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P 1~ 3 ORI Hn/cbo s MUMEKT, HAROBREIP 1HIORLI B0 TH
Bo AHIFF — 22L& T BHRITERMICE EDUBA - LBEEIMA TR MOk A & OB
CRFN ORI ALEEIC DO TRARBOKR T RRAMICHREIZT S T EICT 5,
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DOH}EEERT S

PBIEOF S BEICE LT, B RERBIUI EAMERO CREBICS TR, REBM oK
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K D HEEE O HIRAs 100°C 12T 2 FTO I

flz Lo, TR, 5 30~60 47 & Lz (Fig. i
1)U Tension

strap E S §

K kad
Specimen  End stop

i) fFinCoE s bk
T INLO MR, MLHEOAED £ % |
80cm, 58cm, 45cm, 36cm & L OF 30 cm D
5B S Ui, I DR, F 7 HoEky
2R, EnEN L0 MEBERA S OUER, it
WAV Lo P ITE—RICTHN TS b
— %y MEICK - TTY, BHEMO3IER D ey

NN
Specimen

LasdhE LT, X 1.5mm, J§ 80 mm Dk
A, ROLDE v Mok T s Fig. 2 @y W jn T o 07 1k
2151 L= (Fig. 2o T MES L2 (26 Method of wood bending.
ton) L, BAJENA 8kglom? LI TS S0 K S I L, i NIIFO 7 4@ FRSHEEE 6 mm/
sec & Ui,

I, JERUAARZE, SEROIsARRLE L K5 CL, MFMIHOARDEHHO EDE - O’
B, SHhEE S, MREEIFRLDGOERE OESAE, AROHE EOIMRHEDOK 1/1010185 X9
IR LY, TR O&MFEE$ L% T Table 1 1KiRT,

HREROEDFIIEHBBICONTE S, HEER 45em THRIIMTETY, CoOflZBREETREOELED
PRI X D R EVIEEETIT L, B4 Ui - 28R & bSO IFRER TIT Lz,
EB, 1HBREZEICONT 5 ADORBMEH N,

T T ORI TH OREIC KLY, (A) EHA, SEROME SECBEEDTVED, B IUEM
i ETOITELSAONLY, TIICE VBRI 250D, (B) —GihdF22E3Tx 3, FH
BEORENED, (C) IR BIEORZ 00 3 BRIZHIT .

i) I OwR

ML Uikt 132 Ot O EREEOZ(L (B ED) B DB TR Lc £ Z DIRBTEE
BT oo MM URREIEARO D BR N L F. 2SR TH O, ORI Tmisec TH
Do WRMRSRMFIE, TERRUAEE 80°C, WlRRULEEZ 12°C & L, HEKICREE Lrcd £ 15 ISR L, 15
BRI L7 Bk o & D3 Lz,

Table 1. f#h &f n LB B o £ #
Condition of bending processing jig

T | ,
Radius of curvature 80 j 55 ® 3 =

o RO B OE ; 1 i
Rad]us of Lurvature’ | 40 29 22.5 18 15
thickness of specimens ‘

KOk HE&EWo B (mm) 3 1.05
Total clearance of end stop |
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Table 2. i 9 om I
Results of bendin

