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LicrRE R OWTIE, Fig. 1 ~10 @ 20AKBRNEMHE (L) B X OHRPHET

RRFFICORRARE B ORMAMEL A D2 LTHL,

ks, FaT—/

B, Kfthieo

HHE—EIBEEY D Licdh D& —3F LT
X D) EwFwEL, &

Avaf, FaF—s H—i, as=YV, Ty O 4BECOWCTUIERC

BAShA—BEOERBO M A H3 RICFET, FHLT 50~70cm DEED LD WBITAS L, #

ARRR BB UTLPENLERO O L2 L5,
1R EH LRREROEES & AR
A VR T % % FAES | A B | M B| & %
, @& | (mo)

Fo.TF—nN SNvadg Dipterocarpus insularis I A-1 8| 7.797 £X 3.6~4.2m
Chhoeuteal bangkuoi HANCE | ~ ] A-8 ' %k 50~60 cm
F TN Y= Dipterocarpus alatus I &1 6| 7.314 EX 3.8~4.0m
Chhceuteal sar BoxB. | ~ [ @-6 ' Bk 58~65cm
aa=F Vv I B-1 £ 3.8~4.0m
Komnhan Shorea hypochra HANCE ~ 1 B-14 14 | 11.099 i 48~54 cm
Tov 7 : I C-1 £X 3.6~3.8m
Phdiek Anisoptera glabra Kurz ~1 C-4 4| 4.318 i 62~66cm
v av Parkia streptocarpa _ BEX 40m

Ro yong HANCE I D-1 1} 0.817. 2Z# 51 cm

— 4.0

Eotl khszch4 Hopza pierrei HANCE I E-1 1 0.882 f;%ég 53 c]r1r11
Au—) JFAA Dacrydium elatum 1 F-1 1 oo.016 EX 40m

Srol kraham (BoxB.) WALL. . Bk 54cm

Y Y7V . . £X 40m
Rong leang Tristania sp. 1 G-1 1 0. 581 E&% 43cm

& st 36 | 33.724
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Chhoeuteal bangkuoi| Choeuteal sar Komnhan Phdiek
& cm x K % = K % = K % = K %
30~ 39 1 0.2 14 1.4
40~ 49 4 2 40 11.8 343 34.3 31 8.5
50~ 59 49 24,5 85 25.0 385 38.6 107 29.0
60~ 69 73 36.5 107 31.5 175 17.5 110 30.3
70~ 79 55 27.5 55 . 16. 4 61 6.1 69 18.7
80~ 89 19 9.5 37 10.9 19 1.9 35 9.7
90~ 99 11 3.2 12 3.2
100~109 2 0.5 1 0.1 3 0.8
110~119 2 0.5 1 0.1
BEHARE 200 340 999 367

BEBEMOKAMEL LTL Y DFRR LTS8, AL RAE »T -, DYV~ VR VE
INA Y, T4V EVE TELNVET, ZhHREOVTRIERRBREREZRELTCVE, RBRAKD

MRS, -7, BHERREEZML TWLSTFETH B, FMAPER No. 190 TIREEMOME 2 &

LCHITIEAT VFROVTDOREX LT WD, ARBYEDHCH D, BTHEECTHEHETX

nic BN B AMBRCREHT 2,
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R 2EbaRbwvid, CThboBBEYRERM L LTHRT 2880 —REEX> L L, B
WETHI DR & & 70 5 LB IRBO LA ST, BRO GBI Gtk REICBIE T 5 #5 5RIG—EBIMR
FRDBZ BRI T B,

L H#HEAMHGS S UTRBEKRDUE

RECHE LB OBES, T8, B2 ey Table 1 KRT, Av—A 772 StERCET
HEMITRCULEETH 5, REGRIAKSRE REBRAN, SEAROERLECL V) HED IHK
MWXhd, Tibb, |FIEIR 10cm OSBAKD GEIIBRBED R LR - BETHY, |
BISERBCET 20T, LR | BOMRCHEET 54 50cm O K» BEFAR X ORFAOR
BEE KM 1B RTH B, IFIERRORBRKTH, FEHEITH D RIS H O ER SDRRE % AKH

Table 1. #EMBOBESR, HERLUES

Name and mark of materials tested.

| ®
I - & 4 Group | I #
Species Botanical name Mark Radius of | Group | Group

(Common name) disk (cm)
F .5 —N S vaA | Dipterocarpus insularis R ﬁ’__i g‘; 1 A-3, 1A-41A-2 [A-6
Chhoeuteal bangkuoi HANCE | A-8 20 1 A-8 1 A-7
FaT—N Y- Dipterocarpus alatus H gé gé 1a-1, 1@2]®3, [®&-4
Chhoeuteal sar BoxB. | |4 5 3 |1@-5 I &-6
2n=%Y | B-8 23 N o1 B4, [ B-11
Komnhan Shorea hypochra HANCE I B-10 % 1 B-8, | B-10 1 B-14
thiZka Anisoptera glabra Kurz 8:% gg 1c-2 1c-31c-1, 1C-4
7 =Y Parkia streptocarpa B B .
Ro yong HANCE I D-1 24 I D-1
2%~ 794 I B _ .
Koki khsach Hopea pierrei HANCE I E-1 29 E-1
ABR—) J TN Dacrydium elatum B _ o
Srol kraham (Boxg.) WaLL. | BTF-! 24 I F-1
Yy Y7V . . o o _ _
Rong leang Tristania sp. 1G-1

Q) AMTHEREEFRER - BEEE (2 AMBHRPERERREE
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Radial surface (Tangental surface)

e T———— 1]

0@
End  Surface i 20
jD4¥3~ 7cm \ |-—35 25 —f—30 — 25 4——35 ——]
Sap wood } 150 ry . -
}l: *j m é, il : mm
Heart wood 3 b

Fig. 2 Ba5I5RRBRE CEETTR, HERTED
Tension-perpendicular-to—grain test specimen
(Radial or tangential direction).

STBETH 5,
Fig. 1 W5 RRREOKRE (RBF 1. 1) | BoRRES Fig. 1 07T, Fisbb, Bl
Cutting method of tension-perpendicular-
to-grain test specimen (Group |, [ ). EHBEL, PENLREYL LTH5 RS0 EY
R. ¥}/ Radial direction. % B, O L0 Hik L ORLLE (BEK 16

T. #¥#Jjm Tangential direction. ~20cm) XX, % - 7o b 8% B, C, Dic 3%

AL, BIMOLH LERITEOMTERRRELY AR -1, Fio, ThICBETAMET, BRIUCOR
BENRERRBREOPIFEFTIC/ B & 5 FEHAOKREL RN -1z, REEDOHK TR Fig. 2
CRTLOTH D, BB AICERL TS BT OFER L, 7k, HEPAROFSEEFIT Table 1

- . o - T
[ BB Radial surface . 2Lo—| g
End
, surface.
Ijﬁ Tangential Surface L ‘ /5
}-—/00 65 ——f— 60 —J—s5 — /00 ——— =
— 390 -
/ unit : mm
<
“
fy

v

Fig. 3 ft 51 5% & R #

Tension—parallel-to-grain test specimen.

Iy B BOMIRRE
: Static bending test specimen,
| 888 Tangential surtace 5 s | CP: @pERBRE ‘
e _ 4\ Pa:ﬁtial. compressign-perpendicular—
Span jg ;7(‘32233; 4 to-grain test specimen.
Sk KEBER A KRR G
¥ Shear-parallel-to-grain test speci-
l tEB® Radial surface 252.0) I men. (Radial surface)
Sr E:
-G " T fic mgtx. (Tang;rsltial surface)
. s ’ C . HEEMRER
Fig. 4 B8 boREEE Compression—parallel-to-grain test

Cutting method from static bending test specimen. specimen.
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Melal plate 25

fk (3x3%x6cm) %45 fE3-2AH
S 1iEDs, B DL S HRES N

] . . = 125 (100) i
Rk (Fig.3), sl #ErE F— 50(40) ——4—25(20) ——— 50(40) —:I

#E@E
Tangenta! surface l

(Fig. 4), BBMFRBRELH 10K '

TORE -7, BT, EHHHTR ﬁaﬁf S//ﬂe (glg) e
BT, FEHEEESH D Fig. 4

BHRE L e B S CREE MRS, 5 Fig. 5 8 & F f X B &

- . - Partial compression—perpendicular-to-grain test specimen.
EfRRA (Fig.5), & AMRBRE pres

| s

(Fig.6) % {FH LIz, 7ok, #OdMFRBREDOIR
BEDOHED 2.5cm icHi—3 B i ’CZbofx_i? ,

35 (EBE) |- Zagential surface
Ry Yyryviax— 7940 2BEITERD G0 - 25— (Radial surface)
RENTF L\iewd 2em & LT, '/yu;lfaa’

kr04 ;
I BEDBAREID $55T R Lic BB A b 1 (Tmyem‘a/ surface)

T
Fig. 1, 3, 4, 5, 6, 8, 9, 10 DRALE HEEKTTE AR08 o5

S (20)
14x24cm, FXH 360cm DEKREIRML, R \*Iﬂﬁ%ﬁw wnit : mm

BRI T R, MROIEMIERS HEMMN, FI5RM, & Fig. 6 4/ MatB CBH % (AL 0D
R, | BEOFBAH L L H—oiftFaRk Shear—parallel-to—grain test specimen
R BERIA L ADT D 10 FFOIER LI, (Tangential or radial surface).

¥, NHORBREIIHAR D LD b ATEEAES Lich, [ HOBEIENTHREZRY T

too Fto, ZORBRTHEBREEBLTHE0IL, Bl LR KERCRELICRET, Wb sE
MR EIZEL > T\ B,

2. B B H &

REBOBERS LU HERRE JIS R Lt - THMIEM T LT 5, Thbb, EMHRR
(JIS Z 2111) TR, BEMR (PRI IOERA ), MOoEMH (EREAR ofRBRETiu,
BlaEREB (JIS Z 2112) TSR, B5IR CERE JOHERTA) ORBRETR- R, EHEORZEC
A FER ISR EF H A, MAEMOBAIIMEE 1/1,000mm, A br—7 5mm D51 ¥
o SRAEI L, KBRS &R0 5 % WHERBRS DB sic, WEBOLLEMES 1 mm & £ 05 2 mm
&L S EEOIGIES kD,

#OE TR JIS Z 2113) OBAIAVvEEDV T O 14£5E L, MEBEHREPHFER ML,
fob AL 1/100mm, 2 br—7 30mm O£ YA Y — o TRE L, £ANRR JIS Z 2114)
T AR LOHMBEDORAWE X 2R, EHRIMFRR (IS Z 2116) JHEAFEHRY 10kg+m
D= ALF — % OEHERBETITE L, KB (IS Z 2117) IBBICELTT R 7o, RER
i L QRESKWT, KAEM I XRERRREOHARE, EHE 3 LRBED, I SIS E



~ 10 — HEAXBBIIERYE B 1948
TR O M A FIH L,
3. BEERLEE

AN, RBRE, SRR, S, BEEEM, BETER, e AN SHOIER. e, EHEMT L
ORBFER Y —IF LT Table 2 KiR¥, ZORBRTII—HECETLHARKMTEBEIHTUB LW
EZRPAD NI 1D T, RBEETTHTL FEHEL, SENOBTHERDTREMEE Lic, 23
W, B, B5IRR EORBEE RS Table 3 @R T, ZORCIINIET 2 HRAKDOREMHS L O
HEFIRRRER L LB DO DML L TH <, i, Appendix 1, 2, 3, 4 KAMEMEDIL AL X U
TRl FE L Bl A RT,

KRB LB E R AWM O B KRBIEHRBR B CRDI, O FHIR 13~17% T, FHEZH
15% Thot, ¥, RRRLERVHPLIERE (g/cm?) TH, SHEBCBTIAR—L 77~

Table 2. 58 B
Results of several

|k E WM oM @ X
poesia | Specific] 47K H; 3 . Compression-parallel- |Tension-
Bk Lone aravity ’ Static bending to-grain " to—
] at test Moisture y20) E. E
Species and mark | content| o kg/ agp ab 108 1L<g/ ap . ac 10° lig/
(e/cm®)| w 95 | cmz |kg/cm® kg/cm?| "o .5/ (kg/cm? kg/em? | To
ChhoeutI?IAbangkum 0.82 15.0 140 715 1255 172 504 645 143
Ch“Oell“z?l a1 o.76 | 15.0 | 127 622 | 1062 | 168 452 | 596 | 155
Kom“ﬁ‘%‘ 0.74 | 14.5 | 145 724 | 1206 | 171 507 | 654 | 152
Phd‘e‘“‘ c 0.67 | 15.0 | 101 480 | 856 | 130 334 | 475 | 116
Ro e 0.56 | 14.0 | 102 s61 | 927 | 113 311 | 443 | 935
Koki fhach 0.84 | 15.0 | 157 985 | 1653 | 193 470 | 695 | 210
Srol k““g‘am 0.53 | 14.0 | 77.8| 467 | 853 | 84.5| 327 | 438 | 65.5
Rong “leé“g 1.18 | 16.0 | 203 1346 | 2240 | 238 607 901 | 230
Ey : g+ v 7B % YOUNG’s modulus in static bending. \

E. : §tE#~Y v /%%  YouNG’s modulus in compression—parallel-to~grain.
E, . 5y v 7 REK YoUNG’s modulus in tension-parallel-to-grain.

ap 'l B R E Stress at proportional limit.

gy T W W X Modulus of rupture in static bending.. '

ge L HEE HE R X Maximum crushing strength in compression—parallel-to-grain.
g: (HE B R M X Maximum strength in tension-parallel-to-grain.

TR L RAN X (AEBE) Shearing strength (Radial surface).
r CRAME X (R BE) Shearing strength (Tangential surface).
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AH30.53, KESMCBTAOTIEe a vHARNTO0.56, vy )7 VHARAT 118, FOfhokE
349 0.7 25 0.8 RBEDERT LT,

WE, BECHRISLEY & D, BT, HERRS, TEmTAKNES, REFY v/
REL, EEF AL L, BRAAOMESH Y v /7R e & L - CRRT 5L Fig. T0X5k 5%, R
DRI NERAKRT L OFHETH Y, EDOBE BB e ) BEREGBER ZD R S,
¥, BEEZBFHETRLALV-HOOSBERE (km) &kDT Table 4 1274, #OMTOBAILaF
— 7442 20.2km, mY Y7 VA 19.1km TELIEKRESHERWTH S, TOMOBIEL 12.7
~16.7km T, AHELEEHOMEY LEBRETHS, MEMOBEIL 7.2~8.7km Tz 6=¥ Vil
KThb, EEHEAMOEEE 1.5~2.3km C, F57—1 Avaf, F.7—-A H—u, 7
v 7L EFRREERRL T2,

DER, BEREEE YV I/RBTRLIE (omaz/E) % Table 4 fti 35, ZOETEHARI T

A OB OH®H &

mechanical tests.

® A W ®_» JE @ T & = BRI
parallel-| Shear-parallel- Partial compression- Harc.:l_n s < Impact
grain to-grain perpendicular-to-grain ,ve S _ bending
g R Tr ap gymm [ g,mm | o5% H; H. | H, a
kg/cm? | kg/cm? | kg/cm? | kg/cm? | kg/cm? | kg/cm? | kg/cm? | kg/mm?| kg/mm?| kg/mm?| kg-m/cm?
1530 131 141 58.2 161 213 180 7.5 2.7 2.1 0.91
1352 116 128 47.3 129 166 141 6.8 2.5 2.0 0.82
!
1448 135 117 71.8 181 | 226 194 7.2 2.7 2.5 1.08
1194 99 107 50. 6 112 143 120 5.7 2.1 1.7 0.73
1156 130 125 69. 6 131 160 139 . 5.6 1.7 1.5 0. 68
2616 173 194+ 83.0 237 319 237 | 9.7 4.0 3.0 1. 44
884 116 138 61.9 l 126 147 133 5.2 1.7 1.5 0.32
240 | 273 | 300 @ — { — 1 — 1 — 16| 66l 64 1.91
" » \ |

gymm ;1 mm I HELER X  Compressive strength when compressed to 1 mm of side length
in tangential direction,

g mm : 2mm ¥oHFHEMR X Compressive strength when compressed to 2 mm of side length
N in tangential direction.

g5 % 5% WHOHEMEI Compressive strength when compressed to 5 % of side length in

tangential direction.

H, RO @E R End hardness.
H, BB & Side hardness (Tangential surface).
H, AEB@EA X Side hardness (Radial surface).

a SR = R F — Absorbed energy in impact bending.
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Table 3. # #H 1 % &

Results of compression and tension

B H M
# E i Compression—perpendicular—to-grain #t 5l
BEs XURS Compression- ¥ X 5 M R , Tension-
Species and mark Parallel-to-grain Radial direction |Tangential directicon| to-grain
| E. ap Er ap Ep ap E,
[103 kg/cm? kg/cm? [10%kg/cm? kg/cm? |103kg/cm?¥ kg/cm? |103kg/cm?
Choeuteal ba“gk““j’,: 161 564 14.4 45.9 8.70 | 31.3 137
Chhoeuteal sar | @ 156 471 14.5 44.5 7.43 27.1 136
Komnhan 1B 206 721 18. 4 58. 1 11.1 40. 2 193
Phdiek Ic 133 431 12.1 37.4 7.47 | 24.2 141
Ro yong 1D 113 311 |. 110 42.3 5.17 | 267 93.5
Koki khsach I E 193 470 20.5 83.9 10. 2 43.3 210
Srol kraham IF 84.5 327 11.9 50. 6 5.53 21.7 65.5
Rong leang G 238 607 27.2 109 — — 230

Er ¥REHEDOY v /%% YOUNG’s modulus (Radial direction).
Ep BEHNROY v 7% Younc’s modulus (Tangential direction).

emax © 0% B & Strain at maximum tension strength.
6,
b"’/cln’ dck' Wem*
30001 L
00 o Chhoeuteal bangkuor 0001 o Chhoeuteal bangkuo!
x Chb fea/ gl x Chhoeuteal Sar
ml_ . me:z sar o Komnhan ©
25 p .
o Phdiex = 800l & Phdiek
N v R . § v Ro yong °
< o 0 yong S ® Koxi khsach
T 6 p000) Koni khsach - i @ Srol kriham v e
@ Srol kraham £ »*
w g 3 o Rong leang Q°
S © Aong leang S #8600 o b
g 2 © S 2 X
S % s . g *
L E: ° §7? v 2
° § 400 a
X ¥x
1000+ v EY
] a
a
500k 200
1 1 il 1 | I [ 1 1 | 1 |
0 a2 04 06 08 10 12 0 02 04 0.6 08 L0 1.2
Bt E Ru . L S ] R
Specitic graviy at lest Specific gravity at test
Fig. 7—1 HBRHE L #M0@mE & 0Bk Fig. 7—2 3BRKLE & EREMR X & 0Bk
Relation between specific gravity at test and Relation between specific gravity at test
modulus of rupture in static bending. and maximum crushing strength in

compression—parallel-to-grain.
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A BB R
perpendicular to grain tests.
#9|3% Tension-perpendicular-to-grain
parallel- w7 . . . . . .
#4XH M Radial direction #4771  Tangential direction
gt Er | Gp l OR ] Emax | Er ! Jp or Emax
kg/cm? 10°kg/cm? kg/cm? | kg/cm? | 102 hoskg/cm? kg/cm? | kg/cm? 1072
1512 13.2 55.7 129 1.47 8.11 33.3 79.3 2.44
1369 14,8 62.8 130 1.18 6.83 32.5 76.0 2.00
2102 — —_ — — 12.0 51.8 89.0 0.92
1549 — — — | — 6. 49 25.8 64,5 1.42
1156 11.0 64. 4 119 1. 19 5. 68 39.2 63.8 1.32
2616 — — — — — — — —
884 9.91 46.9 80.2 0. 89 4. 67 25.5 53.1 1.50
2640 — — — — - - — —

or I ¥EHAO|EEIEX Maximum tension strength (Radial direction).
or EEFIHOL|EEMMX Maximum tension strength (Tangential direction).
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Specific gravity at test Specific gravity at test
Fig. 7-3 R E L i HEL AKES & OBR Fig. 7-4 RPNGHE & HEER v v 7 REE DBk
Relation between specific gravity at test and Relation between specific gravity at test
shearing strength (Radial surface). and modulus of elasticity (=YOUNG’s modulus)

in compression—parallel-to-grain.
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Modulus of elasticity

Fig.

Er 2
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. o Chhoeuteal bangkuoi LU0
x Chhoeuteal sar /2-0F o (rhoeuleal bangkuo
® X Chhoeuteal sar .
® Komnhan .
250F A& Phdiex ® Komnhan
v Ro yong 00F & Phdiex °
18 ® Koki khsach {_\ 1% v Ro yong o
5 200 © Srol kraham °° R oL & Kowi khsach &
o © Rong leang § & 8T o Srol kraham i"
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Specific gravity at . test Specific gravity at test
—5 RERRHELBEMY v /R (EFE Eig. 7—6 FRRSHELBER Y v 7R GER
HE) & otk JiE) & DBk :
Relation between specific gravity at test Relation between specific gravity at test
and modulus of elasticity (=YOUNG’s and modulus of elasticity (=YOUNG’s
modulus) in compression-perpendicular— modulus) in compression-perpendicular—
to-grain (Radial direction). to-grain (Tangential direction),

Table 4. % W B ff o

Relations among mechanical

i weOE M Tﬁé 5] B Jééhﬁ Wi

A3 X O'5C B . _ ension— ear—
e - Static bending Compri(s)s—lg;xaiﬁ arallel parallel- parallel-
Species and mark to—grain to-grain

ab/Ru km id‘b/Eb 10'2| dc/Ru km | 6¢/Ec 1072 | g¢/E¢ 1072 | tz/Ru km

Chhoeuteal bangkuoi | A| 15.4 | 0.89 7.9 0.38 1.08 L7
Chhoeuteal sar | & 13.9 0.84 7.9 0.34 0.88 L6
Komnhan | B 16.3 0.83 8.7 0.38 0.94 1.9
Phdiek [ C 12.7 0.85 7.2 0.37 1.04 1.5

Ro yong [ D 16.7 0.91 7.7 0.40 1.27 2.3

Koki khsach | E 20.2 1.05 8.3 0.37 1.24 2.0

Srol kraham | F 16.1 1.11 8.4 0.52 1.53 2.2

Rong leang | G 19.1 1.11 7.7 0. 39 1.15 2.3

HREN—ERRERARBICET S ETER LEBROBEMETH 5, MEMOH IS ERCET DR
= 77508 0.52X107% THBDRK L, IRERICIET 5 B3 0.34~0.40% 1072 L /NI fefEi %
FRLTWA, REBIEROBAD AR - 2T ~ahKEL 1.53X107% T, FDMOBETIL 0.88~1.27
X107 Lo T\ 5B, i, BT OB AL 0.83~1. 111072 DOflix R LT3, #FIROBEAITR
BREERARSBEL H 55, FERAMT 0.83~1.09%x1072, FEHJET 0.75~1.18X 1072 & fg» T
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00| © Chhoeuteal bangkuoi Z s
 CHhocuteal sar © (hhoeuteal bangkuoi
> Aomnhan ° 2501 x Chhoeuteal sar
& Phdiex . o Koms R
< 8oo0F 7 Ro yong 5 N pam'n an
& ® Kok khsach ° a7 heliex
2 @ Srol kraham o e S mm 200k ¥ Ao yong .
o © Rong leang @ %gﬁ ® AKoki khsach - % 8
3§ E 00l *® S 4 @ Srol kraham o
3 &ﬂa g 0%,
S i S E gs0f 3 x
§ i3 = i x x
£ al o 38 o 22 x
X 400+ a < a
W o
b S 100 K
200 ol
1 1 1 1 1 1 0 | 1 o | 1 ] )
0 25 50 7.5 100 125 15.0 o5 1.0 15 20 25 © 3.0
xo@mnrss Ht Ymm? WHBE M~ s He K9/mm?
End  hardness Side hardness (Radial surface)
Fig. 8-1 KAME o & L GEEMTR I OBLR Fig. 8-2 fEB@E» 7o & & 1 mm o EHEE S & OB

Relation between end hardness and
maximum crushing strength in

compression-parallel-to-grain.

H B B R
properties.
B o
Tension—-perpendicular— H B B #®
to-grain _ .
Radial Tangential Relation
direction direction
or/Er 107%| or/Er 107%| ac/Hi | ge/tR ' 1mm/Ht
0.99 0. 96 85 4.9 65
0.89 1.12 85 5.1 63
— 0.75 89 4.7 68
— 1.00 84 4.8 67
1.09 1.12 80 3.4 90
— — 72 4.1 81
0.83 1.18 86 3.7 83
— — 66 3.3 —

Relation between side hardness (Radial
surface) and compressive strength when
compressed to 1 mm of side length in

tangential direction. '

5, ok, B5IRARE CIARMCE D
FENRD BRI DT, REMHEI D
DiEL, ZUBEREBDLIZHEIHR
Ehit, ThHOEIRFO > 2 EF LA
2Y% REDICEE LT e CITLOERE L
HET5,

MEEMHR S EARNEN IO By &
BLUTRDZ L Table 4 LFT IO, =
F — Y7 VL 70 Fig TR
NI A, OB TIE 80~89 Tk
FHShTVaRIEE BRERRTH B, %
fo, KEBE%R 1 mm BAER LIBEORE
LEEREN - SORRABI LTRD B &

VA A -

63~90 titoTuWb, “hbOBR% Fig. 8 KF¥d, PFMEFMIYIFEREANBEE THRLE
fﬁ%ﬂ%&béklﬁliblﬁ’fiﬂl, 3.3~5.1 ¢7ch, Fa5—n Avag, FoF—N H—/), TA

=¥, Ty 77 L5, 0/ T, ABMELREBMIC XPCEHWELRR LTS, /i, fEREE

ABAI LB ECANMRE &L OBICIILT LS WL LWV, aa=Fvir

a vt b

EHAEE ARSI OHIKE Y, i, BOERLGIRE L ERGTEOMERLOMELILE TS L,
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BERREL, Ar— 75 ~6TRBE ZOMOBETIE 2 FIE> T\ 5,

DD, TR (L), ¥EHE (B, HERITE (T) 0EL3MCETs v v 7 RELHEIOL
BERiET 5 AR FTw, ZOMERELBIE LT Table 5 35X ¢ Table 6 i3, Table5 it
VI/RBRBTALOTH Y, MHEFEE 1001 LABROMO 2 M0 LRY RS, i, RARCER

Table 5. B3 3EBIT 2 v v 7/ RED K
Comparisons of YOUNG’s moduli along three

mutually perpendicular axes.

E fi R B & ® o [P IREGY

Wi L oE Compression test Tension test (Ee) DRk

Species and mark % Percentage Ratio f% Percentage Rglt:io Ei/Ee

L | R| 7 |RT|L| R | T|RT| L|R|T
Chhoeuteal bangkuoi] A | 100 | 9.0 | 5.4 1.7| 100| 9.6 | 59| 1.6|0.85 | 0.92 | 0.93
Chhoeuteal sar 1® | 10| 93| 48| 20| 100]10.9| 5.0| 2.2|0.87 |1.02|0.92
Komnhan | B 100| 89| 5.4| 1.7 100| —| 6.2 —|0.94| —|1.08
Phdiek ] C 100 9.1| 56| 1.6| 100 —| 46| —|1.06| —0.87
Ro yong [ D 100| 9.7| 4.6| 2.1| 100} 11.8| 6.1| 1.9|0.83|1.00|1.10
Koki khsach [ E 100 | 10.6 | 5.3| 20| 100 —| —| —|LO9| —| —
Srol kraham | F 100 | 14.1| 6.5| 2.2| 100|15.1| 7.1| 2.1]0.78|0.83 |0.84
Rong leang | G 100 | 11.4 — — | 100 — — — | 0.97 — —

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

Table 6. [E7% 3 il B3 2 BB il Mok
Comparisons of strength properties along three

mutually perpendicular axes.

