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I. &%

F R B

IAAVIE=S Y, bl RE, ¥5V 5, TrkA, AV IFRVTIRELETS Dipterocarpus iZ
BIosET, 74V EVEDOTE MNWHEELOLTWAEDTHETIET ¥ vOEHR TG ST SBE
3dH5,

B Dipterocarpus BAMOBERIERERM, KL E»ELNTWEM, FVv, AF7VFH
AMBBERHEE L &, 7E P VEARMICHT 5 X0 XTI HESRWRZENTRIUE, KA,
FE, NERMEECHFATE ZWREER TS 5,

IO LI REKLITIL > T Dipterocarpus  [EAM OWIESIOME s X CHINTH DD S i GHBRE 1T
5T e, BEBLRMEE DV,

ZOX5HHEEM»L, bhbhiReRBO» vV EITEF o7 — A 2HICD EBARRETR - 728,
SENVEL BEROERICEFOMENRDE VESI TV, LibHEit o@EE s b Btk
BLEZLNBHK E LT, HENL DBMBARSIIIZ LD AL XX B v PR o7 IRE, BhY
<V a YNV BED I VA Y HEAMR, WELEROKRMAEONRE L TRAL,

PRI v PR 7T HRERAREO R, 1V PR THEROZREECIVBLNALINT, Zodb-
FADOHEEDNIH Y = v 2 v HRMBIERIBRRELZ SDRIBEHTIRETH S,

Fio, HRERBRBHE LTRFANOTHL O NCEBFROFEE L D TIhis, WHEREE, b
o ORAMEER S ONTini  EMERRICENT 5,

5P, RRRELHEEMOME 4 T8 Lk okdb XL RFED T —AM 0, FIROEEEL ST
KOEREBREORER Y, SH 7 A vORRE & BITBBRE L TR L,

1. # % #

PERFEARES V= v 2y, XXV EETHEM0ELLA 22 A BRI E V.,

PEANADOFEARENL 6 B TH o708, BTOHRY HorWHIILALT Tablel DX > 4A L »
726

ALK & ABIA Shic, Zofo 7 4 vIKIZ 251 KT, T 5 bEBROPARSh TV 30
170K >\ CHRFEEATRT & Table 2 72D, £0EhSRBILASKISBEIKSDLOTHS T

Table 1. f#iAKOERERS

paakons | PUPEORL | RABAE | R CEH S w %
IVA-1 1 1.85 6.3 1.35
— 2 1.80 6.0 1.22 "
—_ 3 1.80 6.0 1.22 R
VA-2 4 1.80 6.0 1.34
IVA-3 5 1.70 6.0 1.08
IVA-4 6 1.95 6.0 1.43

1O AMBWIHE - REEL
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Table 2. A& FEFCHA Shic
7 A VIKDERS T

hRMEm) | & & |k *E (%)

1.5~1.7 32 18.8

1.7~1.9 29 17.0

1.9~2.1 24 14.1

2.1~2.3 29 17.0

2.3~2.5 15 8.9

2.5~2.7 20 11.8

2.7~2.9 11 6.5

2.9~3.1 5 2.9

3. 18.3 2 L2 Photo. 1 #tEARIV—1ICdSbhizT T

3.3~3.5 1 0.6 LSS E T B,

8.5~8.7 ? 2 HADOTAKIEMCIEL, SHETRIFT ® - 72 25,

& it 170 100 N .
IVA-1DIUKIE B 22 5 2R 1E 18cm (3 EOFHFITH7 D

BAREZ 7 7 %8 L Tz (Photo. 1),

PAM oA, B LRI TETEL T, MC Keruing & LTELNZDTEHIKITD
VTR IR AR RET 5 C & PRI R TH 505, HMEIC L 2BEHRTIIVA-1 OAK
25, fhd 3 ARDAK L g U TGEFEDO SN T, BEMIAEIEDREIRE <, FHBOGITHE TH -7,

Desu 1320 X 5 2 I ME L b X, VA-1 FLKORBE L% b © L LT Malay 0
Dipterocarpus concavus 2 D. costulatus, D. penangianus % HFTkD, IVA-2, VA-3, VA-4
HADOR R F I xS v — T, D. crinitus, D. kerrii, D. lowii, D. sublamellatus 75X 7% % &5
Twb, Fl, SLTMIMEEE»SHRT, VA-IRKBXMLOIKE HEL TEET, Hhedniy
OFME XX TED, VA-THAPMD 3AE Fig o /B0 7 v v TRIEHB S h L BARENS,

WA-I
= 2 360 30 50 3010 70 25
EfE (— & %41 93) %
gz Bo|e m o R & 1D (& MBI 59
BB OB Mo R R OH|ARER TR R (306
WA? /40 50 70 100 50 301/0 70 25
62 <— 15 1£.4133) 5
53 mE || & & | |elEma|t|)
B EN B B iR MR R (B
VA3 210 20 100 50 3000 70 25
57 % (— 18 % 11 33) % g 53
54 )] J§§Z i R a5 1N | &4 W B |1c[48
B B A £l B4R 12 R |5
VA-4 360 30 50 3070 70 25
67 (— i % 4133) 59
64 moE M oM R &l m | e m &2
B & H 1 R iR KRB RS
21 cm

Fig. 1 KO E D Fik
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Fig. 4 WA—3DARYIK Fig. 5 IVA—4DOKER b [

MBI Hich, AROHPMIAIE Fig 1 0Z& GUNRESCEDD, SOROORBITHEL 725,
WICBM LT HMB R R BYE L 252300 5 D X WHBRANAIE L T, 140~360cm BEXEGH L
7efis . Figs. 2~5 O X SI—FERML, 20555 b# YL 0 REEEMENITEE U TRBI
Lic, BOEBDODHREBICHEL 720 SRFES 70 S OCWWAI D FEEOMBICE L Tk, #BEE T & iR
IhTv3,

2. RBREROKE

FRBICOVTORMIRAHE S LICRIRL TH 52, MMM RS, SEORRCHEDL Y
FLEDMET LD o7 dDEEICDVTIRRS ERD L 512 5,

AR DOHRARD ERIL AL Sl X 51T, BUEDAM BRI D M CIRRPUERAET, — SV A-1
PUDBDERL o7 A —TRBLTVED TRV EE 2 bRk, ZHLKOARE, B3I
Table 3 DL ish T, #AKIVA-IRARE, Y, EHESAENMBOIOI IV F5E < KoT W
T, VA-APRDTEDOMIRIVA-ITE V. LA L Zh b, Zichbh s <5 ¥ DR ED K
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Table 3. ft 3 K o # H
— KN E S
agﬁﬁig\\‘ — VA—1 NA—2 | VA—3 | WA—s | £ 3
L W K B OE g/cms 0.6;;1.00 0.6332.92 0.63::;2.95 0.533(1).96 0‘53:7‘1;.00
ennn o s %%;gASwegg&m%q;gA9&%;%J3&%zg@
- 4'27;;5'91 4. 19;5.08 5.15;;?.78 3.70;;}.98 3.70;;5.78
R kg/cm? 142?;0':13587 119?;'3;312 102;1;{;267 110?%‘1)290 102;1;;;587
HOE & %® X kg/cm2 760;5'368 682;]—138 606;?96 550;268 550;;368
MBI E D M oX kg/cm3 162(]);:%260 134(]);7?530 157?;62148 170(2)6:3225 134(])&'%530
EHE® A Wi & ke/om? lﬁﬁ& ‘%%“ 1@3@ 1%$% 1@3@

() 1. ARE, NEEROFSHELRRE PARET 2HREHEES L LT,
2. AT AIKEIZ~ISHOHFD & &,
D. crinitus, D. lowii, D. cornutus, D. baudii DfEL L L THITEH L WHERLTWS, KAEE, I
R L TR KR O RIME  THBRA RN L LB L Th7cs, 6 mEBEOHEETIILALER
BRDHIILh - 72,

BRELIERO T HHIXIVA-34518.98% Tt b A& <, VA-2318.51% TR/, ZTOEIELTHS
BN TOMBIAE L, £:K29.92%, F/12.42% TR AEDERH B,

FHARE DEOTIE ERRIGESR, ARMEERIAEL, E0RE, EEOIEERL (BAE &, —
BOBEMO & 5 IO VNI R o TW B, RIHMBRLAH 77—, F.7 LB XUBERR
LTVWB7 1 Y EVDTE Y X DIZEDERKE,

HMSOBERE R DB BFOSHEIIBLEL SR> TV 528, REBEFOSENLBREEINA
FEEL o TwBIcw, BURORBEEERNEHL R > TWTHIYRTDA 5, KMOBEN L HHE
DHBRVE LTIE, MEMRESZIEAETARES TRLAHEDO EIKDOFHED, 5.3 TH 5 DO i
L, VA-L3BRED 6.0 2R L, MEPRVEI TIXVA-IDBR/NE 78 o TW5HDS, BEME LTHhEM
DZNBDETTLBVE VLI LS, — WAL THRAEST, ERBFROBEMBOLRIINIL I AELR
FpsEE -,

WVA-1OEMBMDOSIRVBI RO DX YW H/IEL, YV MEEBAEL, L bBEED(T
B d D X DS WO TEEEN, BERTEIOEIhPTEEZRL TV,

SNEIIC B TIVA-TILKRIIBHES 5% <, {LERS »DHBET A2 —1, <VEviiinnes
<, BukihHdn, KoLt oTwna,

IITITER L TORBEIRDWTI, 1RIEM OBEHRTIVA-12Mb e Bic b, Ehed <, PHsTsE
WEMRT IS TENLT <5, UL, BERESH VDD ICIZRIGEL, MHESREITHIITE
QEARDBTIRIESD,
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SR FENICAIVE, —RO7 b EEET, EEMORESREM X D 920% % <h, EEMO
IR E OB RILO. SHIEEOREEN L 7t 5, IKDIVEID B & SNRIE EREBIIEL, Buved
, BOBIGEWVIEEBRLRALPECR T,

1R OEEBENE, EMH»SEKEI0%ETIB~4NEETHS,

1 mmBF ORI Y » ¥ 57 v0D1.3~1.6(5T, SEIMERIXI1I~12%, %L TUHILCE
RILIHER D5 1. 2 fEiT 72 B, IVA-TALARS HYINI L 22 BARIE, Roisiitle ot 2 CRCHEIES LT,
WA ERUC X i, BEEETHIVA-LTERC T <UMEE N7 4 7 — CoORmERE & Bbh 3,

B OYEIEAENATIIEEOBIRAEICL {, VA-2~IVA-41380° CLAEDIRETHIML, X
WA20°, AEMTEVES 1mm O, FREX L[FE TSI LTI uE RE O BRTHIT
&5, VA-IRERLTVWcw, 90°CULETHEMTILERD S, HWIRETOEML, FEEERIT
BRI U C OUKEREIN ERH D700, / — X3 — T X RENBPDHIELHEZ B ULEND B,

B OURIEIIIVA-12 DL E, KIEHEME LTHRETH 52, VA-IRBINL LT, YN
DHLE, FEOFGENLHTENI L~ TITELTWS,

OEWROEFMIIIVA-1Z R LMD 3HRDOAKN» S DO EREHTT IR o 72, VY AT — Akl
BRI, 7=/ —ABIREEAZR VG EE, REEOIBEEMBEORANTEI LRZFLLLL 55
MBS 728, =Y THISHETER], » ¥4 vEERIEZRAVAISE LR L 55, BB LI v KT TE
DF 27— NVEVRIWATD -7z, BHOMAREFZETY VLY —~ ABHREBRR IV, 7=/~
NIRERRER ARSI R+ TH -7,

BiROEEMNIE IVA-120% <), 18, 2HOMEE 3 IVA-2, VA-3, IVA~4 DRITREEF N
AULERRVD, DTHRIVALRIWESTH S, ZhEDIKRD 5LT, £IFHIC X B EENH
DOHEHNINVA-2}K D F 0> o720, BKMEDOKRE WIS Z I T2 L BbhEd~F Y vRBIT=—~F 1
ESIIVA-2 R b Dl ol o 2 E X BB,

EERRNOILTRAKEE 7 = 7 — VBIIREEER (1H) PRIBRELAREENETRL, AT I1v =2y
THAEEBNRERA (18D X U= 7HIREEA (28) TR, ®RMHE%L 30g/(80cm)? iT¥ L%
PRD LN, MOEMRE ZMBEEILABERE T, 1, 2L dEBOIL TUIHIL 2 BiRo b
VA3, 2 BIRIEIE < 0 B CIIMEBEAR O AME WA R U 7z,

SEOBRCIEENTWEWD, ~— FH— FORERRTR—ICRIFLRZEETE, SFHIFC
LA LOBEEIRE LA ERD O o728, NVA-UTE 35— FE— FIZSOMFHmEREs s -
T,

ST OERBRERTIILERGH S SWEIND X 5ic, BREMIL Ui bRk his v Bgasmikic
BEL, EROHMETHMELLS 5, EAEIRIVA-13RRE A, LOMII8T~882RLED LD IV
A-1BKE,

—RRENC\ o THRERHEE 2R ER SN 5 Re b E, BRERICQIERTE 5 L Bbh 5,

SERBRLICARD 7 M A VIZDOWTOEREDOIHE &, T EOFHMBEIC oW TORAD, VA-1KD
WO PIMERRE o THY, ThRMOIEREF—D/ L1 v LTRIIES & &idr/e )
BH5,

ZOFERPHEORVICL D00, EHFHORVCLE7 7R EQEED DML, F7 btk
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Lh5h, R, MR S5AF LARFBATRA L THED 7 v 1 v OISR, Bk
RS, HEBIIVA-ICLUTWAZ E» AT, VA-IBSMI LBETII v tEL b5,

FIBR, WEHETOL D HOPVHIREARK LMD 2HKDAKD, VA-LHUOAREDOH
TN~ F Tl o T LRSS,

WTRICE X, VA-LOFHEZ TR X B 1R L 27 <, HEM 2E ST 3R ETIRELAOMH
BRI T I 5 7ot ®d, INIBGROBERRRT, IVA-TAREZGEHR Likd - B 83d 5700,
BB OWC OB HEEET T LR TERY,

DEZELT, NA2~NVA-4IH ) <V VHIKTET 5 FEWELICSRED I LS v 2L
bh, ZOMED LD, MIENISHTHE OB L LSRVA, VA-1D X S CHIEFNE L, B
EVE ENLTWHIC OV TOMI LD Y H25iThE, % ORI AMESD S LV 2 X5,

I. »v=vaviEsravioffRFHEE

7O I S (e

ZOWEE, HEMFEO—BELT, 1V FRYTOERNY =v 2 vhb (v ; Keruing (Dip-
terocarpus spp.) & L THiAZ NI A ROIKICDOWT, FOMFHIZMIEEZES»EL, FORED L
SRBEIN—TERRBET DL LT, Fh, F—EMIZ X > TRD SN, &2\ AT
HELE L ORI 5D DEERRETEIDOTH S, LA -T, TORDITHOREEEN
HHOBMWERKEIZ OWT D, HETORMNEME, COREEZLVELDBLS-T, THNED
BEWEREWRIERRIY BRI S CICHBIIEER/IRET, RMASHFRECFEEOMEBELE
LET,

2. BLIEOXENC & 2 AEKRITEIE

1. BHBIUHH

74 v (Keruing) E\WHLHIL, Kidxd, 1V IRV 7, BXO= 5V EOHIRT, 7234
¥BlD Dipterocarpus [HDOBEN» LEES N EAMIZI VT L HAL LTRAVLRTVS30T, b
BEDOAMITHTHEARRT + Y EVED Apitong HLREOAMTH S, ZOBOBBIIAEET Y
TRRIT b o THAH L TR D, BEOXHYIC LiuE, Ceylon (5), India (2), Burma (3), Northern
Thailand ¢ Indo-China (11), Malaya (32), Sumatra & Riouw (18), Java (12), Bali (1), Borneo
(39), Philippines (11) O£&H»5, £ b » I NITTH LAKOBESSHH LTV S L VWb Ty
B, LI o T, ZOREEITIIRITES L, £ERTIIN8EIIEL, 7 £#-37FFClX Shorea EiT
DOSREBRBTH T, FRALAMESRICEEL TV, KA R4 M5 KT S Dipterocarpus [EDH
AL, RS DURHER 1,000m < SV ORI AL, B L > TUWHERCST T 530, H5VidiE

1) RHEH BRI E
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RittaiFted o, (REBMEFGI0RERD->T, ThLTRELDIFHETL TV 5L VbR Ty
5,

2. BARO—REFR

BARREROKEARE 2D, BORE, AFKT, TOERIEE 90~130cm, #HE 40~60m i i
T5, BEEERFREESELTED, £, XSHBRZRHTILEOEEAPOMNTRESITRES
JBTEBTED, ENI—MNTIXSPTERNBERLTEY, REI2KOTIZboTW5, ZORED
W7 238 % (ZIIH) OFF LR > TV Evbh Ty, Browne® 12 LhiE, Keruing (27 #
AR FHOBARDEITIE, AKRKTRKESDEL, FHALIEIhITLL, RLBELEMBEVELT
Vw5, LHRFBEZEL, IRE<, AEIBRET, BLAERHLRY, KERMBCX -T, 55
Wi, TOEFRELECE > T, 2l b OiFMH D, Desca®? 3% Difi% 0.64~0.88 & L, EEOF|
Acdl-> TREEC XS group T Bd - & YL LTWD, ZEALDOMITEARL D, BELH
IREAEBRLEV, ISP GRIHED ik Silical® 2&HF 45 2 L AMFHE LTmbh Ty
%,

3. MR

ZDRBOAVICE T 5 2 E I oW T, Reves!, Crowpnury®, Drscu® 75 &2 & » THE X
T35, AMOEFICEAL CdvWFhd, ZoOBORBEL EMICHIIT5 2 &1, Bit: LTw3,
L iC Descu® yi= 7 YD 27 MR OWT, 2R DFELIIRL TS, EEMEMNE Bk
DEEL FHBORIWAEC L T, ZOEEWL 2D group AL TV BT T, &bifies
OFFE R DMRT 2 0ditiE, EXTSEMEITLbhTWRVWIRTH S, LAad-T, &
EFAE L AROAKRICDOWT, LOMOHE» LA (¥4) 2HETI L1, Ebd TR
LThHEERD,

4. BRRLEHA

LUk 3ic Dipterocarpus [BD DV, Hix 0% OBEEZEATRY, AHRICEVT, £
OWFZIRL > TV D, BHEORDIT, TOBEDOHE 30 oW TH#¥4E North-Borneo & Kali-
mantan HIFIZ KT 2IFALE ONBREDFDLRDE STk D, ZOMBRIXM 2) 10) 13) T X
2O TEARRLHRIC ST SR TR SHCOVWTHARRETH S,

Common name Common name

Scientific name

(North borneo) (Kalimantan)
Dipterocarpus acutangulus VEesQue Keruing merkah
. applanatus V. Si. K. daun besar Kekalup

. apterus Foxw.

. borneensis V. Su
. caudiferus MEerr.
. confamis V. St.
. confertus V. St.
. conformis V. SL.
. cornutus DyEr.

. costulatus V. SL.
. crinitus DyERr.

Sobobbbobobbbbbb

. exalatus V. Sr. Msc.

K. puteh

K. kobis
No preferred name

Keruing kipas
K. mempelas
K. rapak

Keruing apterus
Awang buah
Keruing anderi
K. gadjah

K. tempurung

Kapang kalung
Resak ran
Keruing buru
Tabuloh
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Scientific name Common ?I%II;?h borneo) Common ?§$§manmn)
D. geniculatus Vesque K. tangkai panjang
D. gracilis Bu. K. kesat Keruing keladan
D. grandiflorus BLaxco K. belimbing K. hidjau
D. hasseltii Bt. K. kerukup kechil K. daun ketjil
D. humeratus V. Si. K. kerukup
D. kerrii King K. gondol
D. lamellatus Hooxk. f. K. jarang Pelepak batu
D, lowii Hooxk. f. K. shol kerubung
D. oblongifolius Bt. K. meram Laran
D. ochraceus MEuEr K. ranau
D. pachyphyllus MEe1jEr K. daun tebal
D. palembanicus V. St. K. palembang
D, penangianus Foxw. Kerup
D. stellatus VEsaui K. bulu
D, sublamellatus Foxw. K. kerut Malitan
D. tempehes V. Si. K. asam Kerup
D. verrucosus Foxw. K. merah
D. warburgii Branpis K. kasugoi Keruing tempudau

1.

B M

3. HEMHLBELTE

BB ARBIE Table 1 WRLA L S, HOBDOOHK (T b DOHKDRMALEILTH)
DORAPL 95em DAL BEE 10cm OFIREARY, T QM5 RIRYE S BEBEEILA DM
BfE o7,

2.

BEF&E

AIRIC X 2850 Table 1 WRLAMRS L, £OMAHRPL0MERT, B @RIM) bem, &
E (EHFE) 13cm, B (#HMEHR) 10cm OMERZED, £MEE X <EHIL, RIRE XCHAE
CTHERAKE L7, BAMEC X585 Table 1 @RLAZEL, EHAEIS, TORHERCHEH

RLDOWT, 1R ERFR) Tom OBLEZEIHEVREZERL, ZoRBOREOREVWHFORS
Table 1. #HDFES I X CRMAE
. , FAMEEIES
PRAALK 2 g | WIRNEIZCRVAGE | BSSIEERCAV R | RHOTE
DS # OERAL DERAL 1B cmli§ cm
Dipt X0 95cm ORIEH | AEOMBOKL S S6cm,
VA-1 ip erocarpsz;s. Erloi ’l__;__ < ?Oc nan}:J mﬁ'ﬂﬁ 1120111}3?*}/1{ o I*;T ’?7) yhes cm, || 30 | 27
IVA-2 P p {%?mpg/é@ﬁm\ b 29 | 2
IVA-3 ” ” ” 25 24
D D 1‘\ﬁ>l;>
VA-4 ” ” z%mﬁggmﬁgsm DALE % Z
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b, TNEN, DEDEBY DT LT — b LM OREHE 1 > THERA L. Thbb, il
MIVA-1 X IVA~4 25T L ICHLBHE OB ZEREIC DV T RIS 2720, ML 5B
7o T 6em & DL 3 2Tia A TR R L7, ¥/, VA-2 SXUIVA-3 T2V T,

ZOMOIIT D - & PIEVLHHIC BB, BLL»D 18cm DFFAL 1 A FIDHEZEG IVA-1, VA4
T B FMEOME L, Zh Db OMOMMERDLBE R TIR o7z, WMHRELHMOBEEDONEILY 2
Y HCHREE L7 X o, S HIRERROMUEIARED 7 137 — b 2 REH TL00FICIER L,
Th#srk (Dot counting method) i€ & o THEMiL7c, BMSIFEZ LA OMBOMLND,

18cm DH¥RLD T VT — MT X o T Lic, XL, IEOKRAFERBRERCLIEHNFETHD,

4 BB KB R

1. AEEAYES
PRI X 5 EAZSRE R OMNE 1L, Table 2 KR L, ZORKHE LN B X5, 4FOPEMBT,
IVA-1L, fho 3 {EFICHIRL T, s DIET B1H8E D > T 528, o 3 EFRITEL <HEELTY
b, Thbb, £lkL LEEORINIWTHOIHIERTHIZ ST L, WIRTH X LFBDLN B, &<
I VA-1 BXDHHVHTH D, i, 4FROAKIILEL CERIHRZXRE, LOMORINIHAY &5
THBMB, VA-1 ORIETE ITBLMORRNME - & D LTW5D, L EIRVIh S HREE» DR R
BETOBPEDOND, EEMIAMEORIIIAAE T, A, H2VIIEERKTHY, Thicd
W B R, IVA-1 2BV CIXARD 5 WIMERETRD SN, BB ARE O T
bbb, BlEHIIAD T IVA-L IIEEE, MIFHEETH S, AEILBETRMITIZE AL LR,
PLE R0, BB LR T bhs, ERARMIC “BT” & Bbh % a3 M
VA-1 3 X0 VA-2 OB OFEICRED BT,
2. EmHERHE
BB X ABIEFERIL Table 3 WR LA X diC, 4FXOHtHM DR TE it VA-L VEflho 3 {f
KR kB L GEEOS /S, BEMIEHEORIIER L UHELEZRT LTS, LaL, flud 3@k
Table 2. Py IR [

Summary of

KD | ‘ 1 ‘ HEHAD
o 5 | DOMORM | EMoiE | O M o KR | GEFTORIE | K &
Distinction Width of Numerical
Mark of of sap and sap wood | Color of Growth | Arrangement | distribution
study log heart wood (cm) heart wood | ring of vessels of vessels
LR E 1 x o< | wm = B
IVA-1 5.5 Reddish
Distinct brown Absent Diffuse Few
LD x5 LR R B
IVA-2 Moderately 5.5 Dark reddish ” ” Moderately
distinct brown few
S
IVA-3 ” 3.0 ” ” ” Moderately
numerous
IVA-4 ” 3.0 ” ” ” ”
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BOThOEE S X LELLTY 5, 2 FiLMaficov T oMt 2l 5,

PHLER, SHERIGEE, REGEE, WhMREE, RHE, 5 X CREMEOSER» O
BKENTV%, ThbHOEREERIY, ZOBLIDLOANEZIZDIT 2 v T OZEEMIE, LhEh,
Table 3, 4 WRL,

a) &

BRURBEMTHECHAET 2%, LLa8052~8E, BHFMDLWIEHFRMCEAT S, Lr
LEETZHOR, 1ZEAERY, H7ifkds X CEZREIX Table3 KR L, BEOH D5 VITHH%Z
AL ET 5, FATEE, FIRIOLEMN T 5, EEHIREILI AR EREIL T2
F i~ VB, Fr—2 X LAEHEELEY,

b) MR IGEE

MOREHEME TR T 5. BETHEIEE ARV, BECIHENMY S ARIEILIEET 5, Miao
K& XWC2WTIX Table 3 IR Lz,

¢) FIEEEE

WEODIC ML & DITHFET 5%, FOBIIbTHTH D, MIEDHIEL, BHRFEFILES
B, BELEL, EREIAEL, RCRSROXERELEZHET 5, MaokE 11, kkbh, BEE
25~50p, WRE 3~6p, £X 700~1,500p,

d) 5 gL

WA, FE, X OFEREFMB» SR 5, BAETRMBIE, X b T riclET 5, ERTR
BARFRET 2~ 3R THEE L T WET 2 8TLBL IO ARV, L L IVA-L il % D%
EIHEE, WRFMEBIITHAT, TOoHRLbTIrTH S, SHIGEF LI, BEMAMEEZAE
FHMRH - T, VA-1 TREMIEETCRATHNLERCEEZT 5, /it 3 AETHRRRKS SV
v, mEMERMESS 2 ~%E, EERRCEET S L CATREVER, H5WIBEATIKCEST 5,
ZMAOKE X1, EE 15~30u, BEEFE 1.0~2.54, BX 90~270p,

e) ML

B - K %
macroscopic features.
EFRIEME
BLOLMM | MAMER | A o Be | ot v — » T
Intercellular Kk m)
canals and Rays Grain Resin(cross) | Brittle heart Tension wood
parenchyma

moohEe | Roohs | RE A | B % | 8O % (BLTD Sem Rt

L :
Inconspicuous | Conspicuous Straight Conspicuous |Inconspicuous fég; pith to the part
=5 bfﬁ‘&can\&b o ﬂﬂlﬂ.‘ﬁ’ 65cmi 'C
wHHND >h5 ” T~ W OE ” Present over a range
" Not very . from pith to the part
Conspicuous conspicuous Inconspicuous 5 cm T
v/4 7 " ” 7”7 b Absen t

/7 7 ” 4 /” V4
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Table 3. ¥ M # W
Summary of
o H & Vessels AR R
PETTR L
POLR e o W o m B
& o B &£ (W VemsEEE | Yy JE ;
- i WERR | OE |ELo| @ f &
o DeRiik s Diameter of vessels s % !
No. of] ' DRE Dia-
Dis- VeSS | MM T | B B D5 Thick- |meter
tance [per sq Length ofjness of | of
Mark of . . vessel vessel [vessel
study from mm Radéailr ection Tan%ie;x‘;cé?ilo n elements |wall pits Fiber length
2
tog pithin (mm?) () ® | W (W
cm
(cm) Range| Min.|Max.[Mean| Min.| Max.Mean| Range | Range [Range| Min,|Max.Mean
P,
VA-1-1 6 |3~ 7| 150 250/ 207| 120| 250 197 370~800|l.5~2.5| 6~ 8|1, 100]2, 400|1, 780;
IVA-1-2| 12 |2~ 6 210 390, 306] 180 360 278 430~870j2.5~3.0[ 9~10[1,000[2, 4001, 800]
IVA-1-3] 18 | 2~ 5 230, 350, 300 200 370| 270| 300~870j1.5~2.5/10~13|1,0502, 450]1, 880
IVA-2-3] 18 |3~ 7] 160 350 298 160 310| 262 320~800|l,5~2.0| 7~10|1, 175/|2, 1001, 590|
IVA-3-3| 18 | 3~ 8| 160f 300 258 170] 300| 228370~1,000]2.0~3.0] 8~121, 3302, 350|1, 890
IVA-4-1 6 | 7~12] 110 250 216 110| 250, 190| 260~850|1.5~4.0[ 6~ 8|1, 100j2, 550|1, 810
IVA-4-2| 12 | 6~10| 130] 300 216 110 280| 207| 410~850[2.0~4.0| 6~ 9|1, 1002, 530|1, 980
IVA-4-3] 18 |5~ 9| 180 320 253 170 280 250 300~85(_) 1.5~2.5| 8~10]1, 250[3, 0001, 850
Tabled. R EFR—HE X
Table showing the proportion of each element (%).
PEAX wonoo | & |SEEREES | £ oM 8| BB | SEm
Ma l?of HEEE Fiber Vertical inter-
stug v Distance from Vessels tracheids | Parenchyma Rays cellular canals
foady |pith in em %) (%) %) %) %)
IVA-1-1 6 15.6 69.1 1.7 11.3 2.3
IVA-1-2 12 23.4 59.6 1.9 11.7 3.4
IVA-1-3 18 23.2 53.5 3.0 18.0 2.3
IVA-2-3 18 26.2 53.2 1.3 18.1 1.2
IVA-3-3 18 26.3 52.6 1.6 18.5 1.0
IVA-4-1 6 28.8 51.6 2.5 16.1 1.0
IVA-4-2 12 28.3 49.3 2.3 19.0 1.1
IVA-4-3 18 34.0 40.8 3.3 20.6 1.3

) REFEEERFHBCEEh 5,

Vasicentric tracheids are included in parenchyma.
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= B - ® =

microscopic features.

;= E M E

& ‘& Fiber tracheids i &t HH ) Rays Vertical inter-
cellular canals
SR B W] - )
=0 & BRSNS US| S L OR| 1lmm_ Silica of B & | A 5
LIRS oD SR LR O SR ML, oD B | e | G D | AR
KB KMIBARS [Max-  [Fre- '
Max- |Max- |Max- [|imum |quency Dia-
imum |imum |imum |heigh ofljof rays meter of]
Thick- |width |height [length |multise-|per Dia- inter- |Arrange-
Diameter of [ness of |of mul- |of mul- [of mul- [riate lmm  |meter [cellular jment of
fibers fibers |tiseriatejtiseriatejtiseriate|rays (Tange-|of silicalcandls |intercellular
() (n) |ray cellsray cellsirays (cell |ntial ) (1) |canals
(mm) high)|surface)
Min.|Max.Mean| Range Range | Range | Range
~ ~ ~ " i1 gERIN
22 35 30 9~11 4 47 1.5 18 3~6 10~15 |150~200 Diffuse
25 41 32 9~15 S 55 1.8 28 3~6 10~15 |150~330] ”
30 45 | 37 8~14 5 107 4.0 22 3~6 10~15 [250~450 ”
éf;‘l?‘éﬁtv‘i‘ctt M
ort-tan-
25 50 34 9~15 6 90 3.0 17 3~6 10~15 SONIOQgential &
diffues
23 40| 30 8~14 5 80 2.5 24 4~7 10~15 | 50~80 ”
20 35 30 7~10 5 66 2.4 25 4~7 10~15 | 60~90 ”
23 35| 29 8~11 4 57 1.9 25 4~7 10~15 | 60~80 . 4
23 38| 29 8~13 5 77 2.6 31 4~8 10~15 | 50~90 ”

B3, KIOEFNX hiss, Bk, BIBMNEGIL, SThEMEE»SL 5, SIMGHEE 2~
6 FEREIE, £& LT3~ 5MlRE LTFRmCEESMR> DR ECEIIRE b o, ¥k, REET
1mm oW 5 HBEKIE3 ~8Th b, £Lladhiciz, FEWEAL Silica 2EFLTW5, X
Table 3 R L7,

) EHEMaRME

TEHMIAMENL Table 3, Plate 1 Wil k Sic, #t3M IVA-L 1%, MEOEEIELIKREL,
BEDREMUD, EXELT, FREVAEVEObHD, BEALHMIMAETE, LobLCh
2 (BB VT3 E, HEMAMCELSDOL DL, FBEMEIEE ORIk ET5
LOHE, THIZRL, o3 EROHEMIZMECEEIVNE L, BB LE 50~100uT EED 1/3
UFThh, ToORMELBMET 0L, 2~%il, ERFINCO5KbD0b%%, ThboME
IR, BBEVITEEER, BUHIRCEIIT S FMBIC X > TEERTE Y, TodichiiizgA Ty
5,

g) T ofth

PIMRIIRES T2t IVA-1 35 X UV IVA -2 OBLLHEIEED bihvie “&T”? L oW TN ol
BLED, “DT” O—BHIESTH 5 Gelatinous fiber OEFIEZTERT 2 2 LIXEMTH -7,
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5. &

b}

KM OWIRT & CICHIMENC & 5 HER RS, BHTOFEEMANERDOX 5 TH 5,
1. BEREOHRICOWT

AEOBEHER B X GBI O ZIRODW 70 &5 HIRFTTHIE, 4 ARDIKD Dipterocarpus [BDKH,
Fisbh Keruing TH5HZ &, BHCHETE /L, LHrLARD, ThIULEMRLHEHS (F4)
ZEACHET S &0, R THS, Li L, Desca® »% Malay pEd Dipterocarpus |& 27
BHEIC OV TR L TV 5 250, FHRORIIBLREMIHEOEEL EORMIZL-T, 0
Borz <250 group KA LA EETIATHIE, Table 5 1R LA X SIHED 4 KDY
& 200 group AT BT ENTED, Thbb, JEMIVA-LIBEMIBHMEOEIKE S, Tl
S ARBEE L b DD group )T B, Descu [ZkhidE, T group BT SHL DL LT Malay 0
Dipterocarpus concavus <2, D. Costulatus, D. penangianus 75 ERHF LN TWS, Ei-fthoptakts
IVA-2, 3, 4 Z2WTIE, IVA-2 PETEEDHHSHTH NI L CHEBLAKEE b > T3,
Thbb, BEOFMIILENETH Y, BEMIEMEREOEEMNEL, BEOEED, kit
13 T &Y, IORTOBRINIHET B boL, 2~$l, BEHmcEE U EERRICEINTS b0
PhIto T3, £ic, FMBHIRMEDREIC T VT 2 SMNITIHETH 5, Descn 132 DO X 57
b0 N—TORE L LT Dipterocarpus crinitus, D. kerrii, D. lowii, D. sublamellatus 75 X 7 f&3>
BIFbMT5, UEDX SR SHETTHUE, IVA-1 Lfthd group &THESRL S LIXHS
PCHoT, ARDIRCEDLL & 2BEMSRELCVE LHETE S,

2. HEESEORBMHERMRIIOVT

BIARDIEREES ERKFEIC & > TR S 5 KRB OHLBRLE T —/EL T2 30Tk <, B
DHDANELYITE 2T, HEVIRER»L EFILd > TEARTELOTH D, TOERT BHENZH
EHETHC LI, BEERILE, (At omiEcoWEL SOX SRS B LI HTHESRZ L
ThHb, CZTRIEHAM VA-1 BL T IVA-4 Z2OWT, BLPEDALERDIE T, EDOXSRKER
Th5h, HTOBELNER LIOTEELML S,

a) BEOHMEE X UEEDOER

Table 5. HLEAM NI DB & 72 B4
Features for the grouping of four study logs.

