘
i HRange | 0,87~1.06 82.5~100 102~132 370~501
N SESii Mean 0.91 102 101 352
Over all ¥ UHRange l 0.75~1.06 82.5~135 71~132 200~501
_ 7o i &
.Ejl %: % 'I_;'
Hardness i b2
L.og number
H kg/mm? H, kg/mm? H: kg/mm? ovp kglem?
XA-1 Sl Mean 2.4 1.1 0.9 29.8
Xs ¥ [HRange 2.1~2.9 0.9~1.3 0.7~1.1 28,7~31.3
XA-2 SEEE Mean 3.4 1.4 | 1.3 36.9
: % [HRange 2.7~4.3 1.1~1.8 1.1~1.8 31. 1~40.8
XA-3 JL¥g4E Mean 3.5 1.3 1.1 36.5
i |"HRange 2.9~4,3 1.0~1.5 0.8~1.3 28.8~48.0
T £ Il Mean 3.1 1.3 1.1 34.8
Over all i ['iRange 2.1~4.3 0.9~1.8 0.7~1.8 28.7~48.0
Table 9. 24 i FE i © ¥ A
Relations among mechanical proper-
I ® oo
BAES Static bending Compression parallel to grain
Log number ovfay ou/En 1072 opfoe ool E¢ 1072
XA-1 it Mean 0.51 0.66 0.78 0.26
i [PfRange 0. 44~0. 60 0.51~0.77 0. 63~0, 85 0, 21~0, 28
XA-2 SESf Mean 0.50 0.71 0.75 0.26
: i PARange | 0.45~0.58 0.61~0. 77 0. 66~0. 84 0. 23~0. 30
XA-3 T-¥5{E Mean 0.53 0.68 0.78 0. 24
fii  MRange 0, 47~0. 59 0. 63~0. 73 0.71~0. 87 0.21~0. 26
I FE N5l Mean 0.51 0. 68 0.77 0.25
Over all iii MRange 0. 44~0, 60 0.51~0. 77 0. 63~0. 87 0.21~0.30
Tmm® P EEH M Tangential direction.

G1mem™* 1 8 H ) Radial direction.
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(% & K Bl M)
(Wet condition—Heartwood)
o ' 5t E i AW
Compression parallel to grai Shear parallel to grain
oy kglem? E¢ 103%kg/cm? op kglcm? e kgf/cm? 7, kglem? 7p kgfem?
534 99 195 252 52 59
404~653 88~111 160~208 206~307 45~61 S4~74
737 128 251 333 66 81
635~842 120~134 192~312 278~-387 56~77 72~90
799 144 265 342 62 82
638~932 113~170 216~337 277~417 53~71 71~90
690 123 237 309 60 74
404~932 88~170 160~337 206~417 45~77 54~90
B s 15 B Partial compression perpendicular to grain
bl i Tangential direction M = +H (1] Radial direction
T ]
T1mm kg/Cmglfmnm kg/cm2 Tx9% kg/cmﬁ op kg/crn"‘ O ymm kg/‘:l'l'lz O amm kg/(.‘,l'l’],8 Os% kg/cm”
61.6 75.3 65. 4 32.8 67.9 80. 4 71.2
52.8~73.8 | 66,2~89,0 | 57.0~76.9 | 28.8~35.2 57.0~72.0 68.0~86. 5 60.0~76.3
81.3 101 86. 4 45. 8 90.8 114 96. 6
62.0~93.6 | 78.6~119 66.7~99. 8 41.6~054. 4 79.7~101 95, 6~123 84, 2~106
76.9 97.2 82,7 47.9 94,2 112 99.0
59.5~99.2 | 77.9~124 64, 3~106 40, 0~54, 4 79.7~108 96, 2~124 84,0~112
73.3 91.2 78.1 41.9 84.3 i 102 88.9
52.8~99. 2 | 66,2~124 57.0~106 28.8~54. 4 57.0~108 L()& 0~124 60.0~112
B & (& &R BE-L
ties (Wet condition—Heartwood)
i _ 3
Relation
* *k
TR/TT (l'c/'r,2 O'c/Hz lflvn.mlH/ ﬂ'17nm/l{r Hr}Hl
1.28 4,9 104 68 63 1,24
1.00~1. 42 4,2~5.4 94~117 54~76 57~65 0.90~1. 43
1. 24 5.1 99 64 67 1. 10
1.07~1.43 4.6~5.6 87~106 56~83 59~82 0.87~1.64
1.33 5.5 98 77 73 1.18
1.24~1.45 5.1~6.0 92~103 66~83 61~80 0.92~1.36
1.28 5.2 100 70 67 1.17
1.00~1. 45 4,.2~6.0 87~117 54~83 57~82 0.87~1, 64
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Table 10. # 3| 5k & 8% & & (BHAREE)
Results of tension perpendicular to grain tests (Wet condition)
_ IRFHBAE % 3 G M H M &
FAES Position Tangential direction Relations
Log .
| In cross Er ap Emnzx or/Er
number | o tion 10%kg/cm?| kgjcm? 102 opfoy 10-2
SIZM%;A@ 4,78 16.3 1. 26 0. 42 Q.82
A -
ﬂ%anggﬂ 4. 38~5. 1212, 5~19.0) -08~1. 470, 31~0. 500, 76~0. 87
3.61 17.4 1. 81 0. 47 1,03
B ”
3. 27~3. 83 5~-20, | . 62~2,080. 44~0, 52{0. 95~1. 14
XA-1
3.60 15.2 1.54 0. 45 0.93
C ”
3. 28~3. 90 3~17. 5 L 24~1, 74”0. 33~0. 510, 88~1. CO
3.64 14,1 1.71 0. 40 0.97
D ”
3. 35~4, 15|12, 4~16. 1 . 44~1, 83|0. 36~0. 43/0. 83~1. 06
6.94 i8.8 0.87 0. 43 0.63
A ”
6, 50~7.50[17. 5~21. 4 . 77~0. 96{0. 39~0. 480, 60~0. 69
6.58 21.0 1. 11 0. 43 0.75
B v
5. 67~7.42{16. 3~25.0 . 92~1, 3110. 34~0. 52/0. 70~0. 85
XA-2
5.89 21.1 0.91 0. 50 0.72
C "
5, 36~6. 49118, 1~23, 8 . 78~1. i 1]0. 42~0. 55{0. 67~0. 76
5.12 18.4 1.28 0. 45 0.80
D "
4. 69~5. 50[16. 3~20. 5 . 88~1, 67]0. 41~0, 49/0. 75~0C. 86
5.28 17.1 1.01 0. 47 0. 69
/\ "
5.01~5, 72 9~18, 4] . 96~1. 040, 44~-0. 49)0, 68~0. 72
6.05 19.0 1. 15 0. 43 0.73
B ”
5. 54~6, 30{17. 6~19. § . 05~1, 330. 41~-0, 44)0, 69~0, 79
XA-3
5.97 18.5 107 0.43 0.72
C ”
5. 33~6.65]17. 1~19, 7| . 97~1.170. 41~0, 45[0. 68~0, 78
3.93 14,3 1. 69 0. 42 0. 88
D ”
3. 64~4, 47110, 0~16. 3 . 19~1, 9110, 29~0. £7[0. 74~0. 95

Emaz - BRKE (BMTE) Strain at maximum tensile strength,
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Dbm~te5h, K[ERBICE T 20 BORBERIc L3, #dFm (L, PEFm (B, &
wA (7)) DNz IECHT 5 v v S HRE, R IEIE B X 8RR X D g% Table 12 &5 X 13
iR L. YV RENCET 5 3ok, bbb, LiRT BEHOBAIZ100:8.5: 3.5, 5lROS
AIC100:7.2:3.2878 5%, 1ih, EEFROMEERSTNOMTHR LA RIT ORFENIERT2.5, 7
BT 23TH D, DI, [EMLEAFREICEH T A3 100:10.0:4.7, 3R SiTH 3 516(2 100:5.6:3.5
T, BIERME DOHFMEFES DL T, RIT ORFIBEFHLAMRET2. L, 3REET1L6TH D,

B, 2hIT "BEVOMHE" O—RELTERLTEL I AFHOS 5,
Dryobalanops & (517 — ), Dipterocarpus |& (714 V) @
ZN S DM OME FHEE % T 5

to Shorea [& (# 7 ¥ FHIDH),
108 FIC> &, 2 OB REFIRZBIL,

B0,

Table 14 127 L

—RrE T

Table 11. H3IRABER (FiRRE—OH)
Results of tension perpendicular to grain tests (Wet condition—Heartwood)
- S ' — —
=) * % Vi | H OH M &
FAES Radial direction Relations
Log
number lOSI’CEg,;CmQ op kglem? | or kg/cm? | Emaz 1072 oplor oplE, 1072
qiqﬁg B g 54 35.4 68.8 1.01 0.51 0.81
XA-1 @ ean{ﬁ
Range 7.51~9.26 | 29.2~37.4 | 57.2~75.8 | 0.76~1,11 | 0. 49~0.54 | 0.62~0.90
qillf;] i 10.8 44,2 80,7 0.83 0. 55 0.72
XA-2 @ ezmlm
Range 10,.5~11.7 | 42, 5~47.5 | 73.1~95. 1 | 0. 75~0.95 | 0. 54~0. 62 | 0. 67~0.91
qidﬁa il 8.07 33.4 73.4 1.27 0.46 0.92
IXA-3 @ eanIIH
Range 7.23~9.09 | 30.4~37.5 | 72.0~75.0 | 1.09~1,59 | 0.40~0.52 | 0. 80~1.00
o I ¥ hE
oo Mean 9.16 37.7 74.3 1.04 0.51 0.82
, oA ~ ~ ~ S - —~
Over all Range 7.23~11.7 | 29.2~47.5| 57.2~95.1 | 0.75~1,59 | 0.40~0.62 | 0.62~1.00
Table 12. 1532 3#NCMET 5 ¥ v VRO (KHzIREE—LHD)

Comparison of Youne's modulus along three mutually perpendicular axes

(Air dry condition—Heartwood)

= T iR ik 3l i E [} a1 s o
ke R Compressi(;n test Tension test ""Efﬁ&‘{f’“}%@mq‘i
e e x & Tk k& @B K& Lension/ZCom-

Percentage | Ratio Percentage Ratio pression
Log number ‘ |
L R T * RIT | L R T | RT| L R T
NA-1 100 10.3 3.3 3.2 100 8.9 3.0 2.9 0.96 | 0.83 0.90
XA-2 100 8.1 3.4 2.4 100 7.1 3.0 2.4 1.0l 0.87 0. 88
XA-3 100 7.1 3.7 1.9 100 5.6 3.5 ' 1,6 1.01 0.79 0. 94
ﬁwrﬁ 00| 85 35| 25| wo| 72| 82| 23] 0.99 | 0.83 | 0.9
L : #% 7" Longitudinal axis,
R : $42Jm Radial axis.

T: B8Em

Tangential axis.
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R Bz &

N oD PHORGREICH U DA, B IORGRES R L U Ui 4845 LT Table 1512,
F1, CNSOMIMEME Table 16 IR LAz, Bk, ZRoOEINTOFNLEHMT & TRk
BEHT, F—HHNTOHERERCOEDOERSH I TEITTIIWE LIcEBHTH DS, TCT
RzhooiitE& Mo ki LTS,

PRI DB KBTS, 50 5 15, 5B DM T, ABHAEFA L Lo F 25 F/O0.48glemdH 5=
SIS MA D 0.85glem? FTIRELATHS. Hulizatud, £ 5 vFHiH 0.48~0.58g/cm?, #

Wt b

Table 13. 7 8 fiNCB 4 2 MBEED I (KEZIRE—LH)
Comparison of mechanical properties along three mutually perpendicular

axes (Air dry condition—Heartwood)

o ) T A T S GT - T
B A & 5 |Compressive stress at proportional limit Tensile strength
Log I # (%) Percentage B Ratio £ (%) Percentage I Ratio
number | R | T RIT L ‘. R T RIT
XA-L 100 0.0 5.2 2.1 100 5.5 3.5 1.6
XA-2 100 10. 2 4. 4 2.3 100 6.2 3.7 .
XA-3 100 | 8.8 4.4 2.0 100 5.0 3.3 1.5
# 5
Over aKIII 100 , 10.0 \ 4,7 2.1 ‘ 100 5.6 3.5 |
Table 4. Shorea, Dryobalanops ¥ LTS Dipterocarpus IRD (L3N]
Test materials belonging to Shorea, Dryobalanops and Dipterocarpus
No. | = # % o g i st ok R B
- Common name Botanical nam Place of growth Mark of logs
54 vy R A5 VF ) ;
1 Light red meranti Shorea sp. Kalimantan VIG
2 VI'{ elti mé aniivf Shorea sp. Sarawak 1D
+7 ATV T ,
3 +W},|fitic: merZ nti% Shorea sp. Kalimantan VIB

Ve b 597 Mindanao

4 Red lauan Shorea negrosensis in Philippines XA
5 | 7 I(apu—r i Dryobalanops spp. North Borneo ma
6 ?Ap?mnrg 4 D‘Mero;%ﬁﬁﬂm,m Luzon in Philippines VA
7 %CTlg_o;L::ezl].')-s;rjp Dipterocarpus alatus Cambodii 1®
FaF— 5vaAq Dipterocarpus s
8 ‘ Chhoeuteal bangkuoi insularis Cambodia A
9 7 K)le/rui,fl g 4 Dipterocarpus spp. Kalimantan IVA
0 7 A Dipterocarpus spp. Malava A

Keruing
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Table 15. Shorea, Dryobalanops B L5

Results of mechanical tests of ten woods belonging to

= ,
] PEL o) g om o v @« E W
— i % RS AR entp Mois- Static bending CompressionZto G.
. t
Common | Mark [Number sggsli{lc co:fl;; t' E o o E, op e
name of logs of logs !Ig?u y ’ 10%k 103k
’g/cm:‘ u% cm¥ kg/cm? | kgfcm? ﬁ:m2 kgfem? | kg/em?
4L '
vy ¥ VIG 1 0. 48 14.5 80.1 378 632 98.8 316 365 |
AT VF
vy M .
25vF ID L 0. 55 14.0 105 572 916 113 379 501
R4 F ; ' . -
25 UF VIB 1 0. 56 15.5 128 501 919 165 325 423
vy F
57y XA 3 0. 58 14.0 111 475 905 141 320 478
|
#7S—n | A 6 0.67 15.5 137 695 1074 185 413 555
TE MY VA 4 0.73 15.5 129 622 1191 155 359 534
7 ;z;’ Y 1® 6 0.76 | 15.0 | 127 | 622 | 1062 168 452 | 59
FaF—wn
Seyaq| A 6 0.82 | 15.0 140 715 | 1255 172 504 645
JWA v
(Kal.) VA 4 0.83 14.0 180 767 1285 230 561 710
VR
Mly.) VI A 3 0. 85 13.5 201 739 1384 256 576 761
Table 16. Shorea, Dryobalanops 15 X ¥
Relations among mechanical properties of ten woods
1 1 i E T s T
- B 4 RARR ) Static bending Compressing/to G.
c Mark of
ommon name E; R E, R
e | oo | | | e | |
74 F Loy ¥
ETTS VIG 0. 60 0.79 13.5 0.87 0. 37 8.0
Ve F *707F ID 0. 62 0.87 16.7 0.76 0. 44 9.2
K74 XFUF VIB 0. 54 0.73 16.3 0.77 0.26 7.5
vy F 9V XA 0.53 0.81 15.6 0. 67 0. 34 8.4
hF—w mA 0. 63 0.78 16. 1 0.74 0.30 8.3
TV VA 0.52 0.93 16,1 0. 67 0. 35 7.2
FaT—n H—i I® 0. 60 0. 84 13.9 0.76 | 0.34 7.9
FaF—v s34 IA 0.58 0.89 15.4 0.79 0. 38 7.9
27nv4 v (Kal) VA 0. 60 0.72 15. 4 0.79 0. 33 8.6
74 v (Mly.) VA 0.53 0.73 16.5 0.75 0.30 8.8
# 4% Over all 0.58 0.81 15.6 | 0.76 0.3¢ | &2
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Dipteracarpus TROGEEE RIS (Kikag)
Shorea, Dryobalanops and Dipterocarpus (Air dry condition)
. oz W () . (BRI
it 1 74 & A M P {ﬁ;ﬁ}Eﬂn (&%}% J ) s fz & -
. artial compression | to G. ; Impact
Tension/Zto G. Shearzto G. (Tangential direction) Hardness bending
E, ap o Tr Tyr op Tymm | Tgmm T5% Ief) Hy H, a
103kg kg kg k kgem
fem2kgflem?|kgfem®kglem?|kg/em?kg/em? kg/emikglemilkg/em?| /mm¥ [/mm?, ﬁnm2 fcm?
106 843 1046 87 99 47.2 82,1 102 88,1 3.5 1.2 1.0 0. 52
— - — 115 111 57.7 113 136 — 5.7 1.5 1.4 0. 45
143 1099 1368 104 97 46.6 91.2 117 98.9 5.4 1.3 1.0} 0.85
140 999 1596 84 102 ' 42.9 92.2 120 99.5 4,2 1.4 1.0 1.13
[
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
185 — 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
|
Dipterocapus D% 4 O M
belenging to Shorea, Dryobalanops and Dipterocarpus
g Bl g # AN #
Tension/to G. bending Relations
‘7!’/"1 T(l)/-Eg‘ . fri!::\,;‘ alR2 TT,/TR ‘Tc/'rR "'c/[{l KYrmm/H/ Hy|H:
)
0.81 0.97 21.8 2.1 1. 15 4.2 ' 103 76 1.20
— — — 1.5 0,97 4. 4 88 85 1.07
0. 80 0.96 24,2 2.7 0.93 4.1 80 74 1.30
0. 64 1. 14 26.2 3.2 1.23 5.1 114 90 1. 46
0.76 0. 89 21.3 1.6 1.11 5.1 88 88 1.22
0. 64 1,16 20,0 1.8 1,09 3.9 94 94 1,11
— 0. 88 17.8 1.3 .15 5.1 85 85 1.23
— 1.08 18.7 1.4 1.13 4.9 85 85 1. 10
0.78 0.97 24. 4 1.10 5.3 100 100 1.10
0. 60 0.71 19.5 1.06 5.2 89 89 1.19
0.72 0.97 21.5 — 1.09 4.8 93 87 1.20
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F — WEIH0. 67gfemd, v 4 VA0, 73~0.85glcm® TH D .
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0 128%10%kgfem?, # 7 — 7t 137X 10%kgfem?, 7 v A4 VEINF 27—

Ly F
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Do ITYES VA Y D201X10%kg/cm? L2 Fig. 3 Ok ICEMES TREHRBRIZHDLLT L,
TR X, GIERTES B XOHEIRRS L EREOMERE Fig. 4 1iRLc, MBIERE s34
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DOUHTNE 1 5 KBS % ¥ ¥ HRECCH L@ TRTH 0.97X107%, iy TH0.81X1072
THHOHL, MEFHTEH0.34X10°3cT Fo. HERIR BT IHBEREZ L SI/MZVLOT, T
NoDOPFERTMIT 2BAICSHEL R EROBRIGESEET 23V ETHRN. 45, &
FIRHEE (o) ZREHES (00 THMUAE () 20T oeBr—1/(r+1) ORI 0 37 L2
ghss s LEROMIAWERS () L, EHTOFEAMIH BH, »RLORIFSEAERLL,
FAMRSITEE &V RBEO N 108 BERCHESEZH., HEELALRE & LEHEONES
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bhending.

Table 17. Shorea, Dryobalanops I LT Dipterocarpus

Resulls of compression and tension perpendicular to grain tests of ten woods

L B e o ¥ [E & Compression]to G.
_ i HORTE S A ppar- E /J\,-T" T ™ =
= & ent Mois- S L ! ﬁTa;fg( erﬁiallrlj
Mark | specific ture Radial direction dir%ction
Common name of logs g;?';‘:"lty coutept EAAE] Er o Er >
gfems | ¥ % ‘:)Igrﬁbgesr IOSk%c . kglem? loakﬁ:m“ kgjcm?
FAL vy lF AFVF Vi G 0.50 15.5 1 9.13| 29.4 3.32 17.3
Vo B AZ0F ID | 0. 33 14,0 1 11.7 4£2.7 3. 96 19.5
K74 A 5 v F VIB ‘ 0. 59 14,5 1 9.91 32.7 4.82 | 18.7
vy K 3TV XA | 0.59 14,5 3 1.7 31.6 4,92 14,7
hT—n mMA 0.69  16.0 4 13.5 38.7 6.75 | 21.0
TV VA 0.73 16,5 & 12.8 32.5 7.96 23.8
FaF—n H—u I® | 0.7¢4 | 150 3 14.5 | 245 | 7.43 | 271
FajgF— 804 IA 0.79 15.0 3 14,4 45.9 8.70 31.3
snv4 v (Kal) IVA | 0.80 | 16.0 4 ! 143 | 45.1 8.60 | 29.0
g4 v (Mly) VIEA 0. 85 14.0 2 { 15.7 37.3 8.28 29.5
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BRD AR <D & DOAN T LA, Wiz L
THry ¥ 79 /ORISR Zou #—53, %
Bliob Dz k&,

EAESICB LTI s, $eh s, HEFN
LEDOEODAEBIG L fchs, OBADUKED 1 mm
WoERB S 2 Fig. 5 12T LK ICARELR

BERBRICH D, o, HEEHIEAER S OMEIzI
BLTH 3. 1ok, ZDOBE0 L IIRE & SEES1
MREE & DBFRE Fig. 9 IR LA, HFoMsE
Bt BEEENCIREABRICD B X5 TH S

DEC, KWREBICET 5 HEE#HB X CHIROK
BAtE UL S LT Table 17 7 L. cOHED LR
FHARDEFIIARD Loy s D, Table 15
DA E AT U HR—TRE., EHH L U8R
TRWDIFRI IS o S RO v 7 R
HERUROBRE Fig. 101 GR L, DFNRLARED
& & BT 300 IERHNOENO Lo
SEMAEES AMMIESh TS b, K
LENLEHRIPNBEIOMETH S, CZTREOX

2 kihg e LTHA L. $4, Fig 111CER
Hajts S FITHER S RIO GBS S L FEEOBGRE R
L.

i 11 %8 Tension 1 to G.
¥ 1% H @ Radial direction I ogy Ji I Tangential direction
HARAE] Er | Er
Number|10%kg o TR N Eene kR (10%kg Y IS or|ET
of logs Jem?] kg/cm?| kg/cm?| 10 Jem3 kg/em? | kg/em' 10
1 8.50 | 25.7 78.9 1.30 0.93 3.46 11.6 46,9 2.39 1.36
1 11.7 43.1 78.2 — 0. 67 4.08 16.4 49.5 — 1.24
1 10.2 51.0 85.9 0.95 0.84 4.50 16.7 47,7 1,61 1.03
3 9.72| 28.2 87.5 - 0.90 4,48 15.6 55.4 — 1.27
2 12.0 47.7 87.6 0.86 l 0.74 i 5.01 20.5 51.6 1.45 .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 1‘ 0.89 6.83 32.5 76.0 2.00 1.12
3 3.2 55.7 129 1.47 0.99 8.11 33.3 79.3 2.45 0.96
4 14.6 54.3 109 1 1.01 H 0.78 8.11 30.0 70.6 1.39 0.87
— _ — — l — _ - - — — -
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10° Kiem®
175
I. K%m:
WSOF
150 * D%
I * Ot
2
3. 13.4- -
3 S
D 2% ol
E .. g 3
7 3 .
i S 2 *
5 8 £
g 2
iS5t g
E
, j= SO
/// g
Iy o 3;3/ 05
/9?2
iy // !
25 Y
7 a3 1 1 1 1 |
- ¢ 02 04« 06 08 10
A== L 1 ) ] & n & R i
)@ 4 06 C8 10 Apparent specific gravity
A w & R Y
Apparent spec tic gravity
Fig. 10 FRELHHIT O+ 7RI & O Fig. 11 FHEEHTIRE S L OF R
& Relations between apparent specific grav-
Relations between apparent specific grav- ily and maximum tensile strength per-
ity and Youne’s modulus in tension and pendicular to grain.
compression perpendicular to grain.
Table 18. Shorea, Dryobalanops +5 kT8 Dipterocarpus B 3§z 5 v v VZRDibiz
Comparison of Youne’s modulus along three axes of ten woods belonging to
Shorea, Dryobalanops and Dipterocarpus
EAl EmBRR®R | 3 ® R B | IREwHOKE
— B % i s ﬂ(;on:fre(s:j?n test . T z;nst);)test ETension/
Mark = (% R | - .
Common name . Percentage ngio Percentage Rﬁio Ecompression
oflogs| 7 g | T \RIT| L \ Rl TlRT! L R|T
A el ol o ez a4 26 10d 79 3.2 23] 1.08 0.93 103
vyl X5vF ID 1000 10, 4 3.5 3.0 — — — 2.9 —| 1.00| 1.01
74+ A5VF| VIB 100I 6.0 2.9 2.1 100 7.1 3.1 2.3 0.87] 1.03 0.93
Yy N STV XA 100 8.5 3.5 2.9 100 7.2 3.2 2.3 0.99 0.83 0.91
HF = ' MA 100 7.8 3.3 2.2 100 7.6‘ 3.2 2.4-l O.9d 1,05 0.90
TENY VA 100 8.3 5.3 1.6 100 9.7 6.2 1.6 0.83 0.98 0.98
Fard—n H—il I@® lOO' 9,3 4.8 2.0 100! 10.9 5.0I 2.2 0.87] 1.020 0.92
ES |
TAT T a4 A 100 9.0 5.4 17 100 9.6 59 1.6 0.85 0.9 0.93
24 v (Kal) VA 100 6. Zr 3.9 1.6 100, 7.2 4.1 1.8/ 0.88 1.04f 0.92
24 (Mly) VA 100 6.1 3. 1.9 100 — — 0.93 — —
B #% Over all 100’ 8 1| 3. 9| 2, ll 100 8.4 4.2 2.2 0.91 0.98 0,95
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‘Table 19. Shorea, Dryobalanops 5 L8 Diplerocarpus BOTLIMNICY 3 2 RBEED L%
Comparison of mechanical properties along three axes of ten woods belonging
to Shorea, Dryobalanops and Dipterocarpis

T U B k. W B
) Compression test Tension test
— 4 HeHIsEE Stress at P.L. BlofEuit X Tensile strength
Mark
Common name 1 138 (%) Percentage jid I (%) Percentage A
ot logs Ratio Ratio
L R T RIT L R T RIT
74 F Vo ¥ ;
X5 VF VIG 100 9.3 5.5 1.7 100 4.6 2.7 1.7
vy ¥ *7vF ' 1D 100 11.3 5.1 2.2 — — — 1.6
w74 XFUF VIB 100 10,1 5.8 1.7 100 6.3 3.5 1.8
veF 39V XA 100 10.0 4.7 2.1 100 5.6 3.5 1.6
HT—w mA 00| 9.8 53| 19| 10| 7.3 4.3: 1.7
TEMV VA 100 9.0 6.7 1.4 100 8.8 5.5 1.6
FaFT—v F—w na 100 9.5 | 5.8 1.6 100 9.5 5.5 .7
FaT—iv 1
Nyad A 100 8.1 5.5 1.5 100 8.5 5.2 .6
74 v (Kal) P IVA 100 8.2 5.2 1.6 100 5.5 3.6 .5
g4 v (Mly.) VI A 100 6.6 5.2 1.3 — —_ —_ —
“® £ Over all 100 9.2 5.5 1.7 l 100 I 7.0 4.2 1.6

VNS MBI ERBERNETT 5 RO TH B, ¥ VS BRUOBA LIRS SichitE
ZBUERH B,

choDiERicdb &5, dlkdm (L), BRI (R), BTN o3 il 5y v/ RE,
SR MEREE, RS EAHIET 3L Table 18 H#X U 19D LIS, ¥ V7 HRHICO20TE,
ZOEFPHENEFRRRESBERBE TRAEZ CEMBEL, 10—HORRTITEMITND ¥ ¥ 7" RELH
RRROBMTUNEOFMZRUCHINE O SBOLL: R: T RIFHEICLIPLTDRIET TSN, T
NoEFRETHIEFET100:8.1:3.9, FERTIL00:8.4:4.22705, Wk, KR FADY v/ RkE
BRFROY v 7 RETHR UL (RIT) 28BINEEHT2.1, HiRT2.25785H0, FHEDNESH
A7 VFRHORIEWEDAXLL I v VHIDDPPRE,

FEFFHRBIREEIC OV TR, Ok DHHKRCOBLOMEIH 5, BITCHNE LR T=100:
9.2:5.5, RIT=1.7 &185, T, JBERICOOTRIENIGR ~Nig, LiR:T=100:7.0:4.2,
RIT=1.6 L1730, EMEAREOECIDPPRMEMBEETHL. LN OOMIRNIETERE
EHORAMITIRT 20, TORITUOREBHEROIULTO b

t 7 vdn B

T4V EYDOIVEFIREDLV y F 573K (KA, 2, 3) ZHRIT, WRANKBRIKICEE
BMERBRETLO, BESHE LTHE T 2B40—BWEEL S 2L L3, FTRMAROYERR 1.8
BRT AT - 7= AT RS R O A — BB FHA 0D, BRONIINIIC§ 2 JHAE & Lic. g,
ChET “BHEHOMNA” O—BELTHRE L TS -7 2,58 FMD Shorea, Dryobalanops 1 X TF
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Dipterocarpus @ 3 D 10M 22 & [EARMEIC BT A RBRERARIE L, Boh iR elternigd
D2EDLIICND.,

(1) A 3 RDTIIE (BKEHIL 0%) KB 2EREZ 0.43~0. Tig/em® T, Z0OFY
fli{20. 58gfcm® TH o7c, Wik, WREKRT LDOFEHMIIX A-1, 2, 3 OIFIZ0.48, 0.58, 0.68g/cm®
T, PRVERMNB .

(2) TRARBIZHBY 2.0MBIZONT, HBEEFRE UAGRERKIES Table 2 12, th5>DHME
WiEE % Table 3 R L,

(3) WEARBIC BT 2LMBORKRSZ, FEORTE LIIBHAN!T, HrTeh < 15.6km, HEEH:
T 8.4km, HEFIHRT 19.5km THotco Tl BAMIEY Y/ EBTHRUALER, HiWTo.81X
1072, #IEHIT 0.34X107%, HTIRTL. 14X10°2 &7/,

(4) KRB B0HBOMEFRIEEATEAMMBITHRULMIZS.7TT, »EHRE,
28, BHETANRIBERNMEARRE LOPPRELRMETR L,

(5) SERIEIZ B B.LHMMOM e S OROW, 1L EHEOIEIERL, HEMLTEEDE
RBELTH D, HEMRIAROEN S THRULML, BEERT 2L 114 64D, —ROBALD
PPREV iz, LD 1 mmEs ERE S ET] it /o S THR LI, FRAMO 1 mmig
DNEFERSEREWN S TR LUABESTITH 725

(6) RERBITHBY 2LH RO B BIRT A0 X —ERKRO 2R THRLAMER, Hressd
5L 3.2 EDIEBICRKE,

(7) SWEAREEICH1T 5LH IS DT, RMEE T RS LARRERSE Table 4, £ o0BREME
filix Table 5 IR U7z, SMEBE ZEHPOEREG..

(8) REREIHY BUFIBDOWES b L BB IRNBRFER % Table 6, 7 IR L1,

(9) ZBIREE (AKFEHI02%) TP HOMBII OV TRHBEZ A E L RRERE Table 8,
ZNODMTRRFME Table 9 IR L, MEROEROBERY v /7 BRIV BIEIKBOTAS
, BRKRZDUHTOREMOERSS - L dbAE,

10) ZRMRD S K - FARMBALAZRICT 2R RERIK © & H—F B & % Table 10
2, HILRME (o), YV IR (Er), or/Er DEOWNIC L B3E(LE Fig. 1, 2 KR Ui M
(AYEBE S 5 EBEOLHR(D)EERT A &, TERERIBMFORICIE TRV, ¥V VBRI
W BOTDBHPIEDMODT, ep/Er OFIZDHBOTHL2/NE E AT Lz,

D FEREET B 2.0H ORI MO JIERREE R A Table 11 (R L,

(12) KEREDOLHBICOOT, HERIWICH T 5+ v 7%, TEHILAIRE, 51RR Solkk
#Table 12, 13 TR U1z, LiR: T O ER Y v 2 FHT100: 8.5 3.5, Bliky ¥ 7' ¥ T100: 7.2
:3.2, EMHBIERET100:10.0:4.7, BIERBET100:5.6:3.5&%Y, BFIRIZETIRFIEIME
YEETH D,

(13) zNnETKDI Shorea, Dryobalanops ¥ LU Dipterocarpus BD1044F (Table 14) O4%%
REEICE T 2KBEERA, Table 15 X7 17 (T#¥EL, M oOHEBEFEERE L (Table 16,
Fig. 3~11). &51C, ZNSORMOY ¥ 7 FE, EHRLARE HSXCHRES 20T, @R 30
BT % EA Table 18, 19 iwisE L1,
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IV Mechanical Properties of Red Lauan Wood from the Philippines

Rybzaburd Yamar and Kdichi Konnd

Summary

This paper presents mainly the results obtained on the mechanical and elastic properties
of Red lauan (Shorea negrosensis) woods from the Philippines. The general description of test
materials is shown in Table 1. The tests were conducted mainly by the methods provided in
Japanese Industrial Standards of testing for small clear specimens (JIS 7 2111~2117),

Furthermore, in the latter part of this paper, the results of experiments on ten woods
belonging to Shorea, Dryobalanops and Dipterocarpus reported in the preceding papers!~# are
sunmmarized (Tables 15 to 19, Figs.3 to 11).