Stress Lft ﬁ;ﬁ I{:t iﬁj f(%m%ression ’?‘Lnsil;% stﬁngt;c:

i3 L 0N 1+ Percentage Ratio 3 Percentage Rfi‘i o
Species and mark L I R ’ T R/T L } R ’ T R/T
Chhoeuteal bangkuoi [ A 100 8.1 5.5 1.5 100 8.5 5.2 1.6
Chhoeuteal sar [ @ 100 9.5 5.8 1.6 100 9.5 5.5 1.7
Komnhan [ B 100 8.1 5.6 1.4 100 — 4.2 .
Phdiek ] C 100 8.7 5.6 1.5 100 — 4.2 —
Ro yong [ D 100 | 13.3 8.4 1.6 100 | 10.3 5.5 1.9
Koki khsach ] E 100 17.9 9.2 1.9 100 — - -
Srol kraham | F 100 15.5 6.6 2.3 100 9.1 6.0 1.5
Rong leang [ G 100 18.0 — —_ 100 — — -

P. L, =Proportional limit
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L HERITADL, 6L 05IHRE EFRRTRDIMOKEHTT 5, EfiY v 7REE3EBY v 7%
BRI HEUL T 523 FIRRBRE THRIEO /) S B & R M RITHEAB OB L <
Bobh, vU/RBEPHEIRERMIES T L2H %, Table 6 (XEMLHIRE S X OFIERERX % 3 filic
BILTHELIchRE, TALOEOEELHEERHTBAOLEYTT, ChoDERN LI VAT 7 EM
bl h BHUNS LW ENBDLRB,

T BOERITRTKERBO ERADRBECOVTRDIHDTH H, HEHE LTOSEHRE
REHET 5113, KRS ARERMIC X 5 MERREROTALE & O FRHC b & S X RAHIC N
L7 hide b T, ThbBROWTRBEREMEER L TS LERH D, ok, # YRLT7TOD
FERBZBCOCTILHRY DH v HE L 7 OFME LUAMEFCBNMZIh TV 5,

ZIRAIRRED M2 & 775 - o5 PRABE R O M4 Appendix 5 RT, v v V7 ViRBERED
MMl B A RRE Lo TR EFRIE Lic, FPROSMAICRDICERT RO v v 7/ HREE B
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Fig. 9 ZBMEBICRT DML or 3L O Er OBAR
Relations between position in cross section and values of

or, Er in tension along tangential direction (Wet condition).
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N
D, FEAEBLELIECLD, ThLDOHA/MHARLEEL BRDLDIE NS WAT, MR OER
X BRI AR D DRISh o, LA L, 22 TORBWILERFNC KT 2HEOEREEFD
0TI, DEERFCEETIEREBORBETHHOT, TOHEDBELCLNIFELTH S,

t ¥ v B

H VRS TED SEEIC O ZEENEE YRS, WERFM Lo—RIEEL RN T L L bic, BERY)
I S BAET 5 418 RO BER T BB IRR R a T oo 72, B bR WR T2 ED L
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(1) #HAMBORRELE (ARE) BHEBCBT Ar -1 75~ 4" 0.53, FEBCETS
THEIETIEr 2vD 0.5 2br Y )7 vO 118 FTLAHIBIKBIATHLS,

(2) RPFHECHEENEEORCIIITERBER, A bh 5, MEEYSHECRLUCEERL,
WEMHOB AT 7.2~8.7km Lich, HBHHBFOBAI 12.7~20.2km Lits T3, &L, 2+
- 7¥ALrm I VORBNBTOBEENKE KB TH B,

(3) BANBMIIMAEEAEEBEOBICAHT L WIHEALZIRD LAV, as=FYvir =y
DA T RBEOBENKRE D, K, FaT7—A Avadf, F.F—A" H—L, as=F
v, 7Yy 2 i EGRBN L ELHERR I L TR ARIB I RN I,

(4) 2R AOE WEE EEEOBCERT 52, WHEELER@MOEIELTHD, WEH
BMXEAROEN I TR LUCEL=2:—~ 791, nry )7 vERTE 80~90 TRl Eh T\
HELBERETH S,

Appendix 1. 5 B H B

Results of several mechanical

- N - & K =X # i} #h
FAES | H:S ecifi cg Moisture Static bending
Mark of \\ gravi?y at test content ¥ yg PRE o R £ g
. u b gp oy
study logs | Ru (g/cm®) % 108 kg/cm? kg/cm? kg/cm?
qﬁdfifﬁ 0.80 16.5 135 659 1200
I A-2
ﬁ%anggn 0.78~0.82 | 14.0~17.0 117~157 605~714 1055~130i
|
82 ﬁzrﬁi 0.78 14.0 127 i 702 1230
1 A-3
g%anggm 0.77~0. 80 13.5~14.5 116~134 664~759 1136~1308
¥ *fanﬁﬁ 0.87 13.5 154 868 1379
I A-4
ﬁiangzg 0.86~0. 87 13.0~13.5 139~ 164 858~886 1337~1425
S'ZM’grf'E 0.80 15.5 147 687 1243
1A-6
ﬁ%angzﬂ 0.78~0. 84 15.5~16.0 130~158 539~756 1053~1410
F igrflﬁ 0.86 16.0 146 704 1182
I A7
s%angga 0.83~0.92 15.5~16.5 130~160 605~808 1102~1386




HEM o HE 3 CRIME —21 —

(5) HEMEL Y ¥/ RETH LIl (omas/E) MEEMTIRAR - 77~ A58 0.52X107% [KEE
B T3 0.34~0.40X1072 L7 o Tb, MBIERTO AR~ 77~ A2KEL 1.53%X107%, JREH
T2 0.88~1.27%x1072 £ 755 T\ 5, BBIROBEIRBERE R BES H 20T, HEHO LB
RS VME BB, A=Y VOBERFABIVCAR - 75~ AOERFETLRNHEL, 0.80%
1072 HiETH 5,

(6) BEXRIEWCBETHERY v I/ REOKEK, Tibb, LIR!T OffitAn—-n 774, B
v Y7 vEBRFEIIFI00:10:5 EisoTwB, 1, BIREBIC L THHUOEBLRD OIS,

() BEOYINISHCR T 5 EEER & LT 218 PR A B KA LT BT M8 IR % 17
v, ¥V ZREL BIERBRE, or/Er ©Z bk Fig. 9 kXUt Fig. 10 iR LA, HMSALoERIC
I BN BIALERD bhisd - 1,

X 3

1) HREAME  EEAOME 2, HEFE, 190, pp. 127~133, (1966)

2) PREAME I EEMOWE 1, WREIE, 190, pp. 6~13, (1966)

3)  FREAMENR - BEEEEM 10007, (1965)

4) YRR MEHK RIS TR (B 18, MRBTER, 68, pp. 15~66, (1954)

R &EERB

tests (Air dry condition).

T#®

. it . ® A
Compression—parallel-to-grain Tension-parallel-to—grain Shear-parallel-tc-grain
YVIERE | AR E X YVIRE X | fEEE®I FELERS
E. op ac E, at TR Tr
108 kg/cm? kg/cm? kg/cm? 108 kg/cm? kg/cm? kg/cm? kg/cm?
169 484 581 148 1610 117 122
155~196 382~513 544~626 137~157 1205~1844 106~127 116~139
144 495 638 134 1585 139
124~166 441~519 553~695 116~166 1287~1892 132~151
178 634 768 139 1376 157
150~191 575~681 748~786 112~163 1100~1874 148~163
176 486 633 149 1571 131 151
149~208 412~544 602~677 129~163 1280~1947 120~139 131~161
190 455 639 149 1413 136 151
169~233 352~512 605~698 134~165 1110~1946 126~143 144~156




— 22— WERBRGFTRE #1945
Appendix 1.
(Results
& K X # ] it o
RAES \ . H:Specifici Moisture Static bending
Mark of \\\ gravity at test con;ent v gbﬁ“ﬁ 4 1‘5'(]7 gﬁ B A oo R
study logs >~ Ru (g/cm?) % 108 kg/cm? kg/cm? kg/cm?
SFM?aJLE 0.77 13.5 132 762 1239
1 A-8
ﬁi{angéﬂ 0.77~0.78 13.0~14.0 121~141 710~844 1156~1297
® ¥Mjfanﬁ§' 0.82 15.0 140 715 1255
Over all glﬁ{angém 0.76~0.92 13.0~17.0 116~157 539~886 1053~1425
S‘ZM?anﬁE 0.71 14.0 117 636 945
1&-1
ﬁt{i{ang? 0.68~0.75 | 14,0~14.5 105~130 538~774 749~1082
A SF‘M;?an{IE 0.76 14.0 143 726 1156
1@&-2
ﬁ?{ang? 0.74~0.78 | 13.0~15.5 138~148 677~816 1019~1309
SFMifanﬁE. 0.77 17.0 121 610 1063
1®&-3
g%anggm 0.75~0. 80 16.5~17.0 107~136 504~703 907~1263
@- SFMj,einﬁEl 0.78 16.5 124 - 583 1041
1@-4 |
ﬁt{anggﬂ 0.76~0. 80 16.0~17.0 112~137 510~689 947~1195
@ SF}‘/!@JE 0.73 13.5 131 617 1088
I @5 y
{El%angém 0.71~0.75 13.0~13.5 126~137 537~675 933~1193
szign@ 0.77 16.0 130 614 1087
1 @6
ﬁRanggﬂ 0.72~0.79 15.0~17.0 125~137 555~689 1007~1150
¥ 5 E
@’ ! Mean 0.76 15.0 127 622 1062
Over all ﬁ}l{anggﬂ 0. 68~0. 80 13.0~17.0 105~148 504~816 749~1309
Slej?anﬁé 0.74 15.5 138 651 1050
I B-4
%%angém 0.67~0.77 14.5~16.0 118~158 538~756 854~1260
SIZM%;‘JJ;m{IE 0.77 14.0 141 789 1285
I B-8
glﬁianggm 0.73~0. 81 13.5~15.5 131~150 735~836 1163~1368
B SFMignﬁE 0. 80 13.0 155 1035 1523
1 B-10
g%anggm 0.76~0. 84 13.0~13.5 140~163 992~1098 1406~ 1650
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(>5%)
continued)
e ] - ¥ A
Compression—-parallel-to-grain Tension-parallel-to-grain Shear-parallel-to-grain
YUYIRE | AR E | & 2 YU ISRE [ X FE B EH % B X
E, agp g E, gy R 7
103 kg/cm? kg/cm? kg/cm? 108 kg/cm? kg/cm? kg/cm? kg/cm?
160 564 698 134 : " 1602 135
145~171 522~605 667 ~735 129~139 | 1313~1823 130~141
172 504 645 143 1530 131 141
124~233 352~681 544~786 112~166 1100~1947 106~163 116~161
150 468 578 131 1402 107
116~197 442~560 544~656 100~153 1102~1600 103~119
193 571 693 207 1548 120
159~218 556~603 674~716 174~253 1648~1848 ; 110~124
|
160 387 548 146 1960 109 135
126~199 332~453 518~581 107~167 | 775~1220 96~120 119~146
|
168 403 590 141 1122 120 125
148~191 320~484 544~616 121~165 866~1270 109~126 106~145
| I i
163 | 494 650 | 140 1336 126
138~185 424~523 626~676 118~150 1109~1567 123~131
| 1
| !
176 463 | 579 168 1478 113 133
126~194 324~514 547~624 141~199 | 1160~2005 108~128 118~150
! ’ \
168 452 596 | 155 ' 1352 116 128
116~218 320~603 518~716 100~253 775~2005 96~128 106~150
I
174 477 585 174 ‘ 1232 122 117
134~210 373~576 539~641 163~189 | 1054~1416 114~134 79~133.
I !
160 575 699 ! 146 ! 1892 157
| J—
143~190 519~639 647~743 | 127~161 i 1459~2420 149~178
206 721 1 841 ‘ 193 i 2102 160
‘, F —
187~224 683~764 | 817~870 | 165~222 I 1749~2431 151~166

l
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Appendix 1.
(Results
EAEE | .| & K ® T
RAE N tSpecific Moisture Static bending
Mark of h gravity at test ~content TVIRE | AR E o B
study logs Ry (g/cm?) iy Ey op oo
y o8 i % 108 kg/cm? kg/cm? kg/cm?
S‘zMﬁme 0.70 15.0 135 572 1059
I B-11
ﬁRang? 0.65~0.74 15.0~15.0 118~149 538~672 931~1184
SIZMjfanfE 0.74 15.5 161 742 1279
I B-14
ﬁRanggﬁJ 0. 61~0. 87 15.0~15.5 151~178 605~949. 1035~1605
e & *Mﬁrfﬁ 0.74 14.5 145 724 1206
Over all g%an ggﬂ 0.61~0.87 | 13.0~16.0 118~178 538~1098 854~1650
qZMjfanfE 0.68 15.5 101 454 854
IC-1
ﬁf.{anggm 0.65~0.72 | 15.0~15.5 90.5~118 353~569 803~949
?Miinfﬁ 0.71 14.0 117 609 1003
IC-2 :
ﬁ}(ang? 0.69~0.73 | 14.0~14.5 101~130 531~669 907~1147
sz’grfﬁ 0.72 14.0 116 568 963
1c-3 |,
ﬁﬂangéﬁ 0.69~0.73 | 13.5~14.0 105~122 539~638 930~1000
sz?aIfE 0.61 16.0 85.5 398 732
I C-4
ﬁl{ang? 0.58~0.64 | 15.5~16.5 | 76.5~95.3 353~468 638~806
N szignf@ 0. 67 15.0 101 480 856
Over all gﬁang;ﬂ 0.58~0.73 | 13.5~16.5 76.5~130 353~669 638~1147
?Manﬁﬁ 0.56 14.0 102 561 927
I D-1
ﬁRangéﬁ 0.52~0.60 | 12.0~15.5 96.8~109 460~666 772~1055
SFMjgnrﬁ 0.84 15.0 157 985 1653
I E-1 y
Egzangéﬂ 0.78~0.90 | 13.5~15.5 130~174 762~1130 | 1300~1818
SFM*@“{E 0.53 14.0 77.8 467 853
[ F-1
ﬁRanggﬁ 0.48~0.54 | 13.0~16.5 | 70.7~98.2 403~517 743~910
S‘ZMjeﬁan@ 1.18 16.0 203 1346 2240
G-1
B B 5.2 | 1.40~17.0 190~229 1233~1590 | 2020~2500
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continued)

MEM o HE 3 CRMED

— o —

##
Compression—parallel-to-grain

Ell
Tension—parallel-to—grain

&1

A [
Shear—parallel-to—-grain

YYORE| AR E | R S| YVIRE | & X FERE@® S DEE S
E. ap ac E, oy Tr Tr
108 kg/cm? kg/cm? kg/cm? 103 kg/cm? kg/cm? kg/cm? kg/cm?
149 440 591 124 1006 125 118
135~162 384~512 548~634 99.0~142 808~1276 119~131 108~127
178 507 660 164 1959 147 126
166~217 419~609 562~764 144~178 1411~2130 110~188 103~163
171 507 654 152 1448 135 117
134~224 373~764 539~870 99.0~222 808~2431 110~188 79~163
126 317 457 111 1130 99 109
102~152 291~358 418~489 93.2~129 938~13i2 95~103 103~119
162 437 ! 579 125 1327 120
137~192 404~484 ; 525~625 | 118~131 1220~1433 116~122 a
|
133 431 | 580 | 141 1549 114
105~157 362~510 537~603 i 105~170 1294~1900 111~116 -
?
118 251 399 100 974 83 103
100~132 196~294 378~424 ‘ 86.3~114 794~1202 77~87 97~126
130 334 | 475 116 1194 99 107
100~192 : 196~510 378~625 86.3~170 794~1900 77~122 97~126
!
113 311 443 93.5 1156 130 125
95.4~133 ' 197~377 378~524 79.8~109 902~1277 115~143 109~138
| |
193 470 695 210 2616 173 194
174~230 400~557 668~726 179~233 1982~3365 152~190 166~214
84.5 327 438 65.5 884 116 138
75.5~105 | 278~398 413~502 59.0~73. 1 657~1029 105~139 —
238 607 901 230 2640 273 310
187~292 560~666 866~925 219~236 2318~2835 236~286 292~326
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Appendix 2. § B # B
Results of several mechanical
e fi
RA%ES Partinal compression—perpendicular—to-grain
P
study logs kg/cm? oy mm kg/cm? | opmm kg/cm? | g5 % kg/cm?
49.0 156 | 196 169
A2 |
43.2~67.2 149~163 | 183~205 159~176
70. 4 158 205 172
IA-2
62.5~76.8 150~163 191~221 163~177
75.8 180 243 ! 198
e |
62, 5~86. 4 168~195 217~272 i 183~222
53.0 169 208 181
I A-6
38.4~64.0 155~187 193~233 167~200
53.6 182 234 198
I A-7 .
48,.0~92.0 174~197 219~255 189~255
| 64.4 ; 146 189 158
I A-8 ; |
i i 57.4~67.6 131~158 170~213 142~173
! i
w o 58.2 165 213 180
[0
Over all 38. 4~86. 4 131~197 170~272 142~255
46, 1 101 132 110
| @1
42.1~51.5 | 93.1~114 120~152 100~125
|
49. 4 119 163 134
1A-2 :
44,9~51.3 | 75.1~130 159~171 131~141
[ |
43. 8 135 171 146
1&-3
32.0~53. 1 122~158 154~198 131~169
B i
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#w R EERB
tests (Air dry condition).
o 7 T B ®
o Hardness Impact bending Relation
A B m|{® B E[E B @|BN=FxLF—
H; Hy H, a ! Uc/Hl Uc/TR gy mm/Ht
kg/mm? kg/mm? kg/mm? kg-m/cm? |
7.0 2.7 2.2 0.91 83 5.0 64
6.6~7.8 2.3~3.0 2.2~2.7 0.80~1.08 74~88 4,.6~5.6 58~71
7.7 2.5 2.3 0.77 84 4,6 70
6.6~8.1 2.1~3.0 1.9~2.9 0.58~1.02 i 75~94 3.7~5.3 53~81
| l -
8.3 2.8 2.7 0.82 1 92 ; 4.9 68
7.8~9.0 0.4~3.0 | 2.4~3.0 0.75~0.91 86~97 4,8~5.1 61~81
__ L : [ S | _
7.4 2.9 2.6 | 0.87 85 | 4.9 65
, i
6.7~8.0 2.5~3.3 2.3~3.2 0.80~0.92 81~90 | 4.6~5.2 57~176
| _
7.6 3.0 2.7 1.21 85 4.7 68
6.5~8.5 2.7~3.3 2.4~3.1 1.04~1. 44 79~93 4,5~5.2 64~73
|
7.7 2.4 2.4 0.77 91 i 5.2 61
|
6.5~8.7 1.8~2.6 2,2~2.7 0.71~0.82 81~103 | 5.0~5.5 57~67
7.5 2.7 2.7 0.91° ' 85 4.9 65
6.5~9.0 1.8~3.3 1.9~3.2 0.58~1.44 | 74~103 3.7~5.6 53~81
I | — N e
7.0 1.9 1.5 0.56 83 | 5.4 69
I I ?
6.1~7.4 : 1.6~2.2 1.3~1.8 ’ 0.48~0.74 + 74~99 I 5.2~5.5 55~72
7.7 2.2 1.8 0.71 91 : 5.8 65
6.5~8.2 2.0~2.5 1.6~2.0 0.53~0. 88 | 80~102 | 5.5~6.1 59~68
i |
6.6 2.7 2.0 0.83 84 | 5.0 68
5.9~7.4 2.2~3.4 2.2~2.7 0.62~1.02 “ 76~89 ) 4,6~5.6 58~85
‘ L
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Appendix 2.
(Results
.| i o JiS
RA#ES \\ I_ Partial compression-perpendicular-to-grain
Mark of . P B R OE | mm 43 2mm § & 5% # 9
study logs N 7y FE M R X | FE M R S FE & W X
\. kg/cm? g1 mm Kg/cm? gy mm kg/cm? o5 % kg/cm?
F o o
Mean l 51.8 153 194 166
18-1 . |
Range l 38.4~76.8 I 145~171 179~210 157~191
F ¥
Mean 60.3 131 170 142
1&-5
Mo ~ ! ~ ~ ~ |
Range ; 51.4~70.9 , 119~150 155~194 130~163 |
¥ B (E
Mean 39.9 | 120 153 129
“ @'6 \
Range 33.8~48.0 110~133 140~165 118~142
E B OfE
B Mean 47.3 129 166 141
Over all i3]
Range 32.0~76.8 75.1~171 120~210 100~191
¥l
Mean 51.0 164 203 175
1 B-4
) iz
Range 32.0~64.0 140~181 175~225 149~194
F OB (A
Mean 90. 2 182 231 195
I B-8
Range 76.9~10.2 163~204 212~264 174~222
¥ ¥ fE
Mean 90.7 203 259 218 :
I B-10 - |
i ~ ~ ~ ~
Range 82,.8~96. 2 186~214 234~276 197~236
F o (E
Mean 61.0 162 201 173
[ B-11t "
@ ,
Range 39.9~76.8 138~178 168~222 146~191
F o A
Mean 73.7 186 230 198
| B-14
i
Range 40,0~120 122~261 151~315 130~274
T B A
B Mean 71.8 181 226 194
Over all il
Range 32,0~120 122~261 151~315 . 130~274
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(m3%)

continved)

- 7 = & % @ M ' ®
Hardness Impact bending R Relation
A B ®E|# B M| B m|BEN=FrF—
H; Hy H, a ac/Hi ac/tr 7y mm/Hi

kg/mm? kg/mm? kg/mm? kg-m/cm?

6.8 2.6 2.3 0.79 87 4.9 66
6.4~7.1 2.4~3.0 2,0~3.0 0.59~1.06 ' 78~94 4.6~5.4 51~81
6.8 2.6 2.2 0. 57 95 5.1 61
6.0~7.5 2.4~29 ' 1.9~2.5 0.45~0.76 88~104 5.0~5.3 50~68

6.7 2.7 2.2 1.03 87 5.1 55
5.7~7.8 1.3~3.1 1.9~2.4 0.82~1.19 76~96 | 4.7~5.8 46~63
6.8 2.5 2.0 0.82 85 5.1 63
5.7~8.2 1.6~3.4 1.3~3.0 0.45~1.19 74~104 4.6~6.1 46~85
6.7 2.8 2.4 1.04 84 4.6 68
5.7~7.9 2.2~3.4 2.2~2.7 0.67~1.38 75~95 3.3~5.3 58~76
8.0 2.6 2.5 1.26 88 4,5 74
7.3~9.0 2.1~3.4 2.1~2.8 1.06~1.58 80~102 3.9~5.0 65~82
8.1 3.0 2.8 I 1. 15 105 5.2 72
7.2~9.2 2,.6~3.5 2.5~3.1 1.00~1.28 93~114 5.1~5.4 64~79
6.9 2.9 2.6 1.00 86 4.7 62
5.9~7.6 2.4~3.5 2.2~2.9 0.67~1.17 79~102 4.4~5.0 60~67
7.8 2.6 2.5 1.11 87 4.7 81
6.3~9.3 1.7~3.8 1.7~3.3 0.94~1.43 74~95 3.8~5.3 67~93
7.2 2.7 2.5 E 1.08 89 4.7 68
5.7~9.3 1.7~3.8 1.7~3.3 ; 0.67~1.58 74~114 3.3~5.4 58~93
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Appendix 2.
(Results
(= [a] —: .
RA %% \ ) Partial compression—-perpendicular—to—grain 1
Mark of ~ B R E [ immg 4 | 2mm § 5 | 5% W &
study logs \ ap CE WS ff m X | E M A S
kg/cm? | gymm kg/cm? | g5 mm kg/cm? | o5 % kg/cm?
¥ 43.5 113 143 121
[ C-1
Range 38.6~48 4 107~116 135~146 114~124
¥ Mj?anﬁﬁ 65.3 125 162 136
ICc-2 )
Range 57.6~76.3 121~127 157~166 131~139
|
* Mi?an fit 61.5 124 162 133
I Cc-3
Rangeﬁ 44,9~70.5 121~126 161~165 130~135
¥ Mi?anf‘ﬁ 41.4 99 125 106
[ C-4
Range i 33.8~48.0 ’ 93.0~117 119~141 98.0~124
ENK |
] |
& Mean 50.6 | 112 143 | 120
! "
Over all ﬁRange@ 33.8~76.3 | 93, 0~127 119~166 98. 0~139
¥ 2 69.6 ‘ 131 160 139
I D-1
ﬁRangeﬁ‘ 57.3~83.2 108~150 128~182 114~160
¥ o | 83.0 i 237 319 237
1E-1 i
Range 61.0~95.4 1 193~360 247~417 193~360
’ $M*fan“ﬁ 61.9 126 147 133
1F1 |
Range 44.8~83.2 106~133 119~181 111~161
B o {E
Mean
1G-1 — — — -
B
Range