TERILA | EEMENGRO | EEMEMEOEE
DEE EE DK Ed il ik e ZHZ Diameter of verti-
Group Arrangement of |cal intercellular
Mark of | No. of vessels Parenchyma vertical inter- canals
study log| per sq. mm cellular canals (w)
G 1 IVA-1 2~5 f/l d% tﬂ{{ = i 1 250~450
roup - ~ oderate . ~
conspicuous Diffuse
e [HUEE 35 & O IERRIR
VA-2 3~7 AWl K Bt & 50~100
Inconspicuous short-tangential
Group2 | IVA-3 3~8 ” ” 50~80
IVA-4 5~9 4 ” 50~90
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Table 3 IR Lk 5 HHEHAM & DEED 1 mm?2 Tk1F 35 HENIE L2 SIMUITE S - TE DK
R T 5, LA LERCOWTE, HAHR, BERAmE bRy a2EmRRon,

b) MHERTGERE (i) DR

WHROERT Table 3 WiRLict kb, MHEM & DL SIMIICAL > TRIZHE T IVA-4
i3 12cm THRAE Y, 18cm DIFLTHED L TW5, W OREICDWTIX, HIESR+4CHEHEER
FTHTRTFEY & Bbh s, SEOBEIERRETIE, BLoSMIK - T, ©RBELE T EMNR
bhic,

¢) EEMIAMEOZL R

Table 3R L7z & KD IVA-11E, ZDEEILEE OF L FRICHLLS D LREWICHEAT 54, IVA-4
TIE, TOEBIELAEELLEY, ZhOOWHEIE, Wik 3MBChET50THER, 11Kk
REWRD 5 AT Dipterocarpus [BAM OBEHII LTIV TD, FABERLOLEXONLDTSHE
SHIEREML, FOMEORHICLED 5 LEND 5,

d) HREROSFHEOLER

Table 4 WRTTEL, ZOEERRESELATHERTEM WHRIEE) FICEETDHS,
R & BB E OEIEVIROH SIMUICE S - THIE L, it OB &1 CHiE 5 BRI R Shie,
ks, thoFHMBRRAHED, DTl Le BIMUCED - THTEMZESh S, Th bR,
WERHIEE s E O OWE & D X S BRE R TrREERS 5 L TH D,

X Ak

1) Awos, G. L.: Silica in Timbers. C.S.I.R.O. Bull,, 267, (1953)

2) Asuron, P. S.: Manual of the Dipterocarp trees of Brunei state. oxford, pp.16~47, (1964)

3) Brazier, J. D. & Frankiiy, G. L.: Identification of Hardwoods. Forest Products Research,
Bull,, 46, pp. 31~34, (1961)

4) Browne, F.G.: Forest trees of Sarawak & Brunei and thier products. Conservator of Forest,
Sarawak, pp.102~111, (1955)

5) Cuowpnury, K. A. & Guosn, S. S.: Indian woods, 1, pp.98~123, (1958)

6) Descm, H. F.: Dipterocarp Timbers of the Malay peninsula. Malayan Forest Records, 14,
pp. 62~75, (1941)

7). Descu, H. F.: Manual of Malayan Timbers. Malayan Forest Records, 15, pp.101~108,
(1941)

8) /INKTR— o ZE)1 20k : W ASNE DR, No.1l~15, #katif#R, 138, pp.185~186, (1962)

9) FULEEF : MG X A EEREIG DL, FBKRER, #irRe, 11, pp.115~120, (1959)

10) FHFMERRERS : 7V = v XV HEMNTIERS, pp.13~28, (1962)

11) Reyes, L.]J.: Philippine woods. Tech. Bull. Dep. Agric., Philippine, pp. 280~296, (1938)

12) ZERR%E) : B ORI, MEWHR, 157, pp.59~85, (1963)

13) Woon, G.H.S. & Mener, W.: Dipterocarp of Sabah (North Borneo). Saban Forest Record, 5
Pp. 230~275, (1964)
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PR o & BB (Explanation of figures)

Plate 1. IVA-1-3 Keruing (Dipterocarpus sp.)
Fig. 1 Cross section (X10)
Fig. 2 Cross section (X50) Showing vertical intercellular canals as large as vessels.
Fig. 3 Tangential section (%50)
Fig. 4 Radial section (%50)
Plate 2. IVA-2-3 Keruing (Dipterocarpus sp.)
Fig. 5 Cross section (x10)
Fig. 6 Cross section (xX50) Showing vertical intercellular canals which are very small in
comparison with vessels.
Fig. 7 Tangential section (X50)
Fig. 8 Radial section (Xx50)
Plate 3. IVA-3-3 Keruing (Dipterocarpus sp.)

Fig. 9 Cross section (x10) Fig. 10 Cross section (%X50)

Fig. 11 Tangential section (X50) Fig. 12 Radial section (%50)
Plate 4. IVA-4-3 Keruing (Dipterocarpus sp.)

Fig. 13 Cross section (x10) Fig. 14 Cross section (X50)

Fig' 15 Tangential section (X50) Fig. 16 Radial section (x50)

. Anatomical characters of Keruing woods grown in Kalimantan

Toyonobu Suveawa

(Résumé)

The author examined the anatomical characters of woods from four logs which were imported
from Kalimantan, Indonesia, under the name of “Keruing” (Dipterocarpus spp.), and intended,
on the basis of these data, to identify the species and also to offer some reference data on the
relation between wood structure and physical and wood working properties of the same wood
samples which were examined by the other authors of this series. For these purposes, the
author made some observations and measurements on the variability with age (more precisely
stated, the variability of wood structure from the center of the trunk to the outer part).

The characteristics of woods, both macroscopic and microscopic, are summarized in Tables 2
and 3. From these data, the woods from these four logs were easily identified as those from
the species of the genus Dipterocarpus, but it was difficult to determine the exact species name
of each sample wood, though the study was made according to the description of Descu®®,
Taking into account the distribution and diameter of vertical intercellular canals and the dist-
ribution of vessels, as shown in Table 5, these woods are classified into two groups. Therefore,
it may be said that these four logs consist of woods from at least two species.

The variability of wood structure is shown in Tables 3 and 4.
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Fig. 2
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Fig. 1

IVA-1 X50

Fig. 4

IVA-1 X50

Fig. 3
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I. »V=vavEI/I LA VHMORBEELBNEROD bbhhi

;;P ﬁ % 5%(1)
®OOA B W

CORBEE TR Y <V EVEI AL v (Dipterocarpus spp.) # 4 EKDIKITOWVWT, FORMER
KFIOCBFHENEDLSITHLPhEPEARLL, ThiZXoT, 741 VITOREEZRD S Z &1,
ZORBOEUTIIRETHEOT, £L LTI XS BHEMMRESNAHKTIRS S, EORE
DOREILGHLED > THLbN, ETORFLEDLSARBRTCHEIOVTVWE»ERFTTEZER
ERZ F\ 72,

ik, CORMBOLDELDITHI o TE, IWFTEENR L S I MBEREZE LI E RO 2 LTS
blic, fMRLTELBMELET S,

1. #HEM B LRI E

L o# %X #

PEHAIKICOWCORBIIFHEDO LB TH 5D, ORI U 7K EE s L OFRA $% Table
1IThhF 5,

PEAKIT ARTH o788, HMBFBRMICHI - T3, MEHN6mOKZIKE D, TTH, KEOWHRE
BN EZ R LG & L,

IS OME»SERBT ZERE T 5 b » TE, REFEEL X O D 2 HEICE W THL» 5 ED
T - T, JIS Z 2103 iIKEDH SR T W5 30mm (E#i5TE) X 30mm (L) X 5 mm (i)
OARRRAZFEAE UCHEBRICAR D, ¥/, ZHISHE LB a5, 5mm (BEEM)
x30mm CEEJHMH) X60mm (lil5m) OEERA 2 AR -7,

L7ch3o T, EROFERIT 4 ROPEAAKDP BRI - 72 2 DDOMIRALET 2 DD FHFEEEE, £HHIC
DVTHLLD S DA ) L 2B (RRRA B ICIERMA) TonwThEdbhikdoT,
P Uit OFEEE 210 (T B 5,

Table 1. ft 2% # % X O° & A ¥

Number of study logs and specimens.

K 5 L N i *)If,en th of loJ“;:.< i i &
Mark of log Number of logs g(m) g Number of specimens
IVA-1 1 6.3 56
IVA-2 1 6.0 50
IVA-3 1 6.0 48
IVA-4 1 6.0 56
4 # Over all 4 210

1) AMEHHBEHBREE () AHBHHAHERRAER - ¥
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2. BEFE
iR OBEE JIS Z 2103 HEL TH TV, R (B/KHEI5%) NGETORMER (e5%), &KE
1%H7 ) DFHIHEE (3 %) BIU2NHE (¢ %) 2N THER, BE o3 Hmic>w»TE
Hl7z, ZOBEXDHEIEITH7 - TRFEE 1/100mm D XA v v« ¥ — T2 L, TEONE EHE
1/1,000g OXFEEEH L7z,
i, FRCATRIEEER (2IEE %) ZLFEHIL, IOCAREEN (R kg/m®), LIANME
(ro glem®) B X CEKRKISHGOTMFAHE (rs g/lem®) ZHHEMLLA,

2. FHELIUMENKE SBLCZOHMRETF TOLLBEKENT

Table 2. I K X 2o @ I
Shrinkage and

i A B B OAF T X 5 Hl E M
% é g‘iﬁi Measurélments by cross section specimens
epre-
Mé%’k fﬁ’,}éa' 3 s @ X i ¥ density
log figures t 4 t 7 t 4 v R 7o 715
n 28| 28 28 28 28| 28 28| 28 28 28
Max. 0.443| 0. 354 9. 56 7.13 15. 45 11.91 24, 98| 753 1. 00 1.02
IVA-1 | Min. 0.377| 0. 194 4,58 1. 40 9.96 4,27 14, 16| 576 0. 67, 0.71
x 0.418| 0. 286 7.20 3. 96 13.02 8.05 20. 23 696 0.88 0. 90|
X 0.415| 0. 262 6.48 3.15| 12.30 6.90, 18.60 671 0. 84 0.86
n 25 25| 25 25| 25| 25| 25 25 25 25
Max. 0.446| 0. 345 10. 76| 7.28 16. 73| 12.08] 26.52 676 0.92 0.93
IVA-2 | Min. 0.360| 0.173] 4,90 1. 64 10. 03| 4, 19| 14,17 549 0. 64 0. 68
x 0. 409| 0. 259 7.79| 3.51 13, 44 7. 33 19. 88 611 0.77 0.79
X 0.400| 0.242 7.14 2.91 12.67 6.52] 18.51 601 0.74 0.77
n 24 24 24 24 24 24 24 24 24 24
Max. 0.445| 0. 345 14, 23| 8. 03] 19. 49, 12.78 29.92 709 0.95 0.97
IVA-3 | Min. 0. 323 0. 189 5. 07| 2.37 9.71 5.15 15. 04 536 0. 63 0. 67|
z 0.381| 0.254 8. 35 4, 18| 13. 57| 7.83 20. 595 604 0.77 0. 80
X 0.371| 0. 241 7.48 3.52 12.62 6.95 18.98 593 0.74 0.77
n 28] 28] 28 28 28| 28 28 28| 28 28
Max. 0.426| 0.332 13. 65 7. 49| 19. 13 11,98 28. 32 701 0.96 0.98
IVA-4 | Min. 0,299} 0.153 3. 99 1. 44 8.31 3. 70] 12.43 505 0. 58 0. 62
x 0. 380] 0.232 8.78 3.92 13. 96 7.34 20. 46| 586 0.74 0.77
X 0.368| 0.208 1.62 3.23) 12.70 6.41] 18.53 572 0.71 0.74
& & n 105 105 105 105 105 105 105 105 105 105
Bom Max. 0. 446| 0. 354 14. 23] 8. 03] 19. 49| 12,78 29.92 753 1. 00| 1.02]
Over Min. 0.299| 0.153 3. 99| 1. 40| 8.31 3.70 12.43 509 0. 58 0.62
all £ 0.397| 0.258 8.02 3. 89 13. 49| 7.64  20.37 625 0.79 0.82
X 0.388| 0.238 7.18 3.200 12.57 6.70 18.66 611 0.76 0.78

(I Remarks)

T EKER1 %) DFEHIER (%) Shrinkage percent per unit moisture content.
AR R (S§KEIS%) KETONMEE (%) Shrinkage percent when green to air
MNP AL ETOLNKER (%) Shrinkage percent when green to ovendry.

: #EfihR Tangential direction, 7: :4%75[\ Radial direction, [: #ffi75[A  Axial

L BHEER (kg/m3) Bulk density, 7,: £ Af{E (g/cm3) Apparent specific gravity
T EIKRISHICHE L 7-AFiE (g/cm3) Apparent specific gravity in air dry (at 15%
: A% Number of measurements, Max.: iz k{H Maximum value, Min.: £/M#
: Bt Mean value

D HRAPRETOMBNOER L ES L LA (i Mean value weighted by the area,

~
RN b wna;‘?m



1. FEELICIBENOKRE S
PERARKNOBARBEL, [ (5KEI5%) MEHE, 2EAMER LUER, ££ W&ramd
CIBEHBERICOWCORKIE, B/ME, FHiE, kXA ORETZHERCELTY L EHE
(X) ###ELT Table 2 iTRT, X BHA DL LN 2 FMTOWT, TOFARDOHA OBlEH
2L ORFORBTHHEMTEATIL, E5IT, 2hi 2ROV TEY LA 1ERE>VWTORE

HEHEL, ThER—HLK» SRR LA 2HBCOWT, #ELTRLALDTH S,

WiEM o EE T CKHMED

Table 2 ITHWVT, HARODDOAARKF OERLIFEROVHH X 1Z, VA-3 OIS 18.98% %
FLTHEDREL, VA2 DIAN18.51% ZRLTHED NIV, THhEDEIZ0.47% & E D T/H
X\, L3, AEMEBFEROME A~ OEORALM, ®/AMEXThLh 29.92%, 12.43% LELLOD

fie oW OE OB OfF R

density at each log.

£ H B % 4 X o5 B OF M
Measurements by radial section specimens
b} as @ A & E density

v I 7 ! 7 ! v R 7o 715

28 28| 28] 28| 28 28 28 28 28| 28
0.371 0.018 6.50 0.09 11.71 0. 35 23.72 758 0.99 1.02
0.191 0. 006 1. 46 —0. 06 4,28 0.07 13. 16| 578 0. 66 0.70
0. 288 0.010 3.74 0.01 7. 86| 0.16 19. 47| 701 0. 88| 0.90
0. 261 0.010 3.00 0.02 6.78 0.16 17.90 680 0.83 0.86

25| 25 25 25 25 25| 25| 25 25 25
0. 333 0.018 6. 23] 0.04 10.91 0. 23] 27. 89 674 0.94 0.97
0.172 0. 006 1. 69 —0. 04 4.24 0.08 13. 65] 552 0. 64 0.68
0.247 0.011 3. 49| 0. 00| 7,07 0. 16| 19. 97| 616 0.77 0.80
0. 232 0.011 2.85 0.00 6.32 0.17 18.48 603 0.74 0.77

24 24 24 24 24 24 24 24 24 24
0.311 0.022 7. 59| 0.08] 11.91 0. 34 31. 37| 723 1.00] 1.03
0. 190 0. 008 1.98 —0.01 4.77 0. 19| 14,22 552] 0. 64 0.68
0. 236 0.014 4,07 0. 03| 7.02 0.23 20. 22 614 0.77 0.82
0.222 0.014 3.44 0.03 6.53 0.24 18.64 600 0.74 0.78

28 28| 28] 28] 28| 28 28| 28 28 28
0.312 0. 020 8.04 0.08 11,64 0.37 28. 79| 728 1.02] 1.05
0. 146| , 0.010 1. 46 —0.03 3. 64 0.13 11. 76 514 0.58 0.63
0. 224 0.015 3. 89 0. 05 7.12] 0.27 19. 82 604 0.76] 0.80
0. 209 0.015 3.18 0.06 6.22 0.28 17.86 582 0.7 0.76

105 105 109 105 105 105 109 109] 105 105
0.371 0.022 8.04 0. 09, 11.91 0. 37 31. 37 758 1.02] 1.05
0. 146 0. 006 1. 46 —0.06 3. 64 0. 07| 11.76 514 0.58 0.63
0.249 0.013 3.80 0. 02] 7.28 0. 20] 19. 85| 634 0.79 0.83
0.231 0.012 3.12 0.03 6.46 0.21 18.22 616 0.75 0.79

dry (15% moisture content).

direction, v: Z&f§ Volume
in oven dry.

moisture content)

Minimum value

represented by each specimen, in the disk.



%, TOlIF2.45IChET D, FREEHD
HARDOD X 13 VA-1 DHAD 67Tkg/md %
FLTHRDAEL, VA-4 OHKA 572kg/m?
ERLUTHRD DIV, o 2RKDAKIZID
F/METEBAL TZ ORTiCRIE L, IVA-1 D3
ROMBITIFCKRENZEZRL TV D, EHIT
SRR KN, Fe/MEE £ 12 753, 505kg /m3
BRL, FDEZ 250kg/m® ITET B,
ARMEE R X O, B, WhFmAIEHR
LIRKER O IR 51 & YL IR & #818
L Figs. 1~31C7R”¥, Fig. 1
EWT, &KROSHPERE
BEROKE WS TRICRRKE
RTDOIE VA-1 OHKDGHi
HMhoIKDENERLDL I L
lREL, oo &I3FERTp

Fig. 2 fF « EMH M X CERURKER O 1 BHLBE S i

Frequency polygons of radial, tangential and volumetric

shrinkage when green to ovendry.

20|
Ry
L 10
z
0 i I 1 ] 1
008 016 024 032 040
W R
Shrinkage
Fig. 3 5 mINKESE O BRI ER S 4
Frequency polygon of axial shrinkage
when green to ovendry.
WEEZRLTWS,

2. BHEEED L CIERORHEFTOLR

L7 VA-1 HKRDGTHD
He2Thsb, Fig. 21tk 5
SRR O £ 5 1iv, #dT5
BHODP DDA DI E DS
BIEEOE L WEBIICHIGL THObNTL B
YD TH 5, Fig. 31 LdTilhmORKER
TR BEBITOVTIE, BLD»EDAED
KL TH e FHRAIT, TOFRRICOWTIK
S M Tled o7,
uxw%%%immfﬁ5n57a%&@m
B 4 §t1E (Dipterocarpus crinitus, D. lowii,
D. cornutus, D. baudii) DHEE KT 5
&, FHo X rohboREMIEEF L

— 20 — MERBIHAT R 5 206 %
30 I ;tv:t\_ ’Over all Mean=689
D Mean =630
S ¥ 20
V
IX
S
S
2 10
0 I ] 1 1 1N
500 550 600 650 700 750
B A E R K KYn)
Bulk  density
Fig. 1 AREEKO LB LRERS 1
Frequency polygon of bulk density.
- [
gﬁ%"ﬁg largental direction
2l direct Mean = 204
20k Radial direction g&;g 2
>N
o't
§ )
SR
lE ® 0
z
0g 5 0 15 20 25 30
'O - I A
S/;rin/wz7.e

HBK ORIIE M OETHERA L BV TH B, Zhd OREHRRBRTo 4 /T Gk, FHRE
WALE, 1A, #s 5 ORBHIANED) X UORBA OTIKD LN LRDOKEL DV THARNDDOR
RMEEHOTFHEE Table 3 17, ¥, AMLIMEROFSHE Table 4 iTh»iF%, Table 3 ik
5, VA-1 DIADBMLOD 3 ROILAI AR TRIT K XI5 P& o EDOMPHKFit oV THHRL, &
72, BOPBOARZDICE o TEDRKRDERFE LV L2bH 5, Thilkw LT, FARKRRAE,
Hrl, RBREOFIKICE D7 5 ZEF/NE Vv, Table 42X 5 s, TRTOMKTELDHDAEIDITE



Table 3.

AARD, HEEFROORBREEHOFHE (kg/m®)

Mean values of bulk density on some factors of specimen at each log (kg/m3).

Lo ion o e W D5 R O Y I #® e o Bk
3ok E = 4 | on log Direction in disk Relative distance from pith Form of specimen
. g
Mark of log | Over all |52 1 |% 0 | &% f | KAOHN [#0~30%| 31~50% | s1~65% [°2 obpg| M | kO | ERE
The longest|The opposite| 65?; Cross Radial
Buttend | Top end (direction direction Pith~30%| 31~50% | 51~65% 0B order Sapwood | section | section
IVA-1 691 684 699 684 698 735 721 694 686 620 690 693
IVA-2 608 605 610 604 612 636 609 603 610 580 607 608
IVA-3 600 596 604 602 598 653 615 583 593 558 597 603
IVA-4 585 575 595 584 584 660 598 571 565 530 580 590
4K Over all 621 615 627 619 623 671 636 612 614 572 618 624
Table 4. HA~RD, HEHEFROOBMLEIEROFIGH (%)
Mean values of volumetric shrinkage when green to oven dry on some factors of specimen at each log (%).
Lo, | # w5 BL 2 B D o~ # o W
B, o Direction in disk Relative distance from pith Form of specimen
oK ® % |4 k| onlog
G~ iR o
Mark of log | Over all |55 A |k [ | & % 1 | BB [Bhi~30%| 31~50% | si~e5% 8T 0ol 50 #4 38 | KRBT | EERBUT
The longest{The opposite| 65?; Cross Radial
Butt end | Top end {direction Idirection Pith~30%]| 31~50% | 51~65% oBord er Sapwood section section
IVA-1 19.19 18.83 19. 585 18.83 19.55 23.30 21.15 18. 68 17.18 15,64 19,56 18.82
IVA-2 19. 30 19.02 19.59 18.33 20.27 22,83 20. 69 18. 66 17.51 16.85 19.22 19.39
IVA-3 19.37 19.72 19.02 19. 65 19.10 24,96 21.30 18.22 17.28 15,11 19.52 19.22
IVA-4 19.33 18. 69 19.96 19. 38 19.27 26,08 22.10 18.45 16.06 13.96 19.87 18.78
£{k Over all 19.30 19.07 19.53 19.05 19.55 24.29 21.31 18.50 17.01 15.39 19.54 19.05

€]

BEY) L EH o | #
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B K E BRESRBDBNED, OHHRTTOLDEIE DD TIEY,

IOXOK, TITORRTRARBERLS CKARLSIEROXE 31T, BihHHK) 6 mD~7I7
Dxd ok 2BHLSOMROHMTS, i, FNEOHME 2 FAOMTD, TOERSLTHEIRRTS
ChHleblhnk5Ths,

IVA-1 OIANAREERK THO 3 RO KT ERTAELHZRTT L, b 5F, AHLIHEE
TIREELWERZRL TV 501, FHEOMFHSMNFRP LWL AR E L, D 3RDOIKLITRE -
TR THB I LI LA L HEE SN,

DIEORRICD ESE, WHUTOE D FEDITHI - TE, KORDE, BLLH L OREMII~III
DERHFBLTRIES L EET B,

3. BAEHEEHD X CINREOIKAKEST

PRBER O T « REH M B X OCBRRMIGEEOIANKT 4% Fig. 4 IWRT,

Thickss, NA-1 ORKEOVTOEMEEROELZRIE, FREER BR - EEFAR
FUBEHLIEROKES iV, BLL2 5D HD > THDT 5 JINER LTV 5, ThEili»T
AL B DA R DT X B
FEH, BIUARHaREROSLD
i DFERAC HTiEHhiE Type 1
IKREHITE %,

7272 L, IVA-1 DI KIEEI R
THupHLA & FHPLD S AR & 77§ 4%,
o HREEHICOV TRO L D EVEZ
I FTEE DI, XTOHFMHTD, 04

a2 RV T L USIRE—RRT, fho
3ERDOIAK LI o7 Type KET

~ 1001

Bulk density
SEEEET
(=3
S
T

500
30

7

20
= 500 Lviy,

BIRRTERO)

Volumetric shrinkage _
3. HEMFRORET

o TBHRIIE T B F

i i, 1. BN BHINEEE O
E5E

PR IRE R BAKORARRITOWVTERAK, &

Radial shrinkage B
/1, W34 aw/R fE% Table 5 IZRT,

THIT X B & LR Thokdit 46, He/Mil

Shrinkage
)+ =
3
1
r \&\

!

A R P 24, A 524 ZHLE LV LB
Kelatve, Aistance frou pith WETE 55 EAROFHEEVA

Fig. 4 ZFREERS X FLIGERDIANKF -3DLKA 33.8 THKfEE, IVA-1
#45 Ger k) DILAD 20.0 THRMIZTHEIT

Transversal distribution of bulk density and
shrinkage when green to ovendry in relation to Ly b 2ARDIAR IVA-8 Offiic
relative distance from pith (Disks of butt end). EMILTVWS, Z2hbDffiiis { oft
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Table 5. FLARDOD /R
/R values at each log.

Lk F 5 ik
Mark of log n Max. Min. x
IVA-1 28 35 24 .29.0
IVA-2 25 40 25 .32.4
IVA-3 24 46 27 .33.8
IVA-4 28 43 24 .31.5
£ {&k Over all 105 46 24 32.4
(¥ Remarks) I2=1% Table 2 DT L7d15,
See the remarks of Table 2 on the marks.
Fig. 5 FHAINHEE L AR oA~/ Y/ i@
¥z OB 0 pass P
Relation between volumetric * WA-4 / 30

shrinkage when green to

N
=
I

ovendry and bulk density.—

Volumetric shrinkage
() b4 33 B 09
s

T

BE25 CTCOREH av/R=28
I k&EL, v v ET TESH
D7 BTN /1 7 — AT i c

ThIEE 5P EEWETH 5.
&RL LT aw%25~45R DIF

[RGiiRE b - THHiT 5 BRI, BREERE
BRENER L OBMRE N KRDIF LIz Fig.5 T
HETH B, ThEILKDITRFLTLIEEA
EDFIKT, EERUAHHEED > TH A L Tk
D, Berdidiihic 2, 3OKBEORETRVWE
LIRS TH D, Tibb, aw/R HOALKSD
OEAE, &EROFIYHE «w=32R DEMLRIRS
HRNEZTRTLITHS, VE a/R ADHKINKF
SHEAKRRD, HARERRMESOKR R § % &
Fig. 6 T & <, BLL»5 BRI A » TR T
HIEABRDND R, ZOHENES % D% % Fig. 5
KRENBZEERD, HT—AMODEPELFT
$, BL2bDOARIDit b7 an/R [EDLEH)
7% B e/ RIEOSHIBOKRE XDIEZEL LB &
WEEH5THB, 22T, WA-1 DUKD as/R i
12, TIRETIMLD 3 ROAKITIZES LV A3 EiR
ETIREWEEZR LT3,

25
1 1 1 1 ] )
04 05 06 o7 08 09 ”
2R E RSN (Ym)
Bulk density
VA-4
—o— . 0O Butt end
40+ —— %k 0 Top end
30
40
C(yR VA-3
30+
401
VA-2
30
30k VA-1
2 | 1 1 | ]
0 20 40 60 80 100
Pith BP0 7Y @ Bark

Relative distance from pith

Fig. 6 /R {EDIKPNAKFESHi
Transversal distribution of ay/R value
in relative distance from pith.
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Table 6. FLA>OHEMEINGEE FE
Transverse shrinkage anisotropy at each study log.
K F 5 tlr tis/715
p n
Mark of log Max. Min. z Max. Min. x
IVA-1 28 2.4 1.2 1.7 3.3 1.2 2.0
IVA-2 25 2.4 1.3 1.9 3.2 1.4 2.3
IVA-3 24 2.2 1.2 1.8 2.7 1.3 2.1
IVA-4 28 2.5 1.5 1.9 3.3 1.6 2.4
4 &k Over all 105 2.5 1.2 1.8 3.3 1.2 2.2

(& Remarks)

tlr: £ERETONMECRIT 5 EEIGER T E
Transverse shrinkage anisotropy when green to ovendry.
tislris: B (B7kR15%) W% TOKEIC 13 5 HEINGER B E
Transverse shrinkage anisotropy when green to air dry (15% moisture content).
DS 1: Table 2 DI L7255, See the remarks of Table 2 on the other marks.

Transverse shrinkage anisotropy
RN -
O  fr—
T

WVA-4
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/I:/,)/
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f/% "
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)

S
S

50
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0
Pith

]
700
Bark

50

BIEDPSON £ =) %)
Relative distance from pith

Fig. 7 HMTEIEESR 5 E OAAKNKFL T

GeAaMHR)

Transversal distribution of transverse

shrinkage anisotropy in relation to rela-
tive distance from pith(Disks of butt end).

TWBZ E1bh 5,

Fig. 6 @ ae/R LD ILAPIERIEKFE 5% £ O
e HCiiwhiE, Type 1IKET %, VA-1DR
ADFEFRCHERCET 5 LS5,

2. HMEIRESE

LHE TOIKEIT I 5 TR B (/)
FIOKEL (G7KE 15%) K% TOUREIT 31 % il
EURMERIE (tis/rs) ORKHE, w/ME, FHfEz
FHARDIZ Table 6 CiRd, Zhitk?ELEHKIHE,
Bo/ME, PIEREE L IR TER NS &k
DEHHEVE t/r 231.8, tis/ris 2 2.2 R LEEHSK
&\, A & BR/AMEDZEILIRT ¢/r H31.3, tis/71s
22.1%TL, IANDEBOKRE WL &03br 5,

tr BEK tas/res LD S ORI~ D & D
BE% Fig. 7 iWR¥, chick s, MERLDE
Bl > & JEIER T 4> - THEMDEIE TR + & & B
T, tislrs i tr XODHEZREWVEEZRLTVS,

BT tyfris & tr OEERLY, BREEKLO
BaftR% Fig. 8 1T, FE/oHLL2 D DMEMNEINIID &
ORItE%E Fig. 9 Wiid, thbitkds, ToEr
LERICOWTR S & EAMBEROMMTRAIL, %
ot B R [ o THEIN T B HAARD S5
2% A DORKEOVTRS L EELDTEFCEA

SR ETORMEC R 5 HMTEIERBE ¢/r) LEREENR (R) LoBfkz, JLK~<2I Fig. 10



[ ]

CRT, Thizks e, koM
Kovrmany, F.O i X o THHE S N7
B LIR{EH S TFIRIEIC I o TR
AERE L bl T, BREEROLS
T Lt » TR T 2T L
w5,

WEPDIT, BEE DT AMER
OB BILDAMOLEILESR 1.5,
TisbbZ ORMEELE 1.056, £
DL & OBEMIERHER FEE 1 LIGE
L, BREEROBLC LSRN ORGE
DEBHC ERT 20 LBETE, £0E
i o BARMBEENE g/om® Bz UTKN
TR 5,

p=(t/r—1)/(1.056—R)

o N0~ 4T DONTDEKE Fig. 10 Zpf
L, BTEto Korimany, FoiZ X - TH
SE Ehic BIRIE & TIRED BRI T h X h
»=2.7, 0.7 DEMEILL T3,

2 BIUKE (&7KkR 15%) BETOIRGE
i ¥ 5 BTEIRFER FEORROE e
DHKFNDBANE, &/ME, FHEEZFEL

DT T R — %5 —
[0~ o oA -1
' °IVA-2
® OVA-3
T «WA-4
.
‘ \
0.512 R 309 08 %° S ‘“~No\
(-] Y w. °o : . . °° OOO
\' ° 0 © g
0 1 1 P |
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Bulk density (K/m?)

Fig. 8 tis/ris & t/r Dz & BHBEEL L OBk

Relation between the difference between #35/715 and
t/r and bulk density.
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Fith BILPSOANEEY &%) Bark
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Fig. 9 t15/1’15 & t/" 0)%&*&1/&‘75’501‘13*‘1
g~7272 9 & DBk
Relation between the difference between #y5/715
and ¢/r and relative distance from pith.

Table 7 CHgiF 5, ZHCEBE, HRROD o OIEIGFHEROETI t/r LiZEALEDLLILV,

B VA-1
- @~(#p=1)/1056= R) ° VA-2
s 4 ° JVA-3
% o [VA-4
] SR
s \ Estimated by
v SSaS Kollmann, F,
T 2 \-. _
4o >
1 ~
82 | = R —
> I 0
&
- 1 1 1 1 1 J
04 05 0.6 0.7 08 09

B BB R 8 ()
Bulk density

Fig. 10 HEMEINFER SR & FREREH L OBk

Relation between transverse shrinkage anisotropy and bulk density.
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Table 7. H#AR>D o DOffi
Value of ¢ at each study log.

K F S P P15
5 " .