The main results obtained from these tests are as follows:

(1) The mean value of the apparent specific gravity of heartwood of three study logs
at air-dry condition (moisture content=about 14, 0%) is 0.58g/cm3 (0. 43~0, 7dg/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, hardness test, impact bending and partial compres-
sion perpendicular to grain test at air-dry condition are given in Table 2,

(3} The relations among mechanical properties of specimens at air-dry éondition arc

given in Table 3. The mean values of the specific strength (gseew/Ra, Glitezahl) are about
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15.6 km for modulus of rupture in static bending, 8 4 km for maximum crushing strength
in compression parallel to grain, and 26.2km for maximum strength in tension parallel to
grain, respectively.

(4) The mean values of maximum strength to Yourc's modulus (owmaz/E) at air-dry con-
dition are about 0.81X10°2 for static bending, 0.34X10"2 for compression parallel to grain
and 1.14X10-2 for tension parallel to grain.

{5) The mean value of maximum crushing strength to shearing strength along radial
surface (v.fr) at air-dry condition is about 5.7, The shearing strength along the radial
surface is somewhat smaller than that along the tangential surface.

() The mean value of maximum crushing strength to end hardness (o¢f/H;) at air-dry
condition is about 114, neglecting the units. The mean values of compressive strength when
the specimen is compressed partially through the steel plate to lmm of side length in the
tangential direction to side hardness in the same direction(oim*/H:) isabout 90, neglecting the
units, and the value in the radial direction (oywn™¥/f.) is about 87.

(7) The results of mechanical properties and the relations among those values of sapwood
at air-dry condition are given in Tables 4 and 5. The remarkable difference between
sapwood and heartwood is hardly recognized.

(8} The results of compression and tension perpendicular to grain tests at air-dry con-
dition are given in Tables 6 and 7.

{9) The results of mechanical properties and the relations among those values of heart-
wood at wet condition are given in Tables 8 and 9.

{0 The relations between the position in cross section of the wet disks and the values
of Youne’s modulus (Er) maximum strength (o7), and the value of or/Er in tension along
the tangential axis are shown in Figs. 1,2 and Table 10, respectively.

Il The results of tension along radial axis of heartwood specimens at wet condition arc
given in Table 11.

19 The comparisons of strength properties along three mutually perpendicular axes of
symmetry are given in Tables 12 and 13. The values of ratio L:R:7 are 100:8.5: 3.5 for
Young's modulus in compression, 100: 7.2 : 3.2 for Youne’s modulus in tension, 100:10.0: 4,7
for the stress at proportional limit in compression, and 100 : 5.6 : 3.5 for the maximum tensile
strength, respectively. _

® The mean values of strength properties and the relations among those values of ten
woods belonging to Shorea, Dryobalanops and Diplerocarpus in Table 14 are summarized in
Tables 15,16 and 17. The approximate relations between the apparent specific gravity and
the various sirength properties and the relations among various strength properties are
shown graphically in Figs. 3 to 11. The comparisons of strength properties along three mutu-
ally perpendicular axes of symmetry are given in Tables 18 and 19. The strength properties
parallel to grain except the absorbed energy in impact bending of those woods show some
tendency to increase directly with apparent specific gravity, but the value of Youvc’'s modulus
along tangential axis may increase in proportion to the square of the apparent specific gra-

vity.
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V 740EvfiLy ¥ 59U HMOBERRY Y a—n

1. ¥ z2 #H =

OB, AHELZ COHELERTITE > TOAMEMIZMT 2 AN EO—BLE LT, 2057
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AEIAFINT - VEVHIL Y ¥ 57 VERIADS 5, KA-1, KA-2D2AICO, ik
WA (RRBEONE) L2. TemEHMEMRITULAAATIERZ 7 ¥ 2 — 3BT, BRI L TES
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AIVF, AT, TERVHEAMERRLT, ATERICE T 32— b & O R & a
HhHITTEEL:.
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Sawing method of Red lauan Fig.2 vw b 37 V7HMORIY (ATERAY V- —EER)
logs (Drying property test).

Sawing method of Red lauan logs (Drying schedule test).

(1)(2) KHBHMIH.
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ATEERT & 2 — i RBRTiE, @20cm, EX60cmi L, 7v—F—TREE2. 7emuz{l kifrc,
HHEH L S RO HOKRDPEREILT 2700, WA NCHR=2% 2@BMHLL.
7B, 100°C DEGEESIRBRIIA FRALSTIK S F, $lh SERO0~T0BDNMIGTHRAMELD S
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Table 1. FRBRMOEHREE, AFE

Drying properties and apparent specific gravities of test pieces

4ok b o7k D.B.T.60°C,W.B. T.35°C B— -
BA® kT D5 B8, HEH | 2ERERED) | 4 4 5
KEBMHES AR | akBiomh | sisEERy Eﬁ:ﬁ‘ﬁﬁ’l‘{% B M ®
DR FE WD ¥ B X (glcm®)
B K| g (%/hr) (1/hr) X10°2 (2 /HE) g
—24 | ¥ H 0.36 7.60 7.57 | 2.77 0.37
—27 ” 0.27 6. 60 7.76 | 3.06 0.42
—29 " 0.26 6.00 7.52 | 3.20 0.44
—31 ” 0.28 6.73 7.22 | 2.75 0.43
—33 ” 0.30 6.06 7.09 .| 2.57 0.45
E B 0.29 6. 60 7.43 2.83 0. 42
XA-—1 —\%a | #F B8 0.16 3.37 2.81 8.58 0. 44
—19b " 0.16 3.87 1.87 2,70 | 8.23 0. 44
—20b " 0.15 3.35 2.67 8.33 0.44
B =) 0.16 3.53 2.713 8. 38 0.44
—29a |t HE 0.27 5. 89 5.93 4, 64 0. 44
—29b " 0.22 5.46 5.45 | 5.30 0.45
i 0.25 5. 68 5. 69 4.97 0.45
—18 i H 0.25 5.03 7.13 3,54 0.46
—19 ” 0.22 5.04 6.94 | 3,99 0.49
—21 " 0.25 5.18 7.69 | 3.98 0.49
—23 " 0.31 5.79 8.28 | 4.30 0.51
—25 ” 0.24 5.49 8.89 | 4,61 0.57
K| 0.25 5. 31 1.179 4.08 0.50
XA—2| 142 |85 B 0.17 3.68 1.87 3.35 | 7.59 0.50
—14b . 0.15 2.00 4.29 | 8.17 0.51
EA 2 0.16 2. 84 3.82 7.88 0. 51
—21a |6 i 0,20 4,81 7.57 6.12 0.57
—2ib » 0.26 4.94 7.37 | 5.55 0.53
¥ 8B 0.23 4.88 1.47 5.84 0.55
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4. 1. EEuRR

BUKSL, ABY BIORERIERBROR L Table 1 TR .

TN LERAERDERES S L, FAMTRIEARY &b KA-1 OFSKELEERLTED,

FELTABREOEIZILEZHDEEZZI SIS,

KRHBITREEARE SWESBESTEHOMBRICHY, HEM LIERMHOLETEARC $1.87T, T
BHM#SIREMITHNOE U LAASBENELS, EROBHEILERLTOE. NI TICERL

e — B TELERNY L EROBRRTH 5 .
ORI D fril & AR RO R L OBRRE

ﬂﬁq LCU,{P - —C/—‘(

XA-2 OFERTROLAAEIKC

ch 50RIE—

BELIGE

2

ZD7 4V EVELVY F

7% Table 2ZiRT .

CORZEINE, HHD U ERITE & EEEEE R RO — A B R,

HRAICERRA R OI 48,

37 MR D, TTRERLULEDDOOJHEICOHT,

A, REMTRVISHTIL.

Table 2. ZBREOUREE L L

, WEHICONTAHS &,
HoTORZhhrb 5T, BEEERDRBOMEISPRSTLENSLY
T > TRELE TS
BICERTEOR S0 S O R EEREEINE LD EWHOERKCH H, BRER
KEBHOBEELERE S

ST 3

AL SARBIRLD S

XHIBbhns.
wE, BNOATERAY V-T2, KA-1 OFEKZAETOKBMIZEHEHBL, NA-
2OBEARFEOMMEERL, TOBERIRPTH S,

.__.z
c]
2

R L ARAN

FERMIZ OO TREBED OIS

UERE

Drying properties and apparent specific gravities of test species

o [XE S
WA SE |2
— D # | # B R LfEEE A R E
£ = (1/hr) X 10 i%ﬁﬁ@ w )
— % cm
#WE | fiEE (4R /KE) &
Ve B X7 VF 1C 4,20 | 2.65 1.59 |0.45~0. 46
Red meranti Shorea spp. # 7 7 7| 1D |aei]|245) 1,39 |o. 46058
ATo— XAZVF Shorea arawa N
Yellow meranti hopeifolia IE 1333|282 1.18 10.35~0.43
ot 27T Shorea sp. ) VIB—10 2.97 | 2.43 | 1.22 |0.48~0.58
A= azv
_ . = . Shorea sp. Kali
SAF Ly ¥ ATFVUF 5 alimantan "
Light red meranti gg(enc_;a )Rubro VIG 4,07 | 2.41 | 1.86 [0.40~0, 47
T Anisoptera - _
Phdiek glabra . OC—2|1.15|0.70 1.64 |0.66~0. 67
FaT—N 2Xvaq Dipterocarpus | ¥ £ I 7T
Chhoeuteal bangkuoi insularis Cambodia |mA—8|3.87 [1.66| 2.27 [0.71~0.73
FaF—N H— Dipterocarpus I®—2|3.40 | 1.65| 2.06 |0.72~0.79
Chhoeuteal sar alatus
FELY Dipterocarpus T4 E Y VA—1]3.00|1.80 1.67 |0.61~0Q, 67
Apitong Spp- Philippines [VA—7 | 2.70| 1.60 | 1.72 [0.71~0.72
VN4 Dipterocarpus | h V=4 v .
Keruing sp. Kalimantan IVA—2|2.28| 1.85 1.23 [0.74~0.87
hF—w Dryobalanops | bt X 1w F & _ N
Kapur Spp. North Borneo MA—2 | 4.70 | 2.78 1. 69 |0.62~0.63
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Table 3. 100°C @ 2 ¥ ¥
Results of quick drying

B k| koo | o | B ARG BT EEERY:
’ ‘ T BT ToE®
® Bl & (cm) (cm) | ) 0 H 1 b g?*’”f [T I
R 23.5 | 3 4 !
XA—1 | 39.5 26.5 3 3 1
1 25.0 5 4

KA—2 3 44.0 E 2 4 |

. 1 23.0 5 5 1 L
XA—3 2 40.3 26.0 ‘ ] 4 1 [

BN A, EREOKTHOREBIROZ L, TOREES S OBICOERIL, PEHLOHEE LD
BRERLL DO,

i, ARO VY ¥ 797 YHOEREEMOREE, REEOHIL A 2 7 v F I AT K
EETHY, AVESTET V9 73AREODDICIGEENBEL, RELHEOAM EVWAX
4. 2. 100°C O BiREIFHER
100°C DR T :%ﬁ&‘abtlﬁ%&@ﬁ&.ﬁ@ﬁ& 1 KON SRR &% Table 3 1R
1k, RBRHETRIEEAL bELMORE 1, AFHOKE2 &L
INSORRD SIS SRO T i Ini,
D #EA, WOREROTER XA pVh&d, KA-2 £ XA-3 LiFERBETHES.
2) FEVid XA-1 2Eb/AEL, KA-2 MBS k&N,
3) NBENE 3EAL BRTHS

4BT

o

7
/// {
r/'( /

20
LN
= 10k EA 1
-~ — -8
Z —— -0 Ima
—— =22
20 —— -13a
el T

L 1 1 1 1 ] ] 1 1 1
0 20 40 60 80 100 120 140 160 180 200 220 Z0(hr)
L (. L L 1 1 I L 1l

1 I
0 ! 2 3 4 E) ) ! 8 9 10idav)
¥ % B W

Fig.3 Vo I 77 /HOEH&ES (IXA-D
Drying process of Red lauan (IXA-1).
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#® Ol B A B
tests at 100°C

 #E 1% : F to % ° : [ -
wpekw | BAREIB| R s 0w & M CO R k|
53 . : Nl S 3 gz 3i d
(%> i (hr) ‘ ok A OB BoE IE o #% KW B D (mm)
63. 4 20. 6 1 54.0 4,0 80.0 6.0 2.5
65.9 25.0 . 58.0 4.3 83.0 8.5 0
52.5 25.2 53.0 3.0 80.0 8.8 8.0
54.0 25.56 53.0 3.0 80.0 ' 8.8 6.0
57.0 25.0 30,0 3.0 77.0 8.8 6.5
53.5 23.6 54.0 3.6 80.0 7.3 3.0

FTI~SIEIL, ATANLMRIZLTI~6 ETHEL, TOETRILEN-TLy ¥ 27 Hic20T

1) BRI NA-L A0 B AR, 20T XA-3, XA-2 DHITHS
ALDTEMOSATEER Y ¥ 2 — L 8L KA-T, KA-2 oSG KBItH IRy Y
a—mid, WINEXTRINCK T 2 5b W B0 & 31 B, sl 63°C, ERERRE R 3°C, &
KRS0 C 13D, LML EMD S EKFWHZ TERT HDILBTFI NEET DL UbN 3,
5k, REOATERR 7 ¥ A — ViR, R DHBESRM: (A) & IIRO bt gIEERRERE 60°C,
HATERIEEE R 4°C, AR 85°C oveili L4 (B) O 2MEIZ 20 TITRE - 7.
4. 3. AIERRTD 21— NEER
D DERAT O a il ks TR LA L 20HPE, XOL5THS
1) RN
2y Za—n(A), (BYEXUEAL (Q00°C, 1hr) 27450, A7 Ya—n(B)Zkd, L

o

DAL

1 1. ). 1 It 1. 1 1 1 L L J
N 20 By 0J ER] 100 120 140 100 1ac 200 720 230 (hr)
L 1 1 1 1 ) I 1 1 1 J .
a H E) A 5 € 7 B 3 10 {cay)

[ N ]

Fig. 4 vy F 77 vHOEERED (XA-2)
Drying process of Red lauan (IXA-2).
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L =D akERL BB £ Fig. 3~T7 IR
T, 2, ZhoDOED SRS KE60
FBLU0% 1O 10BETHIETIRE
T BEEN, REEESEE LT Table
41T o
BIKHE0%H> 510% T DRLRIFIIZ &
3&, LFhOLHETS KA-1 ORARY
HE, HEMEd KXA-2 OFEKRLDOH
MICECERLTE D, THITEOER
HRBOKEREL—H LTS,

BB, HEE ORI BIO AR D M
T3, HmEAE bBHEHOHLEL, €D

GO e oW R

HER KA-2 OFFRECL TS, R L
Jic, A—FAORBI PR R T L

© % B A

FZHE LT, HERMOEHFEAES5 Fig. 5 Uy ¥ 57 HOKSEA (XA-1)
&, &BA) DRI LEHA(BIOD Drying process of Red lauan (IXA-1).

znid, XA-1 OWREH3Y, R 228, XA-2 OHREH 36%, HEM 2% ThThEHL T2,
T, KB EF—R T ¥ a— VT - IR E M OERIT &, RAEMOZNEZRRLTS
&, XA-1 OWEH2%, HEHEH38%, XA-2 OREH8%, KEEH2TE L TN LR OREREE
MHEH LTV 5.

0 EA-2
—— ~-17
—— -5 Img DBT.
80 —— ‘12(')
- ——  -104
—o— -lda]&ﬂ
0
& i
& o0 B
¢ <

[ESEE IS
x o

()

L ! ) L_J

20 40 &0 B0 W00 120 140 TR0 170t 0 40 B0 W0 0 (hn)
1 1 1
% 5 6 7 (day) 0 1 2 3 i 3 (day)

Fig.6 Uy F 77 vHMOERE# (XKA-2) Fig.7 vV 77 v HOEEES (KA-1, XA-2)
Drying process of Red lauan(IX A-2). Drying process of Red lauan (IXA-1, IXA-2).
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Table 4. #Z B M O RN 5 & OB M
Drying time and drying defecls of test pieces
‘ oA kU Wb % B o © & % T o
AN S o | AD KR mom HW o h - .- {0 *
BB F® (%) | #:~10% | 50~10% iz (mm)l % A 24 [hUh(mm)
XA—1—18 B H 61.3 (169) 146 L 3 ~3.5 — 9 e omow
XA—1—20 ” 63.2 (165) 139 oL 2.5~3.5 — 21 ”
XA—1—22 " 66.8 (157) 127 L 2 ~2.5 - 14 ”
¢ IXA—1—13a | ff H 67.5 (190) 140 7L — L 4 o
A) XA—1—13h | » 67.0 (184) 137 5L — oL 5 "
DBT.WC | ya o5 |45 B 57.9 171 158 L 3 ~ 4 — 11 "
o~ XA—2—16 " 55.7 171 163 7L 2.5 — 4 ”
W.B.D.3°C | xa—218 " 53.3 174 166 5 U 3~ 4 — 1 ”
X A—2—20 ” 54, 6 174 164 N 2.5 — 11 ”
XA—2—12a | & B 60.3 203 192 7L — BBk DY 0 ”
KA—2—12D ” 56. 1 208 195 L — 7 L 0 ”
XA—1—19 |# H 62.3 105 95 N 3 — 10 u
XA—1—21 " 65.9 108 95 L 1.5~2.5 — 16 ”
XA—1—23 ” 66. 4 108 92 7L 2 ~ 3 - 5 ”
(B) XA—1—122 [ ff H 66. 2 135 111 L - 5L 2 ”
XA—1—15b @ " 67.0 132 106 L — woL 6 ”
ors XA—1—18a | j 68.0 — — 75 L — L 7 ”
D.-B.T.60°C | A 1 —18h | 67.2 — — 5 L — BHCIZ 3 0 9 ”
WBDAC ' waa17 | B 555 103 100 oL 2.5~ 3 - 14 "
XA—2—19 ” 53.0 106 103 75 L 1.5~ 2 — 12 ”
XA—2—21 56.4 113 108 7w L 3 ~3.5 - 3 ”
XA—2—10b [ #f [ 56.3 139 132 L — e TR ) 0 ”
XA—2—13a " 54.9 139 131 L — " 0 "
XA—1—05 |# H| 644 95 80 7oL 4 2 ~ 3 — 6 NHEE
L . MC.37% s A 1 — X - _ .
(?,}] ,H,ﬂ 13 _‘g‘) XA—1—06 o 64,3 75 66 1*,*“?‘;’“}1112& 2 3 19
XA—1—1la | £ [ 64.5 75 68 oL oL 3.5 2
D.B.T.60°C -
WB.D.4%C XA—2—05 |# & 56.5 75 73 oL 1~ 2 — 5 "
5D aC IXA—2—06 ” 57.0 78 76 11\’_148469""'&*”—5'7135 4 -— 16 "
XA—2—14a | fif K 55.6 98 96 L — dae iz b 0 ”

() OFEMHIIZ60~10%F TOBRIET .

D.B.T. 20 %, W.B.D. R¥BRAINELLDT,
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¥, AEO Ly ¥ 57 U3, Tablel IRTGHREEDED O SW ook 51T, HERKSH
W EETHB I, D4 7 FHEIO SEERBE E . T, FINERICE 2RI 08I,
MDA VFH, TELY, 74 vHIRGILBELTASNZIEATH 3,

2) Fi, E, BidA

ZRABMOMWITIAIL, FBH TR (BKRMML. 7~7.1%) DIV, ERAS R SITONT, #HFE, BE
L7:#53% Table 4 12779,

TSN IR L IXA-1-06 & XA-2-06 O BMITE LT 255, ORBRMIZIZED S
11f;ﬁ)?f\:0

FENCO0T, WEHORLNBTSZ &, SRARIHCK LBBUA & bt L7 (B 5 A - 72
REFRETEMEDONL ZENS, MBIKLAZREANHESE S5O EBbn, HANOHESE, %
LVRELD SAIRIZL S > TOEANR ORI S h TR —F, ERESCIIZIBDONE
WOT, COAMIZONTE, HAREHOGEETERLTS, ELOMMESROOTEELL oMb
5.

B, BHDA 7 Y FHOMENET 5 L0097, SR LAFRIC2POTRKOL S BBRIZEYD, vy
Fo7T7 YRR RITIE A A & O,

Thbhb, HIRVEVERTAL A5FMB)Z 74V EVEVY F 5377 (HAD>H SV
YA 7 vF (IB,1C, 1D, 1E)=# Y= Y2 VEF4 + Ly ¥ *7 YF(VD),

CORTHY TV EVERTA b+ 25 vFNVIBR, &M1& T2 EEOBBRT LHENDSS S,

HEBHOEALD, MY SNAHERDE, R THOEERIFTH - 1.

3 W@ OH

KBMARRDES, ZOHihD S - /N 2 ENTERICET 2 TRRGERL, 20BhEELL
7L xOME, BEIXOIHEE, BEIUALBERAY Ja—n RBRMOEB T, 2ERO% Table 5ic
Yo

B, WERERHTICHAD, KA LR THOUMSEEICIRS D, §# VR KESRRIIC
KHRATHE1, WH LIt L, B—EKBREICE T 2 g &0 D D o, LEHFONHE
fHiz oV THEE L.

Y, WM O 2RI OO TRALRY & ALREMOHELE, KR CIARECE FS
T h I THET 2 &, W TRAGEARE SERRAHICE 25 5 RELEARL oGV, X
TONTH, BOEHOFNKERHEEE TS,

F7, DI EUARRMONERL'E, KA-L, KA-2 OMAS S MOEE—2 47 V-l
HUTHEEMERAL, HEMTHE, HEMTIES HHORDAHCARES L - TS,

DX HERCE D IERHHIMS B HENE, F TR ULA—BOBEEN OIS NI E
TH BV, i Dipterocarpaceae [ZET 5 HEDALERRAY ¥V o —VilBR#EETI, ZERIZLD
IO B O K E DA = T YEI VA VI, DT 1 VEVETE L VHTHY, LEETICN
ALl S5 VvFHITRED SN P 5P,

LdL, SEID7 4 VEVELVy ¥ 77 VL, LRO 7 v FELNBOAHMTHZ2CEhh 5
T, BERCKZIGEABEMPSAEL, 74 ) CVETE VM (VA-D LEBETH .



Table 5. ket K UATALHH & RAEHE RS 22N fi:

Moisture content and shrinkage [rom green to oven-dry of kiln dried and air seasoned boards

e . . , [ il H (%)
iR R A i / —_ - n I
ag e | NETET g 8 AR B 7 A R . W LS AONES
BB M & s P I I S G - - A . A —
_ wWo_|FE wW_ |7 = i (JE Wi |M_ &
XA—1—18 i A 61.3 4.7 8.53 3.40 9. 59 4.00 7.95 3.42 1,21 1.17
IXA—1—20 ” 63.2 4,8 9.25 3.05 10, 34 3.80 8,14 3.10 1.27 1.23
XA—1—22 ” 66.8 4.9 8.72 2.96 9.78 3.59 7.34 3.04 1.33 1.18
(A) IXA—1—13a | ff A 67.5 6.7 2.39 10. 57 3.25 12,12 2.84 8.43 1.14 1.43
XA—1—13b ” 67.0 6.2 2.31 10. 59 3.20 12,03 2.78 8.61 1.15 1. 39
D.B.T.53°C XA—2—15 3 A 57.9 4.4 7.42 3,15 8.36 3.71 6.70 3.43 1.25 1.08
W.B.D. 3°C XA—2—16 ” 55.7 4.6 7.76 3,55 8.97 4,34 7.63 3.00 1.18 1.45
: IXA—2—18 ” 53.3 4,9 8.26 3.63 9,47 4.56 7.69 4,22 1.23 1.08
XA —2—20 ” 54.6 5.0 9,58 4.59 10.95 5.56 8.95 4,43 1.22 1. 26
IXA—2—i12a | ff A 60.3 6.5 3.17 8.95 4,22 10. 61 3.74 8. 44 1.13 1.26
XA—2—12b ” 56. 1 7.1 3.50 9.81 4,81 11.77 4.32 9.16 111 1.28
XA—1—19 |# H 62.3 5.0 8.78 3,29 . 9.75 3,99 774 | 3.30 ] 1.26 1.21
KXA—1 21 ” 65.9 5.1 8.25 3.33 9.25 4.07 7.07 3.11 1.31 1.31
XA—1—23 ” 66, 4 5.0 8.00 3.08 9.06 3.82 7.28 2.82 { 1.24 1,35
(B) KA—1—12a | & H 66. 2 6.2 2.47 10.98 3.28 12. 44 2.86 8.81 | 1.15 1.41
XA—1—18b | » 67.0 5.5 ' 2.50 10. 90 3,28 12,24 2.67 8.56 { 1.23 1.43
D.R. " 60°C IXA—1—18a | & A 68.0 5.3 | 4.58 8.98 5.30 ‘ 10.13 4,50 7.12 1.18 1,42
il IXA—1—18b ” 67.2 5.1 | 367 ! 9,82 . 439 | 1113 381‘[ 7.57 [ 1.15 1.47
W.BDAC " va—2—17 | ®H 55.5 4.8 ‘ 8.17 3.0 | 942! 4 7771 w00 !l La .19
XA—2—19 ” 53.0 5.3 8.89 4,92 10. 30 5. 66 8. 63 ) 4,72 .19 1.20
IXA—2—21 " 56, 4 5.9 | 9.31 4,48 10,92 5.78 9.15 5.09 1.19 114
IXA—2—10b | #F H 56.3 7.1 | 3.45 10. 34 4,83 12,17 4.33 | 9.19 .12 1.32
IXA—2—134 " 54.9 7.1 i 3.03 9.62 | 425 | 1L54 3.87 | 8.60 110 1.3
IXA—1—05 ¥ B 64.4 5.6 9.31 3.67 | 10.53 | 4,53 7.22 3.21 1. 46 1. 41
(7 B #% #)| XA—1—06 ” 64.3 5.3 9,58 3.60 10. 61 4,34 7.70 3.12 1.47 1.39
XA—1—11a | & B 64.5 6.4 3.06 11. 45 3.69 13.37 3.04 8.56 1.21 1.57
D.B.I. 60°C — _
XA—2—05 bing B 56.5 5,5 9.11 4.61 10. 28 5.76 7.70 4.46 1.43 1.29
W.B.D. 4°C IXA—2—06 " 57.0 6.1 8.94 4,45 10.33 5. 68 7.73 4.79 1.43 1.19
IXA—2—14a | H 55.6 7.0 3.86 10,05 4,97 11.78 4,11 8.50 .21 1.39

{f : D.B. T, (WEIKERAE S, W.B.D.CBERRIEX &b T,

B - B k) 91 Bkl

5

(
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FIC, AR L#EEWHHROMEFLREHAIZDNTHE L, KA-2 ORATI Bbd o4 Iz D -
Tig, EEFEEBMALTOEOIC, KA-1 OBEARDPAESTLLEMLTEL,

Wk, BATKRERLTO®RAE L LA/MRN OREH, HIUERIERRICE T ABRLEE,
D45 v FEOMEREST L, 4Oovy F 77 YHEIABEMEULTHBIRbRD ST,
PREEETLTND

Pb, AZFLE7 1V EVELY ¥ 397 200 TOMMRERLAY, ENSIESHT, BYE
BONEA Vo WEEZDLRODEI LIS,

1) Wkt

2HBDRY V2~nD55, (B)DRHTHRELIAEETOEIL, ANENALE L, BRI S
ENZDT, PHAEAEOE T TIZRR L 45 v FHOHBEER T, EREE 60°C,
HERMEX S CRELZEL ONS .,

2) KRB

UM, G ERO 2RI TEREBEENLBODOTEC &L, MECL-TiR 90°CETL
HT 2 LIZTETHAD,

3) EBRMROEIL

PR O BINIC & B ARSI 3T 4ER, 3RER L 2o W0 ERiLEE 60°C, SERIERIIEZE 4°C, MR
85"00)%;4&&!1#[45652‘;’51,\'(%711?6 &, BMEEKE 60%D 510% $ THT ML, EhoRbE
TOREEMTI20~126ME0 (95 1) EHZON5. ks, EMOTISBETI, BE, WERbHoHd
ey, PHEKROLGOEZEELTE~T HCEA D

15t

N es| |zR~ed| xalil}?:-z 0 BHES
fure <hgr;a NEJrOSeNs:s) .
— (D B~T WwWRaT HiUck s %fxﬁ#ﬁ-]iqﬁu@;dbl 2, o tB0THBH, ﬂ_)(f'ﬁ:{-&;jﬁf’—;‘
PO R KT B20LILD Ok b~ 4 FRATHYD, LREORALES ¥ 2EK
r Ty CORMOPMBERRBARUTH A .
T . PLD~DITESLFFHINT, SED LV ¥ 57 VHICHL,
ok S3 bMWY EEZONBAY Va—n%k Fig, 8 1ZHRT.
[ |60 | 50
sof |62} 58 5 ¥ ¢ & ,
70 o5y
- T4 VEVELVY ¥ 57 VIO THRIERR S, 2. 7Tem BHOA
20F =
|80 LER Ry ¥ = — A WBRETTSY, WEEEERE LS Y7, 7
55
| 8 vy 7oA YHOHEORKETTE -1
Intial EOMIHREENT L LRO KSR 5
stearing| Urnecessary
% 0 > 1 ) J
‘DC-‘ilglime 6~ 7 days D AL A1 O Rl e D JB I3, BRI 6.60 X
-~ ¢ Init:al mosture content 102 1/hr, WEEHT 3.53%x10°21/hr, FAHETEGARD &b KA-]
Cntrl sampe Ede QUM bk

Fig. 8 vw FF 57U Caps S 5
DR m— INRELLTERAORICLESDHEA SN, TOMRBEHRAY Y
Suitable drying schedules A VRBRT LS B,

of 2.7cm thick boards
for Red lauan woods, 2) W IZEAREOMO X 7 Y FHIAM LD RED.
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3) WRMNZIBLITEAOHRIIRD SN EL, WRIROMMNMSSH 5.

4) WHESICEUBEMOKID (Liiz L 282, BRIk DK 4T, KA-20FATREEL S0
[Bictsh - Til, BEHITEDHART 2MEDS oo,

5) KIREHE, %L UroNAR B R OGRS EER L0 EE, T TITIE 74
S UFHOMERET B L, GNDL v ¥ F 7 UHRENE D,

6) COAMOBELLEbNBERYy Ja—nk Fig 8 IWmLicsh, RENCHTKABEORSS
BRLPTVHTHS.

X ax

D EHE—FR N7 VEVETEN HMOERRT U a—n, P, 208, 131~149, (1968)
2) (EHE— e BERME v FYRIA YHOWRR Y U1 —, WalibH, 221, 109~119, (1969)

3) FHR OB EEE— A VEISTEHS BNOWRAY U o —, MKEFE, 190, 62~85, (1966)

) FFE P EEE— 72 EA S VFNAMOERA Y J 2 — o, HEkiiE, 190, 134-149, (1966)
5) #FR K EBEE— dRAR AL S -V MORR Yy Vo —, MR, 197, 88~100, (1967)
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HEVIS, 218, 58~71, (1968)

7D HR HERE—AY 2 yEBWMOER R 7 Y 2 —v, B, 218,175~195, (1968)

V Drying Schedules of Red Lauan Wood from the Philippines

Shéichi Satdé and Hiroshi Sumi

Summary

In this study, two kinds of main tests of Red lauan woods grown in the Philippines were
conducted, i. e. one was on the properties of drying and the other was on the kiln drying
schedule of 2.7 cm thick boards. By carrying out these tests, we investigated and clarified
the properties of these woods during the drying process, and discussed the properties compar-
ing with the results of Meranti group and Apitong, Keruing group etc. tested previously.

The important results obtained from this study are as follows:

(1) The mean falling coefficient of drying rate of the tested log 1XA-1 equals 6.60 (1/hr
X10-2) for the flat grain boards and 3.53 (1/hr X 10-2) for the edge grain boards. The
value of the log IXA-2 is smaller than those of the log IXA-1 for the flat grain and the
edge grain boards, respectively. This fact seems to be due to the specific gravity difference of
two logs and is recognized also on the kiln drying schedule test.

(2) Thedrying rate of the tested woods is larger than those of the Meranti group woods
with almost the same specific gravity tested previously.

(3) The effect of initial steaming on the drying time cun be cxpected; however, the
shrinkage increases by the treatment.

(4) The shrinkage on the flat grain board varies with the position which the board is
sawed from, and the behaviour of its variation is different among the logs. For the log IX
A-2, the shrinkages both on the width and on the thickness direction tend to increase with
shifting of the portion where the board is sawed from the pith to the sapwood.

(5) When we compare the oven-dry shrinkages of the tested specimens with those of the
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Meranti group wouds (Shorea spp.) tested previously, we can recognize the shrinkages of the
present Red lauan to be the largest of them.

