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I. #
£ R o

Tt VEAR (Dipterocarpus spp.) WIEBIEREE, EHERM. KKRE L TRHASATH 32, BilE
BNEL, FERERSRLBVIOAR. FEAMLLTRIEBLAEAVWLATWAW, LisL, EHE1L
{E®RT T VEAMPHEE LB ZH LWIMIER OB A X ) & S0 RV FARBFEOE D 5@ L v
2¥9.

TENEARMEOWTET TRAVRS TENF 27—V, BTV ZVEIIVA UHOBERRE
i, ZThBROVWTHOMR L EOFIMEEEZHL I LIS, 78 AN ZAENTHD 7 4
VEVEDLDRZOW TR ELBRERRE 72 - TRO T, HMRANCATHEOHEEEN L Lobin
KRB H B

TNXIRBEEPLDADONEIRBROMEE 7 4 VDT E MMz BE, H1ENHMME LTH
BHBIED D20 DEBURRE T4 » oo RBRENCIZFEMR OBHES O ZVEFE AR >V T
REE TR TFETV S,

BERLETE M7 « U BN VBEO S OTHIARES, MHESEIRO LS Th D,

EEE Dingalan Forest Products Corp.
R 1966.4.18

¥ B 1504 310.461m*®

FHHH  Dicapanikian (Luzon EHHER)

oA EEAL
B o EK

05 HAMESEA L& 104, 13.318m® T, 1966 £ 6 B 10 BT AMK . K. 2@U Tk
720

BEARAK 150 Kic oW THOER, HEBITBARKI0 R DN THOERE, MikE% Table 1, 2
IZRT

Table 1 254 T, $ARARNERTI—GEENLRKEINLNEEbh 5,

HRABEADOKBUZ H7c » TIERDP LA OBEID Y, 1 ROIKTTRTOHORRI T2 2 THTH
HTHBN, RBRHSVETTL—EMOMENE G HERR) 202, MITEEZ RO 3HRT
BREORBRMPLEL 25, Lichis T, AFLEEANEEN, HEIL TBIIREZ WA, B
IZBR S e HBEOFEABBAL TS L, ZORATRRLS 5HMAORBRER L, hoFkiconT
RER L 7P 0GR & AERBESRDIZ BB,

Z0X SR LEEMDRHIEM OB IIHERN D R0, EEBENRE LI REIRBROBEIC B
TR Bk h Vv EVEI VA VHORBICEBEL, BROL D ELDIITBELL,

L7z o T, SEOHRERD b AFFRAOEED 2 KLU EOBICIE, EREAROAKRAMITE, 30~40cm §)

(1) AMEIMIEER - R¥HL
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Table 1. BERRFR & RIRFCEA & hic FORD R &SRB

WARAKOAER
SEHER(cm) MEARAR R
2 B E® B (%)

40 ~ 50 9 6.0
50 ~ 60 35 23.3 2
60 ~ 70 44 29.3 5
70 ~ 80 26 17.3 2
80 ~ 90 16 10.6 1
90 ~ 100 8 5.3

100 ~ 110 8 5.3

110 ~ 120 1 0.7

120 ~ 130 2 1.4

150 ~ 160 1 0.7

& 7t 150 100.0 10

Table 2. HRFRDERE L SMERRFE

LKEF & & [=X & ® oK o o i
VA— 1 o™ oo e
2 o &-9 RAOEEL, BESRN
3 270 74.5 AOFNBRL AT, Hik)2E, BilE
(340) 70.0 U
4 (120 60.0 LS
5 380 62.0 HAtte ks, &, @EL, (Ob6A?) #
(420) 55.0 e iz
6 o0y 5.0 VA—5 LDEFLV, BRIk
7 (o) 0. TN
8 (io0) 620 il 20
9 o) R WAL LbY, BIRESN
10 o -0 HAtEE XL, BIERDE

O) BAFROEST, () 0BENMERBSRMERROD, KOZEMWILRORE,
BigN%, T, DI HEETEEMICHIETOIR2VHTH D,

WL, MRk AHE, UEE, ML EoFE2UEScET50 50 PiHaRs 10~15 Boiic Bac
7720, ZOFRRIZL ESWTHEARGEL, SHRODDOEHEMEARS - Liz LT,
FIRHBRNFER, 10ANHAFAIEF T L CEEL T3, BAWRBERREEZ S VA—2 13X
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Table 3. #FFEEHEBICHER L2 mAES
o B A % 5 (VA)
HKEBREAB
—1 —2 ‘ —3 | —4 l —5 —6 l —7 I —38 |—9 |—10
@ #| O O O O O O O O O O
7 B O O @) O O O O
G B O : O O O
72 ®’| O O O O
# %) O
7L —F—4Hl O O O O O O O
O EWRES O
H ok @ Al O O O
B R & & O O O
B oK B E O O O
it il O @) O O O C O
VA1 —T M~ VA-3
/‘ W -1/"" Bn
4 N
o1 |02|g 04| 05| 06|07 08| 09| 10 11 bbb il 26 f/ma/mim A
\ / \
) N
~ L—"" D, 62 cm S LD, 72em
L.80cm L, 200 cm

Fig. 1 VA—1 UKD AKERK
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ﬁ
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VA -8 —
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1
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\O

o8 2P Fig. 5 VA—8 FADARK

/KFF

AN 03 /
02 pd
D, 86 cm

L, 345cm

"A%_‘f\i 4 —M/\\
07 '
/3

/ 08
4 09 L 03
10 20 / o4 14
" / 03
[ 06 \
12 07
07]02| 03 05| 04 08 02 01
09
13\ 4 \15y6| 17 18] 19 y \ /0
\ 2 \ / 6 |15
\ \ 12
k D, 67cm

~ L D, 67 cm |~ L, 360 cn
~L — L 380cm

Fig. 6 VA—9 FLKNAKEX Fig. 7 VA—10 FLKNAEK

R, MBEOET, /2 VA—8 IERENKL, VA—5, VA—9, VA—10 iZEAROKEL, VA
—3 BHMERFENTH BNAROENIERITLELL, FLY BB R EOMEND - /e, HENZ
5ol EAL LT VA—1, VA—4, VA—6, VA—7 BL Tt e LT VA3 &BHL, VA
—2. VA—8 % Hilltht, VA—5, VA—9, VA—10 % T8I0 FeEEERRM & L.

FHRIEE RO FEAFEAES X Table 3 TH 5.

R Y72 0 M8 HEOHAMIFEANTO» B HHM L, STl >0 TR TR TOFAK >N T
RBREATH 5720 TOMOTBRIC OV TI—IFEHM L THSBENHIRE B L THERA LG L, BBk
FA B FAD —#% 60~ 100cm I EE] > Th b MH, S RREEIL. BBAOMEC X 5ERE
BAS2MZ LI-RBRFEE L 235 B,

— R L 72 FEARO AR B L O XRES % Fig. 1~Fig. 7 I&7 %,
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Table 4. ¥ H ®H B » # F

£ B O B = (%
HAES EWMAMEE - RO INHERE

A (8 /cm?) X B2 F @ B R F R $(i'#(f/,»)%
VA— 1 0.58~0.73 3.97~6.22 9.40~13.15 2.08~2.51

0.66 4.89 11.01 2.26
0.66~0.70 4.47~6.64 9.28~13.08 1.97~2.18

VA— 2 0.68 5.47 11.15 2.05
0.64~0.72 4.17~7.54 9.14~13.66 1.81~2.23

VA—3 C.66 5.72 11.32 2.00
0.64~0.71 4.61~5.36 9.71~11.61 2.08~2.31

VA— 4 0.69 5.03 11.05 2.20
0.67~0.76 4,34~7.68 9.84~13.49 1.76~2.20

VA— 6 0.70 5.60 11.63 2.12
0.63~0.76 4.84~7.94 8.61~13.58 1.60~1.96

VA—7 0.71 6.36 11.24 1.77
0.59~0.69 4.85~8.17 7.89~13.95 1.63~1.85

VA— 8 0.66 6.87 11.89 1.73
b # 0.58~0.76 3.97~8.17 7.89~13.95 1.60~2.51

& 0.68 5.71 11.33 2.02

SRERDOEN

HRFEARIZ 10 AR L L FREIERICH TRI— OB b EE SR AN Th 5 Ll s . MBEER
Bnb L, THEHER YD BHEE L T Dipterocarpus grandiflorus ThH3d L Ex bhi

PRFENEFHNC & - mRBAIZ X 3 EBER 7T ROERFEANOLHAHEL Table 4 THY, VA—
1, VA—3, VA—8 MR/ V—FIJBL, VA—2, VA—4, VA—T7 2IR0PEV\ I AV —FICBL TN
Bo Elo, T ZITFLTWARWEDMAOFARIC DV TL FHBROFERTIE, KIEZOBENICEERT
Wh, BHEENOTEHEE GKE15%BENHETRTE0.72L42), MRIZLS 7 RO REHAE
0.69~0.81 (H7/KE15% W) LHBZL, BOHFHICBL TV LV X 5.

HREARTED 55T VA1 BFREOSBOBAKRE , BOM?E Mz - TR 2
> THY. RIERRUICHVESTEF 27—V, B2 FVEIVA B EHTHED, oA
BEOEINEL, FHORG R TR AT 2HEL 242 VHEL TV 5,

7 ROHEREAD 5 LEPIHEE (RHIEE oo %) OBRLREVL O VA—8 T 17.70%, 0
o> 6 BOFAOTESEL 15.68% THHINEXD 545, SEMICELLZELZRL TS, BRAOE
BREEORER, BI0ERF VA—4 BFLNEL 2.5%, 0L 5.4~8.5% 0HANICH Y, K&
RHBNER L 7 VA UM R D BIEAOAERIEROSBOBIL N S v B R L BRI ST
BIORBIHERNAE <, BHMWIZAD > THEL R TWT, WEETIKRRLILT 27—, LRV
IAEN =N, TN URRELETNS,

BHEE () LEBBER (R g/cm?®) Lok (a/R) H3E& VA—8 $33.5 TRLKAE
<, FOMIZ 27.4~29.9 DEFENIZH 5,

B OFRER LRSS L2k 200BRSH D, AEEOEY VA—4, VAT FEEOSM
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Table 5. & E E
fid £ fh 7 ot
=} 3 s
AKRES ARE|E B E | poymm | womeE | oms | vormx
(%) (g/cm?®)| (10% kg /cm?) (kg /cm?) (kg /cm?)| (103 kg /cm?)

0.62~0.77 117~142 498~ 648 1049~1233 139~175

VA—1 15.5 0.70 128 593 1136 153
0.70~0.78 128~137 594~ 694 1218~1317 140~187

VA— 4 15.0 0.74 132 850 1256 158
0.69~0.77 136~151 548~705 1136~1333 141~177

VA—6 15.0 0.73 142 645 1251 162
0.65~0.82 103~141 470~706 921~1308 119~169

VA—7 15.5 0.75 113 606 1143 148
7 . 0.62~0.82 103~151 470~706 921~1333 119~187

¥ | 155 0.73 129 622 1191 155

BERD L, BHERFEENBEIENEL Y, VAT [HEFESHL P72 5/mm? Liss T,

HEMMREIZ OV T Table 5 2 5RTLBY T, HOLFEENEY VA8 nfERIT ARV, TR
ROBESAHEOBIEN 5, KB VA—1 ICENEL B TS Lomz v L BbRb,

LR REE L CRAERRS 2B R A MRS O8> 28 3.9 TIVA Y, BT —AMRED
5.0 L IR L 272 /& W, E7MiERT (L), B&FM (R), AR (T) oY 7 R (EHE)
HL:R:T=100:8.9:5.6T, FaF— A4 LBBLTHD, VEXTRREFEETE ) boho
CIVEFTAETE MU E ) RRRFERD RN,

WM OBERIY T 27—V, JVAUHEVEST, 1 HBOERERKIIEN»S 10% £T10~12HT
HY. PRKESED THD. EEBCEL THIESHEI LAMS 2 & bdiev, EREARNHE
BRI, VA—1<<VA—8<VA—7<VA—9 DIEICEL 25 TWT, KEEBEIZ BIHL W32
BOEFRCTZLEAEBRRVEI TS, EMEARRT, WHEROE» -7 VA8 IZHRAIEL
IHEROEMEIE LR LR E R 5T

VA—9 22V TIT o IHERHM ORN Ziz X 2 9HEERIR, 2V A VI VIR KEF =57 — v
AUAAHBETHY, BEOBEEIVEETERRLIZI VA Y, Fa7—V F—IHLZIERIT
BY, BRIBNEVZD,

Bz & 3 HROHEMIKBREEMO 5 b THREL LN, IV UHE VIR I 7=t L]
BThEETIVWEBbh b,

5BENOEEANCE 5 VA3 IOV TOVEED EEMEOFERZ, Fa7 -V LY REFTIIVA
¥, BF—NFLREOBEENE R LIS, REBBHIRTIE €1 VEERIC L 3RBVEL, 5% TH
oTco THABEEHRRTIZ Y = / —/VBIIEEEERIN 80% NE LW ik {HERE R LT,

TNEDRERPLHT, HRLET M HRIEERIRE TS 50°, BIMEREIEE LA
BETRE, VIV —VBIIBEEANI IR T = — VEHIEEEA TR REFRTAEIEIFTE Y, &
OHEEIIWE £ TIRBR LT Dipterocarpus K0 IGENRMER L b hic.

HROTHENII BN £ TIIERREP SR TEE L2V, BB ThEF =7/ X Vi
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-
B & p-S .
E i it Gl [ ¥ A K E”
HAIRE | EMES Yoo RE e R E %IE‘ED}&‘& #E B EZ R B @2 ;
(kg/em®|  (kg/em®)| (10°kg/em®)|  (kg/cm?)| (kg/em?)| (kg/em®)| C(kg/em®) 3
288~384 -| . 461~535 115~148 693~962 1020~ 1400 116~151 124~160
333 498 131 116 1197 133 147 :
332~397 513~562 112~150 780~1212 | 1138~1557 | 128~142 | 145~159
358 533 126 939 1390 136 152
382~450 538~589 105~ 153 638~1188 | 1140~1867 | 128~137 | 141~159 4
400 . 569 127 957 1537 134 149 -
285~413 472~567 103~ 159 788~1515 | 1192~2360 | 119~155 | 132~165 E*i
349 536 130 1079 1583 139 149 -
285~450 | 461~589 | 103~159 638~1515 | 1020~2360 | 116~155 | 124~165
369 534 128 967 1457 136 149

SIS VRS LY, BB X BRI VA S EEBL T 5.

GINIRE O A BAR D BB D30 5 B 90°C THEMT B 2 LR L s, BREOIGEED #MmAK ]
LBl SCCRETHRBLT, WML BEES X P ETFRED TONTRETH55, £

BIROUBIIIEL » K 570 8% 12 LESA, 1.15~1.20 ORGE TR L 72 Kok 5 g8 =
U 7 BRI IR A AL B & BB L TR L2 L 22 D, S ORREEE 7 A A LERBIL T B

EABEM ORIV v S UVHED 20~30% £, ERNEREIC X 2581 BRoREL R
L Lpw L EROEBRAS % .

BAROHEE 1Y = 7 — VIR RRIORRTIE 7 VA Ui & RIS VBB RL, 154
SRV 2V T RGABIREER TEI I VA LD IVEERE B, LL, 2ERB (2 7HEEE
#) TRESMOBRMAEN 208/(30cm)? TREMOBENNEL L <. Bz 308/(30cm)?
KT B BTN D B, '

A OWTIRA AT LT X7, T T EFRDONTINA Uk HEBERBR Y TRV, Bi27E MY
FHTOWTIL, A r & 7 i X 3TFSRREEM L 7. BREBDH D& THEEHE L b PREOTHALE
L O L T S R ,
| PERT 4 VY VY U EBEOKBRBIES B4 FRENRRENT © b U HIZ 20 TOARME
DHFFEDOFERTH B, , VT, BHIRIC OV TORBELEMOBMEIEEMOWE 9, HERRS
B No.207 2 BRI, RIS EORECHHEORE, BEMOWE4, TIBRLRP72H
F—VHBEIRINVAVHON) 22 X5 HHEMEE, 7 VA L HOTSHERBEZ ER TV S,

ZORBREFTR S ICHIY) FER I URROFRTICHE . CRET S hic b RAMEE, W £
BRHE, A ERERBRREICECRH L, KIALTRBRHOARY, HEFMTI B TS
MR, FAREE, ALZFBOH 2 IBILBE L EFET. 282 hb—E0FEHEOFEATET
TERENTHEEESHEE LT3,
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X R

1D ARHE: EEMOME L, 7RO T7EMOME (1), MR, 190, pp. 31~61, (1966)

2) CFHEMOME 3, RS TEMOEE (2), HEER, 194, pp. 1 ~106, (1966)
3) — EEMOME 4, ERNVIFED SV OME (1), ARREFER, 197, pp. 61~74, (1967)
4 —— EHHEMOWHET, VB UEINVA UHOME (1), IR, 206, pp. 1 ~108,

(1967)

l. 740V CvETE N MOHH LS
A ) & e
1. £ X M =&

TOHER, 74V EURLTE FUHE LT DREOAMTRIZ BAS b 10 Ao fRILkicon
T, ThbOMBBEEEHL 2L, B 0REAMOERRHES (F4A), LI HES V-7 2R
ETHILeEAME LR, A—HKPIBIT 5H OBHZNERBELNS O~z d > T
REPBEREFTPERIL, ZhbNERMENZ OHRMIC oW TR & i AR L INTRMER 72
EDFAKFNOERMEIZON TR T BDNBEER L LTRYELDELNTD %,

IOHERELDVELDBIChY, BAZiEE, SHHTE o R UABIEER/ T —ER S Wi
RAFE#ES BEECHLT, EXR#nEERLET,

2. BIFEOXBICK ZHRERIFIR

1. HERBLUNH

T4 VECVRETD 7 AT XEUARD Dipterocarpus B bEES D, TXTORMO—MEFEFR
ALLTEAESAhTWSTE b (Apitong) EWHH4IX, 77 (Lauvan) & & HIibyXEICBIT 3
BAKRHO R TRLVEALENTOBHATEH > T, DELBIRTE FVHEHLTS LEEIL0 L0
THLE, ZROBREICE > THEREATWENTH S,

7 4 DY ORASEE MERRILL (1923)° 12, Z0BOBHERE 155 L L%, £0% FOXWORTHY
(1938)? 12X - T, 11 B BHE S hWAECE-> T3, FOXWORTHY [ZFIHHz, Zo 1158
FHCEOPOFICHTL T D, ZOBBRSEMEN IR X U—K4% Table 1 iZ7RF, 0 Table
15 bHLRRESIC, BETETE b SAFE, Ak D. grandiflorus i2o1F & Wi &FRT
b2, LpLoRBEN b O I KREREL Tk Y, HEMOBINISEETH 572w, TR
TEMHMELTRYIHEDRB LSRR 2Tl D, TOROMAILZ2, 3nfsERELERRICS
L, EEARD 20% 2 EHEFERLNLERTVWS, BEICK > TRECEIKIZSmTs b0, i
BIERORBARE e 72 & O 0OEIZ S 520, TOEENIMAIE—ICEH S 1,800m OHFEFIC
KA T0B, HiE1,000m FEICE FHL TV B, F7c REVES (1938)% i< khid, Ardo 11 o
R TEECZOFAO S TR EEAR L DX Apitong (D. grandif/orus), Hagakhak (D. warburgii),
Panau (D. gracilis) » 38ETH B, ‘

(1) AAEPREESIT R E
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Table 1.

7 4 V) ¥ P Dipterocarpus JBNORIFE

Species of the genus Dipterocarpus in the Philippines
(According to FOXWORTHY (2))

- B 4 % ]
Common name Scientific name Section Distribution
Panau (Apitong)* Dipterocarpus gracilis Sphaerales | 74 V&> (WY v« SUFF
BLUME A eRTTY) c AR D
¥ U - RNVRA =T
Tailed leaf panau Dipterocarpus caudatus ” 749y (VYY)
FOXWORTHY
Mala panau Dipterocarpus kerrii KING ” T4aUEy Ovyy s IVUFF
F) AR bPNF 7T ¥ - FA
« ¥Iv=
Masselt’s panau Dipterocarpus hasseltii 4 T4V WY e IUEF
BLUME A) cARET T %Y o FNV
N O
(no preferred name) Dipterocarpus subalpinus 7 T4V (WY e IUEF
FOXWORTHY )
Hagakhak* Dipterocarpus warburgii Tuberculati| 74 Yy (WY« IVFF
BRANDIS F) - BxA
Basilan apitong Dipterocarpus basilanicus Angulati | 74 Yy (¥ FY)
FOXWORTHY
Round leaf apitong Dipterocarpus orbicularis Alati T4y (VYY) e RIVR
FOXWORTHY #*
Broad winged apitong | Dipterocarpus speciosus ” T4V v s xS v R)
BRANDIS
Apitong* Dipterocarpus grandiflorus ” T4y (&) 27T
BrLanco A AR U & e 4 e o]

Hairy leaf panau

Dipterocarpus philippinensis
FOXWORTHY

7

FA N
Z49EY (VYY)

* Most important species in the Philippines.

2. ®HAOEM

BRORKBARLZRY, HERE, BEEEESMm 5N THB, FRIIT55m IS bET S 0N
BB, £ie, HTHEIX 30m LlEEA25, BRHEBANE LR 2.5cm 5V, REBTHED Fluid
resin ¥ B, 1EL AL ORBIEIA R I ELLTWS, Ho—igayiE & LT, METEREE»D
FERARE, REZbT MRS, UBIZRE»LR0M, HREKEARVAE, LIELIEEESY. FHEER
0.66~0.81 (K#) THIESIEHIC X »T b RS, RBARILOVNTI, 74 &Y TIREA. HH
. WK, BRIK. —RESEERER, PRRALPIARSh TV 3,

3. HEMEIBERAE

ZOBEICHAWTHRAMERTEO 10 R0 EERIKP S EE 10cm OEREZERL, ZoMRD ik
BIZH I ERA T, BOPOBEICETZERLTELNDS 20cm OIALEZ L Y, 22 2FHRLLK
PRGBSO BB L Ui, LicdioT, & O DEEC X - TEMEBEMAN 7L 95— 1
BERLZ, 2B, HERIK VA—4 B VA8 IBLLA LD~ 0z X 2 s En TRk
DWTHEET B0, EEOHEA LD & 5 BU»SBEEICHD? > T Sem 2 L i S
BERSLVT = b EEYBEREL .

BRERFOWEIAERY & Ffk, BREEEAVBERERC L - TRk, 28, SiEREEEERED
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EROWEL, ThENA L7~ & ER LU R 02 S, PEO< v F HikiRe Bkl 2 5E
L, YaVIiRIC X Y EEEL 7o b o & vz, WIROBIEIC AW 7N LREARE X OFHEALD &
fERL 7200 E ST ES 5cm, 18 15cm, £ 25cm EEOFEEHEIC X » TR - 720 28,
PIIRABIEIZAIRS L 10 FREON — & IV TR - 7.

4. BRBRBEIUEER

1. BHSEAMOARMMEIZSTICEDLE
BT, WFRL IKCEMLERE LD, BEc0RES LICHEEREETRD bhAv. The

Table 2. % ik i 7 2 %

Anatomical characters

E & Vessels
#t R oA | B0 H‘L&? b [1=A &  Diameter
\ ~7El
study No. o e a 1a17 diameter () Tangential diameter (g)

logs pith Min. Max. Mean Min. Max. Mean
VA— 1 —5 20 cm 160 320 268 150 260 224
VA— 2 —5 20 100 300 229 120 260 199
VA— 3 —5 20 160 350 250 150 270 216
VA— 4 —5 20 120 300 236 160 250 195
VA— 5 —35 20 180 300 221 160 270 207
VA— 6 —5 20 200 340 280 170 260 211
VA— 7 —5 20 120 320 240 160 280 206
VA— 8 —5 20 150 310 239 130 280 219
VA—9 —5 20 100 340 239 110 270 201
VA—10 —5 20 200 360 280 150 270 213
B B A ® i) i1 B Rays FEE A EE
F 5| IS LR BT R EZA e s it BRI RRR B %
Mark of Mﬂ%jﬁ%ﬂ]ﬂﬂ@% h M@%j{i’ﬂﬂ}}}?‘ h M@,E, S (mhn})h Ma) gL H@h "%ht Diameter (g)

study N oviate. | of multiserinie | of multiseriie | of tniserats
logs of multiseriate | of multiseriate | of multiseriate | of uniseriate
ray (cells wide)| ray (cell high) ray (mm) ray Range

VA—1 6 64 1.6 20 70~120
VA— 2 5 59 1.6 25 70~100
VA— 3 5 52 1.7 25 80~140
VA— 4 4 45 1.6 15 70~100
VA— 5 4 50 2.1 20 70~120
VA— 6 5 55 1.8 21 60~ 90
VA—7 5 62 1.9 20 60~ 100
VA— 8 5 45 2.0 13 80~120
VA— 9 4 76 2.5 25 70~120
VA—I10 4 73 2.1 28 90~ 140

) )ﬁ‘ﬁiﬁ%ﬁ%ﬁﬁh’;ﬁ@o Vasicentric tracheid is included in axial parenchyma.
+  FE, - HELRY + : Present, — : Absent
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M OME 10, ORED

TTREEAE —IE L CHBIERERL, L REERNDHD LN OVTIIRET S,

BLMORBNZRRHY & 9 TH B, ZOEMINERTH 5. LM OEITHES 4~6cm. 7L
BEROKERLOEEDHOIEIZHEL, R VA—8 BX U VA—10 iF 3cm. BHEHRBE, O
BHERBEL DERBE, RERER, BFIADETLARTL IR bh, BHECBELIM
WA, EEAEEEIE L Y L ARRNE TRV —_IZEVBHONE. TORIIIRBBLREET
BRLEBHECS 2 ~FE, EERIRICOLRY, EEAIRRE B ICESEOMERESROMRICES
T3L0ONRH 3, BHAEEBEARTEEDIZ WAL, V—_TREEAREEZ AL TH300RH
bNh3. AL Red lauan AL ICHLEBEETH 3, bFrRREL TV 5, BESEPRL, KB

¥ B O #%# ® - B %
of each study logs
Mo R R E T Fiber tracheid
No. per Fu—x fi#ER Fiber length (p) Diameter fE & Thickness (#)
$q.mm Tylosis ’ () .
Mean Min. Max. Mean Mean Range Mean
7.0 — 860 2,700 1.790 28 5~ 8 6.4
6.6 — 870 2,600 1,940 30 5~ 8 6.7
6.0 - 840 2,430 1,800 31 5~ 9 7.0
6.0 + 930 2,460 1,760 28 4~ 8 6.4
7.9 + 820 2,620 1.760 31 5~ 8 6.4
6.6 — 600 2,900 1,500 27 4~ 8 6.3
4.8 + 680 2,430 1,720 30 6~ 8 7.2
6.0 - 1,000 2.620 2,050 31 5~10 7.5
6.8 + 1,100 2,320 1,770 29 6~10 8.0
6.1 — 750 2,680 2.020 30 6~10 7.5
Int‘z‘;fal{;‘lor = B3 R Proportion of elements
A3/ mm? ZHg (AE BRI b
No. per sq.mm | & | BHERGEE | EEEED) | MR |Verdcal inter
Vessel Fiber tracheid | Parenchyma Ray cellular canal
Range (%) (%) (%) (%) (%)
1~5 31.4 38.7 7.3 20.4 2.2
1~4 26.4 47.6 7.6 17.4 1.0
1~4 25.5 43.7 6.3 23.1 1.3
1~5 20.1 50.5 4.9 23.3 1.2
1~5 27.5 49.5 4.2 17.9 0.9
1~3 25.3 49,5 8.1 16.5 0.6
1~5 19.3 51.8 6.7 21.4 1.0
1~5 24.2 47.9 7.9 18.9 1.1
1~4 30.0 48.8 5.2 18.0 1.0
1~4 29.8 40.0 8.4 20.5 1.3
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TIREAEBHLARV, v d— (M) RELAYBOLARV, /2, “HT” LIFLALRDD
NARVHBERAR VA—9 i2ik, BiHEIcd TLBbhBHANETHFEEL .
2. BHUEMOBERBFUMELSTICZOLE

% 10 AN YRM OBEMSHER OB, B L2E 5, BOBOO MO S 20cm O
fir% LR & U TSR L.

KHBUT & L IRAOMEE & R, BMEEREEIC BV THLHER L CEBL TR Y, HRMoBETL <
KEERZRBIRD LA o7co TORHRFERE Table 2 3L Fig. 7, 8, 9 IWRLi, L7eas
> T, ZZ TR ERMAFIC >V To BEERE TS L L bic, HERMTO HBOSEEE A mER % E
N, SLICHERI Y RV FVEI VA UL DERZ OV THLETORBRNE LT TEE L.

a) MOERER

MOBRERIHRO 7 V4 VL FRICER, SeRGEE, FRGEE, ShmRas. B
BIUOEEMEEEL Y 25, FEFOHEREIET Table 2 IT7{ L7, o Table 2 TiZ. &k VA
—4, 7 REFEORIEEDR L, MICHHEREEENEENEL 2o T3, ZOMIBIEINELOEIF
BHOONBVEROTHIIINE D LBbh53, £, Fi#RO 7 VA VL KB THISENTE bV
BirhmMERBOBIE SRR E L, ThtRLBHEREEABIE/INE L, & bIcHlERIGERF DIRE
bEMIIZ 7 VA ITHERL TV, 0k D REEER, hofEER S 5V ITAEERE LD
BfRTabnLEbhs,

b) & &

BEE, BRURILNL L CHEIBET 5, FLOR S 2 I BEHEB L BT 5, 1mm® 05
FETE L AL BRI BN TEH 6 ~ THTH B, EL, VA—T iz TR T 5ET
bolco Fr—ARBEEOIRIC LT, TOROKHE LTRLD, RLBBEAER LR -TNS
2, TORETIE VA—4, 5, 7, 8, 9 kixThEhbdpiciluwbhic (Fig. 10). BEERORSI
BRirh 400~900s, BILIZRAF +—F,

c) A HOfk M

BRI 3 X CBBEE D 572 5 o BMERGGEERH O LM E B L, € OMREIAIZ0~
50%% LdMOEERTH S5, EOMMENMEIL Table 2 IKRL X 5 2B S 1,700~2,0002, 0
Fixppteh 30p, BEEX 5~8¢ T, BEECIIARBEILNRDOND, 2B, 10EANHRAMOMTIZL
CIRERRBDONARDP oo, ZHERBRO 7 NVA VEHLBBRLTARSIZ, BERPERZBWTRIEEA
CERIAZLNRVA, BETRIZ/VAL D 8~14p THL SENTE R Tik 5~8u L2k ) #L,
L7 o THRBELREL, BN ERENRDRR>T3,

FEREEZ, &< bTPIEE0RDICHEET 5 AR PE Tl MR L DM RETH S,
BHERE T ARERNKRE L, BSRECHET, BECIZSEROEREILNEET S, B3k
X% 800~1,200¢, ERE 30~40z,

d) Wi rIRAER

BIE, Al #ROESET 5, BEFMEREE CARMETCBAT 5. AEZESL2 ~3 M
B TRBEAICEE R AL, BRFHEMIT Fig. 10 TL—ERLZE S i 2 ~¥En EEMEMEEZ S
Fo EHARIZOD 2B, BB I0AROERAMH TIL, KREBREREEDRV, LAL, F#OINVAL
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BT IUE 7 VA VT3 L A S BIERMRN 2 < . KERIEA TS5,

e) ik H M &

HFis X ULFIHBHRRN S 725, RUETR, £IREHERT 2 ~ 5 MIBIET, ZoZFMIsBtR
HRARP D72 208, LTAEZARBORHMEE EU 25, £ L FOMEMMOBIIRIL, B
HBVIILMIEN B2 Y, 5~10 MKEE. BHIBSHESITES 31 O FHMR» 54, 15~28 HifE
. SR EAWE RSN silica BFEFET 3 (Fig. 12), silica NERIE 10~15¢, LEnZ
L0 RNERMTIIAE RERIZED LA,

) EEMIGEE

MSZLTBAET 250, HBVE 2 EERFICHEEL THIET 500, S5tk Zrrzs5~614
L TEERRICOL 25005425, WEFRL EARZ FRARRERS 3 W IZEROFMERIC X - T
BERLTWS, DAL ERIE Table 2 IR L, ZOERICBNTH 10 KOBRMETRBEERER
FEH LR,

3. HBFEDHLMSDANIEIDICKBERICDNT

TZTEYH 727 P D 2 ROHBRIKE B, BLLLOAETZYIZ X 2HESGBENTRIC
DWTEFBEERD . TheDBERIDLTH 2ROH{RAMP LB LN TH D, MERBLIRL,
POBEHMOBES TR R EHRM & L ToRER S 5%, mEMICET 3 20T — 7 izd
72, ETRIRHCAT 2 o oA R ST AR & SN IR 5 e p BRI L LToEKRE D
SHDELTIRY £ L, BRELERME VA—4 820 VA—8 ThH Y, ZORES X OBEHE
m#MKOwTﬂBTﬁ&tO.

a) i 4
BEENER (BRRE) oW THB L Table 3 XY Fig. 1 IFRLX Yz, BMBETIE hEwn
BEOBBWICKE L RBEASAOND, Thbb, VA—4 TRELL» S Sem FEXA0EREE, B0 X
Y 20%), VA—8 TEBILH S 10cm (25%) ETRRHRL, Thi VRLICHERT3EASLRLH
7zo ¥z SFi%ki% Table 3 BX U Fig. 2 ICRLI2EBY—HTII 2L, EHATRZLHLTHY,

g
S
T
~ =

*omomm x VA-4 25cm in radius ($£%&)
o—— VA-8 40cm in radius (£%)

N

[v3

o

T
N ®© o
T

200

B EoBR 3
Targential diameter of  vessels

150

BEEoHHR1om
MNumber of vessels per sg mm

*-----x VA-4 25cm in radius (#%&)
[ o——o VA-8 40cm in radius (%)

(ST N C I
T

1 1 1 1 1 1 1 1 L 150 °/l L n \ | | L | y | \ |
0, 0 20 30 40 30 60 70 8050 1007, 0 10 20 30 40 30 60 70 80 90 /00 %
" I rsons Yy Pith ML rspATEY Bark
Relative distance from the pith Relative distance from the pith

Fig. 1 B0~y LEER Fig. 2 BO2DONEIZY LEE DI
Relation between relative distance from Relation between relative distance from the
the pith and the tangential pith and the number of vessels.

diameter of vessels.
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%&ﬁﬂmowrt—imﬁmﬁ%wen&woéBKE%@%@F@1OK%?S&<mbﬁqu
AL L BRHEMAFE TH 5 MU TIEMAR S 5 WL IEEARIC 2 5 HAR RS hic,

b) WHERGGER

MOEERTH BBHEREGES »MEIZ Table 3 XY Fig. 3, 6 IKRL7, #iERiX Fig. 3 0
LK, VA—4 TR TIRE S BUTHARL, 5cm (20%) OEALTEEL, VA—8 TIIELLEH» S
LIEWIZREEHL 20cm (50%) THRALAZY, ZOHENRACEIT 5. BHEOERES L VEREC>
WTiE, BL2 b OEREEHRM & b L@ D bR, L, Wk VA4 B8XIW0 VA8 &1k
BT BERECRCTRAEERICE ALY ZRIED ARV, LML, VA8 3f##RR—RIcE
{, BOBEESAELRE W, 20X 5 2O EESHEREEERL IR A 5> 2 T, URFHELR
EZRr LT LBbhs,

) BT

BAER L UBRFMBIC OV TRS &, BP0~ DIk » THERESLEIIHEI bRE 2K
RIRohRVD, ERRYHBLTRS L Table 3 XU Fig. 4 O 5 ICBLLEHE 3900%<,
AFICHD - THRA BT 3EARR L i,

d) Bt & 8 &

BRI BIERN L EELAER TH 2%, SEHOBERM TREERZRIED LRV, 125
HREHERE O MO T, OB X ) BB LT LHRELR 2o TW5, £z, HEHEEOE
SLBLEE D IF I » TRAKEL B3HANR R, ThbnZ LIEEHEERE L0 T
b5,

e) FEEHIMEME

EEMEMESCERS ZOHER, TOBOMERNOWSEL LTEERLNTHS. Th R, Z0>
BLPOHAET~DERIZOWTHELL 25, Table 3 IRLE S EAHEICOWTIZIZLAEER
BREDONRVE, HRZSWTIHLE Y SFRAP I LR - TEFRE 25 HANRO
(Fig. 10),

Vs
L %
2J00 o il X TA-4 25em in radius (#E)
2,000 E o——o VA-8 40cm in radius (%)
a X 2r
1900 RS N
< 287
1800
*E\ Ag E 8 \\‘ 7’
w3 1700 % . » o
# P S N S Y
& 1600F it ks o
@S |/ S
< 1500 EX 4T
L w--m-x VA~4 250m in radius @) g S
00 o—— TA-8 40cm in radius 1) T
1 | 1 1 1 1 1 1 1 1 I
1 1 I | 1 1 | 1 1 P’
oo 2035 46 35 20 70 80 B0 0% Hg‘h 70 20 30 40 30 60 70 80 90 /o%d/;k
Fith B psoARRY Bark WML rspAErY
Relative distance from the pith Relative distance from the pith
Fig. 3 BLLpb O~ ) LR Fig. 4 BLLAB O~ L RBHEOEIE
Relation between relative distance from Relation between relative distance from the

the pith and the fiber length. pith and the proportion of parenchymas.
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~
o
T
ISEN
T

emm oo x VA-4 25cm in rddius ($1&)
60 o——o VA-8 40cm in radius (#&)

o
g 3
T

_
)

i<l
=

s n3 DS
Proportion of fibers
N
S
T

Xm--=ex VA-4 250m in radius (%)

/0 o——o VA-8 40cm in radius ($1%)
1 1 1 ] L L 1 1 1 L J L 1 1 1 1 1 I 1 1 ! ]
0 10 20 30 40 30 60 70 80 90 /00 % P(')fh 10 20 30 40 350 60 70 80 90 700 %
A B rsor sy Bark ! B rsoNrEY Bark
Relative distance from the pith Relative distance from the pith
Fig. 5 #IMPb0~EY LEENEIE Fig. 6 Ml bo~iic) LA
Relation between relative distance from the Relation between relative distance from the
pith and the proportion of vessels. pith and the proportion of fibers.