BEM o H 3 CGRMED — 31 —
(m3%)
continued)
7B 7 B % fh H 23
Hardness Impact bending Relation
A B EH|K B E|#£ B @ | BN=FrF-—
H, H, H,; a ae/Hi ae/TR oy mm/H:
kg/mm? kg/mm? kg/mm? kg.m/cm?
5.4 Lo L8 o 85 4.6 64
i !
4,7~6.6 1.7~2.2 | 1.6~2.1 0. 40~0. 82 74~98 4,4~5.1 53~72
6.7 2.3 1.9 0.46 % 4.9 67
6.4~7.6 1.9~2.7 1.6~2.1 0.40~0.52 | 82~99 4,4~5.3 61~76
| )
6.9 2.3 1.8 )! 0. 83 85 5.1 70
|
6.3~7.9 2.1~2.6 1.5~2.1 0.76~0.92 | 72~95 4.9~5,4 60~84
i i
i
5.0 2.0 1.5 ; 0. 83 ] 79 4.8 66
' |
i
4,4~5.8 1.8~2.2 1.3~1.8 0.70~0.95 ; 73~87 4.4~5.5 56~79
!
‘ |
5.7 2.1 1.7 0.73 ‘ 84 | 4.8 67
| ‘ 3
4.4~7.9 1.7~2.7 1.3~2.1 [ 0.40~0.95 72~99 l 4.4~5.5 53~84
5.6 1.7 1.5 0. 68 80 3.4 90
4,4~6.7 1.5~2.0 1.2~1.9 0. 45~0. 81 71~97 3.2~3.4 74~112
9.7 4.0 3.0 1.44 E 72 4.1 81
i
8.2~10.5 3.3~4.8 2.4~4.5 1.33~1.64 \ 68~81 3.8~6.3 71~93
|
5.2 1.7 1.5 ! 0.32 86 3.7 83
4.0~6.4 1.5~2.0 1.2~1.7 )\ 0. 26~0. 44 68~104 3.5~3.9 71~96
13.6 6.6 6.4 1.91 66 3.3
13.3~14.0 — — 1.21~2.55 64~68 3.1~3.8
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Appendix 3. W E M AR & R (K & R B
Results of compression—perpendicular-to—grain tests (Air dry condition).
TEJ5[8) = i
Bl a Gl
RAES \\Dlgfeclt‘;gg Radial direction Tangential direction
Mark of " 7| BE|vYv/RB ([ LARE | & H | vV /RE | REIRE
study logs Properties| Ry Er ap Ry Er ap
Y (g/cm3) 108 kg/cm? kg/cm? (g/cm3) 103 kg/cm? | kg/cm?
¥ Mie%an & 0.78 14.8 45.5 0.79 8.61 27.5
1A-3
Range 0.77~0.78 | 14,4~15,2 | 38.9~52.7 | 0.76~0.82 | 8.00~9.54 122,0~33. 4
F Mjgn & 0. 84 14.5 54.0 0.83 9.04 36.7
I A4
Range 0.83~0.85 | 14,0~14,7 | 50.0~58.3 | 0,81~0.85 | 8.77~9.36 [33.4~39.0
F Mj?an i 0.78 14. 4 44,2 0.77 8. 45 28.8
I A-8 i i
Range 0.77~0.78 | 13,9~14.8 | 41.3~47.1 | 0.76~0.77 | 8.30~8.67 |27.7~30.5
F B fE
B Mean 0. 80 14. 4 45.9 0. 80 8.70 31.3
Over all Range 0.77~0.85| 13.9~15.2 | 38. 9~$8. 3]0.76~0.85 | 8.00~9.54 |22.0~39.0
SFM‘,?H{E 0.76 14,7 47.8 0.72 7.25 30.9
1 @1 % a BH
Range 0.75~0.77 | 14,2~15.7 | 41.7~53.0 { 0.68~0.75 | 6.60~8.22 27.8~33.2
SFMf?anﬂE‘ 0.76 14.1 41.7 0.77 7.87 28.3
182 -
Range 0.72~0.78 | 13.4~14,4 | 36.1~44,4 | 0.74~0,78 | 7.18~9.99 |24.5~30.7
F Mj? fi& 0.72 14.6 43.9 0.72 7,17 22,1
“ @_5 an
Range 10.72~0.73 | 14.0~15.2 | 36.1~50.0 | 0.71~0.72 | 6.87~7.47 |19.4~24.4
. oy fE
B B Mean 0.75 14.5 44,5 0.74 7.43 27.1
il i - - . ~ i~ ~
Over all Range 0.72~0.78 | 13.4~15.7 | 36.1~53,0 | 0.68~0.78 | 6,60~9.99 |19.4~33.2
¥ Mjgn B o8 20.6 54.0 0.81 10,9 42.7
I B-8 .
Range 0.80~0.84 | 20, fl~20‘9 49,8~55.3 — 10.6~11.1 41.5~47.1
SIZM{?anfE 0.84 16.2 62. 2 0. 84 11.2 37.8
I B-10 B
Range 1 0.84~0.85 | 15.5~16.5 | 55.6~66.7 | 0.84~0.85 | 10.8~12.0 |33.3~41.7
¥ B fE
B Mean 0.82 18.4 58. 1 0.83 11,1 40.2
i ~ ~ ~ ~
Over all Range 0.80~0.85 | 15.5~20.9 | 49.8~66.7 | 0.81~0.85 | 10.6~12,0 [33.3~47,1
¥ Mif’an fil 0.71 12.6 40.7 0. 69 7.97 26.8
[ C-2 .
Range 0.71~0.72 | 11.7~14.3 | 35.5~42.1 | 0.68~0.71 | 7.32~8.47 |20.0~30.5
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Appendix 3. (>-3%) (Results continued)
= TET A = e ' e
RAES \\Dl;feclt(;gg Radial direction Tangential direction
Mark of ¥ gE B VYV  RBAIRE K 2 B ‘/7'17?& H IR E
study logs| \ pr= ooy R, Er ap Ry op
\_ropert (g/cm3) 103 kg/cm? kg/cm? (g/cm3) 103 kg/cm2 kg/cm?
I
SFM?anﬁE 0.72 11.5 34.1 0.71 6.96 21.6
I C-3
Range 0.71~0.72 | 10.9~12.5 | 30.7~39.2 | 0.70~0.71 | 6.25~7.26 [19.4~25.0
w S'ZMﬁn fi 0.72 12.1 37.4 0.70 7.47 24,2
Over all Rangegﬁ 0.71~0.72 | 10.9~14.3 | 30.7~42.1 | 0.68~0.71 | 6.25~8,47 |19,4~30.5
S'ZMizn fiE 0.58 1.0 | 423 0.54 5.17 26.7
ID-1 |. I
;EERangeﬁ 0.57~0. 60 \ 9.60~12.2 i 38.8~46.9 |, 0.52~0.55 | 4.86~5.67 |125.0~27.8
! |
_ :
E Mfgn “— 0.82 20.5 | 83.9 0.80 10.2 43.3
I E-1
Range 0.81~0.82 ; 20.0~21.0 | 78.3~89.4 | 0.76~0.81 | 9.40~11.1 [38.8~49.7
! — |4 . ———— e ——— —— ga—
S‘ZMﬁnﬁ 0.50 1.9 | 50.6 0.49 5.53 21.7
I F-1 i
Range 0.50~0.51 | 10.9~13.2 1 47.3~52.8 " 0.48~0.50 | 5.07~7.01 |16.6~27.8
S'ZMiin & 1.17 27.2 ’ 10.9 }
161 g g | e - -
Range 1.15~1.20 25.2~28.3 88.4~122 .
Appendix 4. & 5l KR R B & R
Results of tension-perpendicular-grain test,
u [ % ® KR B

E*ﬁﬁ‘%ﬁﬁ*ﬁ\ !

'R B
Air dry condition

Wet condition

Mark of [Position in - ¥ v 7RE| RHIREE | A é—“v vIZRE WWHIRE || &
study logs| Cross \ E ap Omaz | E ap Omaz
Study 1088 section <103 kg/cm? kg/cm? | kg/cm? 108kg/cm? kg/cm? | kg/cm?

X R A [S] (Radlal direction)
| L -
§ SFM}% fie 13.9 53.8 122 12.6 51.6 107
I A-3 Cw
| Range 12.5~15. 1/40.0~69. 4| 113~136 }ll.5~14‘445.5~55.699.4~110
i SFM:?anﬂE 12.8 58.0 137 11.2 54.7 101
I A-4 B.C BH
' " Range ‘310.4~15. 3149. 8~70.3 131~140 i10. 1~11. 8/50. 4~56.0[95.0~107
A ) ; ]
¥ Mié" fig 12.8 | 55.3 127 12.5 52.0 108
1 A-8 c ezmE
’ Range 10, 5~14. 350 1~60. 3 116~137 :12 2~13.150.0~59. 7| 102~115
?Mﬁnfﬁ 15.7 62.3 [ ] 52.0 87.2
1 @-1 B.C i |
14.9~16.650.2~80.8 113~134 {9.30~12. 4)49. 7~60. 578. 4~96. 4
Range | I
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Appendix 4. (~>-3%) (Results continued)
£ K& % 3
BEAES Hﬁﬁ *‘D‘K \ Air dry condition Wet condition
Mark of [Fosition in AN v /RE WEARE | M X |Y U SRE REIRE (w0 X
study logs cross N E ap Omax E ap Omaz
| section \ 108kg/cm? kg/cm? | kg/cm? [108kg/cm?¥ kg/cm? | kg/cm?
S‘ZMl?anﬁﬁ 13.9 63.2 136 11.1 56.8 113
1 B L 12, 6~16. 2/59. 2~69. 8| 133~140 [10.9~11.6[50. 3~61. 4| 104~122
Range . . - . . . . -
B SleiinﬂE 11.0 64, 4 119 7.21 41.0 73.0
I D-1
Range 9.71~12,5/47.6~79.0| 105~124 16.57~7.5835.0~50. 1/58.0~83. 4
SIZM"Z'ZH fie 9.91 46.9 80.2 9.15 45.0 65.9
I F-1 C
Rangeﬁ 8.76~11. 8|39. 2~57. 7]72. 4~81.98.95~9. 37 — 63. 5~69. 6
¥ # 5 M (Tangential direction)
SFMjinfE 7.61 31.5 71.2 6.24 26.9 54.8
I A-3 D
Rangeﬁ 6.82~8.8229. 1~34, 3|67. 3~76. 2|5. 96~6. 47|25, 2~30. 5/52. 8~55. 7
i B.C.D ¥ Mf"an & 8.43 37.6 90.5 6.56 32.1 61.7
A-4 . C.
Range 7.28~9. 92|28. 9~42.084.2~94. 0,5, 94~7. 0828, 4~35. 3|59.0~65.5
- S‘ZMign B g2 30.8 76.3 6.80 28.5 56.0
1A ' P 6.80~9,4227.3~37.271.3~81. 86.22~7,41'25, 1~32. 652. 6~60. 2
Range . . . L271. . 86. . . . 6/52. .
13 SFM:?an fie 7.34 34.8 76.5 7.06 28.0 51.8
-1 C '
Range 6. 37~7.79(30. 6~42, 6,70. 4~82. 3|6. 73~7. 46|24, 7~29.947.5~53. 4
1& S{ZMifanm 6.32 30. 1 75.5 5.91 28.1 56.8
@&-5 D
Rangeﬂﬂ 6.01~6. 80|27. 9~32.574.2~71. 5|5. 58~6.2127.7~28.651.1~59.1
' $Mifan‘f‘a 12.0 51.8 89.0 11.4 41.6 86.8
B-10 B
Range 10. 6~13. 846. 0~58.0:84. 0~94. 1|10. 6~12, 3140. 2~45. 28C. 3~90.0
i ¥ Mjf'{ln fie 6.49 25.8 64.5 5.93 23.3 48.0
C-3 B
Rangeﬁ 5.81~7.56/23. 4~28. 1|58, 1 ~69. 2|5. 10~6. 61122, 5~25.041.7~54.3
I B.C ¥ Mi?an e 5.68 39.2 63.8 4.67 32.5 56.7
D-1 .
Range 4. 69~6.53/32. 3~48. 149. 5~76. 9|3. 76~5.08125.4~38.0[51. 1~60. 3
0 B.C ¥ Mig.n fit 4,67 25.5 53.1 3.94 22. 4 43.0
F-1 . s
mRange 4,01~6.07|21. 8~32.7|47. 8~58. 53. 40~4. 36|20. 3~23.1138.7~48. 1
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Appendix 5. & i HORG RFEBRER ERTED
Results of tension-perpendicular-to—grain tests of specimen from disk
in wet condition (Tangential direction).
i )y & 5 M
FARES | SRAEAL \\Dng;ﬁclt;gg Tangential direction
Mark of e | m¥Y L SRR [ R (B )
study logs : y . T Op €p arT or/Ly ap/or
section \Prgpertles 108 kg/cm?¥ kg/cm? 1072 kg/cm? 1072 B -
¥ Mjs i 8.11 39.8 0. 50 67.5 0.85 0.59
B ean -
Range 0. 62~8. 39]37. 8~42. 4/0. 45~0. 54[64. 9~69. 7/0. 81 ~0. 92/0. 55~0. 66
¥u2 B e 30.6 0.48 5.8 0.88 0.55
I A-3 c ean
i R G 6. 16~6. 6627, 5~32.50. 41~0. 52/53. 0~57. 20. 80~0, 930. 53~0. 59
ange | | |
¥ Nfiﬁ fiE 6.24 26.9 0.43 54.8 0.83 0.49
D ean
Range 5.96~64.725. 2~30. ?O. 39~0. 50/52. 8~55. 7/0. 64~0.94/0. 46~0. 55
F Mﬁ’ fiE 6.75 31.5 0.47 62.7 0.93 0.50
B Mean -
Range 6. 60~6.90129. 8~33.00. 43~0. 50{60. 0~65. 50. 89~0. 95/0. 48~0. 60
¥ Mf;" fi& 6.33 31.1 0.49 60. 2 0. 95 0. 52
“ A-4 C \ ean
i R b 5. 98~6. 4928, 4~33.00. 44~0. 5459. 0~61, 70. 92~1. 01{0. 48~0. 56
ange | | |
¥ Mié’ fi& 6.61 33.7 0. 49 62.3 0.94 0.53
D ean
Range 5.94~7. 08i30. 6~35. 3|0. 45~0. 54,60. 6~64,0[0.90~1.020. 49~0. 58
. M"‘g fie 7.29 35.0 0. 45 62.0 0.85 0.56
B i ean -
Range 7.06~7.4932. 4~38.00. 43~0. 51|60. 1~63. 300. 84~0. 880. 52~0. 61
¥ Myjj fié 6.95 26.5 0.38 56. 4 0.81 0. 47
I A-8 c ean "
Range 6. 76~7. 41|25, 1~27. 80. 36~0, 41(52, 6~60. 20. 78~0, 850. 44~0. 53
* Mi% fiE 6.64 30.5 0. 46 55.6 0. 84 0.55
D ean
Range 4 6.22~17. 27|27. 6~32. 600, 38~0. 5253. 0~57. 40. 78~0. 92/0. 49~0. 62
¥ Mi? fie 6.18 ' 28.8 0. 47 53.1 0. 86 0. 54
B o@m o m |
Range 6.01~6, 2225, 7~33. SIO. 41~0. 56/50. 7~54. 80. 82~0. 910, 48~0. 61
‘ .
'—‘FMi"'? e 7.06 28.0 0. 40 51.8 0.73 0. 54
131 | o | My |
Range 6.73~7.46|24.7~29. 9|0. 37~0. 42/47.5~53. 4/0. 71~C. 78/0. 52~0. 56
Sleyjj fiE 8.51 34.6 0.41 60.0 0.73 0.58
D - ean .
Range 7.60~8.97/30. 4~37. 4/0. 37~0. 44/55. 2~63. 1|0. 67~0, 750. 55~0. 61
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Appendix 5. (x>v3%) (Results continued)

BT B & % il
FAES | b ER0L \ D lgtfaclt‘;gg Tangential direction
Positi . s
Mck of in cross || ¥ V2] ECPIRE | LORE | B S p )
study logs : \ : T ) €p ar or/Lr op/IT
section }’iapertlesloa kg/cm? kg/cm? 102 | kg/cm? 10°2
— —
| SPM’@ fE .65 39.6 0.52 62.4 0.82 0. 64
B a;ﬁ eanEH !
Range |/~ 38~8.0838.0~44.00. 47~0. 6058. 8~65. 50. 76~-0. 850. 58~0. 74
¥ 2 B s 26.4 0.49 50.7 0.93 0.52
N ean
| @-2 C 1 B _
2 5. 13~5.85[25. 6~28. 20. 44~0. 54147, 2~53, 20. 88~0. 9800, 48~0. 55
ange |
1
S‘ZM”E’ fE | 650 32.8 0.51 53.5 0.82 0.61
D ean
Range [ 75~7-2230.2~38.00. 45~0. 57|44, 9~58. 30. 66~0. 910. 56~0. 73
qZMlé’ fil 5.8 33.6 0.58 55.6 0.96 0.60
B ean%
Range [0+ 53~6.1430.7~35.60.51~0. 6453. 1~60. 350' 92~1.000. 55~0. 67
szy,:J fli | 631 33.8 0.54 | 60.8 0.96 0.56
1&s | ¢ ean
i R B 6. 04~6. 74[30, 9~35. 700. 50~0. 5958, 7~62. 20, 92~1.020. 53~0, 57
. Range
S‘ZM’&J fE| 501 28.1 0. 48 56. 8 0.96 0.49
D eangﬂ
Range |5+ 58~6.2127.7~28.60. 45~0.5051. 1~59. 10. 90~1. 050. 47~0. 54
S‘ZM% fE | 9 0 45.5 0. 46 85. 4 0.85 0.54
B ﬁ‘] eanﬂﬁ
i ~ ~ ~ ~ ~ -
Range [+ 05™10.7}40. 4~55. 20, 38~0. 57|82, 8~89. 80. 73~0, 940. 48~0. 64
S*ZM% B 116 47.9 0.42 86. 1 0.74 0.56
“B—S C ﬁ eanﬁ
Range |0 8~12.7}40. 2~55.30. 35~0. 4980, 6~87. 60. 66~0. 790. 46~0. 63
SFM#@ 1 9.6 42.7 0.44 80.1 0.83 0.53
D ean@
Range |2 14710.085. 1~50. 20, 35~0. 5576, 2~82. 50. 78~0. 900, 44~0. 61
S‘ZM’E’ fE] 14 41.6 0.38 86.8 0.75 0.48
B g"ﬁ ean %
Range  |\0-6~12.340.2~45. 20. 33~0. 4080. 3~90. 00. 65~0. 840, 45~0. 5
SFM*EJ fE) 114 63.2 0.55 93.6 0.72 0.68
ean
I B-10 C o
Range |11+ 1~11.985.5~65.30.47~0. 58|87. 2~98. 00, 78~0. 840. 58~0, 74
Fud B o 48.4 0.49 79.5 0.80 0.61
D eanﬁ
Range |7+ 24~10.7}45.0~51.20. 42~0. 5475.0~84. 20. 71~0. 870, 60~0, 62
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Appendix 5. (x>-3%) (Results continued)

HEI A e % Vil
o TELJ] 7 1]
FEAES | AL \D‘;?clt‘;gg Tangential direction
Position >
Mark of | FOSIION | T R AR | TR | B S
study logs| ‘gection |l Properties| Er ge °r i or/Er | opfor
N 108 kg/cm? kg/cm? 10 | _kg/em? | 1072 |
¥ 2 B0 34.7 0.45 64.5 0.84 0.54
B
L ange s |7 24~8.09030. 4~35.70. 39~0. 49557, 9~67. 30. 74~0. 940. 53~0. 56
Lems . ¥ B g0 35.5 0.49 64.1 0.89 0.55
Range . [6-82~7.6030. 5~40. 60, 45~0. 5960, 4~66.90. 81~0,970. 51~0. 61
| ¥ 2 B e 29.0 0.36 66.9 0.80 0.43
D
| gﬁRangeﬁ r.62~0.615. 4~31,00. 30~0. 39/66. 0~67. 40, 76~0. 8600, 38~0, 46
|
|
: ¥ B s 23.3 0.40 48.0 0.83 0. 49
| B ean
i Range@ 5. 10~6. 61122, 5~25.00. 34~0, 49l41, 7~54, 30. 63~1.060, 46~0, 54
s ¥ 2 fE| 506 34.7 0.38 68.9 0.76 0.50
- c
Range . [B-50~9. 44031.7~35.70. 37~0. 4066. 3~70. 80. 72~0. 820, 45~0. 53
¥ 2 M g 34.3 0.40 | 5.6 0.77 0.52
D
L Rang 8 5. 28~8.89(30. 3~35. 40, 34~0. 4261, 8~67. 30, 73~0, 81, 45~0. 57
. ¥ B 4 35.0 0.72 58.0 1.09 0.60
Range . [t 51~5.0832.8~38.00. 65~0. 8451, 1~60.30.97~1.200, 55~0..65
o ¥ MmN s 30.6 0.70 55.5 1.25 0.55
- c
Range!ﬂi 3. 76~4. 87(25. 4~35. 1)0. 55~0. 93152, 3~58, 1]1. 13~1. 5100, 48~0. 62
¥ B 4 30. 1 0.71 53.2 1.26 0.57
D
Range@ 3. 93~4. 41{25. 4~33. 30. 59~0. 78/51. 0~56. 1|1 21 ~1. 300, 48~0., 63
. ¥ B2 57.8 0.45 87.6 0.68 0.63
i Rangeﬁ 12.8~13. 1}50. 7~70. 20. 39~0. 55(77. 5~91. 80. 61~0, 7500, 57~0. 78
I E-1
¥ E 53.1 0.48 82.3 0.75 0.65
c
ﬁRangeﬁ 10.7~12. 1|45, 7~55. 60. 41~0, 52{77. 8~88, 40. 70~0. 790. 54~0, 72
e . ¥ B a0 21.9 0.57 42,0 1.10 0. 52
-1
L. ¢ P13, 40~4.21[20.3~22. 80. 49~0. 67[38. 7~46.00. 99~1. 150, 44~0, 59
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Appendix 5. (->~3%) (Results continued)
.= GEVIEIR N o & I A -
RAES | R AL D';fclzgg Tangential direction
Positi R - -
Marklof A | B TV 7RE ORE [ LPRE B X e ,
study logs| : : T op €p ar | or/ET ap/or
section \@w 108 kg/cm? kg/cm? 1072 kg/cm? | 1072
¥ Mﬂ’3 f& 4,08 22.9 0.56 44,1 1.07 0.52
I F-1 c ean .
Range 3.90~4, 36|22, 7~23. 1{0. 53~0. 5941, 2~48, 1|1.00~1. 120. 48~0. 55
Foid B s 31.2 0.61 48.1 0.94 0.65
D - ean .
Range r}. 78~5. 51|28. 0~35. 2'0. 53~0. 72[44. 3~51. 7|O‘ 84~1.01[0.59~0.71

Mechanical Properties of Eight Species of

Cambodian Woods.

Rydzaburé Yamal and Koichi KONDS

(Résumé)

The main purposes of this study are to obtain the mechanical properties of eight wood

species grown in Cambodia and the stress-strain relations in tension perpendicular to the

grain regarded as one of the factors for the cutting condition of good veneer from logs.

The botanical names and the common names of test materials are given in Table 1.

The

tests were mainly conducted by the methods provided in the Japanese Industrial Standards

on clear wood, free from defects.

Two moisture conditions were prepared for these tests,

namely, (1) wet condition for the specimens of group | cut from the wet disks (about 10

cm in thickness) and (2) air dry condition for those of group |,

I cut from the logs

(about 50 cm in length) and beams in structural size. The main results obtained from these

tests may be summarized as follows :

(1) The mean values of several tests for each species are given in Tables 2 and 3.

The range of the specific gravity of test specimens is from 0.53 for Srol kraham to 1.18

for Rong leang.

The strength properties show some tendency to increase with the specific

gravity. Approximate relations between the specific gravity and various strength properties

are shown graphically in Fig. 7.

(2) The values of specific strength (omas/Ru) are given in Table 4.

The v

alues in

the compression parallel to grain test are about 7 to 9km and no remarkable differences

among each species are recognized. The values in the static bending test for Koki khsach

and Rong leang are somewhat high in comparison with other species.

(3) The values of shearing strength for Chhoeuteal bangkuoi, Chhoeuteal sar, Komnhan

and Phdiek are low in comparison with the high specific gravity and maximum strength in

the longitudinal compression as shown in the same table,

(4) The values of gmaz/E in the various tests are given in the same table. The values

in the compression parallel to grain test are 0.34~0.40X 1072, except Srol kraham belonging

to the coniferous woods.
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(5) The comparisons of strength properties along three mutually perpendicular axes of
symmetry are presented in Table 5 & 6. The ratios L : R: T in YOUNG’s modulus are about
100 : 10 : 5 except Srol kraham and Rong leang. The ratios L : R: T in stress at proportional
limit in compression are about 100 : 9 : 6 for Chhoeuteal bangkuoi, Chhoeuteal sar, Komnhan
and Phdiek.

(6) The relations between the position in cross section of the wet disk and the values
of YOUNG’s modulus maximum strength and or/Er in tension along tangential axis are
respectively shown in Fig. 9, Fig 10 and Appendix 5. No definite relations due to the dif-
ference of position along the radius could be detected.

(1) KHEMIEMIHEES



M oMM B 2R — 30 —

. » w47 EH 8 Bl EE#C S b BEE
(R REHh o EHESIC 350 5 BEIERER 2 239)

E ﬁ(l)

1. ¥ 2 H &

FEMOMED—BE LT, v I27EHMVY V¥ 27 VYFILDBWT, H VECTEM, F27—1

Avag, FaF—n H—A, aK=2¥Y, TPy s, B Y, AX— IHAL, AR—A JF
Nh, BY YT VOSHELBEDOLDIK 7 (Y y EVDY Y YFBKEVy F T 7 YOF 9B
DU, 5 7 7 EHOEEHIC S0 5 BEERRIC {52 LRI i< X )RR LA,

2. R OB K &

2-1. HRBROEE

EESc s 5 FEIER L, YIHEHERRE, Vil KL T AEDEGRRD 25 C LY, £
OUEXLEL, RELLS T2 THS,

1 PIEUEHRRL, B E 60mm DOMlfil LU 45 mm DM AU D LiBiRAM & 256% % TK
REME L0 BB FE 50°C ORE TREEKE 10% BEE TALEZE L, RRBCRTRRM KRR
LT 12% Rk WiB+ 5, 0t B KOO 3BHEORMM xEERsc & b ¥IHI L. (X h EE 3~7
m/min, GIHIF 56°), ¥4 7ICHb YRR (EAT) &, EEEEICE D Hd b A s 2 — 5 —i2 X
DEPAVIRER, AtV va—2—, WABYHOTRVYNEL Yy YR IF TCRRIED,

O EXTRERICHREL, 1 AS)oXbE (fem) &, HEHH OYINIHER (Pke/
cm) OBARKIRIED, BOhBEMK F=af+te TkiF 3, « LT ¢ OMFEFC L WEFTE, ¥
f2, CORBROTEC K TILEDOKE &0 ECHRRC L VMECTE bR, P=affia o
Kic o BEMEME, « o f O 3FKCE hERT 5, |

2) UHIERERE T3 AE0FaRBuliim o R FEkc AL Lcis 5, iH 60 mm x &
X 30~50 mmx £X 2,000 mm AR Y LAkt %, B8 1 EE% (HFHAK1IHN, EER 6,180

() ARHFMIAMITREE
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r.p.m, %H#EE 20m/min, G 56°) X H TIEIT 5, —ETHIARIT L, YHEEZRAHD
M 25 A UHIL, EX 500mm ZEfrL LT, RAEMEEEREHE (EHLEXEDWREER
&) TH, TORERERDBY, COFECL HHHIFME (Lm) ERARK (D %) OBEGRERD,
RAR 70% i LGB EY b T TORRMICHT S FEDHGRROWEL T3,

2-2. # #®’ #

HERPHCIRIR O S EEA IV, DB F 2T —A Avad, F.F—L H—A, aK=F,
Toy 7D 4ABEIETOKRE DR (Fig. 1~Fig. 10) &R S hic #ifiia & Table 1 1RTHRE R,
BrEIBISERM 1 Table 2 o+ & 5 A AN HEE 45mm OFKERT D LTR VR, Ly Ko7
VORI D bR SO AR B, Fl, B 3V, IF— SHA, AR—A FTh,
rY Y7o 4 BEGERM oA L RIS 2 EHHBR O A R RE T B, K% 30cm
DRECHY D Lick 02 LE S 60 mm OBEHEEM L, ZRFOENIC X 2 R AL & BHEE O AR
WM TED LD IMEERM & L1,

R OFEds L OB, FBMORRBIC T LIzt B0 TH DA, KD YEHRBRMOYEESOEX
@ 10mm & Uiz, 7ok, Sh OB GIEIEHRBREC I Licihix —4% LT Table 2 R,
FRORTRUEIRRT O MKEFT L, REABERS —HAABEE—MARES (1~5), DOECREALTH

Table 1. #t & #% W

Sown board.