(6) Fig. 8 shows the most suitable kiln drying schedule of the Red lauan woods grown
in the Philippines which were offered to this study. The moisture movement through the

wood being rather fast, the tested woods seem generally to be kiln-dried easily.

VI 74 )EVELVy F 3970/ 22X 5 g

W A
L& & a0 &
AR BIA BT 8 » T B RO HENT B 2 IWRO—BEE LT, BP9 I20 355 &,

7 4 Y EOVEE'/‘Y ¥z v AQVD}L/ s Bt ZJ?‘&“I tL"’ )\n] Lf:%c)tgﬁéo
2. M L URBRE®

201 # R M #H
WRECHE LA 72 Y evsiiv y ¥ 57V 3UATH S, THSDEEICPOTRAHOERE
B a0,
AR DTN G RULIRTET, O WHINGD B AR ZOEHALES Table 1 D25 THS
2.2 R & F &
AERRGIIETEY LR OMB IR T 5 8WEH - T, 2o —Hikizk -7,
Hhb, AN 3L UTUNIRREBANCIR X Y AT v h—r34 ¥F o TIL/ 22, 7 245000
Rt s a &N,
Lot/ JOMERHRHICE Table 2, 31T L1 TAUANRILOMEERAL, a#iZ b2 £
—F =AW, W ItA2ER) 97 ) v ICE-THD L, OFHHICE->THL L, F R0
Table 1. M IO SREA L & BRI 3 K

Apparent specific gravity and moisture content of test piece

— @ - P OO RS BR |/ SRR Saw
te # ¥ A | EAERS [ 1 Luttmg folce test | tooth blunting test
Common Scientific Log Bee g 5 :
name name number | ocality |Rizy oK }'“ FEANE & K &
‘ ra_(glc m“‘) 1 (%) ra (glem®)| “u (%)
\
v 777 Shorea XA—1 ‘ Philip- 0. 45 13.7 _
Red lauan negrosensis £ pines [0. 40~0. 4913, 5~14. 0|
. 0.62 14,2 0, 56 14,6
7 " XA—2 " Jo. 60~0. 64/13. 9~14. 40.52~0. 60/ 14. £~14.7
L, . FA " . 0.58 13.7 _ .
XA—3 : . 55~0. 59/13.0~14. 0 ‘

Note) 74 : Apparent specific gravity in air dry (g/cm”).

u : Moisture content at test (%).

(1) RerinIs
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Table 2. {lk EiLY 3 / =

Circular saw for test

oo | samnom b o | dE ) rroomm |(K K
- ST £, ickness | - ° Number
Saw Material of saw tooth‘ Diameter of blade T'ype of set of tecth
WM R | W O 6 | mm, mm| ey |,
Cutting force test | Tungsten carbide 300 2 Swage set
JOWMEREMER AT L B O KS5 300 2 BnFTHY "
Blunting test ' Tool stecel | Spring set

Table 3. & & A / = ¥ M
Saw tooth

I I N A Y e )
. o L o Uk ek
n 4, o | BEEES o S | EE Y M M w7 )R GADRRIRD | CHETEID | BFE
Saw Hook |Sharpness|Clearancel Depth | Width Side Side Bevel
¢ angle angle angle  |of gullet of kerf clearance | clearance | angle
angle on | angle on
I ( face back
) oo R 1 ‘ dcgreel degree ! degree : mm mm{ degree ‘ degree | degree
Cutting force test 20 55 15 12 3 3 ' 3 0
” 2 25 50 15 12 3 3 3 o]
" 3! a0 45 T I 12 3 3 3 0
/ :’Bﬁfiﬁgﬁg&m 25 45 20 ' 12 I o5 10 | 10 o
R S I B . I

* T7THUDIH Amount of set.

LTRYEBEA ol 7 70k ->TRBEIELIEIC R -2, / 34REE 50.dmfsec T—i2d U, #
DEDHEL S BEIEEE— 2 — L X - TELI . / 2EDERIOEHIE 0, 5, 10, 20,30, 40,
50m DHEEEICEFETHYDLELA A AT —PTHEL, ORI E TR CEICL 2. &
5, WIEHERRRIZ DV TEENITEC XY, P=atbt (P2 WHHEHT (kg), & PHAAEX (mm),

a BXT b ER) OFERNAERY HL L LICfAg 25°, UBAAERE 0.2mm 20 TDHEER
SR O B A TS - -

3. ABBERB I UEE

3. 1. YIHHEIARER

vy F5 7 v 3 AR UKL T Figs. 1~3 1Z3F « TORBROMTMTIZ, &£FikE3m
D& TRV, UEHEKE M2HESLOMFRZZ IMBNOLDITH 5. WMOEEICONTE,
S 267 L 30° TRAEIREWVE DI TH A, MHBRMADNINIZ D HHHEIRILIERTE < 2 5 HfERL
72,

INODRED SEBALERR P=a+dt O a b &, ZOFEBHD SUHHEHRARTIEEE LT,
%Sy 25°, MALIRE 0.2mm ORI B 2 HEERAFTIUT Table 4 (TR LA, ¥4, COK
REJRLMEREDS O 2 7V FH, #7 - 7T UHIE KT 2T, VIBHEHULEGE (4
M 25°, UAAES 0.2mm O & FOUFHNHEHEHHE) % Table 5 1k L,

INSOPEIZEDE, Ly B 77 vD3HEKDS B, IXKA-L AUkL O WIHLAE TEL, IGH
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Y I V*'?"L o e
sk 1.5/ wenoes 25
-—o-- 30°
2 1of £ o
E r
= )
3 Qs ast- .
S o V /y/
Pl 1 | | ] ! i L 1 ]
0 Ql [*%] Q3 04 (m) C ol [v¥] Q3 Q4 (mm
Bize per tootn Bte per tooth
Tig. 1 PIHRILE VA RS S OB Fig. 2 VIR EASES L OBk
(Vv ¥ 777 KA-D (voyF 7377 KA-2)
Relation between cutting force and Relation between cutting force and bite
bite per tooth (Red lauan IXA-1). per tooth (Red lauan IXA-2).
Hook angis 4L Ve F X3VFEHTHSE, Ly ¥ 579
n —— 20 .
i , Y TA-COLy ¥ A5 VFXDHETENERIC
L5 -~o-- 30

55N MA—4~6DH 7~ XD, HUHED
£I3THL. ThoDIBTR VA-9 T Uit
BHIHMIERLTN S,

BHEON 7Y 3550550, —RICKEERE
DOFEDEI MO B LA BAILH 5 LI TH
Do

(; - Ol.l d? 013 QI-’A (mm)‘ ’
Bite per tooth 3. 2. /OHOEFERER
Fig. 3 {MBEIiE MAAE X & DFIER v ¥ 79 VOERRRIT XKA-2 o0 Tos

(vy F 377 KA-3)
Relation between cutting force and  fifi-7c. DEFHCKZTH Y UEDBBRIFHEEC

bite per tooth(Red lavan IXA-3). ¢ (vabtE 30m © 0.00imm, 50m 0.004
mmTH o, PHHEHLBEDOEALR UL, O X HE 50m (261 2BE 04 ARG DIER
CHEA 5L Table 6 DE3Th 3,

ZCEDLRBFTTO Y2 BTHONBENERLT, vy F AF3VyFRLy F 370

o

Tabled. a & b D {#
Values of @ and b

- Constant a b FINHLICH | WO
— B &\ A | t Bl
.Hook angle| Cutting force | Level of

Common name 20°| 257 | 30°, 20| 25° | 30° | for compar- cutting
!ﬁm ison (kg) force

Log number |

KA—I1 —0.06/—0.06|—0.15| 3.36] 2.73 2.92 0.48 51y Low

"i{eg an’ | XA—2 0.16/—0.06—0.08 2.91| 3.36 3.36 0. 61 ﬁfﬁum
XA—3 0.28-0.08 0.02 2.74 3.57] 2.92 0.63 th

‘ : Medium

* S 25°, YIRAAZEX 0.2mm O & & OUHIEHH L,

Cutting force calculated at hook angle of 25° and bite per tooth of 0.2 mm,
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Table 5. 41 # & 4i b &
Cutting force for comparison
Bl PEE* | - R
— # % | ¥ 0w o mams | DU guiops
Cutting force : "
Common name | Scientific name Locality Log number | for comparison %e\«el of cutting
(leg) | foree
Vo ¥ A5vF TA C. 68 i Medium
i Shorea sp. Sarawak 1B 0.72 ”
Red meranti 1C 0.68 ”
. ‘ MA—4 0.79 ”
A 7T = , \ :
. D”";’g_’“”"f’s North Borneog  IA~S 0.90 % o High
Kapur IMA—6 0.72 h {ff Medium
7T v vV Dipterocarpus - . .
Apitong grandiflorus Philippines VA—9 0.94 W High
FA4b V¥
d —il{g }Tt red Shorea sp. Kalimantan VIG 0.47 {& v Low
meranti
S XA—1 0. 48 ”
vy F 30V yi e .
Rédhlau_?u? negrozsoe';félis Philippines XA—2 0. 61 1 Medium
XA—3 0.63 ”

*OHEE25° , YBABES 0.2mm O & & O WIS,

Cutting force calculated at hook angle of 25° and bite per tooth of (0.2 mm,

Table 6. / oMM ERRBRIC BT AT ) OBEER
Wear of side point in blunting
L : dme |7 RG] S0 xHE |/ 2ER
[ =4 % it it A RS (*/ 100mm) (m) | Level of
Common name | Scientific name| Locality |Log number] ‘Ve%r()ﬁfts'de Tg;all);glggsth gl}égggﬁ
3 =5 - I A. - - -
vy ¥ X3V F -
. Shorea sp. Sarawak IB 0.3 50 %tﬁ; Low
Red meranti g 0.8 : Medium
MA—4 2.5 " {4 Low
h T = . d
Dry ozalanop S 1 North Borneo| IA—5 5.2 ” dllwmcf dium
Kapur p- o ”
MA—6 11.5 o oy High
7 € b+ v | Dipterocarpus - . - .
Apitong grandiflorus Philippines VA—9 12,5 20 ity High
74+ VLo ¥
X -ilg}?t red Shorea sp. Kalimantan VIG — — —
meranti
vyt 77V Shorea TS . ‘ !
Red lauan negrosensis Philippines N—2 0.4 50 {&L" Low
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WEEERLTOVS.

HF =0 AR, TE N YRTENREIIESZ. LT e YOG, CEMTHOELP ol
EEABHDONAOT, DEMROMTHhELIELTHS.

MHTODONLD THON MR RESED IS, HITHEHAMTIY ) AREOBRIDEPHHIZE
BINLIEOEEZOHND,

INSORSOIMFBERNITL LB, Vo ¥ 37V, Ly ¥ 2F3VFHIRE L E 0.35%
VT, #7—=n2 0.67%, TEF VA LLISBIRETHS. TNoD /v —7FTRTEL YARLEOMR,
COERD SREERORLEIEHLOBMBRRH S TR,

4. #t £

Z4VEVELVy ¥ 57 V3RO 212X A HINERBRET L 5 0o MERERIEEIRY O ikA
MLz, $72, TP 02 5 v FE, 27—, T VEETIIERBULERE, SoTitOoEME
S50miEiz B 5/ 2 A PR e Ut

TOPREKDEITH S,

D COWREBRONINTIZ TN & TIALFES L OMRIIFZERNIDEITH 5.

2) Wi 25° & 30° TRENSHTEOLA, HEHEMAVNIOELTHRENAHC LA E R L
e

D Ly F 39 voUlitiibEERLY Yy F 45 Y FERDETEL, A7—EROHTOEN,

4) JaWOBEERZV Y F FOVMNEL, Vo A7 v FHIEEOERIET Lic. MELAEIRE
MTRTEr RS/ IfOMBIENKE D 728, COMEDPSIERNEREHOLEE / 2 HOFE
HEDRREBBESH T,

X ik

1) AW :EAEMOME2 Y7778 7 v FEAMOEZQL), HEIHE, 190, 107~180, (1966)

2) AMY : EEAEMOME S A vRYTEMOMNEER), WATRL 194, 7 ~48, (1966)

3) A EEMOME4 ILRaRARES - HOWEQL), KD, 197, 140~153, (1967)

4) KR EEMOME 6 MM/ 2 X AW IR, AT, 200, 195~211, (1967)

5) KHW : EEMOHET AV v VI A RO, WRPIH, 206, 1~108, (1967)

6) T HIFE « HHHEDIRE  HEMONEY WHAMERE (7255 FF) Do bEX U7
48— — FEUERER, #ERWEE, 207, 165~170, (1967)

T AL HEMOEEL 74 Y EURETE N/ OMWEN), AR, 208, 149~156, (1968)

8) AHIE: MEMOYEELZ AHY < vy vHEISKITEOVE, AW 218, 195~203. (1968)

9) AHW : EGEMOVNELIS <= FYES VA YHOVE, FREPFE, 221, 120~126, (1969)
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VI Sawing Properties of Red Lauan Wood from the Philippines using Circular Saw

Kivata Yamacucui

Summary

In this report cutting property by circular saw of Red lauan woods was tested. The test
method was similar to that in the former report?®., The results were discussed in regard
to cutting force and abrasion of saw tooth in comparison with Meranti, Kapur and Apitong

woods reported previously ¥'¢:78,  The results obtained were as follows :

1) In this test, the relation between cutting force and bite per tooth was almost
lincar.

2) Cutting force of smaller rake angle saw tooth tended to be higher than that of bigger
rake angle.

3) Cutting force of Red lauan was a little less than Red meranti and much less than
Kapur.

1)  The abrasion of saw tooth in the sawing of Red lavan was low and similar to that

of Red meranti. Among the specics above mentioned, Apitong showed the most abrasive
property.

VI 74V EYELYY VN 77 800RERICE T 590 H

5 B

1. % A b &

AMBHEAOETICET 2 RO—B & LT, i No. 190 IKFE LREH O miEsic s
DHNEERREICECT, 74 1YLy ¥ 537 V220, YEHEARR S X FUEHEO BT
EERELTIHNEDHAXRELERB LA SDOTHD, ZOMBPELVIEDTHET S,

ARWRREERT 512H 7 > T, THIFEOF RO FMERRETRGAS L, AT TEIE3 2 M5 REBEL T i i
DEEKT B>

2. X B F &

2. 1. HBRMOKXERO b LUHE
WINPT I E (0.3~ 9)ITRY IXA-1,2,3 BRI RN Lichke, KXA-4 OO
—¥D 4 AT, Fig. 1~4 KIRTEZ 60mm ORICAWD Lic. FHEDFMREAM L, 315 3 @k
DHEALDEDY LR EH 2mDAK 3 AT, Figs. 5~7 IZRTES 60mm OBUZARD Ui,
INLDUEREBWA N ARRALRL TS, BB 60°C TATREBU, TKE 10% wifkictt
BB A

(1) #HSMITH
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MEHEREBME, o ATERO S HOT, L SUHEABE X L0250 (WIHIELRERE
DT ABEH46°£20°) ABOHEEY IR TIBHRE JOSHEOHITD G, EONiB X CROMEHAD 3
B, 1EKICOOTENENR ST 2FE- 72 (WHIE 40mm, SIHIE O &S 200mm, ATGEO
BABUEIE 20mm), KA-4 TIAUNRRMOA 3HIE-~72. o5, HUNARRMYE, "o
EREGIETTINIC 0mm gD, OINIEBICITEEN S 38511, BOSEA D B 150 & 3 10
LTt ts

DFERH & FIFHT, EEEENTAV SN 310 E RU KBRS 520mm X 50mm X 40mmod

/ 13 l;;,
/ \ -

1711819 29 iR

24
# 3
. 3B z
. 32 /L/Dz 84 cm 21 D 8sem
o | — TP 2 L:20m
D 4f/M% Minimum diameter D : %/M%E Minimum diameter
L:%F J& Log length L : #E Log length
Fig. 1 XA-1 #OARMDA (WAL R Fig. 2 XA-2 BRI D FODEHARERMD
Method of sawing boards for cutting Method of sawing boards for
force test. Log number ; IXA-1. cutting force test. Log num-
ber ; XA-2
[' ' ~.
12 ™N

21| 22 23;2!0 36 04 (03|02

35

| 1)
V.

3l L+ 80cm
D: /% Minimum diameter R : Minimum radius
L:# J& Log length L : Log length
Fig. 3 XA-3 HOAMDHR (WHHGETEER) Fig. 4 XA-4 $HTOKRROKAIRHRGRERE
Method of sawing boards for cutting Method of sawing boards for cut-
force test. Log number: X A-3. ting force test. Log number; IXA-

4,
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12 ™N
13
=)
is

24 (25128 371 [oa|osloa|03 |02 o

N\ 32 L~ T+ 88 cm

~N [T Lioonm
D : /"2 Minimum diameter
L: 4 £ Log length
Fig. 5 KA-1 #D AR R(HEDHFaRER I
Method of sawing boards for knife life
test. Log number; IXA-1.

RS RE AARER A1 - 7o UNIHEH BRI AT
PO EHEOFS (GRH M Fig 1~1 81D
#Table 1 1274,

AEOIFHREMAR, FROATIEHROSHD L
55 Table 2 IRTESOLO (B AL X
Fig. 5~7 M) 2R, AT 3 BT
HATHALDLTH S, FEX 30mmXxX§F60mmX [T X
1,500~2, 000mmO~FEIZ KR Y Uiz, ZOREHH:
HIRFE IR THELORED LN SDE,
2 DEBRO =D 5K - 2B AT RIS
DR BEICEBLTRAL, N0 BRE
2, 000mm® IRERFF 25 AU UPIE FEA AT & L. o ik
BREIIFEDOFERERITICD DO M & L
feo 7%, ThoORERM & Rz,
mm X 60mm DEEFIE RN EE - 22
HBRMOREL L CFHEE

I"able

20mm X 30

2, 2,
D

WERNT,

fksEL2= 2

FRPE L2

2 5) — 85 —
™
4 I
12 \\
/ 13

14

31132133{34 335 04]03{02|0!

T

D:74 cm
L:20m

/L

D : fihE Minimum diameter
L:} I Log length
Fig. 6 XA-2 MOKRIKO RCIEDTFmEERF)
Method of sawing boards for knife life

test. Log number: IXA-2
[N \‘T\
12
i3 N
1é
15

[ 16

21221 23( 24|25 29 0504 103 |02 01|00

26] ~7 | 28

UL s

D : f/[\f® Minimum diameter
L:# [ Log length
T KA-3 HoKRNOE (HeoHaR
L3o )]
Method of sawing boards for knife
life test. Log number; IXA-3.

o\,

]

7z
0

Fig.

DR B XTI AKR D UL UHEHRERHH T, 28 20°C, HEREE 65%O1EME
ZABEIT LTH 4 B9 L. UBIRRiTO4

SOKHRIIRBREN & BT, &

WEH KDWY & 5 i 5 mmigEORBF I ONT AW TRE L,

HEDFFaNBEH 2,

RERMNTRIRD LTAH o RRTBA T 48

P L, SUERTT ENC Kett-M 8 7

2) HRE URHERRERHICOVTIE, GO Iz D IERR O A RGE S L AR THES
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Table 1. 4] i 3& i 30 % A £

Sawn board for cutting force test

S )ﬁbo d N ?ﬁ K
BAE 3| RRHEFS = . iz“ ;‘ °]~
ﬁr: 'Q] ]l { rfl - ;
Log number Test piece No. Longitudinal l’1‘ransverse /{Cr DC t{t’pn bl
cutting cutting 0ss cutting
1 04 04 04
XA—! 2 14 4 14
3 23 23 23
4 1 13 13 13
KXA—2 ‘ 2 14 14 14
' 3 23 19 19
1 03 04 04
XA—3 2 04 13 14
3 — 23 24
1 01
XA—4 2 02 i — —
3 04 ‘

* :Fig. 1~4 £, See Figs. 1~4.

Table 2. Ly ¥ 59 vyTEDHMRBHD X1
Sawn hoard for knife life test

[N NI o & ® Rk O® 5 | M W K T
Log number Sawn board No. Log number Sawn board No.
02 24
05 25
13 S 31
14 KA—2 32
15 33
23 34
XA—1 24
o 02
14
0z I3
03 16
04 IXA—3 22
, 1 23
NA—2 12 2¢
25
13
22 27
28
23

*:Fig. 5~7 R}, See Figs. 5~7.

72 ROUIERRH BN T 2 REROIENEND T, ZOMmDFESEEERD . FEDHEMRRH
CONTER, MEOFMEMEHRBRN » SERSOBHTOAZHE LA,
ZhooflEE A Table 3~7 T7:9,
2.3 ¥ B F &
1D WINHEDGESR  TECORN, U s KCRMTONERMEAY, 10 KRR No. 190)1
IGRTRBHEIZ LD, 1HABAH DR A 3.3, 4.4, 5.5, 6.6, 7.7mmdD 5 BFHICHZ, ThT¥h2
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G L, 34 7124 ZUHNEDL(ES DA v 2 4iid& LTRE LI, TO b 2 {HD20MEDI I %
b - THUIBIGAFOM E UTURHEHUZHREIL, 1 XMHADORDE f(em) LBUMES O DY MHLT
P (kglem)DEED 5, HBR P=ataef’ OEH q,0 IR 8 ZPEL.
2) UMADRTEWELEEL T L NEOHFMNHE T 2. 2. CFRTERBRMZNNT, 3L iR
T QWA TUIEFRDEZ L, WHKE 0, 300, 500 F5K8 700m OFIGNT, LI H0%
T8> TREFEERD I,
ORAEFE D (%) LEHIME L (m) OBR,S, Kld 70% 1T Lic & S OUHIM RE N ik
ke, NEOHMERLE L,

3. HBRERBIUEER

3. 1. JHBERRE
UIBSHESCRMRO WA A Fig. 8~11 i T¥ . ERR P=ates 1CBU 5 da 52T 8 DI
& Table 3~5 i e 7o, HUEREURSE JUSUWINER C & O L D K7 a,e BET B
Za=hEh Table 6 12539, 1%, Table 3~6 TRIRAXDIEH B L1 THHLY, ¢ BXLF 2 D

&0 Log rumoer TLA-2
o - . L % omom
& % By Lograbe EA-T Transverse calling ,
I vengvarse Litling 40f Mol Pe127 41540 :L:ﬁg,
2 it No2 P-Lld etoe 1 T He s
[P o ‘:'6:: r r’i‘)j 3""5%”%5 ! o— AVE
.02 ve P-135+133 ¢ T e
[ ‘Eé ' e M&--_—;-,—skﬂwe i
anr prem
L X 1 1 1 i 1 i 1 1
i

RVN oo oA

Cross culling

130 Mol P =330 423 301

rmz F=C28+25301

160 N33 B =C28 127,034

T ) B Zae F o050 42601
2y

rd L
[P IR

I T ) ar %2 03 ™ 85 05 07 08
'\r»ﬂ;'l wny TRen R R
Fogd por Krote Feed per knite
Fig. 8 XA-1 #5321 HAbichoiEbu(hn Fig. 9 XA-2 2B 3 1 Hbrhok
LUHEET (P) OBt HiE () LUKEER (P) OBk
Relation between cutting force (£) and feed Relation between cutting force
per knife (f). Log number; IXA-1. (P) and feed per knife (f). Log

numebr; IXA-2.
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b0 LOZ umser X A -2
&0 W M ; Log numser B A -4
. varsver st cutling -
[ AT - S
sl M pIBIR Lang Tudinal cuttung
N~b|)- age it - P Novl-'ﬁ L'wv
F oA P=tade hg ! oy
12 lt-80 ] I() [}
20 JERRVSS 3 L i
d s i )
0 1 1 1 1 | 1 1 1 -a
e T
20 A
2:0
oo m
AR 1 1 L 1 I 1
. i Crose futling 03 R T R0 Q7 E)
; I8 xcun i ' um

Cutting iorce
325

)

(£

o
Lou, uéml cutting

L Npr F- 255830
Na2 P - 106+ 5633
L Ave P - 030588 g.eTT
I w5
s
L I 1 L L I 1 1
J a a2 Qa3 Q4 a5 a6 o1 EE]
. TRLLy 0 RYE W
I'eed per knite
CHLA
UL OS5,

Fig. 11 XA #fiedsd 5

Fred oor <mte

IHBHDED &
() EUMHEHL (P) DB

Relation between cutting force(P)
and feed per knife (/). Log num-
ber; XA-4.

210 XA-3 iz 5 1 B ODED

# () LRI (P) OBIE
Relation between cutting force (P)
and feed per knife (/). Log number;
XA-3.

1) SMEKA AL BICL AS LD 0RDE £ (cm) EEBHEEN P (kglem) DHFRZESHR P=
a+wf ZENT =1 L,RHEBRNTHSbEN D,

2) NHOERADEH o Dffiid,

FEEOMIE X RO
Table 3. # 47 & @

ZHNT, (KA-DS(MA-)<(XA-3)

2 i EiL

The @ and « in cutting force formula (Longitudinal cutting)

N . . AEE (glem?) |
\_ WO oK & A R AHL (glom
B RERME S | Moisture content of cutting Appagrs:wf:i ts‘ly)eafw
EA g ; VTN TR NIEIE £ o | A &g a @
75 | ONee Betore | CAtter | B | M E R
Log \\ cutting | cutting (%) cugtin dr
number "\ @ | (% A . d
1 13.9 13.7 13.8 0.50 ‘ 0. 46 1. 16 2.24
XA—!1 2 14.0 14.6 14,3 0.52 | 0. 47 1.28 2.31
3 13.7 13.7 13.7 0. 49 0. 45 0. 88 3.36
1 12,9 12.8 12,9 0. 58 0. 54 1. 25 4,00
XA—2 2 12,2 13.0 12,6 0. 54 0. 50 0.74 4. 44
3 12,5 13.2 12.9 0. 54 1.73 3.81
IX‘A*—3 1 13.7 13.9 13.8 0. 69 0. 64 1. 29 5.83
2 14,5 14.7 14.6 0. 69 0. 64 1.06 5.63
1 13. 4 12. 8 13,1 0. 47 0.43 1.39 2.59
XA—4 2 12,9 12.5 12,7 0. 49 0. 45 1.25 3.31
3 13.9 13.6 13.8 0.52 0. 48 1. 68 3.16

P=a-{—aj"g 8=1

a, a;
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Table 4. W & © & B & R
The @ and « in cutting force formula (Transverse cutting)
R T ] n i TRENT (g/em®)
wom oA Kk o# il il
\ - EREYHRS | Moisture content of cutting Appa;?ralsi‘?gec111c
WL S | Test piece | SLIT TIOR8 e sy g somg | e | @ 1 ®
T No. Before | After | A o000 At in oven
Log \ cutting | cutting (%)g cuttin dry
number (%) (%) ’ | g y
|
1 13, 4 14,1 13.8 l 0. 50 0. 46 .12 1.31
XA—1 2 13.9 14.5 14,2 1 0.52 0. 47 1. 48 1.03
3 13.6 13.8 13.7 0. 49 0. 45 1.33 1,34
1 13.3 13. 4 13.4 0.62 0. 58 1.27 1,54
XA—2 2 13.9 13.8 13.9 0. 63 0. 59 1.14 1. 66
3 12.6 14.2 13.4 0. 59 0. 54 1.45 1.21
1 4.4 14,7 14.6 0. 69 0. 64 1.29 2.1%
XA—3 2 13.5 14.2 13.9 0. 69 0. 65 1.29 1. 64
3 13.6 14.0 { 13.8 0.70 0.66 | 1.48 | 1.71
a, a; P=a+ajj s=1
Table 5. & 11 ) ) © & 8 &% #
The a and « in cutting force formula (Cross cutting)
N oo ok ] A B (glem?d)
. wonow s kom0 RC GO
S HEM AR S | Moisture content of ‘cut'ting A ppg;;]\lgt;pemflc
E"’*‘g - Test piece | ¥ m ,ﬁij bk A I I 1 T [ oo “ *
E \ No Before fter Average At In oven
Log e cutting | cutting (0/35 cutting dr
number (%) (%) 79 utting y
1 13.6 12.5 13.1 0. 49 0. 45 2.62 11.26
KA—! 2 14,1 13.3 13.6 0.50 0. 45 2.62 11.26
3 13.6 12.8 18.2 0.45 1.70 | 12,11
1 13.3 12,5 12.9 0, 57 0. 53 3.30 23. 36
XA—2 2 13.7 12,8 13.3 0. 5% 0. 55 0.28 23. 20
3 14. 2 13.6 | 13.9 0. 55 0. 53 0.28 27.03
1 12.6 12.1 12. 4 0.63 0. 60 0.30 32.43
XA—3 2 12.8 12.2 12,5 1.90 25.00
3 13.6 12.7 12. 8 0. 63 1 0. 58 2.09 | 23.44
a, a; P=a+ar‘; s5=1
(XA-2)OWLTH » 122
3) %D Shorea, Dipterocarpus 3 K5 Dryobalanops D% 7 v — 7 DEHCDNT, SRR OEHK

o AR « OREERH L E Fig. 150X 512785.

Iwv—7LDEBsHEDoNS,

Dipterocarpus 7' —F ERRELATEINTEHES S .
SCHATEOREE D A/NMT, UM ES T AN ERET LN T A XD iIcibi s, C O
OB X CHUBOBMC, LDAREVWEITH S,

3. 2.

PHIENRTBHEEBEL T 5 TENESRER
FEDH AR SYIBIME L (m)EXEE D (%) OBEERD

LOXAEHRTOBIELE S OUHIMREHEDHMERE LT Table 7ith07 .

ORI TIS, Shorea S v—FEMD 2
Dryobalanops 7' v — FEBKEADIND Tid-& 9 LIV,

Fig. 12~14 iTRd, FE
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Table 6. 47 % #% bo a0 5 #& &
Result of cutting force test

ol B & Kk = A W &= (gemd) )
HEAH fél]ﬁl{[jj 3] {,UM(]?jiJStuE‘]e conéent“j?f (;utting e Apparent specific gravity |
utting| ¥ T AT R A E L oap e e
Test |direc- Before After Aver- 1& ‘;‘i{t. W Ié k2 [FT‘, @ @
piece tion|  cutting cutting age| At cutting noven dry
- & (%) (%)
13.7~14.0 13.7~14.6 0.49~0.52 0.45~0.47
o R | e | | 69 De | 089 |0y
XA-1 T (]3.6). '(14.1)' 13.9 '(0.51') ‘(0.46‘). 1.31 | 1.23
13.6~14.1 12.5~13.3 0.49~0.50 0.45 A
c (13.8) G2 | 133 | " (050 e R
L lZ(f;é?Q 12(?;3')32 } 12.8 O.?g;2§8 0?8’;(3)54 .24 | 4.08
- 12.6~13.9 13.4~14,2 0. 59~063 0.54~0.59
i 13%3':3 2 12(53'?% 6 e 0(25613‘9 o gg.sg)g i
.3~14, .5~13. . 55~03 .53~0.55 |,
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Table 7. H5ED B
The results of knife life test
BABE | & K BRI B R | @ W W k| '
Log Moisture content Appalent spe01f1c Cutting length (m) ik 3
number (%) gravity (gfem?)
NA— 1 9.9~11.0 (10.5) 0.41~0.52 (0.47 700~750 AEZ SR I
KA— 2 10,3~13.0 (11.1) 0.45~0,60 (0,54 ' 440~490 " x
XA— 3 10.0~12.1 (10.8) 0.55~0.78 (0,68 340~-390 " x
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Table 8. 4 % % & o l &
Comparison of cutting length
- ¥ o 'Fiﬂfl‘“* ool M B AR | o2
—f4n Scientific name | Locality ' Log L (m) Degree of]
Common number Cutting Ccross Note
name : ‘ length grain
Red meranti Shorea sp. ! Sarawak 1B 1200~1250 ! th RN
P Shorea sp. " 1C 3500~3650 | /N | X7
White meranti Shorea sp. Kalimantan: VIB— 5 115~ 55 | N H
Red lauan Shorea negrosensis |Philippines | IXA— | 700~750 th
7 ” ” XA— 2 4£40~~490 A
” " " D{[\—‘ 3 340"‘-’390 N A
Chhoeuteal Dipterocarpus Cambodia mA 200~-250 A
bangkuoi insularis
1 e Dipterocarpus ” I® 0 ”
Chhoeuteal sar alatis
Keruing Dipterocarpus sp. |[Kalimantan | IVA— 1 300~350 o
P P IVA— 4 1000~ | /A
Apitong Dipterocarpus Philippines | VA— 5 640~690 X hEM
grandiflorus
” 4 ” VA— 8 410~460 7 ”
n ” a VA—9 1300~1350 N
” . ” | ” VA—I10 530~580 K B
Keruing Dipterocarpus sp. Malaya VIIA— 1 ~100 " "
” " VIA— 2 150~200 N
” ” P VIA— 3 180~230 ”
i " " VIA— 4 ~100 X wHhEH
” @ ” VIIA— 6 0 ” ”
Kapur Dryobalanops North MA— 4 600~650 X
lanceolata Borneo '
o ” ” mA— 6 1100~1150 N
DD, D, WP, IV, VO, VIO, VIS, X AEL
o, BEBSLTEOEDOLHEDOTHEH-FLELEVY, 2UOBEEALTETHE, WHHER
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VI Cutting Properties of Red Lauan Wood from the Philippines by Rotating Knife

Tooru Hosut

Summary

In this report the cutting properties of Red lauan woods grown in the Philippines were
investigated 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. 8, 9, 10 and 11. The relationship
between feed per knife f (cm) and cutting force per unit cutting width P (kgjcm) can be
expressed in equation P=a+ef. The constants ¢ and e in the above formula are shown in
Tables 3, 4 and 6.