£) H oA E R R

EE L B OV THB L Table 3 BX W Fig. 5, 6 TRLIZZT LK, ERROBLH,HOMEREC L
BB FBEREMIED Sh i,

U ESERIZOWTEEROHRERR72% BTETEFOBOBHER R L1072 ) BHAERIH
UL ZEPHRT, ZhbnfEMIc >0 TYL, BIMHEICRERM & 22 Sh3MIVFETE L0
LEz2HIS,

5. HEMOBEEE

7 83K XRARMOBHFENERC BT 3 HEILT T E PR ICX > TREA TS, REYES
(1923)®, (1938)”, KANEHIRA (1924)%, KriBs (1959)%, sk« )1l (1962)%, g (1963)0%# ¥
X > THIEE N, LART 4 VEVETZFAFTIRAMICOWTIE REYES ICX » Th o L LEELHF
XN TWB, REYES (1938) X7 #3H %% Dipterocarpus J& (Apitong $H) 15#E (MERRILL
(1923)° OB L D) KONT, FxIheYEEMIC, Zo—&E07% 5 NCREEIFIER I oW TR
LTW3, L2L, ZOMEREEL EBRNT 5 L, BEMOBERIIFFICIJELLTREY, Zhb
OEMEE CHEEBIT B2 LI A TERY . TALOBEEN 22 TR KE A2MEAL LT
EEAMEBECERSEIFED 5 WVITEERAZENDECEHIF TS, %7, DescH (1941)? $ <7
YEORIBAMOMET, AR RBERRTVS, Thpz, EHIT I I TRY B o RO BEE
EIZHTz - Tik, REYES ® DESCH DT EBBIZLANS, SLICUMERICNEREIL TV IE
ARELOHBRREL, BBIERO LI LiERE S,

1) 10 ROHRMD 7 535 % Flo> Dipterocarpus BOWH TH 5 = & 13 EEMEHENE I ER
EhoBBCHETE S,

2) 10 RKOERMBR—BESL 52 > T BH, HEVITEED BHEIC X » THRSA TV 32,
Table 1 2L L7 4 V&V 11 BEOBAAIELETARVRY, RELRETHZ, ZHhETO
MERERRUMEROEAMEIC >V TOBRBERERHNL, BBURA—HEIC L > TERSh TV
LEELR,
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Table 3. # o » & » ~ 7 7= Y

Variation of anatomical characters

#E & Vessels
Y
% ES %ggg ﬁ]‘:g; IZ [=2 #%  Diameter
174 ~iiTz .
Mark :f Position | Distance jl';{iagqi\a?d@rgzteﬁr ?‘(%#) Ta? ﬁj{ I o E %
study No. from the gential diameter (¢
logs pith Min. | Max. | Mean | Min. | Max. | Mean
VA—4 —1 0 cm 140 220 177 100 200 149
VA—4 —2 5 160 200 240 130 250 186
VA—4 | —3 10 150 340 244 120 270 195
VA—4 — 4 15 140 200 220 130 240 191
VA—4 —5 20 120 300 236 110 250 195
VA—4 —6 25 150 320 o257 130 250 198
VA—38 —1 0 140 290 224 110 230 183
VA—38 —2 5 160 240 199 160 230 180
VA—38 —3 10 150 290 227 130 280 220
VA—38 —4 15 110 330 246 100 270 226
VA—38 —5 20 150 310 239 130 280 219
VA—S8 —6 25 170 300 237 160 290 225
VA—38 —7 30 190 320 245 150 260 220
VA—38 —8 35 140 310 244 130 300 226
VA—S8 —9 40 160 300 240 170 300 240
bisd 5 L ¥  Rays EEAASRE
&7 % | gommm | smmemn | gnpyee [ oness | g g
Mark of | P BAHALIE NERMEE | OBS (mm) o R Diameter ()
Maximum widthMaximum heightMaximum height/Maximum helght
sltgxgdsy of multiseriate | of multiseriate | of multiseriate | of uniseriate
ray (cells wide)| ray (cell high) ray (mm) ray Range
VA—4 4 38 1.2 17 50~ 70
VA—4 5 25 0.9 21 60~ 1C0O
VA—4 5 39 1.2 19 70~100
VA—4 5 40 1.6 26 70~ SO
VA—4 4 45 1.6 15 70~100
VA—4 5 54 1.4 20 70~110
VA—38 4 (5) 35 1.7 14 70~110
VA—S8 5 3 1.1 15 60~110
VA— 5 (6) 28 1.5 14 80~120
VA— 6 2 1.5 12 100~120
VA—38 6 40 1.6 14 80~120
VA—38 5 40 1.6 6 S0~120
VA—38 6 59 1.9 14 S0~120
VA—8. 6 45 2.7 15 110~150
VA—38 6 (7) 50 2.0 13 €0~140

) FARGEE IFMEMICET.  Vasicentric tracheid is included in axial parenchyma.
+ . - TFEELRY + : Present, — : Absent
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Mo R R oE F

Fiber tracheid

%i‘jf(/;::l S WiHEE  Fiber length (g) Eamefi J& & Thickness (z)
54.mm Tylosis ()
Mean Min. Max. Mean Mean Rarge Mean
8.4 — €00 2,020 1,470 22 5~ 8 6.0
5.6 + 1,000 2,450 1,800 27 6~ 9 7.7
7.1 — S00 2,400 1,740 29 5~ 9 7.1
5.3 — S00 2,420 1.750 26 5~ 8 6.7
6.0 + 920 2,460 1,760 28 5~ 8 6.5
5.5 - €00 2.520 1,780 28 6~10 7.7
7.4 + 1,010 2,420 1.690 35 5~10 6.9
7.7 + 870 2,460 1,€00 20 5~10 7.0
3.2 — 920 2,400 1,790 20 5~ 9 7.0
6.3 - 1.000 2.580 1,920 28 5~ 9 7.4
6.0 - 1,000 2,620 2.060 31 5~10 7.5
5.8 — 1,070 2,620 1,910 31 4~ 9 6.6
6.9 - 820 2,570 1,970 28 5~ 9 7.1
7.3 + 20 2,600 1.780 32 5~ 9 7.1
7.3 - 850 2,600 1,860 32 6~ 9 8.0
Intil;f:;{‘s"lar = E P53 Proportion of elements
At /mm Fa (A EEAIE
No. per sq.mm | & & RRHER OB GoEE & Ete) 5t AR A Vertical inter-
Vessel Fiber tracheid Parenchyma Ray cellular canal
Range (%) (%) (%) (%) (%)
1~5 19.9 44.9 11.1 22.9 1.3
1~5 20.8 42.2 9.3 26.0 1.7
1~5 27.1 41.9 5.6 24.2 1.2
1~5 22.1 45.1 6.3 24.6 1.9
1~5 20.1 50.5 4.9 23.3 1.3
1~5 25.0 40.5 8.5 24.0 2.0
1~4 23.2 39.6 10.8 25.9 1.0
1~4 21.5 46.9 10.4 19.6 1.6
1~5 29.5 41.0 8.6 19.5 1.3
1~4 26.1 42.9 7.7 22.0 1.3
i~5 24.2 47.9 7.9 18.9 1.1
1~4 31.5 36.0 9.3 21.8 1.5
1~3 31.5 39.8 6.9 20.5 1.3
1~5 32.3 33.6 9.1 22.8 2.2
1~5 32.2 38.5 7.5 20.1 1.7
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3) IhboftEkS, HiE 1l BEOVWFhOBRIICEY T 2% FETHI Lk b T Tl
WS TH 523, Dipterocarpus JBIZBET 3 LR OEFER I L 2R L, EEVSGEATA - HFRHER
LR HERA LT, SRS L b D. grandifiorus LHE LT, ZOWENHRIKREND LB THS,

a) D. gracilis (IREMEFENERNKEL, EENRBLIL1/2LE3NTREY. EFVEELL
BBTY 150~200¢ L k&L (Fig. 11), HLPRESEOHEM L IREITE 5,

b) D. ceudatus ZEENEE 100~200p, BEMKEEACERLBBLE 508 L/ISVOREER
BFETHY, ThHrH5IEAL I 5,

¢) D. basilanicus i FDHFHANAY 7V BHFICROENA TV S, SENHEM IV Y L BETH 55
5, TRLBRILTELTIW,

d) D. philippinensis ¥, EROLHSEZFNHLETH EFOIMES V2L, BEMEMEOER
PNEV, ERBHEIERKRE L, TAVSENERM L3RRS LEBbh 5,

e) D. kerrii, D. speciose, D. orbicularis {z >\ TIXEOEHS EHNBE, b b BEMEEE
OEENPCTIE/NEL, T TRIF -l L3805,

£) D. hasseltii 13 REYES Ditd#kic X, D. grandiflorus L fEEIFRNTIERIL TV 525, Y%
BIEHIRVIAED ZOMBEOMEL RM LR, 2 TR R -8E ML ixRi 5,

g) D. subalpinus yx REYES OF#b e, *ik, BATHEAMEL RV, WPz kg D.
hasseltii L FEMSFRFINCE LD TIEBZETH 5 b L BEHFEMIC L RET VWL L Bbh3,

h) D. warburgii & D. grandiflorus LA TROLEERLNON1IDLINTEY, FHFENCL X
CHPLTVW SR L 500, TMOEHPLEENRETLEENVERZEN 100~400p, FH 310p L A& L
(Fig. 1), =2 CHRO - 2B L RETRB25 b0 L Bbhs,

X i

1) DEescH, H.E. : Dipterocarp timbers of the Malay peninsula. Mal. For. Rec., No. 14, pp.
62~75, (1941)

2) FOXxwoORTHY, F.W. : Philippine Dipterocarpaczae M. Philip. Journ. Sci., 67. pp. 243~
263, (1938)

3) KANEHIRA, R. : Identification of Philippine woods by anatomical characters. Gov. Research
Institute, Formosa, pp. 5~6, (1924)

4) KRiBs, D.A. : Commercial foreign woods on the American market. Ann. Arbor., p. 23,
(1959)

5) INBKIR— « VB BASM oS, No. 15, #ERHFEH 138, pp. 185~186, (1962)

6) MERRILL, E.D. : Enumeration of Philippine flowering plants. Bureau of science, 4,
Manila, (1923)

7 RO BEMOBAOIERREICET 2 2, 3 0B, s, 34, pp. 185~194,(1920)

8) REYES, L.J. : Woods of the Philippine Dipterocarps. Philip. Journ. Sci., 22, pp. 320~
322, (1923)

9) —————: Philippine woods. Manila, pp. 280~296, (1938)

10) ZFHERE) : B OB, MRF#, 146, pp. 59~67, (1963)

1) FIEM : B <V B VS VA R OREIER R, $RRTFR, 206, pp. 7~16, (1967)
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Showing the anatomical character of the sample woods.
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Showing anatomical character of the sample woods.
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Showing the cross section of the sample woods.
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VA-8-1 Near the pith X65 VA-8-4 15cm from the pith X65

VA-8-8 35cm from the pith X65
Fig. 10 VA—8 RLKOBLA SN~ )z X 2 EEEN LR
Showing the variation of anatomical characters of the VA-8 sample
wood from near the pith to outer parts.
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TWTw. 5021 X 65 TWTw. 5972 X 65
Dipterocarpus grandiflorus BLANCO Dipterocarpus warburgii BRANDIS

Fig. 11 74V IZRBFBZFEERTE M B
NIEARER

Showing the cross section of woods of the

most important species of the genus
Dipterocarpus in the Phil.ppines.

= 3 g P

: : vy : . Radial section
TWTw. 2117 X 65 Fig. 12 HEHEBAN T Y I Dk
Dipterocarpus glacilis BLUME Showing silica in ray cells.
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2. ldentification and Anatomical Characters of Apitong Woods

grown in the Philippines
Toyonobu SuGaAwaA

(Résumé)

As to this report, the author undertook a study of the following points about ten sample
logs of Apitong (Dipterocarpus sp.) which were imported from Luzon Island of the Philippines
:1) to identify the species on the basis of wood anatomical characters : 2) to ascertain the
variation of anatomical characters according to the distance from the center of the trunk to the
outer part, in order to obtain basic knowledge for identification of the species of the genus
Dipterocarpus, and also to offer some data which may be useful for the investigation of the
relation between the wood structure and physical and wood working properties of the same
sample logs which were studied by the other authors of this series. The results are summarized
as follows :

1) Anatomical characters of the ten sample logs are shown in Table 2 and Fig. 7. 8, 9, 10.
As known from these data, all the sample woods are very similar to each other in the anatomical
characters, and therefore it was inferred that these sample logs were all composed probably of
the same species.

2) As a result of the reference to the studies of REYES®?, and DESCH” and comparative
examination of the standard wood specimens of Diplerocarpus species deposited in our laboratory,
the species constituting these logs was identified as likely to be Dipterocarpus grandiflorus
BLANCO, in view of the distribution and size of vessels, the presence of tyloses, the distribution
of axial parenchyma, the distribution and size of vertical intercellular canal.

3) In order to determine the variation of anatomical characters according to the distance
from the center of the trunk to the outer part, two sample logs, VA-4 and VA-8, were selected,
and microscopic characters were examined at intervals of 5 cm from near the pith outerwards in

a disc obtained from each sample log. The result is shown in Table 3 and Fig. 1~6. 10.

. 74 VEVETE M HMOFRELPEROS bbhvni
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IOREBRTIZT 4V ey ET v (Dipterocarpus grandiflorus) O 7AEDILKIZDONT, FOUNEE
RBIUOAHENR LD I HICDO b PEREL:,

THZE>TTE N VYHOBREEEZRD S Z LI ZORBERTRERETH - 7225, ZITRIFE-72
BRI O T X ONEENEORENKE S LOME LOTE, Tk, ZhbNEEIETORTFL
EnXHRBRTRUDVWTW S ERHNT 5 Z LIcERE BV 2,

7B, TORBENL DV ELHET S > Tid, IHEEERL S CICEMRES ML EZRNF DTS
bliz, HERLTELH#HEEET 3,

(1) KRR E
(2) AMEBHEEWENRER - BF¥EL
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1. HEMBIUAESZE

Table 1. FAERIURAHK . #8 & #

Number of logs and specimens. BRIz DN TORBIIFHEO L 89 T
lslharljccofﬁloi Nz}n beikof %ggs %um);er o?( HBN, TORBUCHEL IZARAFEB L UOR

- SPECmERS B E Table 1 122005 %,
Vala i » RIS B3 7 AT o0 HEK
VA—3 1 12 FEMC e » TR ENTAMLERPS. Th

vaT ) " ZRERE SR LGRAH & LT,
VA1 : ” S ORI b RE £ R B b
VA—38 1 16 - T, AROTBRIREHES DR P27
A Quex all ’ % T, EEPAEER LB OIS 1A

BT, B2 5 ELEIZAL > T JIS Z
2103 IZEDHHN TS 30mm (BEAIM) X30mm CEZHA) X5mm @A) HARBRHFZFENE L
THEGACATRDY . F7, THICHIST 2RI ERAIA 5, 5Smm GERRIFED X 30mm (FEEHTA) X 60
mm EHE) OHEEBRAZ AR o720 FRBAICOVTIE, ZOAKESR LB S RBRA PRAE
TOHEELEL > TRABZLL, LVELODOFEEZEP o7, THDH0 PE L 7ZHA T B ET
Holz.
2. B ®E AF K

HERORIE T JIS Z 2103 ([ZHEL TR I 22\, Kz (BKE 15%) BETORMER (ws%k), &k
1 %H70 OFHIHEER (6 %) BLURIHEE (« %) EThZhER, PBRE X T 3 HHico
WTHEH Lz, ZORSOMEBIZH> Tt 1/100mm DF A ¥V« F—SEFERHL, BESOBIEICITE
BE 1/1,0008 nALFERFEBERA L 72,

F7o, FRFICEEEER (RIEER a0 %) 2 LEHL, SORAEBER (R kg/m?), 2EARE
(7o &/cm®) BIUEKE 15% MOKTFAEE (115 8/cm?®) B HLHEM LI,

2. FREBIVNBEOXRZSLOUPILKERNR

1. FRESIVPMEOREE

WRHARROOFBBER, K (BKR 15%) WAKE, 2UAEERICER, ¥R @03 h
M7 b M FBRERIC DWW T, KB, B/ME FHER X URFoRET 5 HEMTER T LF
B (X) 2HRIEL T Table 2 i LT

THIC L 3 LATREER D X 1ZLMAET566kg /m® & LT, ThEHLKRDICHD L VAL, VA
—3. VA—8 0 KT 541~554kg /m?® NEWMEDN S V—7%/ED, VA—2, VA—4, VA—6, VA—
7 NDILKT 572~590kg /m?® OEVMED S NV— 7% {E->TWBR, ZNEIIK 40kg /m? TN &
Vo E7z, HENOIKNTOERBERDSEOIET VA—1 OAKT 100kg/m3 #Z2TL VbR
&<, thoRKA 32~58kg /m? LS VDL HEHTHB, ZDXHIT VA—1 R TRTOILK
TORK « F/MEMOZEDR 60kg/m? L VIEWEZLDLTWSZ &iE, [IU Dipterocarpus BN T
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bAVRITESF 27— V2EECBIVCS VT FVEI VA U TOINEN 100kg/m? 22T
TeZ L HLPICRRY, HEBHEELIMTHI V2 LD,

BHAHERD X3LMET15.68% # LvTa%, ThEHLRKDICAZ L VA-8 FHIKEL 17.70
%% LHLTWBIENIE, 14.44~15.96% THEUL2EXx B2 T\ 5, I HIZABR2ANMEENIK>D
K - /MBI 2 VA—4 ORKD L Y biF/IEL 2.5% Z2 L TiEhiE, 5.4~8.5% ETKE
BHERVEIRV, ZOERK - BMEROZRZBRT S L0, HOrbo~Eihict bl TELT S
BThH-T. ZOMRIHY IV ELEINA Y OFEHE 13%N b bAAN Y RO TEF 27—V ¥—
VOFIGHE 9 %P L VIS, FaT—N
RNy af OEPIFIEFE LW I 06 Dipte-
rocarpus RO P TH BLBD BT 20
HBHT LI PBbNRG,

BREERD L UEHRD>OFHLIHE
o HHEBREHLDME Figs.1~3 2 Lo

Mean=566

Freguency
(OF-FF- 1

0 YRS S TN N (NN T T AU SO
+ 500 550 600
° B BB R 8Ky
RS IR i e e Bulk density
. : N Frequency polygon of bulk density.
Rk D, FREFE RO RS E
S = - P N ‘ #?’:E’E‘ Readial diorection
PITIN=T E:{,&V‘ﬂﬂ@&}l/ 70)%0)7) ﬁﬁ 30 MF}I * #BRAM Tangential direction
LI LicEB b0 TH S, st
YU EORREEEEOTRONSTE R Sw O N2 folume
Y
2 HO 5 ORUDIEE » LithTs TR
Wy /0
L, Zho0RPTHLRRBWEENORRKRE -
LEBTB E 5 Th 3, D D G B WERE W
2. BREEHSIOREROAL T
2. =2 Shrinkage
RKTER T Fig. 2 B - BHATH X OARIEE L
BREEL b TR, EEHIB L SCRRBER I (IR
. . . B Frequency polygons of radial, tangential and
BRIEENIRNAFSAiE Fig. 4 12U volumetric shrinkage from gresn to oven dry.
b‘j_t
Thizk s, REBEROKESHITE Mean=0.21
LEBLHBOR LVERBAEROTY, 3 |
ARk - TSRS RAMAE LT e K|
Shdbhs, bz, VA—1 oAKT g
ZORBEERIR OB O~ D 2320% 0} S B L .
OIS 6 B D - TRAOFERE L i ?ﬁkd‘i )
rinka
WL T. ZOMOIKTEBLLE N~ Frequency polygon of axial shrinkage from

D 2% 20% ORI B B 80% DDLMRIZh green to oven dry.
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Table 2. L kK <~ - I #H £ B X
Shrinkage and

Rl AROBRFIZ L BHIEME Measurements by cross section specimens
AREE Repre- 5 P
Mark of [sentative 0 o * A W OE
logs figures ‘ y ‘ ’ ‘ " » R fo
n 8 8 8 8 8 8 8 8 8
Max. 0.388 0.224 7.78 2.96 13.15 6.22 18.54 605 0.73
VA—1 Min. 0.319 0.156 4.84 1.57 9.40 3.97 13.33 505 0.58
x 0.352 0.186 6.05 2.18 11.01 4.89 15.50 556 0.66
X 0.342 0.176 5.69 1.97 10.53 4.52 14.78 541 .64
I

n 7 7 7 7 7 7 7 7 7
Max. 0.359 0.223 8.13 3.41 13.08 6.64 19.02 589 0.70
VA—2 Min. 0.329 0.177 4,57 1.85 9.28 4.47 13.43 554 0.66
x 0.346 0.199 6.29 2.55 11.15 5.47 16.18 568 0.68
X 0.340 0.189 5.50 2.20 10.32 4.98 14.96 573 C.67

n 7 7 7 7 7 7 7 7 7
Max 0.337 0.217 9.09 4.43 13.66 7.54 20.34 572 0.72
VA—3 Min. 0.300 0.158 4,69 1.85 9.14 4.17 12.74 532 0.64
x 0.322 0.189 6.83 2.97 11.32 5.72 16.55 555 0.66
X G.319 0.181 6.C9 2.58 10.58 5.21 15.30 554 0.65

n 7 7 7 7 7 7 7 7 i 7

Max. 0.358 0.196 7.04 2.50 11.61 5.36 16.94 593 0.71
VA—4 Min. 0.324 0.173 4.92 1.97 7.71 4.61 14.41 540 0.64
x 0.344 0.184 6.22 2.33 11.05 5.03 15.85 580 0.69
X 0.343 0.185 5.77 2.21 10.62 4.92 15.43 584 0.69

n 6 6 6 6 6 6 6 6 6
Max. 0.381 0.260 8.24 3.94 13.49 7.68 20.15 607 0.76
VA—6 Min. 0.348 0.178 4.88 1.75 9.84 4.34 13.28 561 0.67
x 0.363 0.208 6.55 | 2.56 11.63 5.60 16.71 582 0.70
X 0.358 0.195 5.97 2.18 11.02 5.04 15.61 584 0.69

] 7 7 7 7 7 7 7 7 7
Max. 0.353 0.247 8.76 4,40 13.58 7.94 20.10 609 0.76
VA—7 Min. 0.300 0.194 4.30 1.99 8.61 4.84 13.02 551 0.63
x 0.333 0.217 6.57 3.22 11.24 6.36 16.89 589 0.71
X 0.328 0.210 6.03 2.88 10.65 5.93 15.96 584 0.7C

n 8 8 8 8 8 8 8 8 8
Max 0.335 0.234 9.40 4.83 13.95 8.17 21.17 568 0.69
VA—38 Min. 0.274 0.189 3.97 2.07 7.89 4.85 12.71 513 0.59
x 0.319 0.215 7.47 3.77 11.89 6.87 18.09 540 0.66
X 0.316 0.214 7.19 3.64 11.58 6.73 17.70 541 C.66

n 50 50 50 50 50 50 50 50 50
A =t Max. 0.388 0.260 9.40 4,83 13.95 8.17 21.17 609 0.76
Sver a']“ Min. 0.274 0.156 3.97 1.57 7.89 3.97 12.71 505 0.58
x 0.339 0.202 6.59 2.81 11.33 5.71 16.54 566 0.68
X £.335 0.197 6.00 2.52 10.76 5.33 15.68 566 0.67

E oau EMPLREL (B/KE15% H) £ TOWRER (%)
Shrinkage percent from green to air dry (15% moisture content) (%).
T BKEL %Yy OFEUER (%) Shrinkage percent per unit moisture content (%),
a M LLFE TONNEER (%) Shrinkage percent from green to oven dry (%).
t : M5 M Tangential direction
7 %X H5H  Radial direction
[:f J5 M Axial direction
v:%% F Volume
R : FIEEER (kg/m?) Bulk density (kg/m®)

SV
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R HEE W OEEBE R
density at each log
HEERAIC X 5 HEfE Measurements by radial section specimens
Density 0 as a AHEE Density
715 7 / 7 / r / v R L) 715
8 8 8 8 8 8 8 8 8 8 8
0.77 0.262 0.018. 3.91 0.05 7.68 0.28 21.25 660 0.84 0.87
0.62 0.159 0.012 1.72 —0.03 4.06 0.17 13.02 509 0.59 0.63
0.70 0.197 0.014 2.40 0.00 5.28 0.21 15.72 574 0.68 0.72
0.68 0.183 0.014 2.13 —0.01 4.81 0.20 14.66 551 0.65 0.69
7 7 7 7 7 7 7 7 7 7 7
0.74 0.238 0.017 3.23 0.04 6.70 0.30 17.93 586 0.71 0.76
0.70 0.176 0.011 1.48 —0.02 4.32 0.17 13.28 541 0.65 0.69
0.72 0.200 0.014 2.40 0.02 5.36 0.28 15.44 569 0.67 0.71
e.71 0.191 0.013 2.03 0.02 4.91 0.22 14.44 572 0.67 0.7
7 5 5 S S 5 5 S S 5 5
0.76 0.199 0.014 3.04 0.03 5.91 0.22 17.38 581 0.69 0.73
0.68 0.159 0.009 1.72 0.00 4.07 0.15 12.73 530 0.62 0.66
0.71 0.188 0.011 2.44 0.01 5.18 0.18 15.21 551 0.65 0.69
0.69 0.183 0.012 2.31 0.01 4.98 0.19 14.83 549 0.64 0.69
7 7 7 7 7 7 7 7 7 7 7
0.75 0.198 0.015 2.93 0.04 5.80 0.27 19.81 604 0.75 0.79
0.69 0.171 0.009 1.82 0.02 4.53 0.15 13.62 572 0.68 0.72
0.73 0.186 0.012 2.36 0.03 5.08 0.21 15.80 590 0.70 0.74
0.73 0.185 0.013 2.16 0.03 4.86 0.23 14.90 590 0.70 0.74
6 6 6 6 6 6 6 6 6 6 6
0.79 0.265 0.018 4.29 0.14 8.11 0.40 19.01 608 0.75 0.78
0.71 0.190 0.013 2.08 0.01 4.91 0.22 14.35 569 0.68 0.72
0.74 0.215 0.015 2.74 0.05 5.89 0.27 16.68 585 0.70 0.74
0.73 0.202 0.014 2.38 0.04 5.35 0.25 15.87 585 0.70 0.73
7 7 7 7 7 7 7 7 7 7 7
0.80 0.220 0.013 4.35 0.00 7.48 0.17 19.84 608 0.74 0.78
0.68 0.176 0.009 1.97 —0.08 4.55 0.10 12.48 558 0.64 0.68
0.75 0.207 0.010 3.10 —0.03 6.11 0.12 16.40 593 0.71 0.75
0.74 0.201 0.010 2.80 —0.03 5.74 0.12 15.53 589 0.70 0.74
8 8 8 8 8 8 8 8 8 8 8
0.72 0.229 0.017 4,45 0.07 7.58 0.32 19.81 572 0.69 0.73
0.63 0.189 0.011 2.08 —0.04 4.85 0.15 12.90 530 0.62 0.65
0.70 0.214 0.015 3.63 0.00 6.72 0.22 17.75 551 0.67 0.71
0.70 0.212 0.015 3.53 0.0t 6.61 0.23 17.46 551 0.67 0.7
50 48 48 48 48 48 48 48 48 48 48
0.80 0.265 0.018 4.45 0.14 8.11 0.40 21.25 660 0.84 0.87
0.62 0.159 0.009 1.48 —0.08 4.06 0.10 12.48 509 0.59 0.63
0.72 0.201 0.013 2.75 0.01 5.69 0.21 16.19 574 0.68 0.73
c.7 0.194 0.013 2.48 0.01 5.32 0.21 15.38 570 0.68 0.72
7o : RECAME (€ /cm3) Apparent specific gravity in oven dry (g/cm?®).
715 0 BKE 15% FFICHBE L - AFEE (8/cm?)
Apparent specific gravity in air dry (15% moisture content) (g/cm?®).
n : 3 A 3 Number of specimens
Max. : & K fE Maximum value
Min. : & /) /£ Minimum value
i BiEE Mean value
X ERAPRRT2ARPoOERE EL L Lo FHE

Mean value weighted by the area, represented by each specimen, in the disk.
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oo T, RERELEZLDL TS,

éfor E%g :é 5 1%3\:2 HBWIL, BN D > THZNELEIT DR

>a T DN, £z, VA—6 OILKTIIBLLH

éZW“ BT D A 30% DS H FDENZ A

$x o> CEOBBBE RO LR 40kg /m?

gaﬁ“ THBN, LLB O EES Bro6h
@

%,
BHAERIZOVWTIE VA—4 0HLKT
BB O~1E7c Y D35 60% 0 5 £ T1E
LAEEELEELDLTNS. Zhizk
e WLT, FIKL RIS E D~E7 ) 2130
=0, T a0%nESsETIE, ZOBUESLb—
EBOERIZLD LTWARWE, ZnfiEs =

g

R B®O™ e
N 077/7931;1‘/&/ Z % & ETERIZE A o T—RRICHED T % R
N, direct/on
BHrrvbhf, £/, VA—8 oLkiifh
A &N &
3 Radial DHKE L BRT, PiFiFeh TREWIEE
°  direction
RBOBELHBLTNBILNIITLHED
0 510 ,010 PThoTc,
Fith B 2SAAZTEY (%) Bark IhbnfFfE, BERS Tl B
Relative distance from pith D~ D IC B ABEERES L ARG

Fig. 4 FBUENE L CRIEROIKIATAN w05 b im0 SHc 5 BT, &

Transversal distribution of bulk density and .
shrinkage from green to oven dry in relation BOBIEE LT Type V ICHRHITES, L

to relative distance from pith. ML, FLK2IZHP ANE, VA—1 o
AATIEEAS HiC Type 1 iz LoTiEh, VA—4 OIKTREBRBERIHOTS 2B T3E
—ENETH BNV LT, FERUUERIT BLLP BN~ Y A1 60% ik XL 5T E TR IEIE—TE
DIEELD L, = O EDIC IS - TR 3HAZ LB LTS, S5k VA—6 0AkT
. OB OIS 40% OFGH B ELRICH D » T FHEERSEMT 212 b b T, &
BRI LSBT 3EAZ LD LTS, 20X iz, RBOLKARNTLROM»E D~
DIz kb7 ) FHEERS RN ERoFRET, MEEiE—>20 Type KREShAWVWES
Thb. Thit, BIRY TR~/ Dipterocarpus alatus L D. insularis OPFHEZOWTHREETH -
720

3. HE B &

1. FREERETBIBRORRE
HKRRDOD ao/R EOERKIE, B/MER X UFEHEE Table 3 LT, Thicksl, K20
WHETIE VA8 DKM 3.5 L L, MHOIKLEPTERNTRKENS, ZhPADIKTIX
27.4~29.9 TRERL, ILRLENFEHHEIZ29.221LHL TS, Z0MHEILL DRI OVWTYL &
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BHENTWS a/R DOELE, av/R=28 1T Table 3. FK~XDMD av/R &

e Vi, BERo Diplerocarpus JEOE Value of av/R on each log

BLHBTBL, DY~V ZVEINALLD HKEFS BEXKME | /AN E | FHE
Mark of logs| Maximum | Minimum Mean

EENEVR, VRS TEF T -V :

X ~ . VA—1 28.9 25.8 27.4
FAPLYBREL, FaT—N sSra VA—2 33.4 22.8 28.5
A LELLTNWS, VA—3 35.6 22.8 29.9

SF, au/R EOHESDOEKE LB VA—4 29.6 24.6 27.4
VA—6 33.2 23.2 28.7

MEPEEAR Sk BT 52 VAL VA—7 33.8 2.6 2.6
VA—4 OHKTIREFRZFN 3.1, 5.0 L/h& VA—38 39.1 24.8 33.5
WEELHLTWBRIZTERNA, flio 54 %ver fﬁ 39.1 22.8 29.2

OHAKTIEWTFHALI0 XY KREVWEELD
L. VA8 R M.3THRARTH S, £, ThdD a/RIENEEORERZBHIER L AREEROH
HBEAKROIZ LD LK Fig. 5 THELLTH B, ARROC—EARERMEZ LSRN D 1k
05 L Th, FHNHEER L ARBERO LN 2ERE» 25T LLHETRV., TIT af/REE2H
DBRBN~ERD LOBBRIKBWTHATHRSB L, Fig 6 KLHTITEL ZolBRkESEES LS, =
Hzk3 e, a/RECHBHEEOEEV VA—1, VA—4 OILKIFHLLH S EIIBIZFA D » TE OB
BERDRVOITZV LT, fLoRAKIZZNEENKEV, F, VA—8 DAKTIE ao/R DEREL
25 FUEIC bl > THOAKRD b 233 eh TREL, B0 FETMIZAm» - TR T 38 bRE
v,

IS a/R EOBLPE DA~V ICE b Y BEROEAE, BROBEECICH TizvhiT el L
LT Type 1 KEBTBLAREND,

2. BHENBEAE

AKARODEEE TONMEIZ BT 2HMHIERFE (¢/7) BIUORE (B8KE 15%) F THOIHMHEIC

B BEBTEIGERSE (Ls/r) OFRKIE, B/ME, FEE Table 4 iIZLdF. Thicks e t/r

L oVA—1 ©TVA—6 "‘:{7’?
oyA—2 & VA-7
eVA—3 oVA—-8
= /35 OTA~1 ® VA-6
N a a e, OVA—-2 aVA-7
%g_ZO o . o > “ oVA -3 0 VA-8
g / R I 20k
: e} ® ] G/A
N2 o 0% & o
S g o5 % ® "}
§ / ° ° 0 A/25
LXK ° o 2, 30
3 ~ ° °
§ :/c' _/o\:! 4 e 20
3
= // 20}
du/R
L L : 100
’ 260 [ 50
050 055 0y Pith Bark
B ABRE (Um) BWILErsOARERY %)
Bulk density Relative distance from pith
Fig. 5 IR L ARBERLE 0Bk Fig. 6 au/R fEOIKHNKFEDF
Relation between volumetric shrinkage from Transversal distribution of «./R values in

green to oven dry and bulk density. relation to relative distance from pith.



112 —

MERBREIRRE 2085

Table 4. FUK~->OHEHTHIHER 5 E

Value of transverse shrinkage anisotropy on each log

HAEE t/r tis/715
Markof \ & % & | & /» 18 | "8 | & X 8 | &/~ | FHE
g Maximum Minimum Mean Maximum Minimum Mean
VA—1 2.51 2.08 2.26 3.39 2.55 2.83
VA—2 2.18 1.97 2.05 2.66 2.37 2.48
VA—3 2.28 1.81 2.00 2.67 2.05 2.33
VA—4 2.31 2.08 2.20 2.82 2.48 2.67
VA—6 2.30 1.76 2.12 2.96 2.09 2.65
VA—7 1.96 1.60 1.77 2.35 1.80 2.07
VA—38 1.85 1.63 1.73 2.12 1.74 1.98
(%ver fﬁ 2.51 1.60 2.02 3.39 1.74 2.43
_4_-Zm: DOEHE 1T VA—1, VA—4 OHKN 2.2 BE
——— ro.
C vals THARYREWEEZ LDTH, VAT, VA8 0
2or M AKTEA 1.7 BEO DR DASWVEE LB L. i
15+
DHKTREZhSDENOHENELZLHLTEY,
S0k VA‘Z\/,,.,/\ kL LTo FHER 2.02 Th B, 0TI
> L5k W BERORBOBBECHEI VRS TEF 271,
<
T a0f - BY T H U NA VORE LRERRV, LK
218 -
Sgr RONEKKE, K/MEF B TS L, VA—1, VA
3 E »r //M —2 BIW VA—4 OAKOF/IMES VA—T BX
= E- -
i U VA—8 ORAMEEL DR EVEE L L, JkN
3 E -
2r T OEE L YV AKBOEHNORENWZ 235 b
§E 20
Y = e
RS W tr BEC tu/rs EBDBEOERY OB
20+ M #HEL LD Fig. TWREBE, ti/rs XEIT /1
a0k EORENZLBEDLNB, ZHbOEOR
VA-2
I ::::::::::::::: PBONIETYIZE b 72 ) AL E— R B
20 Lobhhidotc, Thbb, HBTHEDLAE
_y tr BRIUERIC BWTIKRL 25 v ) —Rkhy 22
3.0 -
| - FPE, 2 TIRED 29 IEEDOREN o7,
k‘k~»—v<”/ﬂ/&\\;J b t/r & FREBERL 0 B%EE Fig 8 I

2.00

Pith

50 100

W asoAsiym Bk
Relative distance from pith

Fig. 7 HRBTHEILNER K E O AKPARES A

‘Transversal distribution of transverse

shrinkage anisotropy in relation

to

relative distance from pith.

LHT0s, Zhicksde, t/r DEOEML 6%
=1.1~2.8 DHWETHHL TS, Lrl, £
FELTHOZOEBIIREL, TITHAKICE-
Tt/r Db bbhpici R, KRR Tk
ZOEBBHBRNS VI ERDHELLTHE. T
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DI, ARNTOD t/r OEH)
BT CIAE L VR Y 7 8 BiES
LERNVIAE B —NOBIVHY =
FUE IVA VPO TIRED b
MPolel L TH2B,
3. [§ (BKkF15%) B TOW
ML WM EDBEER
SHL (B7KE 15%) FEETo WHEL
2 LD 2EEE asn THbbL.
ZOfED 3 FHEIZ DOV THOIKRDNE
KIE, #H/ME. ¥¥5fE% Table 5 i
BB, THITX 5L LfoEELE
BEFAT 58%, HAEFHMT 48%, Wi
MT2%&LHLTVS,
AR L UG 2V T
BiE: VA—8 0K THRILKEL, £

Transverse shrinkage anisotropy
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Bulk density

Fig. 8 HWHEIERSE & FREER L 0B%

Relation between transverse shrinkage anisotropy

and bulk density.