| & K #E M EELREOHEG
) O (GRERD Number of specimens graded
B A [FAES (& #) | Moisture | in bending with various radii_
Specific | content e |
Species Log No. gravity in = before g0cm | s8em | 45cm |
airdry | StEMIE A B C[A B C|A B C
28 Y VT 2 Y 13.0 ‘
. i 1 1 0 4 0 0 5
Spondias dulcis 0.37~0.48 | 11,0~14.6
T A b= T 0.31 14.5 o o s o o s
Alstonia scholaris ‘ 0.29~0,34 | 13.0~16.3
Ao+ VU A 0.62 13.2
. .. 3 5 0 0 2 2 1 1 2 2
Canarium indicum 0,56~0.66 | 12.2~14, 4
ATo—4—3FY7 | 0.66 | 13.2
Terminalia 4 4 0 1 0o 3 2 1 0 4
calamansanai 0.55~0.80 | 12.3~14.1 |
Ly FT59va~3 | 0. 45 13.5
7 R ; 3 2 olo 1 4.2 o 3
Terminalia solomonensis | 0. 39~0. 52 ‘ 11.2~14.6 i ‘
” 6 0.41 15 4 0 1/0 1 4]0 0 5
0.43~0,54 | 12,4~14, 4
0. 47 13.8
” 7 ] 2 1 2 0 0 5 0 0 5
0.38~0.52 | 12, 1~16, 1 |
,,,,,,,, _ — R ! —- |
x Y =z 0. 36 13.8
8 1 ¢} 4 ¢} 0 5
Octomeles sumatrana 0.32~0.39 | 11.3~15.6
7 g v K v . 0.48 3.2 , i
‘ i 9 2 2 1/0 1 4,0 0 5
Elaeocarpus sphaericus 0.41~0.55 | 11.8~14.9 |
=4 v A 0. 85 12.6
) . 10 4 0 1,2 0 3
Homalium foetidum 0.77~0,90 | 11,3~14. 4
2w 7 4o 44 13.0
: Lo '3 0 2,1 3 10 0 5
Calophyllum vexans | | 0.41~0,47 | 11,6~16,4 |
— 1 J ! —
~ A 7 " 0.40 14.1 5 0 0l1 o 4lo o s
Cryptocarya massoy ‘ 1 0.38~0.41 | 12,9~15.7
7 A 7 0.79 11.0 |
L 13 ) 5 0 0,4 1 0l]l2 1 2
Intsia bijuga 0.73~0.83 | 10, 3~11,7 \
Ay 7R 0.7 14.3
Dysoxylum 14 3 0 2,0 0O 5|0 0 5
gaudichaudianum 0.66~0.76 | 10.6~27.3
FYF T R ] 0.33 14.2 |
L. . . | 15 0 0 5 0 0 5
Antiaris toxicaria | 0.27~0,38 | 13,0~15,1
T kBT R . 0.33 13.3 )
o 16 1 0 4,0 0 5|0 0 5
Artocarpus incisus 0,28~0,35 | 12.4~14,3
71 A 1 v . 0.59 14.2 4 1 olo 1 4alo 4 1
Eucalyptus deglupta 0.49~0.74 | 13.4~15.3 | |
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x OB o H 0 ®
processing test
to A, B, C¥ | PR IX 45 Change in radius of curvature after
_of curvature  Rank of __ one month exposure (%) -
36 cm l 30cm | Pending
| PO it 80cm | 58cm 45 cm 36 cm 30 cm
A B C/A B C Y ;
1 i | B}
V | H
| | _
|
v
- 20 |
~3.0~8.8 |
s |
Vo ea |
- —10.8
—4,2~12.9
6.3
v
0.5~8.8
A%
v
v
0 1 4 il 6.2
4, 4~7,2
3.3
v
—4,2~9,1
| 0.9
v |
; —14,4~11,0
1 ——
| 1.8 .
it 1.8
—1,3~9.3 —4,9~10,8
- BN
—3,5~7,9
Y%
v
—2.2
v