Mark of log Max. | Min. P Max. | Min. z
IVA-1 28 3.2 0.6 1.9 4.8 ‘0.7 2.7
IVA-2 25 2.8 0.9 2.0 4.0 1.1 2.9
IVA-3 24 2.4 0.7 1.8 3.6 0.8 2.4
VA4 28 3.0 1.3 2.0 46 17 2.8

£ fk Over all 105 3.2 0.6 1.9 4.8 0.7 2.7

(3% Remarks)
o RN TEFE X5 Value calculated as follow:
‘ o=(t/r—1)/(1.056—R)
o150 KRR TEFE XN 5l Value calculated as follow:
15=(t15/715—1) / (1. 056 — R)
fhooEe=1x Table 2 DEiIC L7235, See the remarks of Table 2 on the other marks.

K BMERIZ T t/r LOREL R o THY, ARNTRARBELOHINE t/r DML, 2D e
DAREFRNOEMEIEB L5 THD, TDXSKE, tlr OREBREFIEBLPLDALEIDICHED
HOTHES L L, TCRIMLAE LA THEAD, £ OBIFITS MROBINAS 2 5\ Lk
5,
3. R& (BKE 15%) B5E ToOIURE IR & nfEE
SHL (B7KE 15%) W% TOIMEMSERHMRIC LD 5EE% ey THDObL, ZOftid 3 HMIL2»T
DHARODRANE, R/AMH, FHiE% Table 8 WRY, Zhicks s, &k0&HR>0FHHEE
t1510=58%, 7150=50%, ls10=8% LN L, lsio 1EFEL K/PIWHERLT WS, Thad, &KE
Table 8. K, FA_>OKH (S7KE16%) W ETORMEI LR LD HE (%)
Percentage of the shrinkage when green to air dry (15% moisture content)
to when green to oven dry at each direction and log.

HARES t1s10 71510 l1s10
Mark of n
log Max. | Min. £ Max. | Min. % Max. | Min. z
VA-1 28 62 46 55 60 33 47 57 -76
IVA-2 25 64 49 57 60 38 48 12 =40
IVA-3 24 73 52 61 63 45 52 32 -6 10
IVA-4 28 71 48 61 62 39 52 33 =22 15
gver aﬁﬁ 105 73 46 58 63 33 50 57 -76 8

(i Remarks)

ot BERRTE T DEBEG F T DIRKRHSLIKEIC L B E1&
Percentage of the shrinkage when green to air dry to when green to oven dry at
tangential direction.

Fisi0t ERF R OKECHE F T OUHES SUNHEIC L d D&
Percentage of the shrinkage when green to air dry to when green to oven dry at
radial direction.

Lisrot WF M OKEL E COMFESLIFEIC L B4
Percentage of the shrinkage when green to air dry to when green to oven dry at
axial direction.

HaDE0Zvx Table 2 DI L7235, See the remarks of Table 2 on the other marks.
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: i 1 B W E R B K
] relative distance from pith. Bulk density
DA & B 75 5 &5 DULHE R HR O FEE Fig. 12 a0 & BAREERE OBG%
CEBHDTHAS 2 L, TTIETRY Relation between a5, and bulk density.

TERELIELETHD, SHIT, tyo, 70 OEBEIKE VY, Zh b DSBS EIBEICHE2 -
TRAT oM ZR L Fig. 11 &, Fig. 6 K RO/ aw/R OBILH b DT D IT & B FRO B
b, TNBOLEESGMEFEOLEIIC L5 THS S 2 LI HHCHE XD, o & 1150 & DEIE,
BLOERDRHTE L /NS Wl TFRT 2, 3 @;%-;&%wﬂimi% LWERTRL, LkOFEiis %Th
B0, WMESHIELTERTEE03bd5%, THITEL, hso DEIRELLEFL, HiKIVA-1 OILK
TREKE 57%, T/ME—T6%%RL, BREEH BLrLOANRELY EOHREDRDELVEST
B,

Fig. 12 1% awo &AHEMEK S OMFE, s LUEEFASOLRLESOTHS, TRICLS
&, ARRDO NS OBIRIE, TS SIBRVERERL TEV 55, FREBEROMNC L b7k -
THIT B2 5 »atbh s, L, &L LTOZRL MR, VA-1OAKREEZOL VT
B ) R ER DD D LI H K5 ThH B,

4. E ¥

nY=vEVEI VA Y (Dipterocarpus spp.) MOKHE LINFEEDOPIEEZ RV, HETFORTFI
DWT ORHELRERE R L7,

1. RS XOBRECOWVT, AASROORKME, B/ME, FHils X CHBRERSHORES D
L7z (Table 2, Figs. 1~3),
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2. BRMEELS ICFHLMERICOWT, UK, FRERRME, BEHi5REs XORBAE OBIRD 5
DOHBRFDEKEET DWT, FEEDHEE B TRV, ZOMBTHE D & - 7o AR OHiFE T,
BHL D B DRI DR DV TR DEEE IS 5 WER B (Tables 3, 4),

3. FREEHS X OCBHEEROIARITEKE 5% b Lok (Fig. 4),

4. FREWHEER (00) LEAWMEEH (B LOBREZFAN, o REDIABIEAFES 2RI LZ
(Table 5, Figs. 5,6),

5. IR DHMHEIMER FE (t/r) Offixd Lo, BREEK L ORMICEMIRBIREEE L
TG A OERBRAR (p) TOWTHRITTH L LB, R (BKER 15%) BETORBITHIT 5, #
BTEIIRKESR S (fus/71s) O & OB S bt TiREF L7 (Tables 6,7, Figs. 7~10),

6. RE (B7KE 15%) WE TOBMESLIHEIC L BEIE (ann) DEMR, HER I CHGHTOMHE
ZEUL, AHEFCR L TEF ORI (Figs. 11,12, Table 8),

X #ik

1) Cuowpnury, K. A. and S. S. Gosu: Indian wood, their identification, properties and uses,
Appendix, Dehra Dun, (1958)

2) Dabswerl, H.E.: Wood structure variations occurring during tree growth and their influence
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M. Density and Shrinkage of Keruing Woods grown in Kalimantan

Tatsuo Nakano and Jisuke Kasuract

(Résumé)

In this investigation, we made a study of the density and the shrinkage on four Keruing
(Dipterocarpus spp.) logs grown in Kalimantan, Indonesia.

The general description of the logs and the test specimens are shown in Table 1.

The test specimens were taken from the two directions along the longest radius containing
pith in the disks of the butt and top end at each log. Sampling methods of the test specimens
from direction and method of the test for study on the density and shrinkage were determined
following the method of the preceding reportl®.

The results of the present observations are as follows:

1. The maximum, minimum and mean values of shrinkage and density at each log were
obtained, and the figures are shown in Table 2. Then, the frequency polygons of bulk density
and shrinkage when green to oven dry are shown in Figs. 1~3.

2, The comparisons between the mean values of bulk density and volumetric shrinkage
when green to oven dry on the factors of specimen (logs, locations of disk, directions, relative
distances from pith and forms of specimen) were made. In the results, as to the logs which
we sampled in this study, we recognized there were large differences between the distances
from pith (Tables 3, 4).

3. The transversal distribution of the bulk density (R kg/m3) and the shrinkage when
green to oven dry in relation to relative distance from pith are shown in Fig. 4.

4. The relationship between the bulk density (R) and the volumetric shrinkage (@) was
as shown in Fig. 5 and the distribution of the e:/R values in relation to the distance from pith
on each log were abstracted as shown in Fig. 6. Then, the values of /R at each log are
shown in Table 5.

5. The values and the transversal distribution in relation to the relative distance from
pith of the anisotropy shrinkage when green to oven dry (¢#/r) and air dry (#15/715) were res-
pectively shown in Table 6 and Fig. 7. Furthermore, the relation between ¢/r and bulk density
was discussed(Fig. 10, Table 7)as based on the values of “@” which was calculated as follow:

o=(t/r—1)/(1,056—R)

6. The percentage of the shrinkage when green to air dry to when green to oven dry
(@1510) Wwas observed in relation to the distance from pith, each log and each direction and the
bulk density (Table 8, Figs. 11, 12).
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V. #Yy~vavEsI A VI OREREE

u_] # E :—___: EB(I)
A

FIRODD O E D 3%, A v PRV 7THMEN V<Y X VHIKED 7 LA vHt  (Dipterocarpus spp.)
0 & SR AU NABRRIC X BB E 2ok T, BhRLWE, WERH & LTRAT 25401
HIEREE S BT &, BIRYINIRIEO IR B 5 SRR oV TIERE MO B RIS 1 —ER
REskd bz LB TNS,

1. HEME DS L CREBRERIUE

PWHMBOFREALS, SIRAKOERS L OOMIE, ABER % Table 110737, 1S RIKGER
E¥5d0T, EX{10cm O LATHD &R UEMTERITROME IRMABRIED 22 KR DI &
Thd, Thbb, HWHELECTCESHNLEESRZ LTWAHMTOEREEZZLY, TOMEDIMEEZA, #
LE6 (EEH 20cm) ZRW7o0MEE 3845 L TB, C, D (BLOD &L, &I SEEARICGHE
HMLTA~6ET>ORBEEZ AR o7c, IFIIEL L TRERECET2 0T, SBARICHETS
B X479 50cm OHAD LA BHLEZERLS) > SHEEM, #5015k, ¥, #515Rs X CEHEHTR
BEE AR -1 HATH Y, HEAERROMBEEIINI0ET>TH S, ks, HBREKRIVA-4ZOV
Tid, KEREEE SIBIRIED B2 4775 5 HIWT, 50cm A2 D 1 N ORBRAEZHEARK D, —FHE2K
B, —HERLBREORBITH LI, 51T, HitHRId TR kOMBET &, BRI O HEERE,
HAMWT, o EMEA BRI R -7,

Table 1. &t 7l b
Material tested.
B R ¥ &£ |2 #H o IF i L7 i
B oA @ o2 Wi of Test group
. . i o

Mark of study logs Radius of disks sapwood 1 jied i ¥
Group 1 Group II

(cm) (cm) (cm) (cm)
IVA-1 29.0 6.1 E X 10 £ X 50
IVA-2 28.3 5.3 E X 10 E X 50
IVA-3 26,2 5.4 E X 10 B X 50
IVA-4 28. 4 6.2 E X 10 E X 50

18 4iEIkEE, AR Group I :Wet condition, disks (about 10cm in thickness).
T : KEIkRE, Sk GroupIl:Air dry condition, logs (about 50cm in length).

1) AHRHBHBREVREE  (2) AMBMHHBERAS
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ZDRET VS HIRAKIE & VLHRMT L7 AR D L7 BR R K PIZIZIE L 7RIE T, vwhw B
HMRIEL VIR > T3, Ei, MBEROLMTIBOENLEEE DD, #5EREBRIKOARK
DO—HEEEEI 52X RVEEbd o7,

2. X B F &

RERBHEIINIRD & &< FERRT, KO JIS OMEIC LAcds o703, 7o SR D Zdit M i
DOARATE & EERBR A O ZFIA L CGRE L., RBREOTRIBIEFEDOSR S WCIE ¢=30mm,
VRV, MEEHE, BANT, MAEFEOY AT a=25mm, #H5E, HW55E, HEMT OB A a=20mm
EL7,

3. HRBERLER

RANC, RERRGORFE, S7KE, S, HUEME, M50E, SANL, HoOEM, »roX, By
L EDRBEREZ—FEL T Table 2 R T, ZORICIEREARD LOKRIIKEBOHBPFR L W D&
FELHEROENT, FIBRECKTBEAR VA-4 ORBERSHESNTVE, oFiT, Thb&HE
EEM oM R%E Table 3 R,

SECIKAE (BKERK 14%) R B AREORFENLL 0.83g/cm® TH 523, FA IVA-1 Offiixflic
BRTRREY BAS ZAMETIHRUATEMIIEES T 16, 4km, #MEEHET 8. 6km, HTLT
24.4km &7 0, [RAMEEITIESEDWH LB LWENRD BV, RAIESICHT 3 LHREDH
VIEHIRRTTT 0.60, MUEHET 0.79, MBSBET 0.78 L7 ->T\w5b, BAMI %Y v /MRETHRLZ{E
(omaz/ E) VX, THH9HENFT 0.72X1072, #EHET 0.33X1072, #F[HET 0.97X1072 Th o7,

FRARZ L OMEREBE (00) LMBIRIRS (00) OPHfEEZ KRN

SrrT—lla'c=0'br Ad r=o¢/oc

KHRALT, #HIES OfEl (cw) &kdd e, HEMITEMM (o) © 0.91~1.10 T, £V
PV 0.99 L7 D, IR h BRIFOEERSOND, MM S 2HEBHEE ARG S THRUAEORT
5.3 THEH, BA VA-1 TEARDKRELN6.0 DEERLA, Ak, EHEEANES LKA
HEANBRS 2 i T 5 L EEDHEIHY 10% BEXEV, E/, #EMERS 2 ARKREA/ S THRUKCE
FRAZEHLCRTE, TORTFIF00 £70D, CRRELFERLR>TD, EHRFWO 1 mm
WO R S ZREH M7 S ThHRLEZRBRIC L TRhd b &, 2D HEIL TWHH, £ OBEEIH
65 THo7z,

ZBREORBEERIIFAR VA4 IZOWTDATH B2, LOEKEKILK 87%T, BRMEITLH 1.03g
[em® TdH o7z, ¥ v FREGEEEIT OB A L HIEHEOSL A L [EIREDOH 805D AR L 7z, HHih
FiX, HMEMES, HARRS R S TRRKAEIREDK 50~T0%REDH L It > T\n5b, HokeEXiTx
T 5 HBIBREE D I ERWBRF T#9 0.55, FUEMETH 0.84 LY, RECIRAEDBH A L k22X o238, Bk
WE &YV S RECHRL 2 EEEIEL T 0.44%1072, HEUEHET 0.22X1072, 7, HFHER S 2HEE
HEAFRS THRUAEIZ 3.9 L7400, WTFhDI REREOSA X DI REERETL TS,

DFEI, WIEHHRESEE Table 4 TR T, ZORCILFEROKELKEORBRIER & FA VA4
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Table 2—1. 3 E R B & R
o ® M B o o - W m W7
RAGR S Apparent ll\ﬁ/lois7§1 reﬁ Static bending
Mark of leg(slftlc content Ey op ap
study logs Fu g /gms u % 10%kg/cm? kg/cm? kg/cm?
50 ¥ Ik g
IVA-1 F{E  Mean 0.93 13.0 203 907 1503
#i P Range 0.86~1.01 | 13.0~13.5 184~235 778~1040 | 1425~1587
VA-2 Figfli Mean 0.81 14.0 183 767 1253
#i [ Range | 0.75~0.85| 13.5~14.5 163~203 719~866 1197~1312
VA-3 S Mean 0.82 14.0 167 715 1212
#i [PH Range 0.77~0.93 | 13.5~15.5 150~191 593~786 1024~1267
IV A-4 -35ffi  Mean 0.79 15.0 166 668 1160
#i Range 0.73~0.88 | 14.0~15.5 146~183 605~728 1100~1290
A 5 E¥yE  Mean 0.83 14.0 180 767 1285
Over all #i [ Range | 0.73~1.01 | 13.0~15.5| 146~235 593~1040 | 1024~1587
% i K e
V-4 P Mean 1.03 87 134 324 591
# [ Range 1.01~1.04 76~103 132~140 307~356 564~627
D piFvY v s B Younc’s modulus in static bending.
Ec HEEREY v 7 1RE Youne’s modulus in compression-parallel-to-grain.
Ee: #E510EY v 715k Youne’s modulus in ténsion-parallel-to-grain.
op: HHIRRE Stress at proportional limit.
op: HRVFR S Modulus of rupture in static bending.
Table 2—2. & B # B # R
B R & % w4 E Partial
Mark of [ . B} i1 Tangential direction
study logs op kg/cm? | oimm kg/cm? | ogmm kg/cm? | o5% kg/cm?
VA-1 Fiy{E Mean 86.7 167 210 184
i Range 76.0~103 153~211 190~290 160~236
VA-2 iFié:xfrg: Mean 75.1 133 174 145
it} Range 63.7~76.4 126~132 165~185 137~157
VA-3 FHfEi Mean 87.7 148 195 164
il Range 76.4~45.2 139~159 179~209 150~183
IVA-4 {E Mean 68.4 132 176 145
&L [l Range | 64.0~70.4 127~141 165~197 138~158
wmE SEtgffi Mean 78.7 146 189 160
Over all #i PH Range 63.7~103 126~211 165~290 137~236
IVA-4 ilfi’af‘l_ﬁ Mean 53.2 86.7 111 93.3
i Range 50.8~57.1 79.4~94,2 105~118 86.3~101
oimm: 1mmEf4o FHish X Compress}ve strength when compressed to lmm of side lengtn.
oymm: 2mmiRS EHEIR S Compressive Strength when compressed to 2mm of side length.
os%: 5 %k EHEiRE  Compressive strength when compressed to 5% of side length.
Hp: RAO@E»7-X End hardness.
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Results of several mechanical tests.

P

& A
Compression-parallel-to-grain Shear-parallel-to-grain Tension-parallel-to-grain

TR T,

E. Op Te E: () [
10%kg/cm? kg/cm? kg/cm? kg/cm? kg/cm? 10%kg/cm? | kg/cm? | kg/cm?

Air dry condition

268 681 859 144 149 214 1567 1942
222~316 549~792 760~968 133~163 104~169 200~234 {1202~1810[1620~2260

235 554 714 128 138 210 1501 1975
203~270 502~635 682~738 125~133 122~153 143~263 |1085~1790]1340~2530

206 517 641 136 158 183 1408 1884
172~251 472~602 606~696 125~143 141~172 160~202 |1215~1630{1578~2148

211 493 614 132 149 198 1596 2042
178~239 400~544 550~668 126~138 144~155 165~235 [1392~1805|1700~2225

230 561 710 134 149 197 1521 1962
172~316 480~792 550~968 125~163 104~172 143~263 |1085~1810}1340~2530

Wet condition

163 302 358 92 100 . . _
151~181 261~333 330~379 89~96 85~107
¢rc: MEERER X Maximum crushing strength in compression-parallel-to-grain.
%’ﬂ’f@ﬁﬁ%@’é Maximum strength in tention-parallel-to-grain.
T AR (EE ®) Shearing strength (Radial surface).

ﬂ'/uﬁﬁ?ﬁz‘é (#xE@) Shearing strength (Tangential surface).

Results of several mechanical tests.

] _ ] R
compression-perpendicular-to-grain e X Hardness Impact
bending
£ = i ] Radial direction H, H, H a

[f

op kg/cm? ovlml?g/cm‘* zml’?g/cmz os% kg/cm?| kg/mm?2 kg/mm? | kg/mm? |kgem/cm?

Air dry condition

106 174 231 187 8.4 2.9 2.6 0.85
88.9~114 152~211 200~278 164~211 7.4~9.3 2.4~3.7 | 1.7~3.3 [0.68~1.02

90.0 141 179 153 6.8 2.3 2.1 0.79
76.3~102 130~153 162~197 144~166 6.0~7.9 1.8~2.6 | 1.8~2.5 [0.60~0.94

106 171 213 184 6.8 2.4 2.2 0.85
100~113 153~187 196~223 165~198 6.3~7.1 1.8~2.8 | 1.8~2.7 [0.70~1,02

90.8 154 192 163 6.6 2.1 1.9 0.95
82.7~102 144~163 180~203 153~172 6.1~7.6 1.7~2.5 | 1.5~2.,2 [0.83~1.09

96. 4 160 204 172 7.1 2.4 2.2 0.86
76.3~114 130~211 162~278 144~211 6.0~9.3 1.7~3.7 | 1.5~8.3 [0.60~1.09

Wet condition

57.2 94.5 116 107 3.9 1.3 1.2 .
50.8~63.5 | 85.4~105 108~128 | 90.8~112 3.4~4.8 1.1~1.5 | 1.1~1.4

Hy: iREW 7o & Side hardness (Tangential surface).
H:: fEE@E DX Side hardness (Radial surface).
a: Kl =+ 1L ¥~ Absorbed energy in impact bending.




— 34 — MERBIBUIR MY 5 206 %5
Table 3. % 3 K (A
Relations among
= = i ] e F it
RA GRS Static bendin Compression-parallel-to-grain
g
Mark of
study logs ap/on o-lbo/—%b aﬂ/rfu op/oe 6100/-1% Ulcclgu
K ¥ 3K &
VA-1 5 Mean 0. 60 0.75 16.2 0.79 0.37 9.4
& [PA Range [0.55~0.66/0.70~0.86|15.2~17. 1(0.67~0, 850. 26~0. 40| 8.8~10.0
VA-2 5 Mean 0.61 0.69 15.7 0.76 0.31 8.9
#i PH Range [0.55~0.67[0.64~0.80[13.9~16.9/0.72~0. 83(0. 27~0. 34| 8.6~9.2
VA-3 T4  Mean 0.59 0.73 14.9 0.81 0.31 8.0
& Range [0.57~0. 66|0.63~0. 84|11, 1~16. 2/0, 76~0. 87[0. 28~0. 36| 7.3~8.4
IVA-4 EHgfi Mean 0.57 0.70 14.9 0.78 0.29 8.1
g & Range [0.53~0. 60[0.64~0.76{12.7~16. 80, 71~0.91/0.27~0.32| 7.5~9.1
wF i Mean 0. 60 0.72 15.4 0.79 0.33 8.6
Over all #i PH Range [0.53~0.67[0.63~0.86[11.1~17.1{0.67~0.91/0.26~0.40| 7.3~10.0
% s EIN i
IVA-4 il Mean 0.55 0. 44 5.7 0. 84 0.22 3.4
#i [H Range [0.53~0.60)0.42~0.47| 5.5~6.1 [0.76~0.93[0,20~0.25/ 2.9~3.8
Table 4. # E Ha
Results of compression-

R KX & 5 O F m Radial
Mark of Ry u Er ap
study logs g/cm? % 108 kg/cm? kg/cm?

& (2 IR I
VA-1 EH{E Mean 0.88 14.5 15.0 41.3
#i [P Range 0.87~0.89 14.0~15.5 14.0~16.1 38.6~43.9
IVA-2 i  Mean 0.77 16.0 14.1 44.1
i Range 0.77~0.78 15.5~16.5 13.8~14.5 38.7~49.3
VA-3 EifE Mean 0.76 17.0 14.3 48.5
#i P Range 0.76~0.77 16.5~17.5 13.3~15.2 44.4~50.1
IVA-4 SE(E Mean 0.79 16.0 13.6 46. 4
# P Range 0.73~0.90 16.0~17.5 12.0~15.3 40.7~52.6
P ¥ SE¥{E  Mean 0.80 16.0 14.3 45.1
Over all i PH Range 0.73~0.90 14.0~17.5 12.0~16.1 38.6~52.6
% i BVN &
IVA-~4 EHEi  Mean 1.17 101 9.33 33.2
# PH Range 1.15~1.18 100~105 8.96~9. 68 30.0~36.7

Er: EZEHWDY v 7 1%$ Youne’s modulus in radial direction.
Er: EHFRDOY v 7% Youne’s modulus in tangential direction.

DEBREORPIHER2HILENTVE, VE, R VA4 EOoWTKELSEOLEBEZTE L, 4
REEOY v 7B KRCRBOME X DK<, REFMTH 0%, EHRLHTH 66%L %> T5b, HLHl
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o B H B %

mechanical properties.

@ 3 3% oy mOE B &
Tension-parallel-to-grain bending Relation
oplot 0'1‘0/_}'3‘ Ul‘{/nl_f“ alRu? oc/TR oc/ Hy o1mm [ He

Air dry condition

0.81 0.88 22.2 1.3 6.0 102 62
0.71~0.86 0.72~1.01 18.6~25.7 l.1~1.7 5.5~6.3 92~106 47~79
0.77 0.94 24.8 1.5 5.6 106 65
0.68~0. 86 0.82~1.11 17.9~31.2 1.3~1.8 5.3~5.9 90~122 53~80
0.75 1.03 24.6 1.8 4.7 95 70
0.73~0.77 0.94~1.13 21.0~28.7 1.5~2.1 4.4~5.0 88~102 50~86
0.76 1.06 26.2 1.9 4.7 95 73
0.69~0.78 0.74~1.21 20.5~29.0 1.2~2.1 4.5~5.0 86~108 53~90
0.78 0.97 24.4 1.6 5.3 100 65

0.68~0.86 0.72~1.21 17.9~31.2 1. 1;2.1 4.4~6.3 86~122 47~90

Wet condition

3.9 93 72
3.6~4.3 79~102 66~80

il B il *
rerpendicular-to-grain tests.

7] Tangential direction

direction %= i ;

&p R gk Ru u Ep Tp &p B g
1072 n g/cm? % 108 kg/cm?| kg/cm? 1072 n
Air dry condition
0.27 4 0.90 14.0 9.98 30.2 0.30 4
0.25~0.29 0.88~0.93 [ 13.0~16.0 | 9.78~10.4 | 27.4~33.0 | 0.27~0. 34
0.31 4 0.77 16.0 8.38 28.8 0.34 4
0.27~0., 36 0.77~0.78 | 15.5~16.5 | 8.06~8.62 | 27.4~32.8 | 0.32~0.42
0.35 4 0.77 16.0 8.40 30. 4 0.36 4
0.29~0.38 0.76~0.77 | 15.5~17.0 | 8.16~8.82 | 27.6~33.1 | 0.31~0. 40
0.33 12 0.74 16.0 8. 64 26.7 0.31 10
0.26~0.42 0.72~0.76 | 14.5~17.0 | 8.28~9.00 | 22.5~33.2 | 0.25~0. 40
0.31 24 0.80 16.0 8. 60 29.0 0.34 2
0.25~0.42 0.27~0.93 | 13.0~17.0 | 8.06~10.4 | 22.5~33.2 | 0.25~0.42
Wet condition
0.36 8 1.14 95 5.57 25.0 0.44 8
0.31~0. 40 1.12~1.18 — 4.99~5.96 | 20.0~31.1 | 0.35~0.55

&yt HPIIRZE  Strain at proportional limit.

WREE TR KBTS 5 S IRO L H AR ES I TH 0% TH DO L, EMREMTIEN 90%L780 %
DRBL TRV, LBIREI S ARIROME S EEH M TK 102, ERFATY) OZBELNChAS
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Table 5—1. RfEHAHES IERRER (KRR
Results of tension along radial direction tests

(Air dry condition).

ﬁaﬁggf% 3 Er 2 Op 2 spz OR . Emaz
- -2
study logs 10%kg/cm! kg/cm 10 kg/cm! 10
VA-1 FH(E  Mean 16.9 56.3 0.33 96.1 0.65
# [H Range 15.6~18.3 | 52.8~63.7 | 0.31~0.39 | 84.2~106 0.58~0.72
VA2 EifEi Mean 13.7 55.3 0.41 101 0.89
% P Range | 13.3~13.9 | 53.7~59.3 | 0.39~0.44 | 95.5~107 | 0.84~0.96
VA-3 5 Mean 14.2 59.7 0.42 124 1.25
i P Range 13.4~15.8 | 54.3~65.0 | 0.38~0. 47 109~137 1.06~1.38
VA-4 gl Mean 13.5 45,8 0.35 113 1.23
di [PH Range 10.6~15.6 | 30.1~53.6 | 0.24~0.46 101~121 11.1~1.51
e Eii g Mean - 14.6 54.3 0.38 109 1.01
Over all @i [ Range 10.6~18.3 | 30.1~63.7 | 0.24~0.47 | 84,2~137 | 0.58~1.51
Er: dZHBOY v 7  Youne’s modulus in radial direction.
op HBIRRE Stress at proportional limit.
&pt HBIRRZE Strain at proportional limit.
or: XFEFFDF|ER X Maximum tensile strength in radial direction.
Emaz: WHEERE Strain at maximum tensile strength.
Table 5—2. BERRFAES IRABRER (KEkiE
Results of tension along tangential direction tests
(Air dry condition).
R S | ERAL —
Mark of|Position Er oy &p o Emaz
study |in cross 103 kg/cm? kg/cm? 10-2 kg/cm? 1072
logs|section
VA-1| ¢ |PHiE Mean | 912 32.4 0.36 68. 1 1.08
#i PH Range | 8.84~9.56 | 32.0~33.2 | 0.35~0.36 | 63.6~76.1 | 0.92~1,33
B i Mean 7.03 25.7 0.37 57.4 1.39
i B Range | 6.24~8.00 | 23.9~26.8 | 0.31~0.43 | 52.2~63.3 | 1.15~1,72
IVA-2
c EfH Mean 7.87 27.8 0.36 67.5 1.35
&1 PH Range | 7.26~8.42 | 26.1~29.9 | 0.32~0.38 | 66.0~69.2 | 1.28~1.40
B | T Mean 8.26 30.8 0.37 77.6 1.34
#i P Range | 7.68~8.72 | 27.6~32.3 | 0.32~0.42 | 72.7~82.6 | 1.29~1.49
IVA-3
c | ¥#Hi Mean 9.02 32.5 0.36 83.3 1.60
% P Range | 8.44~9.35 | 27.1~35.3 | 0.30~0.38 | 80.3~86.8 | 1.50~1.74
VA-4| B |JF¥HE Mean 7.36 31.8 0.44 69.7 1.61
#i P Range | 6.36~8.87 | 30.0~32.6 | 0.37~0.50 | 67.2~72.0 | 1.42~1.84
a E Et4fl Mean 8.11 30.0 0.38 70.6 1.39
Over all #i P Range | 6.24~9.56 | 23,9~35.3 | 0.30~0.50 | 52.2~86.8 | 0.92~1.84

Er: gEmbmoYx v 7% Youne’s modulus in tangential direction.
or: EREROS RS Maximum tensile strength in tangential direction.

Lt >Tnb,
SEREEORE BEREREE R % Table 5 IR ¥, Z DREIIAR D OIETHARI X Siz, EhoOREL X
D FRLREED—I & BIBRIED LB H M OMBIKEZER T 52 L BEETH - DT, ERMEELICHED



Table 6.

WEMOER T CRMERD

SRR L 5 O35 5k

HEBRR GEREED)

Results of tension-perpendicular-to-grain tests of specimens from disks in wet condition.

RARES

o 4 v % 3 A] H B &
R 3 fi Tangential direction Relations
ls\iligl; of |position in Er . R . .
H T max
logs [CTOSS section 10”1{/gcm2 kg em2| 10% |k g/cma2| 103 |7/ ET opfor
TTr"Meime B 507 | 22,2 | 0.46 | 428 | 0.97 | 0.73 | o.64
A i 5.62 [24.6 |0.40 l40.8 |0.75 [o.51  [0.60
Range ~6.30] ~30.2] ~0.49| ~44.9| ~1.22) ~0.77 ~0.73
T M| 656 | 35.9 | 055 | 56.8 | 118 | 0.9 | 0.64
B i ol5.86 [29.3 [0.41 449  [0.79 |o.63  [o.60
Range ~7.24) ~40.0 ~0.65 ~60.0 ~1.30 ~1.02[ ~0.68
IVA-1
LA fE | s.95 | 33.2 | o.57 | s1.5 | 1.12 | o.88 | o.67
c i 4.88 [27.3  |0.42 |42.2  lo.77  lo.e4  [o.61
Range ~6.55 ~B37.5| ~0.75 ~54.0 ~1.26) ~1.02 ~0.73
¥ | 6.11 | 3.8 | o.52 | 53.5 | 1.22 | 0.8 | 0.59
D T 5.40 5.9 l0.43 6.8 |1.17 .52  [0.52
Range ~6.91| ~36.8 ~0.63 ~57.2 ~1.24 ~0.92 ~0.68
Y3 M| 508 | 249 | 049 | 421 | 114 | 0.83 | 0.58
A ¥ 4.74  [22.3 .41 Jal.2 |0  [0.75  o.52
Range ~5.45 ~27.5| ~0.58 ~43.5| ~1.19] ~0.89 ~0.66
vl 6 | s.72 | 328 | 0.57 | 53.3 | 1.45 | 0.93 | 0.62
B i s.62  [32.0  0.55 |52.2  [1.32  [0.89  |0.60
Range ~5.92 ~34.9 ~0.62 ~54.3 ~1.64] ~0.96 ~0.65
IVA-2
L fl | 476 | 2409 | o.52 | 48.1 | 1.95 | 1.01 | o.52
C b 466 |24.8 [0.51 |46.2 |18 [0.97  |0.50
Range ~4.89 ~25.1 ~0.53 ~49.6 ~2.11] ~1.05 ~0.54
o 6 | 428 | 2221 | 0.52 | 43.6 | 1.86 | 1.02 | 0.51
D w 3.82  [20.1 [0.45 |42.7 (169 [0.94 [o.47
Range 4,56 ~24.8 ~0.59 ~44.7 ~20.1 ~1.12 ~0.57
LY | 597 | 33.7 | o.56 | s2.9 | 1.38 | o.88 | 0.63
A ¥ s.82  [32.7  |o.55 [s0.2  {1.07  [0.83  {0.60
Range ~6.16] ~34.8 ~0.59| ~57.4| ~1.44 ~0.93 ~0.65
XFMfa{n | 502 | 30.8 | 0.62 | 53.7 | 1.90 | 1.06 | o0.58
IVA-3 B w 4.58 7.9 |0.53 1.6 [1.59  fo.98  [0.54
Range ~5.27] ~33.3] ~0.66] ~55.9 ~2.22 ~1.12 ~0.62
Y | s.00 | 2726 | 0.54 | s0.1 | 1.86 | 0.99 | 0.55
¢ i 4.93 5.0 fo.so 8.0 |1.70 Jo.97  o.51
Range ~5.27 ~30.0 ~0.59 ~52.0| ~2.02 ~1.03 ~0.59
* ﬁn f | s.36 | 31.7 | 0.60 | 51.1 | 1.87 | 0.94 | 0.61
VA-4 A % 5.24  [24.9 [0.45 |48.1 |1.16 [o.88  [0.51
Range ~5.54] ~34.9] ~0.67| ~53.7] ~1.54 ~0.99 ~0.67
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Table 6. (23%)
FARE | g2 41 15 41 B m_ 5 M M_T R
H Tangential direction Relations
ggfl‘gl; of Iposition in Er B R o .
cross secti 10%k » ? max | gp|Ep | oplo
logs ection /gcmg kg/cm?| 1072 |kg/cm?| 102 /Er | oplor
SFMiéjan & 5.12 31.1 0. 60 52.8 1.80 1.03 0.59
B " W .93 9.6 fo.55 [s0.6 [1.62 0.9  |o.55
Range ~5.39] ~34.5] ~0.60] ~53.8 ~2.02 ~1.09] ~0.64
:FMeiLG fie 4,97 27.3 0.54 49.6 1.96 1.00 0.56
VA-4 c E 4.79 218 |o.44 475 [1.59  [0.93  [0.46
Range ~5,13] ~29.4 ~0.59] ~51.6] ~2.72 ~1.04] ~0.62
¥ M| 408 | 22.0 | 054 | 449 | 245 | 107 | 0.49
D i 4.00 [20.2 [0.48 [43.6 [2.22 .75  |o.45
Range ~4,20 ~23.00 ~0.57] ~45.6] ~2.67] ~1.13] ~0.52

A: Sapwood, B, C, D: Heartwood.
DD EBRFMOZITOVTKICKEEE SIRRAE (Table 6) OB ETL -7, REICHTHLROILE
XY v SERITHI65%, TRRIEX T 4%, BAETH 120%BEOEME S,

T, BIRYIEIMT &GO BET 5, SRR & OEM TS IRIERFE R % Table 6
Y. i, YV RS XUHEEREE OFM

VA -1 —— &
Erxlo’ky 2 . 0’7-,%,_’”2
7} e 8 0 70
/&\° 7 WA=
L - o AL
or B g E——f 0 A, e
5k -7 > x 450 or 3
.- N x |
4k ey x o 08 @/o g
8% 25% 42% 8% 06l 8 ° 8
8% 25% 429 58 %
7+ Wa-2 470
6 6 & —60
sk WMM so 12k WA-2
4 s 40 Lof g
B o
8% 25% 92% 5% 08l ila/V
JL A3 0 8% 25% 42% 59%
T I e 50 Lor ° &
Q x )
ar 77 229 37% 40 08 §/
% % 1% 7% 22% 37%
IVA-4 IV A-4
6k B Hs0 r2r e
sp EE——ee 450 0} ge/‘&\@/—-—-’?
T -
T 6% 3% & 4o WF 5y 26% 3% 60%
g — A 5 ¢ 2 ot s i i '
o, -— — Di; -— —
v ¥ 41 @ o Vth T A B o '
Poistion of cross section Poistion of cross section
Fig. 1 %EMAKICE F 2B or Fig. 2 ZiBAEKRICEK T 2R E or/

B L Er ORI%

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

Er otk

Relations between position in
cross section and values of or/Er
in tension along tangential dire-
ction (Wet condition).
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e X 525{b% Fig. 1 WRd. Rdo%TRb LICKiEE, BEROME? SRk E ColEms M
ROFECHTHURTRLALDIDOTDH D, INOOBEEOEEFMOZEITFERCL > TRED,
MRS St o7z, L L, Fig 2 iR or/Er OEIZHTHTHSE, FOEATLY
METRREBKL TV B,

g, AMBREARC OV THHEST(L), BEFM(R), EHFECT)O 3B 5 [EIRED v
v 7R E LONREZ k5 & Table 7, 8 DX 3512/ 5, vV /ERROEMEIFEAMEIR, 5%
WL EREAER & 5 REER & TH/ANDERITD 5, #HEHME 100 12 LK &M 2 FROkEE KD
5L, BIEANICIXL : R : T=100:6.7:4.0 Lis 5%, XECYMEES T o7, MRALRAEZ LA
VIO O v 7 REGEHEDL AT 190X 10%kg /em?,  AfEH MK 14.7X10% kg/em?,  EMRGRIDKY
5.1X10%kg/cm? TH v, LFEHFETTDEILL T 5235, #HHEFS NI L CERF R TIRSEOHEE V.
& SRR TIINI60 R E R LR > T B, EHEMLAIREIZOD W T L:R:T=100:8.2:
5.2 78, WMOKRY 1T BN, WHihm, EEFITH10%, BERFIITH2B%E, Tk, 35RHE
STIXL:R:T=100:5.5:83.6 &7, FEHMOMIIAM OB RITELIL TV 525, HBHEF R TIRH
30%, EMHMTIEE 10T 5 EOEIE,

N O C )

AV IERYTHMEN Y <~V 2V EOI V4 Y MORBRER 4 RERNRIC, ERANRBREIC X 5%

Table 7. {#E2E3#CBT 5 ¥ v 7 RED Hix
Comparisons of Younc’s modulus along three mutually perpendicular axes.