& | wkhER |8 ® | awEs |8 @ mk B s
Species Sown board No. Species Sown board No. Species Sown board No.
1 A-2-01 i 1@-4-03 IB -7-12
" 02 ! " 04 " 13
"o 04 oo 13 "5
!
" 05 Chhoeuteal | " 14 1 B-11-01
" 09 ! " 18 Komnhan " 02
!
o1l sar i 1@&-6-01 no 03
w13 Lom o 0s "o 09
I A-6-02 w07 " 10
Chhoeuteal " 04 " 13 " 11
" 11 " 18 [ B-13-05
bangkuoi " 12 - e
14 I B-1-04 kC -1-01
]
' I B-4-01 " 02
| A-7-02 " o2 " o3
! 03 " 03 " 04
" 05
" 04 " 05
! s " 08 " 06
moo 14 Komnhan w09 Phdiek IC -4-02
I/
' :z " 11 " 06
n
| B-5-04 U 07
Chhoeuteal I @-3-02 - I B-7-02 voo14
sar " 03 i " 05 " 17
1 B-4-02 b 06 w18
i " 11
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Table 2.  YIHIIEHIERER A SR

Sown board for cutting force.

HVESTH 2 % SKEA b ¥ ® I B Sown board
Common name Botanical name No. gt (L) | #wE (D ko o

FaF—nN SAvadg . Dipterocarpus insularis ; “"A:g:(l)g “, ,A:Z:; “"A:g:cl)g
Chhoeuteal bangkuoi HAaNCE 3 " —7-06 " —8a » —7-06
- _ 1 | 1@302 | [@®1-2 1 @-3-02
gh;o—}t;uté;l s‘z—r v Dipterocarpus alatus BOXB, 2 1" —4-03 " -1-3 1 —4-03
3 n —-6-07 " -5-3 n —6-07
2n=%y 1 | 1B-403 | 1 B-g-2 1 B-4-03
Kom;han Shorea hypochra HANCE 2 1 —5-04 " -8-5 n -5-04
3 1 =7-11 "—-12-4 n -7-11
Sy 1 | 1C-417 | 1C-2-5 I C-4-17
Phdiek Anisoptera glabra KURzZ 2 " " -3-5 " —4-07
3 1 —4-07 — 1 -1-06

§ 1 | 1 D=1 — —

7 =3V .

Ro yong Parkia streptocarpa HANCE g Z — -

rm I A H ierrei HANCE :lg ! :E_l — —

Koki khsach opea pierrer z v — -

5 ; 1 I F-1 — —

AR—) JTFA Dacrydium elatum (BOXB.) 2 " - _

Srol kraham WALL. 3 " . _

7Y )7V Tristani ; I ?'1 - —

Rong leang ristania sp- 3 ,; _ _

E 1. BYBIRBRN O RFORFI—REM ORRES L BRic s,
2. RBM OB 1 BRI KE L, AIREREIE T < OHKD: R,

LD THH> THORBRMOBURES L IR LD THD, 3HMOFEBMMIIIKOIKRI VBEZ L&
Lichs, SRtOBIRIC & b A UHKRDOHREHGIcb Db b5, SINIEYERE L 2 HEOFabic il
WicRBRRN L Table 1 @ R3HEHIK & 0 KEUD L7-RER#H (50 mm X 60 mm X 2, 000 mm) 23HFCF
FhBI5CEE LY,

2-3. RBHOEKELSSUVHERAR

1) PIEERRN O &KER JOCREIRRECRIHEC L DEEL, LOEREH, s LUK
O 4IRERMC oW TCFRF R Table 3, 4 BIO 5 KR T,

2) HAEOFHRBMOEKEIL Kett M-8 HEKKFc L v fIB LI, Ffe, HEXRBMZES
50mm HEID LA X PIE L, ZhboREERY Table 6 TR,

3. HBER&LIUVEER

3-1.  UIHIEMRER
MTOREREC X D UIEHRBRE T e ot RO L SR F 2T~ Avad, F257—1
Y=, A=Y, Ty 7, BIVKEOLDCAWIVy F 77 VO 5 ERECOWTE, #, 5
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Table 3. Y3V 5 G7KEK, HLEI L OBEEM
Moisture content, specific gravity «, B and @ of longitudinal cutting force,
o spt | 9 Bl B & K R k&
K & | No Moisture content at cutting Specific gravity
Test BlJa iill I {JJAﬁtll ®I¥F B ﬂ [ At (2 a a B
: " efore iter . con-—
Species plifoce cutting cutting Average ditioning | oven dry
o o (%) %) (%) (%) (%)
1 14.1 14.9 14.5 0. 860 0.761 1.63 6.03
Cb‘;}r‘]‘éifgf‘l 2 14.3 17.3 15.8 0.791 0.692 | 2.00 | 3.65
3 13.7 14.9 14.3 0. 842 0.737 1.20 3.18
1 14.6 14.4 14.5 0.765 0. 666 1.30 2.80
Chhoeuteal| 5 14.9 15.2 15. 1 0.79 | o0.682 | 1.02 | 4.77
3 14.4 13.6 14.0 0,714 0. 622 0.82 6. 64
1 10.5 10.8 10.7 0.743 0.670 0.85 7.23
Komnhan 2 10.1 11.4 10.8 0.737 0. 662 0,95 5.58
3 10.6 13.1 11.9 0.621 0.558 0.90 5.28
1 9.6 17.8 13.7 0.629 0.561 1.40 4,14
Phdiek 2 9.3 17.5 13.4 0.617 0.551 1.58 3.74
3 9.3 16.3 12.8 0. 643 0. 557 1.76 3. 49
1 14.2 13.8 14.0 0.593 0.522 1.30 2.75
Ro yong 2 14,7 13.5 14.1 0.562 0.495 0.90 5.00
3 14.0 13.6 13.8 0.576 0. 508 0. 80 5.25
Koki 1 10.8 9.7 10.3 0.789 0.713 0.90 3.84
Lhsach 2 10.3 10.7 10.5 0. 877 0.790 1.56 5.38
3 10.4 10.1 10.3 0. 899 0.813 1.56 5.30
Srol 1 12.7 13.9 13.3 0. 487 0.428 0.62 3.80
kraham 2 12.9 13.7 13.3 0. 485 0.428 0.10 4.75
3 14.3 15.5 14.9 0.492 0.430 1.38 5.15
Ron 1 16.1 17.2 16.7 1.164 1.003 3.00 9.80 1.508
leagn 2 14.6 18.2 16.4 1.153 0.998 3.00 9.80 1.508
g 3 15.2 15.9 15.6 1.120 0.968 2.80 12.80 1.415
1 12. 4 13.5 13.0 0.574 0. 507 0.75 4.81
Red lauan 2 12.2 13.4 12.8 0.565 0.499 0.40 5.74
3 12.2 13.9 13.1 0.521 0. 462 '0.45 4.95
Table 4. BHHIHIIC KT 2 BKEK, HER L URERHR
Moisture content, specific gravity, a, B and a of transverse cutting force.
| O A A K K & &
- & | No. M01s£l:re conter}t at_cutting | SPemﬁc gravity
Test | AN DHEF 5| WE®K (& T| « P
: - efore er con—
Species ;;\lﬁ)ce cutting cutting Average ditioning | oven dry
) (%) (%) (%) (%) (%)
1 11.9 12,1 12.0 0.735 0. 659 1.30 3.00
C'gggeﬁffoail 2 12.2 13. 1 12,7 0.837 0.751 | 2.02 | 2.02
g 3 12.2 12.0 12.1 0.738 0.662 | 1.00 | 1.00
1 12.7 12.6 12.7 0.810 0.727 1.77 2.03
Cgi‘fe“teal 2 12,7 12.5 12.6 0.779 0.699 | 2.12 | 1.66
3 12,2 12,7 12.5 0.706 0. 634 1.40 2.60
1 11.6 11.8 11.7 0.787 0. 707 1.44 2.21
Komnhan 2 12.3 13.2 12.8 0.792 0.711 1.85 3.64
3 12.0 1.7 11.9 0.811 0.728 2.54 2.29
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Table 4. (->-3%) (continued)
8l & | No Moisture content at cutting Specific gravity
Tex | DA DAEF HAER 2 T « P
: . efore er con—
Species Ii\lIice cutting cutting Average ditioning | oven dry
) (%) (%) (%) (%) (%)
. 1 12.0 12.4 12.2 0.719 0. 647 54 2,57
Phdiek 2 12.4 12.5 12.5 0.699 0.628 72 | 2.43
1 11.7 11.9 11.8 0.593 0.533 1.37 2.23
Red lauan 2 11.3 11.5 11.4 0.491 0. 442 0.80 2.70
3 11.6 11.2 11.4 0. 489 0. 440 1.43 1.66
Table 5. AKAYHIC T BEKE, HERIOWEER
Moisture content, specific gravity, a, S8 and a of cross cutting force.
b | DB B & K & t__ &
it # | No Moisture content at cutting Specific gravity
Tet | ABIAHE[F & BE®[2 E| . « P
: x efore er con—
Species %%ce cutting cuting Average ditioning | oven dry
: (%) (%) (%) (%) (%)
1 12.4 14.8 13.6 0. 842 0.741 9.60 21.71
(pague) 5 12.6 14.8 13.7 0.825 | 0.728 | 10.60 | 17.29
ang 3 12.2 14.5 13.4 0.836 0.739 9.37 22.90
1 12.6 14.3 13.5 0.769 0.673 7.48 15.89
Chsgge“teal 2 12.6 14.1 13.4 0.780 0.682 8.56 | 18.91
3 12.6 14.2 13.4 0.749 0. 657 8.30 14,42
1 10.2 10.7 10. 4 0.762 0.688 8.70 17.14
Komnhan 2 10.2 10.9 10.6 0.747 0.673 10.57 16.04
3 10.5 11.0 10.8 0.636 0.562 8.10 13.00
1 10.1 11.2 10.7 0.627 0. 564 5.40 12.26
Phdiek 2 10.1 10.0 10.1 0. 601 0.551 5.30 12.36
3 8.9 8.7 8.8 0. 653 0. 559 6.02 11.40
1 12.5 12.9 12,7 I 0.567 0. 502 7.20 18. 86
Red lauan 2 12.2 12.8 12.5 i 0. 557 0.492 7.38 20.03
3 12.0 12.8 12.4 | 0.557 0. 492 8.06 19.97
Table 6. HAEDOFH, RBRMOEXKBLIOCHE
Moisture content, and specific gravity by test piece of dulling property of woods.
K B (%) . .
15 biiil Moisture content Specific gravity
Species # # i ¥ B
Range Average Range Average
Chhoeuteall bangkuoi 9.6~12.9 11.2 0.771~0.898 © 0.820
Chhoeuteal sar 10.0~12.9 11.4 0. 686~0. 858 0.749
Komnhan 9.0~11.4 10.0 0. 652~0. 842 0.734
Phdiek 10.5~14.9 12.5 0.591~0. 659 0. 609

E HEHREN (WHR) LE, SRR Kett M-8 IRHAGKKFHIC L %,

Specific gravity at conditioning.
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KOO 3IGHIRE, Ff, v 2V, aF— 741, Y 7 v 4 O
TRHETHRREFR EFRERL, 1 Abich DX E (fom) & BALIE Sl b OGIHIEH (P kg/cm)
DR E RS, FOERY Fig. 1, 2, 3, 4, 5, 6, 7, 8 I 9 Kind, = OBIRK X » YIHIHER
P=af+a DERKS LV P—afP+a OXicss 5 a, f,a, %k Table 3, 4 $IV 5 R Lk,

ZhBDOERN HEDO RO DB OWT 3KORRMIC KT 5 PHYHIEI A RD, 1 ADCH DX
& EBMEDI D OYBIEINOBERRC KT S a IV ¢ OfR¥%, Table 7 KR L, 7ok, RAXR
C¥FrrY )7 VEDWTL, BRACIZBETLETSZ EATERNDOT, P=af‘9+a DR
BT BEEE ML, a, a 5IV O 3HREC X VT LI, ZOBEOIEE P &L ERE (P) 0%
a%%fémt(’)‘" F) x100 12 3.2~1.4%, L TE +2.0~—5.1% OWATH -1,
ANEOFHE

ARORBRIKIC L h BOXReF 27— L Ty I
4B OV THEDHFHRBYER L, ZO&KRE Fig. 10, 11, 12 X 18 kiRlLi, Zhb
DFER%E ¥ L Table 8 1R L1z, TeFRRICHEDHE R KTkt s HED BRI #HE LAREL

AR—) JTFonh, RV

3-2.

Nvaq, F.F—N H—), 2Ah=F,

oo
UEDRERCHONTEETS L,
1) vy 97 vEROTL, ARBROTGECKT1I Nbi-h 0k B L BIES A OFBIER D
BRI P=af+a DEBRATHbbLTENTES, Y Y7 VL P=afPia DFEEE b OKE L
Table 7. ) #l 4& $1 & b & R
a, B and a of cutting force.
" 2 T ASFiSEJE‘I&‘EktE_Ei, A%’s%ﬁﬂ:ﬁ;{ o o
| verage specliic verage speciiic
Species IR O gravity at gravity at a @ B
o 7 [ conditioning oven dry o I
oLl 0.831 0.730 1.40 4.67 |
Chhg:,‘;‘iﬂoi % (T) 0.770 0. 691 1,50 | 2,43 |
g AB(C) 0.834 0.736 9.94 | 21.33 |
: (L) | 0.763 0. 657 0.90| 5.20
Chhoeuteal sar B (T) 0.765 0.681 1.71 2.26
AR (C) 0. 766 0.671 7.75 | 17.34
we (L) 0. 700 ] 0.630 0.95 5.91
Komnhan # (T) 0.796 ! 0.715 2.10 2.43 |
A (C) 0.715 | 0.641 9.00 15.63,
e (L) 0.623 0.557 1.60 3.76
Phdiek B (T) 0. 709 0.638 1.62| 2.54
AR (C) 0.629 0.558 5.55 | 12.11
Ro yong | at (L 0.577 ! 0.508 ‘ oo | 4.37 |
Kok1 khsach ll b g (L) ‘ 0. 855 I 0. 772 ! 1.30 4. 91 !
Srol kraham i ﬁ}é (L) ) 0.488 | 0. 429 l 0.85 4,21 ‘
Rong leang ’ m (L)’ 1.146 [ 0.990 ‘ 3.20| 10.01 | 1.523
{@E (L) 0.553 0.489 0.46 5.26
Red lauan ¥ (T 0.524 0.471 1.20 2.23
AR (C) 0. 554 | 0. 496 7.72 | 19.40

L; Longitudinal cut, T; Transverse cut, C; Cross cut,
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THbpEh, Table 3 X * Table 7 wRT &
5’ ai¥ 2.80~3.00, ai%9.80~12.8, Bi¥ 1.415
~1.508 THot, ZOFHIFFBCHENEL,
FABRFCI VT 1.12~1.16 THH, TOEBEIK
ELMEALTWRLDEEZ BRANKBIXTE
(AR
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Table 8. HEOHHABRER
Results of dulling test.
B | DEHECm | JEORER
Cutting length of knife edge

Chhoeuteal

bangkuoi 200~250 » 0,029
Chhoeuteal 0 _

sar
Komnhan 100~150 0.035

Phdiek 150~200 0.029

11, 12, 13 ¥ X0 Table 8 & bh
HEDOHRIX 0~250m

EYIBIM BRDERCED o Tc ZORERNL D, Zh bOHRAMIT, THEAHOBENKRE L, YIYwHH
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LHMBICLBZRENSEEE DI, ARIPETERETS LEBHACH I BB LERLLNRE
LR 25 cdY, IHLRREREHMILHEACH), EHiEfac k v EANLRMLEETEY> 22 L
AT LWL DL Ebh s,

3 [

1D B & EEMHOHEE 2. 57 IEAT vFERMOEERC BT 2 8EIE, KRR, 190,
(1966) ' '

2) & BB BIIv—rriIszAMomEadLT (1) EEFEOMERC K IIFTEIEIFED
HE, PPk, 160, (1963)

3) B EAKEEESEONHE, EEiuckd 2BAMERR 18, ARTH, 180, (1966)

Cutting Properties of Eight Species of Cambodian Wood’s
by Rotating Knife.

Tooru HosHI

(Résumé)
In this experiment the cutting properties of Cambodian woods were investigated. = The
cutting force and duration of knife were tested by the test methods which were described
. . 2ok
in the test on Sarawaku woods (Bulletin No. 190).
The results obtained were as follows: ‘

1) The relation between cutting force P (kg/cm) and feed per Knife f(cm) are expres—
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sed in a formula P=af +a except for Rong leang. The formula for Rong leang is expressed
in the form P=a'f’9 +a. The values of constants are indicated in Tables 3 and 7. Rong
leang had very high specific gravities and showed 1.12~1.16 at the conditioning time of
moisture content. This high specific gravity seemed to influence the result of test.

2) The relation between a and specific gravity is shown in Fig. 14.

3) The durability of knife determined by the cut surface is shown in Figs. 10~13 and
Table 8, and the ratios of defects on the surface reached 60~80% even at the beginning,
so they had a very short length of cut ranging 0~250m in every species.

These specis contained considerable interlocked grains, and the torn grain appeared at
the beginning of cutting. The fuzzy grain occurred with increasing wear of knife edge. It

seemed to be difficult to obtain good surfaces for practical use.

) ARBHEHRBEERRZR (2, Q) AHBHERBHEEHESA
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CONE O S
woOR R EY
i Jit

1 '%(3)

HRAME 2 190 8 p. 160~167 (1966) ICHk\ T, +7 7 7HREHDO VY ¥ 27 VFODUOER
CDOWTEDEZEMN AR LoD T, SEILH VESTHET 2 A 7FHO 4 BRI L TEREOR
BT Toltkh@Eds,

L ® & F &

L o #EHE

(1) OER|

B0 E A LA RAAAR S S L 00 2 BB % Table 1 i, ik, OXHORMLEC
BLTE#EED Fig. 1~Fig. 10 gl xhicy, OEXHOEHM, %k, NIk IUMIEOVEHKD
i K EROFEY LAETH D,

(2) BEH

VLY — ABEEEER, 7= — A BIEEER, =) 7RISR, e A Bk e v
BEEAR L UH €4 VEERO S BEICOWT, FRENHTRE A SO B E6ER L,

2. HERMOER

$ERAM I Fig. 1 CRTHRTEDO L 02 SEEH & Lic 3R F oMM L1,

(1) vERoMse

FOXHCOWT, RELESIOCABOMEL FEXFTR, ShbD XY EEERZLCThE
NE D B TCTHEHB ALY, TOBERY ZEER SRz o\~ Table 2~Table 6 &,

(2) BEMOO XHAKRILEES L CEKEC L » CHEHE L, Z0RE% Table 2~Table

D) AHEHESREEERRER (), O AHEHESREHEENRER
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Table 1. HHEEABZLOEXRES

Species and mark of the board used for the test.

AVECTE |BRAAKRES U ¥ | &F F | HAVEACT7E FERAAKRES O & R & &
Local name |Log number|Sown board number | Local name |Log number|Sown board number
fA-1 07 I B-1 09

I A-2 |03 10, 12 I B-4 |07, 10
, , 10, 12, 13, -5 05, 06
Chhoeuteal 1A-3 ?i’ ?2, 17 I'B 04 05, 06, O7. 08
bangkuoi _ s » 06, 07, 08,
gkuoi 1A- 4 ” Komnhan I B-9 09,
I A-6 06 I B-11 08
IA-7 07, 09, 12, 13 | B-13 08, 09
[& 3 |os o8 14, 16 I B-14 |06, 07, 08, 09
Chhoeuteal 1A~ 4 12, 15 fC-1 15, 17
sar Phdiek
S 10, 11, 12, 14, 16, _ 01, 03, 04, 05, 08,
18-6 |y IC-4 112 13 15 16
Table 2. v v/ —ngilg
Gluing conditions and gluing fa-
T # ® Wood species Chhoeuteal bangkuoi.
+E - H & Specific gravity 0.82 (0.72~1.01)
£ {Qé:-g . *
2 %g g K #  Grain F=2 B=13, V=0
E WS E & k0= 4% By oven dry method 15.6
o .
; QO | Moisture content (%) [¥+& kst By moisture meter 10.9 (11.0~13.1)
£ ¥ & B o B K| #%KEE Dry bulb temp. 29.5
= | e Temp. at the time of
o g gluing (°C) BE{RE Wet bulb temp. 26.0
E Hg % f{ & The amount of spreading glue (g/m?) 330
£
& S| 7\ B Assembling time (min.) 10
He | W
¢ 5 | IE #f £ /7 Gluing pressure (kg/cm?) 20
O =
) i iti () i 7 1t
B {‘I_] ﬂ:'_% ﬁ:ﬂq%lr.mg condition Room temp. setting
ol A WEE X Shear strength (kg/cm?) 123+12 (99~144)
B B i
= | 8 | REBMR Wood failure (%) 95 (15~100)
:_J Hil —
§ ‘:ﬁ_::'g 4 JK = Moisture content (%) 13.0+1.2 (10.9~14.3)
Y- n
@ o il % & # Number of testing : 24
= S =
= AR koo R E k Dry bulb temp. 31.2
o #® Temp. at the time of _ﬁiﬁiﬁg Y P
- testing (°C) BERRE Wet bulb temp. 26.2
ﬁ gg A B 1 { #tK Percentage of delamination (%) —
g |35 R
E i A method | g% % Number of testing , —
e & _ :
ﬂﬂ,& ~ £ 3l B B ‘ 1% { pi# Percentage of delamination (%) 19 (6~29)
sl i ;
=& = | B method | s gy Number of testing ) 6

* F=1%H Flat grain, B=3;8% X Bastard grain, V=% X g Vertical grain
*FREMLEOLE T - THEMIEL LTue\, Effect of temperature was calculated, but
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6 1R T,

(3) UEWIHHEERY 7 vr—MLLTAL
20~30 HE&CEE LI,

(4) ¥ IXABE A Table 712/
MHE X hEERN YA ZThEEAR LT s ik ] 2:7
ABFILT:,

135

560

(5) BRIV &2 —mr—noE/A—RT Ly 1 / .
K- L8N, H5VERERDIC L » CHESE 110 ]

fEfky, B 1EERC o # 330 g/m?

Ll Fig. 1 ft & # o B K+ &

(6) BNBOVENIZI 75 vIHILiciw

Appearing figure of the prepared sample.

B L7, SEEA, A8 Lo s % Table 2~Table 6 1273,

BEEAOEESRG L AR RS
culties (Resorcinol resin adhesive).
Chhoeuteal sar Komnhan ‘ Phdiek
0.80 (0.69~0.94) 0.70 (0.62~0.81) ‘ 0.62 (0.58~0.68)
F=2, B=10, V=3 F=1, B=10, V=4 ‘ F=1, B=12, V=2
) 17.2 14.2 . 1so0
10.8 (9.0~12.0) | 9.9 (8.0~11.0) 17.1 (11.5~21.9)
29.5 ; 29.5 29.5
26.0 26.0 26.0
330 330 330
9 7 7
20 15 ! 15
B S S S (A I RN - N S /AN B NN N~ S (VA
Room temp. setting Room temp. setting Room temp. setting
121+£21 (88~160) 125418 (103~169) 87 +17 (33~106)
88 (60~100) 94 (40~100) 90 (60~100)
13.8+1.3 (12.3~15.4) 12.5+£0.8 (11.1~13.5) 17.6+2.8 (15.3~23.1)
24 24 24
30.5 - 2.0 30.0
25.5 25.0 26.0
23 (16~39) o 1 (1~2) 17 (9~23)
6 6 6

effect of wood species was not done.
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Table 3. 7 =/ — LifgHE
Gluing conditions and gluing fa-
T B i  Wood species Chhoeuteal bangkuoi
¥% o I ﬁ Specnflc gravity 0.82 (0.72~1.00)
g , _
,S J{Qé.g Bl A EF Gram *F =2, B=8, V=5
b=l - ) 7 _
g E E s Ik # %ﬁi}L By oven dry method 15.6
:o HS~! Moisture content (%) ** & KRzt By moisture meter _
§ ¥ & W o i B | kEE Dry bulb temp 23.5
5., Temp. at the time of
O g gluing (°C) BEIRE Wet bulb temp. 22.5
i H§ ¥ f{ & The amount of bpreadmg glue (g/m?) 330
o
—
& NEAT %ﬁ% “1 Assemblmg time (mm ) 14
po | WP -
" ERR:S ﬁ B 7“) Glumg pressure (kg/cmz) 20
wO . " D. B. T. =40°C
o W1 & ¢ (Emg condition 7 W.B.T. =35°C 1
5 | & AMIRE Shear strength (kg/em?) 103413 (71~130) |
g | %, - —
o mi'wﬁ K%@(%fr%’ Wood failure (%) 74 (20~100) {
: 1 — - . — _——— ——— [ ]
é §§ ﬁ; 71( 4 Monsture content (0”) 13.110.4 (12.4~13.4)
Nt n
NI il & {# $ Number of testing 24
o =) —_
= mR B o GO !ﬁZLRi}mIE Dry bulb temp. 31.2
R Temp. at the time of |-—— -+ -~ — — o — | — — -
& testing (°C) @ﬂ?imdﬁ Wet bulb temp. 26.2
,g <
F4 X g A 1% & B Percentage of delammatlon (, ) —
ﬁ ]’ﬁ‘é A method 5 % Number of testing — R
Eiing V.é 2 B B 13 { #tK Percentage of delamination (%) 85 (70~92)
<8 N -
s ﬁ&’“ B method | yjs=(@% Number of testing | 6
Table 4. =) 7 igEE
Gluing conditions and gluing
m——— e : :
- ,,_,_,\}ﬁ f@ Wood species Chhoeuteal bangkuoi
¢35 | b E Specific gravity 0.82 (0.70~0.98)
£ a2 . - o * -
S %.8 g 7N B Grain F=3 B=12, V=0
g ,m;"gg 4 Ik % | j@%f—’gié} By oven dry method 15.6 o
S L , - - -
; 9O~ | Moisture content (%) **ﬁ/}(«?'r By moisture meter 10.7 (9.4~12.5)
£ % & h@ t_a'ﬁ | @ Ek{EE Dry bulb temp. 26.5
= emp. at the time or
O 5% gluing (°C) _ BEREE Wet bulb temp. 2.5
ke H§ % f{} & The amount of spreadmg glue (g/mz) 330
(=}
ol - e _ _
¥ RS SRR TR Assemblmg time (min.) 11
fio | HE
" 2 [E #5 FE )7 Gluing pressure (kg/cm?) 20
#© ®OW W
WAt % H: Curmg condltlon Room temp. setting




RO A & BRI R

culties (Phenol resin adhesive).