NEN62% BIU54%, VA—1 OHKTHREDL /NS ZAENHBL BEIPR 4B ZLHL TS, Th
S OBEBERO DV HES TEF 2 7 —A%, 7Y <V FVEI A VODEE REGBD b ARV, Ak
~onfck - RAMEROZIEAKI X D ELOEBE & b5 % BN LR L I EE L
EELHLTND, 2D EF asn DELELPLDOA~EIZY LOBFREER, EEHFWMRD, KR
DIZL®L Fig. 9 T—BHEL2THB. ThiZk B LW AMOMEIX ao/RENEHRA (Fig. 6) L3
LU, SO s EBE bl - TR T 3HAE Lo LAl LHE ST HB L T\ 5, 3618
BAER L HERFEO aso OEEFEEERO Bifs Lot Fig 10 0eBYITHB, ZhiCk
5L, AKAEBNTLLENHEIZBENTEH, ZhbnBoHEBIZE b TRV LR35,

Table 5. J K X 2 ® apn O fE (%)
Value of a0 on each log (%)
B M F W O£ F M o il )

HAEE Tangential direction Radial direction Axial direction

Mark of log} gy | SoIME | 3 1 | Skl | BoME | 7 4 48 | Bkl | oM | 7 1
Max. | Min. Mean Max. | Min. Mean Max. | Min. Mean

VA—1 59 51 55 48 39 44 29 —18 4

VA—2 62 49 56 51 42 46 16 =11 6

VA—3 67 52 60 59 44 51 6 0 3

VA—4 61 51 56 50 42 46 18 0 13

VA—6 61 50 56 51 40 45 35 4 14

VA—7 65 50 58 57 41 50 0 —50 —24

VA—38 67 50 62 59 43 54 22 —27 — 2

%Ver fﬁ 67 49 58 59 39 48 35 —50 2
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BE®RO®
Tangential direction OVA—-I ©eTVA—6
e ¥ ®DHM@ ©oVA—-2 aVA—-7
70k Radial direction 80 ©VA—-3 OVA-8
VA-8 e VA—4
oot D_V_\\v,\
50+ 70K
‘ a [=:} o
®
60+ vA-T °L o ° : 2
sol T 60 * Qs e . . o
—_ X ] * A
% o © oo o oo, o
o © ° . 2
60+ o) .
TA-6 50..° o a .e
T b\‘\’\«\‘\‘
401
40 L 1
60 VA-4
or .\'\"0—4\".
70F . 60 o a °
eo VA= . e RN
50F ‘\'\’\ 5ok o oa ° Dm a s ®
o o A0
o L] 0. .A
o Q’OQ °
60F 7A }75/0 o ° a0 °® w00
-2 — I~ ®
sl 7z 40 °
Asfy i ._‘\‘\o\.\_.—.
% 60F ] ]
Z vA-1 30550 550 0
o A OE OB R S (Y
l ‘\,/"\*-\'\‘\./.4' Bulk a/ens/l‘)/
/ch 50 Bfr(»)é Fig. 10 aisn & FHEBER L HB%
' WM sanrzY (4 Relation between aiso and bulk density.
Relative distance from pith
Fig. 9 a0 PIHKNAESF BHFIC DWW THKRDD asro OFHIEIE Table 5
Transversal distribution of ais/ in relation ThEXLPRTELLELLELHL, VA—7. VA—8 »
to relative distance from pith. IENPIKTRANEY LD L, KEETICETS -

LELDBLTWS, 2EOTEHHE2 %RBBEROI VRS TEF 25—V, BRI UVEINVALOD
EX YRR EV, HKRRDD aisn OERAKICE > T, ENEPLANHEIZD - TRE L EEE &
bRoThHbbhsbo (VA—1, VA—2, VA—8), ENENALEZLHTHD (VA—3, VA—4, VA
—6), BLCRADENHEZLDT LD (VA—T) 032IKITES, 20X 5 ICHHRD ain ORI
ERAKICE > TRRY, 320BICHETE 501, WHAOIKEN DS bASOEREFRRLT
VB LEALRBN, ORESHROBEI SV TIER L RATH -7, ‘

4. =E #

T4V VET N (Dipterocarpus grandiflorus) ¥ 7 ADIKIZDWT BEER L OILEER
HEL, TOBREFBOBETHS IVFOTEF 27— AVOMBIR AV RV FVEI VA VD
FERLHB L2 b R L7z,

1. AHER I OIHERICOVWT, ARROCKEKAE, B/MER L UFSERNLHASfz LD LK
(Table 2, Fig. 1~4),
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2. AREEE (B) LABUER (an) EnBRERFL, a/R EOEHE 72 L7z (Table 3,
Fig. 5. 6),

3. WHERFHEICOWTREL, ENEEE L2 b (Table 4, Fig. 7, 8),

4. KELCETONHED SUUEIC L 2 EBE R, HEB LU 3 HIZ 2V TR~/ (Table 5,
Fig. 9, 10),

T [

D FoREE : AMHEOHFREYENTE G5 138, ILEEERS I 30 2 EHAD RREIHER
DHbbiirlz, KRR, 90, pp. 109~144, (1956)

2 ————  AHMMEOFHEDFNTE F 1558, NP UHIBiT 2 FHEERNH 6 bhh
Ie=HF ORE S L EOFREER E OBR. HABF®, 144, pp. 53~96. (1962)

3) dLRE—: 7V UEBREREANOMEA L, AMTE. 12, 4, pp. 10~14, (1957)

4) KUKACHKA, B.F. : Characteristics of some imported woods, F.P.L., Report 2242. 46pp.,
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II. Density and Shrinkage of Apitong Weods grown in Philippines

Tatsuo NAKANO and Jisuke KABURAGI

(Résumé)

In this investigation, we made a study of the bulk density, the apparent specific gravity
and the shrinkage on seven Apitong (Dipterocarpus grandiflorus) logs grown in the Philippines.

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

The results of the present observations are as follows :

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

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

3. The relationship between the bulk density (R) and the volumetric shrinkage (av) is as
shown in Fig. 5, and the distribution of the a»/R values in relation to the distance from the
pith on each log are abstracted as shown in Fig. 6. Then. the maximum, minimum, and mean

values of as/R on each log are shown in Table 3.
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4. The relation between the transverse shrinkage anisotropy when green to air dry (15%
moisture content) (f15/715) and to ovendry (¢#/7) in relation to the distance from the pith at each
log was observed (Fig. 7), and the maximum, minimum, and mean values of ¢/7 and #15/715 or
each log are shown in Table 4; furthermore, the relation between the value of /7 and the
bulk density (R) is shown in Fig. 8.

5. The percentage of the shrinkage when green to air dry to when green to oven dry

(as/0) was observed in relation to the distance from the pith, applying to each log. each
direction, and the bulk density (Table 5, Figs. 9, 10).

V. 74V ECvETE M MORBERNEE

A A
woH B = e

¥ X M &

B0 E D53, 74V EVvONVY VEETE N v (Dipterocarpus grandiflorus) 12> THER
BNRREDHERRETholc. TOHRALB LR AL WE, BEWH L L THAT 2580/
BEY 552 L b, MEIMTAMCEEY 52 RAE, bR > 23 BERRE 0 H—EBERE RET
B iz,

HBEOERICH - Y HEREKR, KRERBEEO WAL 2 e TELBHNEERT 2.

1. #HEMHEIUAREE

HRAMBOFATS, R, SEAROEER X CDHMIERE % Table 1 12737, RRE1IIZE
REZET 5 b 0T, ESH 20cm o FiRH 5 AT N ERE THEERRENH 2 AR - 7B TH B,
FTibb, FEE L TEINAREY LTV\ég{Sﬁ@ﬂé@E 2B, WHEE A, B R 10cm)
ERWIZUDMERE 34 LT, B, C, DL, £EMAL bRIHIIGAICESR L T 5 ERENHERHR R

Table 1. #t & # % & R BR #

Material tested and test group

I i3 Group I o # Group II
=32
PARE o | mumms | MEEE | D MW | APRE | yinps
Mark of Moisture Thickness Radius Width of Moisture
study logs | condition of disk of disk sapwood condition |Length of log
(cm) (cm) (cm) (cm)

VA—1 | £ Wet 20 30.4 4.5 |KHE Air dry 50
VA—4 4 20 33.0 4.1 7 50
VA—6 ” 20 32.5 3.9 Vs 50
VA—7 4 20 38.3 5.2 7 50

(1) AHEMEERRENIE
(2) AMEMEEREMIAER - R¥0L
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BRIFEIER L. £/, ZoMKOBIA L D ERFRORRMEE 5 BT OER L, THTKEREC
3240 T, MROMARICEEELESH S0cm nHA» D, SBAROEE & AN EH THEIER
BRIEEERT 5 L & bic, THES, BLUBEROWES > bRFMRERE g, #E515R. &R
3 LHERRRGE CEEHR, BREN) SERLEBETH S, HHARREKI OV T, TEhEH
Enfed KB 0—MEEBLLBELH 5. MFRRBRESERT SRS Lic 10@EEFAN & Lz
2%, EBZIZ6~11HL 72> TW5, B, TNED, JFARES VA—T7 ® 50cm AP BIL, HiRIRE
LRECREBOUBET 257, B, CHILVEEL TW2 1 H0RBREESRROBHI LK M
FTOKREY, 1FH2KE, WFE SR LTc, TR0 B FRBRE» 513 BRIk T %, Tk
TR X Y MUERE, TANT, IBOEMOSRREEIER L,

ZORBRTY O ZIIRIE L 3B B KPICBELICRE T, Whw 3EMRELIRR-> T3, %
72 KEDRBIZ TR L BRICHKE L7OIRIET, AR T2 » TRk,

2. & B A &K

REAFHRIAATRY L &< BT, KBS JIS 0oFEBIC L2728, KROE - S dAUEARERRR K
ORAE, fEBHES X U H 27 S XS ERRBREONE 174 » 7o, RBEOTEIMS IR, 5]
R, HEMTOBEI ¢ =20mm, FRYT, HUERE, MOEE, CABOBFAIC ¢ =25mm & Lic.
EMEOFHEFFALE LTae =30mm & Lz, ¥EFMO—EE 26mm & Lz, 2B, [EOM5IRR
BRI OWTIZIRE 5T 2 DA AREL R 12,

3. EBRBRLEER

BN FHARART L o KIpRIBIC BT 2 FHE, S/KE, HavdhS, #EM, MR, wAN. B
EE, Mios, BT Y OREEZBIEL T Table 2 K577, SERHE (FHEAEN 15.5%)
AHEBIE, BavhT, REUERE, WOEM, FRATOERREN»ORDIETH B, £fkL L Tik0.62
~0.73~0.82 L 2D, VA—1 DFARRC/NE RELZRL TS, RAMI 2 AMETRLIZERS
I UEREBMOMERRE Table 3 12777, WEMOKTEIHAMIF T 16.1km, HHERHT7.2km,
HEBIBET 20.0km Lo TS, BRMBIICRT 5 HBIRE D LoBFEE T FGHT T 0.52, #EMHET
0.67. HBIBETO0.64 TH B, £, BABE & v FRECHR L2 E0RTSE TS OFHET 0.93
X10-%, HEUEMET 0.35X10-2, MEBITET 1.16X10-2 LR ->TW5, TABBESIZEAMEIC I VeR
i), REMOFETM10% K&V, HEFRS ZHAEEANTRS CRUKE, $hbb 0./
BEEX3.9 kY, TTRBELL VRS TEFaT—N, AVEXVTEINAY, LRVESF
FENS—NVREDE (8 5.0) X V/ISSHEHNTHS, 2B, MEMRRS ZAROMMPE TRLEZ
Bz MEL TR LRPEN 4 L2 Y, BERGIAO 1 mm BAEHEIRS AL AT S THRUED
BIHI 4L R>T0D, £z, HERHFRRT XV -2 FHEED 2R TRLZEZ»RISELT
WA, BEFERLTRETL1.8:45, &b, FFEAZLOMERRS () LMEIERES (00)
DIEE KK

¥y oy, ®ep r=ot/o,
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Table 2. & B = B

Results of several mechanical

. BKE g 53 GEESE Compression- e
BAREE EHE Mois— Static bending parallel-to-grain| Tension-
Mark of ﬁhR tturet Ey o o £, . o E:

study logs v |content ypso/ ? * hotkg/ ? ¢ l10tkg/ |
g/cm? % % cm?|lkg/cm?|kg /cm? cm? kg /cm? kg /cm? cm?
T/I?sz 0.70 15.5 128 593 1136 153 333 498 131
va—1 & P |0.62 15.0 117 498 1049 139 288 461 115
Range | ~0.77 | ~16.0 ~142 ~648 | ~1233 175~ ~384 ~535 ~148
M5 .
T/I?;f 0.74 15.0 132 650 1256 158 358 533 126
7 —
VA=4 | & B |0.70 |14.5 |128 |s594 |1218 |140 332 |53 |12
Range | ~0.78 | ~15.5 -~ 137 ~694 | ~1317 ~ 187 ~397 ~562 ~150
if;[iiﬂgrﬁi: 0.73 15.0 142 645 1251 162 400 569 127
VA=6 | & "B |0.69 |14.5 | 136 548 1136 | 141 382 538 105
Range | ~0.77 | ~15.5 ~151 ~705 | ~1333 ~177 ~ 450 ~ 589 ~153
. :}E/[i?;g 0.75 15.5 113 606 1143 148 349 536 130
VA=7 i B |o0.65 15.0 103 470 921 119 285 472 103
Range | ~0.82 | ~16.0 ~141 ~706 | ~1308 |  ~169 ~413 ~567 ~159
FEME
i@ 4% | Mean 0.73 15.5 129 622 1191 155 359 534 128
Over all # B | 0.62 14.5 103 470 921 119 285 461 103
Range | ~0.82 | ~16.0 ~ 151 ~706 | ~1333 ~ 187 ~ 450 ~ 589 ~ 159

* Apparent specific gravity

Eo : fiiF ¥ > %3 YOUNG’s modulus in static bending.

E. : ftEME Y > 723 YOUNG’s modulus in compression-parallel-to-grain.

Er : §E518E ¥ > 7 f%3 YOUNG’s modulus in tension-parallel-to-grain.

op: bt HI PR B Stress at proportional limit.

op 1B F B8 X Modulus of rupture in static bending.

o, : ff¢ JE #§ 58 & Maximum crushing strength in compression-parallel-to-grain.
or : Ht 5| 38 58 & Maximum strength in tension-parallel-to-grain.

Tp: HAMTRE (HEHTE) Shearing strength (Radial surface).

IARAL THEITRE OFEIE (dor) &R B L, FHEMETERIE (00) P#0.80~0.93 DFiFE L 2
Y, EREHTHTLLREFAEEVALDOND LIV ARV, &I, VA—1, VA—4 iZ51F 5
BERD2VORHEIRRES BB/ NS Ve L EZ bR S,

DI, VAT OFEAREMRIC, KEIRE L SRRBO IS (T2 - 2SR EE & L THERERRIC
DWTHRIET B L Table 4, 5 T L7 %, HREBRL LRBEAVRVOT, ERMAEREZHTEZ
LIFBEG 7o, TR T R VX — DA BB X U v SR RO ES RV, ¥/, 18
ERMEOHE L5 L, BRBRSEY VI RETRLEINTFALKEOHENKRE VD, o/t
0 /th BEDERHEYVEERS BV, Fie, MTOHEE 0or LERE 00 2T DL, ar/oy O
ERSHET1.09, ZETO0.95 L4201k )BHFLBEANALDLND,

DSWT, B, C B2 5ROIKRERBIZ BT 2HFHORBEREBIEL T Table 6 ITRLZ,
¥, MEFOHEIT >V TEEHM (R) LEHRFM (T) OiE T3, R/T OFILFRET
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& 2 E B K B
rests (Air dry condition)
el . S‘}iar—g/aralgifl- oM (BEETE ) Partial com- Ao X %ﬁﬁ?
parallel-to-grain to-grain pression-perpend icular-to-grain Hardness bending
ap or | Th Ty gy Oimm Oymm 5% H, Hr H: ke -am
kg /cm? kg/cmz\kg/cm2 kg /cm? kg /cm?| kg /cm? kg /cm?|kg /cm ?|kg/mm? kg /mm? kg /mm2 /cm?
776 1197 133 147 65.7 137 175 147 5.2 2.1 1.8 0.86
693 1020 116 124 52.8 122 152 130 4.2 1.8 1.5 0.70
~962 | ~1400 ~151 ~160 | ~72.0 ~ 158 ~202 ~170 | ~6.1 2.5 ~2.3] ~1.20
939 1390 136 152 70.1 146 190 159 5.9 2.2 1.9 1.07
780 1138 128 145 62.4 139 182 152 5.3 2.0 1.7 0.90
~1212 | ~1557 ~142 ~ 1589 | ~76.7 ~ 154 ~198 ~166 | ~6.8] ~2.5| ~2.1] ~1.28
957 1537 ’ 134 149 65.7 141 179 151 5.7 2.2 2.0 0.93
638 1140 ' 128 141 57.6 134 170 144 4.6 1.9 1.6 0.68
~1188 | ~ 1867 ~137 ~159 | ~72.0 ~ 146 ~185 ~157 | ~6.20 ~2.5| ~2.21 ~1.22
1079 1583 l 139 149 69.9 155 200 168 5.9 2.3 2.2 1.11
788 1192 | 119 132 57.7 113 148 122 5.2 1.9 1.8 0.75
~1515 | ~2360 ~ 155 ~165 | ~81.6 ~182 ~ 234 ~197 | ~6.7| ~2.8 ~2.7 ~1.51
967 1457 136 149 68.1 146 187 157 5.7 2.2 2.0 1.01
638 1020 116 124 52.8 113 148 122 4.2 1.8 1.5 0.68
~ 1515 | ~2360 ~155 ~165 | ~81.6 ~182 ~ 234 ~197 | ~6.8] ~2.8 ~2'7i ~1.51
ot HAMBEE (BRET) Shearing strength (Tangential surface).
Oimm : 1 mm¥OEMES  Compressive strength when compressed to Imm of side length.

O2m

m -

Side hardness (Tangential surface).

Side hardness (Radial surface).

Absorbed energy in impact bending.

2 mm EHEHERSE  Compressive strength when compressed to 2mm of side length.
052 ¢ 5 %IRIERETR

Compressive strength when compressed to 5% of side length.

Yo SR THIL.6, HEIRETRH0.83 Lo T3, HBEENEAD R/ T DEZLHIRET

Hi:K B » 7= & End hardness.
H,: B @S
He :fE B @ D 12&
a : BT R VF—
#11.4,
#1.7,

B, BRKBREE2Y L VRECRLZEREEFFT1.02X 1072, BHRHFFT0.98X10-2 L4D,

BIEEIRE THI 1.6, Yo ZRETHI 1.6, HAPRETHIL.1, BERETHO0.75 LT3, &

CTEOF 27— Sraf tEERBEARERETL TV S,
KR L BIRIRED IR & 1T 78 » 7o R % BEFAIC SV THRIET 5 & Table 7 »ZE <75, YUK
B X REEIEEEOSE LHBIROSHE L REORENKRE V., i, #MEERICBT 2BREL LV
BRBEEY SRECHRLELRENFRRE,

THALOERICL S, @M (L), FEFE (R). BEHFR (T) oY IMREE L UHRE#Y
KEARREIC DS KT 5 & Table 8, 9 T L 2%, Y /M REOEAIEIEHERER L SIRABR L TR
7Y, & ICHMEST TR EOZERPKE VD, MIKAYICIX L : R : T=100:9.0:5.7 £#2->T\3,
JEMEHBIREETIZ L : R : T=100:9.0:6.7, BIEMME TIXL : R : T=100:8.8:55 LAY, nv

B 2R

Ebiz, VAT oERERRIC, K
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Table 3. & 3 E B % &
Relations among mechanical
% 54 W %
Bk w e Static bending Comipression-parallel-to-gra.n
N A
Mark of
study logs Gy/0 7o/ Es 7/Ru Gp/0, a./E. 0./Ru
10-2 km 10-2 km
qZMi?aIIE 0.52 0.89 15.9 0.67 0.33 7.1
VA—I1
ﬁﬁange 0.44~0.57 | 0.78~0.93 | 14.8~17.3 | 0.62~0.77 | 0.27~0.38 6.7~7.6
XIZMjf'larf[E 0.52 0.95 16.7 0.67 0.34 7.0
VA—4 s ¥
%la{ang 0:.47~0.56 | 0.93~0.99 | 16.1~17.8 | 0.62~0.71 | 0.29~0.37 6.7~7.5
S?Miéﬂaiﬁ 0.52 0.88 17.3 0.72 0.35 7.9
VA—6
%ange 0.46~0.55 | 0.79~0.92 | 15.6~18.5 | 0.67~0.79 | 0.33~0.38 7.6~8.1
qzlv‘[i?axjﬁ . 0.53 0.96 15.0 0.65 0.36 7.0
VA—7
%;ﬁ{ange 0.46~0.61 | 0.85~1.10 | 12.4~17.0 | 0.59~0.73 | 0.32~0.41 6.6~7.4
@ i :P:Mi?aljﬁ 0.52 0.93 16.1 0.67 0.35 7.2
&
Over all Range 0.44~0.61 | 0.78~1.10 | 12.4~18.5 | 0.59~0.79 | 0.27~0.41 6.6~8.1
Table 4. R % & Z B IC BT 5
Comparison between mechanical properties at
EHE| o yow| B0 5 g E i
KETIREE Apparent Static bending Compression-parallel-to-grain
Moi tu‘ é specific | Moisture
Cox?cllsiiti;n gravity | content E, Ip Ty E, ap g,
R. g/cm? u  %N10%kg/cm? kg/cm?® kg/cm?10°kg/cm? kg/cm?®| kg/cm?
ML 15
& T,[?f 0.75 15.5 109 501 973 142 331 530
A
Air dry Range 0.68~0.78]15.0~16.0| 107~114 | 470~541 | 921~1037| 119~169 | 285~363 | 472~566
% :ﬁ?f 1.07 75.0 102 396 751 126 277 359
\
Wet Range 0.98~1.11/68.5~84.5|95.2~109 | 336~462 | 685~885 | 104~142 | 219~315 | 298~409
A/W Ratio 1.07 1.27 1.30 1.13 1.20 1.48
Table 5. [ L Z R ICB T 5
Comparison between relation values at air
Ty o8 9 e == 8
ﬁ?jﬁlﬁi Static bending Compression-parallel-to-grain
1
condition Gy/0 ay/Ey 10-2 0p/0, o./E, 10-2
SEL A SE¥{E Mean 0.52 0.89 0.62 0.38
Air dry #i PH Range 0.46~0.57 0.86~0.93 0.59~0.65 0.32~0.41
%E W | FIIHE Mean 0.53 0.73 0.77 0.29
Wet & P Range 0.49~0.56 0.69~0.81 0.74~0.79 0.26~0.31
A/W Ratio - 0.98 1.22 0.81 1.32
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» HOE B R (KRB
properties (Air dry condition)
Tension-parallel-to-grain bg:g?:; L L A #% Relation
ap/0. o/ B 7/ Ru a /Ry o/t | 0o/t | 0/Hi | Oumm/He | He/Hr
102 km
0.67 0.92 17.1 1.8 1.05 3.7 96 76 1.18
0.58~0.72 | 0.75~1.03 | 15.5~19.7 1.3~2.4 |0.94~1.26| 3.3~4.1 81~111 66~81 |1.00~1.60
0.66 1.12 18.8 2.0 1.12 3.9 92 78 1.15
0.51~0.79 | 0.93~1.36 | 15.2~20.8 1.7~2.3 1.05~1.19| 3.7~4.3 79~104 70~88 |1.05~1.22
0.62 1.23 21.1 1.6 1.11 4.3 100 73 1.11
0.56~0.68 | 0.95~1.39 | 15.8~24.9 1.2~2.0 |0.95~1.32| 4.0~4.4 86~125 66~75 [0.96~1.32
0.68 1.25 21.5 2.0 1.08 3.8 89 70 1.05
0.59~0.73 | 0.96~1.56 | 17.0~30.7 1.2~2.8 [0.91~1.19| 3.5~4.2 78~99 57~80 [0.91~1.19
0.64 1.16 20.0 1.8 1.09 3.9 94 74 1.11
0.51~0.79 | 0.75~1.56 | 15.2~30.7 1.2~2.8 |0.91~1.32| 3.3~4.4 78~125 57~88 0.91~1.60
HMEMMEE o KB VA-D
air dry condition and those at wet condition
p” - G E m B WARMGEAN) . | BRED
- - ear-parallel-to- |Partial compressi- " mpact
Tension-parallel-to-grain grain on(Radial surface) Hardness bending
E; Gp 4 Tr Tp Op 95% H; Hy H: kg .am
10°kg/cm? kg/cm?| kg/cm? kg/cm?| kg/cm?ikg/cm? kg /cm?|kg/mm? kg/mm? kg/mm? /cm?
132 1058 1590 142 148 65.6 141 6.0 2.0 2.0 1.32
103~159 | 788~1515(1192~2360| 130~155 | 139~155 | 2757  1122~1545.3~6.51.9~2.201.8~2.2 Lo
114 642 1056 93 97 52.9 111 3.7 1.4 1.5 1.37
41.2 | 90.2 _ - _ 1.26
110~120 | 544~786 | 987~1028| 75~107 83~108 ~63.4 ~128 2.9~4.4/1.1~1.8/1.2~1.8 ~1.48
1.16 1.65 1.51 1.53 1.53 1.24 1.27 1.62 1.43 1.33 0.96
HOHE MR E LB VA-D
dry condition and those at wet condition
it Bl iR .
Tension-parallel-to-grain 8 L3 i & Relation
G,/0¢ ot /E¢ lo-2 T /Th g, /Tx o./H: Oymm/Ht
0.67 1.18 1.05 3.8 88 63
0.59~0.73 0.96~1.48 0.99~1.08 3.6~4.2 78~99 57~69
0.61 0.92 1.05 3.9 97 76
0.56~0.68 0.88~0.96 0.93~1.15 3.6~4.1 83~110 70~85
1.10 1.28 1.00 0.97 0.91 0.83
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Table 6. # ¥ ] 24 G
Mechanical properties perpendicular
AE # JE % Compression-perpendicular-to-grain
z2qa
PARS lAppare| gk | % om mo@m | % & H @ "
M:t:;lily?f speci f;r:;t ll/i?litsetxtre Radial direction | Tangential direction Ratio
logs grayity Eg Ip-r | SR Er Op-r | €pr | Er | To-r | So-r Eg
u
g/end|  w  %|iotkg/entlkg/ome| 10-2|10°kg/emelkg/cne| 10-2| Er | Tp-r | €57 | cakgrome
T}Zjﬁ 0.69 16.0 12.2 31.1 | 0.25 7.45 21.6 | 0.29 1.6 1.4 ] 0.86 12.7
7A—
VA Iﬁ. 0.67 14.0 10.8 22.6 [0.19 6.94 19.4 10.26 12.1
Range| ~0.72 ~18.5 | ~13.5 [~37.3{~0.31| ~7.88 |~24.1/~0.35 ~13.0
SE%?JE: 0.76 16.5 13.1 31.2 | 0.24 8.37 24.3 1 0.29 1.6 1.3]0.83 13.0
7 J—
va 4&"1‘_3. B 0.75 14.0 12.5 28.9 10.21 7.92 19.7 |0.22 12.6
Range| ~0.78 ~18.5 | ~13.8 [~32.5/~0.26] ~8.97 |~28.3/~0.33 ~13.4
q;;?aff 0.75 16.5 12.7 32.210.25 9.14 26.3 | 0.30 1.4 1.2 0.83 11.7
VA_éﬁ B 0.71 15.0 12.4 29.3 [0.22 8.81 23.2 [0.25 11.1
Range| ~0.78 ~18.5 | ~13.3 |~33.7|~0.27| ~9.57 {~28.9/~0.35 ~13.0
%f?;!i_iﬁ 0.75 16.0 13.4 34.9 | 0.27 7.71 24.0 | 0.33 1.7 1.5]0.82 12.6
a5t ]
VA 7ﬁ A 0.70 14.0 10.6 28.8 10.25 6.00 22.2 10.26 10.0
Range| ~0.78 ~18.5 | ~15.1 |~42.8/~0.29| ~8.70 |~26.3{~0.40 ~14.4
B qﬁfj;f 0.73 16.5 12.8 32.5|0.25 7.96 23.8 | 0.30 1.6 1.4 |0.83 12.5
Over alllgi P 0.67 14.0 10.6  [22.6 10.19 | 6.00 [19.4 (0.22 10.0
Range| ~0.78 ~18.5 | ~15.1 {~42.8/~0.31] ~9.36 |~31.1|~0.40| ~14.4

¢p : [HHIPRZE  Strain at proportional limit.

€naz : TEAZE Strain at maximum strength (Assumed value after some amendment).

Table 7.

RELEEBIZEBTSHEF

Comparison between mechanical properties perpendicular

# E # Compression-perpendicular-to-grain

AEE P
8 Apparent| = A< 2 2 P
KA IRRE ppare A ¥ & F W 3 S| %
. specific | Moisture Radial direction Tangential direction HREFH
Monsjgre gravity | content
condition Ry u Eg a, p E, oy &p Eg agp
g /cmd %|10°kg/cm?| kg /cm? 10-2|10°kg/cm?| kg/cm? 1072|10°kg/cm?] kg/cme
‘\I /]
) ﬁ?f 0.75 17.0 11.4 | 29.7 | 0.26 | 6.32 | 22.8 | 0.37 11.6 | 38.3
KE A "
Air dry Wi PBH 0.73 16.0 10.6 |28.8 |0.25 |6.00 |22.2 |0.33 10.0 | 34.4
Range| ~0.76 | ~18.5| ~12.1 | ~31.1 | ~0.28 | ~6.73 | ~24.3 | ~0.40 | ~12.5 | ~44.1
MZ S
S8 W :&?f 1.15 98.5 | 9.19 | 23.3 | 0.26 | 5.87 19.4 | 0.33 | 10.1 33.6
Wer H& PH 1.14 95.0 |8.35 |21.8 |0.22 |5.67 17.5 | 0.30 |9.61 | 29.8
Range| ~1.15 ~101 | ~9.81 | ~26.3 | ~0.29 | ~5.98 | ~19.9 | ~0.35 | ~10.5 | ~39.4
A/W |Ratio 1.24 1.27 1.00 1.08 1.18 1.12 1.15 1.14
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E M % " (RERE
to grain (Air dry condition)

Gi:t 5 &  Tension-perpendicular-to-grain
¥ OE F M B OB F m #1 H B £% Relation K Ratio
Radial direction Tangential direction !
- YRI5 B m
I p Or (Emaz_p T Ip €p or Pmaz-T on/E 07/Eg\Ex/Ey |0p/0 Cmaz-r
ke/em?| 10-2|kg/cn?| 10-2|10%kg/omslkg/cm2| 10-2kg/om2| 10-2|%#/r| fo-F|%#/0r| oE Y [ T lemanr

44.0 | 0.35 131 | 1.72| 7.09 | 22.50.32|73.0) 2.44|0.43|1.11|0.31|1.03| 1.8]|1.8|0.71

39.8 10.31 123 [1.63 | 6.76 19.4 10.28 |68.1 [2.04 [0.40 |1.02 [0.27 0.94
~45.8/~0.37| ~134{~1.91| ~7.68 |~27.3~0.37|~77.7|~2.62/~0.45~1.17/~0.38,~1.08

48.9 | 0.38 132 | 1.51 7.73 | 23.5]0.31 | 77.1 | 2.10 [ 0.41 | 1.03 | 0.31 | 0.99 1.7 1.7 ] 0.72

48.1 [0.37 118 {1.33 7.22  |21.8 [0.27 65.5 [1.92 |0.39 [0.92 0.27 (0.8l
~49.5~0.39 ~137|~1.66| ~8.43 |~27.2~0.37|~83.2/~2.221~0.44{~1.09/~0.34/~1.12

41.9 1 0.36 115 | 1.50 | 9.22 | 27.6 | 0.30 | 84.6 | 1.79 | 0.43 | 1.05 | 0.33|0.92| 1.3] 1.4 |0.84

34.2 0.28 109 |1.37 | 8.53 |24.3 [0.24 [74.4 |1.41 [0.41 0.93 (0.29 [0.79
~49.9/~0.44| ~120/~1.58/ ~10.2 [~30.0|~0.35/~72.7|~2.16/~0.47/~1.15/~0.40/~1.01

40.6 | 0.33 116 | 1.51 7.85 | 25.110.32|77.0|2.13|0.45}0.90 | 0.32}0.97 1.6 { 1.5 ] 0.71

34.4 (0.27 107 |1.25 | 6.53 19.6 [0.28 (67.4 |l.44 |(0.41 [0.79 [0.29 0.88
~48.5~0.39| ~126|~1.86| ~8.73 ~26.4~O.36~82.9~3.04~O.46~O.99l~0.37~1.07

43.210.35! 121 {1.55| 7.96 | 24.7 {0.31|77.8|2.07|0.43|1.02]0.32|0.98| 1.6 |1.6|0.75

34.4 (0.27 107 |1.25 | 6.53 19.4 10.24 |65.5 |l1.41 [0.39 [0.79 (0.27 10.79
~49.9~0.44| ~137j~1.91| ~10.2 ~30.0~O.37~83.2~3.04~0.47~].17~O.40|~1.12

MooMEMHEE KK (VA-T)

to grain at air dry condition and those at wet condition

i 5l 3%  Tension-perpendicular-to-grain
- ;
Radial direction ¥ % J M Tangential direction #H H B f& Relation
EEF W R E A

2 Ir Cmas Er I €p Ir Smaz /0 9x/Ex | 5 /o o,/ Er

10-2| kg/cm? 10-%{10°kg/cm?| kg /cm* 10-2| kg/cm? 102 PR ol 1072
0.34 112 1.60 7.66 25.6 0.33 76.1 2.26 0.35 0.98 0.33 1.00
0.29 107 1.25 6.53 19.6 0.30 67.4 1.47 0.32 0.88 0.26

~0.39 | ~117 | ~1.86 | ~8.73 | ~31.7 | ~0.36 | ~82.9 | ~3.04 | ~0.41 | ~1.15 | ~0.38 [0-87~1.14

0.40 85.6 1.27 6.31 20.5 0.33 50.5 1.62 0.46 0.86 0.41 0.80

0.37 81.8 1.17 5.91 19.2 0.28 48.8 48.8 0.42 0.81 0.37

20.40 | ~89.6 | ~1.37 | ~6.87 | ~22.6 | ~0.36 | ~51.7 | ~1.69 | ~0.49 | ~0.88 | ~0.45 |0-7>~0-86

0.85 1.31 1.26 1.21 1.25 1.00 1.51 1.39 0.76 1.14 0.80 1.25
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Table 8. EZZ 3BT 5 ¥ o /RO ik

Comparison of YOUNG’s modulus along three mutually perpendicular axes

E s R OB = . a
Compressicm test _‘_'7'|§E%”It% Tension test FE ;ﬁ‘é & '3[ "E i ?;‘Z
=0
AR HER (%) Percentage W3R (%) Percentage E: /E,
Mark of
study logs| | Ro| o7 L R T L R T
VA—1 100 8.0 4.9 100 9.7 5.4 0.86 1.04 0.95
VA—4 100 8.3 5.3 100 10.3 6.1 0.80 0.99 0.92
VA—6 100 7.8 5.6 100 9.2 7.3 0.78 0.92 1.01
VA—7 100 9.1 5.2 100 9.7 6.0 0.88 0.94 1.02
VY
O%\(f‘er #E\l 100 8.3 5.3 100 9.7 6.2 0.83 0.98 0.98

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

Table 9. [E%Z 3 ©ilic B+ 2 TREE(E P il

Comparison of mechanical properties along three mutually perpendicular axes

E & K 6l B OE - .
ok Stress at P.L. in compression 51 B # & Tensile strength
UNGLE % (g = (0
Mark of 24 R (%) Percentage =4 R (%) Percentage
study logs| L R T L R T
VA—1 100 9.3 6.5 100 10.9 6.1
VA—4 100 8.7 6.8 100 9.5 5.5
VA—6 100 8.1 6.6 100 7.5 5.5
VA—7 100 10.0 6.9 100 7.3 4.9
O""V'%“erff“ 100 9.0 6.7 100 8.8 5.5

P.L. : Proportional limit.

RETEF2T—N Araft@hizViEElLTns,

BRO YIRS BT 5 2B MR D & KRR - 7o M5 FE IRRER £ % Table 10 12577, %7z,
ZORBRIZBIT B YU IR, RS, op/Er BIUERKREOCEMIMIC X 5%E Fig. 1. 2 FT,
B ORI TR U 7 BB RN o #48 & RBRIK & TORERE FIROLRICHT 2B THODb LY
NTHB. THBHBEMNOERFMOBEITHRFAIZ X Y Ry, MR EIEROEN, LiL.
SO OFISE FFTTHMIIC ST 5 AFMLO Y v 778K, BRRE, BRER SRR T 2 EAd 4
bhBH, or/Er OEZLT L LM TEET 5 LidRL RV, 2B, K[EREICSWTHRERBOR
BREATRV, ZOHEE Table 11 3L Fig. 3, 4 ITFT. HhoRBELLIZE Y FIENEMNTE
ol ML B Y, BWEALBIRETH 220, QEFELOBBAN S »23bh 5. %72, ZEMAK
O BEALIZ DWW THT 72 o 72RO KB BRRBRAFE RS Table 12 17T, ZOFEHE% Table 10 OHEf
FROBIMUOTIGEL T B L, R/T OEZYY /15K T1.3~1.8, WEARET1.4~1.9, &K
HET1.2~2.1, HAETO0.67~0.92274Y. VA—6 DJKICEIFBENS » L b TRV, AR,
BRBE &Y 2 R CR LB F B 51 L AL BB LA,

BHRIZ, BEER L L TKEREOREREEIC >\ CUFRE TR I v ¥+ 4 BEOHISZO D1
WT kv (Dipterocarpus spp.) OFERL Laguna KFETHE L7 Quezon D D. grandiflorus



Table 10.