The results of knife test are shown in Figs. 12, 13 and 14 and cutting length at which

the fraction defective of planed piece reaches to 70%, are shown in Table 7.



— 94 — HOERERI Y T 234 5

Wl 740 EViELy B 57 Mo SR EEt:

#ooB om0 EY
,4-"!‘. ET, % 1/[: )

F & &® AP
BRSO O EHPBIFEICOOT, RPN &2 357 ¢ ) EVELV Y ¥ 37 YHOGNE
FHUEE, WAIEBMEMREIC DO THB LAOTLOELORET 2. Ly F 57 YRR DO TOEEHE
RITIMONTELZHTH B, BTS2 TN » e —EDHHEMOHERBLLE (£ 7 ¥ FEP,
AT —A, T E b VHDIOEN) LG LHET S
COFEMOERICH D, WRRA OB S fo R ET I R IR i amE AT 5

. & B FH &

L1 # & HM#

BA L T w o EA-2
60 —ges/— 0 ~
0
A | )
4 S : s 77
/ T4 /
/ : I :
i 4 L | 1 N
5 O] OO \
f ' N o e A
| rey= )
\\ | §§ N
96 { KON
\ lnke o | [ | 295 7
\ FoempeRiteaRIS(Nle| 30 5 \5
\ | 7—%74793 N &
92 /7 NN N T >
(T L N NJ TN V
NN T |
Fig. 1 £ Fl © & # o # W £z &
Sawn boards cut from the log.
Table 1. JGAEAHS &0 2B e
Species and mark of the board used for the test
. - ‘
—- % ¥ P oW BAEE Do W E S
Common name Scientific name Locality | Log number Sawn board number
]
.- . 001, 004, 005, 012, 41, 42, 43,
Ly ¥ 39 Shorea negrosensis 74UV KA—1 44,51, 52, 53, 54, 55, 62, 64,
Red lauan Foxworruy | Philippines 81, 82, 91, 92, 93, 95, 96, 97,
98, 100
vy F 29V / . 2,4,9, 10, 22, 23, 24, 25, 25,
Red lauan . ’ XA—2 27, 28, 29, 30
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Table 2. #HEHMCLB 7 7 Y HOETR

. - : & BB (XA—1) .
Gluing conditions and gluing facultics of Red lauan lumber glued with some kinds of adhesives (IXA—1)