0. 56~0, 65 | 12.1~15,8
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Table 2. 3% (Continued)
1 Y = ol B ETE D B
| ] ] Number of specimens graded
BOE 4% FAES (K %) | Moisture in bending with various radii
| Specific content | ) |
Species lLog No. gravity in before 8ocm | S8cm | 45cm
i air dry ste&i;;l)mg | A B C i A B C I A B C
7 A v v 0.47 12.8
18 0 4 1 1 0 4 0 0 5
Eucalyptus deglupta 0,40~0, 61 | 10,6~14, 4 |
0.58 13.7 i
” 19 4 0 1 0 0 5 2 0 3
0. 50~0, 67 7,9~16,5
i
U ox = 2= A . . %
i . # 7 20 0. 62 13.6 5 0 O 3 2 0 2 0 3
Syzygium sp. 0.57~0.68 | 11,5~15,6 | |
7 7 7 - 0.44 13.0 s 0o oli1 1 3lo o s
Amnthocephalus cadamba 0.37~0.49 | 8.7~14.6 )
T R v 7 0.39 15.4
R 22 1 3 1 0 1 4 0 0 5
Evodia elleryana 0,36~0,44 | 12,5~21.8
Z v v ) 0. 64 13.8
. . 23 5 0 O 3 2 0 4 1 0
Pometia pinnata 0.56~0.75 | 12,9~15,3
i
0.78 120 |
” 24 5 0o 0
0.74~0.82 | 10,8~12.8
0. 3
” 25 T 12.3 ! 4 0 1 4 0 1
0,60~0,80 | 11,2~14.,8
\
2 v v ! 0. 66 13.9 ]
3 26 5 0 0| 5 0 0
Pometia sp. 0,62~0,70 | 12,1~16.0
o = | )
AT 2N ST v VN . | 13.
Palaguium 27 0.43 - 5 4 0 110 O 5,0 0 5
erythrospermum 0.43~0.53 | 12,8~14,2
75V 3 4 7 . .
77 %327. o8 0. 46 12.8 s 0 110 o s5lo o s
Planchonella thyrsoidea 0,41~0.56 | 11,4~15,5
e ‘
v~ ‘
7 /\ = ) 20 0.33 13.1 0o o s o o s
Pterocymbium beccarii 0.32~0.35 | 11.8~14,2
v v F R 0.61 | 12.8 ’
. . .. 30 | 5 0 0 4 0 ¢} 2 3
Celtis kajewskii 0.59~0,63 | 11,5~13.7 ° .
7 + 0. 60 14.1 s 0 ols o o ‘ 5 o0 o
Fagus crenata |

E A EJBESROD, DI REENENA ONEY, ERLEIEOR LD
B —li 5 &3 TE 5D, EHENHEOHE TS O
C:fimadd, BIRDVIEEDALNS D
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E T EY S ] i ¥ & o % L (10AR)
to A, B, C* R X 4 Change in radius of curvature after
of curvature Rank of one month exposure (%) -
36 cm 30 cm ‘bend'mgi
; ~‘p08§].1]'it | 80cm 58 cm 45¢cm | 36cm 30 cm
A B C A B C e | |
v |
| | |
" 8.3 \ |
—6.6~17.8 | i
- N S -
—4.5 —6.4
| :
—-13,7~2,9 |—8,1~-—3.9
oy | e |
} —7.9~3.5 |
%
| . —0.4 —86.2 —5.2
S 1—9.6~13.9 |=—7.7~~—3,9—8.8~—2,9
2.7 6.2
5 0 0 1 o 4 I
1,8~4.4 |—2.3~1.5
o 4 o 3.4 4.5
—1.4~7.8 1.0~~8.4
] N ~3.6 —6.9
5 0 0 1 i . |
| —6.7~1,4 |—6,6~2.4 |—8,9~—4.5
[ ' | |
| —1.5 | i
v ) !
| —2.0~—1.0 ‘ |
- | |
| ~3.4
Y ) |
—10.3~6.7 |
i | . S
v |
| u ~0.1 ~20 |
|=8.8~6.1 |=3.2~1.1 |
B —11.3 —6.8 —11.2 —5.8 —1.17
5 0 0|5 0 0 v
—16,8~—4,5~11,3~—3,4-11, 6~-10, 1;—8, 6~—3,9-11,6~—5,8

Notes A : Specimens with or without minor compressive failure in the concave side.
B : Specimens bent with remarkable compressive failure.
C : Specimens bent with breakage or tension failure.
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= ia B o hEER
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BRI Q& MFERICB Y 2 i ML ORR L BHZ 33 LT 5 OMRERDE(LE—FE LT Table
2 0T

D L

Table 2 TEAHEBRL R IZ DN
T, S InCHM OB EERESHREO
A, B, ClizgX 42500 A%
HFT D, HEEM5AD A H3
AL b D#LA i LR RE &CRE S
CEICT B

i) PR 80cm I BT H
fh o T4 < RKfE & b 7 kg
12, TVR =T, TVFTURAE
KUOTvRaA4THD, ZNO5DH
BT _TETDRbdESZ 1
ATEBICHIR Ui,