Results of tension-perpendicular-to-grain tests of specimens from

BEHEMOMNE 10 CREED)

LA b OB IIRRBRAER EHHT)

disks at wet condition (Tangential direction)

T } . % Relati
AR | BB o e HEIRE | HOIRE | B & | & ok g | ERIR Relation
Mark of | in cross Ep Op p oy €maz or/Er 0p/0r
study logs| section 10°kg /cm? kg /cm?® 10-2| kg/cm? 10-2 10-2
FHME ) g g 18.5 0.35 43.6 1.40 0.82 0.42
A Mean
- 4.96~5.91(16.0~20.4/0.27~0.41|41.9~45.21.36~ 1.46(0. 77 ~0.86/0.35~0. 49
ange
1A /=]
$Mi’a{ﬁ 5.69 21.8 0.38 52.7 1.82 0.93 0.41
B |\@ m
Ranga [5+50~5.80(19.9~24.80.34~0.4551.5~53.6/1.66~ 1.900.92~0.940.37 ~0.48
VA—1
NS
TEE | 5 o 23.2 0.39 56.5 1.99 0.94 0.41
C bdean
BB s0m~6.27019.9~24.90.22~0.4353.6~58. 21 . 76~ 2. 150.93~0.960.39 ~0.46
Range
EFI'VIﬁ“”ﬁ 6.25 27.6 0.44 56.6 1.91 0.91 0.49
D y ean
2 B l.00~6.48/24.0~31.20.30~0.48/54.6~58.6{1.56~ 2.120.88~0.980. 44~0.55
ange
FME | 5 o5 23.0 0.39 54.6 1.87 0.92 0.43
A Mean
2 B |5 62~6.33021.7~24.7/0.37~0.40/50.6~57. 11 .79 ~2.080.88~0.97(0. 40~0.49
ange
qifgﬁg 6.93 21.7 0.31 60.7 2.00 0.88 0.36
B g M
Range [6-75~7-30/19.2~26.80.28~0.40[59.7~61.8[1 .83~2.220.83~0.920.31 ~0.45
VA—4
FHME | 27.6 0.42 59.3 1.84 0.90 0.46
c Mean
% 6.28~6.74[23.8~33.6/0.35~0.50/58. 1 ~60.5|1 .68~ 2.09(0.88~0.950.39~0.57
ange
q:;\/{i’:ﬂﬁ 6.28 22.8 0.36 52.4 2.05 0.86 0.32
D ean
y 5.78~6.6619.2~25.00.33~0.39/50.5~55.9]1.88~ 2. 20/0.84~0.87/0.38~0.45
ange
%f‘”ﬁ 6.28 22.2 0.35 47.5 1.27 0.76 0.45
A ‘ealgm
Range [6-20~6.32{20.9~22.90.34~0.3647.4~48.41.18~1.310.74~0.780.42~0.49
AR =
:rMig,ﬁ 6.36 29.0 0.46 61.3 2.08 0.96 0.47
B ean
Ranga [6-09~6-56(26.9~31.70.41~0.5260.0~62.32.00~ 2. 15/0.94~0.990.43~0.52
VA—6
Az =
:if’”rﬁ 6.42 25.8 0.40 58.0 2.01 0.90 0.45
C @ B
Ranga. [6-27~6-59/21.0~30.80.33~0.47/57.0~59.4.73~2.440.87~0.940.35~0.52
“TFI'\F{E 6.83 22.6 0.33 63.3 2.40 0.93 0.36
D ﬁea
Range (6-45~7-42(20.4~26.1/0.32~0.35/61.2~65.0/1 .96~2.680.83~1.01/0.31~0.43
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Table 10. (-2>-3%) (Continued)

X o - .
sokies | B oy OIRE | LR | & | B ok 7 | FEBR Relation
Mark of | in cross Er Op €p ar Cmax or/Ep 9p/0r
study logs| section 10°kg /cm? kg/cm? 10-2| kg/cm? 10-2 10-2

Az =
:'f\/li?al{lﬁ 5.55 20.9 0.38 45.1 1.50 0.81 0.46
A .
%ang@ 5.41~5.85|19.1~23.8/0.33~0.44/44.0~46.3|1.30~1.73/0.75~0.83/0.42~0.53
A2 =]
qidié]ailﬁ 6.39 22.3 0.35 53.7 1.91 0.85 0.42
B
Rang% 6.33~6.44121.5~24,30.33~0.38|52.1~55.5|1.77~2.05/0.82~0.88/0.39~0.46
VA—7
N IA =
:FMigaLE 5.85 19.8 0.33 46.8 1.96 0.80 0.42
C Ao ’
Rang? 5.72~6.03{16.4~21.5/0.28~0.36(46.4~47.4(1.73~2.41[0.77~0.820.35~0.46
S‘IZVI@LE 6.05 17.2 0.28 44.0 1.69 0.73 0.39
D -
Range 5.74~6.49(16.6~19.1/0.26~0.33(42.4~45.3[1.52~2.01(0.70~0.77/0.37~0.43
TVE 5 . Emax
7_2 ---x ===, —o—Emax 2
/010 4
oE .. N
oot P - 3
4
osf = g —F g 12
07F i M_ -/
7% 23% 40% 36%
80F 80 LoF <4
70k S N . . eob el Y- M 15
¢ - % X -
60F o & R Y osb g &4 4 1
L = w5 VA-4
501 ° ° 450 07k 4/
6% 25% 42% 60% 6% 25% 42% 60%
8ot 480 LoF ¥ 2 A4
70 0.9 . §————-""3 EE
60F 08 x/,// E‘r/'/% 42
s0 m[ VA-6 A/
6% 22% 40% 58% 6% 22% 40% 58%
7.0 -70 1ok 44
e ,———“"go ~~~~~~~~~ S 60 o9 . e
soF 50 ogf % R - S P
o- #/ M o i %/’/é’ a7 \\‘xx )
' 7% 26% 44% 63% ll._r- 7% 26% 44% 63%
#iE Bark A B D wirntn WIRBak A B c D R Pith
w4 B % 4 B 1
Position in cross section Pos/tion in cross section
Fig. 1 ZEARICBIT LMWL or BX Fig. 2 ZiEARIZ BT BEMEA L 0r/Er

W Er & nBSfR

Relations between position in cross section and

values of 0,, Er in tension tests in tangential

direction (Specimens at wet condition).

Relations between position in cross section and

BIW e & NBER

values of 0;/Er, €,., in tension tests in tangential

direction (Specimens at wet condition).



Table 11.

BEM R 10 OREED

SEREOMTIRRRAMR (R

Results of tension-perpendicular-to-grain tests of specimens

at air dry condition (Tangential direction)

Fokzs | YR AR | OIE | % & | & Kk 3 | REPR Relation
Mark of | in cross Er 9 ép or Smaz -
;! m r/Er Gp/0r
study logs| section 108kg/cm? kg/cm? 10-2] kg /cm? 10-2 10-2 ’
M7
ﬁ}?agg 5.48 20.6 0.38 52.7 1.62 0.97 0.39
A A -
%ang% 4.98~6.06/19.5~22.30.33~0.4551.6~54.5(1.45~1.820.86~1.09/0.38~0.42
N =]
VA Rﬁfﬁ 7.29 24.0 0.33 74.7 2.36 1.02 0.32
— B
%ME 6.79~7.68(22.3~27.300.29~0.37{72.0~77.0/2.04~2.620.94~1.08/0.29~0.38
t=3
:Fi\/li?aflfi 6.89 21.0 0.30 71.1 2.51 1.04 0.29
c
%ang@ 6.76~7.00[19.4~24.50.28~0.35(68. 1 ~74.5/2.29~2.61(0.97 ~ 1.07/0. 27~0.33
f\,f?aflﬁ 7.84 23.3 0.30 78.1 20.9 0.99 0.31
B
ﬁRanE 7.22~8.4321 .8~ 24.410.27~0.33(74.7~80.7[2.02~2.19/0.91 ~1.060. 29~0. 34
R A /=]
VA4 . ﬁ,ﬁfﬁ 7.62 23.8 0.31 76.2 2.11 1.00 0.31
Range 7.30~8.09/21.8~27.20.27~0.37/65.5~83.2]1.92~2.220.81 ~1.120.27~0.33
q:{vfaﬁ@ 7.25 22.6 0.31 76.6 2.29 1.06 0.29
D
Rang’? 6.80~7.72|19.4~26.5/0.25~0.3973.1~79.202. 13~2.47/0.97~1.15[0. 26 ~0.34
Nz
q:Mi?af]“E 8.93 28.2 0.32 80.6 1.58 0.91 0.35
B
Range [B-53~9-48[24.6~30.00.26~0.3574.4~86. 1|1 .41~ 1.760.79~1.010.32~0.40
VA—6
iMi?aLﬁ 9.51 26.9 0.28 88.5 2.00 0.93 0.30
C
Rang’? 9.07~10.2{24.3~29.5/0.24~0.3281.5~92.7|1.73~2.16/0.80~1.01/0.29~0.33
%v[t?aflﬁ 7.66 24.4 0.32 68.3 1.81 0.89 0.36
A H
ﬁRang 7.26~8.24122.0~26.90.27~0.36(64.5~72.4|1.62~2.130.78~1.00(0.34~0. 41
VA qifafl'ﬁ 7.73 24.9 0.32 75.0 2.02 0.97 0.33
— B
Range [7-27~8:4923.8~26.20.28~0.36/72.1~80. 4|1 .44~2.440.90~1.07/0.30~0.37
M7 15
:’:M?agg 8.19 24.7 0.30 80.1 2.61 0.96 0.30
C
Range [-05~8.39,24.1~26.40.29~0.3277.1~81.9(2.37~2.780.88~0.990.29~0.33
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£ .8
10° Kgem? Sr, -——»-—--E7 K?/[,”2
8/ 480 67,
/:‘7:‘;_2 —x— 5'7/,:-7, -=n-0-=-- & max Emax _,
70 d7 L, . . 43.0
60 ds0 1ok IS/E—_'::T“: H2.5
-7 X
- e b -
50 ds0 09F %0
7% 2% 40% osk & " VA-1 d15
7% 23% 40%
2.0 -190 x
o (e x . 430
80 . 4 80 ! x x %
e 1o T R
7.0 8 7o BT
‘0 VA-4 * . 0.9F g* """ % 120
- 25% 2% son ¢0 08 VA4 415
) 25% 42% 60%
10.0F % E
% . foo = 43.0
0 T ® 90
Py © . 1.0F x x 42.5
80k §/° 1s0 . 3
o 09 ___,_9: 2.0
7.0k YVA-6 _ S
22% 40 % 70 o8k ? m-s -3
2% 10%
9.0 90 1k 43.0
x x Y i g
0 © e X - L -5 —H2.5
8 % ————————— P | 80 Lor % P 2
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Relations between position in cross section and
values of 07/Ep, €, in tension tests in
tangential direction
(Specimens at air dry condition).

Position in cross section
Fig. 3 REREBICBIT 2MELL o BX
W Ep & B
Relations between position in cross section and
values of 07, Er in tension tests in tangential

direction (Specimens at air dry condition).

FEEF Table 131257 T. SHEINFHERIAIVFFTABENLDIZL b, HEBIENMREESMENZ & &, ¥
DEAFHLGIRE & SAMTRE NENZ LR ER Bl h 5, Bk, IVFTABENFEEE 0.66g/cm®
L Lk, BBROBEINCAH S L, HEFERNIEHMER 0.60g/cm®, EOEMET 0.61g/cm® &2 VKL,
D FHE1E 0.67~0.68g/cm® TH B, £z, IVF FABENHREMD 3 EHHNOLIISIRES T L -
R:T=100:5:3, FEMEHHBIERTL : R : T=100:9:6, Y /(735 3ETL : R : T=100:6:

Table 13. 7 & + v » B E
Comparison between present data and
e
oW | B K #F Apparent ¥ B9 db F Static bending HEEME Compression
. Moisture | specific -
Logfg;t}ghof content | gravity Gy gy Ey gy g,
u %|R. 8 /cm?® kg /cm? kg /cm?| 103 kg /cm? kg/cm? kg /cm?|
Luzon 15.5 0.73 622 1191 129 359 534
Mindanao®| 15.5 0.66 645 1055 123 330 470
Quezon® 12.0 0.81 717 1174 176 339 614

* (TptTr)/2



Table 12.

FEMOMEE 10 CREE)

ZBAIR D b O IIRABRFER CERFTD)

disks at wet condition (Radial direction)

Results of tension-perpendicular-to-grain tests of specimens from
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A
=7 8. i g . - .
B (ML Lo i it | i [ & | & ok g | FAEPIR Relation
of Position| E s . o .
study in cross B ? ? 7 mes 0r/Ep 0p/0g
logs | Section 10°kg /cm? kg/cm? 10-2| kg /cm? 10-2 10-2

AL
VA B :K/[igf? 10.4 45.9 0.44 101 1.55 0.97 0.45
TA—1

Rangﬁé10.3~10.643.4~50.80.42~O.4994.2~104 1.30~1.69/0.96~1.010.42~0.49
VA B :II\:/Iii{;]ﬁ 11.6 45.2 0.39 98.4 1.37 0.85 0.46
S A—4 ]

%n 10.9~12.2/42.6~48.4/0.36~0.4297.0~99.0{1.25~1.49/0.81 ~0.89/0.44~0.49
v IE}?JE 8.49 33.8 0.40 82.5 1.91 0.97 0.41
A—6 B

iﬁan§7.4l~9.9l31.5~36.70.35~0.4379.8~86.01.63~2.600.82~1.120.38~O.45

ﬁ%ﬂf 10.1 37.1 0.37 81.8 1.28 0.81 0.45
VA—7 B

%ngﬂé9.62~10.534.9~38.50.34~0.3978.1~85.61.22~1.340.78~0.850.43~0.47
g :,‘\:'/[t?f 10.1 40.5 0.40 90.9 1.53 0.90 0.44.
Over i) - - - -
all Range7'41 12.2/31.5~50.80.34~0.49[78.1~104 |1.22~2.60/0.78~1.12/0.38~0.49

3, JEMETL : R:T=100:5:3 &2V, SEINHEL V BFENSLIWERIZAR > T3,

3]

T O B

TAVELONVY VEENTE b HORBREKR 4 &% SRIC ERAVNRRIEIC X 5 BERRY 174
v, SREEFFM L D—MRAOIRIES 2 B & L bz, BAREIHIINTIC 6 5 EEEEE & L CHRMEE FAEIC
KoL, BERFROMSBER—EERE RN Lz, BoNBEREMET I EN LIRS,

D RBEAOSEIRE (BKEH 15.5%) I2BT 2AHENHKIZ 0.62~0.828 /cm® T, ZNF
¥EIE 0.73kg /cm® T -7z,

BB o b & (RERE
other data (Air dry condition)
. BAER | o o 1 | FEAD
Il to grain #t 5| 38 Tension Il to grain Partial Impact
. Shear ;
compression bending
E,. gy S oy E¢ oy T a
10® kg /cm? kg /cm? kg /cm?| 10% kg /cm? kg /cm? kg /cm?| kg-m/cm?
155 967 1457 128 68.1 143% 1.01
166 1175 1725 178 42.0 108 0.85
236 - ’ - — 79.0 124 —
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2) RERIBICBT 5 BRES ¥ ARECR L WREE RO OHAI 16.1km, REEOFAIC
7.2km, HEBIERNFPAIC 20.0km Th -7z,

3) BARBIE YU RETRLZERRKEREBOFMIT T 0.93X10-%, HUEMT 0.35X10-%, #t
BIIET 1.16X10-2 Th o7z,

O HAWTRSIIRBEOHEIHK 10% K& RfEE R LI, MEMARS ZITATEA BRS TRLE
EXSHEIREETH3.9 LRy, TTRBELLIVARSTEF 27—V, AVERVTEINVAY, X
WAFEH =V E X VNS EHHITH B,

5) W& AR, WRER, fEEONECERT 525, RKEEEERENEIELTH D, RUEHEH
SEROEPE CRUERBEMAEEEL TRTENHA TH S,

6) VA—7 OFAEZHRICKI & HBRGOHIRE 1T o e BBEMTIIN = 20X — LS 0TEEE
BIUOV U VM REERENEIKREV, £, BEARESEYVIRETRLAEIRED HES KTV
B, T/t O/Th, 0/Hy 12X DIEIZIZH E Y ENBD LRV,

7 EXE3ECETBHR, $habb, LR TOERYY S HHET 100: 9.0 : 5.7, EHEHAFIRE
T 100:9.0:6.7, SERIME T 100:8.8:5.5 L2 Y, TTRHB/ELLIVITHEBED HE LR
BHERT L R,

8) BURIHIGIHC BT 5 ZBAKIT OV T, BB OZRIC X 5 BR5 M OREE BRI —EB%
ERE LI, OO Y v 7 RE BRBE 2 ERR0REBT 5130, FENREMERDbhi -
7o

x [

1) EEZ— - IWHBEISE : EEMOME 4, LRNVERIED -V OBEMEE, WERPER, 197,
pp. 74~88, (1966)

2) BNEHERBREAMBENEE : 7 b VHOMERER, HEPER, 97, pp. 109~150, (1957)
3) BMEHERBSAMER « B 1,000 #, (1965)

4 UHBE=ER - EEE—  EEMONES, 1V RY TEM SHEOMEMEE, WER,. 194,
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206, pp. 30~40, (1967)

IV. Mechanical Properties of Apiteng Weods Grown in the Philippines

Kbichi KONDO and Ryézaburé YAMAI

(Résumé)

This paper presents the results of tests on the mechanical and elastic properties of Apitong
woods (Dipterocarpus grandiflorus) grown in Luzon Island. The tests were mainly conducted
in accordance with the Japanese Industrial Standards for small clear specimens (JIS Z 2111~
2117). The general descriptions of test materials and test group are given in Table 1. The
main results of the present tests may be summarized as follows :

(1) The results of static bending test, compression parallel to grain test, tension parallel
to grain test, partial compression perpendicular to grain test, hardness test and impact bending

test of specimens at air dry condition are given in Table 2. The range of the apparent specific
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gravity at test (moisture content=about 15.5%) is 0.62 to 0.82 g/cm® and the mean value is 0.73
g/cm?®.

(2) The relationship among the several mechanical properties are given in Table 3. The
mean values of the specific strength (6,,,./R,, Giitezahl) are 16.1km for the modulus of rupture
in static bending, 7.2km for the maximum crushing strength in compression parallel to grain
and 20.0km for the maximum strength in tension parallel to grain, respectively.

(3) The values of maximum strength to YOUNG’s modulus (6,../E) are 0.93X10-2 for
static bending, 0.35X 102 for compression parallel to grain and 1.16X10-2 for tension parallel
to grain as shown in Table 3.

(4) The values of maximum crushing strength in compression parallel to grain to shearing
strength along radial surface (¢./7z) are about 3.9, and the values of maximum crushing strength
to end hardness (0./H1) are about 94 as shown in Table 3.

(5) The pair specimens belonging to VA-7 were tested at both air dry condition and wet
condition. The result at air dry condition are higher than those at wet condition except the
value of absorbed energy in impact bending as shown in Table 4. The values of 0,,./F at air
dry condition are higher than those at wet condition, but the values of 77/7; and ¢./7p are
nearly equal as shown in Table 5.

(6) The results of compression and tension perpendicular to grain test at air dry condition
are given in Table 6, and the comparison between the results at air dry condition and those at
wet condition are given in Table 7, respectively. .

(7) The relationship between the position in cross section of the wet disk and the values
of YOUNG’s modulus, maximum strength and ¢7/Er in tension along tangential axis are shown
in Fig. 1, 2 and Table 10, respectively. No definite relation due to the difference of position
along radius could be detected, but the values of YOUNG’s modulus and maximum strength
decreased somewhat in sapwood (position A). Furthermore, the results of specimens at position
B in tension along radial axis are given in Table 12.

(8) The comparisons of strength properties along three mutually perpendicular axes of
symmetry are given in Tables 8 and 9. The ratio L:R:T for YOUNG’s modulus are about
100 : 9.0 : 5.7, the ratios for the stress at proportional limit in compression are about 100 : 9.0

: 6.7, and the ratios for the maximum tensile strength are about 100 : 8.8 : 5.5.

V., Z4 V¥ VETE N MOEBRAFr . —V
B B R —w
% R =
1. % Z hs x

AFLE74VEVETE 10K 5 S, VA—1, VA—7, VA—8, VA—9 M4 A&izo%, ¥lE
MR (MEBEEENHIRE) & 1NEMERRLE LIIATHEEREAY 2 —VRBRE IETR>7NT, 0
BREPLVELOHET S,

(1) AMEMTHIZRMEE
(2) AMEMTRE - R¥EEL
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ABRICBR LRI SR A T S M RE R REASERE, REEAE HBRES b OISR
REBBRREE, RBMOMECH bz BEAKEEEICERHT 5.

2. EBMOKRERD &M

BALIAAKRNS B VA—1, VAT OHKIZ>EES cm EFDY L, Fig 1 LFETI5I
EoHEL, VA—8, VA—9 DHKIZ>WTIX BN Fig. 5. 6 ISRT L 510, MM Lizbondp
DIER B L UMRAREF 1T OB Lice CALOFMHEFURNS, BERRR, ATEHBAYT 2 —n
RERNOKE Fig. 2~5 IR T X 9 KB - 77, ,

28, 100°C DEHEMRERBRINT, FEAKNOAKASD 30cm DR E ST L T, 2 0MEODLH O
EDAFHK 5cm DAIBEIS, IREMEBOBD 2HFOARY Ui,

RRMOKRE S, ATEBHOIRERS X O/ IC X 2 RAGEREIC 28 L L IUEE0 BiES
., RELY ik, RBICHER U7 EBRER 2 V3 L A Ch 5,

3. ERBRLEER

-1, T B MRB
ARICHPE LA AKDEABM Y MBE L, Z0fERSE Table 1 1253,
Table 1 MFERIC X, KB OREEEEOBRIE, KB, HEML DL VA—1 HADEL 2o T

ey

FLRAEIRA
ALERRT -4 IRA

RO 02,0405
10. 11. 13
B 07. 08. 09

fe————— 64cm ————=f

SR BRA
RAEFF 15,18
AT 13,

[C 2 AN
ALEURAT 21 3 SRR
RAFE 03. 04 05

06. 17,
1AH 09.10.11

T

7icm —
Fig. 1 7 bhrHoAkERY K
Sawing method of Apitong logs (VA—1, VA—T7).



FHEM MR 10 CRHED) —133 —

8 8

Iﬁtﬁ&%:VA-l( —02,-04.-05)
Ho,A11, -3

RRES: VA-7( -05,-04,-05)
06, 17

x: RRIRIBIPRUTS

IR B R RE N PSR R
o I MEIBKRIE T RE

®ARE S:VA-1(03,15) RRES: VA-1(00)
(VA-I1-151z2nwtix BB o )

IR B ok E
BEMBRR

RiINES: VA-7(15,18) RILES: VA-T (I3)
(VA7-181:ov 712 R Bax)

Fig. 2 BRUERBM OARERD i 8
Cutting method of test pieces RAES A :8?'&3:90;‘)
(VA—1, VA—T). #1883 VA-7(-09,-10,-11)
Fig. 3 A7 ¥ 2 —VRBHOARY

Cutting method of test pieces

(VA—1, VA-7).

iR 8
1% tR% S5 :VA-9-08 .
(d-l, a-2, 1 )
&R IEMBRIIRA

&S VA-9-I5
(d—l, a-2,132cmXE
clrE BB CRA

THiRE 3 VA-8-12 >
10cm x30cm o SLER AT 1T 2cmB R
( ) Fig. 5 BMREB I UR 7Y 2 — VB0

LRGSR CRA
Fig. 4 BBMEBIUAT Y 2 —LR ARRY 4
Bt AT D Cutting method of test pieces (VA—9).

Cutting method of test pieces (VA—S8).



—134— HERRGWERE $208 5%

D, 4 HKOFEHEET (VA—8 AKIKE DRBHBENDOTHSL HTidenat, EBHO idsH#
ELT) VA—I>VA—8>VA—T=VA—9 Dlfic/ > T3, EBIMIE VA—1 & VA—7 OiL
KOS HBRML TN, FETLREY VAL AKOFRHL o> TWB, ZNX I CAKHEENT
BEE (%/h) LEIROSHAEELEHRTSL, GRFEEORBEZVIAMIZERE 2flixRLT

Table 1. FHRKORBHMES L L CBEE, [UER, FHE

Number of test pieces and drying rate, shrinkage and apparent specific gravity of each log

— = —
B A2 BH PR K ] KnH®R e B &
(%/hr) |1/hrXx10-2)| (AR/AL) (8 /cm?)
03— 1 " B 0.15 3.0 9.72 4.47 0.66
03— 2 ” 0.18 3.2 10.11 4.89 0.65
15— 1 ” 0.13 2.7 9.17 3.79 0.64
F o 0.15 3.0 | 67 9.67 4.38 .65
o6a— 1| A B 0.10 1.8 4.39 10.64 0.69
VA—1 |0o6b— 1 7 0.12 1.8 4.39 10.98 0.67
06b— 2 v 0.11 1.8 4.23 10.59 0.64
F B 0.1 1.8 4.34 10.74 C.67
03b— 1| 3B #E 0.17 6 8.06 6.15 0.61
03b— 2 ” 0.17 3.6 7.83 5.93 0.61
¥ B 0.17 3.6 7.94 6.04 0.61
15— 1 R B 0.10 2.2 11.12 6.61 0.78
15— 2 ” 0.10 2.2 10.17 6.93 0.77
18— 1 ” 0.13 3.2 8.50 4.35 0.64
18— 2 v 0.15 3.2 8.22 4.73 0.65
E B 0.12 2.1 1.12 9.50 5.66 0.7
VA7 |132— 2| & H 0.08 1.7 6.67 9.60 0.72
183b— 1 7 0.07 1.5 7.11 11.29 0.75
183b— 2 7 0.05 1.6 6.83 11.51 0.76
E C.07 1.6 6.90 10.80 0.74
15a— 1| B #E 0.08 2.1 7.00 8.15 0.72
15a— 2 ” 0.08 2.1 6.67 8.23 0.72
o ) c.c8 2.1 6.84 8.19 0.72
12— 1 B 0.09 1.5 6.83 13.67 0.70
VA—8 | 12— 4 ” 0.09 1.5 6.61 13.07 0.70
F B c.c9 1.5 6.72 13.37 0.70
o8a— 1| R H 0.13 2.6 11.50 5.32 0.71
08a— 2 ” 0.13 2.8 12.00 5.54 0.72
B 0.13 2.7 11.75 5.43 0.72
VA—9 1.93
15a— 1| ft B 0.05 1.4 6.33 15.06 0.71
15a— 2 7 0.05 1.4 6.33 15.61 0.73
F ¥ 0.05 1.4 6.33 15.33 0.72

% RBM~TEIZ TR TESX 2cm. 18 10cm, £& 30cm Th 3,
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Y-

WIZHRE, HEBM ORI A, ROEEBEENEZ AR CTHET 2 &, REM LY LEBMOK
DPAKFNESNKREL RN TEY . ZOBRRIBHOATERRA Y a—AVRBRIZVA LIS,

KRB Y LB & FLBREEE & OBRE, VA—T SLKOIRE Mz >V THEES 5 KB - 7258k (VA—7
—18—1, VA—7—18—2) &, Bl LA L P RIBALE b & AR - 7 RBM (VA—7—15—1, VA7
—15—2) LEHBET D L, SABRBRMOFRCTH O EREE OMAAE (2o TV, Zhic B
LT VA—1 AAKRizA BN BHA L LTI, FA—FK» 5 KB - 7<REH (VA—1-—03) &8s (VA
—1—03b) &T, FIMICEVIBIC  ZBHEH OFH, REM LD b BEEEAMHIAE { R o T
B, INHOfEFE VA—8, VA—9 NILKMIZ DWW THHRBZ i3, RBRMOBRSENRREN TR
WOTHAETH S, VA—L, VA—7 AAMOKERE?D, SEX0RNVIAEL -V, hY <
VEVEINVAVHYLRILEER, ZOTERUHLAELTWALNEEZ DR,

HFIKE VIRE, HEHORERY BITIOFRURE M OGS NESKE {, —ARIEHELIER
LECHEAIZ B B, HABICHE VA—9 SLKOIRE LM ORERNLIFAKREL Ao T3,

3-2. 100°C DZEFIRAER

JEE 2cm, 18 10cm, £& 20cm ORBHEEIAPS 2HTOARY, FEE Sv—F—HEJL
T, 100°C DEBEBRCEECHBLIBEORENOEE, BIUOMESNIiREL2L % Table 2 125
Fo RBHBHESRSAKE CHOAOKRE A, SMEHOREB L L

INE DR S 26RO Z LB RS,

D EROGHENE VA7 LRI &b DL, MoKz AIEE T35,

2) WEEhOREDL VA1 KPP 72, Mot KiEKBETw 5,

3) iz VA—8 AANEDLKREL, DWW C VA—I>VA—T7=VA—1 DJETH 3.

4) FBRREE VA—1 ARV HIFAEL, oK ke Tn 3,

Table 2. 100°COH R IEABRFER
Result of quick drying test at 100°C

i =] (4 S Fs i Y H
B5 |00 e B i PR R g e ORI
Cem)| ™" OB ¥ (%) (hr) o (K9] Col B\ (mm)

VA—, Al 13 4 5 | 3 |67.5| 23.5 | 50 3.0 | 77 8.5 2.0
| B 15 5 5 3 66.2 | 23.5 50 3.6 77 7.2 1.4
VA—7 Al 14 3 7 | 6 |68.0| 25.5 | 45 2.5 70 10.45 1.0
. B| 14 2 7 | 5.5|69.0| 23.0 | 46.5 2.7 70.5 9.4 2.5
VA—8 A 9 3 7 5.5|73.9| 19.5 | 46.5 2.7 70.5 8.9 9.0
B| 11 4 8 | 6 |72.5| 22.0 | 45 2.5 70 9.95| 8.0
VA9 Al 13 5 5 | 5 |64.0| 19.0 | 48 3.0 | 71 7.8 4.0
B| 15 5 5 5.5 | 64.4 | 18.5 | 46.5 2.5 70.5 9.45| 3.0

& RN, BREONIEOREROEFIL, TORELXL OBEICSSKREL, dhnt
DOPBEENLNETIZOE 1 ~8IZHHEL, AHEHALFERKIZLTLI ~6 ETIZHHEL, £
DERBEIZLIEZN > TTE R VHHIZOWTOREREZ R LIZL N,
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ZORERPD A KT RTCOBBMICKEIAS D L EBEX LR BE AT Y 2 — Vi, P L KRR
TR BELDBVEE, TARLLHMERE 46°C, FMEBIKREZ 2.5°C, ¥KRE 70°C L45, Th
PEIENATERA & 2 —VERBREIT 2 OBOBERMLL L,

3-3. AIEEBRyT1—ILRER

ZORBIL 1 WEM EHSIC LT, MEIRECREERGEE X 2 3 EORRETR, ZOBICAEL
RTWEEOEE, BE, SRS LI UTHEENR, ERNELL 2SN, ToRBRICL LSV TER
CIREZERTIBOERLE AT Y 2 —VERIT LT,

SEINHBRN S HEFE L, 2ERERGT, REUOERERETHEL, MHFCOVWTIELE (VA8
KOBBM OB PREIE L) &L, BEIZOWTRESWMORBRH & MIiEE (100°C, 18D LT,
KRB X HEBHEOEREEEEL LTARKLLOTH S, i, BEOPRERLZADICH-Y, /X
OFRBR TIIELER L CYHEREM EA—FBNTHELER, SEORBRICRBN T, WMEEZHANEAN
TERL., FICEKELREBESRMENHET—EICRD XL TEE L, Lkl - TPHEREL5
ERE R OGRS, SETORREL Y bRELLBITUREERL YV, F3EHRIIZ & 2ENHBEY
BAILT, W BABRORETHEREL VA7, VA—8, VA—9 LKIZ>VTid, HALE & 28D
B¥ 055 1T PHEER (100°C, 18, &KE 40~45%) Liz, 3ENRBTHE, BEL:
HEXKRNLBY TH S,

1) B, HEEMOEREEER X O R,

2) PR X OPRIZRENDIR.

3) WREEATOREM RN, TEBMOERY,

4) BBMOBIR LI, BhoRERE,

5) B, HBEHDIER I VES OLHIUHEE.

6) RIRWRA & NTREEM & OUGHER 0 B,

FHRROPHIEIREE & #ORRE, ERALZRBRMESBIOCRBRMOMIR 2L & —FF L T Table 3
T )

a, FEBREREiz >\ T

H1. 2 ERROMUIES X COER L7z ERBRMOMIEREE Fig. 6~9 IOFL, #3 ERRO
EREEE Fig. 10, 11 IR T. ZhbnEPLEKRE60% 25 10% % T BT 512 ET 5 W%k
W5 L Table 4 L7225, £hiz k5 L% 1 ERRO WAL, VA—8 k&R 3 AKMIC 2L
FEAEC, BERL KO MR L 22> TV B, —HIEBHMOBPEE, VA1 JUKH VA—8 LK
MERIMMOIKM L Y LECEETEEREL TWT, Zhids EnEBERROBR L LT3,

PRI HIHAZRE U 7o Bobt & SRR & gelenbfie, 51, 2ERBRCHERTS &, SHM L LEE
OFRDBBD S, REENIELIL 72 hLB A & KRB - 7R BH Tk 27~30%, 4 B Tld 25~30% 0%
BTN X D DRSO L T B, S OERRIR O, 4FE TIRRLIZN ) <2 5 VEY
WAVHPR, HVRVTEF 27— VHPI DLW BAZWE I IKBDbREY, ZhizsXnRERo
FETHRARTE 10, SEORBILEOE, FHEREMHCH L BOBOERICEKERY Y 2 -V Ejl~
NFEETE X b LELONS,

AREY Blicid, FHKL GREMOFVEEM L D LELHBLTWT, 20 LhbEEC L A5
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Fig. 6 7€ MUHoRkEE G 1 ERR)
. Drying process of Apitong (Ist test).
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Table 3. FBRBROMERM L ABRMES
Drying conditions and number of test pieces
FIIE R S AN ES L&, ARREOHE
sakimE ek N i A i L
(9] C) C)
VA1 | 04 PRI 8em DFEIFY | 08a A L I
137 L 09a ” P2
04 & L 09a 7 L ”
45 42 75 | VA—T|; ” 0a » ”
VA—8|032 # L 12-1 ZEEAEED AR
VA—9 | 082 & 2cm OFiHEY 15-1 # L I
02 7 L 08b 7% L HHIHEE
VA—1 05 HRfdiz 8cm NEiFY | 09b v ”
10 72 L 4
|03 & L 09b  HHEICARE Y v
4 42 | VA=T 66 Z3em OEAED 10b P ”
VA—38 103—3 oL 12-2 ZEEAREA Y %
VA—9 \ 08-3 7 L 15-2 72 L 7
VA—1 . I % L 07a %%‘5@3‘”“” % QL BE
Ao ]05 oL 1ta 7 L ”
VA=7 |ub s PR
50 46 75 ==
VA_g | 034 PMHEIZE 2ecm NFi | 12-3 Ri2EFFED 4 LB
P2y 12-4 7 L PR
VA_o | 084 MEICE 2cm Offi | 153 & L pii U
F-) 15-4 7 PR
F  BBRM-TEX TR TES 2.7cm, 8 20cm, £& 60cm TH %,
DA.T.
|_ NO.VA 1RB (R 12)
70 —e— |-04
—o— }-13
—a— 7-04
—— 7-17
-03-2 (PRARA)
9-08-2
K
$
=
E
.’E
Y 20 40 60 80 W00 20 MO #0780 200 200 240 260 20t
0 /' ; 7 ; ' 5 70 T /IQ(ddﬂ
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| NO.VA A B(RWE) LB.T.
=i
70 —_—a— 7-09:
o3 —x— 7—10a
—a— 8-12-1 (PRRR)
60 e 9151
z
kK 50 57
W.B.T.
gg
% 40
il .~ WAT.
30 DBT—WB
4
€ e
N _\’
10 3
0 1 L 1 1 i 1 ] 1 1 1 ] 1 1 ]
20 400 60 80 /00 720 M40 /60 /80 200 220 240 20 280 300 (4r)
il | 1 ] 1 1 1 1 1 ! 1 —L |
C 1 2 3 4 5 6 7 ] 9 70 77 72 T3leay)

o’ om M
Fig. 7 7 b UM omREs G811 ERR)
Drying process of Apitong (Ist test).

NO.VA R B (1 8 B R D.B.T.
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Drying process of Apitong (2nd test).
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Drying process of Apitong (3rd test).
RBELOLEZDND,

b) #lh, FEV, HARIZONT

ZRBRUMOYEN, BRKTROED, TAALEICOX, BIE. BIELEREEX—EL T Table 5
e

HACEL TRRLZERM O 5 b, EXAMIZOVWTIE3EINRE L LIRS Sh, FHEh

— 139 —



— 140 — HEARSEHERE 52085

NO.VA HEB
| DBT.