— - ____HiHR) Adhesive v v Y s — v B 7 . / - v B
~~~~~~ Resorcinol resin - Phenol resin
QEATE  Apparent specific gra- 0.46 0.48 0.48 0.46 0.48 0.48
B ol vity (in air dry) (0. 45~0.47) | (45~-50) (0.44~-0.51) (0. 45~0.47) (0. 45-~0.50) (0. 45-~0.51)
w5S k  m Gram T E | W B ¥ & | § & H | K _H | @ F %
5 ?3((;:: g - Flat grain Bastard grain | Vertical grain Flat grain Bastard grain | Vertical grain
S I=35E % % % By oven 12.1
B T = B 17) I % (R y ove . 7 ” Z K
] ‘f;é g %oi’ifi‘ E{)‘? dry method (11.2~14.4) i § ! !
81797 tent 5/K%ET By mois- 10.3 10.2 10.3 10. 2 9.9 10.5
00 lure meter (9.8~10.8) (10.0~10. 4) (10.0~-10.9) (9.8~10.5) (9.7~10.2) (9.9~12.0)
g BB o B | %KERE  Dry bulb 30.0 ” ” " ” o
G| o Iemp.f atl the | temp. .
¥ n | time of gluing | @EREE Wet bulb
o % 0 temp., ) 25.5 ” ” ” " ”
) w | # f M The amount of sprcad- , p
{(* H§ anglue_(g/nﬂ) 330 ” ” ” ’ '’
e | o | VBBER]  Assembling time (min) 10~15 ” " ” " "
) ‘@S FE # IE JJ Gluing pressure (kg/cm?) 10 " " ” ” w
i -MG I & B 4] Pressure time 22~-23 // l ., ” ” - |
| @ {k & {4 Curing condition {{,%%Zggé’ ” ” 7 ” ”
. oo 2 81=6 104:£4 9815 815 101 %5 89+8
4« EANTHE Shear strength (kgfem?) (66~-88) (97--111) (91-~107) (73~90) (90~111) (75~108)
TR | AIMENTE Wood failure (%) 100 (100~100) | 98 (95~100) 99 (95~100) | 97 (90~100) 98 (95-~100) 96 (85~100)
- - : -
= R oAl . .~ 12.7+0.7 12.5+0.2 12.0£0.2 12.6+0.1 11.6%0.2 11.6+0.3
ﬁ*é*;, ‘_E & sk ®  Moisture content (%) | (155 715°0y | (12.0~13.4) | (11.5~12.6) | (12.212.9) | (11.3~12.2) | (10.4~12. 2)
gl =
ﬁ: Q"Z Ml 52 1A %  Number of testing 22 24 ” ” ” .
o [3) - - TTOETT 3
WS o | AR B | BKiEE  Dry bulb
g i‘um Temp.f at the | temp. 18.5 22.0 17,0 ) 20.0 19.0 19.0
e time of testing (TRERRE Wet bulb '
b’:o °C) temp. ) 15,0 15.5 11.5 17.0 13.0 12.5
#e3 A i | [E{HEE Percentage of de- _ N _ — _ —
e & é o A lamination (%) o .
e VA'ES method| 5z A% Number of testing — — — — — —
oS g B 3 | AR Percentage of de- 40.1 13.9 19.2
MEES | Jamination %) 0 0 B 0 (34.3~46.3) | (10.6~17.0) | (15.8~22.4)
method| M54t Number of testing 4 4 4 4 4 4

A

L veT il




2 ) 7 bt fi MEe=nwilizvnrys s 7 + 4 v
Urea resin Polyvinylacetate resin emulsion Cascin
0.46 0. 47 0.47 0.46 0.48 0.47 0. 46 0.48 0.47
(0. 45~0. 47) (0. 42~-0.51) (0. 45~0, 50) (0. 45~0.47) (0. 45~-0.52) (0. 45--0. 50) (0. 45~0. 47) (0. 44~-0. 53) (0. 45~0.49)
x < H 1 - BT & EE: i H, -3 ¥ & H [ BoE 3
Flat grain Bastard grain | Vertical grain Flat _grain Bastard grain | Vertical grain Flat grain Bastard grain | Vertical grain
” ” 7” 4 ” ” 4 ” "

10.7 10.1 10. 4 10. 1 10.0 10.3 9.8 9.9 10.3
(10.0~12.0) | (10.0~10.8) | (10.0~10.9) (9.8~11.0) (9.8~10.2) (9.9~11.2) (9.5~10.2) (9.5~11.2) | (9.7~11.8)
” ” ” 23.0 ” ” ” ” ”

” ” ” 21.0 ” ” ” ” ”

7 o V4 ”n ’” ’ ” ” ”

” 14 ” ” " ” " ” } ”

7” ” 7” ” - " 7 ” ” ”

P " " " " - ” " | ” "

; ; . g i i T it ) g e

) Room temp. setting Room temp. scttin,
87+5 104%5 100£10 8443 1106 103+8 846 100+4 987
(77~98) (97~112) (84~118) (77~90) (95-~118) (90~114) (74~94) (91~-107) (82~107)
99 (90~100) 92 (70~100) 100 (95~100) | 98 (85~100) 98 (95~100) 99 (95~-100) 92 (60~100) 95 (60~100) 98 (90~100)
12.5+0.1 11.940.4 12.140.2 12.6+0.3 11.74+0.2 11.7+0,1 13.3+0.5 12.2+0.2 12,6%0.3
(12.0~12.9) (9.1~12.5) (11.7~12.6) (12.3~13.1) (11.4~12.4) (11.4~12.4) (11.2~14.1) (11.5~12.9) (12.0~-14.6)
” ” ” 7 ” 7 ” ” "
20.5 20.0 - 16.0 20.0 20.5 20.5 18.5 18.0 16.5
16.0 14.0 13.0 16.5 17.0 17.0 16.0 12,0 13.0
0 ¢} 0 0.1 (0~0.5) 0 0 0 0 0
T 4 4 4 4 4 4 4 4 i

AN - i) 91 Bl kkied

(&I



Table 3. &FESFNCL 2 57 VIADIBEEAIE & ESRREHR (XA —2)

Gluing conditions and gluing facultlcs of Red lauan lumber glued with some kinds of adhesives (IXA—2)

i
X

e

BT

97

o}

FE Y

T - __ 1E35#]  Adhesive vy o v 7 — v W R 7 = /40— v B &
T Resorcinol resin . Phenol resin
QARG Apparent specific gra- 0.61 0.64 0.59 o 61 0. 64 0.60
it‘*a o vity (in air dry) (0. 54-~0. 68) (0.‘53“«0. 67) (0. 50~-0. 67) (OA ~0, 67) (0. 56~-0. 75) (Q.SZA-‘O. 67) 1
= n(‘*d'__% * 7 Grain z & H H ) PN £ “‘ H M B EHoF &,
RS ZE(_% S Flat grain Bastard grain | Vertical grain Flat grain Bastard grain | Vertical grain
S oS E 4 & 2 (o | © Wik By oven 12.8 ] B .
% gg ) ﬁoé\uﬁ:e t(::)fl)- dry method 1.4~13.2) | 7 ! v /
S [TO™| tent &/K&FEi By mois- 11.1 12.0 11.0 11.0 11.4 11.0
& ture meter (10.8~11.4) (10.7~13.5) (10.2~11.7) (10.8~11.3) (10.0~12.5) (10.4~12.0)
‘5 5 I o i E HERAEE  Dry bulb 30.0 ” . " ” ”
5 | o Tcmpfat the | temp. . B
¥ | time of gliing LEREE  Wet bulb N
& c%) &(®) temp. L 25,5 ” " ” ” ”
¢ [# 4} B The amount of spread ] , j ] ,
& | 13 | ing gluc (g/md) 330 ’ ’ 7 7 '
s ﬂ@; FoOFHHR]  Assembling time (min) 10~-15 ” o B ., ” |
" i 5 JE # JF /7 Gluing pressure (kg/cm?) 10 ” o " ” ”
4 ‘5
i 2O JE #% W [  Pressure time 22~23 " ” " ” ”
S ' or~ )
Wik & It Curing condition %% %:gg . é’ p ” " I ”
2 117+13 14347 138+9 117415 14116 123+10
@ﬁ -&Mﬁr’ié Shear strength (kgfcm?) (100~-160) (115--152) (120~-151) (97~134) (122~159) (98+140)
=g 7i<*1§1&[*ﬁ¥< Wood failure (%) 98 (95~100) | 99 (95~100) | 97 (90~100) | 97 (90~100) | 97 (70~100) | 93 (70~100)
4> N
R gy o o~ || 11.6%0.5 11.9£0.5 11.1%0.5 9. 4£0. 4 9.6L0.5 §.740. 4
B E| & A #  Moisture content (B) | 95500 | (13140 10,0~-12. 1) 8.6~10.1) | (8.1~10.5) | (9.1~-10.5)
ol ¥a.o - -
ﬁ: . 21 # s ®3%  Number of testing 24 24 24 24 24 24
2| Ro s
B! T | ABKE 0 R B | EEKEKE  Dry bulb
&) w2 | Temp. at'the | temp. 12.0 12.8 10.0 6.7 6.7 6.0
FH time of testi B R BT ' - -
' oo ot testing | @IRIEIT Wet bulb 8.0 10.0 6.2 3.5 3.5 3.2
o O temp.
ﬂmﬁ A jf: | R <HER  Percentage of de- _ . _ B - _
WO hag 2 lamination (%) i _ .
- gé&.’ method) sz %k Number of testing — — — — — —
o= S| B it | RSEE®R Percentage of de- 0 2.8 0.1 1.8 7.2 5.8
RS lamiantion (%) _ (o~11.1) ! (0-~0.2) (0.5~2.7) (1.2~15.1) | (1.0~12.3)
method | g5 f@%% Number of testing 4 4 4 4 4 4




T = u K] i% MBE= TR D a v 7 € 4 v
Urea resin Polyvinylacetate resin emulsion Casein )
0.61 0. 64 0. 60 0.61 0. 64 0. 60 0.61 0.63 0.60
(0. 55~0.67) (0.57~0.73) (0.52~0. 66) (0.55~0. 65) (0.58~-0. 70) (0. 54~-0. 66) (0.56~0.64) (0. 59~-0. 68) (0.54~0. 66)
¥ & H B 2 X Z & H & B Z ¥ H ] B X
Flat grain Bastard grain [ Vertical grain Flat grain Bastard grain | Vertical grain Flat grain Bastard grain | Vertical grain
7 7 ” ” ” ” 7 4 ”

11.2 11.3 10.9 10.9 11.1 11.0 11.2 11.0 i 11.3
(10.5~12.0) (10.8~11.7) (10.2~11.8) (10.6~11.3) (10.6~-11.2) (9.9~11.7) (10.7~-12.0) (10.3~11.9) (10.5~12.2)
” " ” 23.0 ” ” ” ” , ”

” ” ” 21.0 ” ” ” 7 o
17 ” ’” ” ” ” 1 " ”w
7”7 14 ” 7 7 " ” 17 "

77 ” ” ” ’” 7’ ” ’” ’”

’” " ”’ ” . 4 ] 7”7 2 ” I 7
B B ; % & . it 3 & i it

Room temp. setting Room temp. sctting
123£11 135411 12849 119£10 142+10 130+12 132+7 139+18 138+12
(101~139) (124~156) (108~150) (100~136) (124~164) (109~-150) (119~147) (84~172) (116~163)
93 (60~100) 98 (90~100) 95 (70~100) 99 (90~100) 99 (90~-100) | 100 (100~100) | 94 (70~100) 74 (0~100) | 77 (40~100)
10.2+0.7 10.3+0.4 10.8+1.2 12,5+0.5 12.440.3 12.2+1.0 8.7+0.2 9.0x£0.1 8.940.2
(7.3~12.1) (9.6~11.1) (9.3~12.6) (11.9~14.9) (11.9~13.0) (11.1~15.4) (8.0~10.7) (8.6~9.4) (8.3~9.5)
24 24 24 24 24 24 24 24 24
8.8 8.5 7.0 20.5 20.5 20.5 7.0 7.2 6.0
S.0 5.0 4.0 18.0 18.0 18.0 6.2 5.0 3.5
0 6.1 2.3 0 0 0 6.6 16.9 11.8
(0~17.5) (0~9.1) (0~15.8) (0~44.0) (2.5~26.1)
4 4 4 4 4 4 4 4 4
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2. ABRBRLEER

HROKRAE—IF LT Table 2~3 ITiRT . TR &IHE, SUEENTE TABIESR RS DGR
TEEAD, AR Y X 7HVB KM S B L, Fig. 3~7 1KY,

2.1 MBEE S

FAMHET S

AEBLZA-TVy F 77 Y HODSIRIANEGERIZE4ETHEIL-LBHAN (A7 V58 #
T, 2 YH) B RUEEREN, AIBEM I A+ T KL,

vy s — W BIREEGRL 7 2 — o BIREESAL 2 TEIREGRL A VERERIC K 2R AN
EERXE, WIEEEMICR LS OEBEENS oo, TE Y, 24 YHiE DIETIICEVEE TR
L, #7— XD BITRIIKED. 740 Vo F X3 VFRORETENMITHIH, hor 5y
FIRRMEEEDRITTH 5. FOK (KA-1, XA-2) OREED SNE0  RBUEEER S P02
Loffiizdh, RIFLHIETLTOSD, A€4 Y ECE s XA-2 OB, B IEHINTE
A

FEf e =AW = O g VHEEFIL, Fig. 6 ISR RTEBDANE X3 7 LRFOMICHE, 27
—W, TEPYERSORIFEMNTESD, #7VF, 704y (D)= VY2 VEE) SORVET, =7+
oAy, AVEITEF L F—N Nvaf, Fa5—n HF—nZH LU TRIEF ITHOHEICH 7.
ABBMED 1002 1L ORITIRETH 5 AMEEHCATRIOMBARE, KA LbRE>LE S
A>ZXHOMBRICH .

Shear strength ¢

2o 720+ /
200}
200}
@Al /
~ 180 Kerung(Malayay 5ok
5-4 -
< Kerling(Malaya) %
:: 160 A5 ? : 160~ Maxamba /
d Keruin =~ e/
* " ing(Malaya) f;, " // .%2 4| KK:““"ﬁlf’illyd)
140k § D e | . Hig(Ma2ldya)
E (EA2 Apitong o : 140 o iTA- :Keruar:(rilalalya) 72
- ekapur Cnhceuteal bangkuoi % & A2y - * Keruing{ katirantan)
) e Apito
¢ 120 Mizunara Choeuteal sar § % mop ST Tk S
a‘.m r(em;ng (kalimantan) & : Mizunare Chivoeuteal sar
100 Yachi 100 Hachidamo Crhoeuteal bargkuoi
EaA-ls
| ARed meranti
80 80 /
ok Ezomatsu
60 69 Todomatsu
40 40}
L t 1 I 1 Il L 1 ‘ﬁ/ £ i 1 ' 1 1 1 .
077 040 050 060 070 060 0% 100 0 040 050 G06C C70 080 090 100
AR ML ARB AL
Apparent specific grevity in air dry (44m) Agparent specific gravity in air dry (34m®)
Fig. 3 HBIFIOSHARELEANBS®RS Fig. 4 HEOKEAMELLANERI WS
(v ) — v BRIBEERD (7 = / —nidiEEEEAD)
Relation between apparent specific gravity Relation between apparent specific gravity
PP P g
in air dry of wood species and shear in air dry of wood species and shear
y P

strength values(Resorcinol resin adhesive). strength values (Phenol resin adhesive).
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Shear strength (M/cm?)

M O 16 ORI « MEE(LZEED

2201
2001 /
180F /
L Makambe a\Ti-f
- 160 Mk )/;’ Ver&‘]f.:;g(:" ey )
. A *1A-
4 SASE feriing(matsys
B 1401 ZAL eaper
% Mizonara
£ 45' uing (Kalimantan)
" 1201 L red (A5 Kerwngiaisye)
. S erint: / Ticnidama
0o- *
. «EA-i Chhye steatsr
Ezomatsu *Rez meranti * e (hhoruteai barakut
80 Todomatsu
601
401
T N . i . ) s
0 Q40 030 06T 070 080 0% ¢
AEG BT
Apparent szecific gravity in air dry (3cm")
Fig. 5 HHEOSEEHIE L HANER®R

(=2 ) 7 Bl AD
Relation between apparent specific gravity
in air drv of wood species and shear
strength values (Urea resin adhesive).

220
ice-
iget /s
r«wam/
o/
I B 7
s o0 S TWA; 4 Kerung(Malzya)
" / ’ HA-1 HeruingtMalaya)
13 (¥ el 6Mizunara Heruing(kalmantan)
# mAg, AP ‘
& 20+ Ko « {145 Keruing(Matay2)
2 fachidam [4 I\&:aeulv.xl bangkuoi
Light red/meranti o
00 ’;o"l/XA-I Chhoeuteal sar
7 eRedrerat
& O_EIMHL?.
SPlodomatsu
/
60+
40
7
[ r_ L 1 1 L L 1
0 040 050 060 070 080 096 100
AREHFE
Apparent specific g-avity i ar dry (4m)
Fig. 7 #HEOREEMEL L AMERRS

(H-E4 7HEHAD
Relation between apparent specific gravity
in air dry of wood species and shear
strength values (Casein adhesive).

—101 —

2008 a Mizunara
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=
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4
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-
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T

.
Ker2ng
& (Halimanlan;
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N
=
T

Shear sirength (s9/em™)

N

o *Qed mer:rt Cnhoeuteal bangkugi
Laht y’rJ merant L'.'/;-S * AL Her cing(Malay o)
601 ferirgiMalaya) ¢ A | KeruingeMataya)
Crhodateal sa°
40p
f_/H 1 i i 1 —_— 3
0 040 050 060 070 08C 090 (00

EEA ]
Apparent specific gravity in arr dry (Beady

Fig. 6 MHEOKEAMBELCARIEE R

(M c=Bllrz <Y 5 VEERD
Relation between apparent specific gravity
in air dry of wood species and shear
strength values (Polyvinyl-acetate resin
emulsion adhesive).
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Lo Lo

it A &M

(1) A ik

) THHEIREA S BRI BIF
Thotoe - KA-2 DFHEON, ChITER
WAEELTHWREER D,

e = A ptig T <0 ¥ g VIEER  C OEEH
COWTRATHPO p. 2311250 Lic &k 5 icid < s
SEMMORE R TH D . CORBRTIRAIMFE
DF P XD HE Uice T KA1, XA-2 &

RAOHF O X THOIRFICHT AL LB, &£
Pl M ORI & (EXTRICAM 3 2 85D
E) A0 1I~0.5mm £ SWNERD, kit EE
EHRT L 100% LVl & 78 % . BEHEEREE
HOHERDIZ CHREIZDWTE, o CHEs
LAY H D,

HEA VERF KA-L ZRFSERS 5 25
KXA-2 BETENMETH - 12, Tk ) THIE
{EEH LR, BRTOMEREEZLS,
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Table 4. AMUYEER T X 2 M HE RO Ff

Evaluation of initial gluing faculty with wood failure

\\\\%@ﬂmfvwﬁ”i Zx/ e ra| B K | seay
.y vC W | B I

HSp(,jis \\\ Reigls-ic[ﬂm] Phenol resin | Urea resin Poh;;;ﬁfslﬁﬁftate Casein glue
Red lauan 1 + + | + + +
Red lauan 2 + + + + +
Red meranti + * + + +
Chhoeuteal bangkuoi + - — — _
Chhoeuteal sar + - — — —
Kapur + + * = +
g\g;ﬁ;ﬁgntan) + + + + -
Apitong + + + + -
Light red meranti + — + — _
Keruing (Malaya) + + + — -

(Note) + ARBEKTROFHMAO0BZ DD, (Mean value of W.F.)290%
= KESBN BOEHAMNIOBRETTHHEU LD LD, 0% >(Mean value of W.F.)275%
— REBWHEOTBEMMTSBLLTDO b D, (Mean value of W, F.)<75%
3 BRICK SWMAER O

Evaluation of glue-bond durability with percentage

Table 5.

of delamination

S~ EH vy — |72 —n oo | EEEE =0 L
‘ o f\rdheSl\"e v . e | & W | ) 7 ki B | ﬁl’-}'?.)l/ g, ﬂﬁ b oA
E*Spec%s G'\"“\ Reiggiclllnol Phenol resin | Urea resin Poly:gg}lg(:)itate‘ Casein glue

Red lauan 1 + + + + +
Red lauvan 2 + + + + +
Red meranti + + + 4 +
Chhoeuteal bangkuoi + - — — _
Chhoeuteal sar + — — — _
Kapur + - + + +
%{}gzrﬁjilrrrlxgntan) + - - + -
Apitong + — — + +
Light red meranti + - + + +
Keruing (Malaya) + - — — _

(Note) +

+

(2) B ik

vy — RS

7 =/~ REEE A

I H o720 AHTED OEATHOREEZRLTNS
BEFCAT, SRRBICELZYvy F
HRTREBETENEE LTS,

VT H S,

il

MR TH B A
XA-1 F10~0Z DR CHHTH »72ht XA-2
,
7 7 RALNEGEIEHE B R OAEM T LT 2 AN

A7 T, hT—w,

I3 BERDFEMIOBLUT DS D, (Mean value of delamination) <10%
13 BEHROSFIENI0% % T Z0BLLF DL 0, 10%<(Mean value of delamination) $30%
2 BEROEEAMOBAE R D D, 0% <(Mean value of delamination)

KA-2 BT EEMB 70
B0 LRIZH H R T~

TR MORTFOEEEE LGNS,

<,

J oA YHERAT b kb RIFEH LT
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T4 ) EVE VY ¥ 59 XCDOOTOEHDMEEF LA L. < ORWA LAY, iy &
Bt Lo

1. UEsKiRiiiz Table 1, {(B#a5mMiz Table 3, 4 5 #iliA v /o,

2. HRERGHIZASTM D 805i2k3, Wik7 oo s ANEERS >A&wm Yot BA
MEEBBLTASTM D 110LHHL U oid S BRaRE T8 » Fo

3. REREEULE Table 2~3 (T L. kiM% Table 4~5, Fig. 3~T7 127 L1,

4. REESEERAINIZFENT S &, AARGM ERGSOEEEEE LTS, WiEMO£ 7 v F5, #
T—w, T4 VEERNTY, KDURESHEEET L,

X Ak

1) MK kqe
2) ZREFSE  WE Y« FWRA  HEMOME 1, 7 ) EVETE F Y HoE (), BN,
208, 164~168, (1968)
3) BEFSE W UL BYEE  MEHOWH 12, B <2 VEIBKEONEE, HABHL 218,
215~236, (1968)
1) HBMZE TR - TREA M ORI, = 2457 v 4 YH OO & RIEEE, SRatib,
231, 45~53, (1970)
5) B 9. BRERE FWEME MO 2, b7 v 24 7 v FHAMOMEN, Hilvi,
190, 160~167, (1966)
6) BT HORM O B ARG, BT 1055Y ), (1966)
7 OEWSELE S VU K BRANCBIT AUME CF 43D ARiEtin e skl O REIC 20T, Mkt
é& 130, 125~132, (1961)
EWEE - HBRE -TE E WMot E s, # v E I TEMOWER), HaLi, 194, 49~
, (1966)
9) BUFEEVE » AREFLE TR J MIEMOE T, h ) = v 2 v v A v ORI, MAFE,
206, 64~72, (1969)

VI Gluing Faculties of Laminated Wood Made of Red Lauan Sawn Boards
from the Philippines

Kazumi Moriva, Minosiuku Sucano and Yasuto Cuisa

Summary

Gluing faculties of laminated wood made of Red lauan sawn hoard were studied in continu-
ation of the last report (BULLETIN OF THE GOVERNMENT FOREST EXPERIMENT STA-
TION, No. 231, pp. 45~53, 1970) in the series of studies on tropical wood.

1. Wood species of the tested lumber are shown in Table 1. The portions of sawn board
cut from the log are shown in Fig. 1.

2. Gluing conditions of the five kinds of adhesives used to glue the sawn boards are
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shown in Table 2, Table 3.

3. Testing methods for gluing faculties.

Initial gluing faculties were tested by the method specified in ASTM D 805. And shear
strength and wood failure were measured and calculated.

Glue-bond durabilities were tested by delamination test methods.

Interior adhesives were tested by the method specified in the Japanese Agricultural
Standard of laminated wood.

Exterior adhesives were tested by the method specified in ASTM D 1101. And the

delamination percentage was measured and calculated.

&

4. The results obtained are shown in Table 2, Table 3. Evaluations of gluing faculties

are shown in Table 4, Table 5 and Fig, 3 ~ 7.

X 740Viivey F S9YH0o—42 ) —HEEIN

AT B %o
k¥ e

¥ oz o &

COEBMEETH, 74 VEYEVy F 79 Y2 ROFEARCOOT, N=¥ -z k50
AE0, WARAC LD BRAENEDOXSICELTI2ELL~LLDT, WHIRELELT, /—X
ST X BED OB KA S EROE, BHGE S UTHERN O SN o X UREE
eoinde o i, ik, THIKEHELTSEERICH L KROMEIRE L LT, »d, S
REREITI -

1. #HEMBLUERTE

HRER I KA-L, KA-2 ©2 KT, ThEOFAL SRS 30em IKEY - 22alkE S5MNEL,
2D B 4 EEMBUINGRERIC, 1A ERRICELL, 2h o ARDIRRAIEIE KA-1 H3RRE
5 15, 1~16.9m, IXA-2 2RI L 15.9~17.4m Th b, HWIREICEE UTHOHICDRK SEE0
SFEsEH o, BN, HERROBEHIIES 1. > TR COBAZEBRA L.

HROIERERICE b, SRRt Uiz o B 77 YHORENSIEEEE UT, AnEsiE,
WREHE, TTEHWOT Y dahbicd, PR GFEFIERERICTLTRA, R/ v hdRR#C
FUTES, SHEHIICEAND kY, > v 755 S ERkdic. alEHIRNGEER, Hfc
SERADOBA, - OHOERD S AX4Xdem OREPEROTMIC 4 E > T1IME L, Oz
HIT 3ME D ERMMLBAT S - 7, SIS REBAIF IO TERR OREN, F3HWEHT
NISHELIHLERBL, T UHEITDOOTHE L. tFRERR W7o SAERF O IR A5 7 (%
ELT, 0.5CGEE) X 2(HiHED X 11 e (5 1) OikD b DZFEFAHK 10cm OIFich 7 > TIOMH
LY, TE1IME LT, #fEFEIC 4 MORKPEE- o, WEE, MARERIZS VW TERR T OMT v
1) AHEBINIH (2 AHBHEGERR
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Table . / — XX — D « v + %4 #

Setting conditions of nose-bar

e — ” o o e B
BB & @ KT OB D ®OTOW (D) Hid
Veneer thickness Horizontal opening Vertical opening
1.02mm 0.41 mm 1.00
1.02mm 0.97 0.39 0.53
0.92 0,37 0.50
2.03 mm 0.82mm 1.00
2.03 mm 1.93 0.78 0.95
1.83 0.74 0.90
VU RERE LS RO BIHINAIE LTS - 1dh & Sap s
= N WO
DB AT 60°C, 80°C, 90°C-48 hr D&{hic L » 7. et >\ | Amveneer cut
BURGTENC B 5 BB £F13, B0 i% 0 15X L 02 mm, } ) Zmmveneer cut
2.03mm, TNENOBERSICH LT/ — X3~k 3 [ (4 [P sprdie

0% BBRIMCEA I COBE, /- Rtk B A
MDD EERESZH LT, 5, 0BICHELD 1
v b L7chs, BRI KPS A b xR B 2 &t kY, Tl
HiblOBHELELL, HEOFEIAHHBAICR<OLE
LU TE 2EETHSH, 2mm QOB AG0D A&
78 >TK 5. Table | IZEERICH LT Lic/ —Ko¥—
Dty b B EITKERELITC X 5 EE RO (LER
T FAT7ET 74 gk 21° iy Licbp s, H
FEFLZFIDE LY, i, BMIFHERP I ICES
Jo, BUDUINNG, M LAcBRO#AKE <, NI~

(Log number X A-1)

- Sap wood
- Immvenzer cut
. B — _-2mm venesr cut

k{n- e

22X L—RZZOFFWDH 1 THNT 20 HBATiETH (Log number X A-2)
iy, LPig. 1 7R SN I A N 3 A % . " e g

s ig. 1 IGRT XD IR ARE LTV Fig 1 UG TIStE

—RICHT o ZOBME, BOWITHET BT E Test materials for vencer cutting.

BN GER < fosb &, SIITTT & IR O 15 7 1 EDFUENIC X 2 UHIEAL R OIRER & B 2oadic

HWhEREY FahllZfy 10cm, MOXSIZF S Lic. 2D, FUK 1 [ERS0BKICIE, BAD
BRI U TSIy ) ASSEAT ) A), WTE T m), @B Lc b osaihdcLicis b,
FEARICE T 2BEHDERIRIMIZ, - CHOBAD 0B AD > TR 4~5cm OLZAHS 1mm
BE, DEDIEH 6~8cem DL T AMS 2mm YUREGIM LA, £/, Wil MOEORETT X
HE LYz, 60, 80, 90°COKPICENEN 48hr FE LA DT DPNTHITH, BREFICEX 2
FTHEBUBDHMEE L S5,

HRGE L LTE, BRNZRE LAHEhORS &, B{IBEEES oD L U hor s XU
B XQEHE L o, B, IEIHEEDS S 8 ~10[Mind 3 MEsrOBEMN S, YIRS
EWRICET, WE, FETFMOMAICOVTENENLE, KBS OV THI2EOREEL YD, ADWE
ZERBIRSIC X D 20~408 2K LTI N O B 285 Uz, BRE S OZEHI, BbictEBG
e O BEL S AURIZRET 2T TOI, D VKIS S WEIE £ TORKIKSOT 1REH7D 5
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A, 150mm w4 704 —2— it X OEXAFE L,
2. ERERBIUCER

SEEBRETUE STV ¥ 57 YHAMENIATEOEBEORKTH 205-570IC, 7Y R
DS LT ORREITI - 70h%, TOMEA Table 2 H&¢ Table 3 Z5d, 71H, RElkos
EABELRDIH, ZOHIE XA-1 750.43 (0.41~0.46), IXA-2 $:0.52 (0.49~0.55) TH -7,
TY ZAPLIIEOOTE, RS 1D 12AOWEEON L H X WHZT LT 355 BARKIZOWL
TOMREEHD L, BUAMBHCENT IXA-1 50 0.75kg/mm?, TXA-2 At 0.86 kg/mm? &IiKiZk 2
MRS DREDH SNV, UL, HMBICL2DREH5E, XA-1 OFMBPPREL, 260
~80°CILBNT KA-1 HIAEMOMICHE L T0~TEDEEF TS THLT DI L, XA-2
DHAB~BDBPEFIICE L E > TS, WURKIZET BT Y bl SOMALAT, 4
DHTvy F 37 Mo 2ADOBAK KA-1, KA-2 12, ZhEITCoRBREATLOS FAHE
EHE LKA, H YR ITEMD Ro yong (IID) @ 0.77 kg/mm?, 4 5 7 2 ikt ®D Red meranti?

Table 2. #- b &
Result of Brinell

7 o % » & 7
BHoA & =5 i & i Cooking condition
Log number Green (Hg) 60°C—48 hr (He) He/Hg
W B M
Tangential 0.75 (0.55~0,90) 0.62 (0.50~0.85) 0.82
KA—1 surface
¥ & H il
Radial 0.61 (0.45~0.80) | 0.44 (0.30~0.60) 0.71
surface _
B B i
Tangential 0.88 (0.55~1.15) 0.83 (0.60~1.20) 0.95
—2 surface
xa I = B &
Radial 0.74 (0.60~0.90) 0.60 (0.45~0.70) 0.81
surface

Table 3. ¢t W & B & 0 $
Result of bending test

BAES < T S 4 YOUNG'smodulus | Bending strength «|E (%)
Log number Cooking condition E (X 10%kg/cm?) o (kg/cm?)

Green | 4.19(3.78~4.96)

€0°C—48hr | ¢ o1ed | 3.32(2. Ba~d. 33) | 47.8(44, 1~56.5) | 1.44(1.30~1.62)

@

. 30(3.70~5.65)

— o~ Green
XA—1 80°C—48 hr -82(2.50~3.55) | 45.5(40.3~58.8) | 1.62(1.52~1.70)

Cooked

N

24(3.78~4.94)

o Green
90°C—48 hr ©65(2, 47~2.99) | 43.3(37.0~49.9) | 1.63(1.51~1.79)

Cooked

[ NI

.52(3.96~4.90)

5 Green
60°C—48hr -55(3.05~3.90) | 51,5(46,5~55.5) | 1.45(1.33~1.59)

Cooked

[N

.68(3.75~5.17)

_ o Green
XA—2 80°C—48 hr 14(2.47~3.49) | 48.8(43.2~55.9) | 1.55(1.37~1.75)

Copked

W

o~ Green | 4.53(3.95~4.89)
90°C—48hr | Coored | 2092(2.56~3. 14 | 46.7(41.4~49.8) | 1.60(1. 51~1.80)
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(1D) ® 0.85 kg/mm? & IZFIRPFIME ST ONIOTRIEVALEBLAS.

Table 3 {24545 1 DI0EOBRIRITIC DT - el B X 6 v v 7 REL Eidis S o il
BRUOHEEOWMATRS . MOBMICE T 210 Y v 7V RET KA-1 28 4.24X103kg/em?, IXA-2
#5 4.58X 103 kglem?® L FH- IXA-2 ANHOIERT A, AEERL) oHT XA-2 0 v 7iFHOI
APRPIBEHOONTO BRI ICEDND . WM T X 2P AL S &, FAROHIEIC K BIES
FeRFELL, HBOLBETL - AOEERLEOZ NICHIKT 5L, 2ROEREHIC60°C T
A L7z & = 137580%, 90°CO L 2#965%, F - 80°C E90°C EDEFHAMICAHL, 7 ruhpicd
DEATHE UTHTRE > g Ui

BRI B OEL LT Table 4-1, 2, 3 12 1 mm BUGIC R4 LT 2800k 4 2UEHRIR AL
FBNZ T T WENEIMMAM OB 6T b 20%RE L IFEMICRBTH D, SURE LURAK 1 MEN O
KR IC X BHERYI S D TRV, LU, WEEEEL, / —X - X8 D EZROEH
KB TLiLkD, BHNRRBLAEHIIRATRSEE G0BLT) $TIRDT 5. &fiic, FHh
BEOREAMBEMNINBEOMORE LT 5 &, SHIERETE VvV 577 VHD XA,

® B % R
hardness (kg/mm?)

s - .
Cooking condition Cooking condition
Green (Hg) 80°C—48hr (He) | HelHg Green (Hg) 90°C—48hr (He) | HelHa
0, 76(0. 60~0, 95) | 0.53(0. 45~0. 65) 0.70 0.75(0.60~1.00) | 0.45(0.35~0.55) 0.59
0.58(0. 45~0.70) | 0.39(0.30~0. 50) 0.67 0.65(0.30~1.05) | 0.35(0. 25~0. 55) 0.53
0.81(0.50~1.25) | 0.63(0. 45~0.95) 0.78 9.90(0. 60~1.25) | 0.57(0. 45~0.70) 0.64
0.79(0. 60~1.10) | 0.59(0.50~0.75) 0.75 0.77(0.45~0.95) | 0.49(0.35~0.55) 0. 64

IXA-2 BAE BPPPI0A KA-2 OLE, fHICINENEOXIICHEL N5,

Table 5-1,2,3 i€ 2mm HUCHEHAE U BB OIRIEE R U < BUBEARHTIBN M SIS 90 AR
KBWT, /—AN—LXBEDE 0TV E EOIHNER, XA-1 2135~45%, XA-2 H545~49
Z& lmm BUZHELUTRSMICKERMENL o 70 2 KOBUARZ IR L2, kEEimicd LTl
BT RASEAT, BB LA BN Z 0T, BT XA-2 OF0IOHET T, WEDMic
RBAXLZRSONEV, LaL, SRANEE U ABEROMMC BT, KA-1 35%, XA-2
H45% L BRI BICHII0Z D HUEA A i B o B L BIES OBROMIC L 23N E20MEE S 5 &,
KA-2 KHBOTRERILAEBNOODO LS LTIV, KA-1IZBWVT, SEFHNTUH L i
DO[HADLHICE FEEDPPEL B Sbhi, KdobbAiLSIT, EHNREET S50
TR, /—AN—EXBEDOERERSE L, TR UTHRMBEE TS T AR fighics
T B / —AN—CE B8 HDERESH DL E, KA-1 MMM TRIEFNOMESE%E 1.83mm T3
T &Rk, /—AN—ZER S - RIE KRS 2.3 mm) ik LT, EHEhEiZHm
%@L U, 1XA-2 ORICRERICTET S XU B FIICUI LA BBIC SO TE,  EEIhEIRH20% 6



Table 4-1.

1mm BEICEH o 2 BRI GO - sRdhicxd UTIT 01

Lathe check of 1 mm thick veneer (Cutting dircction ; parallel to the growth rings)

RA®RS = b ga _H; ( r_{? Ig;jgﬁf?z%l; Dﬁ'ﬂ{nréé I(%h) Freq%eﬂyj‘})f z?l‘atogc ﬁghzg:k(/gilth of %Z;’I%i}[gl{r;ﬁm olétﬁnl%g BUE U7 ENAR
Log number co?féli{{ﬁﬁl tal opening of Lptclhgikdt © 0~20% 21~40% 41~-60% of lathe checks per g:‘géll?: rm(:afaslg‘\:*lzg
nose-bar / 4 7 10 mm veneer length
XA—1 Green 1.02 21,5 30 70 9 20

0.97 18.6 65 35 8 20
0.92 19.5 45 55 12 20

60°C—48 hr 1.02 20,5 45 55 13 20
0.97 15.0 85 15 8 20
0.92 10.1 95 5 13 20

80°C—48 hr 1.02 18.9 61 39 8 41
0.97 24.7 28 72 12 36
0.92 19.1 59 41 8 22

90°C—48 hr 1.02 20.5 37 63 10 27
0.97 —
0.92 s

XA—2 Green 1.02 20.5 50 50 10 10

0.97 17.4 55 45 13 20
0.92 11.5 94 6 8 17

60°C—48 hr 1.02 19.6 56 44 6 27
0.97 -
0.92 16.3 67 33 7 15

80°C—48 hr 1.02 24.0 23 77 11 40
0.97 17.5 60 40 i2 40
0.92 14. 81 19 8 16

90"C—48 hr 1.02 14.7 85 15 8 27
0.97 -
0.92 —
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‘able 1-2.

1Tmm WS E G 2880 (D7  RERod UCEEB A )

Lathe check of 1 mm thick veneer (Cutting direction ; with the growth rings)

- & e s g | DEUKTERRE | mesnia (o RN & o5 (%) BUR 10Mm B7c0D | gy . swsaiin 4t
A E 5 L :?5*3 : (mm) Horizon- I’)ﬁ“uflﬁ, 1</‘i) Frequency of lathe check depth of | B#{L.4% Number ﬂl{{_”i l“bf“f&%ulq”dgu
L b Cooking tal opening of | Depth of lathe y p .| of lathe checks per umber of lathe
0g number condition nose-bar check 0~20% 21~40% 41~60% 10mm veneer length checks measured
WA—1 Green 1.02 23.0 23 75 12 20
0.97 10.9 93 7 6 14
0.92 16.3 70 30 13 20
60°C—48 hr 1.02 18.1 60 40 12 20
0.97 13.3 80 20 14 20
0.92 12,4 20 10 8 20
80°C—48 hr 1.02 22.1 24 76 10 29
0.97 24.3 23 77 10 30
0,92 18.0 68 32 8 £0
90°C—48 hr 1.02 18.6 51 49 13 39
0.97 15.7 79 21 8 14
0.92 15.0 78 22 4 18
XA—2 Green 1.02 18.9 45 55 9 20
0.97 22.1 25 75 11 20
0.92 13.6 85 15 12 20
60°C—48 hr 1.02 26.3 17 83 13 29
0.97 20.8 48 52 8 23
0.92 14.9 75 25 6 16
80°C—48 hr 1.02 29.1 20 73 7 14 40
0.97 18.2 69 31 10 39
0.92 —
90°C—48 hr 1.02 17.5 75 25 9 12
0.97 —

0.92

(HED T - BN o1 BROHHE
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Table 4-3.

1L mm HfICEs 0 5 8Hh (WHTE @ KBk LT E Tm)

Lathe check of 1 mm thick veneer (Cutting direction ; against the growth rings)

A E S

ey

- MOk ERERE

(mm) Horizon-

uHEHnR (%)

KA RO & A (D)

| Frequency of lathe check depth of |

Bifg 10mm H-HoD
FEN A% Number

Rst Ul AR

Cooking tal . Depth of lathe e Number of lathe
Log number condition a I;)&eer-x;;% of check 0~20% 21~-40% 41~-60% ?é }Sﬁ?gegg:ﬁzn gfﬁ checks measured
XA—1 Green 1.02 17.1 78 22 7 18
0.97 12.2 94 6 7 18
0.92 12.9 100 9 8
60°C—48 hr 1.02 17.1 70 30 14 20
0.97 13.8 85 15 17 20
0.92 10.6 100 10 20
80°C—48 hr 1.02 17.9 64 36 6 25
0.97 18.6 43 57 10 21
0.92 18.0 63 37 6 24
90°C—48 hr 1.02 19.5 54 46 7 24
0.97 —
0.92 —
XA—2 Green 1.02 28,5 5 95 6 20
0.97 15.6 71 29 14 17
0.92 12.5 90 10 9 20
60°C—48 hr 1.02 24,4 20 75 5 13 20
0.97 17.7 58 42 5 12
0.92 18.8 50 50 10 10
80°C—48 hr 1.02 25.0 25 73 2 9 40
0.97 17.0 72 28 10 32
0.92 14.4 85 15 4 13
90°C—48 hr 1.02 14.2 100 10 24
0.97 —

0.92
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Table 5-1. 2mm HEITHT ZREAN (WIHIIN © ekdmicxt LTETHm)
Lathe check of 2mm thick veneer (Cutting direction ; parallel to the growth rings)

TEHAER | ow - | ATUKTRREE | g (g LT N K D 5 M (%) B 10 M B | - o A
A E T £ G (mm) Horizon- :2’2“4]2114‘ (%) Frequency of lathe check depth of | B#h A%  Number HIE L 7e A Ay
Cooking tal opening of Depth -of lathe i - of lathe checks per Number of lathe