B oA JE4EtE Compression tests 2[iEaE: Tension tests EHE & 5RO LK

2 (%) It %2 (» 1o} E/E.
Mark of Percentage Ratio Percentage Ratio tiSe
studylogs |y ' g | 7 |r/T| L | R | T |RIT|] L | R | T
IVA-1 100 5.6 3.7 1.5 100 7.9 4.3 1.9 | 0.80 1.13 0.91
IVA-2 100 6.0 3.6 1.7 100 6.5 3.5 1.8 0.89| 0.97| 0.89
IVA-3 100 6.9 4.1 1.7 100 7.8 4.7 1.6 | 0.89| 0.99 1.03
IVA-4 100 6.4 4.1 1.6 100 6.8 3.7 1.8 0.94 0.99 0.86

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

Table 8. [EAS 3 W T 5FEM O LK
Comparisons of mechanical properties along three mutually perpendicular axes.

B R E JE#Ei{E% Compression tests 5|5E#Ex Tension tests
71N AL
It il R Ef . It &= K i = ke
Mark of Stress at proportional limit Ratio Maximum strength Ratio
study logs L R T R/T L R T ‘R/T
IVA-1 100 6.1 4.4 1.4 100 4.9 3.5 1.4
IVA-2 100 8.0 5.2 1.5 100 5.1 3.2 1.6
IVA-3 100 9.4 5.9 1.6 100 6.6 4.3 1.5
IVA-4 100 9.4 5.4 1.7 100 5.5 3.4 1.6

L: Longitudinal axis, R: Radial axis, T: Tangential axis
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REREITH, SREFMLEO—MIEEEZ S 5L Lhic, BRUIEIMMIITA 35 E@ER & U TERAK
ZEAFICK G L, BEMRGROBESERSH—ERFRERN L, Soh @Rt ihiZ>Enk5ic
55,

1) RBEAOKEKE (BKES 14%) R 2 FEMEOMMIL 0.72~1.01 g/cm® T, XDty
f#Ex 0.83g/cm® TdH -7,

(2) RERBICRT 5RAES ©EMETHRUCEEBIT #$09ihF 0% &1 15.4km, HIEFGEOH A
18.3km, MFPROPAIC 24.4km T, FAHEMOZEIHE VBB LN o7

(3) FAMI B YV /RITIRLABEIXREOH AT, FHI9EIT T 0.72X1072, HUEHHET 0.33X1072,
HEIRRT 0.97X1072 Thotc, FROYE (IVA-4) 13FHIRIIT T 0.44X1072, HEFET0.22X1072 &
0, [EREIZ DRTOR/NSLBERETR L.

(4) MEHEE S ZHEE & ANTE S THRUAHEIE, [EIKETH 5.3, ZIRE IVA-4) TH3.9&
tot, WEEEANESIMEEEEANGHRS X H R KEREEZR L,

(5) PrIRANHE, WHE, MEHEOICERT 5, KAKLIEATHORRXESTHS, WEH
MIBAKAEI I THRLUAMEER, B2 H&ET5E69100 &7,

(6) HROUIEIFEHEET 2 LRAKIZOWT, R OZERIC X BB MO IRIEX (or),
Y v 7 RE (Er), or/Er OZ{b&RDID, BHMEMLD or/Er OEMER T 5130, RN @@
Bobhid o7,

(7) EZAE3 WY BMBEEDLR, Fbb, L R: T OffEY v /R T 100 : 6.7 : 4.0, JEH
HBIRREET 100:8.2:5.2, SI3EME T 100:5.5:3.6 &7 0, BHFERIR DBV EBEDLNE,

X R

1) BHERERBRBAMVE : BHIEM OMHE 2, SRR, 190, pp.127~133, (1966)

2) EWEHRERBIEAME  BEEM oY 3, IR, 194, pp.7~39, (1966)

3) EHEHRERBRBAMI : TR OMHE 4, HHADTHR, 197, pp.74~88, (1967)

4) BEHEMRERRBEEVRE: =—7 (I r1v) HMOMERER, HHADIR, 97, pp.151~162,
(1957)
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IV. Mechanical Properties of Keruing Woods grown in Kalimantan

Ry6zaburd Yamar and Kéichi Koxpd

(Résumé)

This paper presents the results on the mechanical and elastic properties of Keruing woods
(Dipterocarpus spp.) grown in Kalimantan. The tests were conducted mainly by the methods
provided in Japanese Industrial Standards of testing for small clear specimens (JIS Z 2111—2117).
The general descriptions of test materials and test groups are given in Table 1. The main
results obtained from these 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 are given in Table 2. The range of the apparent specific gravity of test specimens at air
dry condition (moisture content=about 14%) is 0.73 to 1.01 and the mean value is 0.83.

(2) The relations among each mechanical property are given in Table 3. The mean
values of the specific strength (omaz/Ru, Giitezahl) are about 15.4km for modulus of rupture
in static bending, 8.3km for maximum crushing strength in compression-parallel-to-grain and
24.4km for maximum strength in tension-parallel-to-grain, respectively.

(3) The value of maximum crushing strength in compression-parallel-to-grain to shearing
strength along radial surface (o¢/rr) is about 5.3, and the value of maximum crushing strength
to end hardness (o¢/H;) is about 100 as shown in Table 3.

(4) The values of maximum strength to Younc's modulus (omaz/E) are about 0.72X10-2
for static bending, 0.33%x10-2 for compression parallel-to-grain and 0.97x10-2 for tension parallel
-to-grain as shown in Table 3.

(5) The results of compression perpendicular-to-grain test are given in Table 4. The
values of Youne’s modulus in both radial and tangential directions of specimens at wet condition
(IVA-4 log) are smaller than those at air dry condition.

(6) The results of tension perpendicular-to-grain test of specimens at air dry condition
are given in Table 5. The relations between the position in cross section of the wet disk and
the values of Youne’s modulus, maximum strength and or/Er in tension along tangential axis
are shown in Fig. 1, 2 and Table 6, respectively. No definite relations due to the difference
of position along the radius could be detected, but the values of or/Er decreased somewhat in
sapwood.

(7) The comparisons of strength properties along three mutually perpendicular axes of
symmetry are given in Table 7 and 8. The ratios L:R:T in Youne’s modulus are about 100:
6.7:4.0, the ratios in the stress at proportional limit in compression are about 100:8.2:5.2, and
the ratios in the maximum tensile strength are about 100:5.5:3.6.
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V. W=V R VEILL VHMOBEAY ¥ o —1L
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Z OFEBRITAM 5 & CHELEE T - T AHEEMICBET 2 IR0 —RE LTE b b TR D
DT, HY =V EVEI ALV OVT, EEERR @EREREOIE) 27745, X5 ATERR
TP o~ ARBE INMICOWT 3EfTR -7 dDT, TR LTRELSTWIRBOEE, B, I
MR ERASHIT LT, BREOBRA Y O . — A B X CRERMERELLIDTH 5,

SEIORBIC BT > TIE, SEDIRLRFES 7 — MM ORBTHLL D B DAE D IT X 5 INHEE,
EEMMONNFEARE, EEREREOMENHELPTEINAOT, S$E b ZOMERFT2ENTA
FENARDIKRD 5L, VA-2 ARCOWTINSORBEITR -7,

ks, TOMOIK VA-1, VA-3 oW, MBI E AR D MaE, IIRBELDER TR
L7z,

HEBICER L, THNTINCRBMESERASENE, FEAFM XKEE, LOCISHWREZER
ERRK, SEEREEHEE TR EHT 5,

2. & B F &

2-1. RERNEDHH

IRt B AEE T OERERRY UL, MRMDEKENI0%D & & OEEEE (%/hr),
BLOCEGKE 12~6 % £ TOEREEORTEEGZRD, KIS X UARR D FICEEEED MRS
PICL, ERAIEBRR Y O o — AR OV, WO » YV RITEMOR T ¥ . — LHERD i
Uil o7cdDTH 5,

ANLERAY T o —AVRBRER DB I TR HDIC, oI UDBEBRMOKIEDORA Yy ¥ . — 1%
o TR LERD B, TORDILBWIES L HEE LT, 100°CORREEREABY kb, ZoMiEo
BUED R 7Y o — VB HEE LT,

ZD 100°C DAREERR» SHAKRNCHESINICRAY Vo -1tk b, 2RIOANTEBRAY Y .~
LVRBREETTRV, LOBCROEHIDWCHE, BIEETL 7,

1) W% EC X pEEFHOEHIT oW T

2) HHEh & MM ORBERHITOWT

3) AWYAEIC & BIHERS X CEEEEDE VI OWT

4) KR D A, FABIOEERLE, EHEMicowT

2EDRBRICOELORERE, EROHEKRSDWTRITL, 3EHOMBREMEZHREL, LD 2 EOHK
BTHMEADDNAEECOVT, BICEAZBVTHREZTARY, TOMEE 1, 2EOHBEREY

(1 AHBMIHE - BEHEL Q) AMENTHERNESE
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5, It vHOR#EEE X bR 17 3198 6~10em
5&@17V;~/P%%ibfco

2-2. HEMOKEL ) LR o~ O S, -lr

// 02 ™\
# % N\
) [ 7 04 \
ALY VA-2 OILKIZEX L// o5 \W
0 .

- . oo / - 7 RAEBR IR
Tem CEG)Y, Fig. 1A & | gg\) \\ o KB 07 13 16@H)
SIEFME LI, COIKITIE ! 09 | ©o maitor

T 10 Ll; @H;}i‘i 0€E. 13,

U< G . 100 EHELHAR
EIEMIGE <, Ao Lk & \L\ 1 //71 war o
DHTNEIED L b DTH B, \— 2 —/ ALFLIRAT - BV

N\ Iz 4 WA, 02.05.04 05,
VA-1, VA-3 3UKI%, D N -7 WHH. 08, 09 16,
7
#E 0 Fig. 2, 4 DAY RITH V a
= e —— _—
NIHRES VA-1-09, VA 38 cm -
-3-03 DB A EHIL 72, Fig. 1 74 vif (IVA-2) DARRY K
CDE i, Wit BVILER Sawing method of Keruing (IVA-2).
Table 1. BRI O~Fi& #sk
Size, number and sawn board mark of each test peace.
] MERA DK F = (cm) | wtst
o - R E — HERAREKRSE S X WK b
FEEXEXRE o
IVA-1-09 1 LMo B
100° C D 23H 7
i 2X10X20 IVA-2-06 1 Lo# R OH
AR
IVA-3-03 1 LM o OH
IVA-1-09 l 3 . L o# | B
IV A-2-06 | 4 Lo#oiE A
o 2 L # O OH
oMW B 2%10%30 VA-2-07 " o # & B
o 2 Lo# oW H
IVA-2-13 4 O # &
IVA-2-16 2 o o#  H
IVA-1-09 2 Lo otk H
IV A-2-02
IVA-2-03
VA 505 4 ok
IVA-2-05 % 1 LM R H
2.7%X20% 60 VA 211
NT#HR 7 7 NAaia
:L‘_/l’%itgﬁ
AT & 2| o # & H
2.7 X20%60 1 N
2 7% 20%40 IVA-2-10 1 L # fE H
2.7X20X60 IVA-3-03 2 Lo# oW B
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A-2

( 02, 05.04.05
H. 12, 14,

IVA2-10a (A7 Va2 -L s\ B 41)
VA2-10a-1 (R, RRE1R)
A-2-10a-2(100°C, | hr %A &
RBEZLR)

x 1 BuxiEdnea®
R : T AXKEF AR EHE

Fig. 3 IN#ERAE A ORIXALE & AIERLE

Fig. 2 /14 vHMOAERD X Cutting position of sample from
(IVA-1, IVA-2, IVA-3) test board and measuring position
Cutting method of Keruing from sawed of shrinkage.

board (IVA-1, IVA-2, IVA-3).

L 7B & OFME D SRR B, 100° C O R2EEEMSBM, NTEHA Yy T . — LBt % Table 1
ERTHET oA o7, 7k, A7 Y.~ ARBMOARD LTI, £OmEDARAHD S Fig. 2
CART & S CHBHEHAICRESE Scm O/NBRR %2 & D, MIEKE R X KRR R5HE 028N
EROMERE Uiz, E2R8BHM IVA-2-102 229V Tk, X512 Fig. 3 RRTISICAAAR»L 2K
DNRBFEED, MUEEOERKEIGEERL GKEORBREFL A kDb L L, £
BFRLARBMOARR D HFSL &1, ThnRKBEROETHET %,
2-3. B EHE

HEBREEL ST E T 28R, FE, EBORESRER ECo2WTik, iTlPY iiEimciidL <
WHEDTHEIET 5, NBREMOESBEIBIEAER &b 14 & LTWd, FEEMORE S RIE ik
B, Ay Y. ~AMBE b5 AMEL, TOVEED L WVIEERAIERDOHTRLAD L,

3. HRERBIUER

3-1. FIRMRER
VA-1, VA-2 OIKD LIRS LICBRBM ORI B DR % Table 2 R d, 0 5 bILKROK
L&D E ORI S B, 1TER—ME» SR L VA-1-09 & IVA-2-13 ORBERBRM & 2 18
Thi¥, VA-1-09 OFPEBEERMELH CIC L rb LT, SKRI10%IGOEEHEE OE B Ok
EER D REOEMEER itk » Tw 5,
Dz b VA-L, IVA-2 OFILKRMICIE, KODFLTIITIXDE D ENBEVLDEEZ OIS,
—%, NA-2 OHIKPSROENERBRM DD, RO X 5 kfims@Bobhi, $hbb,
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Table 2. A KOEHEE, IR, FHE
Drying rate, shrinkage and apparent specific gravity at oven-dryed of each log.

D.B.I.60°C, W.B.T.REB T

-
® 2 35°C D&IF e = "B &
KR D | 1090 | gk RIS R B R D | o -
K| B H ATE | M g | & Carlem
(%/01) |(1/pr=10? (tﬁ J4E) L] E X
IVA-1 09 LR B 0. 10 3.38 e —_ 8.29 0.891
07 LR E 0.07 1.20 14.03 10.56 0. 867
13 ” 0.11 3.35 13. 41 7.61 0.783
o 0.09 2.28 1.23 13.72 9.09 0. 825
16 puk vy g=] 0.30 5.00 13. 14 6.92 0.746
07a LHAER 0.08 1.80 6.62 12.10 0.746
IVA-2 07b ” 0.08 1.90 —_— 6. 84 11.57 0.738
o] 0.08 1.85 6.73 11.84 0.742
06a LFERE | 0,09 2.10 7.59 10.75 0. 741
06 b ” 0.08 1. 65 6.83 11.18 0.728
13a ” 0.12 2.20 —_— 9. 44 9.57 0.756
13b ” 0.11 2.60 10.70 8.76 0.755
o 0.10 2.14 8.64 10.07 0.745

SREAMA~HHE L B X 2 XIR 10X E X 30cm
REE# O SIFERIZ 5 s FoiE,

1) BOHEERM QVA-2-07) B0 & JER & ORI BT (IVA-2-13) & T, FHEBE Rz
D, HEHRBMDOERHEL Lo TV B,

2) FrfiEMABEGREE N, KR JIOEEEERILET 5 &, HESBRE>ER OGRS - T,
CAUSHITHRDAL A L 5 7 7 — A HED DRBREER & AL 7 BT B, '

PER, IREB ORI D BISEESEE IR B > BIE>EE OIEEE X SR T %%, R—AKRIMEDOEE
A ERRIC A WEEEOEREE AT T 5 X 5 Mt d - TE, KEOhAHEDRWIZ X AFEEED
ERFIEEL LY, PR o TARONAEDERHL, D LDEELOND, LEisT, F—E
W25 ERM Lo E LBHERERM & T, EEEREIRE <BREOBGESE L THREEN TV LV XX
5, ZhidE7: Dipterocarpus O—FEHIEHE dEZ OIS,

3-2. 100°C B EHIPHER
VA-1, VA-2, IVA-3 O&ERKS S L T oORBMEZAED, 100°C OEHRHTERICERL A

Table 3. 100°C D& EEEAMEER
Result of quick drying test at 100°C temperature.

pos] REOWIEE [ MoKk WEEniER (O | BEEGD
WAHES 8 | THD [ v (S Fmt ap w e | & % | g | s
(em) | i | 28 | win | o0 | o | 7 | S | Eom| |7

IVA-1-09 19 7 4 2 |56.1 71 47 2.0 80 11.1]12.8

IVA-2-06 7 3 6~7 3 |56.8 52 48~49 | 2.8~3.3 | 73~75 | 11.0 | 23.3
IVA-3-03 10 | 5~4 7 3 |55.0 34 48 2.8 73 9.4 | 20.0

1 MBI, ERROMEOREIKOLIT, FORELY S OB OSMITL, Sndoh
L4 VWHLDETIIOE 1 ~8ITHEL, NEHhIRAFIZLT1I~6ETHEL, TOHEREIC
Lo TINA VIZDOWTDRERETR LD,

B HE  EE 2 XIE 10X FE & 20cm, #E L 1 REH AL,
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ROKEORE, 15X OHEShci#hsgibin £% Table 3 KRT,

INHOERD D, BUERIRAS 3K OE, RO EALBEE SIS,

1) IVA-1 LKRFENBE LT L, DWTVA-3, VA-2 &7 0, BHHAELCIKWIVA-2 3L
Kix, k0HVvEITEMOF 27— V2 MEARELALRSNS, 2) VA-3, VA-203K
it IVA-1 ORKE D LERBEDOROMEHOELRAKRE Y, 3) EloWiiihd IVA-2, IVA-3 KD
FRIVA-TIAKEL D HAETRTV, 4)  ZORBRIC X HEEREIIZIVA-2, IVA-3HKIZIEXTIVA-1
HARDH K 60~80% %\,

Uk oz inrd, EOZAA VMO LNEMOER A7 Y 2 ~1iE, VA-1 KO L VA-2,
VA-3 AADOHED 2 70— TRKNEI, THLhICHEGLICAY Vo ~1E, KIERDOLOBRI W
LR S v,

1) IVA-LHIKZH LT, #IEh BB Lo &2 9 5 < UICHEERIERE 47.0°C, iR
IR 2.0°C, #KRIRES0.0°COEM:, 2) VA-2, VA-3DEZAMIKITHL TIE, %RLEHHAIEH
S TR RDIRE DR, WIHIEE 48.0°C, FIRIRINE 2.8°C, HRIRE 73.0°C O&M:, it
RTCOIKITHETHEMELTE, THEDODPBNWELZ 5 BiFE L > iEHRKIRE 47.0°C, HBIRIEEZ
2.0°C, ¥KIRE 73.0°C &725,

3-3. AIERRTS 2—ILRKER

IR 7 ¥ o~ L ARBIE 3 BfFL o 70t TR LThOMBO BRI KIEIRD XL 5 CTh 5,

F1EHRIE VA-1, IVA-2, VA-3 OHKMEFR—AY Vo~V TERLT, LTORICEN, INHE
B, wERHLECOENRMOHELZAS P T DT -7cdDTH D,

F2EHBRTII VA-1 ORKREZRE, MEMCENUL W5 L Bbh? IVA-2, IVA-3LKOAHER
M, TROHRIBE LAY Vo — VTR URBEOBEZILIKL, T IVA-2 ORKIZ>EHEEDOY)
R EWBMORRSNAALEIC X BULER, HRREHOMELRTT LI,

9 3 EEERITHT 2 MORBR THEMESED ShA BB T > EFERFT 5N T, IVA-2 JLKZERKIC
U THEM B2 EL, TORORE, MRV ORERR, Fv, IR, #ihkSicoSHE,

Table 4. HHEROBEK LN & BB ES

Drying conditions and number of test pieces.

A N KD & RRHME S
H H ; . e | BAES
IR | ARER | AR . .,
(€ | mEcH | CH oA
09-1
VA= 09-2() —
71 [A] L BR 47.0 45.0 75.0 08
K g ‘ VA2 — 092 ()
IVA-3 03-1 _—
_ 03, 05 08b
% o2 @\ 5% 47.0 44.0 75.0 VA= | 11 09 b (#)
VA-3 | 032
% 3 W B 45.0 43.0 o | vaz | 2 %o | B

o GR) RAWEE LRBMETL, B3 ERBROMBRNE TR TOEEM TH 5,
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8 ma-l ‘
T men i ima s 2L
ok mA2 100C, 1)
o 554 Jaem
WVA-3
6%,  —a— 03-1 1RBHH
e 4\
K 50’%‘
b Ny W.BT
7 NN
&, DBT-WBT.
. 4 Fig. 4 7 A Y OB
Ty % 1ER% (VA-1, IV
A-2, IVA-3)
0 Drying process of Keruing
(1st test, IVA-1, IVA-2,
‘ IVA-3)
1 { L 1 1 L L [
0 40 80 120 760 200 40 280 320 Chr)
B B e S B R 7 R A R RS L)
Z B’ 858 &
30F VA-2
G- (FD BA R B DBT.
=% lwan  EeomEe
oF ST 08tie
IVA-3
4 —&— 03-2 4R 8 41
o
% 50
%
T
i
. 30 D.BT-WBT.
Fig. 5 74 vMoksgn &
E2E% (VA-2, C
IVA-3) 0
Drying process of Keruing ; oy
(2nd test, IVA-2, IVA-3) 1o N AN R S
0 %0 80 W 760 200 240 290 370 <hr)
5/Lé54:‘?355*?/23///"2/'5/'4(:(&])
LA . S BE
Eﬁg‘glzf:o
FZXBROVINRITE 513 X OWKIRE, 1 LBt i Table 4 Wi,
BT RTH, AR EREEZEERVHDOT, PR EOEMFEIWTh D 100°C T 1ERIFTR
97’;,

3O OF R Fig. 4, 5, 6 17, K TR S XU LERORMEE%E Table 5 1IWF 4, &
7o, RERMTIRED DY LI/ N %2, 52U ORAEEL TrLERL L LItIROIMER D Fifi
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80
[T 0BT
—e— 02 p—
10k % 1&54:(%»@%%/007:,/»)
—o— /4 )
- IS E7 1= O
= 6ol .
N
* 5 S
Z : W.BT.
Cw T
Jm
. DBT-WBT.
=~ 30
RS
70
10 S,
L L 1 [} ue 1 1 1
0 40 80 120 160 200 240 280 (hr)
| 1 1 L 1 1 L L 1 1 1 [ 1
o I 2 3 4 5 6 T 8 9 10 1 12 (day)
2 % B’ &
Fig. 6 274 vHoiiEikn 3 EER IVA-2)
Drying process of Keruing (3rd test, IVA-2)
Table 5. 7 A A v ORBIEKLL IR (IVA-1, VA-2, IVA-3)
Moisture content and shrinkage of board from Keruing (IVA-1, IVA-2, IVA-3).
% = GKE (%) 1y HE 2 (%)
AE D ool T #® T £ % fii &
RO | wo|E x| | |E s
NA-1| 991 [#& H | 5.9 6.5 9.7 6.7 11.9 8.9
09-2 ” (55.7) 7.1 10.8 7.1 13.2 9.3 |[FIizEE
HIERS | yap| 082 |#E A | s6.2 8.1 4.9 | 12,9 6.7 | 15.9
09a ” (56.3) 8.7 5.2 | 13.9 7.4 | 17.2 @I
IVA-3| 03-1 |#&K H | 60.0 8.0 11.0 7.6 13.5 9.9
03 #w B | 52.4 6.1 9.7 5.4 | 11.5 6.9
05 ” 55.5 7.3 | 10.0 6.5 12. 4 8.5 —
., VA-2 | 11 7 (572.0) | 7.0 | 13.2 8.6 | 157 | 10.9 [HIHiZEH
% 2 mHER 08b |#E H | 55.6 8.6 4.9 | 14.0 7.3 | 17.3
09 b ” (56.3) | 9.1 5.5 | 14.6 8.0 | 18.1 [IMizEH
IVA-3| 03-2 |# H | 57.5 7.9 | 10.8 8.2 | 13.0 | 10.4
02 ® H | (51.5) 7.0 110.22 | 5.11 |12.37 | 6.41 [#HikE
04 ” Esa. 43 7.8 | 10.14 | 6.26 | 12.59 | 8.29 ”
e 12 ” 54.0 7.9 12.78 7.25 15,28 9.47 ”
3@ | VA-2 | ) » | (53.3) | 7.3 | 12,00 | 5.74 |14.25 | 7.61 ”
102 |4 H | (55.0) 8.0 | 6.22 |12.83 | 8.19 | 15.78 ”
10b ” (53.9) 8.5 | 7.69 |13.50 | 9.75 | 16.62 ”

() REEFOEKE,
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Table 6. 7 /L4 VIt ORRERILIZLEL % Table 6 A7,
L AR DI ER bR HEREL, Euv, G,
Shrinkage of Keruing from green to oven- .
dryed in the.case of air seasoned sample. WREE, MARRECOWTEELERE
% DX T B,
- 5 |, | EEREE 6 MABERDE DD
) — i) EgeMiz oW
ROk | BB H wo| B o= . )
Fig. 4, 5 WWRTEHRARD? L, W%
VA-1 09-1 w H 11.8 8.2
09-2 ” 11.6 7.9 FHORMPITOWTARERDY Blic, &7K® 50%2
02 ® H 10.3 5.5 5 10% ¥ CET 5ICET M2 it
03 ” 10.6 6.3
04* ” 1.1 8.0 5L, TOEPEEMITHOTPICR D 5 h
05 ” 12.2 8.0
11 ” 13. 4 8.6 5, Tibb, 1 ERRIC I S ST
12% ” 13.0 7.8
VA-2 14 ” 12.3 6.9 (OVA-2-08a) DRCHHGHID 270 KX
08 6.1 12.4 o y
Sea | A& H Sl 1EE L. b (VA-2-092) 1% 253 K, 8
09a ” 6.3 12.9 = - 3 _
b i 73 143 2 EIERERIC 351 SN (IVA-2-08D)
10a ” 7.1 12,1 - y o .
100 i 84 15.2 278 WA L, MM (IVA-2-09b) -259
<13 yE I (H-2%
VA 051 % A 2.8 6.4 AL, B1, 2ECRIBRESENR
03-2 ” 12.5 8.4 BTN ED, FhLh 6.3%, 6.8%DF:
* (X IVA-1-09, IVA-3-03 OBIENALE & Mg > Tv5, —FREM T D Ww T
REGELIL 2L D IVA-2 JUKDHERM % 71

1, FEEH &I ARERR O 5 A5 < ik
LT, ZhiZ&KE 16% LIT oipkE
D, MAEMED BB LTWEZ EICERL TWS, 20T &0 bEH LB SR TN B
KXo, HDVIEPHEBEDHREN S THSE, BRBEPX > TRELRD00D 2 LEVILHEX
bNED, SEOMBRTVWITNPEZET 52 LU T LVWIIRE D, EERRBHR»SHRT, 4
ETORBRLLNMECHY LR THSS LEXLLNS,

—7%, Fig. 6 Wikd VA-2 HARDORE, MEEM ORI, WIW5MEDHT 2 MR X VB Wic
3 05b 5T, 2 %R X D EEMEMSEL Lo T b, TIIEDOEN X Y L EKR20%LUTORE
EEZEDCHVC L, MHMORBEREVEP LV ERERLTWSEELONSG, ZOTEDD
VCHRWEEES5 25X 00, ThXD—BEP 5V EHTERLIFN, KEOEESEL LLDTIX
RwhEEILN5,

AN OE AL, AEORBREGSRADIDHELA TRV, F1EASO VA-1, VA-3 L
Kb ORCRRER], 252 BIMERIT R 5 VA-2, IVA-3 ALk ORI S HERITHUE, K2Rk
VA VA-3ZIVA-22IVA-1 OBfE 53D EEXBh S, ZOVA-1 & VA2 FLKDOBIRIE, ¥
IR ORER GEEERL R X CREBEER AR OE) & 13E—FT 5725, 100°C ORHEEREBR DR
R, Fok<HMELAERCHS, ZORERICOVTIY, SEEERROEE, 100°COBRTERE
CERT B LD, BHEDSV IVA-1 LKICDOWTKE, BHESREH L THEZ B\, KEKkER
DKGPRFICL KT, BHRENAEL > TREVWREELLNS,

R D B ORI Z Fig. 5, 6 WRTEHERA»DH 5L, SKE0%0 D 10%% THIET 51K,
B2 EEBD IVA-2 IKDEUIEM TI1T, WAMIMERI T 21~23%, 3 ERBRO VA-2 ALK

‘j—ﬁ



— 50 — WERGBIS A MY 56 206 5

Table 7. KHERITHFHHEEMD Cup X hUhi (hUHiRgHo
— V% B E X BRGSO b A HE)
Cup and twist value of test board at the end of each schedule test.

® BE S L Cup (mm) R L h(mm) 23 #H
IVA-1-09-1 2 5 4
1 E R IVA-1-09-2 3 13 H
IV A-3-03-1 5 5 i3
IV A-2-03 2~3 —_ ;n;
o IVA-2-05 34 — it
® o2 E W% VA-2-11 5 3 5
IV A-3-03-2 4~5 — 4
IVA-2-02 2~5 6 2‘
P IV A-2-04 3~4 S 3
B S E MR IVA-2-12 4 19 5
VA-2-14 2~5 23 ey

DRFEATIE 17T~2526 05258 <, KWgde> Table 2 Ot ER DR R L |LL TV 5,

%7z Fig. 5 25, ARV LEIC X 5B HRIOMESZ IVA-2 OIREHTOVWTHRSBE, SHE»S
RERLh/ IVA-2-03 13 214 R TH B DI L, #BLO & JHL L odflEomBiT IVA-2-05) 1% 220
RHHEZEL, B3RHBRTIFMCERICH D 2L 25, SNEFROKIE OE TR T AEMcH 5, Thi
AT OECHEERER (Table 2 $18) OfSRE—FT 5,

ii) Fv, Eh, BRAHTOWT

IR OR BRI DIEVE Table 7 IKRTE 5D TH5B, 7k, RUNOERIZ, EBE&TH
DRBMO—FDOARAEEZ FIRIC R S X 2D, EAOARATHO S b Hat -l Tchdbb L,

Table 7iH 5N 5RUNBDIES D&, M OMEZEC X 6B OTHBREOE V » LI ELD
DEEzbh, RRT & OLBRARETH 52, VAR D ABICoWT, LB S I E
BIUCEUEOBRL EAERLTCHBE, RELLDDIEWSAEL LD, VA-2 ROV TH
PUENFEREEE VAR E L, HAMETIE VA-3>IVA-2>IVA-1 DOlIZfE v X 5icBbh
7o

BRI X 2, 81 EREBRTIEANMZER L VA-1 UKOIREM LN <, 3 2 [tk
CHEWTIE, IVA-2-11 (ELAIIREH) OXEE VA-2-09b CREFEEH) DRIEC&KHE 41%MiC
NERENSBAET, F3REIEBRTIIE 2 BB X 0 DL 2D 5w, EOHMBMIC bR S
o7,

ZOBRS»D, T LI 3ED 7 v 14 i OFPYEIN A Ul WP OIRIBEE &1, SR A
THEIRIEE 47.0°C, HIRIRIAEE 2.0~2.5°C HNEYMT, I, AR EDORNZ SIS OB AL,
XD EHEDOD D VEEIKIERE 45.0°C, HIRRKIAEZ 2. 0°CHRELEX b5,

BRI OWTIE, 81, 2EMEE D VA-2 AKOEAMOBLLIIIA T, 2 BB D5 B
TdHoT

i) IEERIC oW

IVA-2 JLKOREEMIC &, ALH{AY O —LBRER Tt L M olkEERE 27 oo
— VR R AR DI, TOmEHIDE > 2 RRER L TH5A5E LIIUER - THELT,
BSBNOMEBETTTE Fig. 7 &40, \ITEEMOFSIHERMSEALTWS, i, ATEEHET
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204
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w2 L B rﬁ
9’»-:’.:?13:307‘1:&:’\'\. -0
T e W2-08a ¥ e maz-0me -~
—o— WAZ-090 TR - M2
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Fig. 7 EBREFOLAV LML BDOAKEL DIC X HHEEMD
EmBRO LR

Radial shrinkage of edge grain from green to oven-dryed

in relation to distance from pith and pre-treatment.