MEMN o % E 3 CGRMED

Chhoeuteal sar

Komnhan

Phdiek

0.80 (0.69~0.91)

0.70 (0.62~0.80)

0.62 (0.57~0.68)

F=4, B=9, V=2

F=0, B=9, V=6

F=5, B=4, V=6

15.0

17.2 14.2
23.5 23.5 3.5 -
22.5 22.5 22.5
330 330 330
13 11 16
20 15 15
D. B. T. =40°C D. B. T. =40°C D. B. T. =40°C
W.B.T. £35°C W.B.T. =35°C W.B.T. 235°C

113+15 (75~139)

73 (30~100)

81 (30~100)

14.0£0.8 (12.7~14.8)

13.54£0.6 (12.8~14.4)

6717 (40~96)

63 (5~100)

16.0£0.8 (15.1~16.9)

24 24 24
29.0 26.0 27.0
25.5 25.5 24.0
77 (60~90) . 33 (18~54) L 95 (85~100) 7
6 6 6
ROHE i L EERDASR
faculties (Urea resin adhesive).
Chhoeuteal sar Komnhan Phdiek

0.80 (0.71~0.89)

0.70 (0.61~0.80)

0.62 (0.59~0.68)

F=2, B=10, V=3

F=0, B=12, V=3

F=4, B=10, V=1

14.2

i 17.2 15.0
10.7 (9.3~11.9) 9.7 (9.1~11.1) 17.2 (12.2~23.5)
26.5 26.5 26.5
22.5 22.5 22.5
330 330 330
12 12 10
20 15 15
® W W1t % W B 1 3 Wt
Room temp. setting Room temp. setting Room temp. setting
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Teble 4. (->-3%) (Continued)

- \\ﬁﬁ fE Wood species Chhoeuteal bangkuoi l
e —
2 | & AWM E Shear strength (kg/cm?) 116419 (63~147)
8 2 4 e —_—
=18 | R#BEIER Wood failure (%) 60 (5~100)
= ity k ‘
é §§ : 4 JK K Moisture content (%) 12.242.4 (8.0~15.5) ‘
i » - —_—
o o / #] 52 {# B Number of testing 24
| 8 ) -
2 .m ‘ A B ok o I K | @HKEE Dry bulb temp. 30.5
o ¥ Temp. at the time of |—
& | . testing (°C) {RERIEEE Wet bulb temp. 25.5
5
Y & g A w3 |l B3R Percentage of delamination (%) 88 (75~99)
ﬁ % & | A method | g5z (E# Number of testing 6
i g %2 B B 1% < BEEK Percentage of delamination (% —
it S g
& gé’ “‘ B method | yjsz %% Number of testing —
Table 5. Erfte = ABiflE=~= 1
Gluing conditions and gluing faculties
— — —— Bt F Wood species Chhoeuteal bangkuoi i
5 - K # Specific gravity 0.82 (0.70~0.98) ‘
.2 T T D
§ gég & H Grain ¥F=3, B=10, V=2
B IEE sl - - - . —
T wWTE 5 x ® 4% By oven dry method 15.6
g g5 . ) A —
; ©O ™ Moisture content (%) & Kzt By moisture meter 10.7 (9.0~13.0) ‘
£ EE N h@ I Ef @ HkEEE Dry bulb temp. 31.5 |
= Temp. at the ti — — e —
5 Eﬁg Gluing (°Cy | WEKWFEE Wet bulb temp. | 270 |
&+ H§ #® {I +# The amount of spreading glue (g/m?) | 330
a ' ) . 1
7ous ] Assembling time (min. 14 ‘
| & BB Assembling time (min.) ,
| ey T - |
5« ‘5 | JE % FE )7 Gluing pressure (kg/cm?) 20 ‘
w© PR . -4 N
i 1t 4 # Curing condition o B _*}l E’oom iimp.ﬁsettir{g _1
- & B AW X Shear strength (kg/cm?) ! 47 +12 (28~68)
0’3 2+ ——
: 7@}? KiBHWrR Wood failure (%) 6 (0~95)
= Cii-3 — - —
é uxﬁ 4 7K = Moisture content (%) 12.740.9 (11.1~13.5)
LR
] 2% #l & @ % Number of testing 24
5 é A B W o RO | ®ERERE Dry bulb temp. 32.5
SAREE Temp. at the time of |—
& testing (°C) BIKTERE Wet bulb temp. 26.5
% =5 A B & { BtK Percentage of delamination (%) 94 (83~100)
o ER. S [ I
ﬁ %‘é A method | yijsgfE % Number of testing 6
Hz v.:E; B B B 1. Bf= Percentage of delamination (%) —
VR N -
= t‘g =| B method | jjszfE% Number of testing —
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Chhoeuteal sar

Komnhan

Phdiek

103421 (43~143) !

120+ 13 (96~152)

82+21 (33~109)

63 (0~100)

13.240.7 (12.4~14.4)

24

99 (90~100)

78 (15~100)

11.7+1.0 (9.8~12.7)

16.8+2,7 (14.4~21.8)

24 24
30.5 o 31.3 27.0
26.2 26.7 24.0
64 (48~81) | 3 (0~11) 66 (46~85)
6 6 6
a VEERIOBE & L EERBER
(Polyvinylacetate resin emulsion adhesive).
Chhoeuteal sar Komnhan Phdiek

0.80 (0.77~0.87)

0.70 (0.60~0.80)

0.63 (0.59~0.71)

F=2, B=9, V=4 !

F=0, B=10, V=5

F=2, B=10, V=3

17.2 14.2 15.0
9.7 (7.7~10.8) 9.8 (9.1~13.0) — o
31.5 31.5 31.5
27.0 27.0 27.0
330 330 330
12 13 9
20 15 15
w R it ® O Bt oW OB it
Room temp. setting Room temp. setting Room temp. setting

49415 (9~70)

74+8 (63~98)

54+24 (53~99)

8 (0~50)

13.840.7 (13.5~14.1)

28 (0~70)

60 (30~100)

! 12.34£0.8 (11.7~13.3)

16.4£0.4 (15.7~16.8)

24 | 24 24
30.2 | 30.2 21.0
25.7 T S22 | 20.5

3 Go~e) | 0@ CsGomn
6 6

6
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Table 6. # €4 ViEH
Gluing conditions and gluing
T —— —_— B B Wood species Chhoeuteal bangkuoi ‘
|t"'6 A # Specific gravity 0.82 (0.67~0.97) |
T e e S
2 {%.g‘gﬁ A #  Grain *F=1, B=12, V=2
g ;,ﬁu'g g - & 7 9 3 ﬁ%é‘: By orvreinidry method - 15.76” o
o— \/ - / . D ) N
:o !bU Moisture content (%) 4 jks&=t By moisture meter 10.2 (8.1~13.3)
£ ia% v B;@th@ t‘ﬁ gf R Dry bulb temp. 23.5
= emp. at the time o —
S ®g | Cliing C | WEIRE Wet bulb temp. 23.0 |
i+ H&Q’U: % f} H The amount of spreading glue (g/m?) 330 :
o o _ _ o
& S| f-uB&H:fS] Assembling time (min.) 13
e |2 : -
s ‘5 | IE # E /7 Gluing pressure (kg/cm?) 20
I} I
# T i g it

|

1t % #: Curing cor{dition

&AM & Shear strength (kg/cm?)

~_Room temp. setting
87+21 (51~120)

i, e -
- o 8 | Kepuemis Wood failure (%) 39 (5~90)
= L= 30 - — - — — —_ R
§ §§ 4 JK H Moisture content (%) 14.140.4 (13.4~14.5)
Bl 7] - e e - -
& Qﬁ #l 2 A ¥ Number of testing 24
g [ E— S S, . I
= moA B O oo I | %ERE Dry bulb temp. 33.0
OB Temp. at the time of |———— — — - o —
&® ~ testing (°C) - | BEKE Wet bulb temp. 260
4 gg A B 1% { Bt&R Percentage of delamination (%) 98 (97~99)
ﬁ ;gg A method | myszf@% Number of testing 6
Hm !Vg 2 B - | 1% < BEZK Percentage of delamination (%) —
—_ QO .
e ’ﬁé’ “| B method | = {@E% Number of testing —
Table 7. EEAOESES
Formulation of adhesives.
e H Bl | AFrT7Aa—R i 1t #I X
Adhesive Methyle alcohol Hardner Water

Plyophen 6000 100 parts — TD-473 15 parts —
Plyophen 5023 100 parts 15 parts 5023-]JB 10 parts —
Plyamine P-364 B 100 parts — NH,CI 20%solution 5 parts —

Yodosol EQ-04 100 parts — ! — —

Utom p-100S 100 parts — — 200 parts

(7)) Effic@3fntry v BEROFC 25 vFRHG, b2 VYT > CTEMEN L RE L,

£BEZ L CERES) * Fh £ Table 2~Table 6 777,
(8) HEAMALEITME 7 CEBETITew, FOWEIXT T Table 2~Table 6 178 L1,

3.

&St Re B

BEEMERERCRT 3 7 ey 78 AKRBRIC X 20BN L, HIE DB LAEKC Lo TE By



DR G & B AR A
faculties (Casein adhesive).

Chhoeuteal sar

MR M oM E 3 CRMED

\ Komnhan

0.80 (0.72~0.87)

0.70 (0.59~0.80)

F=2 B=11, V=2

14.2

— 5 —

Phdiek

0.63 (0.59~0.74)

F=4, B=9, V=2

15.0
9.8 (7.3~10.7) 10,1 (7.9~13.0) ; 16.1 (10.9~24.0)
23.5 23.5 | 23.5
23.0 ‘ 23.0 | 23.0
330 330 | 330
13 16 15
: 20 15 15
CT® m W e % m W ft woomo m o fe

Room temp. setting

88+15 (39~111)

96 +£18 (47~127)

Room temp. setting

41 (10~75)

14.84+0.6 (14.0~15,3)

67 (10~95)

13.440.4 (13.0~14.0)

Room temp. setting

75+ 13 (39~98)

55 (5~100)

16.1+£1.3 (14.3~17.6)

24 24 24
33.0 33.5 B 30.0
26.0 26.0 ! 26.0
43 (33~61) 29 (3~58) : 64 (49~79)
6 6 ! 6
R 2w 5 MAEEE L oW TRRT [T - [
A 1<
- 3 H T Delam;- o
horil, #PAMO Fig. 2wy |pam)an |

SLE D b EHERNA & BRI L TSR

LT,
(1) WA ERS

ASTM D 805 i #sfl+ 5 HB 7 m »
7R ABRBRETT R, HAREE, K

27"+

WHKTE R LU ERRE Eh ZThREA R LY,

(2) AR

560

l— 1735 —=

Fig. 2 B B H 5 W B

The portions of test specimens cut from each sample.

A B BRHERMOMAELSEYRBT 5o, KRNz v LoRELEYIEE D
L, MBEBOI Ha e Uik fEREE LY,

B &

ASTM D 1101 ¥ 2B HERMOEZIE H B LARE T L7z,
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2. ® B K B

g 455 % —$5 L ¢ Table 2~Table 6 35 X U Phot. 1~Phot.
5127 T,

1. PfEEE

(1) ‘AW

ZORRTE GRAFERL A VES TN 4 BIfOE AW S
NERENAHEREDOLH LR LT, DX S fERDH DD
HRETHILE Lic, T, MK 130 5 p. 125~
p.132 (1961)? ic & v, JuHpsEpE EEMFE~» v, (X537, ¥
FHE, =VIYBIO Py sEfadREL, v/ —
NEEEEAL 7 = — A BIIREE S, =) TEIIEEEE AR L O
€A VEEROBEENCOW T Rbh e B R D e h b,
BEOSTZHELEANMI LOMRYBEENTLCKFL, &
Bz, Table 2~Table 6 7 HZTh ZThFY+ s FHE DI LT
#HRwi AL, Fig. 3~Fig. 6 M Lz,

ChbDERZPBETBE, CORROMET Lich VED THE
B 4 B AR AL RS RE O T 5 MRS IR LT, & D Ala i
JALEBERIC D, CAMEIASHEShBHEFEEERE LS
D, 8 ThbF 27— ~vag (1AL A2 1A3 |
A4, 1TA-6, AT BIXUOF25—1 H—u (|A-3 |A
4, | A-6) LN DB, Ids, BED LS THIC BT
Bry b 27 vF (161D %N ECRHALTHRS E, SHEOD 4
BE LD b2y REFIRMRETH B Lo bh 5,

(2) AKERmEMrHR

Table 2~Table 6 TR I T\ 5 KEBHKRD % FY(EY, 3
FERIC K 7 LIcBBEIC X » T Zh Fh 43 fH L Table 8 iR L7z,
FaT—N Avag (1AL 1A2 1A3 [A4 |A-
AT BLOF 27— H—n (A3, [ A4, |A6) I,
vy — AR REEERE FI LA O B I Tl TR R o
Bitir 75% R CTHREN? DHZL, 2a=vv (| B-1, | B4,
I B-5, 1B-9, 1 B-11, [ B-13, | B 14) 5L F 2w 7 (|
C-1, 1C4) vy —ABllEHEE s L 0= 7 EiigsEs
RIORBBEITRD FHMD 75% LALT, 1303 BRIF Ao E & &
ha,

2. MAEEH

REBEMROBE LA LT, 3 MROZFBEY FhEh

Phot, 1
Test specimens
(Note) [ A :

Phot, 3
Test
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ASTM D 1101 1 X % REABORRI (v >/ — A BiEEEAD
after ASTM D 1101 test (Resorcinol resin adhesive).
Chhoeuteal bangkuoi, | A : Chhoeuteal sar, || B: Komnhan, | C : Phdiek.

Aok (77— RS

Above the same (Phenol resin adhesive).

BAAERM G CHERREORBT (=0 7BlEEEE#D

specimens after delamination test for interior laminated wood (Urea resin adhesive).
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Phot. 4 EMAHEREHM X MRBREOR KT (Mt e = A filf=~<roa v

Test specimens after delamination test for interior laminated wood (Polyvinylacetate resin

Phot. 5 [d rE (HE¥aLV
Above the same (Casein

MAKAMBA
o
/50#
/40[
o [ /(omnﬁdn %’zﬁ%ﬁ/
S s20f ° o*
T MIZUNARA  Chhoeuteal sar
B [}
L ® 00l YACHIDAMO
LIl
~,~ L]
“ ,
. 80 FZOMATTL) RedAmeranf.‘ Pheliex
3p
S TODOMATSY
60t . > - .
Fig. 3 MiEioRBEELAMME (LY
, vy — IR A
4 Relation between specific gravities
» 0: Y=2822-39 .
L . n [ , of wood species and shear strength
0 040 050 060 070 080 values (Resorcinol resin adhesive).
A ]

Specific gravity (air dry)



MEMNoOH

A

emulsion adhesive).

BEAD

adhesive).

160

/40

(K§/em?)
~
N
S

3

YACHIDAMO

ﬁb’wloo

IN

EE

2R 80

L

;gx.l

<

“ 60
40
0

i Kom‘vhan
Z:ZO//AD‘UO A Red merant: 07/706(‘#5&/ sar
- TODOMATSY ‘fé’;’;ﬁﬁ%‘?’
.
r Pha ek
©: ¢=269x-27
L . 1 | | ) l
040 050 060 070 080

) E A -
Specific gravity (air dry)

H 3 (R#HED — 61 —

160}

140+
o
< - 120 i /‘UA/ARAU//meuf.za/ sar
o .
s & 00 Kom 'ha"[h/m?uffd/
R L bangkuoi
5 /
L b 80+ Red meranti
N
& EZOMATSU .

601 FPhdiex

TO0DOMATSU
40 r
% o Y=34L- 65
1 1 1 1 1
0 040 050 060 070 080
AWl &

Specific gravity (air dry)
Fig. 4 Mol ELwANMS (7 =/ — L8
AR
Relation between specific gravities of wood
species and shear strength values (Phenol resin

adhesive).
MAKAMBA
160 r
140 MIZUNARA
: 120 Komnhan
< CYACHIBAMD CHhoedteal
3§ bang kuoi
I #E ‘ .
3, feor Chhoeuteal sar
§ = B ARed t
= o | Eoasy merant
o 80 - Phdiek
TP TODOMAT SU
) F
2 ok
40 }
I ©:y=3/13x-48
T ! 1 1 | !
o 040 050 060 070 080
Aot B

Specific gravity (airdry)

Fig. 5 BiEoOLELCANMEE (=) 7ifE
BERD
Relation between specific gravities of
wood species and shear strength values
(Urea resin adhesive).

Fig. 6 BEOLELRANEE (1€ v
AHD
Relation between specific gravities of
wood species and shear strength values
(Casein adhesive).



— 62 — PRERBBTERE H 1945

Table 8. ARERMRIC & 58 HHEFHTEAE D T

Evaluation of initial gluing faculty with wood failure.

] o - |
Wood species ‘ Chhoeuteal Chhoeuteal Komnhan i Phdiek
|

\; - ﬁi
B % %ﬂ\\\%r bangkuoi sar

Adhesive “'\'\li

vy s — KR A ’ i

Resorcinol resin adhesive

H
+

7 =/ — AR ‘ _ _

Phenol resin adhesive

= ) 7 B Al _ _ 4

Urea resin adhesive i

\ i
B E = ARlE =~ L 0 VEEEA) 1 ‘ :
Polyvinylacetate resin - - - |

emulsion adhesive |

h A VEEER ‘ _ _ _ —

Casein adhesive

+
|

H+

(Note) + AREHMRDOFHIEA 90% LD b,

(Mean value of W.F.) =90%
AREB MR O SEIGfEA 90% KT 75% Lllodb D,
90% > (Mean value of W.F.) =75%
Kk BB 75% KD b o,

(Mean value of W, F, )<75%

H

Table 9. 1< #ERic X 5 it ABE 1 o BEA

Evaluation of durability with percentage of delamination,

] i

T Wood species | Chhoeuteal Chhoeuteal .
IR e bangkuoi sar Komnhan Phdiek
Adhesive T

VA ) — RSB A +

Resorcinol resin adhesive

7 = / — AR A A _ — - -

Phenol resin adhesive |

=) 7 B : _ _ N _

Urea resin adhesive

Feft e = VBllE=~< L o 2 VEEER
Polyvinylacetate resin - | - +
emulsion adhesive

H
+
H+

H

H LA EER ; _ | _ -

Casein adhesive

H

(Note) + R HERDOFHMEMN 10% UTFDb D,
(Mean value of delamination) <10%
R EEROPES 10% Rz 30% UTFodo,
10% < (Mean value of delamination) <30%
— XL HEROFIGHED 30% Iz BHHD,
30%< (Mean value of delamination)

H

SE LT Table 9 R L, MABEMLXFM LI, 27— ~Svag (1A-1, 1A-2 |A-3
A4, 1A-6, | A-7) $3LVF257—1 H—n (A3, 184, 1A&-6) v/ —1kllE
AN OEER TR N TR BEROFHIE 30% L LETAEEERSE ), 24=vv (]B-
1, 1 B4, 1B-5 1B-9, 1B-11, [B-13, 1 B-14) 17 = / —A#IgEEROMREIN b B, 7



MM o E 3 CRMED — 63 —

vz (1C-1, 1C4) 7=/ —1ElREER, =y 7EIEEERN RS L0 €1 vESROMENZ
RThTRNHRETH S,
3. # S
D EDFHC S TEhZRFHE S hci R bRANFTNAY T 5 &, SEREMUCS YA T7EH
4B, vy - A MIREA A B LCBAE, chThORERECRS - fcd AW S
Lz w, BrRECEENUEIZOID LICELDbND, cOMDOBEITOVTUL, =Y 7R
#EAcL B a4=v> (I B-1, | B4, I B-5 [B-9, I B-11, [ B-13, [ B-14) OB #REH
PRRIFEED BN D LM, SBEICH L CGHAN 2RISR bhich 51,

3. E

AVESTEZEATFHOAEME, F25—-1 Avaf, Fo7—/ H—N, ar=FVEIN

T2y 7IEDWT, ThERO OB EENE AR L1,
L HEREEE

VI — illiREERL 7 = 2 —ABIIREEEA, = 7 BIIREEA, Mg = A lilf=a o v

BEH LU0 1 v BEE R R BB Bt L,
2. #HEMOBN

(1) Pt Fig. 1 @R RTEO b0 #HMT L& L,

(2) OXHWIEABEI LB LOKRELNEREH L T/HEL, Table 2~Table 6 WwRT & 57
HEwE LI,

(3) HEAEMOOEWEKRRIETER LOEKEC L - TIERH L, £oRiE% Table 2~Table
6 1R LT,

(4) BAEBRIEE &4

a. PEEADWIHA Table 7 i L,

b. gEEROBMIMERM L L, BRI EEBC o 330g/m? & Li,

c. fou EEH% Table 2~Table 6 ik,

d. FEffL7 75 v EREE L, HEFEEINL Table 2~Table 6 12773 & k0, 15kg/cm? 5 L0820
kg/cm? & Lz,

e. HEAEMILLERM LS X O PR Lic,

3. EEEEERER

ASTM D 805 i2 &5 7' my 7 AMIEB AT oV, RAMIRE & RMEKR L2 WEHE Ui
PR Ui,

Eie, BEAMAELRRT 2o, BRAERMCH LTRRBACKPER & ROE R Y o
R A T (A D), BAVHERM R LTk ASTM D 1101 ¥4 512 B 2 F e -
7z (B )

4. BRBRER

AbpsiR% Table 2~Table 6 35 X 0% Phot. 1~Phot. 5 &7F Lz, “AMBI B LT, ch¥

AIACHEEE D 5 B & K LT Fig. 3~Fig. 6 R L, i, RMEWRR L O BRI OWT
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ZhZi Table 8 35X U Table 9 i X h HAERFEMM Lic, ZOHE, SEHBROWRE Lich vED
THE7 2 ATFEO 4B, vy - A BIRESER A FH LB b s REORENRENZ bh
BEoHEIND D, LOMOFEHFHE T LT WL F TS bt ot

X ik

D R E-RBRE - EHEE HEHOWE 2 vI v sk AT vFEAMORE (1, HR
WF$#, 190, pp. 160 (1966)

2) EEEEME - L FE D ERMCBIT AP (O 430, duimEiE BEEEo R EEECOWT,
FREVHTHER, 130, pp. 125 (1961)

Gluing Faculties of Laminated Wood made of

Four Species of Cambodian Woods.

Minosaku SuGANO, Kazumi MORIYA and Minoru NISHIHARA

(Résumé)

In order to investigate suitability for gluing sawn board of tropical wood species produ-
ced in Cambodia region, test on Chhoeuteal bangkuoi, Chhoeuteal sar, Komnhan and
Phdiek was carried out.

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

2. Preparation of the samples for the test.

(1) A typical figure of a prepared sample for the test is shown in Fig. 1.

(2) Conditions of laminations and gluing processing conditions are shown in Table
2~Table 6.

(3) Testing methods of gluing faculties.

a. Initial gluing faculties were tested with a block shear test to the specification
of ASTM D 805. And shear strength and wood failure were measured and calculated.

b. Durabilities were tested with delamination tests. Interior adhesives were tested
with the method repeating wet and dry conditions. Exterior adhesives were tested with the
specified method of ASTM D 1101.

(4) Results of the test.

The results are shown in Table 2~Table 6 and Phot. 1~Phot. 5.

Shear strength values of the four species were compared with those of the five species
produced in Hokkaido region, and are shown in Fig. 3~Fig. 6. Wood failures and delami-
nations were classified as shown in Table 8 and Table 9, in order to evaluate the gluing
faculties. It was found that the gluing faculties of the four species produced in Cambodia
region were lower than the ones of the species in Hokkaido region, except that the gluing

faculties were not always poor at the time of gluing with resorcinol resin adhesive.
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V. AV RCTEMNSEEOBKEOEEN

m T E®
G T
Moom E B

#

HEMOUECETIRBRO—BLE LT, ARBRCKTLy vEC7TEM SBBCOLTOBKES
PR A Lic, RRGHIE, VERAEER (7= / — A BIEEEAS L0 AT ¢ v 2 ) 7 @R HIE
AR 2B, 2 BMAEEN S LU 3 BEAEANTIFRL, HENRREH REHKEKO ARSI
TR A R A R L, 2
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Table 1. ARRBEM Lich VAL TEMDEK

Cambodian woods used in this examination.

"R " HE L e kT 5
(i ) £) mark of log used
Mark of species Commercial name for the test
I A 3&£;Qnﬁéi& lA—38
@ ! g—h;oiu—te/la/l s?r_ " I1a—s
1 B Rt 1 B—10
1 ¢ EAARS : lc—3
1 D Ro yong ID—1
I E Koki Kheach ' ITE—1
I F Srol keaham I F— 1
I G l?ozg lzazg‘/ 1G6—1

(1) AHSHERBRFICHFRER « REEHRE
(2) AMBHERBFHEETRE
(3) TAMBHERRFEETRE « WOHTRE
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1. HiREEDRER

(1) HBRORE

B YR TENBRAMIN, MIFEER IO ERARSC Tl (Mlr—2y - v-2) %
JUOEH (R=Y -« F54v—) LB THB,

BT A BER CRAEDEAR L » YA hic BiR) LARPHER (90°C DRET 48 RO REKE LT
TRoltBARL D FBIIAEH) o 2BETH S,

P hieh vES TEMBIRD AT, a%— 744 %I00ey Y7 vo2EETELETCRY
BlTE, TROBNBHRERTH o, £OMD 6 HBOBN (27— Avads, Fa5—1 -
Ny aR=YY, Ty, B aVEICAR—L 75 0) TEBEREEBRBEROTHNE bRz,

a¥— IHABIVRY V7 VOBEREREAR—L 7T~ ADERITE L OBBERKIEE D
ehot, TORHIE, Thb3BEBORMIIEE SHOEERCHT I LNTERLVWT2HORD
BERCE L,

FaF—N AVIAL, FaTF—L H¥—A, A=YV, Ty IsEI0r 2 VvOSEREIILL]
B, 2ER IO 3HOBEEMCH L,

B YRSTENBRBBEORE (ERNE LOEMBERD & Fig. 1 @R LZEL, K& % LEER
DHA L D 8cm DFEFDO S L—HICHIHI S hicd DT, BEREZETCIM LicBeARLDEL
EEEH LI,

BROME | BAULRE 20°C, BIREE 6% 0EAT, BREEAEAZACHIS LS LTH
3 BRERE L,

BRoE 130 cm x30cm

BROE X 1 1.0mm

B0 EGKE  BBBRICE T 8.3%~9.2% (RFHENE) ThHoT,

(2) BEBREeWoHRE

(og of soluble confent test

SANE R AR A
V
T B 35cm
about 35¢cm
¥8~10cm #)8cm
ebout 8~10cm T about 8cm
i \
a5 s \ S HDHIRA BIE M BY
N/ ;3? g‘kﬂ S log of ratary veneer ‘portion of
portion of soluble rotaty veneer

content test
Fig. 1 » v 7EMEARDBIRGIEIMS & 75 BEHRI S
The portion of rotary veneer and the portion of soluble content

test from Cambodian woods,
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Table 2. EBRE{T/8-> o ABEHBE FEHEAROMAALE

The diagram of tested plywood made in this examination.

\Eeag??gg # B #t Non-treated veneer #H ¥ B ) Cooked veneer
“_ Glues 1 H 1 B
Mark Typ EDI glues ® ’f‘ype %ype Typel glues 2 'lz"ypﬁ ’lqypeill?
of species ™. P M glue glue P M glue glue
A O O O O O O O O
1® O O O O O O O O
B O o | O O O O O O
IcC O O O O O O
ID O O O O O O @)
1E O
IF O O
G O

(Note) FE=HFDOENIFHYT S 21 FTOEERCEEXTeo T,
Marks of O showed test plywoods.