Log number condition nose-har check 0~-20% |21-~40% | 41~-60% | 61~-80% | |0 mm veneer lon gth | Checks measured

XA—1 Green 2.03 42.8 37.5 62.5 12 40

1.93 35.5 52.5 47.5 12 40

1.83 29.8 5.0 85.0 10.0 11 40

60°C—48 hr 2.03 38.8 2.5 42.5 55.0 9 40

1.93 37.5 10.0 90.0 10 40

1.83 20.5 62.5 37.5 10 40

80°C—48 hr 2.03 27.8 17.5 72.5 10.0 9 40

1.93 17.5 70.0 30.0 9 40

1.83 17.2 67.5 32.5 10 40

90°C—48 hr 2.03 20.6 40.0 60.0 8 40

1.93 16. 4 72.7 27.3 7 33

1.83 —

XA—2 Green 2.03 49.3 17.5 62.5 20.0 12 40

1.93 39.0 52.5 47.5 12 40

1.83 26.3 15.0 80.0 5.0 12 40

60°C—48 hr 2.03 38.5 2.5 47.5 50.0 10 40

1.93 23.3 30.0 70.0 11 40

1.83 19.5 55.0 45.0 12 40

80°C—48 hr 2.08 21.9 32.5 67.5 11 40

1.93 17.7 57.5 42.5 9 40

1.83 —

90°C—48 hr 2,03 22.7 35.0 65.0 11 40

1.93 17.6 70.0 30.0 11 40

1.83 12,6 100 8 20

(BRI - BN 91 BROH:RR
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Table

Lathe check of 2mm thick veneer (Cutting direction ; with the growth rings)

5-2.

2 mm HBURIC B 23N BTN 5 iR LTI AT

[ N B S [s S 2 3 R LH N KOS 6 (%) Lz 10mm H7cH D . o
WA = *® H: (mm) Horizon- BENR (%) Frequency of lathe check depth of | ZE.4A%L Number ME LA §5§J11.,4i§,(
Cooking tal opening of Depth of lathe |— of lathe checks per Number of lathe
Log number condition nose-bar check 0~209% |21~40% | 41~-60% |61~-80% 10 mm venecr len gth checks measured
XA—1 Green 2.03 45.0 15,0 85.0 12 40
1,93 33.5 75.0 25.0 11 40
1.83 33.5 2.5 72.5 25.0 12 40
60°C—48 hr 2,03 39.5 50.0 50.0 8 40
1.93 28.8 7.5 85.0 7.5 10 40
1.83 31.7 33.3 66.7 9 30
80°C—48 hr 2.03 25.3 27.5 67.5 5.0 11 40
1,93 26,3 22,5 67.5 10.0 10 40
1.83 19.9 42,5 57.5 11 40
90°C—48 hr 2.03 20.5 37.5 62,5 7 40
1.93 20.6 40.0 60.0 9 40
1.83 17.3 60.0 40.0 8 40
XA—2 Green 2.03 46.8 22.5 77.5 10 40
1.93 41.0 .5 40.0 57.5 11 40
1.83 32.0 5.0 82.5 12,5 14 40
60°C—48 hr 2.03 39.0 2.9 47,5 50.0 10 40
1.93 27.3 20.0 77.5 2.5 11 40
1.83 19.8 57.5 42,5 12 40
80°C—48 hr 2.03 30.8 15.0 67.5 17.5 10 40
1.93 22.4 37.5 62.5 11 40
1.83 18.4 53.6 46. 4 10 28
90°C—48 hr 2.03 19.2 52.5 47.5 10 40
1,93 18.6 66.7 33.3 10 39
1.83 14.0 93.3 6.7 11 30

|
—
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|
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Table 5-3.

2mm BHIC T 2300 (BT « R U T E 77D

Lathe check of 2mm thick vencer (Cutting direction ; against the growth rings)

A N I [ 2T —— y XN RO H (B Tl lomm H7-H D TR
FA &7 —Kc‘\%kﬁ ft (mm) Horizon- 1‘3&%1{"3; 1(%}1) Frequency of lathe check depth of | B#IMUAE, Number i}i{;‘i L/b} ‘ﬁ%‘gj’;"ﬁ]‘ B
1 coxing tal opening of | Pcpth of lathe ’ y of lathe checks per | Syumber ol iathe
.og number condition nose-bar check 0~20% | 21~40% [ 41~-60% | 61~80% | |0 mm vencer length checks measured
XA—I Green 2.03 35.5 65.0 35.0 12 40
1.93 28.5 2.5 92.0 5.0 12 40
1.83 26,3 33.3 66.7 9 33
60°C—48 hr 2.03 31.8 7.5 70.0 22.5 11 40
1.93 29.0 7.5 87.5 5.0 10 40
1.83 18.8 60.0 40.0 10 30
80°C—48 hr 2.03 23.8 40.0 355.0 5.0 10 40
1.93 20.1 47.5 52.5 11 40
1.83 18.6 60.0 40.0 10 40
90°C—48 hr 2.03 19.4 48.5 o01.5 33
1.93 15.7 74.1 25.9 27
1.83 16.6 72.7 27.3 11
XA-—2 Green 2.03 45.5 17.5 82.5 10 40
1.93 34.8 2.5 60.0 37.5 11 40
1.83 26.5 12,5 85.0 2.9 11 40
60°C—48 hr 2.03 36.3 5.0 50.0 45.0 11 40
1.93 26.0 12.5 85.0 2.5 12 40
1.83 21.5 30.0 70.0 17 40
80°C—48 hr 2.03 27.0 12.5 82.5 5.0 9 40
1.93 20.6 40,0 60.0 9 40
1.83 —
90°C—48 hr 2.03 15.0 85.0 15.0 6 20
1.93 17.5 73.3 26,7 8 30

1.83

|
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Fig. 4,
HifEFLX T

ZEmbind,

BT HIREZR LT b, BUEMICENT, /RN - RBEHDECEREL E-TEMNTS

L, WRIZ BN TRD S KD $HORAHE LN 20, WNESENT 2icoNTLREIWIEZFEO
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Variation of vencer thickness (Green).
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100 -
Me-anti, green{es Red m. 1D Sarawak, oz Yellow m. [ £ Sarawax )
° 9 o:wh.te m. V1B-10 Kalimantan, oi Light red m. VF G Kalimantan)
. Xe'idm;'cmed’w 2, VA6 Philippines, A Cooked)
< L o ong, green (VA-2, VA6 Philippines, A G
§ 8 2 LRUr) dheen (I A-2. North Borfeo » o Cocked)
~ o, Red lauan I A-1.green (e, Codked)
§ . . E A-2. green (s, Cooked ) .
5 e0oF o O
a
2
E 40 b2 7
- B I
© 13 [4 / &
£ Iy
§'x- B, e
LH
1 L | 1 1 i 1 1 e
Q2 04 e o8 10 12 14 1.6 18

Brinell hardress (/mm’}
Knife angle 21°, Horizontal opening of nose-bar 1,02 mm, Veneer thickness 1.02 mm.
Fig. 6 dHNEL 7Y Aahic 3 OEF
Relation of Brinell hardness to the depth of lathe check.

AS) BIARIZEEDH LS E9nid, 1 mm BEOE4A, NI 53 5 iz (BEKRIC LTH 6.5m)
FTORKEIZ, MUoTHRIGEL T RNWT LTh 5., BREIOEMICEXIEZT / — R/ —c X 24D
DOEBAELLE, KA-1 OB, ACEEREL L02mm [cEi: & 553 Miz@IE 4m), 0.97mm
DL x5 (6.5m), 0.92mm D& T Om) EFEORELICET 23 TOBKUHIEMNEL
154, 2mm HURIZDWTHEIL L, YINIEIGE & 4 ~5 @i (BRE 4~5m) = TOBKRE X,
HEUROHHEALZATVIN, /—AN—CKBEDENILTICEickY, HETEIET ST
OHEFRORIILTEHINS, b, BRCLIMFELORBHOHRTIZEALED SN oo,
FIPURAE TR 2 & kD, HEIDOEIHIINCHANS ot

DI, INEFTIORRFETEDHY, RRETU-AHEOLLHI G, #T—n? (MA-2, b
RWFAH), TEL YO (VA-2, VA6, 74 YEVE), x3VFO(vy ¥ 25YF ID 459
I, Axw— 2775 1E 45397, K94+ *7vF VIB-10 AY=v2VE, 54t
vy ¥ AZVF VIG #Y=wv# Vih) 2%, 2hoOMEORKRIZRE L EahEMEDRE
flitLTo7 Y aupkd3icd LTS oy p95E, Fig. 6 RTKIICNHY, HOLIINETTS
&, WHARGED L, BERACAEUNORERZOFERAON - SDMEMBC EICKY, HHEE
FHTERLSZMbNE, LEOMBELAHOLV Yy P 77 viEEE L &, WEREET Y 2L
Mo EOBRRIZEOT, XA-2 054, 2EROEHND SPPLETN, M IOMICERT, FHnEH
EBLB-THSOhTHEEIICELNS,

[ ) [0}
74 YVEVHLVy F 5T UHM2ARDHAICONVT, X=¥ 1L —RiCLH 1mm XU 2mm BEXD

BURGIAIZT/E0, BRI K 24EE, MRIA6 & RRROTR, BARICHT 2 BMLEEYE, / —X/—

FICEOTH, FEAELTEIEEDOHLAPPDHO T, EHRRRBH20ZUT EEETKERTH-
2, 2mm HFEELAMT, — X -2/ XT3 L, FEFMICTIELLEBA, 2903ho
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KEOEEE s, UL, BENEBELRL X430, HILE, / —X - —ZL380NHEHTHY,
60°C THEYD (KTFHM) EEFHE S I UTIOHBEEICE 2&izkb, MAEHTRYIZ0ITENL
EECHEBELT, EMNSEDNNT 2 Ldthh o . UIKIFIHORRKICE T 3 HEROR X, /—
ZN—DEDERELLH1IE, M BZ2EMMS D, 1 mm BURTHRD £10%12 LI25A, UIMDHEAR:
MoK Im FTONMRE SR, FRLEOMEZBI TS L5050,

X ik

1) AR EiEHMOFT 2, %5974 5 »FHERMORURWRL, 0T, 190, 168~177,
(1966)

2) — I HAHM O 4, BV ARH T — M ORI, B, 197, 110~120, (1967)
3) —— HIFMOWEI, 74V EVETEr YOO —42 Y —BKEWE, [, 208, 168~183,
(1968)

IX Rotary Veneer Cutting of Red Lauan Wood from the Philippines
Nobuyvuki Kinosmita, Yutaka Onira
Summary

This experiment was conducted to clarify the suitability for veneer cutting of Red lauan
wood (Shorea negrosensis FoxworTtny) grown in the Philippines. The 1 mm and 2 mm thick
veneer of two logs (IXA-1, IXA-2) of Red lauan were cut at green and cooked conditions
(60°C, 80°C, 90°C-48 hr.) with various nose-bar opening as given in Table 1.

In addition to the veneer cutting test, bending and hardness tests were conducted to obtain
the relation between degree of lathe check and mechanical properties of wood. The mean
value of the specific gravity at oven-dry condition is .43 for IXA-1 log and 0.52 for IXA-2
log.

1. The results of hardness and hending tests are given in Table 2 and 3, respectively.

2. The degrec of lathe check occurring in 1 mm thick veneer is given in Tables 4-1,
4-2 and 4-3. Even cutting at green condition, lathe check in veneer in small, and no definite
effects due to the difference of logs or cutting directions could be detected.

3. The value of depth of lathe checks in 2 mm thick veneer at green condition are 40~
50% as given in Tables 5-1, 5-2 and 5-3, but it decreased to about 20% by cooking treatment
and action of the nose-bar.

4. The variation of veneer thickness for XA-~1 green, IXA-2 green, IXA-1 cooked, [XA-2
cooked are shown in Figs, 2, 3, 4 and 5, respectively. In the case of cutting with narrow
nose-bar opening, thin veneer are cut in the beginning of cutting (veneer length of about
9m).

5. The relation between depth of lathe check and Brinell hardness is shown in Fig. 6 for

Red lauan and some species tested previously.
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BY . TTTRRURDIIRIFHN, IR LE 4L TO—HORMEM—RFCEOTRI L, B0
ASVFR, AT—n, TEL VeI A vHEiEH L LI,

L. ¥ B 7 &

L1 # X 8 &

UHARZATF LIV F 7773 EDSY B KA-L 2 O2IkTH 5. BEIZRLAARY Mo
o2 YOS, HREH 35 cm OAKETLO L, ML L 90°C T 48 hr ML Losf%
ZNEFNEIH Imm GQEHEX L02mm) 245 L1

MRS X2, YO SO <=4 L — 20 1'SJEOHIE D DHKE KD HEE LTHAEEWH, T 5
PORENRAARRD D ENDFINEL S, AMOEBRY SHLIZLA 2T 3~5cm DL, Sk
KURE L o7 TOMMDOB O SOOI NA-T HLEROKTES, XA-2 HRHBETH S,
fsks, BROKE &2 30X30em & L7z,

1. 2. EBHE CMEFE
FERAEI IR ICERE LT 2 RGN E 2 TV, WRGHRTREOL B —it & Lic.
WERIREE  140°C, WERIEEE 52~55°C, A% 1.1 m/sec

HRR AL CIONBRFTN EETE20 ST L, ERER FBORVAICI D TRBO £ &5k
FUCHiE Lo, F1o, SFI GEMITIND OIEHRIZOOTIE, & 50 LW Ohits & Ok
5> 5em OIS IELAER 20cm 2, HIHMILEED 4 322805 L.

BUROIENZ LT, EH RIS LT 2 BRI O DER ) THR U & 2 oft
A REREE L, BB, BNIRER 130~140°C L L1,

2. RBRBRLER

2.1 % B o5 R
HEROFEIC X D ERRBBET SV, ZRTNCRILT OO TEKERDHRE AN TEREE L
BEHEERD I, Ch o OMREWRIMIROFRME, THEKRLE L L bIT Table 1 1T,
ZOREMT, ERAFIEROMONFRNSNOM DS E S, FEMHIC LTI Lo &k
10HETOREHMEZNEM[E LTRLTOS, Lk L, HEBEROE SICHIREERD -7-DT, &
SNAHRHHZE S Lomm OBAICHET L TERMHE (A) &L, IS5PBMEKRILO>VTET
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Table 1. Bi % o B

Dryving time and

— w4 ¥ 4| R M RART | RARE |8 s ) PRI

Apparent
specific
e .e Thickness gravity
Common Scientific Log Condition S R
name name Locality number of log (green) | (ovendry)
! (mm) (glcms)
|
1.04 0.45
xa—y | Urreated i 031 0n)|(0. 45~0. 45)
. 1.05 0.47 |
Shorea o Cooked 1| 04721, 06)!(0. 46~0. 47)
Red lauan negrosensis ¢ Philippines Tor o
Untreated © 95' 1.02)0.5 . -
XA—2 .99~1. (0.54~0.53)
1.02 0.57
Cooked 1} 00°C1, 03)|(0. 56~0. 58)
White meranti . Skorea sp. | Kalimantan | VIB—10 | Untreated - . 9é£f 0s)lco. ngg_ss)
[ [
Light red - ; 0.99 0.47
meranti | Shorea sp. Kalimantan | VIG Untreated (0. 99~1.00) (0. 47~0, 47)’
T
! 1.05 0.67
Dryobalanops Untreated o T
Kapur lanceolata | North Borneo| MA—1 (1.04~1.05)(0. 65~0. 68)
vel aff. 1.03 0.66
Cooked |1} 27 1. 04)|(0. 65~0. 66)
1.04 0.71
; P Untreated C "
Keruing Dipterocarpus Kalimantan NA—2 (1.03~1.06)|(0.69~0.71)
Sp- Cooked 1.01 0.73
: (1.00~1.03){(0. 70~0.74)
. 1.04 0. 68
Dipterocar pus Untreated o N
Apitong grandiflorus | Philippines VA—6 (1.02~1.05)/(0. 67~0. 69)
vel aff. 1.05 0.67
Cooked |¢1 64°"1.06)(0. 56~0. 67)
1.03 0.79
, Untreated y .
Keruing Dipterocarpus | \p.1ava WA—7 ! (1.02~1.03)|(0. 79~0. 83)
SP- 1.02 0.82
Cooked . .

(1.01~1.02) (0. 80~0. sz)i

*(A) : Drying time of 1.0 mm thick veneer (M.C. reduction : Initial M.C. to 10%).
**(B) : Drying time of 1.0 mm thick veneer (M.C. reduction : 609 to 10%).

Size of specimen : 30%30 cm (White meranti, 20xX20cm). Number of sample : 4.
Drying condition : D.B.T. 140°C, W.B.T. 52~355°C. Air velocity 1.1 m/sec.

TO0DDENEHEE U THARIERY (B) & L2, fok, Table 1 123, HEQXHOIEITREETE -
RAFVFED, AT AP, TELMY I VEDDODEREYIL LT B,

SEOE—EX, HIRNEKEFICHIE UARERIER B) 2MABHIC o0 THSE L, XA-1513.5min,
XA-244.3min TH Y, {HIAF VFHH3.6~4,0min, H 77— H4.8min, TE YV « 2 04 V5
A35.0~5.7min TH 5, T o DEBIFHERMEIZIGLT ey 95L&, Fig. 1 Ok IWFRZ X
FRIISBEFICSH D, LIAOWARIIONEEE LTEMTORECIAbDEVASE, AETEDAY L
BREOLUMIR, H VYRV TET Vv 7 (IO, AV VR VEF+ %8 (MD), 75 v b (MM)E®D
KON, HRERICHNE U ia B il & D S A & 2R L, BEMAERERECT 2 ERNELZ O
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B B fO#E
shrinkage of veneer

Ak

RRAIE (EETI)

e owm oo lwos o=

k . 1 1] Uoow #
Drying rate (first stage) Drying time (RsmE, &)
o et " Shrinkage
it - WOE PR (AYF | HBHT(BY** .
Initial M‘-C' (%/min) (mc:]%?/h rac) Measured Converted Converted t((t)a(l)]ge.,ng(rﬁ;r)l
(%) (min) (min) (min)

73.3 16.5 2.39 4,58 4.33 3.52 7.0
(71.5~74.7) (16,0~17.0)|(2. 32~2.41)| (4.35~¢.70) | (4.16~4.45) | (3.44~3.59) | (6.9~7.1)
68.8 16.2 2,27 4.19 3.91 3.37 9.5
(67.9~69.8)|(15.5~17.0)|(2. 17~2.38)| (4.05~4¢.30) | (3.83~3.96) | (3.32~3.83) (9.4~9.7)
59.3 12.8 2,24 4,30 4,23 4,28 8.4
(58.5~61,2)|(12.5~13.0)[(2. 19~2.28)| (4.23~4.45) | (4.18~4.33) | (4.24~4.30) | (8.4~8.5)
49.9 13.2 2.17 3.55 3.45 4,22 10,5
(49.0~50.5)[(13.0~13.5)}(2. 14~2. 22)| (8.50~3.58) | (3.43~3.50) | (4.13~4.35) | (10.3~10.5)
55.2 129 | 260 3.49 3.40 3.99 7.8
(52.3~56.3)|(14.3~15.2) (2. 48~2. 66)| (3.45~4.05) | (3.36~3.94) | (3.84~4.15) | (7.6~8.0)
56.3 18.8 2.94 3.35 3.39 3.65 6.6
(53.5~58.6)[(17.0~21.0)|(2. 65~3. 28)| (3.20~3.48) | (3.25~3.53) | (3.58~3.82) | (6.5~6.7)
65.6 11.2 2.38 5,45 5.04 4.82 10.4
(60.7~73. 2)[(10.9~11.3)[(2.35~2. 43), (4.35~6.65) | (4.07~6.22) | (4.77~4.89) | (10.1~10.7)
69.9 12.5 2.62 5,53 5.34 4,68 12,1
(68.1~72.1)|(12. 4~12.6)|(2. 58~2. 66)| (5.50~5.60) | (5.30~5.40) | (4.65~4.71) | (11.9~12.4)
57.4 11.3 2.56 5.01 4,75 5,00 11.7
(56.5~58.3)|(11.0~11.5)'(2. 44~2. 60)| (4.73~5.15) | (4.49~4.89) | (4.91~5,05) | (11.1~12.3)
54,3 11.3 2,42 4,57 4,52 5,18 14.2
(53.6~55. D|(11. 1~11.5)[(2. 40~2.46)| (4.40~4,65) | (4.35~4.59) | (5.14~5.24) | (13.6~14.8)
70.2 11.5 2,51 6.18 5.88 5,07 10,7
(68.6~71.0)[(11.4~11.6)}(2.49~2.53)! (6.00~6.27) | (5.70~5.96) | (4.98~5.20) | (10.2~11.2)
68.0 11.8 2.49 5,84 5.55 4,91 12.8
(67.7~68.2)I(11.2~12.0)|(2. 37~2.54)| (5.60~5.97) | (5.31~5.68) | (4.80~4¢.98) | (12.6~12.9)
72.4 12.¢ 2.97 6.94 6.73 5.62 13.1
(71.1~74.7)j(11.8~13.9) (2.83~3. 27)| (6.55~7.37) | (6.32~7.11) | (5.32~5.82) | (12.7~13.4)
76.8 11,9 2.87 7.14 6.96 5,79 15.2

(73.6~80. 6)|(11.6~12.5)|(2,79~2.95)| (7.05~7,23) | (6.86~7.05) | (5.53~5.95) | (15.1~15.5)

et SOV y F 57 vOREBOGRE LI o X5 it s 28 DRBA LD SN,

WIZHBAKBIIZOOTIE, A4 THRIEY e —E el Ucds, @ Shic Pl Ekasid s
B, EAKE-TESD, EROEENNLIEKEbEE TS 5. LA L, AVRYTEE 3V
(ID)Y, Ra—i ZF,u (DY, AY=vivEgdant v (VAY, F4 ¥/%4 (MDD 8L
O K D ISR EMMAKFO EDIZE L, BAPLEFORI T L B EHEZETIT, HIRHYICIZ60
BEFELEZOND, LT, 79V A5 VFH, AT —NBXTTE RV« 704 VEHICONT
12 Fig. 1 {GR Uik (B) 2—MORMLEIZENTEL D, Ub, BREEBLAET S
S K BUBITHER O DY, BT LBIBLALLVEDEEbNS,
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7k
[ 4
* ¢’o
z 6,9
S sk 5.2
o B «u‘&j
S 4l «1.5;"
o O,/ ®,; Red zuar (KA-1,2)
g% " T White meranti (U B)
Swal @ Lighl red merant: (l3)
@ Kapur (LA}
& Keruing(N A)
2k ¢ Aplong (V A}
& Keruing (W A)
1 1 1 L ) L
04 05 06 07 08 Q9

B OB & G
Apparent specific gravily (oven diy)

* RE60% M5 10% £ COBREY
Drying time from 60% %o lo% t.C,

Fig. 1

R & B & OB R

Relation between apparent specific gravity

and drying time.

2. 2. ELRRIC & BUNHE

Aliih Table 1 CfABB DI A (71D
DEFIFHEER LI Fig. 2 RIh S OHERE
LOBFET LI DTS S,

PHHRAVERIE & & bIT, RIZEE g
rrii3kimonT %y, SgEllicry
Ko7 VEBEOBLABM I OWTASE, 2%
IGHHE (eo) LRWERE (r0) LD (aofre)
' IXA-1 $115.5, IXA-2 $!15.2C& Y, Fig.2
IKHBNEE I, MRE Lo 2RV
LS T EMNTES.

TS DU RO R I & » THm
U, b O s b3 2 JURHR LI IXA-
1, 2 BENZNI1.36, 1.250%5 > T3, Fig. 2
2R T (RO BHTIZ DO T b RIS LSRN A 2

Table 2. #% # £ H i€ X 3
Increase of shrinkage
— W & | N RAES SR e M M # Untreated
] FTACTAR e
Apparent | #mpiake | WHECEE)
Common Log Test specific (green t og
Locality number B gravity goven dry)
name umber | Specimen | (,ven dry) | Initial M.C. ¥
(glcm?) @
# B & 0.45 80.2 7.7
XA—1 T.S. (0.44~0,45) | (78.0~82.4) | (7.7~17.8)
ZEEHRAN 0.45 74.9 2.8
R.S. (0. 44~0.45) | (70.6~78.6) | (2.8~2.8)
Red lauan Philippines
BE RN 0.58 51.1 8.9
XA—2 T.S. (0.57~0.58) { (50,1~51.6) | (8.8~8.9)
T XERK 0.58 51.4 4.4
R.S. (0.58~0.59) | (50.8~51.7) | (4.4~4.5)
; : _ =l 0.74 59.5 12.0
Keruing Kalimantani VA—2 T. 5. | (0.72~0.76) | (58.6~60.0) | (10.9~13.2)
. o . #HE R 0. 64 65.1 10.5
Apitong Philippines |V A—6 T.S. | (0.64~0.65) | (64.5~66.2) | (10.4~10.6)
B R A 0.79 47.3 11.4
VIIA—5 T.S. (0.78~0.79) | (46.7~47.8) | (11.3~11,5)
¥ XHRN 0.79 r 48.8 5| ¢ 6.5 ;
. . R.S. (0.78~0.80) | (49.0~50.2 6.5~6.6)
Keruing Malaya FCIEN 0.83 54.0 4.1
VIA—7 T.S. (0.82~0.83) | (52.7~54.8) | (13.8~14.2)
ExJ=EH 0.81 55.1 7.4
R. S. (0.81~0.82) | (54.2~56.2) | (7.1~7.8)

*T.S. : Tangential section, R.S. : Radial section.
**(ap1), (ap2) ¢ Shrinkage based on length of specimens before and after cooking, respectively.

Size of sample : 10 (20)

X5X110 mm.

Cooking condition : 90°C, 48 hr, Drying condition : D.B.T. 20°C, R.H. 55~60%.
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o, WEHBHRAS—AH1.16, TEL
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Ve gnA VEHLI6~1.22TH D, Zh 56 .
5D AL T —E L D Ak 50 - e
. e S
Bk BT 02 £ L b IEMET g0 €L AP e
B KA LMSBMICR B RTHY, Kk £ E S e e
. . .ok ,'l /:// N e
FEIZESTHETE2DEEDLNLD s - A e
[V e S ,’I // o«
T, TOLHED SRR XD SRk B O AT g
HLTH. ? £ ol ’ /j;’, o Hod LsaniEA-1,2) groco e Cooked)
T N R . i - D Wk te mecanti (9 BYgreen
(idbiie XA-L 2 O8O SDNET e Lyl red rlm»v-art. B gver
. .y s . 3 <avwe- (LAlgreen {@f coskea)
H60~80% Dfiifih 5, FEE Smm, 4 & Keruing! ¥ A‘.gfeen(zcookedﬁ
< Apilong (T A) green(© coohet:
WOmm OBRERBIEESERELYD, ks & Kerurg (vl Arareen (4 cookad :
@ S 10 mmoc)¥E LTHIO 2. ST S T A TR
B E o )
ST £ 60, 80, 90, 100°C D 4 B Pppatent GpeCHic giavd e Coven div)
. - L) Fig- 2 %fﬁli‘ﬁ&kxnﬂfﬁ&@[ﬁ@
, WHY424, 48, 72 hr 2 o . .
i, 1tz ‘ D3 Beflre LY Relation between apparent specific gravily
WERREDS B, £HIK, BXUKRDIC and shrinkage.
WoFE K O N
by cooking
% "‘I‘ 173 Cooked
IHid () | o PCAE B (L) , e X Akl
: % t I XN 4
., (@ O i i (age W # U | TEhaation (4)
Shrinkage Shrmkage or shrinkage (=)
(green to (green to b cooki§
oven dl&y) Ralio oven dré‘? Ratio Y g o
% -
10.4 10. 6 +0.27
(10.3~10.4) 1.34 (10.6~10.6) 1.37 (0. 26~0. 27)
3.7 3.6 —0.11
(3.7~2.7) 1.32 (3.6~3.6) 1.29 (—0.10~0. 11)
12.0 12.4 +0.45
(11.8~12.1) 1.35 (12.4~12.5) 1.39 (0.42~0.53)
5.7 5.6 —-0.11
(5.6~5.8) 1.28 (5.5~5.7) 1.26 (—0.09~0. 13)
14.3
(13.9~14.6) l 1.19 - - -
12. 4 12.9 +0. 61
(12.3~12.5) 1.18 (12.8~13.1) 1.23 (0.57~0. 64)
13.0 13.5 +0.53
(12.9~13.1) 114 (13.4~13.6) 1.10 (0. 49~0. 59)
7.7 7.6 —-0.16
(7.6~7.8) .19 (7.5~7.6) 1.16 (—0.13~0. 19)
15.5 1.10 16.1 114 +0.75
(15.4~15.6) : (16,0~16.1) ’ (0.72~0.77)
8.1 8.0 —0.10
(8.1~8.1) 1.10 (8.0~8.0) L.08 (=0.08~0.11)
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direction by cooking.

&THHD.

—ERMAEMF (90°C, 48hr) 1CHF BINFERE Table 2
i, XKA-L PN OFERRE, Bl 2 a8
oWnE Fig. 3 1WRT. 4B, ERCL->TEHDES
MR T DT, Table2 23 &MTTBLUKOESEHE
B Ui 2 HORME (2o, @os) Z7RL, TEFY T
4 VDD TOBROBREHIL LT B,

PLDZ E W oI Ed, SBIOLVY ¥ 37V
i3, IEREMICL ZMNEREMORE NIV —TLELS
NTNRTEL Y« A VXY, o msE L
{, F7o, BOBSHICOWTS, N & T
EORNNEZ b0 LBbNE, ERGHOEE O
TR, 24hr P ETOBMIZEZERZNFIERSE D
D5, BB ERICE > TIRFERBE LR T 2. chd
DBMBEZHENEINEIMO JHRIZEX - TRIEZEITTH 5
%5, L LTRILOBERC OO TSR L E 3
O EMbh, UNORNEE UTERE Zkaad 24
&, Loz EEHERL, LBER/NROZZERN

WARIC X BIEOIC DO TIE, HRBEEAVNI O 1D RE DT E D o 1288, 2EETIEV T <
W, BRI ERBLEAESEDONED o1,

& 2]

74 VEVES Y vHIRAEEN L LTIED SR hhit, BROERDIIKNES L 3N T
WAY, AEOL Y ¥ 79 Y 2K OTORBHEBIKOEHICENTE 5,

1. ¥HREBE140°C, WFKIRES2~65°C, A L1 m/sec (i) 58RI 3.5 min (£EARKE
0.45g/cm®) B LTS 4.3min (BRFHE 0.55g/cm?) THD, cNSB@HT—n, TELY -4
VI GRTHUNEL, FREOHIZLZHDTH S

2. EHEAHAHNHELLEAHTLOWIE 15~16 THYD, MHORMEERTER MO LN SEE
ZZonb. FAEZHBME (90°C, 48hr) L & = DUHidRIZAH D 1.2~1. 3 f5icizy, HMHED
IRICE>TEUCHERT S, ob, WRICK 2HEOENIRIHKITT < 120,

X ik

1) BAEE : H v ROTHESHEORMEOERM:, HatPid, 190, 100~105, (1966)

2)
87~92, (1967)
3)
4)
5)

LRV AZED T M BETA ) 2 v & Vi v 4 OB OEEE KGR TEHE, 206,

P74V EVETE YMOBIROEYE, T, 208, 184~187, (1968)
AV = s VEISEORBOERM:, MU, 218, 265~273, (1968)
PRI YEES A OB DR, MU, 221, 151~156, (1969)
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X Veneer Drying of Red Lauan Wood from the Philippines

Takuzd Tsursumoro and Takuoki Hisapa
Summary

In this experiment, the suitability for drying of the veneer pecled from Red lauan bolts
grown in the Philippines was carried out.

Lauan group woods in the Philippines have been much used because of their suitable pro-
perties for plywood. The drying time and the shrinkage of the Red lauan veneer were discus-
sed and were compared with the previous reports on Meranti, Kapur and Apitong « Keruing
group.

The 1.0mm thick veneers from these bolts were dried at 140°C D.B.T., 52~55°C W. B."I.
and 1.1 mfsec air velocity in the experimental veneer drver.

The results obtained from this drying test are summarized as follows ;

1. The average drying time of Red lauan venecers from 60% to 102 M.C. was 3.5 min.
(apparent specific gravity in oven-dry 0.45 g/cm?3) and 4.3 min. (apparent specific gravity in
oven-dry 0.55 g/cm3). These were closely related to the apparent specific gravity.

2. The ratio of shrinkage in tangential direction to the apparent specific gravity in oven-
dry was in the range 15 to 16. This was the medium value of many other important tropical
woods tested previously.

3. By cooking treatment at 90°C for 48 hours, the shrinkage in tangential direction be-
came in the range 1.2 to 1.3 times as large as that of the untreated specimen, and they
increased remarkably with increasing of cooking temperature. The warp of veneers by dry-

ing was comparatively inconsiderable.
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4%T (HFEMOIE) & LT, WH7 97 &M ol SN 308HNT L K SEREMIZ 20 THE
B2 WG LT E o0, AUMEEM & KIEN B AMD 3 5Tkb REMEME SNTH2, vy ¥ 7
T VI ONTHERIESIRR A B S - 22 DT, T ZIZEOMYERET S,

ARORRIZEP SNV K 77 7R 2EEMSS D, BB OO THKS O#EZ BT
ZEebic, BB UTORMBMD( N, HEEAIERRAM ORI E2S X T HEN~DLEIZ
DVTRET B & &L

FRERICERLIER

AABRICHER U7 4V EVELV Yy K 537 VEARR, B XA-1 XU KA-2 D2LTHS. B
BHVBU B U7 Aiid, O oBARSRERITO P 55 1Tm ~227c - i TH 5.

® B

B

1. BROFERE
AMBICHER U BB, AMSMIHNLHERICEOT, HRAVNIN=Y L— 22k - THM &
NkbDTH B,
HREELEO UM SN0 (BUNERKE WD), 5 KT90°C TI8IHR 2R D D B LI &
Nedb0 UTHENEEEVD) O 2HEPRHEM L.
T o DERIZ Tig. 1 IGRTEAL UL, EREURLcns, & E T IBOMAETICHEL

Log Na. XA-1 lLog No. XA-2

Fig. 1 {RETARO RN AL

The cutting portion of rotary veneer from the log.
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fob—lER SRR L.
BROwHEENTERL-OL, BE 20°C, BHREIE4SZ ORISR 3 BRICGE U T
U W HROBKRS KEDL 8~9% (YLK 2H5E) Tho7z.
2. HEBEWROER
AEREBHOKE B -30cm X 30cm

EA SR eeeeeee 1. 0mm-+1, 0mm+1. 0mm, 3 ply
HERESHDE e SRR 2 £
B DA e TEARDMBNAC K 5 WA DL T By ORMA LT, S ke o

EMAHE Ulco REYLE SYEHBIEENZN T A 94 FEARCL, BRI Z 4 P4 Fhidahi
B — X4 4 FEET S L5 chlstbhit.
IEEF OB ERE - EERICRTIIRO 7 o 2 — v BHREEEHCL BIP), £33 v 20 7344
IEZEH(IEM) 5L 02 ) 7TRBETAQIED O S HMZER L, <OEARNME Table 1 1759,
Table 1. ZBUHAHIE A% 5 L O Rl DT

Mixing ratio and quality of glue

BLEHN ("15)
T A0 25 & TR B A DL Mixing ratio (part)
Formuration and performance of mixed glues I 4 Typel I M
P M @ | Type 1I
7x/ —Jlff'ﬂﬂﬁ*i‘gi';ifﬂ] ) @7 100
) Phenolic resin
HOB ) sy ay TiEmsRIKLEN @ 100
Resin Melamin-urea co-condensation resin
Urea resin
N FE B ®
Wheat flour 10 % 22
ML o o I y
Extender Hot-P No. 4.
or filler /3
Water 15 ' 20
Hardner NH,CI . .
5 Rl pH @
pH of the glues (at 20°C) 10.8 6.4 4.3
SEAIDIEE (cP) |
x‘ 1sc051tyI of the glues (at 20°C) 3900 1800 1500
@ KpERRHRSH 7 47/ —m12% Ohshika Shinko Co., Ltd. Deernol No. 12.
@ AWENBASLE KL F Y PWP-§ £ Ohshika Shinko Co., Ltd. Ohshika-resin PWP No, 8.
® AHEEHSEHXSH AL F 210% Ohshika Shinko Co., Ltd. Ohshika-resin No. 210.
@ BAXNKER Nippon Flour Mills Co., Ltd.
® KPEHEHHERSEEM By specification of the resin-maker.
® ¥k Solid
@ #5RE# pH I THFE Glass electrode pH meter.
BREIBREH; EEEHCTHIE B type viscometer,
KiEMET = / —~VBRIESF Water soluble phenolic resin.
® #3533V THEAEIEENH Melamin-urea co-condensation resin.
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Table 2. £ & AN EH &K

Condition of pressing

. % #l izt Cold pressing M OIF % 4  Hot pressing
JE 7 ] ke E il i B B M
Glues Pressure Time Pressure Temperature Time
(kgfcm?) (hr) (kg/cm?) O (min)
I < P 10) 1 8 135 2.5
Type 1 M 10 2 8 125 1
0 ¥ Type I 10 1 8 115 1
ERRROBHE AL HiC 20g/(30cm)? 45 L7 30g/(30cm)? 2 FEEEE L o, (RESEH

BT V=R T Ly £— (Bfio—nliX 45em, #% 12.5cm, = LG8 35, K/ 4—o—
b)Y AERLC,

R e enremreneiennns TE&CIZANELR o LR OGAIES 80t, #h#)i: 40cm>X40cm, 3By 48
BL, EEL(T Table 2 <537,
3. EEHRER

AERT DR B W e iR E B T - Fe
BT RLNEHO OARBKESR (JAS) WEHESNTWABUABRKEZWAL, HRAK2E2S
7 VL LTI, BRI D AL, BROBEIE0I0 AR & L1,
BRI 300kg T AR 7 —RIGHHKGIBERRBELNL, Y v s —s3F v RIT 200kg E L1
MRS T A SITHR L, | HULZEGE UkER GUMRH 2 4 I #5H ——6023° C 12 T 200 ik —
— A MER—— AR KT S D 2 ETRIE— N T ERRT 2), DHIERAKRAS Reht
603" C DE/RPIT SIFRIENTL, TOH, WKPMCIHIZETEE, whcITRRTZ) 25218
1.
1. HBRBER
BEPEM BB OBAHIZIHS 2o W LIafkic, ARBRICSOTHRERBRAEEEIL, JHABIK
EXMT AT EE L, HEGURAEICHA I TITEN LT ABKRERMSO LYy ¥ 579V (740
Ve Y& v A, Shorea negrosensis Foxw.) BEAMIHL, RERAW EFNIZE—&EIZ X > TIER
L,

ABREREER

B BROMES Table 3 X Fig. 2 1255,
158P (7 /-8 2w T
BURDMERIN DO THRE I O#ENEHELT 5 &, KA-2 3 XA-1 ICELT 5~10%
T3,
avba—wENET AL, XA-T SlZiZEALSELEB ORI,
FARDOEI MBI X 522, 35 BOERHALLEL > THENTN S,

BERIROBAEIT X 523 o hICZED SN,

SRR
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Table 3. % #F 4 W B # 2
Result of bond shear strength test
B o N
s Al B ok & #F Glue épread 20 g/(Rocm)? Glue spread 30 g/(30cm)®
~ i ; * #EH A (kglem® | ABiE (%) 154N (kg/cm“)| ABEF (%)
Log e . Bond strength |Wood failure| Bond strength Wood failure
Type humber Condition of log — i R
Mean | Max.| Min. |Mean |Range Mean ‘ Max.! Min. Mean Range
xA—1| Nontreated 15.3 118.5 | 12.6 ; 11| 0~20/16.3; 18.8 | 14.1 8 | 0~40
‘ Cooked 16,5, 22,1 [ 13.2 0 17.2 | 20.6 | 14.5 0
1P KA—2 Non-treated 17.4 | 20.6 | 13.5 10 o~4ol 17.6 | 21.2 | 14.8 0
* Cooked | 18.7 | 22.1 | 14.5 0 18.4 | 20.3 | 15.1 0
Con'troli Cooked 15.9120.9 | 11.7 310~20 16.4 | 21.5 | 12.6 0
XA_gz Non-treated 87|11, 71| o 9.2 17| 77| o
M| Cooked 9.3|10.4] 7.7 0 9.9 17| 80| ©
Control, Cooked 9.1 |11.7 l 7.1 0 10.2 ‘ 12,3 | 8.0 0
XA—;| Nontreated |10.8]12.3] 8.0 o 'i0.6]13.8] 8.9, o
* Cooked 10.1 | 13.2 7.1 [0] 12,1 ] 14.5 9.8 o]
\
I |ca_p| Nontreated |12.1|15.4| 8.9| o 134 [15.4 [ 1004 0
£ Cooked 1.3113.5| 89| o0 | 12.9 | 14.5 | 10.8 0|
1
| Control{ Cooked |10.8|145] 63| o | 17| 148 ] 8.3 0|
20
: | il
< I B l l l l :
10 —|177L| l —'~! y I il P
5 S N R |
& 84 | | i : | .
2 6
& .|
24
logho. :212¢ 1:12C 22C22¢ 1212€ 12120
Teatment G G BBEB G&EBBD GBB GBB GGB888 GGB 33
Glue spread wewr 20 30 20 30 20 30
Resin (Type! Phenolic (1P} Melamin-tirea (IM) Urea ()
Ceevene control, G:e-:-: non-treated, B------ cooked
Fig. 2 e il Bl It

Results of bond shear strength tests.

[8M (X73y - Y THBEEEE) (COWT
XA-1 DAL DOTREROBEERTE R P - DT, MEMOEES SHIZ0,
XA-2 £DVTay ba— L e Rk 2L, BERTOENNERLTO B0
FMAEOYHRITO>NTR, HIFHLTRBPIMVEHEDIOMN LS5 LTV B0 EEDONS,
ERRBRAROMNCE - T, 2hHTHTHTH2HHEHE NN LOBAED o 7.

23]

b
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Tabled. 7 2 < H F R HEHE O