EECORE 1)}
N
1S

3 A gt
oy
k=)

LS
i=3

10

s I L 1 L 1 1 L 1 | I I L 1
0 20 40 60 80 100 120 40 160 80 200 220 240 260 280 300 (hr)
1 1 1 1 1 1 1 1

0 7 3 g 3 ; 7 ] g 0 77 2 Tday
¥z OB’ B M ’

Fig. 11 7 M UM oiEiEE (G 3 BEERR)
Drying process of Apitong (3rd test).
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Table 4. & R BR & » % & K M

Drying times of test pieces

) FEAB X UCRBRHES
RENIEE = » KHEDY PIHE KR BgEERMY | &
23 7k Eit ﬁ H (%) (hr)
04 73 ] 60.8 220 Eii )
13 v 65.8 218 Vi
VA—1
08a HE E| 65.4 251 ”
09a 7 65.0 247 7
04 R H 67.0 223 7
17 v 69.4 219 Vs
1 VA—7
#10H 09a it H 65.6 273 v
10a v 66.8 287 V]
03-2 w® B 68.2 223 REZEA
VA—38
12-1 #E B 73.4 240 ”
08-2 . &
VA—g W B 62.5 220 LU
15-1 #E B 67.4 280 ”
02 073 A 63.4 148 IR
05 v 59.4 154 ”
VA—1 10 7 62.0 155 ”
08 b L B 63.6 180 v
09b ” 62.6 173 v
03 w® B 65.7 161 ”
& 2 [ VA—7 06 v 66.4 172 7
09b i E| 66.2 203 ”
10b 7 65.1 209 7
VA—g 03-3 i B 67.7 173 v
12-2 T B 73.8 194 ”
08-3 .
VA—o 3 B 62.6 158 ”
15-2 FE B 67.0 196 7
11 . 0 Fi3
VA—1 ® H 64.1 20 U
07a £ B 64.1 249 ”
05 w® B 68.0 213 v
VA—7 11a #E B 66.0 273 Vs
11b ” 65.6 246 PR
% 3 E| 03-4 R H 68.5 233 4 fL B
VA—S8 12-3 L B 71.2 253 ”
12-4 7 73.1 223 PR E
08-4 R B 64.1 200 & o
VA—29 15-3 L H 67.1 283 YV
15-4 7 68.5 250 HREAEE

1) OEBERITEKR60% 25 10% £ THET 5 ICET 5K
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Table 5. FRBRHORERIC X 5185
Drying defects on test pieces
= % 5 % h OB K T B
B D
A B Y < s &
BEFm k| mmy W M| Cop(mm)| % B 2 | REM
04 i B | &i #| 5.0~6.0 —_ bas L| &
VA—1 13 ” lAY L | 2.5~3.0 —_ 4 7
osa |4 H ” — HY () ” ”
09a ” ” _— Hh(>8a) ” ”
04 R B | & L | 2.0~2.5 — 7 L 4
17 V4 ” 0~2 —_ ” Vi
BIELIVATT ) g0a i B |@#Gem) | — | #vG00)| o ’
10a 7 2 L — D G ” 7
VA—g 03-2 | B |#%i L| 1.5~2.5 — 0.5~2.0 | HRAzEAE
12-1 il B v _ Y (&m) | 7 L 7
VA9 08-2 R B | /Ei#icm | 1.5~2.0 — e L | &
15-1 B | MImEss — FHOEW) ” v
02 W OB | % L | 3.5~4.5 —_ 9 PHAAA
05 7 # L AW | 6.0~6.5 [HEBIZOREY 9 ”
VA—1 10 ” A L | 5.0~6.0 W 6 4
o8b |4 H ” — | ;;%1‘%‘; S Ul B
09b 7 7 — Bl Y ” ”
03 i B|% L | 1.5~2.5 —_ 10 ”
20 | ya_y 06 7 i | 3.5~5.0 — 2 ”
09b #E B |7 L —_— [ N 6 v
10b ” A0 E — b7 =] 6 4
03-3 R B & L | 1.5~3.0 — 2 ”
vA—S 122 |4 B v — 5 v |7 7
08-3 |tk B | % L 3.0 _— 72 ”
VA—9 15-2 [ B |# i} —_— " ] 7 7
VA—1 11 W B|% L | 4.2~4.5 —_— 2 L | & o8
07a . B | WiEmosiE — =) H ” ”
05 i B|#& L | 3.0~4.5 —_ 7z L 7
VA—7 11a fE B ” — BORAE Y % ”
11b Vi 7 —_ 7 L PREIRE
%3 03-4 | B |/ & BW| 1.5~2.2 — L | L om
VA—S8 12-3 L H|RiE2iF —_— SEIZEY z 4
12-4 ” 72 L — =1 v % PREIZEE
08-4 | B |/ & 2.0 — 2 L| &4
VA—9 15-3 | B | & L BLOEEY ” ”
15-4 7 ” — B ” rPRIZRE
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Table 6. FRERMDEKE LINFEER
Moisture content and shrinkage of test pieces
% | SBiEe & A & (%) Y
AKRER D 7y T % # fii &
OIFE | | ok | REH oM T — = -
& E x & g X
04 #® B | 60.8 4.2 10.53 5.39 11.58 5.87 | L 3
VA—1 13 7 65.8 5.0 9.53 4.11 10.64 4.85 7
o8a | #E H | 65.4 6.5 3.31 12.97 4.64 14.63 ”
09a v 65.0 5.9 5.86 11.42 7.20 12.41 v
04 R B | 67.0 6.2 10.92 7.26 12.34 8.57 ”
17 ” 69.4 5.9 9.45 7.05 10.91 8.59 v
F1E | VA—7
09a |#£ H | 65.6 8.6 5.89 10.62 7.60 16.34 ”
10a 7 66.8 10.5 4.44 13.22 6.67 17.01 v
VA—3 03-2 |#RK H | 68.2 6.5 12.22 8.78 13.91 11.72 | HEEE
12-1 | fE B | 73.4 7.7 7.22 17.62 9.11 19.49 7
VA—9 08-2 |#k H | 62.5 5.4 12.44 4.99 13.83 7.26 |4E 4L ¥
15-1 | £ B | 67.4 9.5 5.03 16.15 6.89 19.51 Ve
02 & B | 63.4 5.5 12.53 6.16 14.22 6.49 | FIHAZRAE
05 7 56.9 5.5 9.73 7.34 11.39 7.56 Vs
VA—1 10 ” 62.0 6.2 10.22 7.08 11.70 8.79 ”
o8b | 4L H | 63.6 5.2 5.86 14.02 6.78 16.40 Y
09b ” 62.3 4.6 6.14 14.80 6.92 15.82 v
03 R B | 65.7 7.2 10.97 8.35 12.77 9.83 7
28 | Ay 06 7 66.4 9.4 12.22 11.77 14.96 14.30 7
09b | FE H | 66.2 8.2 5.69 14.73 7.61 17.70 v
10b v 65.1 8.6 6.58 16.15 8.14 18.79 ”
03-3 |tk B | 67.7 9.0 11.97 12.15 14.30 14.48 ”
VA—8 .
12-2 | H | 73.8 8.0 8.03 20.24 9.86 22.12 v
08-3 [tk H | 62.6 6.8 12.94 7.86 15.15 9.42 v
VA—9
15-2 | KE B | 67.0 7.9 6.81 19.19 7.5 21.91 7
11 w® H| 64.1 5.7 9.3 5.4 10.4 6.52 |4 4L
VA—1
o7a |fE B | 64.1 5.8 4.17 14.50 5.0 16.06 7
05 w® B | 68.0 6.9 11.53 8.94 13.28 10.61 7
VA—7 1ta | fE B | 66.0 8.5 5.39 14.97 7.11 17.81 7
11b ” 65.6 6.6 5.83 15.44 7.11 17.50 | FREIZEE
3 03-4 |# B | 68.5 8.3 10.37 10.95 12.67 13.62 |4 4L B
VA—38 12-3 | fE B | 71.2 6.8 6.81 20.12 8.33 22.14 ”
12-4 ” 73.1 6.0 7.61 19.39 9.03 21.39 | PRIZE
08-4 | R H | 64.1 5.9 11.70 6.10 13.40 7.36 |4 AL
VA—9 15-3 | HE B | 67.1 9.3 6.00 20.01 8.26 23.13 ”
15-4 7 68.5 7.4 6.28 19.43 8.11 21.84 | PRIZEE
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Table 7. KRR BZICEH L LIS OIHEE

Shrinkage of test pieces from green to oven dry in the case of air seasoned material

A D O B (%) B R (%)
Bk | B & ok E - -
(%) i E x & E =
02 3 5| 15.8 5.45 1.83 10.23 4.21
04 7 16.0 |- 5.08 1.95 9.90 4.58
05 7 16.1 4.46 2.55 8.96 5.60
10 ” 15.5 2.75 5.73
11 v 15.7 4.54 2.23 9.11 5.15
13 7 15.7 4.15 1.81 8.48 4.34
VA—1 | F B 15.8 4.74 2.19 9.34 4,94
07a | 4L B 16.0 1.64 5.70 4.07 10.58
08a Vs 16.0 2.11 5.38 4.74 9.96
08b Vs 15.9 1.90 5.66 4.40 10.50
09a s 15.8 2.86 4.88 6.06 9.13
09b v 15.7 2.25 5.42 4.99 10.09
E O 15.9 2.15 5.40 4.85 10.05
03 ) B 15.6 5.73 3.13 10.23 5.94
04 7 16.1 5.96 3.35 10.66 6.47 -
05 7 15.8 6.87 3.65 11.64 6.80
06 7 16.0 6.77 4.32 15.05 7.51
17 7 16.1 4.89 2.96 9.47 5.97
E O 15.9 6.04 3.48 11.40 6.54
TA—7 y
VA 09a | L B 16.0 3.42 6.34 6.82 11.02
09b ” 15.5 2.64 5.69 5.65 10.46
10a 7 15.9 2.65 6.18 5.65 10.95
10b ” 16.0 3.06 6.57 6.27 11.42
11a 7 15.6 2.95 6.16 5.61 10.91
11b ” 16.2 3.11 6.75 6.28 11.58
F 1B 15.9 2.97 6.28 6.05 11.06
03-2 |’k H 15.2 6.64 4.41 13.10 7.46
03-3 v 15.2 6.43 4.27 13.34 7.23
03-4 7 15.2 6.43 4.15 10.54 7.03
R | 15.2 6.50 4.28 12.33 1.24
VA—S8 )
12-1 | #E B 14.3 3.85 8.14 6.70 12.30
12-2 7 14.6 3.91 8.42 6.75 12.55
12-3 7 14.6 4.07 8.65 6.93 12.88
12-4 7 14.7 4.22 8.89 7.13 13.14
Do | 14.6 4.01 8.53 6.88 12.72
08-2 | & H 14.3 7.37 3.32 12.24 6.37
08-3 7 14.3 7.36 3.23 12.30 6.27
08-4 7 14.5 7.11 3.17 11.96 6.17
E O 14.4 7.28 3.24 12,17 6.27
VA—9
15-1 | #E El 14.5 3.20 8.84 5.94 13.75
15-2 7 14.5 3.32 9.20 6.27 14.57
15-3 7 14.6 3.48 10.19 6.56 15.19
15-4 v 14.5 3.55 10.82 6.61 15.41
E O 14.5 3.39 9.76 6.35 14.73
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Transversal distribution of shrinkage in relation to
relative distance from pith (VA—1).
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Transversal distribution of shrinkage in relation to

relative distance from pith (VA—7).
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Transversal distribution of shrinkage in relation to
relative distance from pith (VA—8, VA—9).
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Table 8. 7 by, FaT—N, ZNAUMORERSNE, BEERNR X OREC L 2MHE—RE
Drying conditions, drying times and property changes by steaming of Apitong, Keruing, and Chhoeuteal woods
. WA | SR (AT mEo (MK Ko s s | DIRRICED el wmepguen | THIC| WO R
B e kge | DER | e CX B o (S 2o BLOMEMEEL - | RO e T Cei0nx (BHAT T T
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Eh DOER FBERK | T& T olm (B&) ﬁ;ﬂ: i R/ HE 1)) HERK | WEK
R (C) 1 C) | CC)
_ " WE 6.5% #WE 0.70 SEALTE  0.86
va—1| © ® ® ® ® | jER 6.4~15.4% | fEB 0.71~0.72 = | % % o.es| 1O
7oevivar| @ | o |o-o| o | o |ER 2 |EECH | = |B4F0R -
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retvivas| e jo-o| o | - | o (BRI (ERT | = | FEME
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Species a3 LTHBIOBIRREEE LTh, Rz uIgrsmm s
Apitong B i Bicsh, THRRE 45°C, SRERREE 3°C L L, 2RO
g@%% (Dipterocarpus)|  mpespbiass 1 ERBE D QRAICER, PREEEITARY, #
() PP, KIEBEZE 72XC L L7 Fig. 15 KFRTATZ S a—VAEYRLEEZD
DB.T|WBT N .
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5.0 [T mumeEas e, WS, GRENOLT A XS EEH
01 [500[42.0] oEEEZEL. c07¢E ko 1 HEHITAKE 10% £T0 AT
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stanig \stmng s )
necessary 7 4 ) EVET E UV TRERR & 1 HEHOATE
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Fig. 15 Suitable drying
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V. Drying Schedules ¢f Apitong Weeds Grown in the Philippines
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(Résumé)

This test has been carried out to clarify the drying characteristics of Apitong woods grown
in the Philippines, and then to determine the suitable drying schedules for them.

The suitable drying schedules of one inch boards obtained by repeated drying tests are
summarized in Fig. 15.

V. 74V EVETENME 2, 3 D7 FZ35FH
KMo 7 =iz X 5 #EIHE
(FEEM O 2z X 28R 2)

AT R A N N
- U T A

. ¥ zZ M &

AHRILUBAHMBE TR 22 > TV 3EEMOREET 2RB0—RL LT, MBIV ES3E,
2~3DT7FAFTXRAMOIN 2z X 5 HEMEEZRFFLIZLNTH S,

2. HEMEBIUERAE

2-1. # A M B
RBRICBE LI RHIAE RNV AR AE D 7~ V3R, D= ZUEI VAV 3K, 74)ECVETE
P LEGBLIUREOD LYy F STV 1EENOEF 4BESEETH D, ZhbDFEAES I Table
1 DkHT, ZOPMBROVTIIMOBEE BRBINWIPID, REKE O8RS ~HER b O RIERS
BIRPOBEFEIC LIz o728, Ly K SUCHBHEOBRTHEEARRY DL 0E AW,
HBEMIOWFRLREIRET, ZoUWRIOEKE L HEORLAREX Table 2 N X ) ThH 5,
2-2. & B A &E

) Table 1. HHMFAAES
HBEHESEATROOBR L UET 58K LH-T, -

Mark of test log

el FA—FEIcX -1, Tbb, 3, = & L THH)IR

CH Bt 5o 4 B A E 5
PRBRICIEEF v 7]/ 2%, /) 2 BEERBRICITEENL /S Commercial name| Mark of log
ar ANz, ThBH/ aOMEPLETIESR %Y Table 3, 4 Kapur MA—4
R LT %I UIEHERORIE AL, S8l vy 2 — 5 — ” ﬁﬁ‘z

V4 —

BEEWDOT, GHIMVIE 2 v SV SIC o TR Keruing VA— 1
L, Bz X > THIEL, EFMEIBEL TRV EEFvvus 7 IWA—2
ST L o TS EBHBICE oTco / IWOBIITOX 7 NVA—4
Apitong VA—9

#E 0, 5, 10, 20, 30, 40, 50m DOFEEEIZBITBTHY Red lauan _

OHEF ATV -V TRIEL, TORDEICE > TRTZ

(1) AMEIMTHEMPIRE
(2) TTAMEMTEEMEE - RRREERERE
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Table 2. HRMBIOKELFHE & HBRIEAR
Apparent specific gravity and moisture content of test piece
. o1 oHl IR B B J 2 EEFERR
WO 4 2 % RAFEE Cutting force test Saw tooth blunting test
Commerciall Botanical name | X °F | sgzehil | & & * | mMAWE| & K %
7a u 7a u
g /cm? % g /cm?® %
0.59 14.4 0.56 15.2
Kapur Dryobalanops sp. | MA—4 |4 57720 62)| (14.1~14.8) |(0.53~0.59)| (14.9~20.0)
. 0.65 16.3 0.61 15.0
” 7 WA=S5 100.63~0.66)| (15.8~16.7) |(0.58~0.63)| (14.1~15.2)
0.60 15.6 0.57 14.2
7 7 IMA=6 1(0.58~0.61)| (15.1~16.1) [(0.56~0.60)| (13.3~15.5)
. . _ 0.81 14.7 0.86 13.9
Keruing | Diplerocarpus spp.| NA—=1 |5 7820 83)| (14.3~15.4) |(0.78~0.91)| (12.1~15.1)
0.72 14.7 0.78 13.6
7 7 VA=2 10.68~0.76)| (14.2~15.2) |(0.74~0.84)| (12.5~14.0)
_ 0.66 13.8 0.71 13.9
7 7 WA=4 1(0.64~0.67)| (13.2~14.7) [(0.64~0.73)| (13.3~14.4)
. Dipterocarpus _ 0.80 14.9 0.73 14.0
Apitong grandifiorus | YA 79 |0.78~0.82)| (14.3~15.2) |(0.68~0.76)| (13.8~14.2)
Shorea _ 0.63 13.4 0.33 15.6
Red lauan negrosensis (0.59~0.69)| (11.5~15.1) [(0.31~0.33)| (14.9~16.4)
(Note) 7, : Apparent specific gravity in air dry (g/cm?®).
u : Moisture content at test. '
Table 3. fit S Fu / =
Circular saw for test
A 7 = / = LRI E & T/hic?{ne’%s 7YY OfER Number of
Saw Material of saw tooth| Diameter of blade Type of set teeth
GHERARE | B WA & Hi| L ™0 L, ™7 sr7H ]
Cutting force test | Tungsten carbide Swage set
s oA | TR M SKs 300 2 RIGTHY 4
Blunting test Tool steel Spring set
Table 4. it # o / = @ B
Saw tooth
THIVYD | THID
. T A KT A N
Ao | WA E || R 7 R | (D |
Hook | Sharpness|Clearance | Depth | Width ide lee Bevel
Saw p 1 1 !
angle angle angle |of gullet|of kerf ::g{:r‘(f: Cﬂs;‘igpgﬁ argle
face back
o st B E degree degree degree mm mm degree degree| cegree
Cutgin; force test 20 55 15 12 3 3 0
s 2 25 50 15 12 3 3 3 ¢}
4 3 30 45 15 12 3 3 3 0
41 jn‘ffi%ff&m 25 45 20 12 0.5%| 10 10 0

* 7H Vol Amount of set.



FEEMOME 10 CRHED) — 151 —

LIzl o, PHIEHRRIC OV TRB/IEREICE Y, P=a+bs (P : YINHEH (kgd, ¢:4)
BRAHES (mm], e BIVb: BE) OEBRRERDS L L LICEWA 25°, TRLES 0.2mrm 250
TOFEEE RO BHIMBE OB E [T o7, ) SEOERIZ, OEHic L b S UEEER L 79 v 8]

FOEFRBEOEMRIS LHWTT 22 L L L, BOOUHIRFICHT 5L, 79 OBHEL 2FTL
7z

3. HBRELLUER

3-1. YIHHEMEER

AREOYIBHEFRBROBRIE Fig. 1~8 IKRT L Tho, AMEL LICARROBENTIE, )
HHEH L YIAH RS L OBIRTISEEAR L 72 o 120 EEAOEBICOVTIEIAA VR, BRYDATY
FER LI BN X ERAOK E W EHEINHRFTIR S 2 B EAER LTz 2 VA v OVA—2, IV
A—4 O 2 BRI B L T, OHIERLKRE , BERAKEIBZATYRLRTH 1205, ZOK
EEH S 2T,

INEORBDLB/IERNK P=a+bt OFERa, bLZOEBRRD LUEIEH Y FTEEL LT,
WHEA 25°, HIHAZES 0.2mm KOV THIHHEH & EHE L T Table 5 125 L7z0

R, ZOHBIERH#YOATC LIS T, 4KBAELTHTz, BEIIC L2 L7~V
A—SBRRBNPLAEL LTRFHTH 5, 7 VA v i KEAFHEREVBLME L UTHERIEL 7
EM VRO F 25—V Ar o BENLIALEPRS,

kg Hook angle
28 —e——20°
——=x===25
Kg — o 30°
26 Hook angle 4+
—e—20"
———x===25" O
22k _ —o=e—30 8 2.0—
L
: 181 _g‘ L6
2 SR
o 14 e S /2
< xe7 -
-3 PRd e
:5 ,//:_/'0/
© Lol ol 08
e
e
r?{/‘
061 : 04
| L { L 1l | | i | N t
0% ——or 0z 05 04 mm O—ar 0z 05 04 m
Bite per tooth Bite per tooth
Fig. 1 UIHHEEHIL AL BEE & % Fig. 2 YIHHES L OHAR RS & R
C(BFF=v MA—4) (B 7= MA—5)
Relation between cutting force and bite Relation between cutting force and bite

per tooth (Kapur MTA—4). per tooth (Kapur ITA—5).
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kg
2oL~ Hook angle
—— 20"
-—x=== 25°
L8 —-o—-— 30
8]
S
- /.4 I ///
t -// _/Q’-
I ~
Nk e
e
7~
e
06k /
/,/‘%
=
! L

0.2

I 1 1
ol 02 0.3 04 mm
Bite per tooth

Fig. 3 YIHIHEH L PHAARS & nE%
(B7—n MA—6)
Relation between cutting force and bite
per tooth (Kapur IIA—6).
Hook angle

el —_— 20

———xm=— 25"

Cutting force

1 | | ] |
0./ 02 03 04 05 mm

Bite per tooth
Fig. 5 UIHHER & AR RS & Dk
(Zrv4y NA—2)
Relation between cutting force and bite
per tooth (Keruing IVA—2).

08

Fig. 6 UIHIEH L YIALBES L ok —
(Zv4y NA—4)
Relation between cutting force and bite
per tooth (Keruing IVA—4).
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K¢

»
30 Hook angle

— D 0°
———x——= 25"

—-0—em30°

261

22

18

14

Cutting force

1.0
08
06
04F
0.2 !

| | |
0.1 02 0> 04
Bite per tooth

|
Q5 mm

Fig. 4 YIHHEST L UHATRS L LR
(Fv4y NA—1)
Relation between cutting force and bite
per tooth (Keruing IVA—I).

K3 Hook angle

4.0

36

Cutting force
NooNN
o N 0o N

~
o

o~
N

a8

04
02

| | |
0 02 03 04

Bite per tooth

]
0.5 mm



Hook angle
20°
Kg —mexmmee 250

Cutting force
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I

Fig. 7

) 04
Bite per tooth

(Tehr VA—9)

Relation between cutting force and bite
per tooth (Apitong VA—9).

DIHHEST & SIARIRE L nBAfR

Hook angle
20°
———x=—— 25"
—-——-— 30"
Ay
© 18
<
<
<
S
1.6
>
S
3 1.2
08
04
1 1 | |
i 0 a7 02
Fig. 8

04
Bite per tooth
BIHHEST L BIAL RS & BfR
(vyF 79V)
Relation between cutting force and bite
per tooth (Red Lauan).

1
05 mm

Table 5. «a & b 2] &
Values of @ and &
Hi ,
HME A Cutting Iad)ev*eil %
.Hook angle force for cuttin
B oA 20° 25° 30° 20° 25° 30° | comparison forceg
_Species kg)
Kapur (ITA—4) | 0.36 0.34 0.36 2.51 2.23 1.92 0.79 f&ediu’f
7 (ITA—5) | 0.27 0.41 0.18 3.23 2.47 3.01 0.90 B\ High
_ LG 1
” (ITA—6) | 0.25 0.24 0.35 2.42 2.41 1.76 0.72 Medium
Keruing (IVA—1) | 0.25 0.44 | 0.30 3.38 2.24 2.51 0.89 B\ High
— FEEE
” (IVA—2) | 1.47 1.83 0.86 4.92 3.61 6.74 2.55 Very high
% (IVA—4) | 1.08 0.91 0.23 6.57 6.76 7.46 2.26 ”
Apitong (VA—9) | 0.26 0.06 | 0.13 5.06 4.31 3.10 0.94 B\ High
Red lauan 0.06 0.07 {—0.05 3.68 2.27 2.21 0.52 vy Low

* HMEA 25°, YHAAZIRE 0.2mm 0k & OYIHREREEE

Cutting force calculated at hook angle of 25° and bite of tooth of 0.2mm.
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Table 6. / 2 EEERBICBT 2 UHBRFBNE L 79V nEREERE

Increase of cutting force and wear of side point in blunting test

$EHE Item OEMENEIC X .
N emie | oo | TR e | e
 UVEME Trcrease of cutting force P = Level of
. Amoumt of Total length| blunting
Bt \ timber sawn| 5m 20m 50m 5m 20m 50m | of boards | property
Species ~—~—__
Kapur (ITA—4) | 1.19 1.14 1.19 1.0 1.7 2.5 50 & Low
_ B
7 (ITA—>5) 0.86 0.97 1.06 2.7 3.7 5.2 50 Medium
” (A—6) | 0.96 0.88 1.12 6.3 9.5 11.5 50 B High
. 1.14 16.0
Keruing (IVA—1) | 1.02 1.12 (40m) 5.0 1.5 | (40m) 40 . //%
4 (IvA—2) | 1.21 1.12 1.37 3.7 5.5 8.7 50 Medium
” (IVA—4) | 0.91 1.02 1.04 0.2 0.5 1.0 50 v Low
Apitong (VA—9) | 1.47 2.30 — 7.2 12.5 — 20 B\ High
p 1.76 2.7
Red lauan 1.16 1.37 (40m) 0.2 2.5 (40m) 40 & Low

* EBRBGORE 1 L LIEAOLE
Ratio of cutting force after during to that at start.

3-2. /OBOEERR

J aHBERERBRICBT 20 EMEL, YHIRRBI 0T ¥ Y 5o iR L » BfRiE Table 6 B3I
Fig. 9~16 DX 5 Tholce Ly F 7T VIIERNETLARVOT, SIHIIFRETSH - 7228 40m O &
ML CHIEL 7

INVAYIVA—1 ZOEHREOM T, (727 F i3 20m TOEHMENENLR ) 2 F0BRELREE
DN TOEMEFIE L7, BHERMICAZ L H7—VOEPTE, MA—6°7 VL OHhn WA—1, 7
BT E b VBRSNS, BRUMETH > TOEKENPRVH B X 5T, Zhb OB
BONF 27— F—VEEERENL S Th o1z, '

N 2B OBEFEERATR T LR L S ICHEREDIEY, V) AREDEERSNOER LI
HEIhD L0 LBbh3,

P
————Cutting force ,j_
B e Wear of side point mmn Cutting force .
Iy . N~
v 2k dos2 % o 12k ~=-e-==Wear of sid¢ poinf dors §
< IS 3 3
N = S
= 3
® 0B — ~008 & ag\/\/—\o—° 008 5
£ < ¥ 5
Sy S 8 -
041 <004 ¢ 04l e Hoos §
3 e S
IR s i =
et | | | 4
1 a
0 020 30 0 30 m ° 0 363030 m
Amount of timber sawn Amount of timber sawn
Fig. 9 UEHMELYBIEIK L O7 ¥ U BB Fig. 10 UEHELEHHERBS LT ¥ U ER
BLoffF (57— MA—4) BLoBR% (F7—v MA—5)
Relation of amount of timber sawn to Relation of amount of timber sawn to
cutting force and wear of side point cutting force and wear of side point

(Kapur MTA—4). (Kapur MA—5).
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kg| ——— Cutting force
1.6~ ===e===Wear of side point
Q
"
W2 . —0/2 §
o e a
s T ©
. - B ~
Xose 008 S
S v N
ll o
04 f o0 §
/ =
/
1 ! L 1 Il 0
0 10 20 30 40 50 m
Amount of timber sawn
Fig. 11 OEMELEHEERB LU TV VE

HELOBR (75— ILA—6)

Relation of amount of timber sawn to

cutting force and wear of side point

—o— (uttng force

Cutting force ~

(Kapur IIA—6).

mm
——+—=Wear of sidepoint —os2
~
£
;=)
B
{008
I
“«
RS
—j004 <
£
/ ] ] I 1 1 0 .
0 10 20 30 40 50 m

Amount of timber sawn

Fig. 13 OXHELYHHERBS I OT7 % VE

FEL OB (Vv a1v VA—2)

Relation of amount of timber sawn to

cutting force and wear of side point

Cutting Force

(Keruing IVA—2).

47| —o— Cutting Force
20k 7% Wear of side point
mm
—072 o
T
S
S
—008 .%
5
S
—10.04
3
£
o

I [
20 30

o0
Amount of timber sawn

Fig. 15 U EHMELUHERBICT VY E

HELOBKR Ty VA-9)

Relation of amount of timber sawn to cutting

m

force and wear of point (Apitong VA—9).

Cutting force

— 155 —

mm

—020

—o——_Cuttng force

~oem==Wear of sidepoint doss
-7 ®
e S
- s
s - =02
3
12 S
8 oos s
S 08 o%i;
E" =

S —oo4

3 04
| 1 I | | 0
0 /0 20 30 40 50 m
Amount of ¢imber sawn
Fig. 12 OEHMEBLYHHERB LT VE

HEBLOER (Vv Y NA—L)

Relation of amount of timber sawn to

cutting force and wear of side point

(Keruing IVA—1).

——o—— Cutting force

-—-e——=Wear of side point

K3 mm
12k 0.2
S
W s &
08 oo
’ 3
3
SN
04l -oo4 S
"
——————e §
bom o= =T 1 0
0 1020 30 40 50 m
Amount of timber sawn
Fig. 14 O EMELUEEHBICT VU E

HELOBR (Jv4ry NA—4)

Relation of amount of timber sawn to

cutting force and wear of side point

(Keruing IVA—4).

kg —o— (uting force
Lol === Wear of side point
mm
o 12 —os2
g s
S 3
ha B
gw 08 008
= 3
%y
3
S b
04l —004 S
e S
el H
il L I | 0
0 10 20 30 40 m
Amount .of timber Sawn
Fig. 16 O&HMELURIERB LT ¥ VE

HEELOBER (Ly K FUV)

Relation of amount of timber sawn to

cutting force and wear of side point

(Red lauan).
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VI. Sawing Properties of Philippine Apitong and Some
Dipterocarpaceae Woods when using Circular Saw

(Sawing properties of tropical woods using circular saw 2)

Kiyata YAMAGUCHI and Tsuneo AOYAMA

(Résumé)

In this report sawing properties by circular saw were tested applying to Kapur grown in
north Borneo, Keruing in Kalimantan, Apitong and Red lauan of the Philippines. The test
methods were the same as those described in the report in Bulletin No. 200. The results of
test were as follows :

(1) Cutting force increased linearly with bite of saw tooth in every species. Cutting force
was lower as hook angle of saw tooth became larger except in Keruing, which showed a little
deviation.

(2) Cutting force of Kapur was moderate except IIA—5, and that of Keruing was very
high. Cutting force of Apitong was as high as Chhoeuteal bangkuoi.

(3) Blunting of saw tooth was very high at Kapur IIA—6, Keruing IVA—1 and Apitong,
and as abrasive as Chhoeuteal sar.



B OMEE 10 ORHED) —157 —

VI. 74 VEVETC b MoEERIC BT 5 8ENMERER
(FEEEM o RERIC BT 2 HEHIMERER E58H)

2 o

B

1. ¥ z2 b &

BERIC D& D S&ET7 4 YEVET E b UHHIZ2W T, BlC R LB 0 BEEHIC 51 28R
HEPERERLT, UIHEEGR X OEIHIE 2 £ L T3 HEnFEGRRE 1T » 7.

CORBINE 2 EBIC X Y BEANSEE RS TR L L biC, BIREEECBERERKRT L ER
MELiebNTHD,

FRREERT 2iCh2 ), BRBEMOATER. KRB RER L ICTHIN 2 O I ReR IR B AL
ISR RZSBHFRBEEICRSHZLET,

2. &8 B B &

D #EMELURBRHOKRED
PHHERREBIZIZ VA—1, VA—3. VA—T 0 3EX0HKE AV, RBEOARYE L VES
60mm 1272 L E L7tk 2 O ATRORREL IR T~HEOH#E, 8, KO0 3 RBMEZhZFn 3T
AREY Uiz, CIHIEEZ AL T 5 NhoHaRBMIE VA—5, VA—8. VA—9 BXT VA—I10 NnJFXK
AKE ., EBFEE O Fig 3~7 IKRTARYEC L3R5, @ 20mm /S LT 50mm X
20mm X2000mm O EAEDY L, EREE 100m HE L7, ZhdoftERiERE §i# i1 Table 1
Z, #%#F% Table 2 12577,
2) HBRMOHEHLUEKR
REM OMEIINED 2 RPM L b—EORBREVIELRBRAZ LV, WESIULBEAMELE
Lice %7z, EAROPETYIEHRFRBRIMC S - TIIYIEIET L OIS RBHM 2V, WKk,
AFEOF MBI IL Kett M-8 BISHREMmE AV 72, ZORIERKER Table 3~5 1273,
3 B A K
PIHRBIIATE D 2 E & L RBEV IR T OIHRERM & VT ey, SIEERRBNE L Abzh o
%V E f(em) EHRAEIHIES D OUIEHESL (F547) P(kg/cm) & DBFEERD, ZoBRIzRYT
ZEBRLOERBIOHREE L » TRFT 5, UHIEEEEL 35 TENEMART, RBH OUHME
L (m) LYTHIEOKER (%) CRADEIER//ETHER LoBfftky, ZoBfRicswTRAR
70% I LIUIHMEEZ b - T, FEoFGaHRICBIT 2HEEL L TERTFT 5,

3. HBRBRELUEE

D ORGSR ATERORBRAHRICL Y, BUTHIES Y OUHHRITL 1 bV 0% EL D

(1) ARMEITENTHIE
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Table 1. Y] HI #E 31 R B H # &

Sawn board for test piece of cutting force

B aﬁﬁ{g}@ # K %¥ B Sawn board mark
Log mark tlgg?rpie?:e e 9 Kl o Hl A B Gl

(L) (@) )

1 12 12

VA—1 2 14 13 13

3 13 14 12

1 14 4 14

VA—3 2

3 8 15 5

11 14 12

VA—7 2 13 13 13

3 3 2 3

HEES 6cmKFITHEL, BLEEUGIREZOOLL, EAZ 1 150E

BLLl, AAZ UL »PENESTL LK,
Table 2. HE o FaRBMAHKK
Sawn board for wear test of edge
FARS | % K & B | RARS | B W EF 5
Log mark | Sawn board mark | Log mark Sawn board mark
02 6}
VA—5 8
07 05
o1 VA—9 13
21 17
22 20
23 02
24 03
VA—38 25 04
2 VA—10 09
30 11
31 12
32 15
16

& RES I EEES Fig. 3~7 ORI L 3,

BfkE RO, RBERE Fig. 1~3 @i ¥. AR>S ZoBRicsi 2ERNERD, # # A0
HHliz oW TEhZR Table 3~5 27T,

ZOERRL VA—1 OFEEIENITREM No. 1 icdh->Tix P=2.58+6.10/2%, No. 2 (X P =1.43
+4.35/%2, No. 3 i P=2.10+6.67/2%, LHENEHRL P=1.70+4.66/1" ThHbbEh3,
VA—3, VA—7 BX W VA—1 o, KOWEIEX P=a+af nERRNEBRR THLbINS, 2
Zh b ORBRIZEBIT B 3 KOREM O FEHREM L » EBRAE KD, Table 6 12T,
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X O Al . 7
25.0F Cross cut e -
No.! P =480 +32.00f e
No.2 P =530 + 2543 f o7
No.3 P =850 +1500f .
200 ¥ P=560+24.00¢ e e
R - a"
< Al o
R 1
M 150
£p
2
S
= 100
w oo
Longitudingl cut
No.l P=100+4.4f
NO.2 P =135+593f
6.0 NO.3 P =100+536f -
BF) P=i254493f __-="
5.0 =
4,0)
3.0
2
1.0|
o 1]
0/ 02 a5 04 a5 06 07 08
1% ynX9@ flem
. Feed per nnife
Fig. 3 VA—7 28351 Nbizh kY& ()

L YIRS (P) »BfR
Relation between cutting {force () and
feed per knife (f) (VA—7).

() 0T HROKFHE
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Table 3. #t 0 Bl » R B # R

The @, a and B of longitudinal cut

=~ 3
s | s Akw g | R PE(EnD
. - Moisture content at cutting PP Sp
WRES Mark of 7 pe TR FrRep gravity a a 8
o [ TR [ | P s
mark piece cutting cutting Average conditioning Oven dry
1* 13.5 12.8 13.2 0.62 0.59 2.58 6.10 2.35
VA—1 2% 10.8 12.0 11.4 0.63 0.60 1.43 4.35 2.12
3 13.9 12.1 13.0 0.63 0.60 2.10 6.67 2.02
11.1 11.4 11.3 0.65 0.62 1.20 3.86
VA—S3 2 12.1 12.6 12.4 0.72 0.66 1.35 5.00
3 11.8 12.5 12.2 0.71 0.67 1.65 4.71
12.1 12.8 12.5 0.67 0.63 1.00 4.14
VA—7 2 11.6 13.2 12.4 0.73 0.68 1.35 5.36
3 11.8 12.7 12.3 0.67 0.64 1.00 4.93

a, a; P=a+af *a, a, ; P=a+aft (GIHHEHHEREK)

Table 4. # W HI o R B # &

The @ and «a of transverse cut

= 3
wsrgn Mol B B0 | Rppatns et
HAkEE R ES 8 gravity o o
Log Mark of ELIEREN T 3 E5] LA EEATHE
mark |test piece Befgre Aft_er Average A-f.ter- Oven dry
cutting cutting conditioning
1 10.5 12.3 11.4 0.66 0.63 0.40 3.50
VA—1 2 10.7 11.7 11.2 0.65 0.59 0.15 4.07
3 11.8 12.3 12.1 0.71 0.68 0.80 2.79
1 11.6 12.7 12.2 0.71 0.68 0.90 3.11
VA—3 2 11.3 12.2 11.8 0.70 0.67 0.75 1.79
3 10.6 11.1 10.9 0.69 0.66 0.95 1.64
1 11.2 12.3 11.8 0.74 0.71 0.65 3.00
VA—7 2 11.4 12.8 11.9 0.74 0.71 1.00 3.00
3 9.6 11.7 10.7 0.71 0.67 0.80 2.64

a, a; P=a+af (GIHHERHLOEER)

ZOBRBREROHENTH E ETORBM 0L2 THekE b oERNUC R -2 b oik, h RO T EH
@ Rong leang (T7istania sp.) YIHIOBFEY TH -7, BAEENEEICRE L, FHEL X VLEEH
EH 1.15, 0.99 (&/cm?®) THB, VA—1 |X Table 6 145 X 5 IZAHEIX VA—3, VA—7 izl
URE, BB, TOEBRSHERE L BB oW T, RFEEMXZBERDS S

B OV TBEE THRE /T4 - AT, SEO 3ARNT & b UHMITERNC BT 5 BILEK
a LEREL OBRTIE, PRECSV—FRETE b0 L Bbh,

2) YHIEEEREL 35 FWEOHFMRBIL. MEOFEIC L VIHIME L RERL OBRERD, Z
ORRE Fig. 4~7 TR, AEoHse WHIFE) & VA—8, VA—10, VA—5 BLX U VA—9
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Table 5. K O € #l » R B& & R

The @ and « of cross cut

R s kR ) | R EE (B/em®)
o = =| Moisture content at cutting Apparent §pec1fzc
AKRES AR ES S __ ______gravity a P
mark | test piece cutting cutting Average conditioning Oven dry
1 10.5 11.5 11.0 0.64 0.61 4.40 15.30
VA—1 2 10.7 11.9 11.3 0.64 0.61 2.00 20.46
3 10.7 12.1 11.4 0.65 0.62 4.90 19.14
10.8 12.0 11.4 0.66 0.63 4.35 19.21
VA-3 2 11.1 10.2 10.7 0.74 0.69 5.60 17.00
3 11.0 10.3 10.7 0.73 0.69 9.70 20.29
10.9 10.3 10.6 0.75 0.71 4.80 32.00
VA—7 2 10.7 10.6 10.7 0.73 0.69 5.30 25.43
3 11.0 10.5 10.8 0.71 0.68 8.50 15.00
a, a; P=a+af (YIHHEHLOERK)
Table 6. 80 Bl & 1t R B & R
The @, a« and B of cutting force test
S PSR 2T
a ﬁ H Aﬁ;ﬁfﬁﬁfc%lc qzﬁé%g*’éi
gravity after Apparent specific a a B
Test piece conditioning gravity at oven dry
(g /cm?) (g /cm?)
(L) | 0.62~0.63 (0.63) | 0.59~0.60 (0.60) 1.70 4.66 1.74
VA—1 ¥ (T) | 0.65~0.71 (0.67) | 0.59~0.68 (0.63) 0.30 3.76
Ao (C) | 0.64~0.65 (0.64) | 0.61~0.62 (0.61) 4.40 18.00
e (L) | 0.65~0.72 (0.69) | 0.62~0.67 (0.65) 1.50 4.71
VA—3 B (T)| 0.69~0.71 (0.70) | 0.66~0.68 (0.67) 0.80 1.86
KB (C) | 0.66~0.74 (0.71) | 0.63~0.69 (0.67) 6.40 20.29
Wt (L) | 0.67~0.73 (0.69) | 0.63~0.68 (0.65) 1.25 4.93
“VA—7 #® (T)| 0.71~0.74 (0.73) | 0.67~0.71 (0.70) | 0.80 | 3.00
AB (¢) | 0.71~0.75 (0.73) | 0.68~0.71 (0.69) 5.60 24.00

JBiz B\ BT3#HI 410~690m TH B VA—9 iE 1,300~1,350m Thotz, ZOFERE LV L
% Table 7 127, fRARDAKTINI S AENTHEHAEEL S L, B3 HFO RBEbd AR
DIEMIC, BhBIZLBRERD-7NT, Fig. 4, 5, 7T iZH 5 X5 VA—5 X 4%, VA—8 it 57
%, VA—10 12 52% OHBEIC X 3 RAH CHHIFIHAL TTVS, Thick~ VA9 3 AENE
ErtEabinl, $rbBIRXBREADEP -720T, FHIFHOEBIC X 5K E1X 4 % LEF D
2, L= T, YIEIM RN RET 3 EWILORENBEI/NES L, FENEGBENLN L
Bbhs,

CORBRBRL, 1) vV R VIS A VHORBRERS L R BT 5L, 244 (VA—D) 2G04
RS 300m, ZVAy (NA—4) 1¥1,000m OYIEEIET 49% ORERTH o7z 7L b % Table
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7 1R T X 5T 410~690m. FEizix 1,300~1,350m DO FENHEM EHIME) TH Y.

HRRZBEE VY EFAENHFEGMIRNLOICES,

ZHERTH, BEF7E P HoERERRENL S cBbh b,

T v BT

k72, REOILRNVFAED 7 — NV ORBERY

160 VA-5 100 — VA-8
- Oom—o R i 0 &t - o——0 X Anst
] SR S 3, 80 pE— S
§x emmm=X £ S §x =-——x 7
2 ER 40
IR S 4
$ S F .
X st ——
N N sp 40 -
S p g
o I -
2% e e
& 20 /}/ < 20r
ol o et ) A S T T SR B
0 700 200 300 400 500 600 700 47 700 200 00 400 300 600 700
moOH ' LM o oK #M & L
Linear length of wood cut Linear length of wood cut
Fig. 4 VA—5 CBIBTHHE (L) &K Fig. 5 VA—8 RIF5UHHIE (L) X
g g

RE (D) nBfk

Relation between ratio of defective piece and
linear length of wood cut (VA—5).