6

o —o— NA-2-10a-l (RALE, RREZIR)
Y —--— [7A2-10a-2€100°C. lhr %A
ARBREZ)

. \
i Q| ] 1 b Il
0 20 40 60 0 20 40 60
& Kk @) & K E @

Fig. 8 jum, MEsmttoRiERia GERHM)
Relation between moisture content and shrinkage of
sample treated and untreated.
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ToWTHNE, PHZRELACDORZOEBRKEL LTV 5, FEKBIZRT ZIHEREMPEED
FECZOWTRTE Fig. 8 L7, LOR L FRCEZRLEMIZIGERIIN, FEILdRE KT
¥, FCEEEBROSKRBCELORVIREBORHZ T TIZW L B20IE (o5h) BEL TS,

ANTEHE & KA 2ol & O &BINKERD#IE, S0 Table 5, 6 iIZ0WTIHIKL THNIZIHAR
T, MM ORI FROREROHBMIDLAADOZE, WEMIKOWT 27 D ESHMOILFEERR
RKLTW 3,

IKEROR/NE RE D FLE & OBRIE, &0 Fig. 7 THL TR Sh, EEFRIC XD ZL0ENT
BoLN5D, EEMOE X HFMOBMERIIBMEEREL K> T3, ELOBERIREMICH B
bh, ¥2, 3EHBD IVA-2 HKicoOWT Table 5 2% 5%, 8, EXDOIRFERSELL T LM
L, BrEXOMNAAE, ZOMEME Table 6 ORREREERZT, £¥L Li/NIBRA ORI
LD T 5, . .

Dbz 203, HECEUARY cBR2 L, BOREWRIEEESFMOREEPSARE <Y, i
FEE M OFAIH T B LA LMEEN S 572, LOHAIPEVOTREVW»LEEXDNSE, T
OWORERIE, KO R LRI FESD T—AiHiCdBbh Tk Y, ¥U T Dipterocarpus, Dryobalanops O
Ffkr L dEL BN B,

iv) MIEE TSV T

BB ORI SEER, KO R» SIERM OGRS DM, IHEER, Ev-olkicd
BdH5Rw, ThbDOREEZHILT 5ERTAEMIZMIRES 45°C BEL L, ¥KIBE%Z 70°Cick
EDBZTEREEL, Fio, HEC X 5L2LHROMBAORKRAIL, Fig. 8 1hb X 5 HKEEKITR
ELBBSEOLWMAZBE L CTREL, SOREBRMIERPITMb3DERDLh, Thil
WEHhVESTETT v 2?2, $SUIEV Y F AZVFHY DXSTEERL Y L2ERGEORST
HiRE, AEESROTEIMERL, ULrdiRaP BT X 2R B IMIEC I WD TV
LEBEEN S,

IVA-1 LAMIZEZEPCARR, HEECSKOSNNPEL, T VA2 LRI Y bR L EAT
VB, KAPHERCLEOBIEELHIET 5, CORRIKTR oIV RITEF o 7~ AHIC
I TWB, 2O EHD IVA-1 KM OMPIEER, HEEOHIELERT 2BGRTIIENTHS
5%, REENEZHEITLFRRCL DR EYTHEEEZONS,

BAE3E®D I NHERRC LACATIRA T O o — A B RS D, AFShEI A vHORY D .
— N0, NA-IRBMBDOIKREES PR L S TMETHE L 05, NVA-1 KM EIVA-2, IVA-3
HAMCEE LI 20D A T o —nl, 2HAMTHEE LAY P2 —LOAF3 DDO&IIE 2 DR
5, LirL, VA-1 HARPZ VA v MORTERENDRL, BHEMTHH5IE, VA-2, IVA-3
HAMPZOBERRT 2 DEFE2ONE, ZOHEORY Y .~ b LTI, YIHEEEZTEY, &
SERBOLM L VRKBEZE Le Fig. 9 KWRTAV . —AdligeEZLNS, i IVA-1
AAMEZETHEE, I, PHEELZE 7L F4bT, F1LEXROEHENIVEEZ DR S, kK
LRER ETEMMIC OV, 9IHERE 45°C, MERIEES 2°C T BLENDS S,

avir—A FYTARBCThOBELHROBE WER & U, B7KR50% 25 10% % THHRIC
ET3RBIEMIE, ET10.58, #ETILS BR2ET S5, THHETIZ13~14 B2955,



WMEMHOWHE 7 CKHEH — 53 —

4. % & 2]

AFSNIH YRV R VEIALVHIZOWT, 2, 3OEBRRBETLVWLOIEL, ARVAER X
LSEEREONE, BLLDDOANER YT X ZRMEEDEY, SIAM OGP OEhBERE DR
HEERE Ly BONARREENTILROX 51K S,

1) RBt L7 3 WKDAEHT, VA-LHAMBMLD VA-2, VA-3 UKEMEMCTEHL »ICRL -
TW5, Thbb, 1) EHMBCKTIHMOER, VA-2, VA-SLAKRFBETHEDILHL, IVA-1
HARGDRTARBEZEL, REGOLLOESRED & 5TH5, i) VA-1 KIEBIIENE L, &
Hefiis 5 L SROMIERMIE TS, EoKERICARD, MEREITHN?S 4T 5, i) B Lcsd
BRSSPI THL L, NA-1AAMRZIBNEEOKERET 5, L LEObhicidhoike ke,
W& KEET < IV (Table 5 ),

2) IVA-2, NVA-3 KILEUMLIHMELEZLN S, ZORBRICHEI L) o7 VA-4 DIKITD
&, BEMHE»DSR5E, VA-1 KEZRVAhOIKE EREESE W, HHERZIE IVA-2,
VA-3 LKEBTHEDY, AT~ AL EHLTWBEEZDNS,

3)  3AAM ORIRREM (7KK 50% 55 10% % TORM) ZAREMIC > S B L b xE, FLRMIicix
FREEEIILVA, VA-1T AABWBIEFAEL, DV T VA-2, VA-3DIETH%, 7 IVA-1 &
IVA-2 HADER%E, Table 2 R THEIEABROFHER (BKE 10% BOIHEE) THThH, IVA-L
HKRKOFBBERENLKEVIC L2 bLT, FIFFELL, EEEERDREOMETIX VA-2 kM LY,
HRPLREL LT B,

4) WEHMELREEM OEEIERIE, VA-2 AKCHVWTIERE>REOMKRICH Y, ELHOBHA, &
IKER 50% 5 10% % TERT 5 3V 20% BifilasEyv, ORIk Table 2 OREHEABEE ROLR
1.23- (WE HEE) &igiE—HT 5, '

5) AWYAECKT SRR, SRROBIEEEY,

6) FIMIEEC X AEIEEROERT, ARV X VIRLERD, HEBMIT 6.3~6.8% DMEHEI R
»Ehiz, WM VTR O@EEEIC D &K 55%, KROEBHOFFELR>TWV5, TOBRFIIE
DOHVEITEF 27— F—AMOWAMC D HONI, DT LMD I VHOREMOKES
Rz, ELDTORVIDHEVITENRTHE0d LAk, TFRETHRSBEIRIRENDH
R, SRAROMBEENTRY, BEETAROIILITLD, BEOKETVIEE M ORI %58
WTEDID, MHHLVIFHBEEINREDE LV XS,

7 L2l IVA-1 KIZDWTIE, MEh2E U 57w, MIFEZERTHETH D,

8) Table 6 TR IVA-2 JLKDIHR H RAREHEM OIR R X OE S HRIORKEEE, R ArEOBR
THBE, WTFRLBLIGES T ohTHENL, HEIORMERSEKRL, BEEIHMOIRFEELL
PNEL R TS,

9) ThiEELT VA-2 AKDERM QR S FMOWHERIZSE, BLHILOANELDIZXBEL
BHDHE, WLLLAFT T CRMERSMERLTHD (Fig. 7), 20 &»5 ATHECKEL TR
IGEVIREM OE XD &, FEAM OB ETIHOAICTEALEET 2R 55,

10) FUKHI D HRIC X 5N OS>V TiE, VA-1 FK2 100°C ORREEFMERC, AT
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BAY Y .~ VR TOREIC X 25 RELE, HEVITERYIEIC X 2FER» S, TOMKRBMhOIK &

D HENPCT VIR D B,

11) KRBT KT BEN DS IC DWW T, SEOKBR TS > TRV,

12) FEViCoWTi, 3EORBER»LAT VA-3>IVA-2>IVA-1 Kd b LEEEIN B, KKD
BT X 511, HEI3EMBRO VA2 KOREM DS ZTHEARORIE LFENLTWEMCH S,
THRERFLS EEVIKREL LS,

13) FALVYHMORY V2 —AE LTI, VA-1 HAPRHCRR>TWw5HZEpb, VA2, VA3
HKCEE LAY T a— e, RIAMCEE LI 2DDRT Y 2 —AEZ LN, VA-2, IVA-3IC
DWTIRIMRZE LT, FVORERE<oDIE 3 Rk L ) RKRIEERZERIL, BEIEHR
LisWE 1 ERBOEM:E Lic, £hd% Fig. 9 iKRd,

14 ANTEBRAY Y2 — ARHEE LA 100°C OREEEBIN, FHBIC RV Tl D OEHEESER
DN, EEHHOHEICIISOMENE SN,

X Ak

D R OH - AESK - ERE— : BAREEESEOWH, ARG 1 ), MEbER, 153, pp.15
~39, (1963)

2) HIR EH o REE—: WM OME 1, Hv R

ppeces eruing ( Dipterocarpus spp.)
o Heniny (Diptrctrp 57 B 8 BEOHRIRA 5« — 1, WA, 190,
gt [ W42 W43, | EALIA2.TAD.
D.B.T. |W.B.1. | D.B.L. | W-B.I. pp. 62~85, (1966)
(c”) ) c*) (c*) ) )
3) FR E: AMEBRAY S .—n10 {5 HRiE
or %, AKHIZE, 20, 5 pp. 2~7, (1965)
60 L 4) FiR H - kRE—: EEMOME 4, X1
—— - =] FAFENT — A OBRAT T o~ i, BKER TR,
50 F 197, pp.88~100, (1966)
s Lo | Y | s 5) HR K- felE—  WEHORE 2, 757
2 a4 .
40t T e VEEA T Y FERMOBRA Y 7 2 — b, B,
50 42 55 47 190, pp. 134~149, (1966)
50 37 57
55 3 60 48
V. Drying Schedules of Keruing Woods
60 48 65 . .
20 F I7 50 grown in Kalimantan.
65 40 10
A 70 |45~40 75 |50~45 Shin Terazawa and Shoichi Satd
10
Insittelgrlrung necessary unsuitable (Résumé)
Drying tine 15 days 14 days This test has been carried out to clarify the
one-inch board drying schedules for three kinds
Note  ~--- ; Initia| moisture content of Kalimantan Keruing logs. After two funda-
Control sample ; Edge grain mental tests which comprised drying rate test and
Fig. 9 Suitable drying schedule of 1 high temperature quick drying test, the logs were

inch board of Keruing wood. classified into two groups. One is IV A -1 log group
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the other is IVA-2, IVA-3 logs group.
The IVA-1 log has a tendency to make face checking, but very rarely collapses. The [VA-2
and IVA-3 are normal like Philippine Apitong. Schedule test has been done three times. The

suitable schedule for one-inch board schedules was obtained as given in Fig. 9.
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V. #y=vaviEsidvHoRRHRIC 3 5 HHEIRERER
(FaEM oElEEsI 37 2 HEIEAR F 48
£ ED
1. ¥ &2 #» &

REBOITAREH ORI T B HIEO—RE LT, & ICHE LA b OEEIIC S 55 0t ) 5
PO T, 7 A4 Y oW TRBRAT R 2 e LD TH S, TOMBEE D ELDTRET S,
RRGE T B2 B7: ), RAHOERE S SHN 2 WA BRREES MIFAMKE, b
AR B RICEMT 5.,

2. R B F &

2-1. HEHS K UCHBRHEOARID
P, BURAKRS VA-1, VA-2, VA-3, NVA~4 O 4FDOIKREM 1, TIRHRHME G
BT D 4FOHARES 50cm HEIY, Fig. 1 IORTARY HHIC K HES 45mm O3 #& &
b, ﬁ%f:ﬂLt%lﬁéﬁOmmti‘;’l‘oﬁi% Utc, OINNE &3 & ¥ 5 RO FGERIIE, HEOME?S

T FARKGES VA-1 B LT IVA-4 D 2KDIK

500 T - - =

POETEEED Fig. 2, 5 KRTARIIZES
M Z V7, Zhi Table 1 ©7FH,

SIS DI E KR 25% TR £ TR

LTHhS, B X s EoL e Eedis
Table 1. F:D#HMmatsh LR

Sown board for wear of knife edge.

o K & & % R & 5
N Log mark Sown board mark
RN
‘ |
5!/2,//3()?42/"0,2’ y IVA-1 2
P ” 4
~ IVA-4 2
eI « §9 350m Shmaks 945cm ” 5
Fig. 1 YTHBEHEASRM O ARIR D i MRESILETME Fig. 2,5 OKK
Sown board for cutting force test. hEIiC &k 3,

(1) k#HEmIEMIWES
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{F57%kd, &E 50°C DEVIRETATRES L, ANLEMRZICOHHEFR S, Fig 2 1Rt
T, M, W, ROUNEBM 22 Eh 3T ofE -7, MEBHOKERZXIDEODOIKIZOVT 9#L
TOR 36 M THB, ZOPHILIRE Table 2 /R, UM ZIELEL 35 ek al bk, #iico
YR I8 20mm LS LT, 60mmx20mm X1,800~2,000mm AR, EHH, EEHAR) &
o B B KOV B LB LW RAGHM 2B E 27 B, IS 50m 28A7E,
2-2. REBHMOFEER, FEES IUEKE

1) WM OFTE  YIHERHECH
bR &2 1E > T2, FiR20°C, BE
652 DiEIRIERE CHT&KE12%) i<
#9 3 EMAN TR LA, YIHIE 2 1t
& B HEOFH ML, Witk
wggi;%%%: Tﬁ,g’v@iz‘%f i:j:ﬂi HLCHhb, ENTH 2 EMTR
test piece s mamzmN test piece T

2) FHUE BAHEON R F kI,

Fig. 2 WWR$HMEMNIERYIA » 5918
PRI IV B AR 0 ACELE 7 L AKHLAS
Sz, 50mmX20mm x40mm o 3 §i

(osmeay, | VEIED, MEEMEEAELY, 4K

A B (EAEMERIa sy RIS OMRITE 607C ORI
Crass cut test piece Srure content (5L IECE - ugueh, 110° C DURET 48 FEE
o _— I Lrc, SRS ~

Fig. 2 8t B # 0 ¥ # L TllzE Lic. BWEFR%Z Table 3~5

Test plece AT, Tl B K UA R OB

Table 2. YIHHEHIERER ALK

Sown board for test piece of cutting force.

H oAk E B REBHES | it Ww 2 Sown board mark
Mark of - N Wl K omowoHl
Log mark test piece (L) T) )
1 01 12 01
IVA-1 2 04 13 04
3 12 03 11
1 11 04 11
IVA-2 2 02 02 11
3 —_ 01 12
1 12 01 12
IVA-3 2 11 11 02
3 01 02 02
1 03 11 12
IVA-4 2 04 02 02
3 11 12 03
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ORIV 5 AEER S ARV O T, Fig. 2 0OFHEERAERYN OTRRArSRBAZ LD, BE
DFHEIC X D ER LA, HEOFGRBHMOTHER, WiRORBHM OLIET ), 50mmX60mm X
20mm QHERF EED, RBEMEZAE L7, ZOBIERF% Table 7 KR,

3) &kE UMHERBRBRM O&KEIZ, ABHMEZTHEL THOUHIRB BT HME & T # i,
Fig. 2 im¥ & S iCitBdt & dmm Yl THERA %21ED, 110°C ORIBEICAN T B R L, 25
ik Y okedle, T DRIEFRR%E Table 3~5 iR ¥, HEDFMHABRM OEKEIT, YIHFHEBRETIC Kett
M—8 BSHREBEE AV CTHAIE L, TR % Table 7 ICHHE FHHEEZTRT,

2-3. EBRFE

ARG, ATHRY OREBRBICHE T T, EMIWIEE & L COIEIIRHRERR, REMER & L TYINIE R
UL T 5 HEDOHMABO 2IHBE OHRETR o7,

1D UINHEHEASR  DIRUERURER 12, AT ORI 2 UM (wEEE 900rpm, ) HIFE
170mm, YI4If 56°, M 40°, I 4t » r DS LEMI 1L, + 1 7 OFE SKH3) ic & h 4]
HIRE 2.0mm —EL UC, X DEER 3,4,5,6, Tm/min(1HH7- 0 D% D 3.3, 4.4, 7.7mm)
D5 FHRELSETHHIL, ZOUNKHCI T XM 5T %, R FF s 2
—F R ED PAIEREX, RV A—2— (FFD), BESZALTSVEEFy YRS I TR
B, TOMIED 20 EOFESHE» SETEEREL (EHT) &k, 1A OXFE, B
FLOTEIIE 7 D OTINIEIT L OBFRE KD 72,

2) UIMEEREREE T REOFEMRE HEoFMABRIL, oS L a8 1 EEE (Eok
X 600mm, [A#x$k6,180rpm, # v X~y FOERZE126mm, YIEIMOER 130mm, JH|A 56°, 4
1340°, FEAM L » bOSBLEMIE LM, 74 7 OME SKH3, HEDHEF 112 t—vick5
FEEY) XD OIEIRE 1.0mm, 3% DEE 20m/min O—FE & UTHIHIERE Lz, YIHIEOFHEIT
EIHIE B 0~50m, 100~150m 7 & —ETNEIRE Z L icfTiny, SRERM i+ 5 KA OIEIE D
H & &kl (REOERERIMEANLDIOCER TS 0L L, A, £, HEVWO 3 &),

3. HBRERBIUEE

1. RBRER

1) PIHHERARE AEOREBRFEC X D YIRS R Sk, BAUIHIESC b OIHHEILE 1 Hd7ch
DDV EEOHEEE, VA—1, IVA-2, IVA-3, IVA-4 I2oWTEhFh Fig. 3~6 iRT, O
A5 EHN Pkg/ecm)=a+af ZKF5 a, « OBMFEREZ KD, TOFREZ, i, #, SX0KkaE)
HlizoWTERFh Table 3~5 IZRT, 7k, Fig. 3~6 TRTEHEE, 1 Hbch D%y RTHIST
% 3 K DORY O FIYEHRIAE L 0 RDLKERRTH B, ZOFHYHEEITE 1 bl DFVEL D
&% F &, Table 6 iTRT,

2) UIHTE A UL L T 5 HEOHFMNE FIRORBRLEC X ) UINIEOKERE KD, YIHIHE L]
HIEDOREROBAGE, VA-1 X IVA-4 oW TENFH Fig. 7, 81ItR¥, R, HKEAERS 70
BITE LT TIEIHES TEOFGRBROIGIEL L, Table 7 T ¥, &k, VA-4 kT3 BIsHE
DEE» S, TIEIHE 1,000m £ TORBRTKRb o770, FIEIHE1,000m TORERLOZTHY, B
5 1,000m LD FEDOHMIZH BAIMEILTE R,
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mA-1
6.0"" N om|
Transverse cut VA-2
g2 :} No.l P=1361+070 aor R
SR b oo
i ) P -1431 4060 AT e AT
£2 0 S m No.> P = 1451 1120
Sk 20 R g W po-i43) ¢ 120
T e A Zt::. n 20 ) et R
0 1 L 1 Il L L L ] 3 %{ - e W S Noud o Av %
320 an
X ~ 0 1 1 1 1 1 1 1 I
300F  ——e—m Mol e 200 -
e .2 S
—ee— A3 yd
B e WA Mg i
2601 x Vs
L
n . o »
g ' 24,01 x
S O
= ool Cross cut
T y e
Sp ; g P=12.691 +997
—~ 200 e e P=13.141 r855
2 ’ -
- g 2 Tk amm
180F 4 ./' Cross cut
Vs - o No.l P=10401 +12.55
ST
L ’ W55 bl 4 vi2g0
/ /-'/'/' 60F
HoF // @ omom s m o
gitudinal cut L Longitudinal cut
// / N:.T!g-’xojf»?w 40 ;’,"]Jiﬂll */;(7 ‘/'/.
4.0 No.2 P=3291 + 11O ./
o3 P=1541 + Q97 _1/‘,/4
BRI U0 e 20/,»»:?,\”5“
0 1 1 1 1 1 1 1 J
0 1 1 1 L 1 t 1 ) [¢ ar 02 3 04 a5 06 a7 o8
0 [ [7%] 03 04 o5 a6 %] a8 A8 g0k fem
T30 s yo %R fum Feed  perr inife
Feed  per knife .
. Fig. 4 IVA-2 KI5 1NDIHDXD
Fig. 3 NALESRS %Pg B R (f) MR (P) OB
Relation between cutting force (P) Relation between cutting force (P)
and feed per knife (f) (IVA-1). and feed per knife (f) (IVA-2).
Table 3. #ff 97 & @ & B £ &
a and e« of longitudinal cut.
— " 7 3 =
g wmuwekx g |FEE Em)
No. Moisture content at cutting gravity
. a s - a ]
IR N\ Mark | &7 % B | 90 &1 %% | ¥ ¥ RERARELEAHE
ES5 O\ of test | Befor After After con-
Log mark ™ | plece cutting | cutting | Average |ditioning |Oven dry
1 12.1 10.7 11.4 0.90 0. 87 1.38 3.03
IVA-1 2 10. 8 11.2 11.0 0. 86 0.83 1. 10 3.29
3 10.7 10. 4 10.6 0. 84 0.81 0.97 3.54
1 10.6 10.7 10.7 0.77 0.75 1.20 1.43
IVA-2 2 10.3 10.0 10.2 0.74 0.71 1.20 1.43
3 - P -
1 11.2 10. 4 10.8 0.74 0.71 0.90 4.93
IVA-3 2 11.0 10.8 10.9 0.73 0.70 1.10 4.36
3 11.4 10.3 10.9 0.72 0. 69 1.00 4.43
1 10.6 9.9 10.3 0.70 0. 67 0.80 4.50
IVA-4 2 10.8 10.1 10.5 0.72 0. 69 1.03 4. 36
3 11.1 9.7 10. 4 0.70 0. 67 1.35 3.79

a, & P=a+ef (YIHEIEHLOERT)




MEMoME 7 CKHED — 59 —
WA-3 -
60 % 1wy 6\0( W WA-4
© gy Transverse cut © 4y Transverse cut
s Noa B i3 a0 R T
o O A3 Bt o I8 o PoA79 S 095
i;:- i 8 ®y) P =764 090 :é 1;’1 B
3 é 20 3 z 20} I — -t
% g
0 ! 1 1 1 N N ! J 0 1 1 1 i 1 L 1 ]
220¢ 220
200F ——-emme M./ 2001
----- Xooe D2
)%
8ok T T 19 (Average) 180
1604 16,0
o P [oR=Rak ] m
o 14.0 Cross cut S 4.0 "
e o 1 !

1 - . Mol P, + 5.
£ 120 W Aohoot 5% & 1201 No2 P30 1 e
21“:' 1 f e No.3 P=2056 1 + 606
3 P S B P=I7.07 § + 645

5 100 S P ool

& | 7

aof sk,
60 Lﬂfg‘tifuZn;/’l cut G0F LO”‘:”U:I’:]‘M’;ICMI
{No.l P=493 4+ Q90 No.l P=4.50 1 + 080
(iR - q [EEEE -
“or R P-436F + 110 = : (57 P-431 ¢ + 103 P
20) No3 ¢ Ay IR, 20 :/:’;"M?z P
0 1 1 1 1 L ! 1 Il 0 ! L L 1 L 1 1 J
o a 02 0 @ o6 0 @ a8 0 ar 02 @ 04 05 06 07 08
17 % ynikne fm 10 % vaiky® fm
Feed per knife Feed  per knife
Fig. 5 IVA-3 Tk} 5 1HbhDiED Fig. 6 IVA-4 KI5 1 NP D%ED
& (f) LUTHiEEs (P) otk & (f) LYMiEs (P) otk
Relation between cutting force (P) Relation between cutting force (P)
and feed per knife (f) (IVA-3). and feed per knife (f) (IVA-4).
Table 4. # 41 ¥ o K B & R
a and e of transverse cut.
s 0. N N 7 FE Temd
mgmi| wumwskE o |FHE EmD
No. Moisture content at cutting gravity
ot e "y . r 3 e ) a
HA Mark | &7 I & | ) Wl #% | F 3 [BREHELEANE *
&S of test | Before | After After con-
Log mark \ | piece cutting | cutting | Average [ditioning |Oven dry
1 11.1 11.2 11.2 0.90 0.87 0.70 1.36
IVA-1 2 11.0 10.1 10.6 0.87 0. 82 0. 50 1.64
3 10.9 10.1 10.5 0.93 0. 88 0.60 1.43
1 11.8 10.5 11.2 0.74 0.70 1.10 1.43
IVA-2 2 10.0 10.5 10.3 0.76 0.73 1.05 1.57
3 10.2 10.5 10. 4 0.77 0.74 1.20 1.43
1 10.7 10. 4 10.6 0. 84 0.78 1.00 1.86
IVA-3 2 10.6 10.7 10.7 0. 81 0.76 0.90 1.36
3 10.7 10.3 10.5 0.73 0. 65 1.00 1.86
1 9.7 9.8 9.8 0.77 0.74 0.95 1.79
IVA-4 2 10.5 9.6 10.1 0.73 0.70 0.95 1.79
3 10.7 9.8 10.3 0.76 0.72 0.95 1.79

a,e : P=a+aof (EIHIEHOERR)
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Table 5. K m 4] §l o # 5 & 3t
a and « of cross cut.
g = - — S 3 —
M| owmakE o |FHE &
No Moisture content at cutting gravity
St e . I ke ot o a
A Mark |9 8l 37 | €0 M) #% | F 5 [EARE|SEARE “
5N of test | Before After After con-
Log mark\\ piece cutting | cutting | Average |ditioning |Oven dry
1 9.8 10.9 10. 4 0. 87 0. 84 12,35 10. 40
WVA-1 2 11.0 11.6 11.3 0.95 0.92 13.95 22.86
3 9.8 10.8 10.3 0.91 0. 88 10.95 18.57
1 9.0 10.2 9.6 0.76 0.74 7.75 13. 82
IVA-2 2 9.3 10.6 10.0 0.75 0.72 7.50 13.79
3 9.2 10.2 9.7 0.75 0.72 9.97 12. 69
1 9.9 10.8 10. 4 0.76 0.74 7.25 17.93
IVA-3 2 9.9 10.3 10.1 0.77 0.73 8.58 16.39
3 9.7 10.0 9.9 0.75 0.70 8.05 15. 14
1 9.1 10.2 9.7 0.74 0.70 5.90 16. 50
IVA-4 2 9.6 10.2 9.9 0.75 0.71 6.70 15. 50
3 9.6 10.0 9.8 0.77 0.74 6.06 20. 56
a, o P=a+af (YIHHEHOERR)
Table 6. &) Wl # ¥ Bt B & %
@ and « of cutting force test.
FHPR AR E (g/cm®) e 8
Apparent specific TR AME (g/cm?)
o s Apparent specific a ]
AR gravity after ravity oven dr
Test pieces conditioning | 8 y v
IVA-1 # (L) 0. 84~0.90(0. 87) 0.81~0, 87(0. 84) 1. 10 3.43
” #M (T) 0. 84~0, 94(0. 90) 0.81~0,92(0. 86) 0. 60 1.43
A 3=1(o)) 0.83~1.02(0.91) 0. 81~1.00(0. 88) 12,10 17.14
WWA-2 # (L) 0.74~0., 77(0. 76) 0.71~0,75(0. 73) 1.20 4,07
” M (T) 0.69~0, 84(0, 76) 0. 65~0.80(0. 72) 1.20 1.43
VA N=1¢o)) 0.70~0.81(0.75) 0.67~0,77(0.72) 8.55 13. 14
VA-3 #t (L) 0.72~0.74(0. 73) 0. 69~0. 71(0. 70) 1.10 4.36
” # (T) 0. 72~0.90(0. 79) 0.61~0. 84(0.73) 0.90 1.76
” Aa(C) 0.71~0, 81(0.76) 0. 68~0.77(0.72) 8.20 15.00
WA-4 # (L) 0.70~0.72(0.71) 0. 67~0.69(0. 68) 1.03 4,31
” # (T) 0. 67~0.86(0,75) 0. 65~0.83(0. 72) 0.95 1.79
A 3=1¢o)) 0. 70~0. 81(0. 75) 0.66~0.79(0.71) 6.45 17.07
a, «: P=a+of (HTHIKHOERT)
Table 7. HEOHFMABRIC I 5HPM OILE & GKRE LUHEBRER
Moisture content and specific gravity of dulling test of edge, and result of test.
i T % k& (g/cm®) % =
akge| ok E D Apparent specific gravity | (0) il # £&) | PHEPEIEE
Moisture content TE ;
after conditioning Life Wear of knife
Log 5 .. |(Cutting ledge
mark = e length)
Range Average Range Average (Lm) (lmm)
IVA-1 8.5~10.5 9.7 0.70~0.95 0. 88 300 0.030
IVA-4 8.9~10.5 9.6 0. 68~0. 76 0.71 1000 DLk 0.043




MoK E 7 CRMW — 61 —

/OOF wA-I 100 VA4
<
§ i 80} ——e-— X & 0§
Q. e —o— ¥ B
® A E A mexem-s EMAIL S
;:.’ =1 55 5 60
N <
IE z ES
s D S D 40
27 S%
5L <7
o< 20k
0 1 \ | | L - 0 - 1 i et —9 1
700 200300300 0500 0 200 400 600 800 1000 /200
OB 11 E Lo Mmoot &L
Linear length of  wood cut Linear length of wood cut
Fig. 7 IVA-1 kT39I E (L) &K Fig. 8 IVA-4 Tk 584IME (L) &
RE (D) 0Btk RiiE (D) OBk
Relation between ratio of defective Relation between. ratio of defective
piece and linear length of wood cut piece and linear length of wood cut
(IVA-1). _ (IVA-9).
2. £ B
DEOEREZETH L,

1) BRI S D QUKL E 1 Ad7-h 0% 0 & & OBIRIZ, ARROMATIX 4FOIAE B
P=ag+aof OEHKBNTEbINS,

2) IVA-1 b 3ADOHEHTHARBMENKEV, KROUHHERIZ- ST Y £ 283K &<, #, #OI
EIIIDEVRE LD o7,

3) ZhbLofiRks X CBREZTO 16 BEDLPDD 20T, AFHREIC X 5 UIHHEHE 5 0 5
P=a+of KT 2H e &L PHRRROMRERDBL, Fig. 9 HbhBTL 7Y #i3H DA,
BRENKICLDITE @ 13HE - - KR OFmEE LRNT 5EMBH 3 X SicBbh s,

4) UIHIE AR E T 5HEOFEGRERTIE, VA-1 RYEIWI» O REE 0% OFEIREL, U]
HIHHE 100m TiE, Fhichnz TETILbAYEIEIC TTE 7, YIEIHE 300m TIXETLHIT X 5RE
NEARL, REET0% L0, EFCTOEIENDLWERLE THEDFMENE 7, VA-4 WIUIRIFIINIC
BEFOYRIC X BRAEIITRL, YIHIHMES00m £ TRIFE A ERAIXASNT, 700m T 15%DE
PISLHIT X BREMFEEL, 1,000m TIE 49%DREE L o7, TORATITE A EBTILHIT X DK
Ths, RBRMOBE?D 1,000m B EDOTIHIRERZ L TWit\WD TREE 0% 1ET 2 UHIMRIC X
BR&DFMEILIEI D o700, HHEME LTOHNEOREGIPERED /L —TETS 0L Bbh
%, Ik, VA-1 REWIL— 7 &Y %,

4. H & b &

FHBIIWEM OMBCBT 2HRO—IRE LT, 744 VMO ARDOAKIZOWT, HWERBREHIZE
DS 190 W R K L2 MRS O HIMEABR I HE U T, UINHESL, 3 X OO &2 361 & 35 WD K
B E TR 5 72,

PIHHEABRES RIX Fig. 3~6 1T, ¥/, MRS BAOIHIE D7 b OEIHIHES P(kg/cm) & 1 9%
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Apparent specitic gravity  after condetioning

Fig. 9 ¥k ¢ & FIHTHREHEOMG
Relation between « and apparent specific gravity after conditioning (12%).
e oED & flem) & ORAKRIZH T BERN P=a+af O a, « OFFEERD, #, ¥, AooEic
DWTEL®D, Table 3~5 WRLC, YIHHHIEERH 3 HDBIEED FEh 5RDICERRD ¢, @ T
%% Table 6 TR,

HeOFmHERFERIE, THIMEL KARE OBfREKRD, Fig 7, 8 1TRd, KAR 10%i0% Lick
ROGHIMHREEREOHFME L Table 7 iTRT, Ak, VA-4 3HBEOEFR»S, THIHE 1,000m &
TTHRBMP KD -72DT1,000m DL EE UTHER LA, FEDHFMTIT->ZD LAV,

BLEDRRD L, 704 v IR OR P LEIERTTE & V&5 2 217, VA-1 ©
ROUNMZ BT 2IILE DT Y F DEBIE ED/dd, 379 #0340 57,

HEDFHRBRRES D VA-1 BHFMIEL, VA4 ZBEAIEY, Mife LCRPRE: Bbh
%, &k, BEE THRMBRBC X 2 A RIT R T 5 ERR P=atof DF ¥ e b, EHAEEHE
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L OBEA kD, Fig. 9 KR, COBRTI-I5Y$i13d 55, BRESKICASIEELYEIEC S
VT e RN BIEANS S X SicBEbh 3,

X Bk

1) £ ib:HEMOMHE2, YIUZEVY P 2 T v F EAMOEERMIIC R S HNIMRER,
(PP O RS 3617 HHOYIMERLER 55 1 ), MalWHR, 190, pp.150~160, (1966)

2) & B:MEMOWES, v AT 7 EM 8 BEORIESC 31 5 HEIRR (R o iz
TR HHENERS, H28), WU, 194 pp.39~48, (1966).