Bond strength in veneers from several species

[ VN Log ]
. I . - , RHAKE.
— % % % P Hh b &) % ¥ (g/cm-“’)
i . Log . Apparent,
Common name | Scientific name Locarity number Condition of log| spgcific gravity
M. C. 15%)
. o . ; . Non-treated
Keruing Dipterocarpus sp Malaya WA— 7 Cooked 0.85
Keruing Dipterocarpus sp Kalimantan VA— 2 (I;(())(;ll;gleated 0.77
Dipterocarpus N ted
Apitong grandiflorus Philippines VA— 4 ~on-treate 0.73
vel aff. Cooked
Dryobalanops ;
Kapur lanceolata North Borneo| MA— ! (I;I([,):kgle ated 0.71
vel aff.
White meranti| Shorea sp. Kalimantan VIB—10 Ia’;):];lcileated 0.60
Non-treated
XA— 2 0.60
Shorea e Cooked
Red lauan . Philippines
negrosensis Non-treated
XA—1 Cooked 0.49
Eggtmrf d Shorea sp. | Kalimantan VIG gggllgégeated 0.46
Red lauan Shorea FITINCTN .
(Control) HeGrosensis Philippines - Cooked 0.49
*...JL% Base

48 () 7Htlg) ltowT
REAOEKNNICIIN o i

>
e

HiEH o, KA-2 (3 KA-1 CE&ELT10% RBESOEARLTY
yiha—nEOMEZSOTIZ, XA-T ARIERASOESHER LTINS,
FRBFIC X 2R EED SR,
EE RGN OBNC X > TG DO EALTHICnEN TV S
PP RO REAETIERG LTE 7 2N R EFIOBARIEF /) (Table 4) 5 L THE
EMA S, BA KA-2 i KA-1 KDSEOER N RTCLREIIWMRTH S, ghavio—nk
ORI ENTIZ KA-1 RRAFDHEFHIERL, KA-2 BFECRASLUIOERE M >TV S, HEG
K, avire—wRHREBIZLy ¥ 77/ THD, ZORBEIICIRIASLERIITON, HiIE XA
2HEMAETLTO S, CRIZES N LENTOMIC, WASEBER S5 &3 2 MME—RT 2EMT
5o REEL XT3 ¥ P o~ VIHEKROKEAERITHERO LD TH D

XA-1
IXA-2

0-48~0.50
0.59~0. 60

avrFro— 0.48~0.51

(B IXA-1 BXT IXA-2 ORWARTR,

HAFR O THERNIR O LT 2m ~ K3 HRICENT, #
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MEZS VU E T & 5 k6

of Dipterocarpaceae (comparison by index number)

i | Type
1P \ M | I
oE A O OB oW oA Glue spread (g/(30 cm)?)

20 | 30 i 20 30 | 20 | 30
1.07 1.12 1.18 1.32 | 1.51 1.75
1.18 1.27 1.17 1.62 1.81 2.04
1.13 1.04 1.18 1.44 0,77 1.13
1.19 1.33 1,64 1.84 0.92 1.50
1.13 1.04 1.49 1.61 0.83 1.59
1.23 1.28 1.67 1.74 0.84 1.81
0.55 0.69 0.84 1.06 1.11 1.09
0.37 0.56 1.1 1.17 1.22 1.19
1.01 0.78 . 1.23 1.33 1.08 1.24
0.98 1.07 1.42 | 1.62 1.12 1.21
1.09 .11 0.96 1.01 1.12 1.24
1.18 1.16 1.02 1.09 1.05 1.19
0.96 1.03 —_ — 1.00 98
1.04 1.08 — — 0.94 1.12
0.78 0.74 0.95 1.06 1.10 1.08
0.84 0.84 1.04 1.19 1.32 1.29
1.00* ’ 1.03 1.00% 1.12 1.00% 1.08

HAROTH l0em WRORRIHTS D, AHBHETERIC SO THE SNl TH S, Lint-T, ERIUT
OTEFHTR 2 HEHOFREERTE I EEZ SN,

FURFRM AT X » THEBE LA ET 2003, BFEICE T8 - LREHTEHIC YW THIIcE» o T
W5, TOEMNE LTREEOMTINVE DN ENS Y oivd. T, ROBFRORMICK D, BEED
HELEZSND, MIAKEONTE L T, BRACET 2 0IRES K CBEREO TR
(X)) MELLIDDOTH5H, KRBT LABKIFEEN Ldmm THaC EMhD, HEILOR .
I CREER, FHNEE) GEMLAMOTTIHNC K - TA S BRI, ETARRERITRENS K5
2, KEBBEERNE DD TEROGREL S » TRIKENNT ERILELAENSDEELDN D, LichinT
FRREDHEMMEZ NDOHENCEA T LTV EEDERbNS . Th, FPLEIC K ZRIEIZO0T
i, EERFRASOREICR SIS T &5 2 ODIRTELIC K 2R8I L0882 o s, BEMRTRR
AT BIEE - TN,

—fRCARPOEBFICEAST 2ERELT “an” $503 pH BER T o5 28, FRBARIZLI -
TET 2RNOIRED pH 220 Th, ML TTHILENDLEHLRLD,

EHAROBHRIZOVTH, BRMNICEE SN T 5 KHE—20~30g/(30cm)*— DTN TIZ,
BRABR SV IEEFNRIREL B0 —HNENTH S KARRICBOTH DO TR, Bhk
DWIMTEBHENIMEEZRAD AT ENTE A, TRPOYNIKE, BAONORINCE 28 I0M Lk
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BEAETD SN, ZOFITBLOHE M T ONTERENTN S, TFMIZ DO TIARERICE
BHRRUSHTIELOY, BEOFERIIOSOLTHSHEELNE, TEE B ZRBOFRESEDSNS,
INSDBRRT o/ —nFRET I/ ROEBEHNOHEONEN &, ¥ahtd 2013 “Hih" OREHREL
AERCENTIbDLEEZ 0N S,

AETIZED BT TELWHIMORESICRIBNBMORIZ L 2R HOHENKELS S b2k rb
Sich, Ve ¥ ST VESEDHBERIVOEETHS.
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HRAARTEL 190, 178~180. (1966)
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XI Adhesion Property in Veneers of Red Lauan Woods

from the Philippines

Masashi Yacisnita and Hiloshi Karasawa

Summary

This examination was conducted to estimate the bond strength of plywood produced by
rotary-cut veneers of Red lauan woods {rom the Philippines, and compared with Red lauan
plywood used is control in the previous reports on adhesion properties of Tropical woods
series.

1 Test materials and test methods

1. Quality of veneers

The thickness of veneer was 1.0mm in all veneers. From the two kinds of log IXA-1
and IXA-2, the veneers were peeled, and the treatment of logs before rotary cutting is shown
in Table 3, and cooking was continued for 48 hrs.

2. Adhesives, glue spreading and pressing

The kinds of abhesives, mixing ratio of glues and pressing conditions are given in Table
1 and Table 2, The quantities of glue spread were 20g/(30cm)? and 30g/(30cm)2.

3. Test specimens :

The types of the plywood used in this examination were two kinds of Type 1 (water
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soluble phenolic resin, and melamin-urea co-condensation resin) and Type I (urea resin).
The construction of the plywood was 3-ply and the size was 30cmX30cm.

4. Bond strength test

The bond strength test was measured by the method of plywood shear strength test
established in JAS (the cyclic boil test for Type 1 and the hot and cold soaking test for Type
). '

I Result and discussion

The results of hond strength tests are given in Table 3 and Fig. 2. From these resulls,
the bond strength of log I{A-2 tends to have higher values than that of log IXA-1, and the
one of log IXA-1 tends to be similar to the Red lauan used as control. The difference between
cooking and non-cooking in treatment of logs was recognized, and the results of this exami-
nation indicated that the bond strength of cooked vencers was higher than that in the non-
cooked veneers. In the plywood bonded by urea resin and melamin-urea co-condensation
resin, the bond strength obtained by glue spread 30g/(30cm)? was higher than that obtained
by glue spread 20g/(30cm)2.

XI 74 ) EVEIL » F 59 ol

FI I & e £

L. & & ¥

SRS, MIELEEMBETR > TOIHEEROMERBO—RE LT, vy ¥ 77 vDBREWN
AN WEEZ /DT, TOMEEHRLETS.

AHMBHDEMIIMEOMES B LTS 505, BENEETRELBHENTE, ERlOBL
BORED B C DTS {, BYSHEOHEAN TN .

MR DN TEZATH B L, BEHRARTIEL, #ERsn AR08 CCTER, ElRigiiini
5 X5 ICHITE OAEE RS U TR N TN S

— i T UCH T OMEMEIE, ERINSHESURRL D, 2N D2, FEREMNITREg
IRORTEOYEIRNETD 5

FRAEE OWFTICH 7. - TRELLOAEZIE L, WHRAVOZE 3 P RIZBON 5 LRARRD
BEZRE, BEHMNRRETRICEBRSED .

Vy ¥ 57 VOREEELEO T 250+ B OH LILEREFT 2T, MBOT L VED, 47—
W BRI T Y FRAMY ofiEfE AT UL,
ZOERETEILHID, WECHADUTT I - kBB RETHFERES I UORBR 21
WUTT S » e AR RED SRR M P RASRIZES v LS

1) RHEHELRR



—132— HEARBHRRE H2ds
2. £ B F &
2.1. fHEKH

TAVEY S IVEFARHVY ¥ 37 vELEMUL. 20¥E4BLXURRESE Table 1 TR,
FIAZES KA-1, XA-2 LT KA-3 OAfkk D Fig. 1 OT&EFES 2em OB AR Y B,
TR X AT E TSN, AkEEHI0~128c Lk,
L OEWRBRNEIED, 20°C, RH. #70% OHTIMABS SIZFRLTH BT -7,
PRECRRER S, SXTROBUTRTRELL,
FHTIEE H1200 — A w by FR— O THIFE L.

2.2,

il AW RIZEGA e =) 7 vy ofiicod, TORWGEERIZTICSH, ¥R 0 3 b
REMREEBCHELTOIE VAL L &R 72, ALEWERAICT 24012, < O #EL2ETE-
o

Table 1. f{# i 7
Wood samples-used for paintability test
. A . 3. . 7 B (D (glcm?)
e el g | RAES Apparent specific gravity
Scientific e Log
Common name name Locality number In air dry In oven dry
IXA— 1| 0.46—0.49—0.51 | 0.44—0,47—0,49
vy F 597 Shorea
negrosensis | Philippines | IXA— 2 | 0.52—0.57—0.62 | 0.49—0.55—0.60
Red lauan FoxworTny
XA— 3|0.49—0.64—0.71 0.46—0.62—0.68
FaF—n 235V a4 \Dipterocarpus

Chhoeuteal insularis | Cambodia | TA— 3 0.83 0.77

hangkuoi Hance
FaT—n H—u D. alatus . . -

Chhocuteal sar Boxn. Cambodia | T®— 1 0.78 0.70

7 a i D’P’m"“gg“s Kalimantan| IVA— 2 0.77 0.74

7 ¥ b v D.grandiflorus T .

Apitong Branco Philippines| VA— 4 0.70 0.€7
Dryobalanops

BT = w North _

Kapur Ianceo]l?fz'ta Borneo mA— 2 0.66 | 0.63
URCK. l

NBZ ng—kiZﬁ d S/zorealééll:Lv'is Kalimantan] VIA— & 0.88 ' 0.85
dz\’?(tﬁtg mgraan‘{ia: Shorea sp. | Kalimantan] VIB—10 0.57 0.54
A4+ Lo ¥ X3 . :

v F Shorea sp. | Kalimantan| VIG 0.43 0. 40
Light red meranti i

In air dry : 15% moisture content.
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T#h BILY#&T#E, 20°C, R.H. 709 <2456
AGUELRRRIZI7 v —RT » FY—7— (BAER
AV M) ZRAEHN 3 kgfem? T 1 ARG LA

THRHUHE £2405—F » P4V FR—s0—TIRS
HFREL 22 o

LD =toere—220¥—35 5 h—%FH
RATEAT 2 MBH LI

MERFRERMIETREL . R LLTTEDAIL X
SHFLOHLIK%E Table 2 (TR,

BRI K TS0 R AL - T L

PoRRELA,  Table 3 T3 . {crm)
Fig. 1 Lo F 7770483
Cutting diagram of test specimens from the

logs. 60 and 809 : relative distance from pith.
Table 2. BitE»H#H, Vv FY—5—bBXkU=btorxro—27Y¥—37 9 H—0OHIK

Composition of filler, wood sealer and nitrocellulose clear
lacquer used lor paintability test

oo MR i1 B oy
Finishing material Formulation (% by weight)
i o 8 65
T'onoko(body)
Kt A ik ¥» A e & = — v R A 5
Water filler | Vinyl acetate
‘ 7K
| Water 30
]
= hfeeirva—2
Nitrocellulose 14.0
YILG el T=R
Shellac varnish 30.0
Tom A 50
Yy FYy—3— Plasticizer -
Wood sealer T A F VFRTEHR 15.0
Iisters .
T a— WRiEH
Alcohols 30.0
K BIBAKETHH 6.0
Aromatic hydrocarbons -
Nitrocellulose 16.1
50?57”’ < F{"‘ﬁ”ﬁ 16.0
=bakrva—27 Y% 50% alkyd resin .
—7vh— @ Plasticizer - 8.0
Nitrocellulose
clear lacquer Esters 28.0
Alcohols 7.9
Aromatic hydrocarbons 24.0

(1) : FHR4S 16.8% 16.8% non-volatile content.
2) ¢ Fffi54 16.0% 16.0% non-volatile content.
RASAr o FsElE J1S K 5400 82 itk b, Measured by JIS K 5400 82.
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Table 3. % ¥ & & & & U W

Applied quantity, filin thickness of wood sealer and nitrocellulose clear lacquer

o il # ‘
— o %, Applied quantity (g/m?) 5 =
Common name : —Toeno Film thick.
) [Ty FY—7— :7\5y7]— ()
| Wood sealer N.C. lacquer

vy K5 7 v ]

Shorea negrosensis Foxwotny XA—1~3 : 88 239 102
7 Jv 4 v A

Dipterocarpus sp. NVA—2 94 i 192 94

3
o k L )

D. grandiflorus Braxco VA— 4 68 ‘l 226 94
b 7 - W MA— 2 o4 200 o

Dryobalanops lanceolata Burck }
Koy & 5 4 _

Shorea laevis Rioi, VIA— 3 84 315 108
£74F 23 VF

Shorea sp. VIB—10 36 289 83
74 Vo l¥ XF7UF

Shorea sp. VIG 97 218 114

3. ZEEMHAR

3. 1. BRIEFMRER
REIERORLS B XU LREORIEE, FHRRT OBEME X CHE{LEICE~< .
HEPIUER
Vo ¥ 9=t rvo—2R@BHELTR) U LR VEERY v FY— 5 — (BET{LRBRO
SVIEREMAY T R FEIEENO TR ICERLA) & bREEEDS X UHLRIIORER AN
noie
FRE L7 2T +HOHD™Y 03 AFTVFR, FaT—nSVIABIOFF— F—
WILE &iié’sﬁ‘#‘biﬁﬁftﬁmﬂmﬁﬁéafe:r'i,sgbvm>o7z,,.
AT —NBEHTREAENS VY, A& LTERT 2 & &3, BURMNIFC TS 2 F8n EieT
DTN DIDBIRERYEDE b,
TEMNY, ANV VR VEBIC=RIVEI LA YOI, LCHBRIBESRIKEATHAHT
BB OTIRAEMNC R, BECEIcBES S - o,
3.2. ERHE(LERER
R ) = R 7 ABIRERAHS AT A RBICEA SN TV 248, BLRE(T YA VER)HHEIC X
STEBEZORTORALZ O > TV 5. COWMEER, AMBICHEET A HNRS (52007 =/
— I OO BB OB RINE T 2 D TH 5.
ZOBREV Y F 77 VvREHLT, BENERRE L.
HRAREREALD, EX 20cm, IF 15cm, FX L2m O KX:3040EE, KEE1ED,
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Table 4. REUFIA Y = 2 Fov R BTV IER T L B3R

Finishing process used for curing test of paint

oW T OB om %M m B & L5, B A
Finishing Finishing Mi xinD ratio Non-volatile content,
process material g applied quantity

Ryvvzvillg | AVd—nv/ 4y 75—+ | BTEE 50g/m?

T @ p | 9w Fv—3— | 70%HE=31 RS 3%
Under coating | Polyurethane Polyol/tolylene di-isocyan- 50g/m? applied quantity
resin wood sealer | ate 70% insolvent=3/1 43% non-volatile content
ok 3240 H—Foy b ¥V F - = ZHf
Sanding Used for No. 240 garnet sand paper

RY)ZRFNVEIR AT T
W b Y= F A NS5 | iR 250 p
Co +77F%— F=100/1/1

REfify o 27
iR 7 = %

“t[‘op %atingb) Unsaturated Polyester resin/methyl ethyl| Thickness of wet film
polyester resin

' varnish ketone peroxide/ 5% Co 250,
| naphthenate=100/1/1

20°C, R.H. f70%D=T 3 A A M U THREICE - 12,
RHAIEIIAI208 — 5 MY B =Rl TR, FROBERY v 2 VEIEY » Ko —5—
(A4 v b8 ZRRESE L, HBBAhiLLZ Table 4 KL,
AL OREIZ ORI 252408 — o P ¥V F—e—TIE 7, 20°C, RH. 73% 0N
T, VI 8—7Vv— FEHE - TREAR Y £ 27 ARIREE%E 250p OEIICHRT L.
P 250g/cm? D EOPH BV EHE T -0 & W08, BHO2HE -7 &2MEL
L, AFug b vr—=3 %94 ViR 6208 S FTERMAMESE L o, BETES LCBRERE
Table 4 €5RY .,
BillE R UHE
JEEREEEE R, REEGAERIYOTIT Table 5 1007 .
Vo ¥ 79 V738EARNTORRRLEALNL, HRE UILT 257 F RO TRl ORI
Znlie .
Dipterocarpus BAMD S 5, & ZHEMRPHOS W ORBINELEINELITHS,
AT =gy ¥ 592812~ T, F L ISRIBEIEGER Ui ChBHboliligsTh 5
SNz VR BATE, 72 FEBLRUT v — M EDSBEIOMLENRT 2D THBY,
HMREVLULT 2 -FFROHTEN 77— A B RO TRENEIGL TIENZO, A7 - vEANEO
PREALERI L2 VRERY » Fy—5 —DBNIEES T2 LickD, WLMHHEEMIE2C L
MTx 5B,
3. 3. ZEATEMHRER
fTEHEERERE TR 2  SATERINS 520, IEINEEGEIRBV TN A T OEERTIRIEMHAENA
BEELUTELEMNENTY S, HMEWRBRIC K - TR HEE i L1,
g4 gite
Ly ¥ 57 ORBRABIEIEREAR (XA-1~3) Ot 5ERHFINIC 70% EELH» SHEDRH
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Table 5. REWFIA Y £ 2 F v BIERHOMLRRIER
Result of curing test of unsaturated polyester resin paint on woods
o
- i %4 B ox ® F 7 I
Common name L.og number Curing time (hr)

XA— 1 2.08

vy F 3 9 v _

Shorea negrosensis Foxwortay XA—2 2.00
IXA— 3 2.00

FoaF— N s5vad _

Dipterocarpus insularis Haxce TA—3 2,02

FoaFT — N Y=

D. alatus Boxs. 1@t 2.28

)/ v /f ke J J—

Dipterocarpus sp. NA—2 2.28

7 v F v .

D. grandifiorus Buaxco VA— 1 2.08

bl 7 — W

Dryobalanops lanceolata Burck. MA— 2 3.02

AR A B

Shorea laevis Riov. VIA— 3 2.08

F74 1 AT VF .

Shorea sp. VIB—10 1.78

4L Vo ¥ AFVF .

Shorea sp. VIG 1.92

BEMEUT 2500, RIE 20~20.5°C, BRELE 73% OBRTUEETTL -1,

Thickness of wet film:250u, measurement was held in the room at temperature 20~20.5°C, relative humid-

ity 73%.

2 T%100&£9 5, UTFRCHBEL L) oLehLY, beE 25cm, 4 20cm, JLE L.2em OKRE
SO, HERBNEE 1HIED, BB 1T & 5 DT elE Lo

vy ¥

77 YA ORI, fild SHEHIICT0~80% DAL & D B AR L.

2.2. D%, 20°C, RH. 4 70BDET 1 HAMEELT,S, RENTHRZ{TE-12,
HBHRBR LA NONAL T DT, REED SN EARMICIET BT OEE A8 BIVCE L mml

RIILET 2D, #0Llicea F—72EH 20, AiciEmnLT,
NILOTE-> LHxi2i5 0L LT,

5.
BEBIUER
SRREEL Table 6 K57,

WRE LT anFHBOUELTRV Y F

Dipterocarpus EDAMZ,
ZDHRAEDELDENED 1,
3. 4. ZEREIhMER

LEH®D S b5 LU OEHhid

100D 5 LRELSODHES - THHEEELKT 2 H5ETH

79 b IR EEIR Ui,
BIERPDEOBSHEBEHLICEE L, TOEMBEOHBLRAELZRLE,

BB LUBRETREECLT, BRAhOFEEZUEMOEBOHICLIT->T, WillfBick 5%
BN REDHBERRE Lic7 23 +FHORMETHE L,

KERTjH



HEEM OWE 16 R « SREEILE) — 137 —

Table 6. AL IHERBHR GEHEE )

Results of adhesion test of paint film

B X e H OHR
— i % [ N . Number of remained
Common name Log number squares
Min. Mean Max.
. 5 . IXA— ! Flat 100—100—100
Loy F 7 7 7 - _
Shorea negrosensis Foxwortuy ‘ Edge 78— 95—100
IXA— 2 Flat 97— 99—100
[Edge 67— 77—100
IXA— 3 F[lat 100—100—100
Edge 95— 96—100
Fag—n Va4 _
Dipterocarpus insularis Haxce IA—3 Edge a7
Foa T Y- — b ;
D. alatus Boxs. U@— 1 Ldge 95
4 W 4 v IVA— 2 Flat 52
Dipterocarpus sp. Edge 64
7 15§ r v VA— 4 Flat 86
D. grandiflorus Brasco Edge 68
7 7 - W MA— 2 Flat 89
Dryobalanops lanceolata Burck Edge 83
AR - A | VIA— 3 Flat 68
Shorea laevis Rior. Edge 67
VIA— 9 Flat 52
Edge 67
BT AN AT VF VIB—10 Flat 74
Shorea sp. Edge 88
FA4r Vo ¥ AFVF VIG Edge 78
Shorea sp.

Edge : Edge grain, Flat : Flat sawn grain.
Peeled the paint film which was previously cut to 100 squares (ImmX1mm) by a razer with a cello-
phane stick tape.

BRI OB SR ITINIC60% + L TBVE D 2 Milfih 5, K& & SemXbem, S lcm
O, REHRBRNE 5 BefEo e

vy K57 VEIAOBEL K ARG ORI TR DAL A HERIK L o

2.2. DBEEFTL, 20°C, RH. RT0BDENT 2 »AMEE L Th 5 KRZEITE» 12,

BEM Tt X URIEREIZ, HEBE % 20~22°C, R.H. 93~95% m%C16851, —20+£1°C
DIERZ S 2 3WM, X 5126011°C DERBIC 3, cAE 142 0EL, BH4 20T E
CEDFETHNBERE L.

BN ERTIEE, HREEZITU HAOREIBHE L THE S SLEMRH S, UL, Hhok

SOWMERBBTES. Tz, AIRE20E X COEREFBMSIEE - T, WIS BMENK
ZHET HE L HICEHNDORE SORBUCHHENIL A

MM ERILRBRE O 5, & - ERHOKDNmERIC i L L sBuin s g Ui,

RENNCEETIEELIOND, AMD2, 3 OEEENELL,

R ZAO) L

£ % 6em, §F 3cm, I Iom O« KR 24 3 MMED, WETHERKSE ComHg) 2 - T
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BREN2%FTEHER U

CDEBMAEREONIT v — 2 =T, 20°C DERBICENTRE S €/,
4RGN T EMATRRE (W 1/1,000g), BBICESZ LM s’ —Y (KE 1/100mm) %
o TR LA, COWERBREBT-HIET B T>IH 1.

HEOR B LU
FEENRR OWBEIZHAL LT 28T OBE X UL, BEINISOMEDIZE IR EHE > TH
ElL.

K DEKET T2
NBERROFTHHE (5714 7—, EMEHE) 2D, FERTERIET, AHMOREICLETDTS
B Ui, B, MBIt E KOEILD S L OEBMENHEIIA SO MM Bl A L.

DFHPL RN ORI s LA E XL, BEHAMERRBI LFALEL, BRA 215 Lo

BRI H TSR L TRKREN 2 %2 Uic, BN HE, iz ol ilic=teen
9—R5 9 h—wRA L.

THESSICHEGR LT 2 5 20°C, RH. 8% 0RT3HREHEE (BRFEN6D), OFHR
Ko BEA 05RO YARMBITHE L,

MEFEES U THERD DI, LRRBRN OEMNIO T EL 58 E 15cm, 5 2em, E&
2mm QALRRERF Z10MIEY, RO T AEBEEMMUAHFTRR L.

A 20°C, RUH. 93% wT—HiZEE UTBELLMTER O &S 2 KD IC—iEDichAarEZ o,
rbADORE XEBERN FHORATBRED O THMN0.9% L1455 KD IET, Z DWHTIIHRT S
sl A A 0 e AT e EMT L,

BEAR DI BITE Ui, Jeibeipdi L TR A Lic. £ DIMOEA 20{iE DA
BEETRY, ZOBETRLALOTAREETHRBRE >/ ThEE - TERRNNERRRTLELD
K& SOWERI T DO T A2 LI,

BREBLUHEK

FEHO W AR OB EI AR, Zibi AL L Ty 20850, ANEICH T 28 EAHE, &N
WEB OB % Table 7 1R,

BREH 3B SHN2BH FTTOEME, BKE1BHLHORIEE () BIUBEUNGESS 20
DR TEKEE L 70 5 4E#% Table 8 1Z/RY . Wk, WSROI, HENSEHKE
YOEBEFTLELRT Y VMBSO EERE LTy 2 L,

UTHBREHCIDUE L, B oEMU 4% Table 9 iZqd,
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Table 7. {i

SRAM OB BME D &R

Vessel apparent specific gravity and void volume for sample logs

TE

& Vessel

g - i gt [ - .
— i % FEAES | K M —— RS2 AEARES | o T {if ¥
Common name Log number | Grain bﬂ 15%( Num- g Width of exposed | g“}f:'%ﬂ (% 5_) 7o (glcm®) % ot void Remark
ers of vessel vessel on surface () Proportion of volume
(Nos. /cm) ’ < # | element i o
XA—i—1m | F® 6.0 87.7—210.3—350. 8 12.4 0, 452 69.9
E® 4.4 87.7—306. 6—456.0 16. 2 0. 380 74.7
XA—1—2® | F 6.8 105, 2—226. 1—338. 3 13.3 0.478 68.2
E 5.6 122.8—284. 4—385.9 17.0 0. 456 69.6
. -~ . F 8.9 87.7—210. 6—350. 8 12.0 0.523 65.2
“ N s —_—— 1)
vy ¥ 7 7 v KA E 9.6 122. 8—247. 8—385. 9 14.5 0.413 72.5
Shorea negrosensis F 9.9 87.5—218, 7—333.3 13.0 0.570 62.0
r D) . . ) . . N -
Foxwonzay XA—2-—-2 E i1 87.0—268, 4—350. 8 16.0 0. 554 63. 1
KA—g—1w | F 7.0 87.7—202. §—385.0 2.4 0,557 62.8
E 7.2 02.6—241.0—385.9 14.8 0.461 69.3
IXA—8—2® F 7.1 88.0—215, 0—385.9 12.0 0. 605 59.6
- B 5.6 70.2—259.9—385.9 18.5 0. 621 58.6
7 W A e VA— 2 F 15.0 02.6—184.8—403. 1 29. 4 0.745 51.6
Dipterocarpus sp. E 10.8 52, 6—195.3—385.9 24.0 0.726 50.3
5 |54 N v VA— 4 F 12.2 70.2—182.3—298.2 19.8 0. 674 556.1
D. grandiflorus Braxco E 12.6 70.2—171.6—3815.7 21.7 0.673 55.1
#7—n  Dryobalanops MA— 2 F 17.2 70.2—172. 1—456.0 29.5 0.578 61.5
lanceolata Burck E 14.6 87.2—239.2—456.0 33.7 0. 694 53,

A v + 7 A VIA— 3 I 14.8 52.6—120. 3—210.5 18,6 0. 854 43.1
Shorea laevis Rivw. E 12.8 70.2—145.9—368. 2 18.8 0. 854 43.1
KA AT VT VIB—10 F 10.1 87.9—202.2—473. 4 21.7 0. 502 66.6
Shorea sp. E 9.4 122.8—236. 5—473. 4 22.2 0. 568 62,1
S4 b Vy K 277 VIG F 10, 2 122.8—227.7—491.0 28.5 0. 394 73.7
Shorea sp. o E 8.8 122.8—284.0—491.1 24,1 0. 404 73.1

Note (1) IXA--0--1 : The position cut on test specimens was at 60% from

(2) KA—0—2 :
(3) Flat sawn grain.

(4) Edge grain.

(5) Apparent specific gravity in oven dry,

The position cul on Llest specimens was at 80% f(rom

the pith on the distancc between the bark and the pith in the log.
the pith on the distance between the bark and the pith in the log,
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Table 8.

UEEH DI EIR B LGk 4 7 VDD

Swelling and strain on accelerated weathering test cycles for sample logs

& 4 —— X 7 LA L 3 Swelling 1 Cycle 8 Cycle
—_ = . % 4 i i R
~rai (@) 2y
Common name Log number | Grain B (%) ® y (%) ® | (Wa—WoXy | (We=Wa)Xy | (Wa=WXy | (Wem W)Xy
% (%) %) %)
KA—i—j@ | E® 6.59 0.281 0.067 2.525 0.042 3.005
Ew 2.24 0. 096 0.030 0. 899 0.039 0.930
KA—i—z® | F 6.75 0.333 0.058 2.719 0.063 3.095
E 2.09 0. 103 0.017 0.837 0. 005 0.946
oy F 7 9 v
IXA—2—1 F 5.95 0. 266 0.035 2.402 0. 030 2.394
E 2.44 0.110 0.014 0. 993 0. 006 0. 857
Shorea negrosensis XA—2-2 F 7.12 0.359 0.026 3.295 0.022 3.244
TFoXWORTHY E 3.52 0. 164 0.027 1.230 0. 008 1.205
XA—3—1 F 6.67 0. 298 0.036 3. 100 0.021 2.519
E 3.80 0. 165 0.020 1. 647 0.013 1.387
XA—3—2 IO 7.35 0. 349 0.031 2. 858 0. 004 2,439
g o] 4,27 0. 203 0. 086 1. 394 0.017 1.411
7 g 1 v VA— 2 F 12.69 0.556 0.0350 3.014 0.061 3.086
Diplerocarpus sp. E 5.34 0.245 0.152 1.382 0.025 1.348
T = t Y | VA— 4 F 10. 18 0.462 0.046 4.431 0.074 2.632
D. grandiflorus Buraxco E 4.06 0. 201 0.016 1.725 0.004 1.622
J1 /= Doryobalanops MA— 2 F 8.04 0.377 0.053 2.428 0.019 2. 100
lanceolata Burck E 3.85 0.214 0.013 1.303 0.032 1. 241
AU - A B I U F 8.12 0.438 0.004 1.634 0.004 1.393
Shorea laevis Ripr. E 3.82 0. 241 0.007 0.776 0.012 0.622
FT74 F 27 vF VIB—10 F 6.52 0. 330 0. 050 3.079 0.010 2.089
Shorea sp. E 2.08 0. 108 0. 009 0.928 0.003 0.737
T4 vy F 253 VF VIG F 5.41 0.219 0.057 2.372 0.026 2.254
Shorea sp. E 2.18 0.092 0.029 0.876 0.011 0.917

Note, (1) KA—0—1,

(2) XA—0—2 : (1) and (2} are refered to Table 7.

3% to ab. 25% moisture content.

humidity 959 for 3 hours.
hours.

(8) Moisture content after freezing at—20°C for 3 hours.

(6) Swelling percent per unit moisture content.

(3) Flat sawn grain.

(4) Edge grain.

(5) Swelling percent from ab.
(7) Moisture content after wetting at 20~22°C, relative
(9) Moisture content after drying at 60=1°C for 3

—OFl —

| =
F

LN
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Table 9. #EMDENDF A (DFHBPNC L BB Swelling strain of sample logs
(measured by brittle lacquer technique on the strain analysis of wood)

ko m ; oy | BHOT s
- w & Mok ®E | A om | B W no 3 s
" rack density Swelling strain
Common name Log number Grain (No./mm) (%)
F® 3 54 0. 404
o E®w 1.96 0. 246
]2 0
Shorea negrosensis %g_é_?( ’ {: i gé 8 jgz
Foxworny XA—2—2 F 3.27 0.377
XA—3—1 E 2.94 0. 345
7 v 4 b TA— ;
Dipterocarpus sp. VA—2 E 41 0.461
7 e Iy Y | vA— 4 I 4,11 0. 461
D. grandiflorus Braxco E 2.62 0,312
# 7 — W
Dryobalagops lanceolata mMA— 2 F 3.00 0. 350
URCK
A2 - A _ E 2.68 0.318
Shorea laevis Ripv. VIA—3 E 1.57 0. 207
kT4 b X7 VF F 3.94 0. 444
Shorea sp. VIB—10 E 2.62 0.312
A4 Ly F AFVF . 0
Shorea sp. VIG I§ 3.39 0.389

Note) (1) XA—0—1, (2) IXA—0—2 : (1) and (2) are refered to Table 7. (3) Flat sawn grain.
{4) Edge grain.
Crack density and swelling strain when ab. 3%—ab. 6% moisture content,

100
X40 observation
lauan

80|
k:
(&}
E

E vy kb 7Y UXA-1-D, 204 v, 80
2tk 5 L ANERA, VIIROMHRON &
& BREh AR RS 2, S

Fig. 2 BREHNK—ALtEF 1 70 é,‘o
iHiE =
Number of paint film crack vs. ‘3
accelerated weathering cycle. =
-

&20

0 5 10 15

Cycle
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BRI 2315

Table 10.

BRI EEE & L RSN

Developed rate of paint film crack and numbers of paint film

crack by accelerated weathering test cycle

| | BB TVELE oot 4 s ot PR BVAVEEE e i 11 20051
" o e o |Developed BN Developed BRI
- bind %4 BAR S X FB e of paint [Numbers off S0 F 5 paint Numbers of
Common name ILog number|Grain |- D paint film | . paint film
film crack crack film crack crack
(No./cycle) | (No./cycle)
l 0% R R | 408 R E &
X 20 observation X 40 observation
A1y F® 7.39 63.0 11.57 90.0
XA R 6. 49 31.3 4.86 3.7
SRR Sk S AN A T B
Shorea negrosensis .
W ¥ 13.12 30.0
Foxwokray XA—2—1 | 6.7 45.0 13.37 72.4
N o F 11,17 77.5 22,73 117.0
XA—2—2 | 8.13 45.0 13,04 70.0
A r 6.59 53.0 15. 56 64.5
KA—3—2 | 5.59 48.7 7.55 51.5
— : [
J o wn 1 v VA— 2 F 19. 50 94. 6 25.78 121.2
Dipterocarpus sp. ¢ 12 19.92 68.8 14,25 117.5
7 = b v VA— ¢ F 7.27 65.6 11.02 91.5
D. grandiflorus Braxco|" * i E 5.72 58. 2 7.75 79.3
Il
#7°— v Dryobalanops MA— 2 | I 9.12 65.2 \ 11.88 113.7
lanceolata Burck ¢ E 8.39 60.0 10.06 94.0
A4 7 A VIA— 3 It 15,94 93.8 47,00 103.5
Shorea laevis Ripv. E 13.10 78.7 11.88 88.5
K74 AFUF VIB—10 I¢ 11.50 64.3 20.00 G3.5
Shorea sp. B 9.83 47.0 11.50 83.4
FA L vy ¥ A5 UF VIG I 4.51 48,7 15,17 97.5
Shorea sp. E 4,51 43.7 12,02 96.6
Note) (1), (2) : {1) and {2) are refered to Table 7. (3) Flat sawn grain. (4) Edge grain.
(5) After 15 cycles,
o
o
X
€ ° o
5 8
£ o Fig. 3 #pE#HhiiE
RIS o s [~ 5 -
ﬁ %50 oo.a ® ° ° HBRI544 7 v
7 oo o °. HORERNYL
, c o~ .
5 rOA o o Lok AT
i an oo Vil EOME
‘% A 7/ o AA .
g wl A A /g, Relation  between
z 5y r- & /8 number of paint
’?f 4 2 L film crack on wood
- P2
= Flat sawn grain L, Edee ara after 15 cycles of
L3 o x40 . o8 ge gran accelerated test and
& & x 2p Observation .
! . L L ) A ) A ) A apparent  specific
0.2 04 06 Qa8 100 02 Qs Qé Q08 10 (9/om?)

A M B W E Apparent specific gravity in oven dry

gravity of wood.
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B —1TE 4 7 A SRR Z Z ATV Z DI, TS DOBFEITIISY 4 7 VDS TE L

ECSEE IR IC IV > THO W (Fig. 2 21 -
AT~ NS FBEENED {FEE LT <, BN S,
TEMY, 574 AF3VFBEFIAL Lo ¥ xF3VFR, Ly ¥ 77 vENORfELE
Lobo L FEEORBHNEL I L,

o
(=]

O

Numbers of paint tilm crack
wn
=

-3 1 IFTR |3

o pant film crack

FRE K Number

>
(%}
; o o
£
L 1 lock
oz 03 T € ° ° 4
¥ o o o
o] ° o o o
5 o A oo
2 o g
o o & A A D
o a ° o £ R A
Z =
c ° o, 50 R a a
[BFN ® o
& ob A = a
o o - W oA
2 a a = Flét‘ saw grain
4o A o £ e ;g observation
o)
i L 1 1 1
A Z X 622 observation 0z 03 o4 #
x o o
By 4k Sweling strain
. . L Fig. 5 #EMAILERRISY 4 7 A BROBELAT
O ey 0% BEEHOTS (OFHBFHCL B ©
s . Relation between number of paint film
“ig. Rl R R W DR
Fig. 4 ﬁ%””}:{i%msﬁlsﬂ% 7 B DRI crack on wood after 15 cycles of accele-
WhBE EEROM R rated test and swelling strain measured
Relation between number of paint film by brittle lacquer technique on the strain
crack on wood and swelling of wood. analysis of wood.
° o
S o
o -
8 o & © o .
0 o Fig. 6 @BEEN{EE1SY 1 7
° o4 ° e W HDBIRN I L EE
°p AL (D) 1
a0 A & 8 . Relation between num-
g & ber of paint film crack
A & a on wood after 15 cycles
o of accelerated test and
A
a number of vessel on
Flat sawn gran fdge yrain test specimen.
g ilﬂg Oaservaiion
) ) 1 1 1 1 1 (] § T | 1 1 1 1 i .
& 10 12 16 16 18 6 & 10 10 la 1t 18 Nosdn

il ¥ % HE Numbers of vessel
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BN &AM EREOME

BEBIARERISY 4 7 v R OBAPNEE, AHKINTEOMEERS Fig. 3 1TRT,

FRANKE AMBHEOM T ZHANNGELD 5, TROBAREME L L IC LB N
REENE {05 FHBER20(EFRNEMIC T DEMMIED - 70

BRIEEN T & AR TR ZOMNANZ - & D LIEh » 7.

BEHN ENENROME

BIRENUTHEISY 4 7 VHOBIEENILE, 4 7 AISORBE SACRE(IZ 1 BH 70 OWMER ()
ZRELIHDOEOEFE, it v LOMFRE Fig. 4 WRT.

HAEMTRAL RN T - S DRPEHABICENT 5. £hw i, AMEEELRERAOMIZIZ
S>EDULEERD 2 D LFZ SR LL, EIMIEBREERANE C v OMTh I D ICHLARFRHSR
HONHICF ED, BERIILES 1 2 VORI OB AKRERIC y R UL HE L BIRENEOM TR
ZOBEMHPED SN 572,

DAL 2RRITOEROTA L, REELOMZEE Fig. b IZRd A«

EHOT 28RS ORBR TORIENAKA SO ERMS Y, cnbid- &) LEMFRI2P0 o
oS

HECEN LB DMEF
RIFRNELMEIGE DOBFRE Fig. 6 1ZR7 .
VRTINSO 2 OB L 0K BN ES { F6EY B,

Pl 72230 +ROAHOZ, ZofE & RO RGREHE~,

ZNZNO—RFAN LD S TN TR N EZSZ S RRE LB, 701 Y, A7—nbkUe
VEIABEDD 57