RE (D) nBEfk

VA-I0

o—o0 R &Nt

Relation between ratio of defective piece a:d
linear length of wood cut (VA—38).

100 VA-9 100 =
- o———0 R & 0 &t
b ———e¥ B r
g o
‘ixso Xommm— = £S5 §x 80
© - B
~s -y - Y
g 60 %‘,ﬁ 60
g [ -
“~ ¥ | 3&:}3
S 40 -~ 40
<2l S
&8¢ | )
20 =% ok
G"‘ RTINS M S N W S matuts i, S| -
0 200 400 600 800 J00D 7200 1400 05
WO oA & L

Linear length of wood cut

Fig. 6 VA—9 KB 3EHIHE (L) X

RE (D) DR

Relation between ratio of defective piece and
linear length of ‘wood cut (VA—9).

Table 7.

RE (D) DBk

AFENFMBRBRIC BT 5 RBH OILE & EKERE X ORBER

Fig. 7 VA—10izR1F 58HIHE (L) X

Relation between ratio of defective piece and
linear length of wood cut (VA—10).

Moisture content and specific gravity of wear test of knife edge, and result of test

B P = (9 FRAEE (8/cm®) | SHAME (8/cm®)
M?)istﬁ:e :c%f)n(tﬁl )t Apparent specific gravity| Apparent specific G
HAKES after conditioning gravity oven dry Cutting
logmark| # [ | ¥ ¥ | & B | ¥ ¥ | # ®H | ¥ B length
Range Average Range Average Range Average (Lm)
VA—S5 9.0~12.5 10.4 0.64~0.74 0.70 0.61~0.70 0.66 640~ 690
VA—38 9.2~11.8 10.5 0.67~0.75 0.72 0.64~0.73 0.69 410~460
VA—9 | 10.0~11.2 10.8 0.64~0.80 0.72 0.59~0.76 0.69 1300~ 1350
VA—I10 9.8~12.0 10.2 0.66~0.77 0.71 0.63~0.72 0.67 530~ 580
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4 H & BB E

FRBFIUAESHERPFIEL U TGED TO S EHEMOMEICET 2 HEN—HBILLT, 74V Y
ETE P HOTROARICONWTECRERLZRREVICEL T, UEEABSICYNEEEEL T 5
AR nHHRBEE 1T/ 72

DIEHESIRBR T BATEIBE & 72V OUIHHEI P (kg/cm) L 1 ASZVOXDVE f (cm) & OEE
Ko Fig. 1~3 1. %7z, ZOBMRCRI BERR, P=ataf BXW P=ataft OWHEBITE
Ba, a BXV B #3ko, i, ¥, KOWEIc>WTZAZR Table 3~5 127 T, [F— BEALKELD
ARED L7, # 38 X UROGHIRER 3 #i >0 TORBRES &k - ERRIC BT B4, a, B
DEHE X UIEHEE Table 6 1277 T,

U & B L T3 HEnHaRERi, YHIHEL (m) EXAEED (%) LoBFRERD, Fig. 4~7
ZRT . ZOBRKA b AENHFMME LTORKET0% &7 58I REZ K, Table 7 IZ7F,

U ENRBRRD G, T b HOUHHEFIIMOREEMIc R E It k&R, PRENS V-
TEBTELOLEDbND, B, VA—1 OHRETEINBENERRIL P=a+af? OEHEELORE L
THbbEN, MOPAIE P=ataf DEHRELELTEDIRS,

Uil & AL T 5 HEnHM WHIFE) ik VA—8, VA—10, VA—5, VA—9 OJHicEW., #
3#1X 410~690m, VA—9 iX 1,300~1,350m TH o7z ZNIHMHEIFIHEIZMEM AL, BHEIZME
MThhpotlzd TREV,ALEDbRS, ZOAEOERMIBERORP TRFREN S V—FILBTS
LoLBEbhz,

% R

1D B EcEEMoWE2. $YI5U2EV YR 25 UFEAMoEERRIC T AEEIERR (8
M OERRIICRBIT 2 HHIMERER, 813, KRR, 190, pp. 150~160. (1966)

CEREM MR 3, bV ARY TN S EROEEIC 31 5 HHIMERER (M o R
2RI BEAIERER, %28, MR, 194. pp. 39~49, (1966)

EEMOME 4, dERNVRAED S — VE O RGBT AR M o EE
Sz BHRAIERER, 5538, AP, 197, pp. 101~110, (1967)

EEEMOMWE T, B ) v FVES VA R OEERIIC 31T S EEIERR (BEM o=
EREIC BT HEHIERER, 25 4 ), WK, 206, pp. 55~63, (1967)

2)

3)

4)

VI. Cutting Properties ¢f Apitecng Woeds grown in the Philippines by Rotating Knife

(Cutting preperties of tropical woods by rotating knife 5)

Tooru HOSHI

(Résumé)

This study was conducted to clarify the cutting properties of Apitong woods grown in the
Philippines.
In this test, cutting force and life of knife edge were measured.

Seven logs were prepared as test pieces. Three logs (log number VA—1, 3, 7) were used
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for measuring the cutting force and the 4 other logs (VA—5, 8, 9, 10) for measuring the
features of cutting surface.

Measuring methods have been described in the report that was published by Forest Experiment
Station in Japan (No. 190).

The results obtained in the present study are summarized, as follows :

1) The relationship between cutting force P (kg/cm) and feed per knife f (cm) is expressed
in the following formula.
P=a+af (log number VA—3, 7)
P=a+af? (log number VA—1)
The constant values @, @ and index number are shown in Table 3, 4, 5 and 6.
By torque measurement, the value of cutting force of Apitong woods are nearly equal to that
obtained from any tropical woods, so far tested.
2) The relationships between degree of defect appearing on cutting surface of woods and
cutting length are shown in Fig. 4, 5, 6 and 7.

Faster dulling of the knife edge was observed in the cutting of bolt number VA—5. 8. 10
than in VA—9.

This is possibly coused by the crossed-grain feature of the first mentioned three bolts.

VI, 74 VEVETE N MO0 EREGTHE M

# B M x©
[i] R £

# B OE (RO

FRERWFREE 206 SEEFEMOMEE 7128\ TH =AM B LI URZ VA U0 O ERESEMEIC OV THRE
L7=2nT, GEIZVEDSET7 4 VEVETE N VMO O SREEEEERRL, ToRRERET 5.

. &8 B A &

1. # &2 # %

(1) v & #

BERAKE B S 195cm ICEY Fig. 1107 X 5 1ES 2.5cm 26U Lz, S ORBICHERAL
TOEROBALAEE B LI CVERESE Table 1 IT57T, MHEAOEROEE, MBI UL
BOOERNOFER IR D I VA VLRI TH B,

(2) # % #

VYWY ) — VIRIEEEER, 7 = 2 —VBIIEESER], =) THIISESER] B =BT s v
BERS L O ¥ A VRO 5 IOV T, Zh RN L R USROG A Lz,

(1) (2) AKHHESREEHEST S
(3) AMEHESRAREETESE



FIFEM DR 10 CRHER) — 165 —
A 2. #EFOBEn

VA-3
B ORI, O FRoMAE, Hos 5
A yd /3 N
DOEREKE, OERHMEOMIIEE, B pa 3 AA
/.
Rl ¥ ML RIS v, 200 s // % A
Table 2 1257, é;7 g /2\
3. EEMEERER E 29 -
PR S L OB BB L 7o, 3t —2
4
BEEIRBMLERAC RO TEIEY 5, r ]
- 2 ]
< 77
2. % B & 2 i 7 777
\* % 4
HRO R % Table 2, Photo. 1. BEW YYT ‘ (0)43 /
Photo. 2 2573, <7 gg v
1. M EsN
(1) w4 i 3 s Fig. 1 R0 RORRAE

Sawn boards cut from the log.
HIERC TR L < AR TEM, 70V

A BTV X UG RE T e A Table 1. #RFAEE LU EHRES
Y OSEAHE L AN L OB T . Wood species and mark of sawn

boards used for the test

CHIZOVBRALT, ZoBEEEE LT3
L WTFhoBEERIzowTL » YRS T EM L()azalﬂhnfne itjﬁukm%ii Sawn boajl;d %uﬁber
FOBCEEEERL, s, - 02. 04, 05, 06, 07,
HERSOEEMYHL T 5, iEErs ;;;: VA—3 i,m,w,n,m,
B L e 3 Lo EE ML 5,

(2) KB Wl =

AR R AHBUERO POMEE 3 ISR AL TR B L. HEA v BBAN 15% Flcook
BHMIE 75% LLET, 13 RIFAMERE L M S B,

2. MAEE N

RIRRY & FIRIC I MR O E SRUTRIET 5 &, Vs J — b BHEHEEHIO S840 10% B
TThoH, 7= /—wﬁhﬁﬁﬂw%%utm%bwm<%$&Tb mm&%ﬁmﬁéo

3. & B
uimﬁ%m6éﬁﬁﬁbt75bVﬁm%%&éﬁ%mnﬁM#ék,mﬁﬁﬁﬁﬁbéﬁﬁﬁﬁ&
BEAONDH, BIMERICHT BMAEEIRL Vs ) — VB IS EER TR BT Ch BN, 72—
BIEERER TR OMAME I CERVE S KEL bhb,

3 R

i

1) EFFE - HEME - BGE E: EEHONES, ﬁ/%/Tﬁﬁﬂﬁg(@,%ﬁﬂﬁ wa
pp. 49~64, (1966)

2) . CHEMOMET, WV EUE AL UHOME (1), R
558 206, pp. 64~72, (1967)
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Table 2. FEEEFHIZ X 3 7 ¢ b v

Gluing conditions and gluing faculties of Apitong

“\ J, . > >
# E #H Adhesive vy ) — vistie
\\7 Resorcinol resin
- & W % F§ BE  Apparent specific gravity in air dry 0.72 (0.69~0.77)
&g
§ &*5% * #  Grain *F=5, B=10, V=0
= =8 *k s DBy oven dry
ELEE| e oA mo | B ®FE o 12.0
by o i & = By moisture N
w Moisture content a kR E meter 10.6 (9.0~10.0)
5:, BE W 0 RE (CC) B3k B B Dry bulb temp. 25.0
M ow Temp. at the time
i T3 of gluing I 5k B B Wet bulb temp. 22.1
Q
§ H § # ff & The amount of spreading glue (g/m?) 320
‘ a
it fo o 7o v #E B [l Assembling time (min.) 8
5
M # O FE # E 5 Gluing pressure (kg/cm?) 15
W {t 4 4 Curing condition \%E%Zé&g
2 # A W # & Shear strength (kg/cm?) 13213 (100~156)
2 & % | KWW R Wood failure (%) 86 (30~100)
e =
£ o § | & /& = Moisture content (%) | 11.1%£0.3 (10.9~11.5)
= £
g 2 _Z #l % {8 %% Number of testing 24
= 8
© 2 15a) RBREF 0 EE (O ¥ Bk iR B  Dry bulb temp. 22.5
& Temp. at the time
i of testing i Bk iR ¥ Wet bulb temp. 17.5
% KEak ASTM i< R Percentage of delamination 10 (6~23)
HE gﬁ E % D-1101 2
H :—:@é'é Method I 2 {8 ¥ Number of testing 6

* F=#H Flat grain, B=i1B% & Bastard grain, V=%XF Vertical grain.
** BEMIENHEITA - THEMIEIX L Ty, Effect of temperature was calculated,

Photo. 1 ASTM D 1101 iZ X 5RBRENHBRA (v /vy ) — Vit ieEsEH)
Test specimens after ASTM D 1101 test (Resorcinol resin adhesive).
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BMoZEELEHFLtEERRER

lumber glued with some kinds of adhesives
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7 =/ —VERE
Phenol resin

= U 7 8 BE

Urea resin

Fetg e = VBl < vy
3~ Polyvinylacetate
resin ermulsion

¥ 4 v
Casein

0.72 (0.69~0.76)

0.72 (0.68~0.76)

0.72 (0.68~0.75)

0.72 (0.68~0.75)

F=5, B=10, V=0 F=5 B=10. V=0 | F=5, B=10, V=0| F=5, B=10, V=0

12.0 12.0 12.0 11.8

11.0 (8.9~12.1) 10.5 (8.7~10.9) 10.6 (8.5~11.1) - 10.2 (8.1~10.9)
25.2 24.7 26.3 26.3
22.2 21.8 22.0 22.0
370 330 320 l 320
8 12 9 [ 8
N 15 15 15 15

D.B.T.=40°C D.B.T.=40"C % B W 1 w B M e

W.B.T.==35°C

W.B.T.==35°C

Room temp. setting

Room temrp. setting

128+20 (84~188)

13320 (89~175)

144422 (67~174)

144+17 (106~177)

79 (30~100)

83 (25~100)

83 (45~100)

68 (20~100)

9.9£1.0 (9.1~11.3)

9.3+0.3 (8.9~9.6)

8.7%+0.1 (8.6~8.9)

8.8+0.1 (8.7~8.9)

24 24 24 24
12.0 14.9 13.0 10.5
8.0 11.2 9.8 6.9
83 (69~97) — _ -
6 S - —

B R L 7= 0 &3k Number of sawn boards used for the test.

but effect of wood species was not done.

Photo. 2 [d]

E (7 = 7 — VB IsEEERD

Above the same (Phenol resin adhesive).
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V. Gluing Faculties of Laminated Wood made of Philippine
Apitong Sawn Boards

Kazumi MORIYA Minoru NISHIHARA, and Minosaku SUGANO

(Résumé)

Gluing faculties of laminated wood made of Apitong sawn boards were studied in continu-
ation of the last test report on Kapur and Keruing.

1. Sawn boards used for the test are shown in Fig. 1 and Table 1. Drying, cutting.
surfacing and finishing of sawn boards are the same as for Keruing sawn boards described in
the last report.

2. Adhesives used : Resorcinol resin adhesive, phenol resin adhesive, urea resin adhesive,
polyvinylacetate resin emulsion adhesive and casein glue.

3. Preparation of the sample for the test, such as figure and dimension of sample. assembling
of sawn boards, moisture content of sawn boards at the time of gluing, gluing procedures and
gluing conditions, are the same as those given in the last report. And the details are also shown

in Table 2.
4. Gluing faculties were investigated by block shear test (ASTM D 805 or ASTM D 905)

and durability test for exterior use (ASTM D 1101). These testing methods also are the same

as those of the last report.
5. The results are shown in Table 2 and Photo. 1 ~Photo. 2. From the relationships

between apparent specific gravities and shear strength values, gluing faculties of Apitong sawn
boards are considered similar to those of Kapur and Keruing described in the last report. Wood
failure values were higher than 75%, excepting in the case of gluing with casein glue. Delamina-
tion values after accelerated cyclic exposure test (ASTM D 1101) were smaller than 10% in the
case of gluing with resorcinol resin adhesive ; but larger than 80% in the case of phenol resin
adhesive. For exterior use, it is considered that sufficient durability can be expected in the
case of gluing with resorcinol resin adhesive, but that can hardly be expected in the case of

phenol resin adhesive.

K. 74 VvV ETE N HMDOr—%2 Y — BN

T B % Ev

¥ X pm  F

M OMEORRENO—SBL LT TR -2 b DT, HIE%E4T74 o7 AR VA—2, VA—4,
VA—6 D3 EETH S, GIHILZCHARD—E (3 AL b)) IHERBRICEE L, VA—2 0BiL AR
BEHR, VA—4 BAERAERRR, VA—6 ZAROBE, BERBAICH L, 2BZ0ERE(T4
Sichi b, MIFFEEEEEE, MEZ 19 » FK.KAEAEER, AKEEK. K AUBER,

(1) AMHMTRINIHEEE
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KREEZRRK, BREMEEFEROFRICEHE S J72b0T, EXBH#HNELERT 3,

1. EHHERICDONT
FENFRBRVHRL T DO TEKET 5,

2. HBRIREBICONT

A) DT R (D), B
B) YU fRE, dhiRE, RKICFIETE « EAEET, EROAEH (O3 bidd)
C) UIHIRER : v — & ) —HURGIN] (IRAQEEE, EJbLsRsD)

i) fEEh

i) YIRIE BIRE &

3. YUTUDEVABLURRAEKICDNT

HMEPFHR No. 119 FicHEL TfTA -7,

4. ¥ S

Ay ;v 1o &

IS TOFEFORMBE A 72 &% Table 1, Fig. 1 iZRL7z, AT D 305000 S
FADL, DFBLUBOUREL N 3 —HBLVI L), ERFENTE M AT EHNIZHTH
15kg/mm? T, RHMTIXF 7<BVDPRRET, SERTR-TLIVESTEF 27—V, KVR4
EINVAVETRBRICSOWTHEM L BEX BRELESH I, Lo Tr—& Y —FERE L TR ELE
YHIRERGEYE2 5 LNEET, AU V2L b 1.0kg/mm? AT GEIX 0.5~0.6kg
/mm? { BV) RERERLAVWEEZEZOND, FRETEHRLLLEDOP/E % Table 2, Fig. 2 I
R o BHEL 72 L ENNEDIRTRITZFFAL bAAHERRE (24~120hr ) i H E D ERRL,
60°C TEMILF & 100% & Lizk &, AW 70~80%, 80°C T 60~70%, 90°C T 50~60% L\ %5, &
NEDOERTOESINMM OB L VIZETEL, MEOI VRO TEF 27— VI VEPOPRVWENZ
5. klr, RVFFEINAVERBERILLLbWVWTH S, UENZLROSENTE Ik snk
. 2 BHIUTICC DEILERSLELEZ bR,

B) T UEH (Bp), HITHRE (d0), HMALBIERE (o) BEHFIZL )

NI T ORFARNBICKIT 5 20 b D% Table 3, Fig. 3 IZ5FT, MM TR H 35 b, 0p
OEIEFDHAMERN O BITABN—BER L VW25, Ll & RELAEEIRbARM T, ThEHD
EIREIC LY, EREBCI VRSB I LEYRNI L TH B, SENT L M OREZTREE TT
ol LU THB L E X7 ¥3 (7 X10°kg /cm?) LIZERILSHWTYH V3,
F5 () 6X10%kg /ecm?) XVENEVR B, Ee, DVRSTEF 27—V Araf (8 7.3X10°
kg /cm?), FHF— (B 6.7X103 kg/cm?), KVIXAEI VAV (K 7X10%kg /em?) LiZKRERW
LEZBbhB, 06 37 ¥X (B 120kg /cm?) X DEIEFHL, FaT7—NV ANvad, IJvfreid
KERILSHW, FaF—N F—VIXDVEETENEEEZRL TS, & X7 ¥XFTL.8% bW,
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Table 1. #& 4 | # o £ K K
Hardness of each log
B K i & N =
Measuring part A = 7 -
; VA—2 1.65 (1.55~1.70) | 1.66 (1.50~1.75) | 1.48 (1.40~1.55) | 1.64 (1.55~1.80)
kB
ngmm}VA_4 1.45 (1.40~1.55) | 1.73 (1.60~1.80) | 1.51 (1.35~1.65) | 1.55 (1.50~1.60)
face VA—6 | 1.23 (1.05~1.35) | 1.39 (1.15~1.60) | 1.56 (1.40~1.70) | 1.34 (1.35~1.40)
; VA—2 1.60 (1.55~1.65) | 1.60 (1.45~1.85) | 1.33 (1.25~1.40) | 1.43 (1.30~1.60)
HE H
Radial | VA—4 1.34 (1.25~1.40) | 1.53 (1.40~1.60) | 1.46 (1.45~1.50) | 1.71 (1.50~2.05)
face VA—6 | 1.26 (1.20~1.30) | 1.42 (1.30~1.50) | 1.36 (1.35~1.40) | 1.45 (1.20~1.55)
] VA—2 97.0 96.4 89.9 87.2
HEE /W E
R.F/T.F VA—4 92.4 88.4 96.7 110.3
(%) VA—6 102.4 102.2 87.2 108.2
&) GBI, DM OB EECL TOME M, OHAAB»OBILICHY > T 3em BEIZR, /el L

2. 4 ROFIIE,

Table 2. & J& K o & B B E,
Hardness of each log at each
@E Temperaturel g 4 73 60°C % 0
e Green Green
A Cook el AN e
ﬁﬁ?i log tig?e(ll::s) condition 24 48 72 96 120 qI:L/[eatr? condition 24
1.61 1.32 | 1.18 | 1.27 1.30 | 1.33 1.28 1.65 1.05
VA—2 (1.55~ | (1.30~| (1.15~| (1.25~| (1.25~| (1.30~| (1.15~| (1.45~ | (0.90~
1.70) | 1.35) | 1.25) | 1.30) | 1.35) | 1.35) 1.35) 1.85) | 1.15)
e Sﬁﬁﬁ?tﬁiir?%ggé) 100.0 | 82.0 | 73.3 | 78.8 | 80.7 | 82.6 | 79.5 100.0 | 63.6
1.63 1.23 | 1.22 | 1.25 1.20 1.28 1.24 1.77 1.12
VA—4 (1.50~ | (1.20~| (1.15~| (1.20~| (1.15~| (1.20~| (1.15~| (1.70~ | (1.00~
1.90) | 1.25) | 1.30) | 1.30) | 1.25) | 1.40) | 1.40) 1.85) | 1.25)
W= EﬁﬁiﬁtﬁSiriﬁésé) 100.0 | 75.5 | 74.8 | 76.7 | 73.6 | 78.5 | 76.1 100.0 | 63.3
1.49 1.15 | 1.00 | 1.25 1.17 1.13 1.14 1.83 1.21
VA—6 (1.40~ | (1.10~| (0.95~| (1.15~| (1.10~| (1.05~| (0.95~| (1.65~ | (1.10~
1.60) 1.20) | 1.05) | 1.30) | 1.25) | 1.20) | 1.30) 1.90) | 1.25)
% 5:;21‘;ﬁ(3r‘31%‘6%) 100.0 | 77.2 | 67.1 | 83.9 | 78.5 | 75.8 | 76.5 | 100.0 | 66.1

) PEEIRE E 4 R oFiE

Note) Average of four measured values on tangential face.
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i B iz B8 F % » 2 &
at green condition kg /mm?
¥ 2]
& ~ b Ea Mean
1.66 (1.50~1.75) | 1.31 (1.25~1.35) 1.57 (1.25~1.75)
1.58 (1.45~1.75) | 1.74 (1.60~1.85) | 1.66 (1.55~1.90) | 1.49 (1.35~1.60) 1.59 (1.35~1.90)
1.49 (1.20~1.75) | 1.31 (1.15~1.55) | 1.34 (1.20~1.55) 1.38 (1.15~1.75)
1.74 (1.35~2.00) | 1.69 (1.40~1.95) 1.56 (1.25~2.00)
1.34 (1.25~1.40) | 1.46 (1.40~1.60) | 1.66 (1.55~1.80) | 1.44 (1.40~1.50) 1.49 (1.25~2.05)
1.31 (1.15~1.40) | 1.26 (1.00~1.40) | 1.23 (1.10~1.40) 1.33 (1.00~1.55)
104.8 129.0 99.4
84.8 83.9 100.0 96.6 93.7
87.9 96.2 91.8 96.4

Note) Each symbol -, m, »---indicates the measured part in the log.

4 :sapwood, ®m, ,---heartwood, each 3em apart from the sapwood boundary toward the pith.

Average of four measured values.

B M B 3 5 » &
cooking temperature and time
80°C oo 90°C
Green

48 72 96 120 Mean | condition 24 48 72 96 120 Mean
1.04 1.04 0.99 0.96 1.02 1.43 1.00 0.83 0.80 0.79 0.78 0.84
(0.95~| (0.90~{ (0.95~| (0.90~| (0.90~| (1.35~ | (1.00~]| (0.75~| (0.75~| (0.75~]| (0.70~| (0.70~
1.10) | 1.15) | 1.05) | 1.00) | 1.15) 1.50) { 1.00) | 0.95) | 0.80) | 0.85) | 0.85) 1.00)
63.0 63.0 60.0 58.2 61.8 100.0 69.9 58.0 55.9 55.2 54.5 58.7
1.10 1.08 1.07 1.07 1.09 1.70 1.08 0.99 0.98 0.99 0.95 1.00
1.10 (1.00~| (0.95~| (1.00~{ (0.95~]| (1.65~ | (1.05~| (0.90~| (0.90~| (0.90~| (0.85~| (0.85~
. 1.20) | 1.15) | 1.10) | 1.25) 1.90) | 1.15) | 1.10) | 1.05) | 1.10) | 1.00) 1.15)
62.1 61.0 60.5 60.5 61.6 100.0 63.5 58.2 57.1 58.2 55.9 58.8
1.14 1.13 1.15 1.08 1.14 1.46 0.94 0.78 0.80 0.78 0.76 0.81
(1.10~| (1.05~| (1.05~| (1.00~| (1.00~| (1.35~ | (0.80~| (0.75~| (0.70~| (0.70~| (0.65~| (0.65~
1.20) | 1.20) | 1.25) | 1.25) | 1.25) 1.50) | 1.10) | 0.80) | 0.90) | 0.85) | 0.85) | 1.10)
62.3 61.7 62.8 59.0 62.3 100.0 64.4 53.4 54.8 53.4 52.1 55.5
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part of each fog
) 7Y RVIEERIC X B, A5 35 967580 S ThG T TS B0 41
PIBIXD O OEE BRI L TIME A, A 2o A

Cooking time

Ratio of hardness

IS
8 8
Tt

X

DA SBHNZ D > T 3cm BEIZ 100
", N, "'(‘: L?“:o § 90 90°c
Note) Brinell hardness. ‘g’,’_‘ 801~
8=
Each symbol A, ®, >~ indicates the '3;:70'
measured part in the log. § 60 -4
o VA-2
A ---sapwood, W, - heartwood each S0 VA6
3cm apart from the sapwood boundary 40
toward the pith. 5626504535 60 76 30 95 Yo T
U S |
Cooking time
Fig. 1 IS OXFEARMBIZBIT 07 Fig. 2 FRANOEZNERE, BB T 35
(RED e S DIETR
Hardness of each log at green condition Decrease of hardness of each log at each
(Tangential face). cooking temperature and time.

Table 3. ML OFFARMEIZIIT 2 ¥ 7R (E),
YOUNG’s modulus (Es), bending strength (05) and fictitious strain (d5/E5X100)

~—__ R Measuring part
DR e Yy a
BEAEZS Mark of log
Ebs 10%kg/cm? 7.9 ( 7.8~8.0) 7.3 ( 7.2~7.4)
VA—2 gy kg/cm? 105.5 (104.4~109.7) 104.7 ( 99.9~109.5)
€ % 1.33 1.44
Es 10°kg/cm? 7.3 ( 7.0~7.6) 6.9 ( 6.5~7.2)
VA—4 o kg /cm? 89.7 ( 78.2~95.7) 91.3 ( 86.9~97.2)
€a % 1.23 1.38
Eb» 10%kg/cm? 6.6 ( 6.3~6.9) 7.4 ( 6.0~8.1)
VA—6 gy kg /cm? 85.1 ( 80.0~90.1) 106.7 (102.4~110.3)
& % 1.29 1.44

) UERIOMOEEZEHEZ L TOME A/, DHAE» OB > TS5 ~ 6 cmflif@icr’, ~ &
Note) Each symbol A/, w’, »/-:indicates the measured part in the log. -’---sapwood, ®m’,
ten measured values.
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x/o’/%,.,2

8.9 SN [ s .

3 Y ) MEEDOH ofEE £ LT Ok

N A7, DS BN 5 T 5 ~

% = A6 x - .

g& A4 e 6cm BETw/. N L LT,

)g\ Note) Each symbol A, v’,,~'---indicates
6 VA-2 the measured part in the log.
1 L 1 ! L " sapwood, ®’,,'---heartwood each

5~6cm apart from the sapwood ho-
undary toward the pith.
Fig. 3 {EWEHOAFRAMBEIZRIT 5 Y /5%

YOUNG’s modulus of each log at green condition.

R K I &
Measuring part of each log

SEIDTE b UIE KM 1.4% TEPEDLN, Ay (IVA— 1134 1.1%. #3443 1.3~1.4%)
LV EFFHCHRTET LIV, L, EF 27— Svadg, FF— ik 1.1~1.2% <
DWROTHEEMIZIZZ AL L VEHILRT VI LERLTWS, LaL, BETHCEEICHERSAT
W37 VEVEVYR FUY, YR, TVEY, KUAF STV EHEEL, E-EEI LT
MELLUTHE 0.5~0.6kg/mm?, E» #J 2X10° kg /cm?, & # 2.5% PAETdh 2 LBEFTE,
w—2 Y —{HI ENZPOEL B LRI R ETEHEERATH 2 V2%, b LEROSEY Z
BT 2401, BHAENLERFC 2L 552800, ERLELY L 0 hb0KIEL Table 4,
Fig. 4 IZ77 7, BEMIEIC X5 By ORTRIE 60°C TEMBBHIC X L T KB 55~60%, 80°C TKI 36%
90°C TH30% LB, ZORFEXAMM OB LIERCHEREZTRL, BEE TR - 2EEMN L I
B3, BECEBETRIKREVMLVWEE, FaT—N, 20 RT3 LAE L VIMETE
BREL, BELREBLALFRAILSLVWTH S, BRBAIEL-L &0 Ey OE%HEL 24hr ~120hr RO
BETKIEH Tz H 34360°C T 4.0~4.5 X103 kg /cm?, 80°C T 2.6 X10%kgem? & BV, 90°C T
2.3 X10°kg/cm? £ BT 80°C & 90°C TRAREIRD IRV, THLNHEIMELSWELLETL

RS (00), BRRHHIEHE (0 BEETICL3)

of each log at green condition (Direction of grain is perpendicular to the span)

A =’ A ¥ Mean

7.1 ( 6.8~ 7.4) 6.1 ( 5.0~ 6.2) 7.1 ( 6.0~ 8.0)
94.0 ( 94.0 ) 86.9 ( 82.8~ 88.0) 97.8 ( 82.7~109.7)

1.32 1.43 1.38

7.1 ( 7.0~ 7.3) 6.7 ( 6.4~ 7.1) 7.2 ( 6.4~ 7.6)
96.8 ( 95.7~ 97.5) 98.6 ( 90.6~100.6) 94.1 ( 78.2~100.6)

1.37 1.46 1.36

7.2 ( 7.1~ 7.5 7.0 ( 6.8~ 7.1) 7.1 ( 6.0~ 8.1)
100.6 ( 97.1~102.4) 103.5 (100.2~107.4) 99.0 ( 80.0~110.3)

1.40 1.49 1.41

Lz, 10fENTS1E,

~/---heartwood each 5~6cm apart from the sapwood boundary toward the pith. Average of
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Table 4. FHFEANKERE - BRIC BT 5 ¥ v 7 HRE(E),
YOUNG’s modulus, bending strength and fictitious strain of each log at each
i Temperature) o
ALEBRER ’
Cooking time Gre:efl o
r— condition 24 48 72 96 120 Mean 24
FAEZS Mark of log ™
2 7.3 4.5 4.6 4.5 4.6 4.4 4.5 2.7
e (7.2~ (4.4~ (4.5~ (4.4~ (4.0~ (3.8~ (3.8~ 5~
108 kg Jem? 7.4) 4.6) 4.8) 4.6) 5.0) 5.0) 5.0) 2.9)
Raﬁ? %|  100.0 62.2 63.4 62.2 62.6 59.4 61.9 ‘ 36.9
104.7 74.4 78.0 77.1 75.4 75.0 76.0 63.8
VA=2 % (99.9~ | (74.3~ | (74.5~ | (78.2~ | (72.9~ | (69.3~ | (69.3~ | (61.4~
ke /em? 109.5) 74.5) 81.3) 79.5) 79.5) 79.9) 81.3) 66.7)
R % 100.0 71.0 74.5 73.7 72.0 71.6 72.6 { 60.9
% 14.4 1.64 1.69 1.70 1.65 1.71 1.68 2.37
%
R % 100.0 113.9 117.4 118.1 114.6 118.8 116.7 164.6
v 6.9 3.9 4.1 3.9 4.1 3.8 4.0 2.6
g (6.5~ (3.8~ (3.6~ (3.6~ (4.1~ (3.6~ (3.6~ (2.4~
10% kg Jom? 7.2) 4.1) 4.3) 4.1) 4.2) 3.9) 4.3) 2.7)
b ®R % 100.0 56.3 58.8 55.7 59.5 55.1 57.4 37.1
) 91.3 76.1 74.5 74.2 76.0 73.4 74.8 67.1
VaA—4) & (86.1~ | (74.7~ | (73.5~ | (0.7~ | (0.7~ | (69.3~ | (69.3~ | (62.7~
kg /cm? 97.2) 79.9) 74.5) 79.1) 79.9) 74.7) 79.9) 72.2)
HE % 100.0 83.3 81.5 81.3 83.2 80.4 82.0 73.5
& 1.32 1.95 1.83 1.92 1.84 1.93 1.88 2.61
%
B E % 100.0 147.7 138.6 149.2 139.4 146.2 142.4 197.7
‘ 7.4 4.3 4.1 4.2 4.1 3.9 4.1 2.8
b (6.0~ (3.8~ (4.0~ (3.9~ (3.8~ (3.7~ 3.7~ (2.8~
108 kg Jcm? 8.1) 4.5) 4.3) 4.4) 4.4) 4.4) 4.5) 2.9)
=R % 100.0 57.9 55.0 55.9 55.6 52.2 55.7 38.1
. 106.7 76.9 74.2 76.4 77.3 78.5 76.7 64.4
— g
VA—6 > (102.4~ | (69.3~ | (69.9~ | (74.5~ | (73.5~ | (74.5~ | (69.3~ | (60.2~
kg /em? 110.3) 80.9) 79.7) 79.9) 80.1) 88.6) 88.6) 65.5)
£ % 100.0 72.1 69.6 71.6 72.5 73.6 71.9 60.4
& 1.44 1.79 1.81 1.83 1.86 2.02 1.86 2.27
%
=R % 100.0 124.3 125.7 127.1 129.2 140.3 129.3 157.6

) 5MENFIIE Note) Average of five measured values.
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80°C 90°C
i
48 72 96 120 Mean 24 48 72 9% 120 Mean
2.5 2.8 2.5 2.7 2.6 2.4 2.4 2.3 2.3 2.3 2.3
(2.2~ (2.6~ (2.1~ (2.5~ (2.1~ (2.2~ | (2.3~ | 2.1~ | @21~ | (2.1~ | .1~
2.8) 3.3) 2.8) 3.3) 3.3) 2.5) 2.6) 2.5) 2.4) | 2.5) 2.6)
\ ,

34.7 38.4 34.9 37.3 36.2 32.6 33.5 31.5 31.1 | 31.8 } 32.1
71.2 66.2 62.2 66.1 65.9 62.8 66.1 62.9 60.5 64.4 63.3
(68.7~ (65.2~ | (61.3~ | (65.7~ | (61.3~ | (61.4~| (56.2~| (61.6~]| (56.2~1 (61.9~| (56.2~
74.3) 66.7) 65.2) 67.0) 74.3) | 66.7) | 73.7) | 65.4) | 61.7) | 65.7) | 73.7)
68.0 63.2 59.4 63.1 62.9 59.9 63.1 60.0 57.8 61.5 60.5
2.81 2.37 2.45 2.43 2.50 2.64 2.70 2.74 2.67 2.77 2.71
195.1 164.6 170.1 168.8 173.6 183.3 | 187.5| 190.3 | 185.4 | 192.4| 188.2
2.7 2.5 2.3 2.2 2.5 2.1 2.3 2.1 2.6 2.1 2.2
(2.5~ (2.2~ 2.1~ (2.1~ .1~ (2.0~ | (2.2~ | (1.9~ | (2.1~ | (1.9~ | (1.9~

2.8) 3.5) 2.5) 2.3) 3.5) 2.1) 2.4) 2.3) 3.3) 2.1) 3.3)
38.5 36.5 32.8 31.9 35.5 29.6 33.0 29.9 36.9 30.0 32.3
61.7 65.7 62.1 63.0 63.9 60.6 61.9 59.6 63.9 58.7 60.9

(57.4~ (61.4~ | (60.4~ | (60.2~ | (57.4~ | (56.4~| (61.6~| (56.5~| (61.9~| (56.6~ (56.4~

63.0) 67.0) 65.5) 66.7) 72.2) | 61.7) | 62.8) | 61.7) | 68.1) | 61.7) | 68.1)
67.6 72.0 68.0 69.0 70.0 66.3 67.8 65.2 70.0 64.2 66.7
2.31 2.60 2.73 2.88 2.60 2.95 2.71 2.88 2.47 2.82 2.72
175.0 197.0 206.8 200.0 197.0 223.5 | 205.3| 218.2| 177.8| 213.6| 206.1
3.1 2.6 2.4 2.8 2.7 2.5 2.3 2.5 2.2 2.7 2.4

(2.9~ (2.3~ (2.1~ (2.7~ (2.1~ (2.3~ | 2.2~ | (2.2~ | 2.1~ | (2.2~ | 2.1~

3.3) 2.7) 2.7) 3.0) 3.3) 2.6) 2.4) 3.0) 2.4) 3.0) 3.0)
41.8 34.8 32.6 40.6 36.8 33.3 30.5 34.0 30.1 35.9 32.7
72.8 64.2 72.2 65.9 67.9 67.7 61.6 67.4 60.8 63.6 64.2

(67.2~ (60.2~ | (59.9~ | (56.4~ | (56.4~ | (60.6~| (61.6~]| (66.8~| (56.5~| (61.3~| (56.5~

84.4) 65.4) 77.3) 72.4) 84.4) | 72.2) | 61.7) | 68.1) | 63.0) | 67.0) | 72.2)
68.2 60.2 67.7 72.2 63.6 63.5 57.8 63.2 57.0 59.6 | 60.2
2.33 2.68 2.97 2.34 2.49 2.73 2.71 2.66 2.71 2.38 2.63
161.8 186.1 206.3 177.3 172.9 189.5 | 188.2 | 184.7 | 188.2| 165.3| 182.6
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& RNE B0°C, 90°C OBMIEH T, %Y

8 9o 60 JEE 1mm PLEOBRIE L ) — XA —DEHE

§leor BLTRERRIETFRS 52 LATHTE

[ - e Be BRI XD & ORMOHEILHE

iﬁ;_ s e ek BEAKE S, BHEO L T A EOMHRA

S 4o EoMD TRV, SENTE b ¥ ORI

§ SEE—————

i %}okfg ﬁz‘;mﬁg ' 1.8%, 80°C T#Y .2.5%, 90°C T 2.7% T

BB THBOMERD AT 8C BLED R

p B U RS D S 1mm < BV O BR
1001

26 ) —XA—C X BERER L TEERITE
80 RV, B BVIREERMD 7 BRI
TEBLTHEINS, SRIVEDTEF 2

O
3 38
LI

Ratio of YounG's modulus
TN A
3
1

“r F—L0> JUEREEE 90°C 2313 B &0 13, KM
jz: w6 2.0% <5V & MBS LEEINT b
30 W4 WE LD LESICUHITEL S,
é /lO 210 5I0 4IO ;0 6lo 7I0 BIO 9l0 /(l)O /;0 I|20/{,~. C) {'J] ﬁ‘] n::rlt §
, Gt " ime DB E on
. dir I OFAIBOEFINEE Table 5,
Etz: 90 c 6 1R T, EEhFET THET KBE50% <
-§f;7o- B WTIRARD IR, NHOZETRED bhish
Sgoor oo E I HAHREE B L RO Bl
é T L E Table 7. 8 (HEl 1)l MR
s0f Vi 3%V ES X el e H S EE RS
S —4r—e5 7 85 95 o 7o Boh B LIEMATHEN, FOREEHET
Cooking " time LIREBRADETEZOT, ZOBENHE
Fig. 4 #FROEUERE, HIcHI 57 /e K585 FEOTE LY REYES Tmm <
TR Tz Xk s) LUVOBIRTY / —AA— Ik BEROHRT

Decrease of YOUNG’s modulus of each log at i, EERER 20% < 5WTFO BB 1T
each cooking temperature and time (Direction

of grain is perpendicular to the span). /RINTHB )0 ERRIENTR 7oV H

STEF 2T —NV, FVEIFEINVAY (IV

A—1DHKERRL) LHBIL T, SOEN T 1lmm { 5V OBERTHITRESIhRITE LA LEER 2N
Lz B,

FPATE L CEIHI L i JiEIhER % Table 9, 10 (KR 2) iR, B#UET 22 Lick VEEQ
BPPOT B ERBEETOERERL YV URARILTHY, 90°C THEHHERICKEE 2°C L BV E
EHARERLTWBNT, BIETRLEZLPZE 0.5~0.6kg/mm2< bV, E, 2X103kg /cm2PLTF, &
#92.5% P EE W) BIENKED TEEBZ L2 X5, E29CCTHHILZL &0 BEhRE 7 VKD
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Table 5. HFAMEIZIT 2EHR
Rate of lathe check of each log at green condition
JBARNIE Measuring part N .
\"-hi _ No. 1 No. 2 No. 3 No. 4 No. 5 :FMearfg
FEAEE Mark of log  —T—
55.0 56.5 52.6 51.9 50.9 53.4
VA—2
(30~80) | (30~80) | (30~70) | (30~70) | (30~70) (30~80)
49.6 49.5 54.8 51.5 47.9 50.5
VA—6
(30~70) | (30~70) | (40~70) | (30~70) | (30~70) (30~70)
) Ffs :21°, KA 40/ ~50', FOAFEHE : 1.02mm, %D EE :1.02mm
Az No.1, No. 23 LM DSBE Y REBICFID > THIB cm BENUBEE T,
Note) Knife angle: 21°, clearance angle : 40’ ~50’, incline opening : 1.02mm, thickness

of veneer : 1.02mm.