3D B W MEMoOME4, bR RFES T~ AN OREEHNC BT ISR (H M Rl
ST I DHHIMERASR, 553 ), MEiFH, 197, pp.101~110, (1967).

4) KMER : # v BT 7 EE3#HEE (Srol sar, Poan saley, Ampil baraing) OHMEIZoWT, ALK
#HH, 39, 3, (1964).

VI. Cutting Properties of Keruing Wood grown in Kalimantan by Rotating Knife
(Cutting properties of Tropical wood by rotating knife 4)

Tooru Hosui

(Résumé)

Cutting properties of Keruing woods by rotating knife were investigated as a part of studies
of tropical woods.

Tests were carried out on the cutting force and dulling of knife, which methods were
described in the report of Bulletin No. 190. .

The relation between cutting force P(kg/cm) and feed per knife f (cm) was expressed by
the equation P=a+ef (Fig. 3~6) and the constants ¢ and e of longitudinal transverse and
cross cutting are shown in Table 6.

The relation of ratio of defective piece to linear length of wood cut in the dulling test is
shown in Fig. 7 and 8. Table 7 gives the linear length of wood cut when the ratio reached
70% as the life of knife edge.

From the results of test; cutting force of Keruing woods was moderate compared with other
tropical woods. The life of knife edge showed the duration to be relatively shorter in TVA-1,
and longer in IVA-4. On the whole the dulling property of Keruing woods seemed to be
intermediate.

Fig. 9 indicates the relation between « and specific gravity of tropical woods tested, and &

of any direction tended to increase with specific gravity.
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V. deB A xFFEH T —AMBIOHY < v X VE
7 LA VOO X HREEEERE

wm E R
woOR W R
R 5O

MBI 194 5 p. 49~64 (1966)? KO & D03 &, dbh AR AEN T~ AMBIEH Y = 2V EY
A VOO EIREEEEER MR L,

. £ B FH &

1. #HE#H

(1) v & &

HRO ERERBLIFEARATS S LCOERESE, » 7~ BT 704 IOV TohE
h Table 1~ 2 ZRT, Ak, OXRORMAEICBEL TH 7 —AthicoWCiE, Fig. 1 & MHPHRE
1978 FEEMOME4 dbRAFFES T—AHMOWEQ) O¥ED Fig. 1~3 %, 74 v icow<
Iz OW|EDHEF D Fig. 1~5 2B Ihicv,

(2) # % #
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Table 1. PERAESLOESIRES
Species and mark of the board used for the test.

B oW & | EAAAES o = W & =

Local name Log number Sawn board number
MmMA-2 02, 04, 05, 06, 07, 08, 09, 12, 13, 14, 15

Kapur MA-4 3-04, 3-05, 3-06, 4-04, 5-08
ImMA-5 1-08, 2-02, 2-06, 3-04, 3-05, 4-03, 5-03, 5-04, 5-08
MA-6 1-03, 2-10, 3-06, 3-07, 4-03, 4-04, 5-04

Table 2. HEURAES L0 EWES
Species and mark of the board used for the test.

B L # REARKALKES [ ES [773 *F %
Local name Log number Sawn board number
IVA-2 7-3, 8-1, 9-1, 10-3, 15-1
Keruing IVA-3 5-1, 8-2, 10-1, 11-2
IVA-4 3-2, 6-1, 6-2, 12-1
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Table 1~2 WRTESOV SRLHAESHG: e\
<, SHAREICL > THELT, BEREAMED N
HFLVDDEXDATE KT oMlAatbEl, i, e
HAERO O 2RO EEIZE X 25mm, §§ 110mm, /
RES6em ThH. /A1 VHOBEKRHROER 2 7
O~FiERE X 23mm, i 110mm, EX 25cm & LC \\ i ;45 S o
ESREAL, OERIMEEES< 5Lk Y \
FIUAHOOERE S LE s HFoMAhbes T &

L7z, ZOBEDFLFERIC, FEREAREOS
LV OB LATHAE DY, Bl Lo 81 77— A2 ROHMO &

. . ORI E
WAkSHE, HEOO SREKE, O REETEOM Sawn board cut from the log
TR HEENORDL, BEAERMOBM, B, 72w (Kapur IA-2).
BE JERE, BL ZWEATIRY? LFERCTRY, TONEERThLh Table 3~4 12717,
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By ny ) —ABHIRERRE KO 7 = 7 — VBIIREETERIC X b ThThiEie s ikalit %, iR
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X, YAy, — AEHEEERIOBEIC OB IHREEM B0 ARE S LRSE AL S BEERR L,
(2) Ak

W &R LT, KR EGEY 3MHRICES L THSIRLVERTSE Table 5 oL %k
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Table 3. &AREEFICISH T
Gluing conditions and gluing faculties of Kapur
vy s —gilig
# & #ll Adhesive
Resorcinol resin
. K[ELAME Apparent specific gravity in air dry (g/cms) 0.65(0.58~0.71)
o S\ e} = =
2 -E(Kg,s N M  Grain *‘I; =?’ B=12
o= LB
T |REE z ® & _
g |MeE & 7K = By oven dry method
w | 8.8 Moisture content (%) *»*>& Kk E 11.0
§ By moisture meter (8.7~11.3)
IT] ; F72 wOE
© & & R P il fE Dry bulb J]'Elem;i; 25.2
- Temp. at the time of gluing e
Hoo CGo) % wE 20.9
&+ % Wet bulb temp. .
= 141
@ H § ¥ £ &  The amount of spreading glue (g/m?) 330
=
sz jE & VAR AR - il Assembling time (min) 14
s | s g E & E 5h Gluing pressure (kg /cm?) 15
W {t 4 {4  Curing condition V]?f E % ’:gg:g
2 | ® A W 3% X  Shear strength (kg/cm2) (nl)gi%ég)
i i g A OE Wk BT Wood failure (%) 93(45~100)
E " 8§ & 7K #  Moisture content (%) 10.143.9
ﬁ s _g:w» = - o (7.3~17.8)
oo H o= @ % Number of testing 24
=] [3]
g 8 — - —
glw & RO R 0 R R LW 115
Temp. at the time of testing - &
(o C) Ok B OB 9.5
%ﬁé Wet bulb temp. :
5 Sa.,| ASTM 1% < i Percentage of delamination (%) 13(1~41)
fz |2E8| Dol
<
s ;—:g.g method Bl % {8 %  Number of testing 6
~R05
* F=#kH Flat grain, B=jf ¥ X Bastard grain, V=% X§ Vertical grain
* JRERHIED B2 T - TETEAIIEIX L T2\, Effect of temperature was calculated, but

VYILY ) — ABREETER|

Resorcinol resin adhesive

7 = / — VIR EETER

Phenol resin adhesive

Phot. 1 ASTM D 1101 iz X 5REEORBKE (F T —141)
Test specimens after ASTM D 1101 test (Kapur lumber).
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lumber glued with some kinds of adhesives.

7 = 7 —¥ilg

Phenol resin

7 # W&

Urea resin

= Y

| EEE = ABlE= < |

‘:) =2 y
Polyvinylacetate
resin emulsion

VR A Y

Casein glue

0.65 (0.58~0.71)

0. 65(0. 58~0. 71)

0.65(0. 58~0.71)

0. 65(0. 58~0.71)

F=1, B=12, V=2 F=4, B=9, V=2 F=1, B=13, V=1| F=1, B=12, V=2
10.7 10.1 10.3 10.5
(8.8~12.2) (9.0~11.8) (8.3~13.2) (8.8~13.1)
22.8 24.0 24.0 24.0
18.1 20.2 20.2 20.2
330 330 330 330
15 14 14 28
15 15 15 15
WO Bt
i R(;om temp. setting i i
125+12 123+10 135415 136+16
(97~145) (107~147) (112~163) (100~168)
91(5~100) 88(30~100) 99(85~100) 88(30~100)
11.5+1.0 14.2+1.1 16.0+1.9 13.9+1.1
(9.5~12.3) (13.6~16. 4) (14.0~19. 8) (12.1~15.0)
24 24 24 24
13.0 13.0 13.0 13.0
12.0 12.0 12.0 12.0
47(38~64) — — —
6 — — —

effect of wood species was not done.

¥ Note: 2—1 : #i{ || Flat grain,

vy 7 — ABHEEER

Resorcinol resin adhesive
1—1 : ;8'¥ X Bastard grain,
Phot. 2 ASTM D 1101 i X 5HBBEORBRK (711 V1)
Test specimens after ASTM D 1101 test (Keruing lumber).

3—1, 3

2 : ¥ X H Vertical grain
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Table 4. HEEEACL D7 n
Gluing conditions and gluing faculties of Keruing

N vV ) —ntig
¥ & #i Adhesive
Resorcinol resin
e KL AFAE  Apparent specific gravity in air dry (g/cms3) 0.74(0.72~0.76)
3 — —
~§ %cf| K #  Grain *F:5, B =5,
e 35.9."% V=5
o o i) S
=k E %
§ a’fu'gé‘ & K =® By oven dry method 12.1
w | DO i *»& ok EOF 10.0
g Moisture content (%) By moisture meter (8.6~12.5)
— N JE
S K % o il E b e 25.0
Temp. at the time of gluing =
B og ¢c) W ¥ B E 22.1
- @ Wet bulb temp.
= @
« H § % i g The amount of spreading glue (g/m?) 330
a,
. 4z '? 72 v % K [l Assembling time (min) 7
= : i J
| O E # E N Gluing pressure (kg/cm?) 15
B it % {  Curing condition VI?/' g % iggog
- ® A Wi # &  Shear strength (kg/cm?) (153111;8)
2| &
ST B ok # m B E  Wood failure (%) 97(90~100)
>
=T . : 10.5+0.4
§ = ,té & 7K #®  Moisture content (%) ©.1°11.1)
:o _: fll % {8 %  Number of testing 24
A A
Gs ke M MBR R . o fE Dry bulb fcnémp}f 22.0
Temp. at the time of testing = % B B
o) o m B 20.5
& Wet bulb temp.
¥ 8s,| ASTM 1% { #R Percentage of delamination (%) 9(0~28)
# I EsE D 1101
fz | HE-
H }Qg.& method # = {8 %  Number of testing 6
~R0

* F=igH Flat grain, B=3;E% X Bastard grain, V=% X[ Vertical grain
** (BEWEOLEZ L - CTHRERMIER LTy, Effect of temperature was calculated, but

7 = 7 — MRS A
Phenol resin adhesive
Phot. 2 (->-3%) (Continued)
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lumber glued with some kinds of adhesives.

R l: T e

7 = /7 —NHIR = y 7 # & 53 ho €A v
. . Pol vinylacetate :
Phenol resin Urea resin resi}; er?lulsion Casein glue
0.74(0.72~0.76) |  0.74(0.72~0.76) 0.74(0.71~0. 76) 0.74(0.71~0. 76)
” V4 ” ”
12.0 12.0 12,1 12.0
9.9 9.9 9.7 9.3
(8.7~13.5) (8.6~13.0) (8.5~11.2) (8.8~11.2)
25.2 25.2 26.2 26.5
22.2 22.2 21.8 22,4
330 330 330 330
6 9 6 6
15 15 15 15
A
i i Room tﬂ:nmp. setting i
133+11 133+15 129416 121418
(110~161) (94~158) (102~156) (75~148)
87(30~100) 76(40~100) 79(30~100) 74(10~100)
10, 6+0. 3 10.9+0. 4 10.74+0. 4 11.040.3
(9.9~11.1) (10.5~12.7) (9.0~11.2) (10.5~12.3)
24 22 24 24
23.5 21.5 21.0 21.5
17.0 16.5 18.5 17.5
51(21~94) — — _
6 — — —
effect of wood species was not done.
Table 5. RIMBEHTRIC X 5 AHAEEEERE D FEH
Evaluation of initial gluing faculty with wood failure.
T - o (Note)
e 5 . o Local name Kapur Keruing P
Adhesive e HUGED b D
VYY) — LB EEER (Mean value of W.
Resorcinol resin :dhesive + + F.)=90%
7 =/ — LBHIEEETER = REEERTER O
Phenol resin adhesive + -+ *%?/ bR TT5% LAk
= U 7 RHREER + + 90%> (Mean value
Urea resin adhesive - = of W.F.)=75%
Bt E = A#g =< L Y o VEETEH — RETERR R 0
Polyvinylacetate resin emulsicgm adhesive + + 73;?\5%2%%?64,% Tl
B A VIEER (Mean value of W.
Casein glue + - F.)<75%
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Table 6. < BERIT X Bl AEFHLED G
Evaluation of durability with percentage of delamination.
\\\\\\\ ? 1 &
ocal name .
B % A \ Kapur Keruing
Adhesive
vy ) — L BEEEE A + +

Resorcinol resin adhesive

7 = ) — LBIIREEEH

Phenol resin adhesive

2. MAEBH

12 RO & PfEE SR T
Table 6 iIZfF5% b > TRLI,
7 = /7 — VEINEEEERI DS AT,
hT = s b ERT
N30%L LDV BERE R LI,

3. U EWMOAIE L IEEMRE
ko X 3, 7241 vfizo

(Note) + 1x<{BEROFGMEA 10% LUTOD D e .
(Mean value of delamination) <10% S RPN HETE L TR
+ L HROFHED? 10% & T 2 30% LLTO b0 T U, 0T, RBER A0 X
10% < (Mean value of delamination) <30% N
— B EEEO T 30% HIxHLO MOAIE £ ICEEFRL T Table 7
30% < (Mean value of delamination) w357 L7 (Phot. 2 £IB), #)
Table 7. 7 n 4 v # ©
Relations between the grains
T~ % Al Adhesive VYY) — At 7 - ) — A B
\'\""\\ Resorcinol resin Phenol resin
R HlE 3| XH|M Hlg 2x|% &H
K pei| Grain Flat Bastard | Vertical | Flat Bastard | Vertical
grain | grain grain grain | grain grain
& K =E & ' &
Moisture [By oven dry method 10. 4 10.7 10.5 10.4 10.6 10.8
content 4 K E B
(%) By moisture rrTeter 9.2 10.2 10.6 9.0 9.6 11.2
¥ A B o 151 141 135 133 134 132
Shear strength(kg/cm?) [(129~167)|(108~170)[(125~159)|(110~154)|(121~161)|(114~141)
A E B E 98 9 98 74 88 99
Wood failure (%)
g & %
Number of testing 8 8 8 8 8 8
i < B R
Percentage of delamination (%) 23 4 1 82 49 22
B E  f#
Number of testing 2 2 2 2 2 2

FERERBHE M & K2 5 72,

Temperature at the time of testing was lower than the other tests on the adhesive.
AR MR BR DR A58 & 5 LOREREITRICBI U CiT, i LTSRS & e il o & 5 bhuasiopi—
EOBEMEZTRL TV, HiE< ViR LBRORHRIV VA v 7 — A BHIREERS X7 =/ —
BREEEROWTHhiIZoWvTh, IREMKOUEM O <Hirfb k&L, BEX, FSHOMETX

ANEL L BEMZFED B,
4. & R

PEDORETRINIHERICD L D&, ThEhoBaovCiEEtE

b5,

BT L 0EDEED T

BT —ABE, VYT —AMHIBEEER], T = — ABHSEERR X Oy ¥ 1 VIESERIOBS, F0
BAMRE, REBEHERE D5 - A M EFASORMEL L oMhOBHI L LN, £h 5O FHiatEAEE
EZRORLEDAEMER L, =Y 7THIREBRIC K T 158, FRGLOMBEOF9mREI v b
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FTHELLELLITHEN, Vo F FI7vEIRKTL + SUVEREBLT, SERSOEAELHTT
bz EAEBLRE,

I A VIIZOWT SRR LT, B ABE S 35 XURERRERTRIC & » THEEM A HIEST D L, 701
VI ERGFOERER L OLOBHEE L, VYY) — A BHIREERE K7 = 7 — ABIRIEERITIE,
RO OFEENY L EREMITITIFTER T 22T L, = U THIREEAIR LUy €41 vEBRITII T hzR
RTEDLBAETLLN, Fo.7-4 $-ABITF.T— SAVaAOBEOL I, Pl
FEMZEEL < TEbRRIEDONL o7,

VYT 7 — A BIREER B XU T =/ - ABIREERIE AV ISED, BN R BAEEERZIZ
{EERERDEER»OHET DL, H T =AM, 744 vHOTEHIBAL T, vy /s — A BIREER
TR CHEESLBAVNE L, REHR TN EMAEBAEETE T o0 LHESNSEY, 7=/ — ViR
HEFERITIE CHERMSR & <, ABEESTA-5Cd 5 2 L rBbbhi,

A E X BE G PE e

and gluing faculties (Keruing lumber).

= vy 7 B & ErESE = AMilg =< LT 2 v # + 1 v
Polyvinylacetate ’
Urea resin resin emulsion Casein glue
B H|EZS|2SH|BK B EZZ|Z=H|R H|EZZ|ZZH
Flat Bastard | Vertical | Flat Bastard - | Vertical | Flat Bastard | Vertical
grain | grain grain grain | grain grain grain | grain grain
10.7 10.8 11.1 10.7 10.8 10.7 10.9 11.2 11.0
R 9.7 11.0 8.8 9.6 10.6 8.9 9.4 10,0
135 136 126 123 117 *146 129 111 124
(111~158)|(113~149)| (94~144)|(102~137)|(102~137)|(134~156)|(106~148)| (75~129)| (104~145)
70 76 63 76 73 *89 79 72 71
8 8 6 8 8 8 8 8 8
X [y

D PR % - REME BRI MM OWR 2 v 5 7 7 EA T v FERHORRN), HEBHR,
190, pp. 160 (1966)

2) WEPEME - EME - WE K WM OWE 3 5 v KO T EMOMNEER), RS, 194, pp.
49, (1966)

3) ABH: MM OWE 4, MR, 197, (1967)
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VI. Gluing Faculties of Kapur Woods grown in North Borneo

and Keruing Woods grown in Kalimantan

Minosaku Sucavno, Kazumi Moriya and Minoru NisuiarA

(Résumé)

Gluing faculties of Kapur lumber produced in North Borneo and Keruing lumber in Kali-
mantan were investigated sequentially to the last report (BULLETIN OF THE GOVERNMENT
FOREST EXPERIMENT STATION, No. 194, p. 49~64, 1966) in the series of studies on tro-
pical woods. -

1. Adhesives used: Resorcinol resin adhesive, phenol resin adhesive, urea resin adhesive,
polyvinylacetate resin emulsion adhesive, and casein glue were used for the test.

2. Preparation of the samples for the test is the same as that described in the last report.

3. Testing method of gluing faculties are also the same as given in the last report.

4. Results of the test.

The results are shown in Table 3~4 and Phot. 1~2.

Shear strength values of Kapur lumber glued with the five kinds of adhesives are higher
than the ones of Komnhan and Phdiek in the last report. And shear strength values of Keruing
lumber are also higher than those of Chhoeuteal sar and Chhoeuteal bangkuoi. The values’of
wood failure and delamination were classified as shown in Table 5~6, in order to evaluate
the gluing faculties. It was found that good glue bonds were obtained in the test of Kapur
lumber; also poor glue bonds were not obtained in the test of Keruing lumber.

(1) AHBMIEMIAESE
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I. »v~viviEsngtvior -5y —BERGH

F X A &

FEF40EEI2A I 7 U ~ v 2 VIRHKPATE N K. K. XD 741 gt S, MARMM oM OM:
BOKFRARO—5HE LT, v—% ) —BROGIHIRS, Fi oDl L -MERBRZITR 7220 T
FORRREVFELEDWET S,

I ## &KX B K

HREBIIAFERARC OV R o7, BMEEIC>WTIRETIOMHED Fig. 1 2&lIhicn,

1) AHMBMIEMIFREE



HWEMOBEE 7 KK — 73 —

O. HBERB L UHBRTE

REBEBIXRDE RV TH S,
A) P& EOEIHE, PR
B) vv /R, MFRE, BAHAIERE S0, ZEbemEy (OFh BT o%)
C) N5 : »—x Y —BARYINI (fEAnstt, ELIE)
i) HlEh
i) GIHI O BARIE &
Fley v Fror )l KOHBGEEMARKDHR No. 190 L TTiR - 72V,

m &R & ER

A f2 &

SEAVERREC D L EARRE DH 7= X% Table 1, Fig. 1 KR Uiz, BEAMAEKZIIEENICHT IVA-1 A
RO IVA-2, 3, 4 X0 DFc iV 58 IVA-2, 3, 4 DEARMTOETHRE LV, £RARDOEZ
ERBEHICILOM OBRBA BB AN L, BLTRDIC LN TRbba kY, WHRLH
AL Vbbb n—EIE V25, L L, Fig. 1 KRTX5iZ VA-1 OFEARDOLH O, NEHD
Pl DERD o, BRRELIHE (v 7k VA-2) OPE, BIU»rSORTHRE
Table 2, Fig. 2 ichd, BEZITIZHRL TV HEWEHR O 10 BEES, ) OFBLI L 27c S OERT R
DI DFHENE 60° C THRATFTH LT 80%< BV, 80°C T 60%< BV, 90°C T50%< 5\ T&H
5, GED I A4 VKM ZOKIECHTIXEDEVED, F, VA-1 ORKREMDOFEARE EA7%D
I EENRD -7 DT, 80°CTIVA-1 Dh7 XD TRALIMEFH IR L, TOfER%E Fig. 2
B Lie, RN X o THE T SABEHMET LS, FHEANHIIEANE 80°C T 60%< 5o

Table 1. I DEFARDPIS

Hardness of each log at green condition. kg/mm?

\~\
\t\i BE* B T
FATEE . g L A B L P | Mean
\

T~

1.25 | 1.88 | 1.95 | 1.98 | 1.78 | 1.86 | 1.80
IVA-1 (1.oo | (.20 | (.85 | (1.75 | (1.50 | (1.55 | (1.60 | 1.79
~1.40) |~2.35) |~2.00) |~2.30) |~1.95) |~2.10) |~2.00)

1.60 1.63 1.56 1.68 1.43 1.26 1.39
IVA-2 (1.25 | (1.35 | (1.40 | (1.45 | (1.20 | (1.15 | (1.15 1.51
~1.95) [~1.85) [~1.70) |~1.90) |~1.55) [~1.45) |~1.65)

*ﬁ A .23 | 1.75 | 1.70 | 1.64 | 1.69 | 1.69 | 1.39
Tangential IVA-3 (.00 | (.70 | (1.65 | (1.40 | (1.60 | (1.60 | (1.25 | 1.58

~1.40) |~1.85) |~1.80) [~1.95) |~1.85) |~1.85) |~1.60)
face

1.26 1.65 1.56 1.31 1. 40 1.39 1.30
IVA-4 (1.20 | (1.55 | (1.35 | (1.15 | (.35 | (1.10 | (1.15 1.41
~1.30) |~1.85) |~1.75) [~1.45) |~1.45) |~1.60) [~1.40)

Mean 1.34 1.73 1.69 1.65 1.58 1.55 1.47 1.57
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\ Az E* T
w%*z\ 1 " - = & = b ?\:/IeanJ
1.64 1.93 1.98 1.61 2.08 2.00 1.63
VA-1 (1.50 | (1.80 | (1.65 | (1.25 | (1.75 | (1.85 | (1.10 1.84
~2.15) |~2.05) |~2.15) [~1.95) |~2.25) |~2.30) |~2.10)
1.26 1.74 1.55 1.38 1.26 1.33 1.39
VA-2 (1.10 | (1.40 | (1.40 | (1.10 | (0.95 | (1.20 | (1.05 1.42
~1.50) [~2.10) |~1.75) |~1.70) |~1.45) |~1.45) |~2.00)
E H 1.56 1.66 1.55 1.36 1.46 1.43 1. 40
Radial IVA-3 (1.30 | (1.35 | (1.35 | (1.25 | (1.10 | (1.25 | (1.20 1.49
~1.80) |[~2.15) |~1,70) [~1.45) |~1.90) |~1.70) (~1.60)
face
1.38 1.45 1.45 1.41 1.38 1.31 1.39
IVA-4 (1.20 | (1.20 | (1.35 | (1.35 | (1.25 | (1.15 | (1.30 1.40
~1.50) [~1.70) |~1.60) {~1.50) |~1.60) |~1.50) |~1.45)
- b5}
Mean 1.46 1.70 1.63 1.43 1.55 1.52 1.45 1.54
It # (%) [EER.F
Percentage [fHT. F (%)| 109.0| 98.3 9.4 | 86.7 98.1 98.0 98.6 98.1

GE) ArEERE, LA OBEREUET LTEMEA, LA SBLLICAD - T 3cm BEIT e, o,

L L7, 4RDTiHE,

(Note) Each symbol 4, w, o~eeeeee indicates the measured part in the log.
4 :sapwood, B, sneeeees heartwood, each 3 cm apart from the sapwood boundary to-

ward the pith.
Average of four measured values.

*#1  Measuring part *2  Mark of log
70
21
2.0F
19F
o 18 TTA-1
n
7t G 79 % AHERC X 5, KEGLLHM 0%
£ ek ZEHI LTI L, OHSE P BBRLI
T ¥ Oms [>T 3cm FEiLw, -, & L7,
L5 (Note) Brinell hardness
14l A3 Each symbol 4, w, -, --- indicates
) A2 the measured part in the log.
:;é;,; A4 4 :sapwood, ®, -~---heart wood each
JVA-3 3 cm apart from the sapwood boun-
b dary toward the pith.
10+ Fig. 1 A KT B 070X (BEARDIRE
1 1 1 1 1 1 L ﬁ)
4 a N put ih ~N IS

RK
Measuring part of each log

Hardness at green condition (Tangential
surface of each log).

ETFTELEZ2THRERRVERDLNS, $-BEETORBRERPD, 2 & MARLE & ORI
PIEPFERDFIC VOT, BERPLIEIMAL CEEST TS, Tikbb, RARD7 S B3KHE
0.3~0. 4kg/mm? 7 & I falx 17~18°, 0.6~0.7kg/mm? 72 5iF 19°, 1.0kg/mm? < 5475 520°,
1.3kg/mm? { S\ H 21°, 1.7kg/mm? < iR 5 22° &2 Tw5, thidbliclEflids L 4E0
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Table 2. FWFLRE, FREK BT B0 E

Hardness at each cooking temperature and time.

—o M B e

60°C

Figussd

e

80°

Cc

\
B e Green

r con-
y dition

24

48 72

96

120

Mean (dition

reen
on-

F o

24

48

1. 46
IVA-2 (1.30
1.75)

1.24

1. 40)

1.21] 1.20

(1.15 [(1.15 [(1. 00 |(1.20

1.40)| 1.35)

1.30

1.50)

1.11
0.95
1.20)

.21

1.50)

(0.95 {(1.35 |

1.58

1.80)

1.04

1.01

0.95 [(0.95

1.10)

1.05)

17 £ %
Percentage 100
(Green condition 100%)

84.6

82.9 | 82.2

89.0°

76.0

82.9

100

65.7

64,1

\i&§ or
L

Eigued

90°

C .

72 96

120

Mean (dition

reen

SE3y |con-

24

48

72

96

120

T

Mean

0.83 | 0.90
IVA-2 (0. 70 (0. 80
0.90)| 1.00)

0.90

0.95)

0.93 | 1.56

(0.85 |(0.70 |(1.40 |(0.75

1.10)| 1.70)

0.93

1.30)

0.80
(0.65

~

0.90)

0.79

0.85)

(0.65 |(0.55

0,83

1. 00)f

(0.70

0. 85

0.95)

0.84

(0.55

1.70)

57 E
Percentage 52,4 | 57.1

57.1

(Green condition 100%)

59.3 | 100

59.3

51.3

50.3

52.9

54.5

53.7

(B WHEZ 4 AHE Lo FHIE,

(Note) Average of four measured values on tangential face.
*1 Temperature *? Time *2 Mark of log

N4 R EEYTEI T O AWM AT 21~22°

HMHUHET, 80°C LALDiRE TR L T

THIE 19~20° TX W EHRII S,
B) YV UEEK (B), HAFEE (o),

KILBIEFE (80 (- Fh bz X

%)

&

Ratio of hardness

SEMMFERHT 30 B 2D Ok % Table 3,
Fig. 3~4 wint, FA (E) £abhsL
IVA-1 DEARD Ep B30 biEAE L, VA4
BE, LedioT, & 1 IVA-1 MK
, NVA-45E, EREREAOMEBEE
5L, BEITHRRLAEZBETELbN
D5, B Wb ONERE < B B on TIET L, @O X &y, & s
BIEAEL, BIORRZEONTEL LS BBEELRLTWELEVES, EREFEROLMD E Ot
Ex55E, KETHEDHE2IVA-11E 8.5X108kg/cm? < 5\, IVA-2, IVA-313 7x108kg/cm? < &
v, IVA-4 iX 6.56X100kg/cm? { B\ne vz 5, chd Oz 27efE, VA-LDRAMSBO DD X
Y Ep B3 JRENTECOT, RUYEIEETTE L0 CRA—GEOERIITNLERWES S &
WHZERYpRbhE, BEREKSGELZY Y SREEBCOFTRIEILTVS, Tinb b, B 3

%
100~ N\

Bar+a
2
B
T

L
20

7
a e

\
60
8% 8

Cooking time
Fig. 2 £&EBIEE, BEICET 50723 OETR
(#RALEEHE 100%5)
Decrease of hardness at each cooking
temperature and time (Hardness at green
condition is 100%).

.-
80

{
700

1
20py.
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Table 3. MM OEFEARDY v 7Rk (Bn), HFEE (o0), HkItH
ZRE (o) GEMTICES)
Young’s modulus (Ep), Bending strength (o3), and Fictitious strain (&) of

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

& E=n
.\ﬁ'bk . 1 m N = ¥ y:j
‘. \ﬁ%*z \ Mean
IV A<t 7.33 9.00 8.16 8.23 8.18
(6.99~7.90) | (8.38~9.36) | (7.76~8.76) | (7.72~9.05) | (6.99~9.36)
VA2 6.82 7.87 6.76 6.11 6.77
(6.16~7.93) | (5.97~8.14) | (6.00~7.23) | (5.79~6.47) | (5.79~8.14)
E
R 7.00 7.80 6.97 6.56 7.08
1 Jems | (5.80~7.70) | (7.10~8.18) | (6.70~7.43) | (6.23~7.48) | (5.80~8.18)
g/cm
VAt 6.29 6.63 6.20 6.18 6.29
(6.00~6.52) | (6.27~6.98) | (5.81~6.59) | (5.64~7.86) | (5.40~7.86)
¥ oy 6.86 7.67 7.02 6.77 7.08
Mean | (5.80~7.93) | (5.40~9.36) | (5.81~8.76) | (5.64~9.05) | (5.40~9.36)
VA1 84.06 97.54 95.61 95,84 93.26
(80. 79~95. 17)| (89. 16~103. 29)((89. 03~99. 73)| (88. 49~103. 29)| (80. 79~103. 29)
VA2 78.26 9.56 89.98 86.77 87.89
(71.56~85.06)| (86.76~105. 95)|(85.06~92. 27)| (76.96~93.17) | (71.56~105.95)
A 72.88 103.76 93,47 92.06 90. 54
g foms (58. 17~82. 52)|(101. 27~106. 86)|(88. 71~97. 98)| (85.23~96.52) | (58. 17~106.86)
g/cm
VA4 74.20 95,03 88.81 86. 62 86.16
(71.70~78.50)| (86.94~103. 50)|(86. 94~94. 34)| (73.14~92.46) | (71.70~103.50)
T B 77.35 98.22 91,96 90, 32 89. 46
Mean |(58. 17~95. 17)| (86. 76~106. 86)|(85.06~99. 73)| (73. 14~103.29)| (58. 17~106. 86)
IVA-1 1.15 1.08 1.17 1.16 1. 14
IVA-2 1.15 1.31 1.33 1.42 1.30
€o
o |VAS 1.04 1.33 1.34 1.40 1.28
0
IVA-4 1.18 1.43 1.43 1.40 1.37
EPls 1.13 1.29 1.32 1.35 1.27

GE) fERD, OHMOEERERCLT, IHEA, OHMARSELIMS - T 5~6cm R &EiT
R, N Uz, 6 EDOFIE,
(Note) Each symbol 17/, &/, »\/-eeee indicates the measured part in the log.
4 :sapwood, w’, oeeeees heartwood each 5~6 cm apart from the sapwood boundary
toward the pith.

Average of six measured values.

*#1  Measuring part *2 Mark of log
2x10%kg/cm? < HWOMES, SN BIROMEEE X ICEERCBEL TV 5 LS LBERBTTVS
DT, YHIFR DX S HFEREELDLITH S,

K T2 H 595, BEE CIATR - @ OBMBH OV v 7ERED 3, 40fl%iTE, o7 2X108

kg/cm2 { H\», £y 3X108kg/cm? K B\, =H v-16X108kg/cm2 X BV, Vv F

svyv (3vHE
F4) 6X108kg/cm2 { BV, #T— (JeRLHF) 6.5x108kg/cm? < BV, F T~ (B KT



BEMo®E 7 CKME — 77 —

10% Mfem?

b—

F) ArERE, LHfoERERC LT, OtET,
Dot SNER 2> S 8L T A2 - T 5~6cm B Xz =/,
Ak Uiz, 6 RDEH{E,

(Note), Each symbol {‘, wr’, -~/---indicates the

measured part in the log.
4/ : sapwood, o~-«+heartwood each
5~6 cm apart from the sapwood boun-

A-l

Co
1

’
H B

PEF oA

Young's modulus
~
T

A-3 dary toward the pith. Average of six
measured values.

B BT BEFREROY v 7 RE (Ev)
(P X 3)

Young’s modulus (Ep) of each log at green

Fig. 3

1 1 |

O

Ak

N

oA m &

condition(Direction of grain is perpendicular
to the span).