Ff, ARVITR, zY=, T

= Y = Octomeles (8)

NEANWVT A, BXUOZRYTIEL
KOHNATHD, D4 KIZH
BT 5h, Lok s BIEESF
It Lid R seic s L 5
(Fig. 3),
i) s 80 cm T N AHE
(58 cm TIEAHE) 723 D43 Table
2 DXHICI0BRE 12 kB D, &

& v v Pometia (24) FIOL, ZVATEIEIT IR

N %
Fig. 3 @ nLrhoiRERiT ke s A
Specimen in bending operation. i) dhE% 58 cm T fiF T
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WIS, = 7R, 747, Ui =B —HABITRVTFATH S, HRHESEREONS L

~ 2 KORM TR PR EL B ERiE CTH -7,

W, 77 ARDNTEBRMICEHNIE EDIGEBEEN TR, XAMTHILL S Siclig T
oOTfettidAT A b0 E bR S,

iv) 45em 20 L EN LI FOMEER Tl I LA REAIEFLL &4 v v (28~26) ThH L (Fig. 3), M
Rtk 230k &<, (24) ZHEEE 30cm T A DB ONH -1z 29 YOMEEK 36cm B LS

30cm iIckT 2|EEIROMOEEICE 2002, N TIE&obiticl->TESIceELS S
bOEEZ ONDH, Tk, WM E UTRAK 7 i3 dh#2E% 30 cm T &M A KN T 2,

Table 2 3R R B 2T N LOWHICL D 1~V ETORMKPEIT > THIT LT S,
I, I, I, WizsnEniiEpe 36cm, 45cm, 58 cm, 80 cm (2T ghiF L ThE (A 33 AL
1), VIdHECER 80 cm e W T I IR (A M2 AKLUT) THD,

A ED B P IC DN T, L TRBEH Oy NS SligERIcih T T & A B RS S
7o

5B, TR, EEICK - TAKRIT 3 ~10% BERINL, WRICK-> TREBROSKELD S

16% BERBL L, PIBOKERZIZNEELHLLBNEITH b,
2) kR0l
Table 2 123 N 12 A IREE R Ol FREDOEARATR LT b

ZE (LD DI Lk

FLEPPNE LB o fe L ERERT D, P ITEE GFgke SR LATR) Oiizsels LT ol
FALRIUNE O D, AT KEZ D DBE N,

CO XS icdiF I LB REE NS {7 , RELBHEBODH LM, H—RHFCONTHEL
HOWR oD BIEWICAS L, B, Hpgkx ORI S THRY, L L, WIFNoBssHE

BB A & o g 2 ERETIEEROZL TRV ENZ S

DEOREVENE LT, SRIETONK XS, HETHE Linirikd - /o
DENEBILUIH, REITIIHEG LR O L DR ES NSRS
)(

14

202, HWACHBERRICEDS B - b TRV E b5,

2. § 17 2]

T AY

ST BYEICDONT, DED4HBORRE Lo

a) FTDIEALRHL : R TEH ZTEA L7 & s OEHAREEIE, BHEIE, KO o0 Cle
b) $TON] EH &I M TE B K07 & & OIPUERL BT, BEE, RITmic >0 TilE,

¢) HIHABICEDETOMARS =D N TEZHE LI & SITHANEAT 2 B S 2L Hillic 2T

HIsE o
d) STBICE NPT S CHMICEHT D L L& niin DT SOREZ, Wih o Oz
Wik

K #
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FHHa, b3FITHEOREEEHNOMBIC L2, d ZEMBEORLZE LTHRBR LK, HH ¢ 13E
HOFHTH LEAD D F2DIcs T8 - 12,
(1) & 8 7 &