Each symbol No 1, No 2,--+--- indicates the measured part in the log.

No 1, No 2,---heartwood, each 3cm from the sapwood boundary toward the pith.

Table 6.

Table 5 » E Bl h F o 3H E

Frequency of lathe check on Table 5

: EBE®E (%) >

%
Mar] Rate of lathe check\\

\2‘; JEANIE Measuring part
log

No. 1

No. 2

No. 3

No. 4

No. 5

Mean

20 BLOF (ulY
Under 20

20 ~ 40 (V)
40 ~ 60 (¥h)

60 ~ 80 (K)

80 LL E (B:K)
Over 80

lcm®b 72 V) DAL
Number of lathe
check per cm

VA—2

25.0( 6)
45.8(11)
29.2C 7)

8.07%

21.7( 5)
43.5(10)
34.8( 8)

7.74

29.6( 8)
48.1(13)
22.3( 6)

9.04

26.9C 7)
57.7(15)
15.4( 4)

8.74

34.8( 8)
52.2(12)
13.0( 3)

7.7%

27.6( 6.8)
49.5(12.2)
22.9( 5.6)

8.24

20 BLOF (U
Under 20

20 ~ 40 UN)
40 ~ 60 (#)

VA=61 ¢ ~ 8 (%)

80 L E (BK)
Over 80

lem®p iz Y DA
Number of lathe
check per cm

43.5(10)
47.8(11)
8.7( 2)

7.74

50.0(10)
30.0( 6)
20.0C 4)

€74

26.1( 6)
47.8(11)
26.1( 6)

7.74

35.0( 7)
50.0(10)
15.0( 3)

6.74%

47.4(C 9)
42.1( 8)
10.5( 2)

6.34

40.4( 8.4)
43.5( 9.2)
16.1(C 3.4)

7.0%4

) () TEhsk

Note) Number of lathe check.
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Table 7.

MERBRIBIRRE 55208 5

HNOERE B LS € HEOTEIR (%) (RILEH)

Rate of lathe check at each incline opening (Green condition)

J~_E VJEX Thickness of veneer
\\‘\ (mm) 1.02
\
%\EIEEEE Incline ope(ning) 0.9
1 mm 1.09 1.04 .
FAES Mark of log
55.0 52.2 38.8
VA—6
(40~70) (30~70) (30~70)
) Nfa :21°, kA 40/ ~507
Note) Knife angle : 21°, clearance angle : 40’ ~50’.
Table 8. Table 7 NEENROIFE (%)
Frequency of lathe check on Table 7
2% Y E X Thickness of veneer
(mm) 1.02
KRB Incline opening %
o ; 1.09 1.04 0.
Q"U$(%)Rate of lathe check
20 PA F (#/1) Under 20 — — _
20 ~ 40 (UBN) 31.8 (7) 52.2 (12) 75.0 (18)
40 ~ 60 () 45.5 (10) 39.1 (9) 20.8 ( 5)
60 ~ 80 (K) 22.7 (5) 8.7 ( 2) 4.2 (1)
80 KL E ($K) Over 80 — — —
lem®b 7z ) DA
* Number of lathe check per cm 7.3% 7.7% 8.0%
) () BEhAK Note) Number of lathe check.
Table 9. 4% & Wb L H, i
Rate of lathe check of each log at
[$3)
AR BE ¢ 60°C
SR,
a1 (P 48 72 l 9% | 120 | g oy 2 48
AA < -
BBl 00 | 1.00 | 1.00 1.09 Mean | 1 09 | 1.09 | 1.00
VA—2 44.0 | 43.0 | 39.5 | — | — | — | 43.5 — — —
(30~70)|(30~60)|(30~50) (30~60)
VA4 36.8 | 34.1 | 306 | — | — | — | 85.5 — — —
(20~60)|(20~40)((20~50) (20~60)
VA—6 36.9 31.7 31.2 — — — 34.3 31.1 28.6 25.6
(30~50)|(20~50)|(20~50) (20~50)|(20~40)|(20~50)| (20~40)
#H) ®£VES 11.02mm, NPA : 21°, kA : 407 ~50 Note) Thickness of veneer :

(1) Temperature, (2) Time (hr), (3) Incline opening (mm), (4) Mark of log.
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TEF =27V, AVIFEIVAY (NA—1 BB LHET 3L F 27— VIV ZETERhRI
IEL, IVAVERRBRILL bW Th B, FEMBIRET 48 BELE L T FOMER 1 mm THBILE
L xDEEINRIT 60°C THI 40%, 80°C THI30%. 90°C TiX 20% LAT o #07: EEh o BRE E5h
Too Lo T, BYVES I1mm 5V OBIRTEINSE 30% UTHBIREZ B L 5 L Tiud, MO,
AR FE 60°C TIX M AMMEEZ BT TH B 724, 80°C TidE YV EE 1.02mm izt L CH AR 1 mrm
BV, WCTR/ —X A A—DEREEBERB L2 THL BOIAETHA I, FAERN DRI -7nTED
D BEARGIANC W T SRR AERITIT R 2 2 o 7225 —B){T » iR % Table 11, 12 127

i) CIHFIHOBERE S

FOEHEZEVES X VTS THHIT 5 &. gl THELIBRENBE S, LT, /—X
R—OEFOHC LYV BENEBDSEL O LT 5L, TOEACE VUHITIHIOBERSEVES L v
{723, ERBFIANZEIBSLIVELST5L, BESonBERE25%., hbd X VEETREShE
EELAVLEELNAERRETZ0IFHEESET LN TH 5, EUEM THOEREZ B e
TEIRIL 72 & EOMHBERES % Fig. 5 77T, 1 mm BRESOHFAFREL 5/100mm { bWETh
X, NOEEEE 0.99mm THHIL TH AEHEERITHIS hindd, FIlicsn TETRE L ER T oM
MERLTWS, Lid->T, EUEHTEYES 1.02mm BRYEICHNESEZ 0.99mm PAFicT
3L, HELTOBRERHLDIEZ L5 pbh3,

[a7 CR (43
P EnHEREZBELTSEO T+ VUi,
(1) AR Y=00VE (W RSTEF2F—-NVED) Thot,
(2) R ELE I BRI RETH B,

(3) FEHWHEIZ X 2RI O L KBERIL SOV TREVLEWE B, LT, 90°CL B
WORERTOUET T, THLE» 5 SHEREREENTEIEhETHS Y, LiL, BELETZZ L

B 3 3 B R h %

each cooking temperature and time

80°C 90°C
72 9 120 o 24 48 72 96 120 T o
1.09 Mean | | o | 1.00 | 1.00 1.09 Mean

— — — — 23.9 24.2 15.6 22.8 — 24.4 27.7
(20~30)|(10~40)|(10~20)|{(20~30) (20~40)| (10~40)

— — — — 25.3 23.8 16.0 21.2 — 17.1 21.9
(20~30)1(20~30)|(10~20)|(10~30) (10~30); (10~30)

— 34.0 | 28.5 30.6 6.7 | A B| R BH| A~ H — 13.6 15.2
(20~50)|(20~40)| (20~50)|(10~20) (10~20)| (10~20)

1.02mm, knife angle : 21°, clearance angle : 40’ ~50’ .
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Table 10. Table 9 » = E=|
Frequency of lathe
‘ - %ﬂﬁ e 24 48 72 9% | 120 | 3 3y 24 48
S o e -
ggm §@m\$<\“\ﬁéﬂ 1.09 | 1.09 | 1.00 1.09 Mean |y o9 | 1.09
20 LT (vl _ _ _ _ _ _ _ _ _
Under 20
20 ~ 40 (/N) 53.3 47.8 71.4 — — — 50.2 — —
(8) (11) (15) (9.5)
40 ~ 60 () 40.0 52.2 28.6 — — — 18.4 — —
VA—2 (6) (12) (6) (9.0)
60 ~ 80 (K) 6.7 — — — — — 3.3 — —
sosl Eagry | DL | e
Over 80
lcmdb 7z ) DAE®| 5.0k | 7.74K | 7.0K | — — — 6.4%4 — —
20 LL T (U1 263 | 181 | 89 | — | — | — 22.2 — -
Under 20 ) (3 %)) (4 )
20 ~ 40 (/]N) 47.4 81.9 55.6 — — — 64.7 — —
(9 (14) (10) (11.5)
40 ~ 60 () 26.3 — 5.5 — — — 13.2 — —
VA—4 (5) (@) ( 2.5)
60 ~ 80 (K) — — — — - - - —
80 BA E (B:X) _ _ _ —_ | = = — — —
Over 80
lemb iz ) DA 6.34K | 5.74 | 6.0 | — — — 6.04 — —
20 BL T (Ul — 7.6 | 2904 | — | — | — 4.4 15.8 | 42.9
Under 20 ('3) ('5) (3.5) |. (3 (&))
20 ~ 40 (VM) 87.5 76.5 58.8 — — — 41.0 84.2 47.6
(14) (13) (10) (6.7) (16) (10)
40 ~ 60 (1) 12.5 5.9 11.8 — — — 4.6 — 9.5
VA—6 (2 (@) (2 (7.5) (2
60 ~ 80 (K) — — — — — — — —
80 BL E (FK) _ _ _ _ _ _ _ _ _
Over 80
lemBbiz ) DA 5.34K | 5.74K| 5.74K| — — — 5.574% 6.34& | 7.0%&

B O Eflhoxk

Note) ( ) Number of lathe check.

(1) Temperature, (2) Time (hr), (3) Incline opening (mm), (4) Rate of lathe check (%), (5) Mark of log,

Table 11.

BELEMOES b DBEENEEIE (%)

Rate of lathe check appeared in thick veneer at cooking condition

X EYESE Thickness of veneer (mm)
e 1.53 2.02 2.53 2.99
FNoEgE 0 T~
FAEE Incline opening (mm) ™~
S = ~ 1.45 1.90 2.35 2.80
Mark of log T~ _
25.9 23.6 18.9 21.9
VA—4
(13~40) (20~30) (16~24) (13~33)

) EHRRE : 90°C—48hr, N#f : 21°, KA : 407 ~50
Note) Cooking temperature : 90°C—48hr, knife ange : 21°, clearance

angle : 40’ ~50’.
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h = 2 U] BE
check on Table 9
80°C 90°C
72 l 96 l 120 | 3 gy 24 48 72 | 96 l 120 T i
1.00 1.09 Mean | | o9 1.09 1.00 1.09 Mean
— — — — — 61.1 52.6 10c.0 | 72.2 — 61.1 61.8
an (10) 9 (13) an | 1.2
— — — — — 38.9 | 47.4 27.8 — 38.9 38.3
)) (9 (9 (| (7.0
— — — — — 6.04% | 6.3 | 3.0%& | 6.04% — 6.04 6.14%
— — — — — 47.1 62.5 100.0 { 70.6 — 94.1 68.6
(8) (10) (15) (12) Ge6) | (11.5)
— — — - — 52.9 37.5 — 29.4 — 5.9 31.4
9 ) (5) (| (5.3
— — — — — 5.74 | 5.3& | 5.04& | 5.74& — 5.74% 5.62
— — — — 14.7 100.0 — — — — 100.0 100.0
( 6.0) (6) | (5 )
50.0 — 28.0 | 35.0 48.7 — — — — — - —
(@) ()] (| (10.0)
50.0 — 52.0 | 65.0 31.6 — — — — — — —
(9 (13) a3 | (7.0
— - 20.0 — 5.0 — — — — — — —
(5) ( 1.3) A
6.0%4 | — 8.3& | 6.7 | 7aFx| 20| A | AR BHA|AR B — 4.7k 1.7
(6) Number of lathe check per cm.
o Table 12. Table 11 P EEINRD HHEE
* Frequency of lathe check on Table 11
\_#PVEE Thickness of veneer (mm) 1.53 2.02 2.53 2.99
HOEEEE Incline opening (mmj\\. - —— —

EE|NE Rate of lathe check (%) | 1.45 1.90 2.35 2.80
20 L F (/1) Under 20 50.0 ( 5) 63.6 ( 7) 63.6 (7) 57.1 ( 8)
20 ~ 40 () 50.0 ( 5) 36.4 ( 4) 36.4 ( 4) 42.9 (6)
40 ~ 60 (4) — - — -

60 ~ 80 (K) - — — —
80 LL E (#K) Over 80 — — — -
remdpich oge Yumber of lathe 5.0% 2.8% 2.8% 3.5%

E) () BRhoFxH

Note) ( ) Number of lathe check.



— 182 — WERBRBMFERE 5208 5

:: L
Green condition
é ma [ A OGERE  [09mm
s Gl * ) Incline opening ,
Q'm/.O'- = - XX = b %
am
$xosb
.\§ *0
s L L L 1 1 1 { 1 1

1 |
/2 3 4 5 6 7 8 9 /0 I 12

B &
Number of revolution

- R ORERE [04mm

L
§ mm Incline opening
N ™ 11+
‘2&/0.'__)(““)(—)(\(1 = — Lt > del
§13
.
3T osF
< 1 1 1 I I 1 1 1 | 1 Il
/ 2 3 4 5 6 7 8 9 /0 I 12
B & 2
Number of revolution
. L X O EEKE 099mm
g ™ Incline opening
N ﬁl.lr
S
:ﬁ/.ﬂ"' x x X X x X x ¥ x X XX XX XX X
=4
Q X
ST o9
L
S TR TR SR S S S Lo

B & ¥
Number of revolution

Fig. 5 NHAKEEE L HERES

Thickness of veneer at the beginning of cutting

with each incline opening.

1.02mm
21°

: 40—50"
0.9mm

fE1. AR AR

:1.02mm
1 21°

: 40—50"
:0.99mm
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2D BROHER S EINT 52 L 2B/ T 5 &, BSREL 80°C K bW T HAEHL HFTEd»TE
Bl gD TEHEBEHEPL LRV,

(4) BEETITRoEIVESTEF 27—V, KVIAEINVA LV ERELT, HEMZRF =7
—VRETENEEEZRL TS, Z7v1y (NA— 1 0FEARBRL) LRIFLASRAUTH o728, U
HiEhrabRs e (HckEh) SE07E MU AREL VETRESTCATVS X5 Th 3,

X [

1) THEFHE - KT BEMOME L, ho RS TEM BB v — 2 ) —IH], HERPFER, 190.
pp- 86~100, (1966)

2) ————— EEHOWE 2, VIV IERATUFEARMOBIREIE], HERBFER, 190, pp. 168~
177, (1966)

3) ———— EEHOWE 4, LRNVRAES S -V OEIREIEI, AR, 197, pp. 110~120,
(1967)

IX. Rotary Veneer Cutting of Apitong Woods grown in the Philippines

Yoshimasa EGUSA

(Résumé)

This report dealt with rotary veneer cutting and some mechanical properties which were
considered related to the quality of cut veneer on Apitong woods grown in the Philippines.

The data obtained from tests of mechanical properties which included Brinell hardness,
YOUNG’s modulus. bending strength and fictitious strain (direction of grain perpendicular to the
span) on each green or cooked log are shown in Tables 1~12 and Figures 1~5.

In the cutting test, green and cooked logs at each cooking condition were cut with the
different incline openings, and the rate of lathe check was measured.

In these tests, resin did not appear on the end surface of Apiton woods tested in this study.
though it was observed on Keruing grown in Kalimantan and Chhoeuteal grown in Cambodia.
The effects of cooking treatment on veneer quality of Apitong woods was nearly equal to that
of hard woods grown in Japan.

In consequence, the following conditions were considered to be optimum cutting conditions
to cut 1 mm thick veneer from Apitong used in this test.

Cooking temperature : 80°C

Knife angle : 20°

Incline opening : lmm

Clearance angle : 40~50"
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HERBRBIRRE 55208 %

X. Z4VUCVETED ‘/*/TO)%*KUD%@‘H{%

¥ Z

2 S

A& =

iﬁ“’

TOBERT 4 VEVETE R HIROWTOARBEERRD 5 b, BROBEBEIZOVWTE D HiF
LOTH B, TLWBEARIFICH V BIRDERETIE, T& LT EEFNS BB HE18LV0
T, 2 CLERMOEBEEORBRICES LB E, BRAICIUER, BEREORERIEL,

1. 8 B A &

BEHAANIAE LT T & b v (Dipterocarpus grandiflorus) N HH VA—2, 4, 6 D3 KTHD, Zhbd
OIKITH 3Bem IKEEY Liznd, EESH imm (ZVES 1.02mm) iZv—F U I L7, SiRE
Wk 0, EERFEREITTHEEHR GRAER No.190) LFEHRTH BV .

2. RBRAZLEER

1. & 12 & B
ZHAD D OBRE —EEM (D.B.T. 140°C, W.B.T. 55~60°C, A.V. l.1m/sec) THEMELL

Table 1. H i3 3 1
Drying time and
AHE (28 " R 1
o m | RAss | B S B Tapnent | M AE Drying
Species Condition (1c ex;es)s specific gravity | Initial M.C.
of log green (oven-dryed) (% /min)
: (mm) (g/cm®) (%)
Apitong 1.03 0.63 83.2 12.3
Green
VA—2 (1.02~1.04) (0.63~0.64) (81.1~85.0) (11.5~13.2)
Apitong : 1.03 0.64 67.0 12.0
Green
VA—+4 (1.01~1.04) (0.63~0.65) (63.0~68.7) (11.2~12.5)
1.04 0.68 70.2 11.5
Green
. (1.02~1.05) (0.67~0.69) (68.6~71.0) (11.4~11.6)
Apitong
VA—6 Cooked 1.05 0.67 68.0 11.8
90°C, 48hr (1.04~1.06) (0.66~0.67) (67.7~68.2) (11.2~12.0)

* (A) EX 1.0mm BARDFEEERE (FIHISKE2S 10% £T) Drying time of 1.0mm thick
** (B) JEX 1.0mm BIROFEERR (60% 25 10% £ T) Drying time of 1.0 mm thick veneer
Size of sample : 30X30cm.
Drying condition : D.B.T. 140°C,W.B.T. 55~58°C, A.V. 1.1m/sec.

(1) KRMEMIEERERER
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S OBIEHEE, SRME Table 1 (R, Zonn .
THEHE R RS OE RN MO EO 5% b1
FARRERIC OV TIE R Y B 10% % To BIERE sk ol
FWEMEL LTRLTN S, Lo, SRBRoESE P
HHREED H-120T. AONIHREME BS 1.0 8 S af g
mm OBAIHBEL, & BIIMEREIONTLIS ¢
T 0% DHAIHHAL T ZREABREE (A). (B) ZET 000 Aoy w2
L LY b ®c  Apitong VA-6.cCooked
- ok R Red  lauan
WHEIE (B) IKoWTHD L, BatHuT s N ‘ . , |
. m - - e - 04 05 06 a7 08
4.7~5.1min ORI H Y, ZThLEABEIIHLT B A &2 (W)
Zuy b¥5E Fig 1 OX5ickh s, FAROHEELN Apparent Specific gravity
Fig. 1 FHE L 8RR & 0BIR

FETRRLZDOOBENLRBHETS - T, SEIOHKE
FELZhiiztAr—ELTn3, gravity and drying time.
Tk, SREROEERBOZIEL LTARENECZE S LNL VR, 74 VEVEL Y F
U (FHEE 0.5 8/cm?®) OFERFHEZ 1.0 & Uiz & SEFABOUEMBERO BRI VA—2 28
1.22, VA—4 #81.18, VA—6 7 1.27 Tdh»>T. £fkL LT 1.18~1.27 oI 5, 7= Bk

Relation between apparent specific

B OB, I M %
shrinkage of veneer
8o E B % B B Drying lime %ﬁﬁ'ﬁﬁgﬁ
rate in first stage S,h ink
W oE A WEE (A)* WE{E (B)** (tanggnggi
(g/min) |(10-*g/cm?hr°C) Measured Converted Converted green to oven-
(min) (min) (min)| dryed) (%)
6.33 2.54 6.91 6.64 4.87 9.5
(59.3~68.1)| (2.38~2.73) (6.67~7.28) (6.42~7.03) (4.78~4.98) ( 9.3~ 9.8)
6.09 2.45 5.59 5.37 4.71 9.7
(5.19~6.35)| (2.08~2.55) (5.17~6.25) (4.97~6.02) (4.55~5.05) (9.5~ 9.8)
6.24 2.51 6.18 5.88 5.07 10.7
(6.19~6.30)| (2.49~2.53) (6.00~6.27) (5.70~5.96) (4.98~5.20) (10.2~11.2)
6.21 2.49 5.84 5.55 4.91 12.8
(5.90~6.32)| (2.37~2.54) (5.60~5.97) (5.31~5.68) (4.80~4.98) (12.6~12.9)

veneer (M.C. reduction : Initial M.C. to 10%).
(M.C. reduction : 60% to 10%).
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DEPIBUC L ZEBIF~DEEL, VA—6 ORERENPOLAZATIZLALE RV, LEDbNRS,
2. ERICEBNE. RS

Bitio> Table 1 IZBLRBIRAEH A GEHFR) OSHIERE L, BOEMIZ>WTZhbE
HIER (au) NRHAEE () 315 (ar/ro) EROTHB L, Wihb 156~16 nEEHICH
Y, SR LUERIABEL 0BEC R TIRIEFENRIIERE T T N L WA 5, %, FARNESR
12 X BUGEROBEIMC 2V Tid, VA—6 ORIERRE T SO L A#b o IUEERL? 1.20 TH Y, BT
BOHYV T EVEINAVOFELELAERLETS 722 0k 5 2RI & 5 UHEEREM
IAEREE, BRI L & bicKEL 2B HANS BN T, Y ERE T 5 HE1E, BEREEIHLT
DEEIRORE, REZERSETHAH, ‘

BERIZ X BIEVRERIC OV T, @M%Y F 74 Y~ TR LSS, FRIZX3ERZLEAER
5hT, Vo F STUVERERTOUTALRORPKREVPECIFBELEX BN S, k. BERERE
B X VR T ABEOZMNICEEL T, OEMIRERBRA WML EE L TEHEL, REREOEKER
BIUOHED 20 - BRI EEE E TR L7 Th 5 5 BIEMARIERF BB LZEE, v F 5
T A HAT 2 OZUT E TOBTERIUREE IS 2 & AVRES s (Table 2),

ZoZEPBTE BRI, WEREOLORKENT L LDV E o TEEREREIC X » TEET
A, Ve F JUVIDLEBRBIIRLTVWLNEELONS,

» & M ZF

T4V EVETE M ROV THEROEBRRBREY T2V, RO REARTLArDbN, Thbb,
BRI ST, FEE 0.58/cm® BENLV Y K 5T VICHRTRI—SAREHEEHET 5 &
&, 15~30% OREEMAANETSH VD, IHERL 20~30% BERKEVWE S TH 5., (7. ZOIUEREZ
FAROEMENIRIZ X > Th HEERMT 5,

FRCEBENREL, VYF JUVIIRRREVPRABETH D, LKL, BVod3EiRE

Table 2. INfEZ IR L7z L ORI

Rupture of restrained wood

A
S s SRR | ZTRERE | RTRFEUKER | IUHEER U HESR p o
Ll & PHEAkE Shrinkage, | Restraine M.C. at |Shrinkage at| . Ratio of
Species Initial M.C. green to time rupture rupture shrinkage
(%)loven dried(%) (min) (% (%)
Red lauan 64.5 7.2 155 16.1 3.1 0.43
(‘{’}lﬁtflg) 54.1 10.9 106 23.2 2.2 0.20

* R RER L RWEREIOUHER  Shrinkage of unrestrained control sample.
R B HEE U e R IESR
Latent shrinkage estimated from unrestrained control sample.
xR IER O 2EINHERIC T B 1
Ratio of shrinkage at rupture to shrinkage from green to oven dry.
Size of sample : 5 (rad.)X5 (long.)X110 (tan.) mm
Drying condition : D.B.T. 26°C, W.B.T. 19.5~20°C (E.M.C. ab. 10%)
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FoHizBLoFTdizid, Vv F JUVRHRIDVKEVWHESLETHA 5, £/, ThHnHR
PEGREERCEETIHARIIVY R JUVIIVEERBI IR TV I LA THIE, X EdR
EYVEEOHENERSNZ LN LEBDbNh 3,

X [

1) BAREYE : b RO TEM S BEOBEROEEME, ARIFH, 190, pp. 100~105, (1966)
2) ————— RNV RAEN S VBIVAY RV VEI VA OBROEERME, KRR, 206,
pp- 87~92, (1967)

X. Veneer Drying of Apiteng Woods grown in the Philippines

Takuzd TSUTSUMOTO

(Résumé)

This investigation was conducted to determine the suitability for drying of veneer peeled from
Apitong logs collected from the Philippines.

One millimeter thick veneer peeled from these bolts were dried in the experimental veneer
dryer. Drying conditions maintained throughout the test were dry-bulb temperature of 140°C
and air velocity of 1.1 m/sec.

Results obtained from this drying test can be summarized as follows :

1. To attain a moisture content reduction from 60% to 10%, Apitong veneer required
longer drying time than Red lauan veneer of the same thickness and under equal drying conditions.
However, there existed an almost linear relationship between drying time and apparent specific
gravity for veneer of both species (Fig. 1).

2. In terms of warp and split, there was no significant difference between the quality of
dried veneers produced from each Apitong bolt, but the degree of these defects on Apitong
was slightly great or almost same as on Red lauan.

3. Apitong veneer exhibited lower resistance to rupture than Red lauan veneer under the

same restrained condition during drying (Table 1).
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(1) A+ ESEBICAMEE &
(2) FIAMEMESEPHEENRSE - SNSRI RR
(3) AMEHESRBETEVIAE
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EENZNL VbR B ZOBOFRAOFEHLLELER S,

S, EEMOEEIZOWTO—EOTRENPIZ, 7 4 VECVHIPED EFbh, AHFEE T3 LEm
THERICBEWTHHIL. VA—2, VA—4 BI WV VA—6 D 3EDFRNT & b UHER 2o T
EMOMIEITR-72DT, FOERERET S,

FHRICFERLIZ7E FVEK

FRBRICEBOTHRESENRRICER L7« YEVEMTE PV EARX VA—2, VA—4BXIW VA
—6 NEEDNIETH 5,

g’;

B

1. HiREENHE

D B R

BEASBRICHEE LT E N VERE. AT RER X OCEBRIREICBW THEIB X UER L2
HiETh %,

3EANBHENTE P VEARP L YIS W BRI, 1D EUEOFEA»SYEEhZb D (BLF, 4
B LW H), 2) 90°Co IREET 48 BREME L AR b8 E hizcb o (LUF, B¥BEIRE VW H)
D2BPETH S,

LB, FhExe L THMBaERELEZOL, SAEPSFLIZADP > TH 8 ~ 9cm DEMH
DES (ZOWHE RGBS LV S) o/ 8le—F ) —L—RC—BIGNILZ N THS WA
ik, ToOMIZOWTIE, FERE— 27 VA VEROBEERD—IZR 7). YIEIL 7. —Eo BiiRid s
Yy A—THENTEIZEWIL, =%« FIA¥—TEKERT ~8%ICmBD X HICHBRE L, BEE
DERLRE 20°C, BIRIEE 5% nHIRERE TAERAEAZERICAHN S X 5EE L T 20 HFRE
L7z, RBHROBROEKE (REHICTRIE) 1X8.4~9.2% DHEHATH » 7z, BRI 3lem X 31
cm Th -7z,

2) AR & K

FIEARD O EIHI Ll AR L OB EAR Y, 18 (BERIAKRBEY =/ — VEBIEEER—A K>
A tAd—NF K.K. » TD—683—HV, BLUA7 v - 2) 7 HHEGHEESH—FEESEK.K.
Da—wA F—345 O 2 BIC2H CRIEE Y 7 BIIEHEEA——RABEK K. 02— n f F—
310) A#EERE AW T3EEORREREFRL &,

BEEAEA LBERN : 7T P UHBROERR, fiEfTRoTch ) v F VEI VA UHBROES
LRBIZIT R 2720 T, BAB I UCEERMER T TINVA U HBIROBAOEKLELRICLTH D, Table
1 BEX W Table 2 IZ75R7,

HBEAROBIMEE + 1 KOBRRAROFERIFARAZR 2 V2L T5 L5 hEEX T2 - TH
BB bhET, HAEFECOWTIEFEEE IR LT,

HEBREE 1 REERHIC>E 3L L,

3) MEHNAR
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Table 1.

The mixing ratio and the quality of glues
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EAEAHSLIUOEEMNBOMEER

B & % & (3 The mixing ratio (part)

1 B Type 1

Formuration and performance of mixed glues b ® M ZType ]I
7 = ) — VBN @ 100
Phenol resin
BB | 253y 20 TiEokEEEs © 100
Resin Melamin-urea co-condensation resin
=) 7 i EHEAH ® oo
Urea resin
v oy R B ® o
Coconut shell flour
o ®
xtender Wheat flour 13 15
and filler
K
Water 10 3 10
WAk Al kT E=T A ® 1 1
Hardner NH,Cl
EEAO pH @
pH of mixed glues at 20°C 10.5 6.7 5.7
5
FEABOKIE (CP) 860 1275 1590

Viscosity of mixed glues at 20°C

#

CRONCNCNONCNONONCONG)

FHREK.K.
FHBEK.K.
200 X v 2K
B Z& 8% E

AAZ A tk—/VFK.K. TD—683
a—uAF 345
2—wAF 310

x

# T AER pH 7 (20°Cic THRIE)
BRIEHRHFSEE R (20°Cie THIE)

7 = ) — VISt HREE A
*5 I v—= ) 7 HEEABEEEEA

Table 2.

Powder of 200 mesh
Wheat flour of Nippon-Seihun
Solid

Water soluble phenol resin

Glass electrode pH meter

B.F type Viscosimeter

HEEEHNOERFH

The condition of pressing

Japan Reichhold Chemicals, INC. TD—683
To6yo-Koéatsu Industries, INC. U—345
Toéyd-Koéatsu Industries, INC. U—310

Melamin-urea co-condensation resin

» % JE 4 f& Cold pressing B JE 4 f Hot pressing
BE E 7 W E &
Pressure Time Pressure Temperature Time
(kg/cm?) (hn) (kg/cm?) ¢ (min)
1 P 10 1 8 140 3
Type 1 M 10 1 8 120 1.5
2 ¥ Type I 10 1 8 110 1.5
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Table 3. 7 ¥ b+ ¥ B K o 3| E
The results of bond strength

ki3
o | BH R pies BoOoA @ = H Clowed
Type s pr;led Mark of log Treatment of peeler -

'g/(SOcm)z Ave. Max. Min.
VA—2 { 4 H # Non-treated veneer 22.0 24.6 18.5

1 FH¥EEIRK Cooked veneer 25.9 29.6 23.1

VA—4 { 4 B 7 Non-treated veneer 24.2 28.9 21.2

20 F¥BHMR Cooked veneer 25.3 28.9 23.7

vA—e | £ M Non-treated veneer 26.0 28.0 20.3

\ E@BR Cooked veneer 25.8 28.0 24.3

Red lauan 20.8 23.7 18.5

I p@w

VA—2 | 4 B I Non-treated veneer 19.8 22.5 15.4

\ E¥EBR Cooked veneer 27.4 30.9 25.5

VA—a J 4 H R Non-treated veneer 21.8 25.2 18.8

30 \ FE¥bBAR Cooked veneer 26.6 28.0 24.6

VA—6 | 4 H K Non-treated veneer 23.1 25.5 19.1

| EWEHEIK Cooked veneer 28.1 31.3 24.6

Red lauan 23.5 26.8 18.8

VA—2 | % ¥ R Non-treated veneer 21.5 24.6 16.9

1\ HuhBERK Cooked veneer 25.5 27.7 22.8

VA—4 | 4 B K Non-treated veneer 22.8 27.2 18.5

20 | E¥HAR Cooked veneer 25.1 27.7 20.9

VA—6 { 4 B #R Non-treated veneer 21.7 25.2 16.9

E¥eBR Cooked veneer 27.0 29.2 24.9

Red lauan 15.5 18.8 9.5

I M(z)

VA—2 { 4 B {K Non-treated veneer 22.1 24.0 20.0

\ @B Cooked veneer 25.7 28.3 22.1

VA— 4 J % B & Non-treated veneer 24.4 27.7 20.9

30 | E¥EBiARK Cooked veneer 26.3 28.3 24.6

VA—6 | 4% $ X Non-treated veneer 22.9 25.2 18.5

| FE¥HMR Cooked veneer 28.8 32.3 27.2

Red lauan 17.6 19.7 15.4

va—2 | 4 B /& Non-treated veneer 12.5 16.6 9.2

|\ E#hBiR Cooked veneer 13.9 17.8 10.4

vA—a4 [ ZEH B Non-treated veneer 13.8 17.8 10.1

20 \ EWEBEMR Cooked veneer 13.7 18.5 9.8

vA—e [ £ H I Non-treated veneer 12.3 16.6 6.2

| FibB#R Cooked veneer 13.8 18.5 8.9

Red lauan 15.9 18.8 14.5

]I(a)

VA—2 [ £ B K Non-treated veneer 22.7 28.6 18.8

\ ZE#BR Cooked veneer 27.8 30.8 24.3

VA—4 | & B K Non-treated veneer 25.5 28.0 23.7

30 \ EPBHEIK Cooked veneer 29.5 32.0 25.8

VA—6 § % H IR Non-treated veneer 26.7 30.8 20.0

| #EH¥EBEIR Cooked veneer 27.3 31.3 25.2

Red lauan 16.3 19.4 13.8

W) IP: 18, 7=/—/ViIgESEA Type I, Phenol resin.
(2 IM: 18, A73Iv . 2) 7HHEEBIEREER Type I, Melamin-urea co-condensation resin.
() T: 28 =V 7HEESEH Type I, Urea resin.
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of Apitong veneers
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= VAl Bond strength (kg/cm?) * B = (%)
iE Open JIIE ﬁ _Tiz ﬁ'J Ave. WOOd falllll’e
Ave. Max. Min. Ave. Max. Min. Ave. Max. | Min
17.8 24.9 18.5 19.9 24.9 18.5 20.0 40 0
25.0 27 .4 21.8 25.4 29.2 21.8 19.9 40 0
22.1 25.8 17.5 23.1 28.9 17.5 26.0 80 0
25.0 28.0 22.8 25.1 28.9 22.8 18.1 60 0
22.4 26.5 19.4 24.2 28.0 19.4 33.3 60 0
26.5 27.1 23.1 26.1 28.0 23.1 13.2 20 0
19.9 22.5 17.5 20.4 23.7 17.5 33.2 80 20
19.9 22.1 14.5 19.9 22.3 14.5 21.0 60 0
27.4 29.8 24.6 27.4 30.9 24.6 33.1 100 [0]
20.7 22.8 16.6 21.2 25.2 16.6 12.1 60 0
25.7 30.9 22.8 26.1 30.9 22.8 33.1 100 0
22.4 27 .4 14.8 22.7 27 .4 14.8 32.6 100 0
27.0 30.2 24.0 27.5 31.3 24.0 19.9 40 0
22.4 25.8 17.8 22.9 26.8 17.8 39.9 100 20
20.4 22.1 18.5 21.0 24.6 16.9 28.5 60 20
24.2 26.2 238.1 24.8 27.7 22.8 27.0 40 20
21.3 24.0 19.4 22.0 27.2 18.5 26.0 40 20
24.4 29.2 20.0 24.7 29.2 20.0 36.0 60 20
20.7 23.1 16.0 21.0 25.2 16.0 31.0 - 40 20
25.4 28.3 24.0 26.2 29.2 24.0 37.0 40 20
14.2 18.2 11.1 14.8 18.8 9.5 20.0 40 0
21.5 24.3 20.6 21.8 24.3 20.0 30.8 40 20
23.8 27.2 20.0 24.7 28.3 20.0 29.0 40 20
23.2 26.2 20.9 23.8 27.7 20.9 32.0 40 20
25.3 28.3 24.6 25.8 28.3 24.6 34.0 60 20
21.8 24.0 19.4 22.4 25.2 18.5 27.0 40 20
27.0 30.8 23.4 27.9 32.3 23.4 25.0 40 20
17.4 19.7 15.4 17.5 19.7 15.4 20.5 40 20
11.0 15.4 8.0 11.8 16.6 8.0 16.7 40 0
13.0 16.9 8.9 13.5 17.8 8.9 12.3 40 0
12.7 15.4 7.4 13.0 17.8 7.4 13.2 20 0
12.6 17.5 8.0 13.2 18.5 8.0 10.5 40 0
11.5 13.5 8.3 11.9 16.6 6.2 19.8 40 0
12.6 16.3 7.7 13.2 18.5 7.7 12.5 20 0
15.4 17.2 13.2 15.7 18.8 13.2 24.4 40 20
21.0 24.9 16.9 21.8 28.6 16.9 20.8 40 0
25.5 28.9 23.1 26.7 30.8 23.1 23.0 60 0
24.2 26.2 21.5 24.9 28.0 21.5 31.7 80 0
27.3 32.0 21.8 28.4 32.0 21.8 28.0 60 0
20.9 24.3 18.8 23.8 30.8 18.8 20.4 100 0
26.1 34.0 24.6 26.2 34.0 24.6 28.0 60 20
15.7 17.8 14.5 16.0 19.4 13.8 9.1 40 0
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REA - BAEMGE JAS) oBERBRAZMENL, RBRAKRI KLY 75 412 0 FiRERL, P
BNEELARERA, 2RV EELBETHARRA L Uiz,

RERME : 500kg 7 b R 7 —BIEIRGERABRME HH Lz,

1 B Gtt « APIRE L B8R (4 B EE——IREE 60£3°C T 20 MERHIAEIE— 4 BERIE M- —B 7K
PRHEBA VS5 ETREL, SR s RETRRETR9),

2 FERBRAR:  IBAKEENER GURA % 60+3°C miR/Ak iz SEERIBIEL, ToBhKbice® s %
TRIE i EEORETRELTR).

4) HERBRAER

SECRELIF TV VEMD, DU RO TENY, LANVIAEMPBIOSN Y v ¥ VEMPOER
BEERR LT, FRBRICBVWTHL Yy F SV VEHROEENRREZTR > T7 © b U HBROES
DRBRIER LB LI, Ly R ST VRESOBEEMOPT, BRI VEHZEZIERShATRY, £
TS L RSB M TV B LN TH A DI B L LTRBELZL N TH S,

INDLVy R SUVE, 74V r Y ’\’V}J*EV)' Shorea negrosensis FOXW. Th 5, HRERIZHEL
T BAARE BERINTAFFEEE THIHI L 7o B HbBAR (90°C T 48 IEFRURLE /TR »72) THB., Vv F 7
U CBEROBEFRZEFRIN T N CHBEROEE L RRHCITR - 7,

2. FIESHHER
TEPUHME—RICBESRESVEETH Y, ZOOEECEEND S LEh Tz, FRRICBV
Tk, BIREENHBRE (TR o7t VA—2, VA—4 3LV VA—6 O 3TEHENERLEE TR > T
FokicoW T, BRGNS (DA 1) OTAa— b Su ¥ AEAHHR, BKaE S,
WRFIVRSIRINE R X UN 1 %7KBRALT b ) U ARIES IR & AAT BRI TRIE L7,

723, VA—4 OFEARZ SN T BERGIEESIC ML T, OHES & FEARORNGEOES (DS
2) O3 PFPOHMHEERIEL 2.