Measuting part of each log

7) TX103kg/ecm2 K B\, 2% — 744 (HvET7) 11x108kg/em? K bW THo7c, Zhb DK

BLLBTDLEGROD7 ML v, FHZ IVA-1 # B 25E <, BIROMEEHIET S LN LW RERAE
WV, L b ERIFLERIZONI LEARVAES S5 2 a5 pdtbhd, IVA-20FRAZERA
L CEBLELZHED 2 b O¥iE% Table 4, Fig. 5 WR¥, EMAHT 52X B IMETL,
& VXHEINT 5, LA DRIMEESEH WG EZOET, MBI KRS 70522, 80°C & 90°C & DEFD7x

Table 4.

FIDRE, BilickTsY v ISRk (B), WiFikE (o),
BALFIERE () GEEMFIRX3)

Youne’s modulus (E»), Bending strength (op), and Fictitious strain

(¢0) at each cooking temperature and time.

(Direction of grain is perpendicular to the span.)

REE-Ref (hr)| 4% 40 3R 60°C
Temp. & Time
Green_ v
condition 24 48 72 96 120 Mean
7.37 4.01 4.19 3.86 4,07 4,19 4.06
Ep 108kg/cm? (5.98 (3.53 (3.79 (3.40 (3.609 | (3.582 | (3.40
~8.14) | ~4.57) | ~4.72) | ~4.22) | ~4.78) | ~4.62) | ~47.36)
% %
Percentage 100 54. 4 56.9 52.3 55.3 56.9 55.2
(Green condition 100%)
96. 56 69.90 68.09 66. 49 67.70 74,28 69.29
oy kg/cm? (86.76 (66.18 (64.80 (64.67 (61.63 (65.02 (61.63
~105.95) | ~75.90) | ~76,09) | ~70.23) | ~74. 80) | ~8l. 25) | ~81.25)
I 2 %
Percentage 100 72.3 70.5 68.9 70.1 76.9 71.7
(Green condition 100%)
& % 1.31 1.74 1.62 1.72 1,66 1.77 1.70
i 2 % '
Percentage 100 133.0 124.0 131.7 126.8 135.3 130.3
(Green condition 100%)
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Table 4 (23 &) )Result continued)
\» .
T IRE » Refl] (hr) 80°C
Temp. & Time
- — 24 48 72 9 120 ll\[jle:ff
2.85 2.80 2.75 2.89 2.68 2.79
Ey, 103kg/cm? (2.62 (2.62 (2.40 (2.19 (2.28 (2.19
~3.06) | ~B8.06) | ~3.17) | ~B.42) | ~2.97) | ~8.42)
I £ %
Percentage 38.6 38.0 37.3 39.3 36. 4 37.9
(Green condition 100%)
61.51 63. 34 58. 38 66. 62 62.89 62.54
oy kg/cm? (57.59 (60.58 (51.97 (51.73 (58.91 (51.97
~66 29) | ~67.28) | ~683.36) | ~71.70) | ~70.40) | ~71.70)
Jie £ %
Percentage 63. 7 65.6 60.5 69.0 65.1 64.9
(Green condition 100%)
g % 2.16 2.26 2.12 2.30 2.34 2.23
Iid £ %
Percentage 165.0 172.7 162.2 175.7 178.8 170.8
(Green condition 100%)
\ ) = =
S~ B - wef (hr) 90°C
Temp. & Time
. 24 48 72 9 120 | Fro?
~
2.67 2. 60 2.50 2.71 2.41 2.58
Ey 10%kg/cm? (2.1 (2.1 (2.27 (2.24 (1.95 (1.95
~3.24) | ~2.84) | ~2.71) | ~B.09) | ~2.77) | ~B.24)
e 2 %
Percentage 36.3 35.3 33.9 36.8 32.8 35.0
(Green condition 100%)
61.92 64.34 57.48 62,02 59.78 61,11
oy kgfcm? (57.59 (57.59 (51.84 (58.76 (55.36 (51.84
~61.97) | ~68.83) | ~67.21) | ~67.48) | ~65.84) | ~68.83)
I % 9
Percentage 64.1 66.6 59.5 64.2 61.9 63.3
(Green condition 100%)
& % 2.31 2.47 2.30 2.29 2. 47 2.37
It 2 %
Percentage 176.7 188.9 175.7 174.8 189.1 181.0
(Green condition 100%)

GE) IVA-2, ¥v 70 6 ADFH
(Note) IVA-2 Average of six measured values.

<, FEi gl (24~120hr) T X BERBOLNEVX S TH D, FNBIEEIZ XS B OKTREH

16 E T 75 o TeWEEA CRIG I SESIE T A5 &, 60°C T65% < BV,
bBninisb, ThoofESEID 704y (IVA-2) ZHELTHRS L,

80°C "T50%, 90°C'T 40% <
EFHRECEV X 5> TH

%, Thbb, MiEHE LTRIBEORELZ S FPLTWHMELE LN (Lo LM X Diddinn),
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o %
% - s WA-2 ()
I4F mA-4 as £ oo .
357 \
a #l ok \
g ES A1 N .
g }’fi/ s '1.\ e e
N £ 1o ‘\{‘ ’
. . . ( e am—
7 o’ N = % %040 050 700 204,
. a ' owm o '
leasuring part of each log Cooking  time
Fig. 4 SEUBMITE I 5RFEARORAL  Fig. 5 £EBEE, BRI YV IMREDET
BIZREE (o) (BEHIIC X B) % (AR 100%)
Fictitious strain (&) of each log at Decrease of Youne’s modulus at each cooking
green condition (Direction of gra- temperature and time (Youne’s modulus at
in is perpendicular to the span). green condition is 100%).

(¥) S5EOFE

(Note) Average of five measured values.
KE I CTUMLIE ED Ey, & OHasHifiz 55 & Ep £2.5X108kg/cm?, &+2.4% T, ZODOEYT
HREZTHILTD, 7 — X AA—DERAR L TREFNIERICIRSRWAESL S e nFlEhs, L)
LEIRIC X 5 By DIXT R, & OHEMESIKEVDT, REMAIL TOET 5 EETRELLRRE S
b L,

C) t1HIH B

i) UrHiE

FAR (k) 2, RiEZEEZRBRT 5, SO CEEAR L ELZOEILTEOBHNEROHTE

Table 5. M OERADOEELE
Rate of lathe check of each log at green condition.

T R E* v
\\\ A =1 N = + -~ ;\F/Ieair?
JRARZE S+ —
VA-1 54,7 55.0 56.3 63.1 57.8 57.7 57.4
(40~70) | (30~90) | (40~70) | (40~90) | (40~80) | (30~80) | (30~90)
VA-2 45.8 46.8 49.1 42.7 42.0 45.2
(30~70) | (30~70) | (40~70) | (30~60) | (30~70) (30~70)
VA3 42.4 47.9 42,0 38.7 38.3 41.9
(30~70) | (30~70) | (30~50) | (30~50) | (80~60) | (30~70)
IVA-4 42,1 38.5 38.9 37.7 36.5 39.1
(30~60) | (30~60) | (30~60) | (30~50) | (30~70) | (30~70)
R % 50.3 47.0 47.9 46.7 44.0 44,2 45.9
Mean (30~70) | (30~90) | (30~70) | (30~90) | (30~80) | (30~80) | (30~90)
() A, OMoEeEIEC LTIMEA, DM SELIZHD - T 3em [ilfEIC R, o,
S L7,

%DES 1.02mm, FofEEE 1.02mm, NWA 21°, ¥E£40°~507,
(Note) 'Each symbol 1, &, o~eeeee indicates the measured in the log.
A :sapwood, m, oN, =-eeee- heart wood, each 3cm apart from the sapwood boundary
toward the pith,
Thickness of veneer: 1.02mm, Incline opening: 1.02mm, Knife angle: 21°, Clearance
angle 40~50’.
*1 Measuring part *2 Mark of log
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% Table 5~6, Fig. 6 KT, FEAL IREhRDH D, T VA-1 THKE > 70, BENEIBFEA
ErBDHE, NA-1 MEO DD IV REWVT LAV RS, FFEAROMEZEIT VA-1 BRRATH S, fth
D 3RIETERLBLOEBILEVEBVZ S, ThdOKEZITEOEAEMICI TS By, &0 &3F
BLT, By 25E< & DEWHOEBTHEIL & EOBROBEENRIIAE VWX 5, HAHEEEZZL
Lict Eo#EshE% Table 7, 8 IKRT, WHINCIINAMESEZEED5 2 LTk D BRhRE K
LS5, ZOEAIEBBAERICAEELEEINSDT, KRBT ICHELMETHD, EH
FEEEEIRENE 2 S DL TR, WHC L 2 T L0 OREBE HbEE X ThDL TSRV

Table 6. Table 5 @ Hf
Frequency of lathe

°

IVA-1 OE%IN$EE Frequency of lathe check of log IVA-1 %
=_ & @B"
- - /f =4 2N = i+ ~ :lf/.[eaill?
_ SR T~
20 DIF (BN) _ _ _ _ _ _ _
Under 20
14.3 20.8 15.8 6.9 22.2 11.5 15.1
20~40 U ©) ) @ @ ®) @)
66.7 58.3 63.2 48.3 40,7 61.5 55.5
40~60 () (19) an | a2 | an | ay (16)
19.0 16.7 21.0 41.4 37.1 27.0 28.0
60~80 (%) ) ) G | 0| 0 )
80BLE (45K) . 4.2 . 3.4 . . 1.4
Over 80 (1) (€))]
lcm &7z b AEK
Number of lathe @) (8) (6.3) 9.7 (©) (8.7) (8.1)
check per cm
IVA-3 OEZNIHFE Frequency of lathe check of log IVA-3 %
ﬁi ﬁ*l :r :H:
=3 2N = e -~ o J
M
HEh R “
20 DUF (80D _ _ _ _ _ _
Under 20
31.0 42.1 60.0 78.3 79.2 68.7
20~40 (/1) a? ® (15) (18) (19)
14.3 52.6 40.0 21.7 20.8 29.4
40~60 (i) ©) (10) (10) ) )
4.7 5.3 _ . . 1.9
60~80 (X ) )
80LAE (4K _ _ _ — _ —
Over 80 ]
lcm &Hic h A T
Number of lathe @) (6.3) (8.3) (7.7) (8) (7.5)
check per cm
GF) () BEEhoARE (Note) ( ) Number of lathe check.

*L Measuring part *2 Rate of lathe check
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I 5FE X COMBNL ) — XAA—THEMEEZME L TH, UHIEN DR EDFERR, LrbXES
LELVERSYEIENS Z L THD, BERROBEENEBRIREISBUTTHEEREL LD TWS
2, ZOBEOREOEREZESITIY, SEOZ VA VIITELEEM T/ — X5 - DR X 3R
THRATRELE 2N D,

® IVA-2 DEARTHEIRE, HETLELT, /—X-—0FE#HLLTYHEIL & & oBEHh®RE
Table 9~10 i7" ¥, HEHQE TS Z LTV EHNRIMDT 50, SEO I VA v RO
THENER 0% UTOBREFL S 3L, 2 Ld 80°C U EDHIRTRET ZLERDHHIEH

#oh B oo O
check on Table 5.

IVA-2 OBEENIHFFE Frequency of lathe check of log IVA-2 %
1 H o = * Mean ‘
57.9 59.1 40.9 68.2 75.0 60.0
n (13) ® (15) (15)

26.3 27.3 45.4 31.8 20.0 30. 4
®) (6) (10) @ (C))

15.8 13.6 13.7 _ 5.0 9.6
® @ ® m

(6.3) (7.3) (7.3) (7.3) (6.7) (7.0)

IVA-4 OBEENHE Frequency of lathe check of log IVA-4 %

~ = ~ ¥ bS]

" & Mean

67.9 81.5 75.0 92.3 84.6 80.0
(19 (22) (21 (29) (22)

32.1 18.5 25.0 7.7 11.5 19.3
©® ©) @ @ (€))

— _ _ . 3.9 0.7
¢))

(9.3) (©) (9.3) (8.7) 8.7) [©)
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%
80
~x
s _ 70F
SR
# 60l —b”/\___W‘A—/
L5
= % sof
s
e a0k wa-2
= WA-3
< 30 WA-4
1 1 1 1 1 1
T a N = i ~N

Medsujr’;ng ;r{mo/ zdcfz log
(E) ALERELH OFEEFEEC LT R,
LA D> BT [ 2> - C Scm fif#IC =,
N, =, ek LTS,
(Note) Each symbol 1, =, »~, =---indicates
the measured part in the log.

1 :sapwood w», -~, =---heart wood,
each 3 cm apart from the sapwood
boundary toward the pith.

Fig. 6 ST IT 58 FEAOHEEhE
Rate of lathe check of each log at green
condition.

ek #5206 %

5. E7c, BENELLLGED, LHEEERIC X
BRELEIALNE D o0, BEETTR -
MEMOS L, Fa7—1 (WvEIT),
A FERRAE) LT D LS RO 7 VA VT
MELRRE 60° C TIXRIT75\ 22 80°C, 90°C TR
FH X DREBIHRPIAZ N EVZE (L, IVA-L
DERZDOWTIEEEMPEH5), VA-2 2 90°C T
48hr A L T AOEEZE L TUHI L AR $h
F% Table 11~12 12777, VA-2 DX 5 L ED
74 VRS, REHRE 90°C CHREERER %D
B LR BWiIz LTI, BEhomd
HEREAELND V2B,

© LREEELT, VA-3 OFEAZRH v TH
KE S 2mm, 3mm OYIEIERTER 57253, BAE
DI R ERFE RIS 7 b - I3 B FE

h T

Table 7. QEEH O X OEEEE 2L HOEERER
Rate of lathe check at each incline opening at green condition.

X~—E D EEmm* L o2

it .

IR0 FERfE*2
Bk 0.99 1.04 1.09
% 28

32.2 44.0 58.2
VA-2 (20~70) (80~60) (40~70)

(Note) Knife angle: 21°, Clearance angle: 40'~50’
Mark of log

GF) HmA 21°, %A 40'~50
*L  Thickness of veneer *2 Incline opening *3

Table 8. Table 7 DEENEDLE
Frequency of lathe check on Table 7.
¥EDEZHF mm 1.02
A A EEHE*2
RS mm 0.99 1.04 1.09
(%) =
20 DA _ —
Under 20 2.9 (D
20~40 63.0 (17) 48.0 (12) 9.1 2
40~60 7.4 (2) 52.0 (13) 68.2 (15)
60~80 3.7 (€)) — 22.7 )
80 LI k . _ _
Over 80
Icm &7V DAL
Number of lathe check ) (8.3) (7.3)
per cm

(Note) ( ) Number of lathe check.
Incline opening *3 Rate of lathe check

@ () BHhoxHK

*#1  Thickness of veneer *2
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Table 9. &£FEBiRE, REElICETLIHEENE
Rate of lathe check at each cooking temperature and time. %
T~ IHE - R hr (e . ° o
. sy Temp’f& Gre&en 60°C 80°C - 90°C -
R = .. Timejcondi- F
Mark of lo; ~_|tion 24 24 48 72 Mean 24 48 96 120 Mean
58.2 | 42.7 | 23.1|24.3|22.5|23.3|18.3|17.8|16.2|15.0] 16.8
VA-2 (40 | (B0 | (0 | Qo |@o | @o |@o |@o |@o |@ao | (o
~70) |~70) |~30) |~30) |~40) |~40) |~30) |~30) |~20) |~20) |~30)
GF) %YEX 1.02mm, HA21°, %A40°~50', FOEEEEL 09 mm
(Note) Thickness of veneer: 1.02mm, Knife angle: 21°
Clearance angle: 40’~50’, Incline opening: 1.09 mm
Table 10. Table 9 OELNEDOHE
Frequency of lathe check on Table 9. %
T~ IRERH (hr) EAED| o ° °
??ﬂ/h), T Temp. & Greéan o C so°C 5 "¢
2 (%) Rate Timelcondi- I Iy
ofolathe check ~ __[tion 24 24 48 2 Mean 24 48 96 120 Mean
20 L F _ _ | 69.2]57.1|65.0|63.8|75.0]88.9 100 100 | 90.9
Under 20 @] & |a3) |G| O )| 13| o) | (4o
2040 9.1|54.6|30.8]429(85.0](8.2|25.0|1.1| _ | _ | 91
@l @) & @Oy an | G| @ ®
68.2 | 40.9 _ _ o _ _ _ _ . .
40~60 (15) 9
22.7 4.5 _ - _ . _ _ . . _
60~80 (5) W)
80 LI E _ _ _ _ _ _ _ _ — — —
Over 80
Nupim BV AR | @3] @3] @s)| @n| 6.1 @] ®|ws 63
G () EHhox
(Note) ( ):Number of lathe check.
Table 11. ZhBibt % WOl E2 2L LSS EOREE LR
Rate of lathe check at each incline opening at cooking condition. %
EDESHmm 1.02
M A R
Bk _mm 0.99 1.04 1.09
% 5% —
_ x ] 14.4 17.8
VA-2 (10~20) (10~30)
GE)  faER&tt : 90°C—48hr
A 21°
oS 40" ~50
(Note) Cooking condition: 90°C—48hr
Knife angle: 21° Clearance angle: 40’~50’
*1 Thickness of veneer *2 Incline opening *3 Mark of log
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Table 12. Table 11 OBEEHNEOHE
Frequency of lathe check on Table 11. %
- #YESFMmm 1.02
pal=l A
Hlh —_ mm 0.99 1.04 1.09
E(%)* R
20 LT —
Under 20 100 (9) 88.9 (8)
20~40 — — 11.1 (1)
40~60 — — -
60~80 — — —_
80 L E — — —
Over 80
lem &H7c b OFEK
Number of lathe check ) 3 3)
per cm
Gy () BEhoFK
(Note) ( ) Number of lathe check.
#1 Thickness of veneer *2 Incline opening *3 Rate of lathe check
Table 13. A4 OFE L OBEROE LR
Rate of lathe check appeared in thick veneer at green condition. %
ZE D EI¥mm 2.03 —-7“ R 3
N H b EEpfE2
A - mm 1.93 2.03 2.16 2.9
HS*S T
35.6 41.1 62.6 51.3
IVA-3
(20~50) (30~60) (50~90) (36~71)
(E) HA:21°, %A : 40°~50'
(Note) Knife angle: 21°, Clearance angle 40’~50/
*#1  Thickness of veneer *2 Incline opening *3 Mark of log
Table 14, Table 13 OEENRDOIFE
Frequency of lathe check on Table 13. %
3 *1
\\13\”}75; s*mm 2.03 3
~_ M A
HEph S~ mm 1.93 2.03 2.16 2.9
R ‘F\
20 BA _ _ _
Under 20 18.8 (6)
20~40 56.2 (18) 73.0 (27) . 23.1 (6)
40~60 25.0 (8) 27.0 (10) 58.1 (18) 57.7 (15)
60~80 — — 35.5 (11) 1.92 (5)
80 LA Ek _ _ —
Over 80 6.4 (2)
lcm B b OAEK
Number of lathe (10.7) (12.3) (10.3) (8.7)
check per cm

@@ () BEhEK

(Note) ( ) :Number of lathe check.

*#1  Thickness of veneer *2

Incline opening *3

Rate of lathe check
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Table 15. FHHLEM DOE  OHEROREENE
Rate of lathe check appeared in thick veneer at cooking condition. %
- B DS mmA 2.03 3
O\ nEEEe
JRA ~ _ mm 1.93 2.03 2.16 2.90
e T
18.5 23.5
VA-3 B r W
(10~30) (10~40)
() a4t © 90°C—48hr
Hinfg :21°, %A 1 40’ ~50
(Note) Cooking condition: 90°C—48hr
Knife angle: 21°, Clearance angle: 40'~50’.
*#1  Thickness of veneer *2 Incline opening *3 Mark of log
Table 16. Table 15 OEENEDIHEE
Frequency of lathe check on Table 15. %
XD EImm* :
N2 2Esmm™ 2.0 3
M P2
HHh, >—~._  mm 1.93 2.03 2.16 2.90
EIp*s T
20 LA P _ —_
Under 20 75.0 (15) 57.7 (15)
20~40 —_ 25.0 (5) 42.3 (11) —
40~60 — — — —
60~80 — — — —
80 LL k _ _ _ _
Over 80
lem &7 OAEK
Number of lathe 0) (6.7) (8.7) 0)
check per cm

) () :B#BHhoREK
(Note) ( ) : Number of lathe check.

*1 Thickness of veneer *2 Incline opening *2 Rate of lathe check
DIz —EOKlE% Table 13~16 5 Lz,

ii) GIEIFIDBIRE =

HOEHELZEED TRENRBEROI LS LT L, UHTMC S THELTOREERE S, 2D
FRIZERMIRCERENS 2L A0 L, FAERUSIOUNIZHC I EREShEDT, —
AR BE TR DT Z LR TELRVD, SEMEA L BB TON DR AL LIz s & DYIREE
SOHR%E Fig. T~10 CAi¥, SOEH, LEHE DI, 7 — X - OER%E ST A TyIEl
L7cshd, YIHAADERINEVES X VEWRERE L -702%, ThIEF A 7hamb 3 LB b T
B Bbhd FEritwitogg), &0 RAEL TV 2351005, Zhbd
DECDOWTIRS BRI ZMA D 2L & T35,

v T v

SEOEREZRELT, 744 YR IMENTKELERDLDOT, VWELLERRTLbA W L
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ROBERE /.09 mm Incline opening 1.09 mm

< LI .
S x x x % 2 = LI x »
SF x * x < e s
ggﬁlo-
D
$5% odl
2
1 1 1 1 1 1 1 1 1 1 1
< mm R OEEWE 1.04mm Incline opening 1.04 mm
Sy T S N S A " a
4 3 MOF
~
£3% o5}
FS 1 1 1 1 1 1 1 1 1 1 J
" R OEE & 099mm Incline opening 099 mm
gin
R3m 09
Is82
ﬁ\ 1 1 1 1 1 1 1 1 1 ]

G} 4
Mumber of revolution

Fig. 7 HREHZ2» 2 TUEILc L & Owilia
WES (EQmit, VA-2, %0EE 102
mm)

Veneer thickness at the beginning of
cutting with each incline opening (Green
condition, IVA-2, Veneer thickness 1.02

mm).
. mm
§ 27 ROEERE 216 mm  Incline opening 216 mm
Two L L
g P S
g)’;’;zo- *
3 19f
K

1 L 1 1 1 [ 1 1 1 1 1 1
L mm
8§ 22F , ,
Sg R0 ge & 203mm  Incline opening 2.03 mm
s 2
0 e
gé 2.0 x
$
< L9k
N

i 1 L 1 1 1 1 1 1 1 ]

. 2mm

22|
g ™ i A DORERE 193mm Incline opening 193 mm
S 21F
Sn
Qg s = =
§3 200, .
3 19
S T I 1 | 1 1 L 1 I ! !

2 3 4 5 6 7 8 9 10 71
B #® X

Number of revolution

Fig. 9 FrniElE% o2 TEEIL/2 & & DY)
WBRE S (i, IVA-3, %0
B X2.03mm)
Veneer thickness at the beginning
of cutting with each incline opening
(Green condition, IVA-3, Veneer
thickness 2.03mm).

mm X OEERE 1.09mm  Incline opening 1.09 mm

~
~

x
x

=~
S

oS
o

o Ja R

3\

m

3

ROBEWE 1.04mm  Incline opening 1.04 mm

bl Y » x x = oo x g

gg: 53
S =~
° 5

R OB 099mm Incline opening 099 mm

¥ 5 " = 3 et e

~
S8

2§11
S

R

Thickness of veneer Thickness of veneer Thickness of veneer

B & B
Number of revolution

Fig. 8 HFOEpz» 2 THHIL2E E 0%
WMRE S (EPhiitt, 90°C—48hr,
IVA-2, 3% D/EX1.02mm)

Veneer thickness at the beginning
of cutting with each incline opening
(Cooking condition, 90°C—48hr,

IVA-2, Veneer thickness 1.02mm).

, mm
§ 22F SOEERE 2U6mm Incline opening 216 mm
2 T
o B 2.0
319
= 1 1 1 1 1 1 J 1 1 1
L mm
kY] -
§§ 22I' noeew 205mn  Incline opening 2.03 mm
o 2IF
s 2 . . )
) = ———n —
g% 2.0
3
S L9F
N
1 1 1 1 1 1 1 1 1 1
mm
5221 )
§.., R O e B 193mm Incline opening 193 mm
SE ot
g8
Se,kE - —— —
g LT ‘
3 19F
§ 1 1 1 1 1 1 1 1 I |
[ 2 3 4 5 6 7 8 9 10
&) 58
Mumber of revolution
Fig. 10 X Otz 22 CTHEIL7c & & OYE

RES (FEihaitt, 90°C—48hr, IVA-3,
3% b E X2,03mm)

Veneer thickness at the beginning of
cutting with each incline opening (Coo-
king condition, 90°C—48hr, IVA-3, Ven-
eer thickness 2.03mm).



MEMOER 7T CRHMED — 87 —

EEMTH bRV, SEERLE IVA-2, 3, 4 DESK 7 A1 ik biE, TEOES»bEL
A Tl RIF R AR BHs 7o v, 80°C L)J;@z%:iﬂ%m%ﬁ::yi A 20° < BV, A A
FOESImm A SVWALEIBEZ LIEERLL S, ELOBRESETHAZHED TOHITIUIR
TRERAEONBTHS S, Lirl, VA-1DX SMED 7 A 1 ikl SETNLE» 512 90°CLLE
DEMICEPSEE L \2%, YTz 90°C LAEDFMAMCYIAIT 5 2 L ixEit e oT, Higamps &
BT/ = RA—IT X » CHEENRBOE LD FERLEL 1D, ThbOHIEHC oV TIREIRER
hTHB,

V. Rotary Veneer cutting of Keruing Woods grown in Kalimantan

Yoshimasa Ecusa

(Résumé)

This report dealt with the rotary veneer cutting and some mechanical properties which
were considered to be pertinent to the quality of cut veneer on Keruing woods grown in Kali-
mantan.

The data ob'tained from tests of mechanical properties which comprised Brinell hardness,
Young’s modulus, bending strength and fictitious strain (direction of grain is perpendicular to
the span) from each green or cooked log are shown in Tables 1~4.

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

As a result, Keruing woods tested in this report showed different properties among logs.

And them, from the log IVA-2, 3 and 4 the following conditions were considered to be
optimum cutting conditions to cut 1mm thick veneer. '

Cooking temperature : 80°C
Knife angle : 20°
Incline opening : 1lmm
Clearance angle : 40’~50"
For the log IVA-1, it was necessary to cook the log before cutting over 90°C.

1) AMELMIHERMRER
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X. V=V EVEINM VI OBEKREEME

T E®
T T T

X U ®

BEK, ABURAL LTHASNTWAMEMIE, 7« VEVEDS 7 vEINELSL, 7Y PV EED
Dipterocarpus JHEOAMIIBE VFEHAINTVEREWE S THHH, FRIZZOERED SV LA b ILEHY
AFLR TV Dipterocarpus BOAMEZERFEAREL L THEREI 3 288VWIREBCZR5THAL 5, D
BOAMIERRTHEL T, EECLMERSD LVvbhTE,

A%, BEMOMEIZET A —HOMECH VSV ZVED I AL YRR EFdh 5T Lt ,
KIFRETIE 3ERD 7 14 VAP LY Sz BIRDEF I W TRET TRy, £oRREBET
%,

AREBRICERLLIILA VEKR

AR TSV THRIEENRBRICHER LAYV~ v 2 viEM 7 A4 VIEAIER, VA-2, IVA-3 X
IVA-4 DERED3EDFEATH 5,

1. BiEEHHER

1. HROFEE

WEE BT L 2 v A v IR, AT IR E S L OEEMREIC SV CEElE X URIER L7
KFiRTH %,

3ED I VA VEROHT, VA-2 QFEADBYMI S BB, 1) ROUBOFASLEIE Shic Bl
W O(OATF, 4BIRE5), 2) 80°CDIRET 48 R ZIMQEL U 72 JRAR D B Yl S e B (LLF, 80°C
HHBBEIR LV 5), 3) 90°C DIREET 48 I b 0FR U2 HA 2 SO S B (AT, 90°C &Hibit
WEWD) Th5,

IVA-3 5 XU IVA-4 DAY LY S BiRE, ThERERRDHRTH 7,

ZHBOBIRE Fig. 1 RFRTIZE KA+ 2 LTUMBIEBRELEERONAL»S, B> -
T#8~9cm D #ifH (Fig. 1 O AR OFHRE ) D5 —HHHIL, FAEOHEICORi L, =
DY L 7= BRI RCAR 21T » THIRE/KEN T ~8 BT D X S L.

HROPRE : 7T~8%ET=% « V71 v —Thath L BIRITIEE 20°C, BRIEE HBHBDOENT,
HEBENBLICHN S X D2 LT 20 BRHIFER L2,

B GKER ¢ HIRIBIC RV TR SRR THERE/KRZHIE Lic, AKRIIROTEL Thot,

e *ﬁ%ﬁé&ﬁﬂm%ﬁ%iﬁ ) AMBMESRBEANRER
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EAR DK 8By
Fortion for
rolary veneer

206 &

Fig. 1 714 vIRAKROFMRIEERSG Gis % UCOMERMIREL )
The cutting portion for rotary veneer of Keruing log (Sap wood

portion is removed by pre-cutting).

IVA-2 - £HR e 8.6~9.1%
IVA-2 + 80° CEWLHR----8.2~8.8%
IVA-2 - 90° CE M HIAMR--<--8.3~8.6%
IVA-3« 8K oo 8.8~9.1%
IVA-4 « £BIR oo 8.5~8.9%

HiR o~k £93lem X 31em
2. HEAROFE

IVA-2 DEA»SEINIL -4 BK, 80°C &l BRI XU 90°C HibBMK, mOTIC VA-3 & IVA-4
DOEARPSEHI U EBIRT, 1Hx4 7 ORBHT = 7 —ABHEESERIE A5 3 v« 20 7EESHE
BEFERD 2 BE) 3L 28E 4 7 (=) 7HIEEERD) OMBAREZIER L7,

RER AR DFEE © 30cm X 30cm

BAR
Peeled '7/
vénecr

#I0
Weist center

Fig 2 FERBIRORE G

Sampling method of test veneers in a log.

SR ER HIR
" Test venccr

HiFo)k : 3754, 1.0mm+1.0
mm+1.0mm

MEREEOHE © 1B IOV T
% 3 #

ER AN D BARHL A © AR IS s\
TGS g 7 4 v BiRH 5 HER
HRE 2L BYET, RAROEALZSHEM
EBENCE LS TRE LR 5K
T 57, Fig. 2 8X K Fig. 3 1R
Lic R CHBRBIRZREL, =HiIH
BRAERZENLA,

Thbb, £714 vEER (IVA-2,
IVA-3 & & O IVA-4 OEAZEFAR :
IVA-2080° C #HIMFA 3 LT 90°C #
WERA) » SEN S HAFIEDFHEO R
Woirrb, Fig 2 WRLAZE LR
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Lo ERER 7. KROH L5 F—Hih LOFHD 3 2D

501 L3 3 ABIRLY .
oy (A#E, BESHBIUCH) OipD, Lid

Ay
==
es d.
‘A‘ e st o EIE TV BERERELT, ThHOHR

- adjacent three veneers )
(Fig. 212k WTA, BRIVCOHBIFTOH

WERRE X V£ fhAl~Al8, B1~Bi18
£ )

Waiet canter FEUCI~CI8ET B)ERRMM L L,
% ZDBE, A, BRIUCCHIZKEIZRALE

DOEEIR, AlL Bl& Cl D 3HOBERIX

F—MAELOBRTH S, RREW 2R T

%k ic FWCIE, Fig 2 OXhPROHS

j=B. | -C-—-Pherol resin : spread 20%

1-A, ws .

9-A, 2B, 2-Cne~-Melamin-urea resin : spread 20% DR DER - TS IHDOER (F : Fig. 2

3-A, 3B, -3-C-==-Urea resin : Spread 20¢ ) .

DA B, dCoeemBherol rosin + sproad 309 DAL, A2, A3F7IEC4, C5 C67%E)
A ep e (emenMelamin- sin + d 30° _ © e s e .