DR B M

PRTT =0 —F =T FE 24 KR 30 A & LD 7o I N A Fe AT EER 6 MIREIC D WD TR Lo

WM TRREIRE, NBrErER L, 20°C, 70~75% R H. OZRNT 2 0 A MR U CHRRICH Uiz,
2) §7

KEBICHO T O>E0 2HITH %,

g g N45

B L T N65 @EE3.06mm EE65mm

% 2.41mm X 45 mm

3

(JIS A 5508 @L< &)

el i ) W E A %k

a) §ToEAIES

BT ORI TIS Z 2121 CRMo 7 F
BURIESLERER 518 1k -7z (Fig. 4),

5T (N 45) OJEAIL Fig. 5-1 Oibklilek
B (BEr—1777 185,000, o—F+
VIR 500 kg) AR, $IERETHR
WEEIC € v b Lk OB, FEARE : 100

Fig. 4 JEAMKHL USRS, A

_HEAT mm/min, JFAZHEZ 30mm T HI 50,
S HB (mm)

AR TA R oh A | Fe  EPEAFL )Y AC
Specimen for driving resistance, Tof FE-— FEAR S kR A didk Uico BB 1345
withdrawal resistance and depth 2, MEMIREEMEARTE D,

of penetration.

JEAIEHIZRE 1 53R 720
FTOIEAHLT (kglem) = Py/l
i

&

n

Pyt STOEANICE
[t §TOHABES
b) $TDTI & Y b
JEAEHARE Uicilligf & 672 B W,
Fig. 5-2 DEBETHE Uiz, SI&ks ME

Ulem R E (kg)
(

cm)

l * |
b b4 b

() E X 3B IR (2)81 1 = &L Utz EAXD G E T TORBIFMIZ
Driving resistance Withdrawal resistance
KSHINTH %,

{2 50 mm/min & U, WE—s|SREEEZD

Fig. 5 [EAIEHL, 11 MbTHIE L
Apparatus for measurement of

Gl &R SRR SR 720

static driving and withdrawal. FT o5 R &L (kg/em) = Pyl
1: 0~ K+ Load cell 4: F+ v 7 Chuck
25T Nail 5: kKX — Holder cic
3 R Specimen

Pyt $TO] &4k & 10 E L 7o SR T (kg)
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b —& desss———1| i
__—____‘_@__i:

& - =
? PRI

Ll L o oon

—30 —

K Fig. 7 43T 5ick 25N OMRY
Specimen for splitting with nail,

]

£
(e}
2 Fig. 6 ¢ 4T b %
‘l' Appamtus for impact driving.
’ﬂl 1:9 Nail
20 Specimen
2 3: Hammer
4: 7% 4 F Guide rod

51k vK— Magnetic holder

L1 gTOHEATE S (cm)

C) I BABIC R HET DA

BN DFTT B (Fig. 6) 2 MV, FEAKIAOREN OR BEICEHT S Uice #1135 5h Uitk
WA BAATEE S S, BEE 1kg DY =—%8HO 10cm LA D HRE F S+, 3l 0B Lk,
FIDMEAE S IBETHT BATRIC / F A THE U TRD 72,

d) T bick 2ENPT &

T (5 2cm, IR 6cm, R 30cm, JBHEH) O SETEEDH S, 10, 15 fEONEICAED S
FHTH L, #lnossdikiasg L (Fig. Do

/

FTHM BB 2 i o0 T iR DN v v~ (3902) TEAHEMT 22 TH L. B
ZEE 4 ~18 10T H - Feo

HNOWER, WIRTHNORAZCED (=), FOMLCHNSENPLELRED (+), ALICHE
THENSRLE L2 D (++) O 3BBICH TREE KD, SInod SOBREL 5 Biicag TR L
720

(2) & B # B

FTOEAIENL, B & ARG, §15IABIC X AL S OiBRK % Table 3 10 % &,

IEABEL, Dlafkailits hEi s oBEG&o E LTEBEEIRYT 2 04 Fig. 8, 9 iIc LT,

Table 4 2447 BIC & 2 BN ORAERID SEHN LT EOREZKS LIcb DT, Szl &g
% & Fig. 10 0 L5035,