1) FIAGRIEARORBOS &

ZIFRO AT BRI L =3k, TIS P 8001 (V7 #ad st i L R )
IHEL THRER L,

B2 S OREHRIUS BRI 7 VA VHBERORBROBEE LR—Td Y, FERE (I 4 U HBROE:
FHICER L7,

2) ISR

(1) 7va—iv. v ¥ ajEsmtates

JIS P 8010 (VT HDTIVva—Ib « RU¥URIERHRBR ) KL T{TA -7,

(2) BUKFIR S RHERER

JIS P 8005 (SN FHOBKRIESRRFE) IKHEL TITR -7,

(3). W/KF¥E Sy fhHARER

JIS P 8004 (37 M KATESRBRITE) 1CHEL TiT o T2,

(4) 1 %KEET bV T LR[EESHIHRER

JIS P 8006 (/v o> 1 %e/kBefbF + ) 7 LEIIESRERSE) ICHEC TIF AR - 7=,

(5) FESHNRBL 3 ETAV, TOEHEEM L,



M OMR 10 OREER) — 193 —

B R & EE

SRERFER % Table 3, Fig. 1, 2, 3 3 XU Table 4 (Z/RL Tz,

1. HEREFENHARBR

1) 1EEENRR (7 =/ —VEEEEEAD

7 = ) —VEIREERICHERE LT © b UHMBURRBRARO L B RBER (UT, 1EP LV
5) BN THE, &XTfTRols VA VHEREEHRRCOFE L ARICHE & BENr#LR
7zo

HBER L LTHEALEL Y B 9 U UHERESENRBERE OUTF, vy F 77re05) Kkl
LT, B 20g/(30cm)? (BLF, 208 2\ 9H) Tik VA—2 FADEEENE vy F F7 v LR%ED
BEEAERLEUINL, TRTVy F ST VEY IWEENTH T

BAiE 30g/(30cm)? (BLF, 308 L)) Tik, Ly F FUVEBNTIE 208nHak I EIAL
LTW53, 78 FHEROBEICE VA—2, VA—4 BXT VA—6 NABIRIX FEIC TR TH
BHBMETF L7,

AL LTk 1EP 0BSEARRD 3 A0 T L VHERIC BT BRI & BEN G50 h
770

2) 1EEEARR (27 3V - 2 ) T HIEABIREEAD

2T Iy . ) THEEABIEESE N THEE L 7 © M UHMBURRBR AR 0 1 REETRBRR (UT,
TEMEW D) ZBWTIE, k07 vA VHBEREENRRL VZRWEAR TS - 7

28 _
- 2 EGpread) 209/(30¢my L ]
26 L
S R A B |
~ 45 = * i
g r % L
S 22F i - *
‘S, - -
< 20r T 20+
Sa [ 4 ) r
S I8F L
‘ti L x r ]
5 4T X '
SN [ 5 B
Q 4 -
r2r 2 B (Spread) 309/50cm)
L
101 Ave o 10
8f L
I~ x  Min o
6F L
- 5_
4+ L
2F B
§lé I\° | 1 1 1 1 i 1 1 1 1 1 1
¥ §8 §F 38 33 38 Red 3 S8 33 858 8% 38 Red
8L 3% % §§ §i %g lauan §§ %E §§ 82 §:§_ %S lauan
R S S N U T A S T
§F & § § g§ & £ f §F & § ¢
NS SR - SR
VA-2 VA-4 VA-6 VA-2 TA-4 TA-6

Fig. 1 7 b UHBIRD 1 FEENRRER (7 = /7 —/VEIREEAD
The result of bond strength of type I in Apitong veneer (Phenol resin).
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28

26‘ " pB(Spread) 209/30cmY ﬁ 72 i B (Sprad) 309430 cmY’
C 25 I
oo :
$ 2f ) - I
< - u I
< 20 I 201
~#& r
S 8F * A - :
<& F} L
2 5 161 3 I
- 15+
;g /4: :
121 -
10" I Ave 0
ok L
- Min N
o L
b~ 5_
ar L
ok L
1 1L i 1 1 1 1 -- 1 1 1 1 1 1 1
%% 38 3 3 2 38 Red 53 58 S3 38 B2 38 Red
8§ 3% §§ §§' §$ §2 lavan 33 %3 %i RS 3 :%?,' lauan
5§ S8 5% S8 S§ Sg S§ 58 5§ S8 5% S8
= 3 5 £ 2 §~ R iy Ny Y gﬁ g
§ & § & F §F & =& & § =
VA-2 VA-4 VA-6 VA-2 VA-4 TA-6
Fig. 2 7 b UHERD 1TEEENRBRER (X7 3V - 2 ) THEABIRESRD
The result of bond strength of type I in Apitong veneer
(Melamin-urea co-condensation resin).
28 -
26F . - -
3808 Sprec) 209000 55k |
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6 = L
o 5k x Min
ar u
2k R
L <l§ Iso - L . 1 1 1 1 r 1 1 1 1 1 1 1
3% 38 ¥ & 33 38 Red 8% 38 3% 38 33 3% Red
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= RS B x 2 > > X
£ R & & F 8 T &8 & & & 8§
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VA-2 VA-4 VA-6 VA-2 TA-4 VA-6

Fig. 3 7 M HERD 2 FEENRBER (=Y TRIFEESH)
The result of bond strength of type II in Apitong veneer (Urea resin).
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208 BLV30LICBNT, AHBEOLV v F FUVRBHREENLIIVERVWAR. T T
Tvy R FUVIURRIBNEENETR L.

SFRIC, ARRO3EROT b FARO BRI RIFLEENTH - 72,

3) 2EEENRR (= 7 HHREEAD

o) THIEEERITEE L7 ©  UHERRBR AR 2REE IRBER (UT, 28Ev)I) kB
WTid, 1EOBELRRR IEREZTL, SERITARoI VA VHBUIREENRBR LRILEA %
FLize Thbb, Ly F FUVICHIRLT 208 OBATTRTET LA, 308 /vy R
FULEDRVWERTH -,

208 IZBWTid, VA—6 0ABIRIZ AFBEMRE (JAS) nEFEVHEEE (BIKE Tke/cm®) LT
ThY, VA4 DERRZZOEBCThThOETH >, EET0Bo7e by FHEIRLEELY
DEPRBRVEBENETH 72, AIECIZBN T b LR, FREOHEERT 1.0mm 0%
E3774ThHY, ERCIHCRITZERERL V02 Y BOREE2B3 b0 LBOh 30T, 208
DBAETIIERERHS 5,

308 PP AR TTZ L A LRERL, ERAZBRVEENTH -T2,

49 BEARRENRE

3ANT b YFEARIZOW TEREAERIR L BHBEROBEE L T2 - 7205 TOFBEROMIINT
2RI ERBEROGPAERR X Y EE IR E L,

EIZIFEPIZBWTIZ 308 0ER, 1EMIZBWTIX 208 A, 72 2FHITRBWTIX 308 mER
B EBBEIROZRPREWVER Th o e, SEATR-TH Y TV F VEI VA VHBERB XU
VEDTEF = T —VHEIR (L bIi2T7 b L[RU Dipterocarpus &) 1238V T b EYEAR DT 2 HEH
HEEEREE T Lize 20X 5 R b2E LT Dipterocarpus B AHM ¢ BAR Tt & B0 H 5}
BEHIMETZ b0 LEBbRE, X-T, ZOBOANTERENET 3 HEICIIFERLEZ S>WT+H
SEETBLERDS D, '

5) BREOKE

AHRRICBWTHBHEDIDRNF L L T208, H$WHELT30ENRAEZITR-T2o 20 2FHD
BAEOEICBV T, ATE M EBWT2HRIOWTIREELREZRRRO RS, 1HZBWTIEX
ERERIRLN P o7, I 1EHP 0 EBIRIZHEWTiE 308 0 RS EENMET + 5 EmHS
Abhic, LIL, £HICRBHENZNEENRWER TS 27, 2B TRARROKER? S
RIBHBEELTHILNUETH 5,

6) FAHNZER

VA—2, VA—4 BLT VA—6 0 3EDFANICEV TR, ZRBROBEATIFEELERIRLL
ol

2. BN HHRABRWRER

Table 4 25, VA—2, VA—4 BIXV VA—6 » 3ENFARNBERTEERZIZRNT, Tha—i.
ARy ¥ VR X OCRKBHRTREPOERIIH R L L BEMITR 20 o7, BokiiHigE v
A—2 B, VA—4 BXUVA—6 3%, 1%KELF Y U LHE TR, VA—6 22 VA2
BIVY VA—4 XV EWFAERLIZ, LB LEARROTE M VHEREHEELL VY P FT7 Mk
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Table 4. 7 kUt E[EESyHIHR

The soluble content of Apitong woods

R
ﬁ*gﬂ% =%t *}} ﬁé Jirg %ﬁ P Soluble content (%)
Mark of log| Portion of sampling in log TNa—) i & » & ﬂl_‘?/:ﬂ&(?ﬁ\:
- Ry EYV !
Alcohol benzene Hot-water | Cold-water 1 %-NaOH
_ ?ﬁ@m%ﬁ(bﬁ%ﬁl)
VA—2 Heart wood 2.19 1.88 0.89 17.59
BARGIHERST (O 1)
}{eartvvgod ) i 2.38 3.28 0.91 17.87
_ nooM W &
VA—4 Sap wood H 1.74 2.67 1.26 17.38
oL (OES2)
Heart Jiood 2 B 2.02 1.49 1.30 19.05
_ Eﬁ@m%%(bﬂ%ﬁl)
VA—6 Heart wood 2.27 3.11 0.71 19.90
$ﬁ@ﬂ%ﬁ(bﬁ%ﬁl)
Red lauan Heart wood 2.59 3.33 1.03

BEL TREAR VAR S hic, |
—fiz, TN UHBIEARS VAN O 1L SHTW 34, AR SR HRERIC A L/
FAORE TR EEORREZ B, Lo LEBRCE, BESYS0lHmoSnT & UBng  FET
ZNT, TEMHMOBEECEL UIiEH L nBRIC+OEET ALERS B 5.

L5 B

T4 VEVENIENTE b UHEAR (VA—2, VA—4 XU VA—6) b, ERZHICv—%)
—UIBI L7 BAR T, AT = 7 — VIREREER] (1EEP), A7 v - =Y 7 HiEAH IREss (18
M) BLU=) 7HIEEER (28D 2BV, 18 (28 L 2EH0RBRARE S Y BRESEL R
L7z, F7c 3 AN MIBFRD HARE GIHI L 728853 2 R CEMIN B & » 23T, JIS B HICHE
CTTa— s RUE VAR MINE, BuKFEomtsR, BKrESMHSRE L %KEEF b Y
v ARSI & IE LTz, '

1) BREENRBRERY Table 3, Fig. 1, Fig. 2 8L Fig. 3 i&, *7- WAL MHEAIEREE
% Table 4 TR LTz,

2) VA—2, VA—4 BXW VA—6 OFT7E b VEAORB CREREE NI L AVZEERRRO A
hoi,

3) 1EPTR, BICATR-TH YL B UEI VA VHBER L BRI IER I BFREENTH - 12,

4 1EMTE, JVAVHERZ D BWEEATHY, &I 208 BFRICIBWTH 7R D BIFpE
ENhERL,

5) 2Btk Tid, BRI 308 PLETEE LI NRETH 2 LERTEAR-ENEL,

6) BRI 208 L 308 TRARITR o722 1HRBWTHREREREL Al o7z, 2HITBW
TiE 208 B CIRIFR RN BEE 2R LT,
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7) BiZAT72 o7z Dipterocarpus BOBEIR & FIRIC, BHEROFRALELZ, Zhbn FBEEPLR
T, ZOBOABIFEANER LFBHERSBE b0 LBbIRS,

8) MHRAIERR & BAREE NRBREROBICS W CFENHERIIR b AR S 2T, E2ARRO
TR VEROFHERIT, Vo ¥ STV ERERL, SETRREITR - EEM O KBS OBHEIC
HBRL TEEDWERTD 5 72,

x [

1D RO EEMOME T, h U X VEZVA UHBROESENE, KPR, 206, pp. 93~108,
(1967)

2) DM ONE 2, VTV IEA T FEAMOSENERE . KERFFR. 190, pp. 178~
180 (1966)

3) —— FEEMOWE 3, 1 RT T EM 8 MEOBROEEN, KRR, 194, pp. 65~85,
(1966) '

4) —— EEMOWE 4, LRVIAED -V BROESME, WE®, 197, pp. 121~132,
(1967)

XI. Adhesion Faculty in Veneers of Apitong
Woods grown in the Philippines

Masashi YAGISHITA, Michitoshi SAGA and Hitoshi KARASAWA

(Résumé)

This examination was conducted to estimate the bond strength of plywood produced by rotary
veneers of 3 kinds (VA—2, VA—4 and VA—6) of Apitong woods grown in the Philippines.

1. Quality of veneers

The thickness of veneer was 1.0mm in all veneers. From the 3 kinds of log VA—2, VA—
47and VA—6, both non-treated veneers and cooked veneers (cut off after cooking at 90°C for
48 hr) were prepared.

2. Adhesives, glue spreading and pressing

The kind of adhesives, mixing ratio of glues and pressing conditions are shown in Table 1
and Table 2.

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

3. Test specimens.

The types of plywood used in this examination were 2 kinds of type I (Phenol resin glue
and Melamin-urea co-condensation resin glue) and type II (Urea resin glue). The construction
and size of plywood were 3 ply and 30cmX30cm.

4. Bond strength test

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

5. Red lauan plywood

Red lauan (Skorea negrosensis FOXW.) was used as standard test specimens. The Red lauan
was produced in the same way as the Apitong plywood.

6. Measurement of soluble contents in Apitong wood.

Alcohol-benzene soluble content, hot water soluble content, cold water soluble content and
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1% NaOH soluble content in logs were 'measured in accordance with JIS, for estimating the
relation to bond strength.

7. Result and observation

The results of bond strength tests are shown in Table 3, Fig. 1, Fig. 2 and Fig. 3. The
results of measurement of soluble content are shown in Table 4.

The bond strength of type I plywood glued with phenol resin and melamin-urea co-con-
densation resin showed successful results at both the glue spread 20 g/(30cm)? and 30g/(30cm)2.

The bond strength in type II plywood showed low values at the glue spread 20g/(30cm)2,
but the bond strength in the plywoods of glue spread 30g/(30cm)? was superior to that of the
glue spread 20g/(30cm)?2.

In the bond strength of all Apitong plywoods excepting the type II plywood with glue
spread 20g/(30cm)?, the values were equal or better than that of the Red lauan plywood used
as a control. '

Among the three Apitong logs, no difference of bond strength could be discerned.

In this examination it was recognized that the bond strength of cooked veneer was higher
than that of non-treated veneer in the bond strength test of type I and type 1IL.

The relation between the bond strength and the soluble contents was not concluded during

this examination.
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ARBT, AT 5, EEMOFRARRICET s XAMEN—FBLELTRIR-7bNT. &
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Table 1. BEREHE L AAILKE SIS L UHRES

Species, logs and lumbers used in this test

O’ 4 B E R 5 K E 5 w i3 2
Species Mark of species No. of logs No. of lumbers
1 03, 17, 18, 19, 21
” .
7 é R A 2 01, 13, 17, 18, 19, 21
eruing
(Dipterocarpins spp.) 3 01, 06, 15, 16, 17, 18, 19
4 01, 04, 16. 17, 18, 19
1 06
3 24
7 t. v 5 18
Apitong VA 7 08
(Dipterocarpus 8 1
grandiflorus)
9 14
10 : 08

B VA UM ORES IR EE 206, EEMOMET, S0 Fig. 2~5 BH,
T b UMITEBEEE D Fig 1~7 38K,

BT —NOBEINCORIZL B TH B, L, HRBEICOVWTE DS~ VRO TEMYD
BETHORX HiIC. BEMOEE, ABRHECHT 3TEI/NENE S RBbhBNT, Z0AH1T
LB ADENLBbhB A v d bk, BRAOBNY ZAAZrichx TERT I LR LIG,
LiL, TOFOERSE, TOMTETRIEETZ2IeBbo7cicd, 7 VA VIO TRAAY
T8y, NITETD2ETONTHOREREB IRV, TE PVHIZOWTHI 2D EMIC, FEBR
BB X V5% )7, A v &4 Pycnoporus coccineus (FR.) KARST. (Ps1n) o 3FEIZ
DNWTEREBI o7,

HBRRBRRELUER

1. AURVEAVEILAY

I NVA CHOBRRBROFERIL, Table 2 NLBY THB,

HRBORRARTICBIT 2L, AATVITEFIBHT T F7ICHBRLT, bfrkBEVEET,
10 H % TRRENLHAE A TR b,

Table 2 b bPB LT, AATVXTFFIZIBHARSEL ELD TEFORESDTHT, 1~
2%NERBIRIZEYE o7z, LL, NA—2—13, BIUNINA—4—16 DIRE D X Fo Db nRBR K
OHOFHRTT L, oL DB L TEb) TERRRRE T LN, BB, KEAHE ©
DA HEZTH, ZOREIFALN TRV, HTYFFFITBONTHLOHM L 272 Y OEFHH LR,
Table 4 ® X 5208 T 12% #ifk, DM THRT %0EHIC L 5 FHERBDERE L b, Thbn
BhbHT, MAEOEWEE L zBbhav, AE e v 2B s MOBAHE CEREB A
V. iR 5 BHSICK S LR AT, 2 vA VIO B35 2BRORFICINE Z L EREL
T3, £, XE»B X HARROTMFHERE LT L, XV RAEKETEI2-1HEY, IHT
RMTE, DHTHIOETH). ~LV—PETIY, DMT2HEET. TbOTEHLY TV EOHRE



% 208 &

es
ﬁ@g%
S ~ o - - ™ 0 © ©
N o o — o~ o - o + =
>0k 3]
I.Aef
=1 po
RS L
ﬁuw o Q®M®ON 0o, —m0 —moN % SFNOM W N NN~ OmON—=N O
ﬁmw% COOCO ©COO00CO0 ON—~C—~O ONON—~OC —~O0O0000O0 OMO—~0ON —~O0—~0O0 336301 mm
QO =
@
N 93 YWINO OIFVNO O¥OROW VYONNO OONAMOO —NOANINAO OV —=0 NYONN—~  ©
A omb AN SO0 -SO00 NeB A Ao NNBG NGNS SO NAOWw ONNG O BCO® o 2
N = -
o -
B wg o Tl 1l i il t it oo orrrrte o orrrr l
W SS9 NOONY UOO—~N ONO—NO OYNTNN ONNOVOON MONON®D ¥ W —Mwn OWWONN —~
E@RE..I —~ OO N — OO0 ~0O0 021121 030111 —_—t o — O ONO —~—O — —_—— - O O =D NO —~ O
Ro + + - «
2w
it.“y g
nark
ﬁmm_m.bd W OoO—=0 WUNNY NO—FTAN ODONMOA —OO—-ORY WINVOIYF QBLIFIVY— —OONND® N
s om NRRVRD QOQO®  NNNNNN RENNNN NRENCYOYY RN ©YVYYY NNy 9
%Wﬁ.m COO00O0 0OO0O0CO00 O0O0O0O0O0 OO0O0000 O00000O0 0000000 COO0O0OO0O0 000000 O
K<g.g
=)
2]

)

Sap- or
heartwood

MERBRGT IR E

~

J

BYIUEVEINA L DBERHIC L DEEBOR

i

nnnny TITTDITT uonnonn TIDODTDT onoonnne STDODTONTIE ouonny TDTOTnm

Table 2.

AR E =

No. of lumbers!

17
18
19
21
17
18
19
21
13
17
18
19
21
13
17
18
19
21
06
15
16
17
18
19
06
15
16
17
18
19
04
16
17
18
19
04
16
17
18
19

IVA—1—-03
IVA—1—03
IWA—2—o01
IVA—2—01
IVA—3—01
IVA—3—01
IVA—4—o01
IVA—4—o01

Percentage of weight loss by decay on the Keruing wood grown in Kalimantan

]

B

Test fungi

Bk

AU X5
Tyromyces
palustris

beech

7+ 3

Sapwood of
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Table 2. (>-3%) (Continued)
RHAME | BREVE lgrammos| T 4 W
B R H REHFEZ o M -?-p arent.,( 01% # léﬂ Corrected Average
Test fungi | No. of lumbers Sap- or  [TPECIHIC g(r{aw y ange o percentage percentage
heartwood mn air dry pfercentzllge of wt. loss | of wt. loss
g/cm" ot wt. loss
NI EYy IVA—1-—03 g 0.78 8.1~10.6 7.2
. 17 0.81 7.2~ 8.8 6.0
Coriolus 18 S 0.80 7.5~ 9.4 6.9
19 S 0.81 8.7~ 9.7 7.0
21 S 0.80 8.5~ 9.3 6.4 6.7
IVA—1—03 H 0.85 5.1~ 6.1 4.1
17 H 0.95 5.9~ 6.5 5.1
18 H 0.87 5.3~ 6.2 4.5
19 H 0.92 5.5~ 6.1 7.9
21 H 0.86 4.7~ 5.5 3.7 5.1
IVA—2—01 S 0.77 14.2~18.9 13.7
13 S 0.76 11.7~14.0 12.3
17 S 0.71 8.6~15.9 11.3
18 S 0.74 9.4~15.8 12.6
19 S 0.72 13.4~14.9 13.0
21 S 0.72 12.0~15.4 12.8 12.6
IVA—2—01 H 0.70 6.0~ 8.2 6.0
13 H 0.78 8.2~ 9.0 7.7
17 H 0.70 7.8~13.5 9.5
18 H 0.72 7.2~ 8.0 7.6
19 H 0.73 7.1~ 7.8 7.0
21 H 0.79 5.8~ 8.5 6.0 7.3
IVA—3—01 S 0.71 13.8~16.8 14.3
06 S 0.78 11.4~14.2 11.6
15 S 0.70 15.5~16.8 15.0
16 S 0.71 11.5~13.8 11.3
17 S 0.68 12.0~13.8 11.4
18 S 0.69 10.1~15.9 12.3
19 S 0.68 11.1~14.4 10.6 12.4
IVA—3—01 H 0.75 8.0~10.1 7.7
06 H 0.74 8.1~10.2 8.7
15 H 0.79 8.0~ 9.1 7.9
16 H . 0.76 7.6~ 8.4 7.4
17 H 0.76 6.8~ 9.2 7.2
18 H 0.74 7.0~ 9.5 7.0
19 H 0.74 7.0~ 9.2 7.4 7.6
IVA—4—01 S 0.63 14.1~15.5 13.9
04 S 0.65 14.2~16.0 13.9
16 S 0.64 14.8~17.3 14.9
17 S 0.66 14.1~17.0 14.8
18 S 0.66 12.6~14.4 12.6
19 S 0.61 16.4~18.6 16.7 14.5
IVA—4—01 H 0.71 9.0~ 9.7 8.6
04 H 0.73 7.9~ 9.2 8.3
16 H 0.76 10.9~11.9 10.9
17 H 0.72 10.3~12.0 10.1
18 H 0.72 8.7~10.5 8.9
19 H 0.78 7.9~ 9.4 8.2 9.2
7 3 H
Sapwood of S 0.67 21.0~32.3 27.0 27.0

beech
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Table 3. 74 YL VETE FOEFHIC X 3 ERBOR
Percentage of weight loss by decay on the Apitong wood grown in Philippine
= rss
) I RUERE | BRROE MEEEMOR T 4 @
it R & SV P > ¥ i it R f Corrected Average
Test fungi | No. of lumbers| Sap- or specilic géavn y angei © percentage percentage
heartwood n air dry percentage of wt. loss | of wt. loss
s | of wt. loss
g/cm
R VA— 1—06 S 0.55 3.7~ 5.7 2.9
v 3—24 S 0.65 0 ~ 0.9 1.2
Tyromyces 5—18 S 0.70 4,8~13.5 8.0
palustris 7—08 S 0.60 3.4~ 5.2 3.9
8—I11 S 0.62 2.3~ 7.8 5.0
9—14 S 0.68 3.0~ 7.0 4.9
10—08 S 0.67 0.6~ 4.0 2.6 4.1
VA— 1—06 H.* 0.54 0 ~ 1.0 0.3
3—24 H. 0.70 1.9~ 3.5 3.5
5—18 H. 0.71 0.5~ 1.9 2.1
7—08 H. 0.67 0.7~ 3.2 2.8
8—11 H; 0.63 7.1~12.1 10.4
9—14 H, 0.62 5.7~ 9.0 7.7
10—08 H. 0.72 1.3~ 2.5 2.7 4.2
VA— 1—06 Ho* 0.68 0.3~ 1.9 1.4
3—24 H: 0.70 2.2~ 6.3 4.4
5—18 H: 0.73 2.3~ 5.1 4.4
7—08 H: 0.68 0 ~ 3.0 2.3
8—11 H: 0.68 15.5~20.6 18.6
9—14 H: 0.72 12.6~18.0 15.1
10—08 H: 0.69 6.5~ 9.6 8.8 7.9
VA— 1—06 Hs* 0.68 2.7~ 6.6 5.5
3—24 Ha 0.69 0 ~ 9.1 7.5
5—18 Hs 0.70 2.9~ 5.6 4.8
7—08 Hs 0.71 1.0~ 6.3 3.7
8—I11 Hs 0.74 3.9~17.8 11.9
9—14 Hs 0.76 19.9~27.3 21.5
10—08 Hs 0.67 13.0~17.4 15.7 10.1
7> B
Sapwood of S 0.65 28.4~35.4 34.0 34.0
beech
HI Ty VA— 1—06 S 0.56 14.6~19.2 15.2
. 3—24 S 0.65 11.5~13.4 13.3
C‘;’e’;;’i’g,o, 5—18 S 0.72 13.8~16.6 14.6
7—08 S 0.62 15.7~17.8 17.1
8—11 S 0.64 12.7~15.9 13.8
9—14 S 0.64 10.5~19.2 13.7
10—08 S 0.66 12.5~14.0 13.8 14.5
VA— 1—06 H: 0.56 4.1~ 6.5 5.5
3—24 H: 0.73 6.3~ 7.8 7.8
5—18 H: 0.71 2.7~ 5.9 5.0
7—08 Hi 0.68 5.8~ 8.2 7.6
8—11 H: 0.67 7.7~ 9.7 9.0
9—14 H. 0.62 8.2~10.6 10.0
10—08 H, 0.70 6.6~ 9.0 8.3 7.6
VA— 1—06 H: 0.63 6.6~ 7.9 7.7
3—24 H: 0.71 8.2~10.4 9.3
5—18 H: 0.71 4.8~ 5.1 5.9
7—08 H: 0.70 5.4~ 7.5 7.3
8—11 H: 0.70 7.4~11.0 9.6
9—14 H: 0.72 7.8~ 9.6 9.2
10—08 H: 0.69 8.8~10.6 10.7 8.5
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Table 3. (2-3%) (Continued)
s IR
) . KROHE | BRUSE \gramwos T Y
g R A REEE oo ¥ Apparent. o # b Corrected Average
Test fungi |No. of lumbers| Sap- or specific gé‘awty Range of percentage percentgge
heartwood n air dry pfercc:.nt'iage of wt. loss | of wt. loss
g/emd | of wt. loss
VA— 1—06 Ha 0.69 6.6~10.6 8.4
3—24 Hs 0.72 4,4~12.2 8.8
5—18 Hs 0.66 7.8~13.1 11.0
7—08 Hs 0.72 7.0~12.9 10.9
8—I11 Hs 0.75 2.8~ 4.9 3.1
9—14 Hs 0.78 7.8~10.4 7.0
10—08 Hs 0.68 9.6~12.4 11.6 8.7
7 F M
Sap;)voo?1 of S 0.64 20.2~29.6 26.2 26.2
eec
[ VA— 106 g 0.56 17.3~19.8 16.1
s 3—24 0.68 14.0~15.2 15.3
P””C‘Z’C‘g;‘;us 5—18 S 0.71 11.3~14.3 12.3
7—08 S 0.62 4.7~19.2 15.6
8—11 S 0.63 14.5~17.6 16.5
9—14 S 0.63 2.6~16.5 11.5
10—08 S 0.67 2.2~13.1 13.3 14.4
VA— 1—06 H. 0.57 5.0~ 6.4 5.9
3—24 Hi 0.74 5.5~ 7.6 7.3
5—18 H, 0.73 4.3~ 7.2 6.3
7—08 H, 0.69 3.4~ 7.9 6.2
8—I11 Hi 0.65 2.5~ 7.8 5.9
9—14 H, 0.62 4.7~ 7.9 7.5
10—08 H: 0.70 5.6~ 7.6 7.2 6.6
VA— 1—06 H, 0.66 6.0~ 7.3 6.9
3—24 H. 0.71 8.1~10.3 11.1
5—18 H, 0.73 2.1~ 8.9 8.3
7—08 H: 0.72 5.9~ 9.0 8.5
8—11 H. 0.70 2.6~11.0 8.8
9—14 H- 0.71 5.7~15.9 8.5
10—08 H: 0.70 7.5~ 8.8 8.9 8.7
VA— 1—06 Hs 0.69 5.3~ 9.9 8.2
3—24 Hs 0.67 2.3~ 6.9 4.6
5—18 Hs 0.68 9.0~10.1 10.6
7—08 Hs 0.74 5.6~ 8.4 8.1
8—11 Hs 0.75 5.0~ 6.7 5.0
9—14 Hs 0.77 2.7~ 7.5 3.7
10—08 Hs 0.68 1.5~12.2 12.0 7.5
7 5 M
Sap:)vood of S 0.66 34.6~39.1 37.7 37.7
eech
* Hy : BHMERCE WIS &0

Heartwood near the boundary between sapwood and heartwood.

H:
Hs

BbHs.

: Hi & Hs Offlo.0#f Heartwood between the Hi and the Hs.
L BLOMT IRV O .0t Heartwood near the center of the log.

BRAAKIL AR TH L, 205HNVA—2L VA3 EFAL X5 AERER LI, TAUTHELT,
VA—1 FRRER LN, WA—4 FRREHLPTWERE 272, LaL, WFRIZLTL, 20

EXbEPTH D, 72, FAKLLERIETS > EEBIRERLI, 72/2L.

INHOWTT T
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Table 4. Z VA VLT E b roilfs X GO OFHERRBAR
Average percentage of weight loss by decay on sapwood

and heartwood of Keruing and Apitong

i) & pul i o FAXVXTEY YT T EA4m Fr
Species Sap- or heartwood T. palustris C. versicolor P. coccineus

y v o4 v W #f Sapwood 0.6 11.6 o
Keruing L #f Heartwood 2.0 7.3 _—

7 v r v W % Sapwood 4.1 14.5 14.4
Apitong i[> # Heartwood 7.4 8.3 7.6

ke EDRE LTRR LI, DHOBEERICIT 3AER, DHREORES X ) IHIGEWER
BTH5B,
2. IAVEVETELY

TE L UORBRBERI, Table 3 013D ThB, BRBORBRIKREIC B 35T, 714 >0
BLEBLALRALTH -7,

Table 3 2bb#n2 L 5T, NIFFrLeAnyricks BRFEOFDT, BERL L 2FERET
L, SO T 14% #i#%, OMTT7 ~8%T, J VA VORERLEETWS, A4 VX FZ i X 38541, B
MTRA%T, o 2Bl TEbD TRWEEZRL, DHIZEMETFH TR 7 % T (Table 4), I
MIVBNMERR LI, ZhoNRERPD 71 v LRI, WD 288 L1Bbhiv, C.V.
ARENASY % Broad-winged apitong (Dipterocarpus speciosus) \2->\WT, FEREMICEBOEFHEE
AWt EREL, PRESTFMENLNTHEZLERELTRY, KERLIEE—ET 5.
AR, BB ASRE Tk r THEA LS TR LI X 51k DIRCERAERL, Bt
LTEBRLFERALIBREBLEDW, AF VLT FFIZONTIX, VAN 2, 3ORICHLII
NEFL X ST, DHMIRBOTHILARBICERIZ AT Y FOEVERER LN, ROBEERVROHHE,
bHLNB X I, HBH (FFTH) BLUR—EPSE L - eRREMOBERBY R, HWBHES -
T3, D ATYFOEN VA—9—14 0 Hi DHETY, HEERET2.72% BETH-T, HOE
TEAHEBIH—Th - 1c b EBZORBNT, ZhUNOFEREBbh 52, #iEnEd, KEFHE. b
BVEBRHM OIME RS B TH, ZOBEERLLAT, ZOREIHAL A TR,

DHMOEEA (Hi, He, H) ICXBHERIE, A4V XFFricB0Tid, Edo kS ichikMnER
DREWIEDE-E Y LARWE, BVFFF, b4 v FricBnTid, BLAERAULL S REEZRL, &
ERTIRBZIRCIE®E 2D 2T,

BAKIZOWTHE, VA—1 OAKOTH, BLOTHSENLHES GIEESS, H) 25 fluc
HELTEDLD TRWRHAHEL R LY, BARBROE TRkt LN THRERERETRE T,
FHE LWL OBRIEA bRy, VA—T7, VA—9 0JukiE, HBEBIHENZ W L Ebhicss,
MAHEIZ DV T, MOHKENEIH LD LRV, R, FHLKL L MAEOE»SIREIROH
T, TARLLFEL XY RERER L,
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E3 & &

BY = BVEINAVH, T4 VEVETE b UHMomBERRE. JIS Z 2119—1958 iz Lo
FELIZ. EORRIO2ENLBYTH S,

L INMAVBIUTE b CHSEL b, DM THREOMAELZ LoBELEbh 2,

2. BRENIL, WVIFEFTLEA R I rIC X BRBERIT, KB ATV X0 Shv ERE X
B AFVXTErORE, ML L RRARERRL.

3. BRAOWFMEL, 7V 0HE, NA—2 & NVA—3 BRC XY 2 FEREFLEDS, Zhic
HERLT, NA—1 Zo0MmMPARd Y, VA—4 ZPRMHER/ NSV, T Rz 20Tk, ALKH
NEFH LN T,

4. TERVOBFE, DM W THESFRICBT 3B 3 »FTcod TRERL, ZhFhico
WTEIRRWEE AP 12,

X [
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XI. Relative Decay Durability of Keruing Woods grown in Kalimantan
and Apitong Woods grown in the Philippines

Shéshir6 MATSUOKA and Yésaku SHOJI

(Résumé)

This experiment was carried out to determine the decay durability of Keruing grown in
Kalimantan and Apitong grown in the Philippines against some common wood-decaying fungi
by the sawdust-block method (JIS Z 2119—1958) under the controled laboratory condition.

The results obtained by this test were as follows :

1. Both species of Keruing and Apitong showed moderate resistance to decay in the heartwood.

2. Comparing the weight loss of each fungi. on Coriolus versicolor (L. ex FR.) QUEL. and
Pycnoporus coccineus (FR.) KARST., comparatively uniform percentages of weight loss were revealed,
but on Tyromyces palustris (BERK. et CURT.) MURR., irregular percentages of weight loss were
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detected.

3. A slight difference in durability was recognized among the Keruing logs, but none was
seen among the Apitong logs.

4. The difference in the durability among each part (Hi, Hz, and Hs) on cross section of

heartwood of the Apitong was recognized to a slight extent.

PRIVIHRE
eI 2

BEHOWE 9 FBEEMERE O FATXHE) o V7B U7 7 48— F— FRIERSR
(HFERBRBIERE 2075, 1967411 A)

_R— TR R = E
166 19178 HIRRBENE &1 4.4~8.4p FEfRBENE &1k 5.8~13.5x
167 Table 2
AR EE R 8.4 9.1
4.4 13.5
5.5 11.6
7.8 10.8
167 2f7H | EEEOE R, JBBE O BV AR
IF—N, TRV, =N, IvA4v, TEMY,