@D 7=/ —1iEEEER  (Phenol resin)
@ £33 ve=y 7EABEEAER (Melamin—urea co-condensation resin)

EREFTIRoteh VASTEN SBEOERME K JOERERE, FENESEFO A S % Table 2

2R Lz, ‘ ’
~}# : 30cm X 30 cm
3754, .0mm+1.0mm+1.0mm

BREWOBAEGE | 1 KORBREROZBERIFEROMAERE VT2 L) HERETt-T
HArdbeic,

(3) RBRAEWOEER L EEEHE

EHEBOBEEAE 4% Table 3 &, ¥ &N % Table 4 1% Liz,

EERBMED, £EE L 202/30cmx30cm KLU 30g/30cm x30cm D 2FEE Lz,

(4) HEHNRYFE

KRB TR SRIMEENBRRETe - 7,

HRERL, 500kg 7 &2 7 —HAKGIRIMRBRECTH v v 2 —2F VY Ri13 200kg TH 5,

REE  BRRHAE JAS) OBRRBRH LML, RRAK3KID S v & A 40 FFRL, ¥
BxIETAA, B PR T AHRE Ui,

RERFMT JAS STt o,

LEEBRAL - EH L D LAR
2ERBREE - RO KBEERR
3ERBRGRH-- -HRERER

(5) HBHRBREWR

B YR TEN S BEOBNEENRR LTI CHRL, RS ARCEHIhTELVY F 7
VO BITEE NRRE TR - THER L,
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Table 3. FHFHHEEALSEEF IOCEERROHUE
The mixing ratio and the quality of glues:
| "2 @ &
The mixing ratio
i & # ! 5 2 m| 3 m
Type | glues Type | Typell
P ‘ M glue glue
7 s - B IE BEE A O
* Phenol re%in 100
1=
8 B x5 veay 7 mamiaREEN © 100
Resins Melamin—urea resin
= 9y 7 B g B & A @
Urea resin 100 100
v i ® 10
Coconut shell flour
e H l - -
71N
Extender and Wheat flour 13 15 80
filler
Wfier 5 3 10 170
B it # (k7 ve=vas (NHCH ® 1 1 1.5
% A i ® D pH @ ,
pH of the glues (at 20°C) 11.3 7.0 5.0 5.9
B F A K o H E (CP)®
Viscosity of the glues (at 20°C) 640 1,410 1,250 1,600
@ HAZA eskr—A FK.K. TD-683 (Japan Reichhold Chemicals, Inc. : TD-683)
@ ®WHAEEK.K. 2 —wmA F 345 (Toy6é Kéatsu, K.K. : U-345)
® HEHEBEK.K. 2—pmq ¥ 310 (Toyd Koéatsu, K.K. : U-310)
@ 200 £y v a¥K Powder of 200 mesh
® HAXHEBHK.K. FE (Nihon Seihun, K.K.)
® ¥R Powder
@ #7A&E® pH & pH meter
BEIEISkEE R BF Viscometer
Table 4. FEEFOEMRHE
The condition of pressing in bonding.
R E % #
# & #H _ Cold pressing | Hot pressing .
. H 71 ! T )] i M
Adhesive Pressure Time Pressure Temperature Time
(kg/cm?) (hr) (kg/cm?) (%)) (min)
1 ¥ _7P 10 1 8 140 3
Type| glues | 10 1 8 120 ’ 1.5
2 | !
Type | glue j 10 i 1 8 i 110 | 1.5
3Typel]] glufﬁ ‘ 10 t 1 8 l 110 l 1.5
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FRLIVY F 57 V%, 749 v Ve Y Y VHEET Shorea negrosensis FOXW, THhH5,
BARGIEN I TR THES (NMle -2 ) -« v—R) T -7,
BROBRHNLE7 7 4 &K/ RIC L2 31T 5 1D AR 90°C T 48 AR 2 Tc-> T
Bl i,
RRBCRT B vy ¥ 77 vHRIROEER, FEHNO» vAES 7HEMBRONRE L R, #
ERBIOEESRBEIH vECTEMERN LTSS,
2. TFEFOHMHRR
KRERTIE, 7r2—n e XYL VAIES, BIKAED B LI ORKATES % AARTERR JIS) w¥ L
THZEL, MHBELEM LA,
(1) RBoRAE
FBtOFREUL, JIS P 8001—1959 : 1962 WEFR (-2 7 W BT AIFR O RERJTHL & AR L,
BRI LI FARD ML Fig. 1 iR LA Z &<, BIRVINEAR (EBEXTbiWER) Bk
L7zi@ 15cm OFHORAL Y, FANE LD 8~10cm DEMAEHRE L,
ABEARY R TRATIR L THETHUE Lictk, TOHE FREET7 L1 (250 p—602 v > = —
HEBL, 17T p—804 v v 2a—IT L EE 5 7c KB ChFEBLE L1,
(2) 7ra—n e« Rv¥E /AEHmERR
JIS P 8010—1961 : 1962FEF (- THD 7 v 3 — « RV VAIEFRRTE) KELTIIE- 1,
MHE E ke X > THEH Lz,

E (%) =—g-x100

S---RBtoEES, W----HHHEDOES

(3) BIKWIEES MHRR

JIS P 8005—1959 : 1962 #EFR (- THOUEHRBHE) KESW TR, ZORBRICHEH L
7788k pH 6.85 TH -1z,

MERHIRAC L v EH L,

H(%) =S

X100

S.... BB ES, W... . iHREYOETLER

(4) BKATHES AR
JIS P 8005—1959 : 1962 Ma2 (- 7HDKSFEHRATTE) LTIt = ORBUCHA
L7c7REKIL 6.85 THotc, KRR TIKEE 20°C Tig» 7,

R C kR & b EH L,
S—w
S
S RBoETEX, W hBREBYOBEZEI

C%)= -%X 100

(5) BTEARRIENLR 3 EF75 10



— 70 — HERBBHERE F£145

A B B R

1. EiREEhRBRER
(1) 1EEENRRER (7 =7 — A 8ilEEEERD
#&R% Table 56 %X 0* Fig. 2 ©R L7,

(i) #a5-n tvag

Vo ¥ F7 VBBRAEREEN (UTFry ¥ 57 vEn)d) KK L THEENTSEME (UTREEe
W) REWTHEBENEESN (UTEBBERE D) BE, o7, EBFEED (UITAEBERE
5) BbTHTHEHMET Lic, HENIRIEME (UTRIEME LV 5) R W TIREERE X OEHERO
BAE20g (BT 208 EWvd) Mry ¥ 57 VD 20g L3 UERR L, F 7 EMEs L oEhM
WROBME 308 (MUT 30g &w5) #ivy ¥ 77 vd 30g L3R UEL TR Lic, KRR R\
XA T HEERRbhAd o1,

R & BRBEROM T, Pl JOREME DICEBREROSRRIFTH D, ERKE DEIH
Y KEDole, RBERCBEWTIZHEVERLR SR o1,

BAEOZEROMTIL, PHECK T 308 OHSEFENINEL 702, EBK 308 L EBEK 20
EDBEBENVREAEFENMETH -1, BRIBHEI BT, BHBK TIZ 308 OFE  ERK Tk
HRbTHTHBH 308 OFIMES 57, RERICH W TUTERFTT 308 A3 - e N EHBF T
Blp R ohihots,

(i) Fa7—n H—n

35
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gb
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2% |
{ non- — e—20
) treateal{ 4
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‘Cookeol{ 209
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e .
IAI® 1B IGC 1D [auan IA ¥ I IC 1D lauan

Fig. 2 #W@IEENOBR (18 7 = /7 — A iEHEEH)D
The relationship between species and bond strength
(Type | : phenol resin).



Table 5. MIREENRBER (18 7 = 7 — A BIREERD

The result of bond strength (Type | : phenol resin).
- % = Vil (kg/cm?) X ® B (%
BERS Bond strength Wood fail
. - = ond stren ood failure
B AR B A& R Clmad Oié mas%%ﬁa
Glue spread| Treatment of logs l\éla;}:i ecs>f ose pen Ve Ave. | Max. | Min.
P Ave. Max Min Ave Max. Min Ave. Max. Min
I A 27.4 32.0 13.8 25.8 32.0 15.4 26.6 32.0 13.8 48 80 20
B h OB K Iﬁ@ 23.9 | 27.4 | 19.7 | 23.4 | 25.2 | 18.8 | 23.7 | 25.2 | 18.8 41 100 20
B 34.0 36.9 30.8 34.0 38.1 30.1 34.0 38.1 30.1 67 100 40
Cooked veneer IcC- 20.3 24.9 16,3 20.2 23.7 18.5 20.8 24.9 16.3 18 20 0
20 ID 23.8 28.6 18.8 22.6 26.5 16.9 23.3 28.6 16.9 5 80 [o]
IA 20.9 25.2 16.0 16. 4 24.9 14.5 20.2 25,2 14.5 34 100 0]
H B W 1® 23.8 26.5 20.3 21.8 24,0 20.0 22.8 26.5 20.0 41 100 0
(8) 1B 35.3 | 37.8 | 29.8 | 28.5 | 32,0 | 23.7 | 31.9 | 37.8 | 23.7 | 76 100 | 40
Non-treated veneer IcC 20.0 23.4 17.2 19.0 23.5 16.6 19.5 23.5 16.6 38 80 0
ID 22,6 27.4 14,2 20.6 25.5 9.8 21.6 27.4 9.8 23 80 0
*RL 24.0 26.2 22.5 22.5 24,3 19.7 23.3 26.2 19.7 40 80 20
IA 32.6 36.0 28.0 29.1 32.9 23.7 31.1 36.0 23.7 45 80 20
B B OB K 1® 21,3 | 24,0 | 16,0 | 19.9 | 24,9 | 16,0 | 20.6 | 24.9 | 16.0 19 60 0
Cooked H B 37.4 40.3 31.4 34.7 37.9 30.8 36.1 40,3 30.8 33 80 20
ooked veneer le}
30 ID 21.3 27.4 16.0 20.6 24.0 13.9 21.0 27.4 13.9 12 100 0
IA 25.8 30.8 21.5 24.3 27.1 21.5 25.1 30.8 21.5 43 100 20
2) & B R E @ 27.9 32.3 20.9 25.4 27.4 23.7 26.7 32.3 20.9 44 100 20
B 33.2 37.9 28.3 31.0 37.0 25.2 32.2 37,9 25,2 52 100 20
Non-treated veneer IC 21.5 25.2 16,6 | 15.8 16.9 15,1 18,7 25.2 15.1 21 40 0
1D 21.9 25.5 17,5 21.4 26.5 15,1 21,7 26,5 15,1 19 40 0]
*RL 25.5 27.1 23.1 23.5 25.2 21,2 24,5 23.3 21.2 39 100 20

* RL-.:.+Red lauan (Cooked-veneer)

(BHY) e HER o W RE
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Vy ¥ 57 YEHELT, PHECK\TL20g OEBIFR IOEMEIKTIHE H» Eb b,
308 REWTERRASVEETH Y, BHBERIYET Lic, REMFCEV-TIVvy F 77 VD 20
LD Ly K 5790 30g EOETF LAECTHor, ABKICI TR AR 308 21
e {ETF L7,

COBBOEE NI TFHMER LOBRKEME T HBER 308 AR IEETH -7,

AT L BBEROM TS E h EANR bhich o, BRIEMEE KRR CTIXEBROTHS PR
BRTH -0

BREOM TR 208 DH 2L VRWERTH -1,

(iii) a2a=+v

Vy ¥ 57 VREERLT, BEENITHEMES JOREMBE SFEFCEERTH - 70, RERi4E
Higahieh &<, BBERLET L,

B L BBBEROM T, PHE, KIEHEE bCEREROGT 2 ECEE LR LIS, Rk
R SV TR EER O ST HIRE I ED - 1,

BHBEOMTIE, BEENCRSVLTTNT 308 OHAED oA, 208 EDERIINE 0T, RER
ERWTIAERRT 308 OFMT(ET L,

Gv) Fovs

Z OB EBBAR ORI IEHIC Deh oD T 7 2 2 —ARBIEEER (T2 =/ —AfilgE
5) KEWT, BB 308 OEELFblch o1,

Vy ¥ 57 VEERLT, PHECKECTUINRVET L, REMECSVWTILE D ELEIrRS
hishotc, KERCHGTHET L,

BN L BBBEROM, FIOCBHREOMII W TIRELBLENR b1,

(v) m av

Vy ¥ 77 VRHEE LT, BEENTRREN L o1, REREMEO LK 20 g BIFEHIETL
1o RBERZBWTUL, BHHEEL L 0ET L,

BENTREBERO L NERINE VDR OERTH - 1o hl, KERTREBROFTLRCERTH
-7

BRETIHE VEERERVNR Ohich o7, L LREMCI\T, £HIK 20g 248K 208 X
hle h KEET LI,

Pk, 7=/ —ABRCHEE L LEEENRRER LD, )

Vy ¥ 7 YREBZLT KACKWTF27—A AvagsRidtas=y o2 BfEdEg
BNTHY, F2a7~—1 H—ABIVR = VEEANHEHLL, TLTTYy 2ZIMET LT
BHol,

HYRSTEMSBEORNTIE, 2627 YRR, 7Yy 7 ARGECEENER L, Lh
LEENDOREMETIr 2 VOEBIR 208 MIFFHIEETSH - 12,

FaF—A H—akr =z vo2EECIE, BHBEK 308 AMEWEERTE L,

(2) 1EEBENRBRER (£ 7 1 v 2y 7HEARIEEERD

ZDFER%Y Table 6 33X Fig. 3 xRl



Table 6. BREBENRBER (18 25 3 v 29 7HEGER

(BUY) ¢ BERH oW RE

The result of bond strength (Type | . melamin-urea cc-condensation resin).

T b B % A bond strengtl. (kg/cm®) - A E (D
N = 5 ond stren, ood failure
B2HE | RAALE JE o W ¥ B
Glue spread’ Treatment of logs l\éla;—g egf ose pen 7 - ve. Ave. Max. Min,

P Ave. I Max. Min Ave. Max. i Min. Ave. : Max. Min.
I A 172 | 209 | 157 | 169 | 2.2 [ 105 [ 170 |22 [os [ 20 | w0 | 2
OB OB K & 14.9 © 17.8 | 12.6 | 14.7 18.8 | 12.0 | 14.8 | 18.8 | 12.0 13 1 20 0
IB 23.9 } 26,5 | 20.3 | 22.1 24.3 19.4 | 22,9 | 26.5 19. 4 26 | 40 0
Cooked veneer IcC 15.9 17.2 12.9 15.8 16.3 14.8 15.8 17.2 12,9 0 ’ 0 0
-0 ID 15.0 | 20.9 10.8 14.3 17.8 8.6 14.6 | 20.9 10.8 10 |, 40 0
1A 13.4 16.6 9.5 13.5 15.7 10.5 13. 4 16.6 9.5 11 20 0
& B e 1® 16.1 18.8 13.5 14.9 17.8 11.1 15.5 18.8 11.1 14 40 0
(€) 1B 22,3 | 25.2 19.4 | 21.3 | 23.4 18.2 | 21.8 | 25.2 18.2 29 . 80 0
Non-treated veneer IC 15.8 19.1 13.5 14.0 19.1 13. 1 14,9 19.1 12.3 8 40 o}
ID 13.0 15.7 13.5 12.5 16.9 12,5 12.8 16.9 8.0 15 40 0
| RL 12.1 | 13.8 9.5 | 12.1 | 14.5 9.5 | 12.1 | 14.5 9.5 11 20 0
1A 21.6 | 26.5 17.2 | 20.1 23.4 16.3 | 20.4 | 26.5 16.3 28 60 | 2
H B B | 1® 17.3 | 19.7 | 13.8 | 16.4 | 19.1 13.5 | 16.8 | 19.7 | 13.5 31 40 20
1B 25.2 | 29.8 | 21.5 | 23.8 | 28.0 19.1 24.5 | 29.8 19.1 28 40 20

Cooked veneer IcC

=0 | ID 15.8 18.2 13.8 14.8 17.2 13.2 15.3 18.2 13.2 21 0 | 2
1A 18.1 20.9 16.6 | 20.1 19.7 15.1 17.9 | 20.9 15.1 17 40 0
£ B R 1® 19.9 | 23.7 16.0 16.4 19.4 12.5 18.6 | 23.7 12.2 18 60 0
(8 1B 25.8 | 28.3 | 23.4 | 23.8 | 26.2 | 21.5 | 24:8 | 28.3 | 21.5 39 80 0
Non-treated veneer 1C 12.9 14.8 10.5 12.6 14.2 8.0 12,7 14.8 8.0 2 20 0
1D 15.8 17.5 11.4 14.8 19.1 12.3 15. 4 14,8 11.4 | 14 40 0
RL 184 | 163 | 1| aze | s | e o [ es [ | o2 | w0 | 2
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25

3

G

" bond s{rength

(SF) o o &

1

LS

cooked {—“_ 20%

veneer | ._.x ... 303 ]
5 5]
P = , v . .
’\'Z + L 2 2- = 5 -'-// /\”3_._ yg- 2 7- o 5 &;
57 07T % w3 9F 7 17 5 % 3 o
Fv v T Vi 2 R‘/ed ’:f »oow 1;’ 7 o9
Red
IA I® 1B IC ID "\ .. JIA I® I8 IC 1ID ladan

Fig. 3 #EEEHEENOBR (Typel @ 25 1 v« =) 7HEEBIREERD

The relationship between species and bond strength (Melamin-Urea co-condensation resin).

(i) F25—-n SAvadg
PHE, REMEE DT, vy ¥ 77 VCHBELT, EHBIR 202 X0 30g LABR 30 g AE

2, MR 202 BEEN Lok, KBERECRWTIHEIEMLRbhich ol

A BT E BBER T, BBBEROTTAH LI RN 0T,

BABEOBAL 308 OFIVERRE L OEBPEFE DCRVERTH -,

(i) F25—-1 H—n
vy ¥ 57 VEHERLT, PHEE SEEELCHRIECERTH o, KERIBEENEF UHE

BTH» 7o

AR & BB TR EBBERO TR ERTH - 1,

BRBEOHTIL, PHEC KT AR, BHBEREDCHOTNTHEN 208 OHRRIr 1, L
ML, BREECHVTUREDE 308 ODHDBSLRI 51, KBERCE W TULERBERT 308 OHHR
hotedt, AEIRTIRER L) o1,

(iii) aa=¥v
BEENBIOABRE b, vy F 77 VIR LTIFRIREWEY T Lz,

H BT & BRBER TIRAET W AEBEROF IR 512,

BRBOERIDHT Y Rbhich o1,

Gv) 7oy
ZOBBERERBBROBEL D o 1D T, KEEF TIREHBIR 308 OEFIfTablr o1,
Vy ¥ 77 VERERLT, FHECKEOTIRERN L o722y, BRIEMEC W TREREK 308 7%

PET Lic, ABRRILBRIC VY F 77 VEDET LA, ZOBBEORKRILEMTIED -1,

BHBROTGTVERBR L W BETRL 51,
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BREOMTHEALRE bR o, L L, LEETIX 308 2FEHRBIWMETH -1,
(v) m» =zv
Vy ¥ 77 VIDEFROERTD o108, LB 208 OREMIFEFHTET L,
BBHEROTGT LSV REETH - 7,
BHETIE 308 OHNRVERTH 57,
Pk vy ¥ 59 veEEC LIEHE, KBCEVLTRWERTH T, L LEEMHCKSWT7 Y
yr7éwm =2vo2BEOEBIRIMET L,
SRIEOM T, 2=y YRRVEVEENRTRL, 7oy sirn a2 vo 2BERRLEL, T,
FoTF—N AvaflFaT—NA F—n102BBOBNIKEI ST,
(3) 2EEBENRBRER
#ER% Table 7 8 X0 Fig. 4 wiRL1,
(i) Fo5—1 Avag
Vo ¥ 77 YEHERLT, EENSIVRBRE IO EDBCERTD-T,
BT & B BR T, EENR LORBERC RS\ T, EREROANRVERTH -7,
BABEOH T, BEENCEWTEBET 308 OFAE -, EHRER T 202 OFHEE
Thole, RERTHERS L OEBERE bic 208 DHFVRR, -1,
(i) Fa7—n H—n
BENBIUCABREDC VY ¥ 77 VERERLTRWERTH -1,
BEENCH O TREREROFRRVERTH - 1cd, RERTIRHTTH L NERROF 1 E
RThot,
BEENCE T, EBRTIE 302 OFRAD -7, BRER CRREMECI\T 308 »EL P
fECidie 208 OHAEI 0T, RERTIE 308 OFHFEME, EHERLICRWERTH- 1,
(i) as=vv
Vy F 77 YEERL T IEWERTH -1,
ERBROHBETRNMERTH 2705 DEDVIX-E D LR TIRAr o, ABER BT
30 g DEMBH R DIET Lic,
BHETIE 302 OHNSVEVERTH-cH, ZRIDEVEE Tl o1,
v) Fov 7z
Vy F 37 VYREELTAEYEWERTH -1,
EHR E BHBEROM CIEE NSV TERBERO G NEY - 1eh, RBRCESWTIBEOERTE
BROFAED -7,
BREOM CIIEE NI LURBRRL i 308 BoihET L,
(v) v =z v
Ve ¥ 77 YRR L THBRNRVWERTH -1,
BHRBWOFNEEN TR OCERTH o1, ABECIIITET L,
BRECHSVTUEET 302 OFMET L,
i) =a¥— 794



Table 7.

EREENRKBE R (28

The result of bond strength (Type I ).

st & " Bond st 33 (ke/em® Wood fail (%
ond streng 00 allure
BEME | KA LE T o W ¥ B

Glue spread| Treatment of logs l\ga;gegf ose pen ve. Ave, Max, Min,
P Ave. | Max. | Min. | Ave. | Max. | Min. | Ave. ‘ Max. ] Min, .

1A 34.6 | 38.2 | 31.1 | 31.9 | 35.7 | 28.6 | 33.3 | 38.2 | 28.6 | 64 100 | 20

1@ 30.2 | 34.0 | 220 | 29.6 | 32.3 | 27.7 | 20.8 | 34.0 | 22.0 | 39 80 | 20

P B 28.8 | 32.0 | 26.7 | 27.4 | 30.8 | 24.6 | 28.1 | 32.0 | 24.6 | 58 80 | 20

= ic 28.7 | 31.7 | 25.2 | 27.2 | 30.8 | 23.4 | 28.0 | 31.7 | 23.4 | 4l g0 | 20

I D 16.6 31.4 22.8 26.1 31.4 21.8 26.4 31.4 21.8 47 80 20

2 Cooked veneer I'E 19.5 | 27,1 | 12,2 | 17.0 | 30.2 | 12,2 | 18.2 | 30.2 | 12.3 | 37 100 0
IF 23.2 | 27,7 | 17.5 | 225 | 28.6 | 17.2 | 22.9 | 28.6 | 17.2 | 48 100 0

1G 2906 | 37.5 | 185 | 26.6 | 329 | 17.2 | 24.5 | 37.5 | 17.2 | 75 100 | 20

1A 23.0 | 28.9 | 169 | 21,9 | 25.8 | 16,3 | 22.5 | 28.9 | 16.3 | 56 100 | 20

() £ M iz 1@ 23.4 | 28.3 | 18.5 | 21.4 | 24.0 | 16,9 | 22.2 | 28.3 | 16.9 | 45 80 | 20
g 1B 28.9 | 32,9 | 24.6 | 27.0 | 32.3 | 19.1 | 27.9 | 32.9 | 19.1 64 100 | 20
~ Ic 25.5 | 28.0 | 21.8 | 24.3 | 20.2 | 20,0 | 24.8 | 29.2 | 20.0 | 64 100 | 40

Non-treated veener = | 22.8 | 28,9 | 19.1 | 22,4 | 29.2 | 18,2 | 22.6 | 29.2 | 18.2 | 41 80 | 20

I F 1720 | 21.5 | 11.7 | 16.5 | 20.9 7.4 | 16.8 | 2L.5 7.4 | 92 100 | €0

RL 19.0 | 20.3 | 17.2 | 18.8 ’ 22,2 | 15.7 | 18.8 | 22.2 | 15.7 16 0| 2

TA, | 3.4 | 3.2 | 2.5 | 207 | 3.1 | 2.5 | 3.1 | 32.2 | 21.5 | 54 80 | 20

1@ 30.2 | 33.8 | 26.7 | 27.6 | 29.2 | 24.9 | 28.9 | 33.8 | 24.9 | 30 100 | 20

% W oM i I B 29.1 | 32.9 | 25.5 | 27.3 | 28.9 | 25.5 | 28.2 | 32.9 | 25.5 | 37 100 | 20

]Ill C 25.6 | 28.3 | 21.5 | 25.1 | 28.3 | 23.1 | 25.4 | 28.3 | 2L.5 16 20 0

D 2.6 | 31.4 | 22.8 | 24.8 | 28.3 | 19.1 | 25.7 | 31.4 | 19.1 26 100 0

0 Cooked veneer IE 25.2 | 30.1 | 16.9 | 24.6 | 32,9 | 17.8 | 24.9 | 32.9 | 16.9 | 50 100 0
I F 25.1 | 27.7 | 21.5 | 24.0 | 26,5 | 20.6 | 24.6 | 27.7 | 20.6 | 49 100 0

IG 27.7 38.8 14.5 26.7 34,5 15,1 27.2 38.8 19.4 35 100 0

IA 25.4 28.0 23.7 24.6 27.7 21.5 | 25.1 28.0 21.5 43 100 20

%) £ M i 1@ 25.8 | 32,9 | 20,0 | 23.7 | 27.1 | 20.9 | 24.7 | 32.9 | 20,0 | 36 100 | 20
g ﬂ B 34.3 | 37.8 | 29.2 | 30.2 | 34.5 | 25.8 | 32.2 | 37.8 | 25.8 | €9 100 | 40
~ C 25.1 | 28.9 | 21.8 | 22.1 | 27.1 | 17.8 | 23.6 | 28.9 | 17.8 | 45 8o | 20

Non-treated veneer ID 23.3 | 26.2 | 16,6 | 22.4 | 27.4 | 16,9 | 22.8 | 27.4 | l6.6 | 37 100 | 20

IF 22,6 | 2.7 | 1904 | 21,0 | 24.6 | 17.2 | 21.8 | 27.7 | 17.2 | 75 100 | 20

RL 17.9 | 20.9 | 13.2 | 17.1 | 19.1 | 15.1 | 17.6 | 20.9 | 13.2 12 20 0
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The relationship between species and bond strength (Type | ).
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Table 8. B i EH N ABRE R (38
The result of bond strength (Type(]).
" 2 # Bond % 0 bl (kg/cm?) PN Wi, (%)
on streng 00 alure
ﬁ?ﬁi B A 4 = ClulEd Oiﬁ JIIEi%SFi"EJ
Glue spread Treatment logs hgaégiegf o%¢ pen ve. Ave. Max. | Min.
D Ave. Max. Min. Ave. Max. Min. Ave, Max, Min,

1A 20.4 | 24.0 | 15.4 | 19.1 | 25.5 | 13.5 | 19.8 | 25.5 | 13.5 16 40 0
B B OB K 1® 25.8 | 28.9 | 22.5 | 25.4 | 29.5 | 21.8 | 25.6 | 29.5 | 21.8 | 20 40 0
Cooked veneer IB 26.3 29.3 28.7 25.5 28.0 23.1 25.9 29.3 23.1 44 100 20
20 ID 27,3 | 31,1 | 21.8 | 23.9 | 31.7 | 22.5 | 25.6 | 31.7 | 21.8 63 100 20
() B OB 1A 21.0 | 27.4 | 15.1 19.4 | 22.8 | 13.8 | 20.2 | 27.4 | 13.8 32 60 20
1® 20.0 | 22.2 | 17.8 | 19.2 | 21.8 9.9 | 19.6 | 22.2 9.9 33 60 20
Non-treated veneer 1B 27.0 | 36.6 | 21.2 | 26.4 | 30.2 | 2.9 | 25.9 | 36.6 | 21.2 | 35 60 | 20
RL 25.9 | 27.4 | 24.0 | 25.0 | 27.1 | 22.8 | 25.5 | 27.4 | 22.8 29 100 20
| :N 25.8 | 36.3 | 20.6 | 24.2 | 29.2 | 17.8 | 25.0 | 36.3 | 17.8 22 60 0
B W OE KR 1® 31,0 | 34.5 | 23.4 | 29.1 | 30.8 | 24.9 | 30.1 | 34.5 | 23.4 25 60 0
Cooked veneer IB 29.2 33.9 24.3 21.7 31.1 23.4 28.5 33.9 23.4 48 100 20
30 ID 29.7 | 33.0 | 24.6 | 28.4 | 32.6 | 24.3 | 29.0 | 30.0 | 24.3 73 100 20
N . 4. 13. 20.3 | 26.5 | 14.2 L4 . 13.8 3 100 20

(2 B ¥ | ;N 20.6 | 24.3 8 6 20 26.5 3 6 ‘
1® 23,0 | 27.7 | 18.8 | 21.7 | 27.4 | 13.2 | 22.3 | 27.7 | 13.2 28 100 20
Non-treated veneer B 31.2 | 38.5 | 23.1 | 29.7 | 36.0 | 21.8 | 30.4 | 38.5 | 21.8 | 5O 100 | 20
RL 23.7 | 25.6 | 19.1 | 22,9 | 25.9 | 17.8 | 23.3 | 25.9 | 19.1 35 100 20
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The relationship between species and bond strength (Type []).
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Table 9. # v# v 7EMBEOTESMHR

The soluble content of Cambodian woods.