WEH, BRENhNELEO—2ICTHRBERGH 5745 154 7L ETTREFEICLDENTS12ERE:
Lish-7:0T, #ROLHFLDPOHBALL,

4. % & &

T4VEVEVY ¥ 77 VORPHMEE, HRELLT ZFNT OB EORBETEN L,
BREEEE—L o F 77 vD=toero—-2RTF v H—BIURY 9L 2 VEEERSERICHT 5
WERM I RITT, WREOBRBIRES k.
ﬁ%&bk74ﬂﬁ#ﬂ@%®%é@55,ﬁf—wﬁﬁfﬁﬁ%ﬂ@szimmﬁﬁ@%%cub
., Dipterocarpus BOARM TR, MoCBIFIAEN L CRBOLDOIIBREO R, FiEERTAY
7 L2 YETERR OB A & 2o Ui,

REFRY) = 27 ABIERBOTMN—r v F 57 VRERMOEBIZLALLL, HRELL
7 23570 FROBMBO SN TRVFOFERIER L4,

W7 == VB, BATE, 72053BBLE7 v b— M EDIDITE { DL WNE
Thbo

OHBEIIT ML E B T DI EP o1,

BEAEE— L v P 57 VBHRE L7 29 FROMOU N TREFOMAT U,
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MEHETEMAOHEONKEODEELOND.

HPELL 727 HFROBIFDOS BTE, Ly F 77 V32 5 Y FHEEBIIREHIOLTOE
WThHb,

BEHNROBOHEICII VA Y, NV ERFTABIUEAT A IERNH -1,
RMBEREOBOAMIRICINE S SEL, WRECHTHOEVHS LLBRENES (RAEL
f2a

METTE - 2O BERBRD 1 BITAT L LR 7 2 < # +HOBHEY 20> 5T, ve ¥ 3
7 YEBLIT AT v FHAMRELEEELST ST,
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218, 285~298, (1968)
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X Paintability Test of Red Lauan Wood (Shorea negrosensis FOXWORTHY)

from the Philippines

Jiré Kawamura

Summary
As a part of the wood quality tests for tropical woods, the paintability test on the Red
lauan wood was carried out. )
The painting on this solid wood, workability at painting, curing time of unsaturated poly-
ester resin varnish, paint film adhesion, and paint film cracks under accelerated weathering

condition werc studied and comparison made with those of other Dipterocarpaceae species in
Table 1.

Experimental procedure

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 times of the unsaturated polyester resin varnish coated on the test specimens
were measured in air-conditioned room at 20°C, R.H. 73%.
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All test specimens were coated with polyurethane resin wood sealer and with unsaturated
polyester resin varnish in 230 ¢ thickenss without filling.'

Adhesion test of paint film :

Peeling test method (cross cut adhesion test) was carried out. Tn the test, the paint film
which was previously cut to 100 squares (1X1 mm) by a razor was peeled off with a cello-
phane stick tape. Results were expressed quantitatively by number of remaining squares.

Cracking test of paint film :

Number of cracks which occurred on wood test specimens by the accelerated cold check
test was measured with the microscope (X20, X40) al each cycle up to 15 cycles (one cycle
consisted of wetting at 20~23°C, R.H. 95% for 16 hours, freezing at —20+1°C for 3 hours
and drying at 604+1°C for 3 hours).

Results

From the results obtained in cach experiment, the paintability of Red lauan wood from
the Philippines was found to be as follows :

1. It seemed that Red lauan wood showed no adverse cffect on the workability in painting
nitrocellulosic lacquer and polyurethane resin varnish.

In the case of other Dipterocarpaceae woods in Table 1, Kapur plywood test specimens
were inferior to the solid wood test specimens in levelling of paint film.

2. There was no difference among the logs of Red lauan for curing time of nitrocellulose
clear lacquer and unsaturated polyester resin varnish on the woods.

Red lauan showed medium curing time for unsaturated polyester resin varnish among
Dipterocarpaceae species in Table 1. (See Table 5)

The curing time on Kapur was about one hour longer than that on Red lauan. In Kapur
a strong inhibition was evident from extracts which were ferulic acid, gaillic acid and vanillic
acid, but their contents were found in small amounts. The inhibiting action was also shown
by the ferulate and ellagic acid, and contents of these extracts were more abundant in the
wood than the extracts mentioned above?.

3. Concerning the paint film adhesion, Red lauan showed high strength value among
Dipterocarpaceae species in Table 1. It seemed that the paint {ilm adhesion of Diplerocarpus
species in Table 1 was rendered inferior with increase of resinous materials contained in the
woods. (Sce Table 6)

4, In the paint film cracks developed by accelerated cold check test, there was considerable
variation in the number of paint film cracks among the logs and among the cutting positions
of test specimens in a log of Red lauan.

Among the Dipterocarpaceae species in Table 1, the number of paint film cracks which
developed on Keruing, Bangkirai and Kapur woods was more than those on Red lauvan and
Meranties woods.

The number of the paint film cracks increased with increase of the apparent specific
gravity of wood, and number of vessels on test specimens. (See Table 10, Fig. 3,6)

As the conclusion it can be considered that the paintability of Red lauan is good for

practical use.
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XIII 74 Y EVELY Y K 57 HORMSH:

BOMomo[M e

COWMERHFEHOME T 2 BO—EELT, 74V EVHELV Y ¥ 57 (Shorea negrosen-
sis Foxwortny) OFEFMMHLEFEEL-bDTHS

EDFEDTELT, BFEZTHEILONL T ENFEFROIT—AM], T VIEREE LB LTH
HEMADCEE Ui,

CDRBETTHHITHID, HERKOBERNY SN RMETFRERTMR-HYE, otfickd e
WIS -T, TIREG Ll SsResmELZLES,

2. R B B &

2. 1. f# Rk

PRAIFAES KA-1, 2, 3 ORAAEHEN Ui, BRI, DR 5 em OIHIROh i
FHFBZHERL, LHZO20TEROTILOAKS PR 80~90cm DOREFEADIY, BHMITIEN T
(Hy, Bl o D222 DB0B DY), v F— LN BHERTO/NS NS (Hy, #LLH oD~
2R D FI0BLLHOHR) . TDOWMEDHDO Hy 1ZE0 5 (He, BOM 0D DEIE0B DR &
7o =IO (Hy, B S ONII2 DRM0BOYS) O 45:-Hih- IR L, ERF DK
BORAEORHEMR 1.

2. 2. HBFEE

REFkd, MROMEAORBREMKIC J 1S 72 2119-1958 TRMOATPERBRFH:] < Licht
i, TOANFICOVTHE, # T —AMHMOWED KON EBDTH 2. Bk, MREALIS T, &
HElced 02728 T, 3TOMFHHEAER L.

3. HARERBPLIUER

L OMHFAOREIC X 2 EIC 20 T2 Table 1 2 6h53X D18, AXUXFa4, H75
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B E RVAINDS, Hy & Hy I220TiE, #49 X724 D No. 3 DMK, #7524 @ No. 2
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HIDVTHEAKRE S, TXT1HBOMRBTHEULRESS S, BLEITEWCESHS, IMITENES
EDHESHEZRFLPTVIDLEEIOND, CORFHADBICE Y LIV TIE, BHEY
DAV /A VEI Y, =7 F¥EINA VERLUMENTS -7,

27, BUNHMOMRMRRE B4, Tablel pobhd ki, HUKOENTERLY, £hkE

(1) ARHERyHYERR



from pith (Heartwood near the boundary beiween sapwood and heartwood).

from pith (Heartwood near the pith).

DAL S DA 0B DB D0 About 609% as relative distance from pith.
EDH S O DIB0B OIS O About 409% as relative distance from pith.
PR B DA D20B DB D0 (BELITEVERST .04 About 20% as relative distance
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Table 1. 740V EVELy F 57 VOEMCX3BRRBIE
Percentage of weight loss by decay on the Red lauan from the Philippines
B RE I r——
£ R ™ BUA& & 5 |8 b ¥ | Apparent | REBABORM | oy 0" &
specific B A
ravity in . Corrected
. . Sap- or | BT4VY Range of weight .
Test fungi Log number air dry - weight loss
| heartwood glems loss (70) %)
XA-1 S ’ 0.55 2.4~ 3.0 0.8
H, 0.48 0~ 1.2 0.1
H, 0.46 1.8~ 3.8 1.8
Hs 0.43 3.0~ 5.5 3.7
Hy 0.35 1.7~ 6.7 3.9
v 2 S 0.64 1.8~ 3.2 9]
H, 0.64 1.8~ 2.7 1.8
AATXT 2 H, 0.57 2.1~ 4.2 2.6
H 0.46 2.6~ 5.9 3.5
Tyromyces I-Ij 0.41 3.4~ 9.6 6.4
palustris ) S 0.67 | 3.4~ 5.2 1.2
H, 0. 64 1.1~ 1.8 1.1
H, 0.58 0.8~ 2,3 1.4
Hs 0.47 0.3~ 2.7 1.4
H, 0.47 1.8~ 4.9 3.5
7o M ~
Sapwood of beech | [ | 0.64 | 25.2~30.5 27.3
1 T 1
XA-1 S 0.54 13.4~14.7 12.1
H, 0.48 1.5~ 1.7 0.9
H, 0. 46 1.5~ 1.9 1.1
Hg 0.43 2.4~ 2.9 2.5
H, 0.32 2.8~ 4.8 5.4
7 2 S 0.63 11.7~13.7 10. 4
H; 0.64 1.4~ 1.8 1.2
AT TRy H, 0.57 1.6~ 2.4 1.6
L Hj 0.46 L9~ 2.4 1.6
Coriolus H, 0.42 2.5~ 5.4 2.9
versicolor w3 S 0.68 12,7~13.9 10.0
H, 0.64 0.8~ 1.7 1.1
H, 0.58 1.5~ 2.7 1.7
Ha 0.47 2.6~ 5.8 3.7
H, 0.47 4.4~ 6.9 5.0
7 o+ A ¥ ~
Sapwood of beech S 0.64 [ 18.4~20.8 19.6
0 1
XA-1 S 0.54 13.2~15.3 12.4
H; 0.48 0.1~ 0.3 0
H; 0. 46 0.2~ 0.7 0
H; 0.43 0~ 0.9 0
H; 0.33 0.2~ 0.4 o}
v 2 S 0.62 8.6~11.8 7.9
, H, 0.64 0~ 0.1 0
E4 w2 H, 0.56 0~ 0.4 0
Pycnoporus Hy 0.45 0.4~ 0.7 0
SN Hy 0.43 0.3~ 0.7 0
coccinens "3 S 0.67 7.2~16.2 12,3
H; 0.63 0.2~ 0.4 0
H, 0.58 0~ 0.3 0
H, 0.47 0.2~ 1.0 o]
| H, 0.46 0.2~ 0.6 0
7+ M ~
Sapwood of beech S 0. 63 28.6~33.6 31.5
* St 30% Sapwood, H: [ Heartwood
Hy i Bilod © OAF272 D80S D4 D08 GAMITE 4D 04F) About 80% as relative distance
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bEIMGEL BB I Lo TR E Mo
TUTB Y 2MITEDEEEZ 280, TOHTELT
i, @A E FRABEENEAL OND . TR
SPTOVTIE, EIZEELT 2/ —ABIIO0T,
AV Y AT T HTVIEEOT, DO 5 &
DEAFUOEO T ENHEIN TN LD, 50 v
DV TEDHBND B4 ED N, &, TONER
HLOETOLDAEHRS DM, Witz Lnkd
ST IARETWTH 200, WMAITAHITAT
HERHEDMBIZDOTOAMNLINETHI, C
OFEWHNEBIGHLEEDOBEFESIS O H Vig. 1 o& : o :
TH 5, Fig. | OBIER KM OB « Otk 07 pa)
TRIFLALALTHYD, HERMDES/ T £hub Apparent specific gravity in air dry
DT, Table 1 OEWAE T O Z ORI Fig. 1 Red'!z'lufl11, LIz EBY S REHED
BRI MOTE CMH L SHERUH K ITE S Relat1011€%l§e&t$§§nﬁtie® v-vweiht loss by decay
&, TEOADHAUNI I ABBICH S (HIBIERZ and the specific gravity on the heartwood
of Red lavan.

WHEBEHEEISTHR.

HLLHIZ W TR A7 787, e 4 02 rDEIK K -T, #lKE S10BHIEOE L g R
Zoi, LHICHEBELTERULRTOCEERULD, A4 9X7 250543, ZAKELILAYE
BELVEL D THRMSKRET L. SAKLEBALEINERTH LD OEZTHIZHT S
EHED BN EEDN S, DMIAAYXI 2, #7725 DlEICH LTRILEmEZRL, £ILK
ESUMIGRENBAER EASEERDLME L, L hEoERIKIZO0T, bIh s eEINESHS
SRdze LipL, e 827220 THR, Sk SilaL bEHRBAONREL, BlKBE 2447 X7
2 ERIL XD CHERTHRETR L.

7k, KA-1 OAKIR, BOAKCHKRLUTERIANSOD, COEHTRROBRIIENTE %M
1<, U, LHOBREE BRI CHIAER L.

PLEDAIC XD, L ESENEN 1 HOWZ DO THIRERETR Lch, OR339t
NETCHDY, KBICHEA LALBALTELSL L, VAR IZHECL-TIEMRT 20HLP5B0DT, EA
HRBROEAS, 1EORTHEALALGE, 2OMPMEXETIHOL LTHM T2 ENRNEE
ND TOXIRT LA oFBINL, EHILHIZIEANIHLLEOEHRLLT O, LHORESD U,
Ti, HARHIAT LT ORI IE, $8bb, /Y E—BATLLTLOT LIS SR, Sk
D15 H O IFHESEE S5 . UFRBTORRFHC X 2 F/ARRY OB TE, v ¥ 797V Shorea
sp. BMMEBRHNGETHD, AHEORF, #7vOLMERBEOMIGIEARLTEY, 2o
HRESDETEZLSL, GHHET M OANTLHOI V=7, D50 K] OXFITINE LR
it

AETEBLR > TEI—MOMTHBIMD S bD 7 23K FROYIE, COVy F 77 vOFR
AREGELTH B E, Shoreasp. DISIMTIE, ®T4+ AFVF, T4+ Lo ¥ A7VFLERRARE

T ho I .
6.0

T.palustris ®

[} Cversicolor 6 «—:—

4.0

2.0

Weight loss in percent
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Table 2. # # H & # H O
Percentage of weight loss on the
— .3 *d % 7t H A
e . Mark of
Common name Scientific name Locality species
PR AV Shorea negrosensis 17 4y ¥ ¥ XA
Red lauan FoxworTtrY Philippines | g
AR " ) Y =Ry
Bangkirai laevis Kalimantan ViA
T4+ AZUTF B 0 ;
White meranti i’ Sp- VIB
FAr Lo AFUF r sp. " VIG
Light red meranti sect. Rubroshorea
25 9 (1) " sp. ,
Balau scct. Shorea (Eushorea) ’ VIH
287 9@ v sp. " Vi1
Balau scct. Shorea (Eushorea)
AR AR ‘3) * Sp. ” \“[[J
Balau sect. Shorea (Eushorea)
as=Fv 7z liypochra A v iR YT
Komnhan Haxce Cambodia B
FoaF— Nvadg | Dipterocarpus ” nA
Chhoeuteal bangkuoi ) tnsularis Hance :
T F = H— " alatus L ;
Chhoeuteal sar Boxs. e
gona s A .
Keruing g Sp- Kalimantan VA
< 7 e
" ” SP. Malaya IrA
= . . 7 y v v .
Z pit(i)‘n g Dipterocar pus graundiflorus Philﬂ)pir)xes VA
2F— T4 Hopea pierrei oy K YT 1E
Koki khsach Hance Cambodia
¥ 7 A . . AN = r v
Giam Cotylelobium sp. Kalimantan VIE
Il{/csZk 7 Vatica sp. " VIF
AT = - b & v 2 F
Kapur Dryobalanops sp. Noth Borneo | ma
T Anisoptera glebra /R A nc
Phdiek Kurz Cambodia
c 3w Parkia streptocarpa v oD
Ro yong Hance
AB—J JFIiA Dacrydium elatum ” IF
Srol Kraham (Roxs.) WauL.
oy Jr7v s .
Rong l(Jaa)ng Tristania sp. ‘ “ NG
TtV h Yy = r2 v
Jelitong Dyera sp. Kalimantan VIA
Ij{]arzs A Aquilaria sp. ” ViB
F2) v - ..
’}-eZal)ing Tarrietia sp. ” ViCc
gh;;pa]ﬂ Michelia sp. ” VID
FN A3 A - -
g olr n7eo7r oal?_ 7 Quercus sp. ” VIK
1 " v
I/Zi-e.l/eflzang Artocarpus sp. o ViL
F70 Eugenia sp. " VIM

Kelat
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L0 o @O o oK B N
heartwood of tropical woods by decay
woE oM L B W t./login percent -
AXTRF Ry I h 77 a2k S = g R N 2T
T. palustris ’ C. versicolor P. coccineus 1. lacleus

2.6 !, 2.2 0 —

1.0 0.8 1.1 —

1.1 2.1 1.2 —

0 0.2 ¢} —

a o] 0 —

0 0 1.4 —

Q 0 1.0 —

1.6 2.1 — 1.3

1.4 4.3 — 1.3

3.2 7.4 — 3.2

2.0 7.3 — —

7.1 5.7 2.3 —

7.4 8.3 — 7.6

1.5 1.6 —_ 1.3

0 0.5 0 -

0 0.5 0 -

o 3.2 — 0

2.0 2.1 — L.4

11.5 13.9 — 15.5

C.6 7.3 — 3.7

3.4 2.7 — 2.7

5.0 18.6 20.0 -

25,0 18.1 38.9 —

¢} 2.6 3.8 -

0 0.3 0 -

0 0.7 1.6 -

6.7 16.2 23.7 —

o] 1.3 2.0 —
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EORMEEE DD EEDND, TOMDSYFT4, <39, an=tviz, Ly F 37 kDt
Iz K &0 Dipterocarpus sp. T A F 25— 3724, FaFs—nw H$—n, ik
VT EPVOEMEIR, VL Ly K 39 Y XD RIS O LK S5 . BT TOIA
RRAOHRTH, T YBIUF 27— (WFNb Dipterocarpus sp. THMIC OV TIERY) &b
4, SHOWREKT, Ly F 77 v Shorea sp. XD HHEV. TOMDETIE, Ly F 7V
LOHFEONENSDELTHT—MBE L. 2OUD2+— 294, ¥T4, V23O TFRLL
v ¥ 77 7EORWAEIRE 0. £<iCa+~ Hopea sp. 13, HHRBR T SFIBTRALIEITH
15, COWREL O IWARBICET 5 £ TIZI0EE) 2B O LIEE SN, ThdTHHEOXEL
CEERLTHS,

B, Vo ¥ 37 v L{MOHEEOBMITEEE T 50 CHALMI, £ETICECU-T
EHEEMOLFIZ DV TOREESY, $ 23T Table 2 178 L2, Shorea sp., Dipterocarpus sp.
EROFEHCE LY, SMHMOBERBDOED, £IK FMNECEOWTASNIMOBEMER L.

4. & 2]

Vo ¥ ST VOIFEE ] 1S 7 2119-1958 TAM O R TE] Kk ->TH@MA LK, <O
HRIS2EDEBDTHS.

1. AMEBLHICHEUTERLPT O, LHIZMERR ML bbTHh O EUHADHET, MOFAR
B EESDETELD L, 2RO S RO STIE T, Ha0idchill
YT 5 LMl S5,

2. DHMOBEHTICET 2@, BOITGEOES S, IO B8 X DB LPTOEERSZ
Sl MBOANV T VA VETI MY, v I VEI VA Y ERILEMICH D

X ik

1) Erormar, H., A. Fraxk and G. LixpsteoT : Constituents of Pine Heartwood. XXVI1I, The Con-
tent of Pinosylvin Phenols in Swedish Pines. Svensk Papp. Tidn, 54, 275~279, (1951)

2) , A. Misiorny : Constituents of Pine Heartwood. XXXI, The Content of Pinosylvin
Phenols in Swedish Pines. Svensk Papp. Tidn, 53, 605~608, (1952)

3) ARG : B O, 2 Y vy B VER YRS L, RUA L AT VF, BV TR VES
#HE, BXT~ 7 Viis v A4 v OivEIRER, HaUH, 230, 1656~176, (1970)

4) —— 135 R EBRHEHONRER B3 H), AHEOFASRICK ZHTHEAENE, &
HAprst, 232, (1970)

5) A HEMOHE 4, A 2 wdESn 7 — B0, AT, 197, 151~153, (1967)

6 ) Twieices, B. A. : Position Effects in the Quantitative Determination of Heartwood Phenols
of Pinus sylvestris. Phytochemistry, 7, 8, 1411~1413, (1968).
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XT Relative Durability of Red Lauan (Shorea negroscnsis
FOXWORTHY) from the Philippines

Shoshird MaTtsvoxa

Summary

This experiment was carried out to determine the decay durability of Red lavan from the
Philippines against common wood-destroying fungi by the sawdust-block method (JIS Z 2119-
1958).

The results obtained from this test were as follows :

1. The difference in the durability among each part (H,, H., Hy and H,) on the cross sec-
tion of the heartwood of Red lauan was recognized, and the weight loss on the heartwood near
the pith of log was more than on the heartwood near the boundary between sapwood and
heartwood.

2. The durability on the sapwood is lower than on the heartwood.

3. The durability on the heartwood of Red lauan was graded moderately resistant.

XIV 740 VpEL Y F 57D 07

ST " R T
BOOE Y kW B e
Zli 11 ]lx(.'i)

TOHERMEBIET, AL THN - TOIERHE "HEHOHIT" O—BE LTiTH b0
T, 4 VYLV ¥ FOVYHOI T T FEICL B TLRBROEESIC DN TR D TH B,

L. #HE#e L URHBRTE

HAMOAKFE TS Table 1 L9 THS.
Table 1 Zili SN T BWMKHT DT, AT, ARHHHEOREIELL 746, &0, Fa-

Table 1, {t ik ¥ Wood samples
Y 8 o Bk & &
Common name | Scientific name Locality Log number
XA-1-(1)
vy K 739V Shorea negrosensis XA-1-(5)
= yoe v XA-2-(1)
Red lauan FoxworTuy 1 XA-2-(5)
IXA-2-(1) B*
XA-2-(1)O**

* @ 50 Brittle heart.
** o AT Outer part of the disk.

(1)~(4) Wi {eFBHRELTE 3 H
(5) FREE{eFEIRTEILEN 2 #
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w7ZDELED, KEABIUER VT OHEBELEOMREH D ITNEEITE - WENEERX

DRERFTFTHY LN TH B 12720, 7 77 MIEEMEOEET VA ) IRINBIZ16%D 1 KEEZ{E
Al

2. BRBLUEBE

I R (- -0 3
B DT 5 K OBRKANH D#E R Table 2 DL HDTH b,
PabbF D (LAEHUKI2, (RN L E 127 <, RO M (Brittle heart) & (3RO LT3R

BoBERITULTORL. o OlE ZH T TRRETE - TE A E L OFEF O et & s
A&, Ko WESEfEROTNGEN I v—FZBL, V7= VAFRIBEU LoD ENT L
—FCBT 5, FODTHRHMNEDIE o2 r o0 —R5HHT, T TORYTIZINDGEHZ 5012
W, BEDOHEEZT LTS, BHEERT S e-tr o —XEHFEI 5.5
PIDINETOREMERLI.
2. 2. MO RRERERE

HRAMEHEONER, Table 3 D& EBYTH B,

pratbtodiER 2 164~1 77 mm, Hkifikilz 33.9~37.2p,
SUBUBIC R BEMEH T O RS L. HERAMOWT (ARHMEL) Bl & - ofili®s L,
XA-2 OEEED © O 27 m ORAITPPEMIET L (0.52g/em?), T SO, Thi
BoTELMEMOREATE, BHERTELWANTYN S v— 12 L, SRR R
{, HIEEOFESZIPPWNI V- LT 2D EEL6ND, Lichi>T, HMolbfd LENE

Table 2. #taXH 0D (LAFER
Chemical components of

+o “"}VU—Zﬁﬂ%&.xﬁ

Y
~56.7%T,

kDL X1 8.2~90.1p T, MHikL

;:_'K ﬁ E{ ﬁ} FI {’é‘: &} SO]leilitY in fotro— Z2¥| g-t o — z*2
# L THA—g e

Wood sample Ash Hot water Et/-\OH/— Bedtnze/ne Holocellulose a-cellulose
XA-1-(1) 0.35 3.8 2.1 | 8l.4 56.2
XA-1-(5) 0.68 3.3 1.9 80.5 53.5
XA-2-(1) 0.30 2.6 1.6 ‘ 79.8 53.5
IXA-2-(5) ‘ 0.21 3.5 1.3 ‘ 82.9 56.7
XA-2-()B 0.23 2.3 1.5 81.0 58.4
XA-2-(1)O 0.24 2.5 1.3 | 82.4 56.6

All results are based on oven dry wood.

*1 R, Y /= VHiE Ash, lignin free. *2 K4HiE Ash free.

Table 3. {tEbrkiE o LRI

Morphological properties of wood samples

x
Wood sample

@ 1 & (mm)
Fibre length

O B W

Fibre diameter

ALEBEE ()

Cell wall

M OB R I (gfem?)

Bulk density of wood

thickness
XA-1-(1) 1.67 37.2 8.2 0. 40
XA-1-(5) 1.66 35.9 8.9 0. 43
XA-2-(1) 1.77 33.9 9.4 C. 44
XA-2-(5) 1.64 34.3 9.1 0.52
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Table 4. e 7 (b5t L OiEE cn 7 OVEET
Pulping conditions and properties of unbleached sulphate pulps
2V TSR BALEE25% GHRMET A YY), EBERA Y Vo —n SRR (170°C)
gk 1.5 hr, SIEEEMHFE 1.6 hr

Pulping condition : Sulphidity 2595 (based on active alkali), schedule : 1.5 hr. to
170°C, and 1.5 hr, at 170°C.

o o - . . B gpE | . T . 4

ammn] w0 o8 lw | % L T ozl k| peEckE)
| Liq. to — — . .
Coock . i i oE i , Roe Kapper Brightness
No. | Wood sample ;V,?t?d Screen- ‘Screen- | Ti: number | number | (unbleached)
atio ed ings | otal

1 XA-1-(1) 4 46,6 0. 04 ‘ 46.7 5.05 I 33.23 15.3

2 XA-1-(5) 4 45,2 0.1 45.3 5.98 39.18 13.0

3 XA-2-() S 47,4 0.1 47.4 3.69 24,62 19.0

4 X A-2-(5) 4 | 45.6 | 0.2 5.8 5.27 34.62 13.5

5 KA-2-(1)B S 40,7 0. 04 40,7 4,11 27.28 24,7

6 l XA-2-(1)O S 48.5 0.2 48.7 4,68 30. 89 16.1

* $44u95 K4 Based on O. D. wood.
EZRLTNWS,
2. 3. /U7
2 FDEEE X G o7 T FOFETTIE Table 4 D29 THS
7o FILHENTA5.3~4T. 4B T, HEVREQBEMRBRBoNLH TR 2 ) — VEERIERCDE L,
ATV TA BTN AN T, 72721, XA-2 OBLHHBO, OV FHUEE 40.7% T, bkl
B2 LEpRDENIETR LD, Table 2 ZMuhiikHic, OB ENAREGIEDTD ra—2,
O —ZOEEMIZIBLEALESEDSAKNOT, COFKNIZONTI, 2 THHFRRON
CeltuE A1 %)

wood samples

Y 7 = v ] w & (B OX
- Solubility in (successive extraction)
Lignin ~ F YV I —F W T FV ARS =N at
g Hexan Ether Acetone Methanol Total
33.4 0.82 0.77 0.92 1,18 3.49
33.5 0.69 0.70 1.16 1.77 4,32
32.2 0.62 0.73 0.73 1.26 | 3.34
33.7 0. 60 0.74 1.42 1,41 3.87
30.6
31.5
PORFOATTHITERTENE D o, 09— Tiliid3. 69~5. BTV TILH IR/ AT & LTEMRED

=]
ETELERLNG, KEA A TOMBIEZ8. 0~19. 0TH S DKL, Wl MiED & H124.7& L EIEs
WAL, S OIELOMIEM v LT 5 L, WRTEIEOHITERE, RERSwI v
—7EEL, o~ {EEZPREL, REACVTORMKETE, HEOR74 F 27 VF (8.1, 7
A Ly F A7VF (28.8) REXOMIEHEN.
2.4 & H
RSV T DA, Table 5 ©&BHTH B,
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Table 5. # @& ,* v 7 @ % f
Properties of bleached sulphate pulps

n %Y 5 3] [N
R X H Yield (%) Brightness PC fi*
R F LD ¥ S =R EN
Pulp No. Dnbledched pulp O. D. wood Unblea- | Bleach- |PC number
basis basis | ched | ed
! XA-I-(1)B 96.6 4 45.6 I 153 | 835 1,54
2 KA-1-(5) B 95.3 43.0 13.0 ‘ 82.8 ‘ 0.98
3 XA-2-()B 96. 0 45.5 19.0 | 85.4 0.90
4 XA-2-(5)B 21.0 41.5 ‘ 13.5 ’ 83.5 1.22
5 KA-2-(1)B. B 96. 3 39. 1 ‘ 24.7 82.9 1.64
6 XA-2-(1)0. B 95.8 16.5 | e | 84.2 0.94

* 0k 1) RBE, See reference 1).

144 Cle-NaOH-Cl03-NaOH-Cl10,

FAEO AN Y 1) B, Bleaching conditions are described in the reference 1).
Table 6. & J1 & R & P

Evaluation of sulphate pulps

i

. A e ) e i 1) =
oo 7w on F B[ s Tw o) e et | 112 i 70
nT Lol ., |Break- | % WX . [Free-

S, ok Persts [ el st | ‘rear [PoliE" e

Pulp No. g S length | factor | factor ancel (€SI

| g/m? mmj gfcm? km ! cc

1 1

1 XA-1-(1) s9.86 | o.071! o.84 8.4) 7.0 141.7 ; 1,500 220

a3 2 XA-1-(5) 57.351 o.070| o0.82 8.1 6.8 | 132,61 1,100 200

S 3 XA-2-() 61.31 | 0.0731 0.84 7.5 5.9 156.6 980 225

8 4 XA-2-(5) 58.93| 0.077 | 0.77 7.1 5.2| 152.7 300 210
0

®5| 5 XA-2-(1)B 59.13| 0.0656' 0.90 7.3 5.1 11C.6 120 230

6 XA-2-(DO 60.58 | 0.075 O.Bll 6.2 5.6‘ 151.2 580 230

1 XA-1-(1)-B 62.05| o.o72] o8| 8.2 6.0 141.8 850 200

O | 2 KA-1-(5)-B 62.11 , 0.073: 0.85 7.0 6.0 146.4 5801 225

% 3 XA-2-(1)'B 62.84 | 0.074 0.85 7.7 5.6 | 176.2 270 220

g| ¢ XKA-2-(5-B 60.48 | 0.070! 0.85: 6.3 4.8 158.7 200 23C

il XA-2-(1)B-B 61.28 | 0.066| 0.93 7.0 5.2 110.3 150' 220

6 XA-2-(5)0+B | 62.81 | 0.074] 0.85 6.8 5.3{ 188.5 | 260 200

SR v TOFAMZH T O R T, KR LEALO O3~ I h » o, —F, Bd
EHOREEATTP CHMIE, 0.9~1L6RETHE DML 0. WRDORRT Dipterocarpus J8D I 4 v
ren 7 Loz, HFCGEb ol — b OIS I2ATAR, SHOHERM 7 icitiz s
AERD ONIED -T2,

2, 5. SULTOIRREE

R 7 CRETAH X OEI) OB ItERiZ, Table 6 DEHBDTH B,

SEACE oL AR O IMASEIT, BRI R KA-2 A5, FIERY, BE, BrHSE XA-1 OF
AES. Thid Table 3 8N TV ALHIE, KA-1 3 XA-2 1T~ L, MOEVEERMHCRL
L, REHE QAN <, —TTHEERAL <, RURBAE AR 0O &0 2 BB DR ER T T
WBELDELDHIS, T2 XA-2 OILH T, A TOWIEY, ABRO LT ERET BE, BlEsm
&, TSP DEOD, THEY, WHESICIH T AP oL, ARV~ + OBEIZ0.90
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THEDED, TDZEF, HHFMWEHoREIORIhTL A LS 1IC, LU FIZABREERELTHO
BHEEEROE S, AR O EE AT <, IR A, BMEDSH O & 0 S LB DS EPIZY
FITHLHDLEEbNS

Table 6 {TRENT O L WER AR (LOWEEM L 7 ET 2 L, /0Ty — FOWE, fi#BEELSIC
FEHIAPR LM AHER LT 5. FABLAMIIE 2 HRIEDETEDEL .

i £

co

TAYEVELy ¥ 778 (KA-1, XA-2) 20T P LR A TS - e

BOoNAHEDOBERIRDEEDTH D,

1) KRS O U, ESNIC S Lo idin d, Bal Ml H5Ic e - e iIm St o 1o

ROELD—Z, e-ENE—RAOAIIZERO A L.

2) LM OBHERIZ 1.64~1.77 mm, SHEHE 33.9~37. 2, FBEEDIE X 8.2~ 1 THo
P MORE (BESHEZ) 120,450 & THRENHSHIET L,

3) S SERROMRE, SO TIREBEE AT DL, HEED CNETHRMATT IR » TE Mk
TORMTIE, FHEE LB AT LTO S, —Ho—lidtE <, R ov 7O RIS,
EEMEH T ORNERIVANES oo, B A TORIBBATARIZEALERDSNT, bbbk
o BLHEBO v 7R}, WERBAZVEBNMUER LA, OWDHATRIAR v 7L
BLUTRERAEZBED ONED 1.

X fik
1) & B« Ss0E - N Mo SR REN  FERMOSITS, A v HY TEMOER A vHET

T 8 Bt b (3530, MRIKIEEE, 197, 155~166, (1967)
2) iy o MO LT IL, Moo 22, 175~187, (1968)

XIV Kraft Pulping and Papermaking Characteristics of Red
Lauan from the Philippines

Tsutomu Kavama, Fumihiko Kixucni, Isao Takanso,

Kuninori Usami and Osamu Hoxpa

Summary

This paper presents results of experiments on the kraft pulping and papermaking of two
logs of Philippine Red lavan (Shorea negrosensis).

The results are summarized as follows :

1) The results of the chemical analysis of the wood samples are given in Table 2.

The wood samples gave higher holocellulose and e-cellulose contents than the correspond-
ing values for many species of tropical hardwoods. There were no significant variations in
the main components and extractives between brittle heart and outer part of the log.

2) Morphological properties of waood fibres of the samples are given in Table 3,

These samples ranged in fibre length from 1.64 to 1.77 mm, in diameter from 33.9 to 37.2
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p, and in cell wall thickness from 8.2 to 9.1 g The basic density of the samples was relatively
low.

3) The results of pulping and bleaching tests are shown in Tables 4 and 5 respectively.
Evaluation data for the unbleached and bleached pulps are shown in Table 6.

The pulps from the wood samples had higher yield and strength properties than the aver-
age of the pulps from many tropical hardwoods. On the other hand, these pulps had rela-
tively high Roe number, lower brightness of unbleached pulp, and poor bleachability. The
pulp properties of brittle heart were quite similar in comparison with those of outer part of
the log, except for its low pulp yield.

XV 7408 rive ¥ 59O ~— FKE— Filk

1 (2)

=
Bz
::_{_%
it
223

L x b &
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Results of screen analysis
N—
BRE S

BIURE °C i ~24 24~48 48~80 80~150 150~

Log number )

and temperature
165 17.4 47.2 10.2 4.1 21.1

KXA-1-(1) 175 16.3 47.6 8.0 4.9 23.2
183 16. 1 48. 4 6.3 5.3 23.9
165 14.9 48.8 11.3 4.5 20.5

XA-1-(5) 175! 14.2 48.0 10.7 4.5 22.6
183 14.2 47.1 | 10.5 5.1 23.1
165 15.8 48.% 7.4 4.2 24,1

XA-2-(1) 175 14.0 46,7 10.7 4.9 23.7
183 14.1 47.0 10.7 5.8 23.4
165 15.9 | 46.5 11.0 4.0 22.6

XA-2-(5) 175 15.2 46,5 9.2 5.0 24.1
183 14.0 40.8 14.5 5.7 25.0
165 16.8 48.1 9.1 4.5 21.5

XA-3-(5) 175! 15.3 46,5 8.9 5.6 23.7
183 i 14,7 46, 2 9.7 5.6 23.8
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Table 2. [ @ pr*
Brightness of fiberboard
El 14 i3 Brightness

[ N % * i i3 Cooking temperature (°C)
165 | 175 | 183

XA-1-(1) | 24.9 ' 22.3 18.8
X A-1-(5) 25.0 23.1 19.4
NA-2-(1) 24,9 22.3 19.6
XA-2-(5) 24.0 22.6 19.1
XA-3-(3) 22.2 20.7 18.3

| i

* Determined by Hunter's multipurpose reflect meter.
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XV AQuality Test on the Manufacturing Hardboard of Red

Lauan Wood from the Philippines
Sadao Nacasawa and Yasaburd Sawo
Summary

This paper presents the results of test on the properties of hardboard made from three
logs of Red lauan (Shorea negrosensis) grown in Mindanao, the Philippines.

The results are summarised as follows :

1) The mechanical strength and water repellency of hardboards are favourable.

The results of screen analysis and brightness of board are very similar to those of hoard
from other tropical woods described in previous papers.

2) The pulp yields of these wood samples were higher than those from the broad-leaved
wood species (beech, oak, birch etc.) grown in Japan.

3) The water repellency and hardness of boards increase with a higher cooking temper-
ature.

On the conlrary the moduls of rupture, impact bending strength and tensile strength de-
crease.

4) The sizing by parafin was not particularly effective for increasing of strength, but it
was for the water repellency.

The qualities of sized hoards could meet the requirement specified in Japan Industrial Stan-
dard for hardhoard.

5) On the other hand, the sizing by phenol resin was markedly effective for increasing
both the strength and water repellency of board, in proportion to the amout of resin added.

6) The oil-tempering was most effective for improving the properties of boards in all wood
samples used.

7) In conclusion it can be said thal the wood from Red lauan logs tested in this investiga-
tion is switable as a raw material for hardboard production.