5o, 5By 3= e Meldmin-iea Fn : Spread 304 2 1 RORBARO BN, BRIRS X

6-A, 6=B, 6~C--=Urea resin:.spréad 304
Fig. 3 HBUEBE N T 2RBREWD /L — T51F CERMIE E LTl A A be7: (Fig 3 OR
‘Grotiping of test plywoods for test items. AR 1- AVIERER IR AT+ A2+ A3 4
Lbi, TRHBAIR5-C 1X C13+ Cl4+ C15 A& '),

HREBANL 1 RREE (EEFOBELRHRBOMAE) KOoWT SHER LA, 0 IHRORBRAE
W%, Fig. 2 @R T FA—MALDZhEH SHORBREREM A EDELLDTHS (Fig. 2k X
O Fig. 31tk 3, 1-A +1-B + 1-C, ¥4I 3-A +3-B +3-C 2 ¥ 2 1 RREH O 3 HORBAN T
B%)e FRBREFVCILIEEO 7 44 VERICEWT, 3TBEOEFAL 2BHEORHETE DD
N~ TORBER (1 70~ F12 3HORBAW) RN LA, RPAERICHTERAARD /v — 7
3¥% Fig. 3 Rl . - "

R A OIS &1+ FRBOKEOEBANE A EE S X CEERM O %2 Table 1 R L,
T EE &% Table 2 R L,

ERERIWEATR ¢ FERIE D 20g/(30cm)? s X TF 30g/(30cm)? @ 2 WL Lz,

3. EENAER

FRBRICIVTIE, FIERBENTES HBR 3 X ORI VIR &7 78 > T 27 A v BIR DA 2 T
(B

a) BIIREIRTETE B

18 (7 =7 —ABIBEERIRS IO AT 3 v e 20 7HEBABIBESZARD IO 2HOHARERITH L
Tl o7, RERBEIE 500kg 7 A2 5 ~BIAIRSFERBRELHEAL, B O » vy 2 -5 v 201
200kg & Uiz, stBRM 1 BAEMSN (UTF, TASELVS) OBHRABRAZRAL, RRAW K>S
5V AN A0 R, 520 ) ORBEIIETARER K, 580 5020 A)HTIARBA & Lz,

FHERIORBREMIIROL KV TH S,

VRGN - i< DR LR GURA 2L Skrhic 4 BeRiRE L7215, 601-3°C DIREE T20M:
ERL, b Sk 4mZEL, cheEROKFICHRBRANIDSETRIKL, hhicEE
ORETHETS),
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Table 1. ZEFHEEFIEEEE R L CEBRIROUEY
The mixing ratio and the qualities of the used glues.
o B A G
BL AT X OHERRNO R e mlx“:;_ ratio (part)
1 k4 .
Formuration and performance of mixed glue Type I 2 M
P @ M ®@| Type I
7 = /_— B g 8 100
Phenol resin
5 |=]
i BT s sy ey A ERER © o0
. Melamin-urea co-condensation resin
Resin
=y T HIEEE M O 100
Urea resin
7 g g b ¥ 10
Nut shell flour
g §ii ¥
i VR P o i_ﬂ % ®© 3 s
Extender and filler eat flour
Water (Room temperature)
B ol M falt7 v &=y 4 (NHCD 1 I
# 7%& % ¥ o pH (20°C) ®
pH of the glues (at 20°C) 10.5 6.7 5.7
g & Kl W o K E (CP) '
\gfiscoasity of the glues (a%cz 20°C) 860 1275 1590
@® Phenol resin
® Melamin-urea co-condensation resin
® HBAZFAfAes—nF K.K. TD-638-HV (Japan Reichhold Chemical, Inc.: TD-683-HV)
® FEESE KK, =—wr( F 345 (Toyd Koatsu, K. K.: U-345)
® HErEHE K. K. =—r A F 310 (Téyd Koatsu, K. K.: U-310)
180 % v ¥ . ¥k Powder of 180 mesh
@ HBER%¥ K.K. FEl Nihon Seihun K.K.
¥ FK Powder
® #7AEW pH 3 Glass electrodes pH meter
® BAIEExKEEST BF Viscometer
Table 2. #HEFEHID AU
The condition of pressing in bonding.
A E % # BOE &
i 55 #i Cold pressing Hot pressing
Pressure Time - Pressure Temperature Time
(kg/cm?) (hr) (kg/cm?) ) (min)
. p 9 10 1 8 140 3
Type 1 M @ 10 1 8 120 1.5
2 ¥ Type I 10 1 8 110 1.5
@ P Phenol resin

©)

Moo Melamin-urea co-condensation resin
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2 M EBR S ¢ IRMKEERE: R A% 60£3°C Di/kAIC 3RERNIRIE Lt Flokhicsd

LETHRIEL, DhicEEORETHRT S.)
b) FiEE VB

AEENABRIL 2 FO BT OWT TR o7, RBEE S LA LAEIRKEIRE 40/, SERBIE
2250 ohORFHALE. RBARKRERIH,D 5 v £ A4 FERRL, 8B O~ 7.5cm x
7.5cm OREXE LT,

RBREHIRDOLEE D TH D,

R DREBR SN KB % 7013° C Dif/kFic 2BEIEE L, TOREBIZ 6013°C DIEET 3
RS %,

HBEMHEO VEL | ERREGOBKEROTEL 1 ¥ 7L LTohE 10 B DELE,
ADRBAICOWTIES P UDRE L HFEREEL L EDLDELEKE D > TEENEZHEL,
ARV T 4 B ORBA OHEERIE L s 5 0 < 0B LEKO F% b > THENZHEL
7o

FIEHHE HEBRA DO 1 WD LEERCI W TALLIIL D2, LRD1/3DOES (AFHEX) ofé%
HEREEE L,

4. HEABRAKR

TEXWHRE LY 57 7EM, »vEITEMB IR L A4 EM O BIRESERR & Fikic, 23
BRiZEVThLY v V' T vEROEENRRET L > T/ A VEREBENE B L, Vo ¥ 5V
VIE% L DM O T AR H L TRERD» L BICE LERSh TR Y, $B@ct B<MbhT
WHEARMTHHIDIT, HIMELTRELLDDTH S,

DV v K F9VIE, 7Z4YEY YUYV HET Shorea negrosensis Foxw., TH 5, FhBEHRITY
AT SE TUIHI L 2 &b Bt (90°C DIRET 48 BRfZ ML Z L BARL-DYIEI L BIR) Th
D, BRI LS, 7,

I a5 0HRER

AR T, 0B VA2 D7 A4 VERCH LT, 7oz —n « XYL VIEES, BUKES, &K
TETR L1 %KHEEF + Y 7 AFESZ ARTERE (LT, JIS&Ew3) K¥UTHEL, £h
FhoimfiRz g7l L,

1. ABORB ik

WRORKIE, J IS P8001—1959 : 1962 132 (/v 7H 43T FEURI D SR bk & M BEE) el
<o

AR R L 72 R AR O EAIE Fig. 4 1WRL7AT &L, BRUISIREA I BEE LU 2IEL 15cm 5o
WA % FT I8 DIV RAY BRI L 7ce ZORARPHHEZRIR L2851, 5 B BR 2 94!
L7284 GRL & Lc#hofy 8~9cm DFiF) & F—DHEENRE LS, EREAFLEZOBRA
PSR AID N TN e DG, BIGIHIER5 D 3R INZ TR B S & BHLIEWER S 2D b 3k 2 R
L7,

HEHRRR LK DOLE B D TH B,

SUEZ R



LR 1 (BHARTTHIERS)
LH RS 2 (BLLicinwE5)
Zh B ORBHRREAR 2 K E TR
RER LB THO S Lok,
T DL TRETERIBFEET
A (250p-++60 2 v & o DT A &l
L, 177080 2 v & o D7 LA EE
F o HEORY) whir BB E L

7o
2. TAz—L e VY VIS

JIS P8010—1961:1962 T#:2

CIVTHMOT L2 — « XY VT]

HERBIGIRNE 52065

TR DRI 2 REURR
_Log of sample for soluble
content  test

W BN
Sap_wood

THEA 1 ——

B B IHEB MBS T3

Heart wood | (This portion corresponds
to the portion of rotary veneer cutting.

Fig. 4 704 vRAROWHE 5l Sralt o R &
The portions samples for soluble content
test in a Keruing log.

BHRBREE) KHEL TR o7,

3. BUKAE b HEER

J IS P8005—1959 : 1962 #i2 (L T OBUKAIE 5 ER J7) TSV TR ofce ZDMERIC
i U778 8Kkik pH6.70 TH - 7c,

4. HWIKWIEHHR

J1S P8004—1959 : 1962 i (-3 T DKGFIE GER LR WL TTE » 72 TOREBRITHE
FAL7789/Kix pH6.80 TH b, HHMBREFTR - ZIRERX 20°C TH -7,

5. 1 %KEE(LF b Y 7 ATE S alER

J 1S P8006—1959 : 1962 FEZE (3 TH D 1 KELF b Y v AT SR FER) wES Wik
27

6. FAEFABITENLH 3ETFR R,
R E®

I BREBHRBRER

BRES R BREESE %, Table 3, 4, Fig. 5, 6 35X Fig. 7 IoR L7,

(1) Fig.5 25, 7 =/ — L EIIREEAITHES Ui 1 B AHREES D (LT, 1#EPEVS) 3v
v F SYVHBRERIEESN (UTF, Ve F Svveawnd) oliglc, ®AF208 (LT, 208&
W) DBATIEEI A VERIZbTITHN Ly F STV IDRVEERTHD, RAE 308 (L
T, 3082\ 3) OFETIIIZAA VOLEBERIZIL » F SYVEREKRILTHE2ETFRWFHRTH -
7o, HbBEHIIV Y P STyvXbmkbkLi,

Fig. 6 55, A7 3 v « =) 7IEEABINRERRIT % L o 1 EBURaliEis ) (T, 18EMEw
5) vy F SYVREELT, #4EHBI208FIU308Ebizry P STV 0ELEVEREY
TRL7CHS, BMBEHRIIV » F SYVIDBHBCAVREREZR LA, Ve ' F7VIZ1IEPE 1EMD
T L P OBEH 27 0 BEFEINIFH - 7o
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(“Gem*) %m)
25[ 2 & (Spread )209/30cmY ol I 2 & (Spread )304/(30cmy’
L - l ! '
< r x '
Sie 20 [ 1 ] 20 [ ]
5 rx x r x
8 L
SE X L
E n sk 5
S L
i
10 10
r o---- Are r
3 x---= Min
5+ 5
L 1 1 1 /VAI 5 1 Rld [ JS 1 1 1 | 1
s S = - VA4 e 3 S 58 VA-3 WA-4  Red
§§ 33 3 § non-  mon-  Jaan R %2’ > non,  non-  fauan
S S8 treated  treafed Sy Sg Sg  treated treated
g S 5% veneer  Veneer S % § veneer  veneer
£ ] 7 2 R R
Q.
VA-2 VA-2

Fig. 5. 74 vHBIRO 1 5 RBIMTEEE T BER (7 = 7 — VBIIRIEFRRD
The result of bond strength (Shear strength test) in Keruing veneer
(Phenol resin—type 1).

(“5m?) (k?/‘.,-”z)
25- R 8 (Spread ) 209/(30cmy’ 25— T [ 28 (Spread )309/(30cm)
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The result of bond strength (Shear strength test) in Keruing veneer
(Melamin-urea co-condensation resin—type ).
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The result of bond strength (Shear strength test) in Keruing veneer
(Urea resin—type II).

Hg7#&,Zﬁﬂ{fbnu7mﬁ§%ﬂ(*ﬁﬁ547)f%%btﬁ%ﬁﬁ%%ﬁ(HT,Zﬁ
L 3) OBEERMHEE NHBRICR VT, 208 OB ATRAKNICY v P SYVIVRVERTHY,
0EDPLATIEV » ¥ F YV EVAEBRIOTPEEVERTH - oS E BRI Dk L,
2. BIEBMEE NHBROBRIOROTLSFEL,

1P OBATHRARLEDEEM T IbOT, K/ 14 VBRIV F F7VEDEDZER
L, Vo F F7vd o4 vERLEDTESENMFCRIFTHY, FARBOBMTIRHIMmR T~
SEENELNE EEBDbh5,

1EMORETIEV v ' SV EDBIFCTH -7, L L 208 DBA T 90° CEBERLSIOE
AL VEREV 9 ¥ 57V OEENEPEVEVETSY, r SRENEOEKENREEEZTASD
5y VEORERE (Tkg/cm2 57 vRXUYF) L0, EFCOTPBVERTH -7, ZOfE
IARER 0 & L S ERSMICEE S REOBREMA L, 5IRBBTEE IRk BEO SR
1.0mm SEOEHERTHIICER L AEERECL > TERBRTHHDT, LT LIKELLES
NTHBERRLEV, 08DHEATIZ 208 XD bAELAY, HiBHEUS TR I1IEPCHEL
THEVEERTH o7, LL, —IGHMBTREEENTHELELLN S,

2EOBETHRMRICL o TASREENET L0 Bbh 5, 208 OHATIXT A SDEENY
ELNTTH -7 H30 8 DA ITIIP R DL Lz, 2tV Oy (088E) &S+
SEAREENSEBLNT, S RARLEM (08EE) THLENHLLELLN D, EARAE
22080 E, 1EMOBATHRERBEII» L VM LET S, 2HCHATRERFECIRMET 58
EHCEEDN VO LEEbh 5,



Table 3. 714 vBIROEENABER (515RBIKTHEE /) The result of bond strength for Keruing veneers (Bond shear strength).
Hi 51 w o R | B Ok o om | BARLS # % 71 Bond strength (kg/cm?) A W R
Glue spread I Closed 3 Open gy Ave. Wood failure
2
Type g/ (30em) Treatment of peeler Mark of log Ave. | Max.| Min. | Ave. | Max.| Min. | Ave. | Max. | Min. | Ave. | Max.| Min.
A - i VA-2 24.5| 27.7] 2L.5| 21.6] 26.2 18.5| 23.1 27.7] 18.5] 51| 100 20
Non-treated vencer IVA-3 23.20 27.4 19.4 20.1] 23.1 17.5 21.7| 27.4 17.5 27| 100 0
20 VA-4 24,9 27.2 21.5| 21.6] 24.0 19.1 23.3 27.2 19.1] 49 100 20
% W B IVA—2Q® | 28.4 27.4 19.1 2L.7] 25.2] 18.8) 22.5| 27.4 18.8] 27| 60| 20
1 P® M coored veneer IVA-2G 24.9| 27.7| 22.1| 23.7| 25.8] 18.8 24.3 27.7| 18.8 26| 60 20
* RL G 20.8| 23.7] 18.5| 19.9] 22.5| 17.5| 20.4 23.7] 17.51 33 8] 20
& W i VA-2 22.1] 24.6] 20.0] 20.2] 24.9 17.5 21.2] 24.6| 17.5| 30 100 20
(Type 1) . IVA-3 22,1 27.1 20.6| 21.2| 25.2 14.8 21.7| 27.1 14.8 27| 100 0
30 Non-treated veneer IVA-4 23.7) 27.4] 19.7] 21.8 25.8) 18.8] 22.8 27.4 18.8 29 100| 20
% M iR IVA—2® | 25.6 27.3 22.2] 24.0| 26.8] 20.6| 24.8] 27.3] 20.6 24 80 0
M Coond veneer IVA-2® | 27.7| 29.8| 24.6| 26.6 28.9| 25.2| 27.2| 29.8| 24.6| 25 40 20
* RL ® | 23.5 26.8] 18.8] 22.4 25.8] 17.8] 22.9 26.8] 17.8 40| 100 20
, - VA-2 19.2] 22.5| 16.0| 15.6] 17.8 12.0| 17.4] 22.5 12.0] 39 100 20
rante IVA-3 18.6] 20.3 16.6| 17.0] 19.1] 13.8] 17.8] 20.3 13.8 28] 100 0
2  Non-treated veneer IVA-4 17.20 19.7] 14.8 16.5 19.4 13.8 16.9 19.7] 13.8) 271 60| o0
% B K VA2 | 2L.5 23.1 16.9] 21.1 23.4 17.5 21.3 23.4] 16.9 22 40 0
1 M® M ool d veneer IVA-2® | 24.7| 26.1| 22.5| 23.9] 25.5| 21.5| 24.8 26.1 21.5 32 40 20
* RL ® | 15.5 18.8] 9.5 14.2] 18.2] 11.1] 14.8] 18.8] 9.5/ 200 49 0
0 - VA-2 22.3 24.9] 18.8 20.3| 23.4 17.8 21.3| 24.9) 17.8] 22 100 0
(Type 1) . VA-3 20.3 221 18,2 19.2| 20.3 17.20 19.8 22.1 17.2] 37 100 0
%0 Non-treated yeneer IVA-4 20.6| 22.5/ 18.5 19.0| 20.9 17.5 19.8 22.5 17.5 30 60 0
% W M IVA—2® | 27.4] 30.5| 24.9] 26.0| 30.2] 24.3| 26.7] 30.5| 24.8 28] 80 0
1 R Coombd veneer IVA-2® | 27.7| 31.3 27.1 26.9 28.3 24.9 27.3 31.3 249 30 40 20
* RL @ | 17.6| 19.7] 15.4 17.9 19.7] 15.4] 17.5| 19.7] 15.4 211 40 20
A 1 i VA-2 9.7] 15.6] 8.9 11.8 15.4] 9.2 12.1 15.6| 8.9 23 40 0
. VA-3 7.3 14,5 2.5 6.5 13.8 2.2 6.9 14.5 2.2 o 29 0
20 Non-treated veneer IVA-4 8.4 13.8 4.9 7.5 10.4 5.5 8.0 13.8 49 14 20 0
_ P~ VA—2® | 12.5 18.4 7.7 11.4] 15.1] 8.9 1L9 18.2 7.7] 15 40 0O
2 ¥ M coobid veneer VA-2® | 15.00 20.6| 11.1] 13.7| 18.8 8.3 14.4 20.6] 8.3 20 40 0
* RL 15.9 18.8] 14.5] 15.4] 17.2] 13,2 15.7 18.8 13.2] 25 40 . 20
W - VA-2 18.4] 20.9| 13.2 16.9] 19.4 12.9] 17.7 20.9] 12.9 30 80 0
(Type 1) e IVA-3 17.00 20.6| 14.5 16.1] 19.4| 12,9 16.6] 20.6| 12.9| 24 &0 0
0 Non-treated veneer IVA-~4 17.8] 20.6| 16.0| 16,8 18.8 15.4 17.3 206 15.4 34 ed 0
- IVA-20 | 25.0 27.2] 22.1| 24.7] 30.5] 20.9 24.9 30.5| 20.9] 31 80 20
M Coond veneer IVA-2G 24.2| 27.7| 18.5 22.8| 26.2] 18.5 23.5 27.7] 18.5 26 40 0
* RL G 16.3 19.4 13.8 15.7] 17.8 14.5 16.0] 19.4 13.8 o 4 0

* RL---Red lauan,

@ 80°C cooked veneer,

® 90°C cooked veneer,

1P---Type I (Phenol resin),

® 1M:--Type I (Melamin-uera resin)

(BHY) L BERH O H &8
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Table 4.

2FRIRIEL W BEFEHRBRER

The results of soak delamination test of type II.

. . 5 : e @ ®
_— o b B0 < DR LREEK Cycling of the test condition BiROL  [BROEHE
V=2 B BT BT R 20g/(30cm)2  Spread 20g/(30cm)? | ¥ #i # 30g/(30cm)?  Spread 30g/(30cm)? RILHE l}éﬁil((ﬁ?)
. XDFEL D X DL by | Specific percentage
Mark Treating 'I:est _ ARG . FAPAEIESY gravity of | (oven dry)
of log of log piece| 1 | 2| 3| 4| 5| 6 |Averagedcyclic| 1 [ 2 | 3| 4 | 5 | 6 | 7 | 8 |Averaged cyclic| veneer of veneer
numbers of X of numbers of X of| (Oven dry)| (derection
4 test pieces 4 test pieces for width)
£ B R 1| X (A) 2 A 2 X
. 2 | x A Al x 0.71 11.7
NVA-21 Non-treated | 3 | x 1.25 Alalx 5.0 (0. 69~0. 71)|(11. 0~12.3)
veneer 4 | A% ojojo|lalalx
£ K OR 1 Z 8 ﬁ A X
2 X X 0.69 11.5
VA-3| Non-treated | 3 | x 1.25 Olalalx 3.5 (0. 68~0. 70)|(10.9~12. 1)
veneer 4 | X Al A X
£ K IR 1 [ X 8 ﬁ A|lA]A|X
2 X Al X 0.65 11.2
IVA-% | Non-treated | 3 | X 1.0 Olalalalx 5.0 (0. 64~0. 66)|(10.9~11. 4)
veneer 4 | X A|lA|AlA] X
80° CH M BLIR 1 |A| X 8 2 OolA| X
2 X X
IVA=2 185°C cooked 3 | x 125 (ON ROR VAN IPS 4.5
veneer 4 | X AlA|AIA] AL X
207 CRIAR ; 2 X 8 g 2 X 0.73 14.2
VA-2190°C cooked | 3 | x 125 Olo|alx 8.5 (0. 70~0. 74)|(13. 6~14. 8)
veneer 4 | X Ol0| x
L F 5y 1 o]|o]lo]alalx ololalalalalx
4 2 |00 lAalAalAalx 5.5 ONNORNORRONIVAN Ib e 6.75 0.42 10.1
Red lauan 3 1010|101 AaA] X . Olo0|0|AlA]| X * (0. 40~0. 44)| (9.5~10.8)
4 |1O0|lAa|Aa]X O|o0|0|AajA|A|A|X
O-veeee 1< DU 7y, The test piece of non-delamination.

A3 DTS b HERICE LA,

...... qlEH

The delamination of the test piece was less than 1/3 of the edge length.
HEDL FoDVx < D p3E U 7=, The delamination of the test piece was more than !/; of the edge length.
@@7&17}"‘57]“1% | g e FE R, Measurement of Lumber Drying Laboratory.

— %01 —
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3. Table 425, SIRBIBTEA WAL o cF—o 2 FRBAERIIH LRI v kB ek
STEERTI, 208K XV°3082diCv v P U VIRHEKLTETLA,

208 OFEVIFRBIMHEZ NHBROBE LML X S EFIRWERTH 5, BEEBMESE NIRRT
RN PMRCERFEC ST, HMEBGIABERE DM E L, BEIE L DB CIXENR & HihBR
BWThAFRC LS RBCHRTHY, ZoRBRITTASO2EHRFI VBT EROBRTH -7,

308 Ti3208 DIFH L Y HEFEINEM_E L, #HihBARD 58 JNE5 SREIETEEE N0 & & Lidific
ABRE D IVF L7,

PEOFERS D, ZiRE< VRBOHBCEVTH, K7 VERIBHESDLWBET2HHEL
THAREHIEENMELR VWb D LE LR,

4. 2HFEFE NSV, FERBMIEE NRBROER L IFEII W BOBROMIT VTR
TR R SN, CORRICOVTIEE - E VAT 2 LIXTERVY, RBRFEOER L LMK
DHEDOREMNRERDOES>THDEEZ BN B,

D2 o0RBIT L DITAREBNERET 2RBRFETH D, Th OB EE THEFE
PRE-> TV D, Tibb, TIRBINESNTHBITERICERDO D 5 X TEIREIMIMEL ML, &R
R EETEN L LCHRE LTV DA, IZEIE< 0 B CREIRICIBRIGEE 52 T, TORBREERIC
AUV EIRHELTHEZLTWS (JASTRAREL 1 ¥ 1 7 A BICHIERETE L&
LEWHIT & » THEZR TR > TV %),

DX SR SO ZRIBGREZFNOPECH L TUFCIERR > EE L5250 L Bbh 5,
i, AREEET2EROBEORT, HBEGCE QCKRELESShIRFIFET HERIL,
HARERBET 2 THAIEEZDNS,

AEKERD 7 L4 v BIREE NEERE RiT oV Tid, Table 4105k L IR (RIS BT
HIE) SR VHBRITH LT e R RERRETFIT - 7cd DL BN 3, ZiEIXL hiBROBRIT,
BN VICHERTIFERDO/N IV » F Z7VBBEREEOREWZ LA VIIRK D RIFTHD, &<
CIEROWHIFAKE VM BEIRA R D B8 TNLIET L, 515RBINTIES N DG & 1T BARIN AR
i, EENCH LTEEN NS ot DL Bbh B,

BEMOEPITIIRRBFEDOERICL - T, ThODOBRVPRRDIBEN DD, TXTOBEMER
mﬁﬁ%®ﬁﬂuﬂwﬁw4Vﬁﬁ:®;5fﬁékmm5ﬁwoL#L,%&*ﬁ%@ﬂﬁ%ﬁm?é
W, FRRRAEORORFIMFCHET LI LENELELLNEDT, +HEETHZLHALETH
55,

5. AHMERTIIES VA-2 OFRAKICOWTARKRE 2 BEOEHER (80°C LT 90°C) nEIHIX
7o, BIEEBIRHES WABROEENTIRREKILE VT 1HE, 2HE LRl & S EHBERDOFMNE
FEEERTHY, FABMBEDECHAMESEININ L Ui, HHBEROSIEENH M 1 Ui R
XXCF oV RS TEMY O 714 v ERIE (Dipterocarpus |&) OF o7~ Svaf4BIt
F.F7—n F—ATHRCEMIRLIL,

BEAZMIOEE LTELOND 2 ERFEARZBIRKCTEBIMQET 5 2 L1 X » TEFKR:LYIHE
NcBIR (XK X OETRETETAMIMGE (BROBENRESCH7 7474 L) »mEL,
FEECEERAERS VBN T B LR EBEL LN D, AIROFIRIBIEENRBIT RV T HIR
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DIMTHIREREET S L3, BEFETOERDD TX o Thhkii-Z ) LiclEsEnHtns (B
IROBENFIPWE 7 7 HB3KE <705 LBERBIMIEZ NHARIC X B EENIET T 5). FHBITKT
%, VA-20 7 VA v EIROMIHEE CRIE 2T - ABK & B EIROBEREBIIkOZE LT
5,

BENIEE (%) CEENIEE (F/cm)
£ K K 58.2 7.3
80° CE M BIR 24.3 4.7
90° C & b HR 17.8 3.0

ZOPIEFR P OEBBEROBHNIREIABR L D R, HHREOE VI EBEENIREIIRL
oTW5, RRBROTIRBIMIEE NHBROEE MRS COBENRELEOMINREOR L0 L
DOREEL T, BRBIROEZENNALLALIDOEBbNh S, LirL, B TIXHBA/ NS LER
(FEAE S 35~40cm < ) TH37DiL, +HREBENTELDOTHEH, EREORVWKE
BFEARTRAENREL TR S LERARTHORBOLELG»LRTRMLZE L Bbh b, 0
XOBBETHELRLETVIRVETD, SOQNEETR, LbIEERRoRGEEZMEINT 5L
PEELL, '

Fle, FKRBRO 74 VT, RARZLET S 2 LI X o TARKR X D EHBRO b S ERIESR
RELTLolee 2HREZ S D HERTITIIRBIMTESE NEtbr L 13, HNBROF AR X ) i
FlicHEE I D PEL, BRWCEBBEROLSEENSETT5E VIR LR -2, TR
BOZ & CWHBERPARELEFTHS & Bbh, BERRETOM X ) IHEROBEY»HEEHE L b
TH55,

6. EFEABOBHBOZEICOWVTIL, 2HHANC 308052 208D & & X b 7515 LT 5HR
ThoT,

ARBROFEND Y~V 2 VEM I A4 VERCEWT, 7 =/ — ABIBEERIOSECIIRARIX
WEBRELETHITHZLEBLLN, FlheATF I v« 2 THEEEBIEERER S I ORiRE= Y 7#IR
EEROBECIRAFRIIBEBRETHATOLERDHBLEZ B,

7. KRBRCBIBH IV EVEI AL VERKINVA-2, VA-3KITPIVA-4 D 3ETH 7225,
INSDOREAROMTIREFNORERZRIIALNL VA, Ll VA-2 b ThTh 50 RIFRIES
HERLIZ, : V

8. FHRICKIHEFNHRRIZTTRTCHURES 1.0mm O%KE 3 75 4 DHRIT 2 WTFkv, 1§
Hl, &%, RELOCICEEREITSCRELAEREVLEC X > TR bDTH D, ZOLD
W, REGBARERIL, HRRETEPICETSHERMEOR TS XUARELLEBRELED X 57
FENEBERTSEIRTFIE, BARMRCAZ X S5KERLALOT, FHBROBRIT—Mic, THIEERY
THRELLIBEI VISR IVEVETHHLEELONS,

I EsmbRERER

JISWKEUTBIE L ZTIESHERERL Table 5 1, 3k UMRELFHRIP ISV CllE
L e B BIBAIC X 5 AIIA S hERES R 2 Table 6 1Z/R L7,

1. Tﬁhs#%jwmaemﬁﬁﬁ,ﬁﬁﬂ%%%(bﬂ%%l)k;@Mb:ﬁm%%(&ﬁ%
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Table 5. 714 v[RAR (IVA-2) DWESHHE
The soluble content in Keruing log (IVA-2).

" v \?\%@fﬁf sampling i H W 7 RO | o)
Soluble content = T——__ Heart wood 1 Heart wood 2
7 Xlzoiélb-l:;e;z‘gn—g 7 1.87 2.88 7.91
M Hot water x 4.86 1.86 2.51
f Cold water 2.56 0.70 1.61
i%”&%&%ﬂ&&?ﬁ: 19.59 16.93 19.90

* JIS e U7-iflE, Measurement according with JIS.
Table 6. 74 vIEKROFEEHRIC X 5 WA oihH=E*

The soluble contents in Keruing logs by organic solvents.

L |#aolano|sne - /
é A 71( ® 2 lepss |5 K % Hh H R Soluble content (%)
Oven-dry -
Log of Weight ofjweight of | M.C. of | ~¥ 4V | =—F A | TR v (227 —n| &
K e% i sample [sample sample
g (g) (g) (%)|n~Hexane| Ether Acetone |Methanol| Total
. IVA-2 15. 55 14,38 13.11 0.88 0.17 1.26 1.56 3.87
IVA-3 13.18 11.48 12.86 1. 49 0.20 0. 52 0.72 2,91
IVA-4 14,08 12,21 13.21 1.53 0.23 0. 63 1.06 3.45
IVA-1¥* 19.99 17.26 13. 68 3.88 0. 42 0.35 0. 67 5.32

*OWELFE SRR ST E i THIE,

Measurement of Wood Extractives Research Laboratory.
¥ IVA-1 ORARZBERERITbEr -7,

7 2) ORIV TEABSMERC 2D ZRNRON, Th b OARLO i H>THARZ HIH L 7ok
BREFHNCTE S RSP ILHAR TH > 7o RRBRTIZ, ZOFAESERE LT TOMRK S B
AR S hied - 7o DT, £ OMEEE BRERTN & OBRIRFTTELRr o2, ZhboHs
DEMEFEN L OBFRIR >V TRHBRFTHS, L L, 20 IVA-2 BHOEMYE (bh) iKikd S
FTET N2~ e XV ¥ AIES R ABLIGE VIS IR IC S V), FUTIEVW S 2 B YIEI
B CIEENCEER S5O TRV Bbh 5,

B KT TEMY @ Dipterocarpus BOF T~ v afBLOFoT7~1 H—L0D28HED
AESHEER (1 2KB{L b Y 7 ARFLbiv) ST 5 E, VA-2 3Bk EBKTES (R
HIERS) PPt X 5ThD, TAABANCE 2BHES VA-2 BFEFCSITVWETH-7. RLED
A THEFHREINR R 2 IOBEIE, PRV ATEFIRIWITIERRD LD TRAVHLE BN S,

2. Table 6 ZIVA-2, VA-3 KXV VA-4 DRARIZ2WT, F—HE %2 EHHEAEMCTHE L EE
ChB, AEBHROATMLEL VA2 2BL S0 o7, Lisl, 7 bYBXKAZ ) —LOTHE
%, TiRbbBST7 =/ — A RBICEERII VA2 B IVA-3 5L VA4 XD %hotcnd, ~%
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VBRIV —FARES, TibbEAKEORE WHIECEIEEIT IVA-2 2D Db -7,
BT BV T IVA-2, VA3 KXV VA4 OERIREZENOM TS E D RERERIRONAR)
o7eh, WA-2 QEIREE NAALBINRVWEER T o7, OEFBIEHIAZEERZFTR - 7oA
DRI VIAFABR O BHARTIHIFR 5 & B3 L DR —FAL TRV, ~F v X T=— 7 A5 i
ROBIDULVWIVA-21, VA3 KLV VA4 D7 A vEIRX D BIFRIEENTH o7,

B b b

NYRVAVEDIEDOZ A4 VA (IVA-2, VA-3 3X0° IVA-4) 2 5r—x U —gHI L7 BiR
(VA-2 DHIIABR E FHBHR, VA-3 & VA-4 X ThFNERROAR) T, KFEHET = 7 — 1 EilF
R, AT 3v .=y TIEEBIREERS X2y 7THGEERZM-C 18 (258 L2807
A vEBEIRE O < b BIRESEEE R L
1. 3ADERADEHREENOMTIED £ VARELZRMNAONARD o720, VA-2 OEFEN»D
THTHENEFTH -7,

2. FINA VERIZ, KRBT = 7 — A BIIREEERIO 15 ERBIMEE itk v T, BE (208 &
308) KrbrbbTRIKELLEWESENERLIY, 273 v =) 7THEGHIEESERN (18
U= Y THIGIEER (28) OSERBIMIEE T, BRAREZ0ERETTELTHLERDHLED
h3, '

3. AENE EBIROEIE N OMTIE, FFEAKICL, 28 b BRSNS BT
DBEFCMELZ, UL, 2HEEZ< VMR TIREDEROFBECEE NER LA, ThidEsh
BRI AR X D BRIER AR E o 2 BV EDOFRTH D EHE X b,

4. IVA-2 QERICEI S J 1S HELTHR - W ESIHERBIC SV T, EROEBAICE > T
SR E S R ERB RS, HiREE N & OB DWW TRAEROHIE TIIRE T E X
Dofze Lal, BLTEWEEBABEEIRE VL 5 THEADIT, &7 A4 v TR BIRYIEIEAIC X
S THEPE Y EERET B0 TRV E Bbh s, '

Eiz, WECFRTHR - FBIERIC X 2 IES I EORHROLRT, 3ERDFEADO R THIER X
CREEOIE RO Dl v IVA-2 OFEARDSUNI SN BIROEFNRDTHTH 555, hod 2ARDR
KR EENHAE LT,

X [
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X. Adhesion Faculty in Veneers of Keruing Woods grown

in Kalimantan

Masashi Yacisuita and Michitoshi Saca

(Résumé)

This examination was conducted for the purpose of estimating the bond strength of ply-
wood produced by rotary veneers of 3 logs (IVA-2, IVA-3 and IVA-4) of Keruing (Dipterocarpus
sp.) grown in Kalimantan.

1. Quality of veneers.

The thickness of veneer was 1.0mm in all veneers. The IVA-2 log was divided into 3 parts,
and these short logs were treated in each condition 1) non-treated, 2) 80°C « 48hr cooked, and
3) 90°C - 48hr cooked. The logs of IVA-3 and IVA-4 were not cooked.

2. Adhesives, glue spreading and pressing.

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

3. Test specimens.

The types of the plywood used in this examination were 2 Kinds of type I (The glues
were water soluble phenolic resin and melamin-urea co-condensation resin) and type I (Urea
resin). The construction and size of the plywood were 3 ply and 30cm X 30cm.

4. Bond strength test.

(1) Bond shear strength test of plywood (for type I and type II) —— These tests were
measured by the cyclic boil test method for type I, and hot and cold soaking test method for
type I of JAS.

(2) Soak delamination test of plywood (for type II) —— This test was measured by type
I soak delamination test method for type I of JAS.

5. The Red lauan plywood.

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

6. The measurement of soluble content in wood.

In this examination, alcohol-benzene soluble content, hot water soluble content, cold water
soluble content and 1% NaOH solution soluble content in wood powders sampled 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. 3~Fig. 5 and Table 4 (This
table is the result of type II soak delamination test). The results of measurement of soluble
content are shown in Table 5 and Table 6.

The bond strength of type I plywood glued by phenol resin showed the highest value in
two glue spreads. The bond strength values in type I plywood of melamin-urea co-condensation
resin and type II plywood of urea resin were low strength values at the glue spread 20g/
(30cm)?, but the bond strength values in the plywoods of glue spread 30g/(30cm)? were superior
to that of the glue spread 20g/(30cm)2.

Among the three Keruing logs, the bond strength in the plywood produced by IVA-2 log
showed better than the other logs.
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In this examination it was recognized that the bond strength of cooked veneer was higher
than that of non-treated veneer in the shear strength test of type 1 and type II. However, in
the case of type II soak delamination test, the cooked veneer showed lower than the non-
treated veneer.
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