BEZ B i) i 4 i Solubleﬂjcontent
Tna—e .
Mark of species Name of species A’If;o};gl—’t‘)i n;/en ﬁﬁot water L1 wates
1A 7 Ghimeateal bangicuoi 3.52 2.92 1.25
1® 7 Cﬁl;ho—eu;:al ‘:‘ar—- " 2.64 3.04 1.64
s } AKom:;xhan)V 7 4.78 4.68 1.69
Ic 7 pdie” 7 7.59 3.67 2.03
1D " Royong 113 2.02 142
1B * T koki khoch 15.27 9.55 7.63
IF o S—rofl/krayhari oA 4.14 4.42 2.05
e : yRong i)eang7 7 1.43 3.70 1.77
RL v Rg:i lauZn 7 2.59 3.33 1.03
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Gluing Test of Plywood made of Eight

Species of Cambodian Woods,

Masashi YAGISHITA, Michitoshi SAGA and Takao OKANISHI

(Résumé)

The adhesion strength of plywoods produced by rotary veneers of 8 species of Cambodian
woods has been estimated in the examination,

1. Species of the Cambodian woods,

Species of the Cambodian woods used in this examination are shown in Table 1.

2. Quality of veneers.

The thickness of all veneers were 1.0 mm thick. In each veneer of six species of Ch-
hoeuteal bangkuoi, Chhoeuteal sar, Komnhan, Phdiek, Ro yong and Srol kraham, both
non-treated veneer (cut from non-treated log) and cooked veneer (cut from log cooked at
90°C for 48 hrs) were used. The veneers of two species of Koki khsach and Rong leang
were only cooked veneer,

3. Adhesives, glue spreading, and pressing,

The kinds of adhesives, mixing ratio of glues, and pressing are shown in Table 3 and
Table 4. The quantity of glue spread were both 20 g/(30 cm)? and 30 g/(30 cm)2,

4. Test specimen,

The types of plywood used in this examination were 3 kinds of type | (phenol resin
glue and melamin-urea co-condensation resin glues), type | and type [|. The construction
and size of the plywoods were 3 ply and 30 cm x30cm,

5. Bond strength test.

The bond strength was measured by the method of plywoods shear strength test esta-
blished in JAS.

6. The Red lauan plywood.

The Red lauan (Shorea negrosensis FoOxw.) was used in standard test pieces, The Red
lauan plywood was produced in the same way as the Cambodian woods plywoods,

7. The measurement of soluble content,

In addition to the measurement of the bond strength of plywoods, soluble content in

alcohol-benzene, soluble content in hot-water and soluble content in cold-water were meas-

ured in accordance with JIS,

8. Result of test,
The results of test of the bond strength are shown in Table 5, 6, 7 and 8, and Fig.

2, 3, 4 and 5. The results of measurement of soluble content are shown in Table 9.

9. ~ Observation,
(1) In general, the results of the bond strength of the Cambodian woods plywoods

trended to have similar values or higher values in comparison with the result of the bond
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strength of the red lauan phywood.

But, the minimum values in the bond strength of Ro yong of type | (phenol resin),
Phdiek and Ro yong of type | (melamin resin) and Srol kraham of type [ tended to decrease
slightly compared with the Red lauan value,

(2) Among the Cambodian woods and through all types the bond strength of Komn-
han showeq the highest bond strength. .

(3) In this examination, the difference between the bond strength of cooked ven-
eers and non-treated veneers was recognized to have some trend that the bond strength of
cooked veneers was higher than the bond strength of non-treated veneers.

(4) In this examination, the difference between the bond strength of glue spread of
30g/(30cm)? and 20 g/(30 cm)? revealed that the 30g/(30cm)? showed a tendency to be
higher than the 20 g/(30 cm)?2.

(5) In the relationship between the bond strength and the soluble content,
result was not obtained.

a clear
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BEMBCR{HELRLET,

2. HEBRBIURE

® M

FERLCBES (TH48), ¥4%I0EAES 2 Table 1 iR,

CHhBEDREAHIKYES 40cm EY b Fig. 1 0ZL<ER L.5cm ORCEME, KRGS 2
AR Vs, 23T Fig. 2 OERAY V2 —AR—ELTATER YRS b, SRR 28EL
fo (RBHOKES, BBIERPHEAPTRABLL,

s5, EHEOLEIBEEANWAREROBRCHEAT 50, BEHRBEBRF LI VHELLLOY

Table 1. BEEURBRCELLS VECTEMOEAZE S IVAMEE
Mark of study logs and specific gravity of wood on Cambodian woods
for used paintability test,

Mark of study logs
ro¥ ris*F

Species - -
P For test specimen ! For test specimen

of solid wood of plywood

vy ¥V 77V
Red lauan (Control) R-1 R-2 0.57 0. 64
(Shorea negrosensis)

FaF—N Sva /f
Chhoeuteal bangkuoi 1A-3 1 A-8 0.77 0.86
(Dipterocarpus insularis)

FaF— H—I . .
Chhoeuteal sar 1 @&-1 1@-5 0.70 0.78
(Dipterocarpus alatus)

asr=YV
Komnhan I B-9 I B-10 0.67 0.77
(Shorea hypochra)

7y
Phdiek I C-23 IC-3 0.61 0.68
(Anisoptera glabra)

v =YV

Ro 'yong 1 D-1 I D-1 0.51 . 0.58
(Parkia streptocarpa)

2%~ 744

Koki khsach .1 E-1 1E-1 0.85 0.92

(Hopea pierrei)

AR FT AL
Srol kraham I F-1 I F-1 0.43 0.50
(Dacrydium elatum)

vy Y7V
Rong leang I G-1 — ) — —
(Tristania sp.)

(Note) *7,: Apparent specific gravity in oven dry from specimens of solid wood.
w# ».. * Apparent specific gravity in air dry (at 15% moisture content) from

specimens of solid wood.
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-//o.5‘0;f1 szo;
— Ne. /
~ c. Mi% 3 No. of test specimen
|- L] . 302
-] ﬁ\ o501
/"// ~5— \,
’ 17 T~
/ ~| \\ r
e UIN
/ }/ 5| | \
Test specimen { | | 4 \ Test specimen of
was cut /ﬂfo,;‘/,:;'gse @ Pith 5 radial face
T
\ TR— /
AN : H —7 | (em)
AN | | —
e ! H 5T F—=No. 104
% AN : ! //50. ;3; No. (;f /e;,f” .
/\ woq0r e
A ~ ‘ i
Jest specimen of Jection of /og
tangential face
Fig. 1 #HAKI W ERBHDOED S
Cutting diagram of test specimens from log.
Table 1 58 L1z, 70
By )7 VREREERBRUSMIRBA R
5 60
AR\ o fe e DI TETERRD BERS L1z, B
A Y 50
(=) ﬁ N]
b
RELCEEEIe Y )7 vR0EWT, #He  §OT
Q
AUBELBAL, vY )7 vidRE» b §3w
= - Ak - T s | ) 1
DERBAR L )W Lic, ARICHM LIRAR T S - )

2% Table 1 &R 7,

B AREAONAE (RE 90°C, 48 B
W) Licbo L EUBORAKRL Y r—% ) —TH
WA S L, BREKELE8.5% CHEMEL
foo BB SR X0 RENEE% Table 2 iR,

AWBESRN | RERT X 5 I RFEBR type [
(cm) B LT, BE 10kg/cm? T 2~3 B,
Ten 1z,

HAEAEA L
REBIE U-310 100 &
hE B 15
K 10

b7 vev 1

Drying time (Day)

Fig. 2 HZEMOmEAYr v .~ (EX 1.5cm)
Drying schedule of Cambodian solid wood
(Thickness of solid wood : 1.5cm),

RADOHEEMLFAL, BfIE 25~29(g)/30%30
#F 8kg/cm2, {REE 110°C KT 3HMEfEL =
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Table 2. AWABRBEER LIcBROMBE

Veneer quality used for the plywood test specimen,

Rotary cut veneer
Species Non-pretreatment Boiling pretreatment*
. Lathe check . Lathe check
Thickness | ratio®* Thickness ratio**
. = mm % mm %
vy ¥V F9V _ _ _ _
Shovea negrosensis 1.04 (1.03~1.,05) 14~36
D?;);Z)c;;;us L 11,02 (0.90~1.17) 42~ 1.06 (1.05~1.09) 24~30
DZ;ZM;,’;MS jd 1.09 (0.99~1.16)]  42~45 1.13 (1.05~1.24) 25~29
S;ofe;i};;ochm 1.09 (0.95~1.16) 64~67 1.11 (1.08~1.17) 47~50
7.2 1.07 (0.98~1.10) 62~65 03 (1.02~1.03) 41~43
Amsoptera glabra : : . L 1.03 ( N .
" =z v 3
Parkia streptocarpa 1.03 (1.02~1.04) 23~38 1.04 (1.01~1.08) 10
ax— 7
Hopta pierrei/f — — 1.11 (1.02~1.17) 44~57
Dacrydinm olatam | 1:07 (1.00~1.18)  12~31 1.10 (1.05~1.14) 10

(Note) *Boiling temperature : 90°C, Boiling time: 48 hours,
** Lathe check ratio (%)= (Depth of lathe check/Veneer thickness) x 100.

AR . SE 3ply, Akt
HHEREEhOMNES Fig. 3 FET,
L EDAWE 3.0~3.2 (mm),

B O BBEEERRE 0T, fil
DRRCIIKROBETRIC L > THBEL

= Faints film
Face veneer — =
< ~Core veneer —
S5~ Back veneer —

£ Ly/lf side

Veneer - Loose side
TR B 26 L,
Fig. 3 BEEURBICER L-SIRARK © )
HigREh ot B RUFEDHE & $120 7% » b
Position of loose side in plywood test specimen VR — = TR,

for the study. Bk KHEBIERIZ R =) 7

DHED, TwhWCEENIT ) AL FERIE, AEANEEE LTG5 b, BECHELTH3
AFORIEAESE Rt CORILERER 2E8 S fote,

FBy  BLASERLTrD, T h—FRvy Fo—F— (BAA~<1 v ) 2RAFES 4 kg/cm?
TATV-—BEY Ko, BHEFS 30g/m2,

B Evy Fo—35 -2kt $240 — %y bV FR— S~ THIEE,

EBY = bmeAR—ATyh— (EESA V) B TFBY LA UAT V- REHCT 2 Rtk
Tigotz, BIEFH 61.7g/m?,

LAED BIEFS OB oMy Table 3 i TE% Table 4 i,
7o, RBHRTXTHERELE Lis,
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Table 3. B (k H % X 0" & B o A K

Composition of filler, wood sealer and lacquer.

Finishing materials \ Composition %
Tonoko (Body) 65
K L&EWaterE fillerﬂ: ) Starch glue (Binder) 3
Water 32
Nitrocellulose 14,0
Shellac varnish 30.0
v v F Y - 7~ Plasticizer 3.0
Wood sealer Esters 15.0
Alcohols 30.0
Aromatic hydrocarbons 8.0
Nitrocellulose 16.1
50% alkyd resin 16.0
ZrtrEABR—~R Ty Hh— Plasticizer 8.0
Nitrocellulose lacquer Esters 28.0
Alcohols 7.9
Aromatic hydrocarbons 24.0
Esters 25.0
7 v h - DAV Alcohols .0
Lacquer thinner Ketones 7.0
Aromatic hydrocarbons 65.0

Table 4. BIEHEMRBICHA LRETRE (BRBELRBIERL)

Finishing process used for the study (Other finishing process used for curing test of paint).

Process ‘ Finishing materials ‘ Reémark
Sanding ! Vi‘,’ 120 garnet sand-paper l
Un(ét(e)rngoggiall%* ‘ Wood sealer 1 : Thinner 2 16% Non—Volatilec’Z*ntent
Sanding ) # 240 garnet sand-paper
Top coating* Nitrocellulose clear 15% Non-Volatile**
(Two coats) lacquer 1 : Thinner 2 content

Note : * Spray coating.
** Measured with method of JIS K 5400 8.2

3. ZREMHAR

1. BRMEEURR
LEBOWE, HRBETS L&, BEMERCIERRVHE S D, BICRIER Y OBE "~r o
! FThbbRECEHEBVIAT 2L X0HTI0SVELT, BEFRCHIBEHEYRE Clon& ik
"RER SRS L & L,
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Z ORBRO P D ke BB SR e T, BRRO D 0BRERBRNT 2 EHT 5 S Limiiis,

ERBIVEE

SEE L ARAEBE, BIBRY L IRARMPOEERSC L > TEEZIZ Cvic b, WM BINT 5 2
&b Te S BEFECKEN eh o 7, BIEOFRED BRELRDIRI o1,

2. ZHBE(LRR

FEATBETIL, BRETROBHLE 75 A5y 220D X 5 I PREAREY 5 51, R
FRAY =27 AR (LITRY =27 A 8BEEET) MEASH, BORIIENSZebh, HEED
REBEWHME>SF T B, Linl, ZOBROKEO—OKEBHONE L - CRROBILI BE
YRORTVAN DB, ZO X5 REEOBEEAHRECHET 5D, MRS (7 =/ — 1l
B n&nay) =27 L BBROBLREEMHT 2 TH 5,
CDISCBEINIMERC L » THEILEEZE: LT VBB TLABHERATRECKRCHER
hTu2BREREL, —7F, RRBIER»BHAVCLRATOARLERNILLOT, BEC S Th
TEBRBILORERX BT 2 HEXAWTH vES 7 EMO BRI LE M2 JE L,

E BB

FBA (RS 20%18 10xEZ 1.2 (cm)) R4&BBORMIEARLMEM L, EE 20°C, R.H. 65%
Fie 2 0 AKIKES, Bibd2eFeTE B (FERBEAEY v L i vy Fo—35 —SA-129) %Ik
g, FRVBR (ARSI VIR AT A7 ) ¥ — 2220SA) %7 AL AT v TV r—&2 — 1
T, BEHBEE 250 ¢ W BEL TV, E 20°C, R.H. 75% »ZEMNT JIS K 5400 (1959) & Xk b5
FRE IR R, RS, BLRERM A IUE Ui, A LB Tf% Table 5 TR,

ks, IEMEIRNRR] (Dust free) &iX, BICHEEXE fbh, #HES L Thicvd ¥ BB
BORBZIg>TnBb0 L L, BHLTHHIORBIZIL S F TRE LNHETH D, LR
(Drying semi hard) L 3BEAIHETESZTH, BECTIYHEO0ROWRBIL S ETRBELL
W TH D, BLizERefE (Drying hard) L ZBIEA B AZELE THOXE L, BRI B~=a 3
2ond, BROBZLBULIAT, BFLLZToThRAY 7 babobhiend &, Bfblidbod LT
ThECRE LRHEZEE L,

BRBIOER
Table 5. BB LABRCHE L BRETR
Finishing process used for the curing test of paint.
Finishing Finishing materials Composition Note
process
Polyurethane sealer /
. Hardner 3 :1, Thinner| 35~45g/m2 Applied
Under coating Polyurethane sealer 40%, 43.0% Non-Vol- | quantity, Spray coating
atile content
Sanding # 240 garnet sand-paper
Polyester clear :
Methyl ethyl ketone— . . )
Top coating grslisr?tlégiaeighpolyester peroxide 100 : 1 E(;g?inagpphcaton
5% Cobalt naphthenate :
1%
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Table 6. BRIFELRBRGER (REAAY =27 L E8IEERED

Results of curing test of paint on solid wood,

. Curing time of unsaturated polyester resin paint
Species Dust free (§et to touch)| Drying sgmi hard Dryin_g hard

min, _min, min,

Svhogea izeg?qseizsi:s/ 7 52 107
2%;a§5;$;u;1212923 12 85 130
gi;teio;;:pu;f alatws 14 87 137
S:hmj;a :;t y})\:)c};a 10 79 139
Inisoptern giobra 12 98 138
I‘;larkia ;rept:carpa 9 71 111
Hopea pierrei” 9 80 140
l;;alzr;d,i;m yeth;\mA 8 79 134
;r;'/stanl)iaz; 8 78 118

(Note) Finishing process are shown in Table 5. Thickness of wet film ; 250 g,
Temperature : 20°C, Relative humidity : 75%.

EEAKER Y Table 6 iR,

TROBHBEBORBEYZDEF 27— AvVagf, Fao7—nL H—AIHIWTHENREL
el VT4 VS LehE TOER Y BECIIERIch o, MOBECIITR Y BERCEFIIA
Bhishote, '

B Y BHBEEOFECEMOWEFEIFHI IV RT VDT, TOREERLTIOREREYRS
tme a2y, vy Yyy7uiavier—aA0ry F57 vER UL bWOBLHELG L, hoiEkc
BEEALE L, BREIVvy F 77X 30 5L BVWBELT,

BREM DI THY = AT ABROBEEAE LLLET 28I o 1, 30 5 < bWOBELEED
RIER, BLABZELCTICLRCIVBRINDLDEEL bR,

3. BEAERR '

BEONERREIRIUOEELH 525 BEALDBAMNEN LD DT, BROBENY L&
SIERALEORARIERARD bR TWT, REMILEBEZALEIR TV, ZORRICEWTT,
BEMAEEO S > & & BRCHEERE LTEENBR, H2% RAIR T B HE-S v A RBE & AT,
HiE T — TRBER TR, h VRY 7T EMORBEMEE Y B L,

=B Jj B

SRERK (EM < #ER : 20X10x 1.2 (cm), A#F 1 20X10%0.3 (cm)) % Table 4 DRIEOKT LicH
M X UEHRE 20°C, R.H. 65% hic 15 AR LRREK, >E0 2EHEOBRMERREIT /8-> 72,
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A. B VERR

FRADH 3 v ) CERER D SREWBM o 5 FAROGEE- v AR 1 mm R 11
KEOED, Fokicers —7 (IF 24mm, B-.3VED) 23 hoF, B2 LT, 100 @ofk- v
Bk, 1805 bESU ERARAWTE-> R EXBRAELDOL LT, ZORLEDEY - T
HRB O M EM L LB L,

7sds, RBKF OWEBBITC L o HEMEOER Y I Thdr, 1RBREFCOX 5 2FHIE LI,
RKRBA RN GEEHRD OBE, EEBE 1K, AROBE, FEE 2L LE0 S 1 HIZERER
HELE b & L,

B. #i&7 — 7RAR

RRATAORB L FARICEEM L, BB CHET — 7 (B%MH, B 25 mm, FRERIER &S
e LE AR OE—Ey - (FIEERORE LR ED hRE 30mm) 2, 22Fhcid b 21,
Zo¥¥RE 20°C, R.H. 75% whic 35 BER, MET7—7oLIvn v Y NTT— 7, BEY
BLTHRE lom 2400 RE%ET ~ TORIFAEAR VK, HiET — 7TRITHO—E b HLEFIC
%%uﬂbto%bf,ﬁﬁ@ﬂ%ﬁﬁ&ﬂib,%ﬁﬂ@ﬁ%ﬁ%mﬁbto

Table 7. 7 V27 EMOBEFEHERRER
Results of test for resistance of paint film to peeling,
Solid wood Plywood
Species Peeling test A Peeling test B Peeling test A Peeling test B
Numbers of re- Peeling off Numbers of re- Peeling off
mained squares area mained squares area
Ave, Min, Max. mm? % | Ave, Min. Max. mm?2 %
vy ¥ 77 YV ~ * —~ %
Shorea negrosensis 82.2 (51~100) 22.0 (3.7) 93.8 (77~100) 24.0 (4.0)
FoF— SNvaAg ;
Di;terocarpus insularis 56.8 (35~77) 20.9 (3.5) 77.0 (61~89) 24.3 (4.1)
F 2T =N H—
Di;terocarpus alatus 94,8 (86~100) 18.1 (3.0) 99,0 (97~100) 8.0 (1.3)
a2 A =Y ¥
Shorea hypochra 92.4 (80~100) 21.7 (3.6) 67.2 (35~92) 29.0 (4.8)
7 T v 7 ~ ~
Anisoptera glabra 96.0 (91~100) 25.1 (4.2) 99.4 (97~100) 11.3 (1.9)
B 2 Y 70.0 (54~74) 11.4 (1.9) | 99.0 (96~100) 27.8 (4.6)
Parkia streptocarpa . : : : . :
ak— 7y - -
Hopea pierrei 80.2 (66~92) 31.0 (5.2) 94,0 (90~100) 28.3 (4.7)
AB—) T TFoNA
Dacrydium elatum 99.6 (51~100) 17.9 (3.0) 100.0(100~100) 4.0 (0.7)

(Note) Peeling test A: Peeled the paint film which was previously cut to 100 squares (1 mm
x1mm) by a razor with a cellophane stick tape,
Peeling test B: peeled the paint film with 2 package cloth stick tapes (25cmX10
c¢cm) which was stuck on the painted surface for 35 days at a room (20°C, R. H.
75 % ). Before peeling, 2 cut streaks were cut from the tapes to the wood surface
through the paint film in 1cm distance by a razor,

* - Percentage of peeling off area=

Peeling off area by peeling test B (mm?)

Area of peeling test (30 m X 10 mm X 2)

%100
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BREIVEE

EAVERIUHET — TRBROERY Table 7 wRd,

tRT—TRILY, ThEllbei | EfTE - vERRC LA BEMAENY 225 L, SBRRBEO v
vy F 7 VRHBLTF 27— ~vag (RECHESISEBHELTW3) %M, AFe bt
EHrEo b, TOMOBMBTIRMOBE, = =2V, EROBE, =4=vviiry F F7vX
DEWERTRENR TR ERAEE LR Th U EONESEL R L, HegE o e -1 75412
IwiEHER R LA,

W&~ 70, 35 BERICEDT — 7R 3| X B L TR B R 2 o i 7 — TRBIC, B
VERBRERC L D BREOHERE T LT 27— Avald, ZORBRTREOBE:RASOMHH
HERLI, ZDIBbAR—A 7540, RLY IWAEELTR L, D EOHRBIC X » AR
HER Ly RS 7TEMOBRBEMNZEE 22 5L, BECEBEL X715 i EEOBVWEEIE TR T
Wish ot

4. ZEEINRER

BIE, ABMIIZEALDHE, BEIhCAVLATW S,

R IBE R LIcAMIZ, AKORBEOELC L b5 RBOSW i bk, LT, #
OEEEANPLE WY E, BRECH> TIHEERYRET 5,

L2L, COBELEEBORBEEIR ATV, b7 VEHTIERYELLZENLTLESDD, 1
IR UL 5 L HREDODENHTL B, 20X I BEHAIITETHZ LT, FZROXRED
B ZZ Z v, ABROMELET IR, B RMEiss o Lbbicdinn,

BEELORRIBR EEOKIE BETE (BTEK) & IOREBH K#H) cBRLTW5Y,

Th®z, COERTIBRBSIVBEIRY—EC LT, BREIhOFER*BEEMOBEDO L LI
2T MWEIIBIHBEEHRRBEOES ¥ ZEBE VB LIEERRTER X - TR,

ERIH

R (K& X 5x5(cm)), B F#E# (K |B) #20.5cm, 4 0.3cm, .Z DREK i Table
4oBFk%EEL 20°C, R.H. 65% #uc 15 HRIKER, RRF OREOEBROD LRI, i)
HCEACES 2cm OfY5|E, BEELNEREERLE Lic, .

BEEANRERREH: (LiRE ) ELRAR) KR 25+£1°C DK 2 BHIREE, 7= bicRE 50
+1°C T2HMERE 11 70835, BBBRVELES 1 7 LT T,

t¥s, TORBBRYELR Lo THREK &KEL Table 8 o X 5B b L,

HHA 2 AT L OWTELER LY 5 BIEE N L AR, 10 5 (FRERE, 60 5 CL3EmkeE)
THIE L,

e, BEEhARDBCHICDROZ LLER L,

RRACBESNh AR 5BE, KEABRELRSTE S L LOMEORBI D BIEHHEME h,
i TEE LI BDTRED, Fhe, M2V BRIEENAMEERBROERIC Lichv, KA R <R
ETs0cikwnriEL bhb, ,

Th@x, BREHAREOLTEL, BEHhOKEZ (BX, B) 2WETHLEELRL, A&,
Z OWRIIFFHCEE LI, Thichz THIR, 10 fFOHERESRS LU 60 FOXFEMSELHA L
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Table 8. #iB# 0 & LEORBRIT &KROE(L (%)
Change of moisture content of test specimen in dry and wet cycle,
At dry and wet 1 cycle | At dry and wet 3 cycles|At dry and wet 5 cycles
Species
Air dry | Wet | Dry [Airdry| Wet Dry |Airdry| Wet | Dry
FoF—N Svadg
Distorocarpus ineularis | -8 | 131 9.3 9.8 | 143| 93| 99| 15.1| 9.4
3@2&%&#2@%5 1.2 | 15.4| 10.1| 10.8 | 16.6| 10.5| 11.1] 18.0| 11.2
| Shorea hypochra 9.7 | 15.4| 88| 9.8 | 17.3] 9.4| 104 181 9.4
| Anisoptern glabra 1.7 | 13.2] 9.9( 10.1 | 16.3| 10.0| 10.1| 17.6| 10.5
3
D g a v
Parkia streptocarpa 9.5 | 22.7| 9.5| 10.4 | 20.1| 13.6| 11.3] 32.1| 12.4
Hovon pioert” 10.0 | 124 9.4| 10.0 | 13.5| 120 10.4| 14.3| 9.6
Dacrydinm clatumm. 10.8 | 31.9| 11.7| 11.6 | 3L.6| 9.3| 11.9| 38.1| 13.4
Distoracarpus inoulayis | 117 | 166 9.2| 1.1 | 19.1| 9.4| 1.8 20.7| 10.8
Eﬁgégﬁgz&%s 1.7 | 18.8| 10.5| 12.2 | 22.0| 10.0| 12.3| 23.4| 111
Shorea hypocira 124 | 19.3] 10.7] 120 | 22.8| 10.8| 12.8| 24.0| 1L7
HI |
8| Anisopters glabra 1.1 | 24.6| 10.5| 13.1 | 20.0| 10.9| 13.0| 28.6| 13.5
~
=4 =2 v
Parkia streptoearpa 1.8 | 25.9] 11.6| 13.0 | 35.8| 11.8| 13.2| 36.2| 13.3
;;Jp£2f 1.3 | 19.1] 10.8| 120 | 21.4| 11.4| 12.1| 22:5| 12.8
Datcr ydium el 13.0 | 35.4| 1l.4| 13.0 | 35.8| 10.8| 14.7| 36.5| 11.4

Note : Average value of 8 test specimens,

test specimens,

Average value of Koki khsach

T, AR ERE BT L L bic, REZDRFARLEA LI,
COHRETIBEENOKEIBLIVOBEEDOSH RO T LS RB LI,

BRI KEEORREH &

AR TA % % BIEER | WIRCTERIITE 2 LRI A & B EE R,

10 f5TAH 2 A BEER | 10 5RO FRERE R THIITE 2 BEE R,

hDBEAENEENRD,

plywood of 4

ZOFRITIZ AR TH 2 5 BIRE

60 f5Th 2 HBIFEEIN @ 60 FROKEF M TN TEX 2 BIEE N, ZOFIZAR, 10 fFTH25
BEERDIZEAENEEND,

ZRANBORAS %
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BEHAE ZBA PRCBVARE 2om OWBEEER EFOBEERY, L LTEHEMO LK
M,
BEE WK (Coefficient of paint film crack) :
B E & h

g h X .~ _ Number of paint film crack
Coefficient of p]'aaint film crack (%)= %100

Number of vessel

BFEHCRETBEIN2BRET L, LREVELOMOBM (5cycle LT) Tl BIKELE
B RMARET S, COHBEEHNGEERCBRSASH 50T, EBERCHTHBEEWE Y25
EERIVABER TRIEEh A KT AL ¥, EEROBVCR o TETHHEGELRS LI L TH L
W fEA L,

COMETE, AT ebbLRBHAEIEA S LICk > Tz 2REEh L, Thiicss 5%
BEhZXA L, BECOVCTORRETI ) b RiFEhINTE A ERE LB Y E L 5cycle
T oBEEIh 2 JIE L,

ERBIUESR

701

60

X 10 Observation

X 60 Observation

50
x
5
S E
S0
= C
SN~
S
]
Q A
30
5 B
S
3 E ®
I Nawed. eye observation
g 20

10

~F

o 7 5 4 % o T 3
Cycle of dry and wet test
Fig. 4 » vHo7E 7 HEMOBES KO KB (FEH)
Comparison of numbers of paint film crack among seven species of
Cambodian wood and Red lauan (Solid wood).

(Note) R: vy ¥ 57 v Shorea negrosensis No. of test specimen
A: F.7—0 Sva~g Dipterocarpus insularis 101~104, 310
& FoT—N Y- Dipterocarpus alatus 102, 310
B: 2 A = ¥ v Shorea hypochra 101, 311
C:7 v v 7 Anisoptera glabra 104, 315
D: & = v Parkia streptocarpa 106~104, 313
E: 2%~ 7494 Hopea pierrei 108, 317
F: Amr—nN 25, a Dacrydium -elatum 101, 306
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70} E
X 10 Observation
60f
130
@

50+ é ,
§ B C 2 X 60 Observation
S i
§ 40 )
3 410 5
- R
-S B
g @

0 0 D
s
3
§ 20F
< Naked eye observation

1 1
0 / 2 3 4 5

Cycle of dry and wet test
Fig. 5 7 vao 7 7 SEHOBESLEO LK (A5

Comparison of numbers of paint film crack among seven species of
Cambodian wood and Red lauan (Plywood).

(Note) R: vy F 7V Shorea negrosensis
A: F.5—1 -~vaA Dipterocarpus insularis
®@®: FaFT—N H—n Dipterocarpus alatus
B: a2 & = ¥ v Shorea hypochra
c:7 v v 7 Anisoptera glabra
D: m a v Parkia streptocarpa
E: 2%— 744 Hopea pierrei
F: Aa—/A 75,4 Dacrydium elatum

(1) BIESNBOBTER O L

EHOBE, ERCAMIME LTHAIShS X0, 1 ROMERICEE S X SR SA TV 55
BN WO T OERICIE A, HEBRBRK b T 8 HOFHE b > THITEM D LTk > 72,
BROBN, FEANLEN, BOUEMHHETSME, i, HMOHATYy ¥ F7 vRIUa®—
7 A RTLE D2 4 105 PHEE b - THEER O LB & T o o,

iR 0K Lic X 5 BREh RERBROBREFEM oW T Fig. 4, AticoWT Fig. 5 iRl
EMOBA, ARTHRLAREABFEEURTIE, » 2 VvRARLEI DL, Av— 77 8bE
bicvy ¥ 77 VI hBBEShOLWHET, Mol zhi) S BIREhY BELE, 10
&, 60fETHRLHREENTIE, v FVOHRVy F 77 VI bhdiel, oMk, LHEH%E
ML, MBABESh AR Lt bDIRAR—AL 755, B 2 Vb5, Tabled ki bLanr
— 25~ LDBE, ABRTHRX 5BHEHARB 1L, 10ETHLD L0436, 605 THXD
L0 16.6 5L To T, COBAKE RBEEII VW, Mo WBEEHhEFHICECRLT
AV
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Table 9. ARBWCH T2 HBENHNBES L (WIRTH 2 2 BESLEE
1.0 &Lt &, %ZBEYRL Scycle hoBEE KB

Ratio of number of paint film crack by observation after

5 cycles of dry and wet test,

Solid wood ) Plywood
Species Kind of observation

Naked eyel x 10 X 60 Naked eye X 10 X 60
;thel; nggf?o.;:nsis 1 1.4 1.4 L 1.5 4.0
Distevocarpus insulayis ! 1.4 1.5 1 i 2.6 4.4
gi;tgo:;:pus#a;z;;s 1 1.6 1.5 1 2.2 3.5
;hofeazlzy;oc;z/ffa ! 1.2 1.5 1 ' 2.4 3.5
Z;ﬁs;/;ter'z ngbm 1 2.0 3.0 1 | 2.0 3.6
;arkia satreptt;/carpa ! 1.0 1.3 1 : 2.2 4.3
I:;'o;:e; pz‘eyr;fe-i,f ' 1 Ls | L9 1 3.3 4.3
3;6%2m125&f ! 4.3 16.6 ! i 2.8 11.0

Note : These values are calculated by (Numbers crack of various observations/Numbers
crack of naked eye observation),

7 2 VEARTHRZBLDD, 10, 60f5THX B LD EA EBBEEHRKCENLNZEH D, ¥
B CBRETHERRRIERE RBEENTH > 1o,

ARDBE, WRTHLABEZNTIE, » =Y, AR—L Z2F AUy F F9VEbhEID
e, MOBECIES < Rk Lis, BEROZRRESL D Do,

10 ETHZBBEENTIE, v 2vDAVy ¥ 77 vXbdil, 60 ETHLDLDTIE, »
Y, Ty I, FaT =N H—N, aA=FVID{Vy ¥ F7 VCBFELNSRE LI,
HHRABBEHh YRS L DREMOBELA L Av—1 75~ 4T, ARTH3BEEL
DI 60 fETHZBHDETHhD 11 54 R4 L, TORKE LT, $HERTH B, RIERH
DEFCHE L TEINE L, o~ HH M LT 2 HEOREFORENEL bh b,
BEENBCOWCTHEM &L AR BT 5L, 105 THZ HBEEh TR EA VERTRL, ART
AX Db DREMICL {, 605 THZ B b DIRARICE S RET HBENS 1 - 1o,

B BT~ Y EATER LAERTE, AKIC 10 (§T4H2 2BEE NS REL, 60 f5T2H
2% b DIEM, BRE bbb hiieh ot _

O EnD, BEHNCHToEEOUE, ARNERHSOMEN RS cd, SBT3
MFFEA e SR &, TBEEhE OS5 Fbt s L ORI 52 LR TEI,
ERCRBEROBEENBOEIVNEL ELES> TV HORR LT, FHMTEEDOELRKE,
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052 835 B
3 8 - Iy .
L 0 Solid wood /
341 * Plywood
30+ / a

Naked eye observation

26

x60 Observation

Number of paint film crack (After 5cycles of dry and wet test )

1111 S T U S B B
04 06 08 04 06 08 04 06 08
Apparent specitic gravity in air dry (at I15% M.C.):hs
Fig. 6 BFEEIHLE RN LEORIFR
Relation between specific gravity of wood and number of paint
film crack for Cambodian woods.
715

(Note) R: vy ¥ 3Fvv Shorea negrosensis 0. 64
A: F .5~ Svag Dipterocarpus insularis 0. 86
@: FoTF— H—n Dipterocarpus alatus 0.78
B: 2 & = ¥ vV Shorea hypochra 0.77
C:7 v v 7 Anisoptera glabra 0.68
D: m E] v Parkia streptocarpa 0.58
E: a%~— 74%~4 Hopea pierrei 0.92
F: Ag—)L 7354 Dacrydium elatum 0.50

(2) BEELhLHEORR

BELREE AN RELEOBREY Fig. 6 ©wrd,

BELNREARMEEORIRE, HENEL K Lich W BIEE RS #ind 5 2% 60 585, 10 f%
BEOIAII GO X I el lg> T3,

COEAERRIRCERELD L LTRODAH S, (A) ARCRET AR THL 2BEE T
o DEASNEECEbhichot, (B) Ar—A 75 AIABRTARZSbOREELTI0fE, 60
B TH L B BREAR O AT 57D oA X v ik Thic,

(3) BESI L EEROBR

B BEE N JEEER OB E KoMK Y Fig. 7, BEEHRNEEER BEERE AN L
EoBE%Y Fig. 8 ©wFid,

AIREZE CIETEN 25 ADTREFROMIMNC L BESR 2 HMINT 225 ThllkETidd
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~ 401 . -
E . . 437
3 o Solid wood
I 35F * Plywood - ..

J
\EG\ L]
S 304 ., :
$ . . .
1S
“
L 25}
X L
N Naked eye observation o o B
N
g 20_ s /_’—_n_ .
S
< X 60 Observation
\_'5 /51 o a
g .. :
kS
IS
§ 10 . ’,_’..—-—-'-—.——.—— x 10 .0bservation
2 |
5! ] 1 i i 1 1 1

L 1 1 1 1

L
10 20 30 40 50 10 20 30

70 50 /0 20 30 40 30

Mumber of vessl of wood surtace : «

Fig. 7 BEHIEE BESNREESER b b 58 B E OBIR

Relation between number of paint film crack and number of vessel on wood surface.

a
(Note) R: vy F 57 v Shorea negrosensis 11.5~14
A: .5 —n vaq Dipterocarpus insularis 21~23
@: FTF— H—n Dipterocarpus alatus 18~23
B: a2 A = ¥ v Shorea hypochra 22~23
C:7 v v 2z Anisoptera glabra 31~35
D:m = v Parkia streptocarpa 6.5~10
E: a%— 2744 Hopea pierrei 39~52
FROBH L TEABIFE LT 5, 10

10f&, 60fF TH % 5 BEEIILEA % o Tk il
DIELDENZA, Lo L, BEROSL VBB EE
BEEh 2 S ERET HEANPPRD bhi,

W (RZEHE DR L Scycle LIF) oRE&En TN
THELRRET 5 &0 b, BEEI L BESh
HBTHLELDRDY, —ROOTHEER, S kB &
HEEEWNE Y, EERLZOBE IBRESL
BLT, EEREBEENDOBROZTIZIZ-Z Y Li-
fRIA % DIk ot

A RELBEINAEEER O EFROBEK T
I, Oy 2B OERMILESE NS DR EETK
B&Ehote,

() $IV (3) DiERL Fig. 8 OBAEMABLED
BUHE ICRECHELIBEEROS L BESh

j=)
el

f=
[e2]

oS
~

R

Specific gravity in air dry (Moisture content 15%)

8

1 1 1
0 20 30 0 30
Number of vessel of wood surface

Fig. 8 AMHE (rs) LBEEh AEE
iR EoBEER L OBAR
Relation between specific gravity of
wood (7;5) and number of vessel of
wood surface.
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Table 10. HIB# DKL 5 cycle RO RIRTH 2 3 BEE L & LBARIER L OBIR
Relation between volumetric shrinkage of wood and numbers of paint film

crack (Naked eye observation) after 5 cycles of dry and wet test.

Species'i_ : [ Number of p;;n;vﬁlm Volumetric shrinkage®
| crack on plywood of wood

lq)-z;f;o:a/;lpus/ :z:;silgris 3* 8.8 %% 16.01%
Zi;t;o;al;;usﬁa;z;;s 2 9.2 1 17.08
;hoféa :;ty;'oc};/ra 1 9.8 5 13.06
Znis;;‘zte;;/z ngbra 3 8.8 3 14.92
;arkia satrept;arpa 6 6.4 6 10.27
I:l{oje; pieyr;‘;; 5 6.8 | 4 14.42
Ba?r;dli;m ﬂeth;\mA 7 5.0 7 " 9.04

(Note) * : Showing order between species by paint film crack.

** » Showing order between species by volumetric shrinkage of wood.

DERRET S,

EHeRETH AR TR Z 2BFEEIL, BEEROMMCR T 2 BESNEOMMER L » b, At
B x5 BEEARORMERIAE , AMEENL VECBBLTW5 L5 Bbhs,
AR T, AFLES IOCEFRC L 2 BBV RWERCRET S, ARTAL 2BEShOE
184 K L 5cycle hoBBEEIBIC X 5 BEROIALN &, FRIMER & 5 BB DOIEMN % Table 10
CroThETAE, 2 2=YVvEROTHOBREIL L —FK L, 105, 60f5Th2 2BREShK X
M CTRINHEREDE H —F L o1,

(4) BEEh & AREOBR

BELAhR HBREAE L OBRY Fig. 9, ABLANRECRALhCEERSIOCERRZIELR
I 5Z0%{th Table 11 10w+, ' :
BECRT HREEN OREL A RTBESh R OWTEE, MRYHET2E, a26=Y V¥R
WTHERR LV 60 5ThH2 2BEEHNL, BLALOBAERERCSSRBELL, COZLIRALY
IERROPIVAEB IR X 9 S BIEEh 2 RBETH 2 a0 b, HRBOER, ThabbRBECHD
NEERB LOZOBEEN BEHNAORECHIPEL T 2b0LE2 bhd,
EREVELERT AMHRECHEbICEEROB (2L DL, EAEHN IO’ MREEDO SO L hEIX
BRE L, WEAHE, HEF E® dimensional change &ix—H Lisve —%, BEOMBIEAIC L 28h%
Ex5LE, BEOEAITTOEHEE LOBBEMNENNIESHELL, BrTBBEL no B R, BE
BPMHATEO LD L W AXWAEBED & D, IEHESI T » B & THEMT 5 AN RIE2 R
RHWOT, BIRERE LY SREET D, UEORRI X ) BESISEEECSZ W EZEL bh b,
BIstThotca s =¥ VIZEEROBEIUR, EROENDIV ) X CEBREH L L OEN DD o
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— lamgential face
9 = radial face
S I50f 60
g T l _
\E N.E. 1 _‘ A
Tooop i r
g [ 2N] . B !
3 e _— i | :
by [ ! | :: 1 Pl . :
S A e [ N ro !
X S0Fi 4 P R B !
Ny ) Vo e A 0 H
S P e R N Vo ;
S | L P e P
S HE HE v LI o B B G I
0 A @ B U E
. Mark  of species
Fig. 9 #%ig# B L 5cycle R BEEIh R LA OBMK
Relation between coefficient of paint film crack and grain of wood after
5cycles of dry and wet test.
(Note) A: 5.5 —n ~vaA Dipterocarpus insularis
@: FoTF—N H— Dipterocarpus alatus
B: 2 &4 = ¥ v Shorea hypochra
C:7 v v 7 Anisoptera glabra
D:m El v Parkia streptocarpa
E: 2a%— 744 Hopea pierrei
R: vy ¥ S9vv Shorea negrosensis
NE:® B 8 % Naked eye observation
x60: 60 f& B = X 60 observation
Table 11. ZEHHELEOAHERCRE b ETEOEL (1)
Dimensional change of pore of exposed on wood surface at dry and wet cycle,
Air Average of T. R, I\qumber
Species Grain qry [Piffer] Wet Differ| Dry |— o veissel
y | Wet Dry o
B | 1| dry observed
vy ¥V 7YV Tangential | 255 49 | 206 65| 190 86
Shorea negrosensis Radial 226 55 171 11 215 241 189 | 203 76
F LT = /i.‘/ ag Tangential 163 5 168 1 162 191 182 175 136
Dipterocarpus insularis | Radial 219 23 196 31 188 127
FoTF—I Y= Tangential | 162 25 137 24 138 205 167 165 198
Dipterocarpus alatus Radial 247 51 196 55| 192 109
a2 A =Y vV Tangential | 161 12| 149 10| 151 175 1 172 1 162 182
Shorea hypochra Radial 188 6| 194 15| 173 177
7 o oy 7 Tangential | 169 24| 145 32| 137 176 | 135 | 146 140
Anisoptera glabra Radial 183 59 | 124 28 | 155 134
= a v ‘Tangential | 157 26 | 131 13| 144 120 | 156 | 157 71
Parkia streptocarpa Radial 182 1 181 13 169 34
ax— 74 Tangential 80 0 80 3 83 97 77 84 247
Hopea pierrei Radial 113 20 77 13 84 229

Too INE® RF V5 — i LTHIE LIGEER b RS 7M 100~290, M 100~260 (1) TR
WEEDERDIED»T, Thdz, FEBEL D IEEREROAE WREECS  OBEESIh 2 R4E L
LEZ bh 3,

(5) BRER & SHRRANLE & 0Bk
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MRS RS #1045

3001
—— non pretreatment
=== boiling pretreat ment
777 lathe check ratio of (Note)
250k ZZZ lathe check ratio of veneer = B .
At F.7~n1 Svaqg

200

/50

100

Coefficient of paint film crack (%)

x60

=

S

(=
*

~
vy

(Dipterocarpus insularis)
@: FaTF— HF—a

(Dipterocarpus alatus)
B: 2 & = ¥ v

(Shorea hypochra)
D: = E v

(Parkia streptocarpa)
N.E.: Naked eye observation
%X60: X60 observation

g
2
50_;\_/;'5. r 50 S * : Lathe check ratio of
b o i RY veneer is refered to
[ ' ! o S
E EL ,E E; ; s 2 Y Table 2.
ol i ! .MB 0 E

Mark of species

Fig. 10 BEEhRCE JETAREANLES X OCBRESh o BE
Influence of pretreatment before peeling and lathe check of veneer on

paint film cracking.

BEHA RS LT AREAINAE S L O BRES oSy, 48ficox Fig. 10 @i,
EWEROHLEL LTEBLTH bR -2 ) — U — AR BIR & E0EOBIK & TRBEShR
CEREL, MAEETRod O BBEE I eho i,

RS ERRECK JETHRO e MIRRShBEOB/, BE0ET, v v /%5 WEEHo
BTE 052, c05b, BHREN L BESNOBURC OV TRIEERRE LEEREY X5, 4K
BRE S —EOHA, HHRINEESLKE G EBBEE RS HRE L,

CDZ LI DAT, BWREARLEREREBC Licd 0BRSS EATEER L 0 Do ton, BE
Eha ol REEEX bhd, ZOEIEBLEC X 5 AMHIHROE/LIBEE s X
AL, SBROWERETHHLEL LI D,

4. T & 0B

BEMFEERR, BRELCHRR BEAERR BRSWRROEEL 0 » vAS 7EN7HE (B
BLOARH) OBEEUYERTHLRO LI CHERI B,

KT, BEBZC BT 2BERFEEOB AL bk, BEFRCIEY S T/EERS bhT, Bl
REBEOPHEESC L BE X ch ot 1o, BEdERTREHETRIAAY v v x VElsRe v
LicqWwF 2T -4 H—A, F27—A AvafoBEERCHIrREERE LY, LB BREC
HEY 3L TR 0T,

BEOBEREOB A b1k, £V =27 Lilggkcitr ) 7 VERGT OB
F7vED L 30 SBIEL, Lo, BEEELLEETEEIRL, BHEo#mc
IORETELLDEELDRD, =tRELB—RT vy —CIRRER 5T,

ayv, vy

vy ¥
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BEMABFLOB LY BT, FBEHORVGEEIAR—L 2754, (LOBEILVy ¥ 57 VERS
DONEEYRL, BRCXEY ECTHEEOBCERBR ol 1, Fa7 -1 Svadhfpo
BEL D AFENRRE D LI TH B,

BEOMAM OB AL HIX, BEIANIAMEELBVDD (2F— 744(, Fa257—-21 ASva=
4, BA=FYY, Fa7— H—A%) BESEREL, BEIICHT BARMO—RIERE —FKT
5, 60 f5EIZE L b 10158%, 10151 v ARBE T ofAERTEHENS .,

AMEEOE G DR EFRBECHELIAEERLSWHAEH 20, EEROZ VB (2%~ 7
P4, FaF—A Avaf, ar=Yv, FaF—N H—1%K) BLBESNIS,

FEMERET HRE L BEEN TIIAMEEDBRRDIZ 5 HEEH L OBR L B Eh BB L
2EELZBRD,

P EDEERRE MR RET HARTHRL 2 BFEEN &, FRINMHEROBEHOIER & KT 2
EE—F Lk, Thé, $HEHORAR—L 75~ 2XARTARZ ZEBEEID25, 10, 60f5T
A2 B DNEHET B 70D Z OFEAID Hisu,

— B BEMAKIIVY ¥ S7vXb%5,

FA—EEciE, fERYE&ET 2L, BEENKREL, 20, OB IZHEOLERATER LD
S BBEEhYRET S,

EREARERTNE T 5 & EAHC B L CEERENEN B L, ToBRBELIh -1,

PEoz&Xvpr vAo7E7TBEOBREEEIL, BEMAKCEWTRORS2B30IEBEN L E
2 bhb,

ZOWMEETTH TS ) bic BELCHMBELOERNEREL, BEEHLOWEC RETS FETH
%o

5 L2

YA ESBEAT R o T B h YA TEMORERBRO—BRE LT, Rk LOEROBER#EE Y
HFE L1,

REBEMEHLF = 7 — /.“/:t/f, FaF—N H—N, aH=FYY, FTys, v Y, %~
2%, Am—N 77~ n, vmY Y7V (BRELCRROL), WEARGL LYy ¥ TV vE
ERALL, BiI=trtrr—2Fyh—, BEELRROZEY =27 LBlRRBHEA L,

ABIBEMFENE, BRHEL, BEAGE BRELAHE L, TOER,

1. Fa25—n Avad, Fa7-1 H-ACPRLEALD DN, BEFEES IOBREREE
BREED L,

2. BEOB{ERME= 2v, vy V7 VEBROVTLVY F 57 71032045,

3. BEOHEMHIMHEROAr—1 77 B, hoBBRXLVy F Sy vEIRSONEEY
RTo FaT—N AVafDRRRLE5,

4. BEOMAMIALVy ¥ 57 vE0%55, AMEEOE L0, BEROS B LSRR
he {REL, A—EETIHRA LV EBRS <, ARERONMLEIBELhORER VT2,

5. A VHACTETHEOBREENIBEMALIC S VTRRE 50, MO M TREE R,
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Paintability of Seven Species of Cambodian Woods.

Jir6 KAWAMURA and Akira NAKAMURA

(Résumé)
As one of the wood quality tests for Cambodian woods, the paintability test was carried
out on solid wood and plywood.
Workability of painting, curing time of paint, paint film adhesion and paint film cracks
in accelerated weathering test when the paints were applied on these woods, were studied

in comparison with those of Red lauan (grown in the Philippines) in this test.
Experimental procedure

Solid test specimens ; Names of species tested in this experiment and their specific gra-
vities are shown in Table 1.

Both specimens of edge grain and flat grain were prepared for all of the test. However,
as Rong leang, which is one of these species had many cracks on the surface of all test
specimens before the tests, these specimens could not be used for all tests excepting the
film curing test.

Plywood test specimens : Species are the same as the solid test specimens, but Rong
leang was omitted. Veneers were cut with a rotary lathe.

In each species, two kinds of plywood test specimens were prepared, one of them was
made of rotary cut veneers which were cut from a log boiled in water at 90°C for 48 hours;
another one was made of rotary ccut veneers which were cut from a raw log. The thickness
of veneers and the degree of lathe check are shown in Table 2.

These veneers were bonded with urea resin glue as a three-ply plywood. Glue spread
was 25~29 g/ft2. These plywoods were pre-pressed at 10 kg/cm? for 2~3 hours and hot-
pressed at 110°C, 8 kg/cm? for 3 minutes.

Painting on the solid wood and plywood test specimens : Coating materials used in this
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experiment, this experiment, their components and their painting process are shown in Table

3, 4. But in the paint film curing test, another process shown in Table 5 was adopted.
Testing

Paint workability test : The properties of repelling and leveling of paints were observed
in spraying and brushing of paints for all test specimens.

Paint film curing test : The solid wood specimens (size-20 x 10 X 1.2 (cm)) were used
for this test. The curing times of the unsaturated polyester resin varnish coated on the
test, specimens were measured in the air-conditioned room of 20°C, RH 75%. All test spec—
imens were coated with the polyurethane wood sealer and the unsaturated polyester resin
varnish in 250 g thickness without filling.

Paint film adhesion test . Two kinds of peeling test method were carried out on the solid
wood and plywood test specimens. .

Paint film cracking test ;: Numbers of cracks which occurred on the solid wood and ply-
wood test specimens by the accelerated test method of dry and wet cycles were measured
with the naked eye, the multiple projector (10 x) and microscope (60 x) on the measurement
line (2cm line written perpendicular to grain on the center of test specimens) at each cycle
of the accelerated test within 5 cycles.

One cycle was a combination of soaking in water (25+1°C)-drying (50+1°C) for 2 ho-
urs each.

Result

Conclusions from the results obtained by each experiment, the paintabilities of the seven
Cambodian woods are as follows :

1. It seems that they do not cause any trouble as to workability, because they had no
bad effects for spraying of paints or for levelling on the paint films.

2. Curing time of nitrocellulose lacquer film on those wood surfaces showed no dif-
ference in comparison with Red lauan. In the case of the unsaturated polyester resin var—
nish, the curing time on 5 species excepting Ro yong and Rong lean was about 30 minutes
longer for Red lauan, but these curing times it is possible to shorten by the addition of the
curing agents. Therefore none of the woods had any particular property to disturb curing
of paints (See Table 6).

So those species do not give much trouble for curing of paint films,

3. Comparing with Red lauan concerning the paint film adhesion, Srol kraham (coni-
fer) showed strong adhesion and other woods almost the same as Red lauan (See Table 7).
Although Chhoeuteal bangkuoi showed slightly weak adhesion, it causes no trouble for pain—
ting.

Then, it may be said those woods have no trouble concerning the adhesion of nitrocel-
lulose lacquer film.

4. The development of the film cracks increased as the specific gravity of wood be-
came high. This tendency coincides with the tendency of film cracking for the general
woods. And also the development of the film cracks increased as the numbers of the vessels
exposed on the coated surface increased, but this relation is not so distinct as the relation
of the specific gravity. The two relations mentioned above could not be found in the ply-
wood specimens. In the plywoods, there was a relation between the number of film cracks
observed by the naked eye and the volumetric shrinkage of wood (See Table 10). The deve-



—106 — HERRSIERE H194 5

lopment of film cracks on the Srol kraham was different from that of the other woods. On
the Srol kraham, the film cracks observed by the naked eye was few, but a lot of film
cracks were observed under the microscope (60X ).

The development of the film cracks on the edge grain surfaces was more than those
on the flat grain surfaces. The diameters of vessels in the radial direction were larger
than in the tangential direction, and the differences of the mean widths of pores of exposed
vessels in swelling and in drying were larger on the edge grain surfaces than on the flat
grain surfaces.

By the boil-treating of raw materials, veneer lathe checks and film cracks were dec-
reased (See Fig. 4~10).

As a conclusion it can be said that the paintability of the seven Cambodian species is

almost the same as in the case of Red lauan.

Gr &l

WEHEZ 190 50 p. 178, p. 179 © Table 1 L#iBE B, JE Open, 3 Closed X, I Closed,
3 Open KFTIELET,