INEDHENPS, DEDCEENMD T EMT XTI,
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Table 3. §T @ B A - 8l & & & & &
Driving resistance withdrawal resistance
o
4 fi % AES (R R % =
Species Specific .
P Log No| gravity | Moisture |
(air dry) = B M
| Edge grain
PR ; - 11.3
2R VYT R Spondias dulcis 1 0. 40 12,7 15. 70219, 7
- : . 11.5
T oA b =T Alstonia scholaris 2 0.29 12.3 9 3130
. L 39.8
B+ Y A Canarium indicum 3 0. 64 12,4 38. 341, 7
Axo—g2—3I4Y7T 44.5
Terminalia calamansanai | 4 0.62 13.2 36, 7~52,7
Ly KT SO A= F )T “ i 22.5
Terminalia solomonensis ° 0.41 13.4 ‘ 15,3~30.0
” ” 6 | 0.4l 12,8 9 2.3
" " 7 0.47 | 122 I 5 T
| 10.5
T ) < Octomeles smatrana 8 0, 36 11,7 | 9 7012.0
|
. SN P 23.7
7 7 ¥ ¥ v Elaeocarpus sphaericus 9 0. 45 13.9 19. 70205 7
_ . . 69. 1
< Z 2 Homalium foetidum 10 0.89 13.0 60. 075, 0
- 23.1
b= R A S VN Calophyllum vexans 11 0. 43 12,7 21 3253
,,,,,,, i - I
< Vi A 7 Cryptocarya massoy 12 0. 36 | 12,1 8 ggjl 7
_ L 53.3
7 A 7 Intsia bijuga P13 0.76 12,2 42, 382, 3
| 2. .
. . |
Ay TR | 41.4
Dysoxylum gaudichaudianum ‘ 4 0.71 15.5 ; 33.3~46.0
T vV F T Y R Antiaris toxicaria 15 0. 26 12,8 s 0139 0
— o I 13.4
7T~ HvT R Artocarpus incisus 16 0.31 12,8 11.3~~15.7
25.2
7 A %% % Eucalyptus deglupta 17 0. 49 14,4 19 7030 3
" " 18 0.43 13, 4 o088
ot ” 19 0.60 | 13.5 21 %Z;gg o
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TA &0 & A4 A B K
and depth of penetration
T A &
JE A Static driving Impact
, o . | driving
N N TEAVE X
A AE i (eglom) & Bl ik = IE #i (kglem) e ™
Driving resistance ] Withdrawal resistance penetration
N R R S R T p— )

N = T B N N S ] it H T B B A O ®E O #EHEE,
Flat grain | End @ Edge grain Flat grain End  Edge grain
14.5 f 1.3 ’ 10.8 ‘ 8.9 . o
11.3~18.0 | 5.0~10.3 8.3~13.3 | 7.7~10.3 2.7~ 6.8 | -8
[ — T 1 - —_—
11.8 ! 7.8 7.8 ‘ 5.8 4.3 "
10.0~15.0 | 6.3~ 8.3 6.0~ 9.0 | 6.0~80 4.3~ 5.7 "

40.9 29.7 35. 6 1 35.6 21.8 28
38. 3~44.0 28.0~31,0 34,0~~37.7 I 3.33~41,0 20,3~22,7 ‘
40.2 | 4.3 37.5 ‘ 34.8 18.6 48
37.7~41,7 I 21,0~26,0 28,7~48,7 30, 0~-38. 3 14, 3~21.3 :
23.5 16.9 1.4 | 198 8.0 o5
19 ~30.0 12, 7~24.7 10, 7-23. 3 17.3~23,0 7.7~10,7 .
19.6 11.3 13.7 14.2 7.1 0.1
19.3~20.0 10, 3~13.0 12,3~15,0 13,0~16.7 5.0~ 8.7 :
25.8 18.8 19.3 21.3 13.3 6.0
22,3~28,7 16,0~22,0 18.0~21,0 19, 0~238.3 11,7~16.7 :
8.2 7.3 6. 1 5.5 5.3 10. 8
9.0~ 9.3 7,0~ 7,3 5.0~ 8,0 5,0~ 6,0 3.7~ 7,0 .
23.3 14.3 ‘ 17.5 18.3 9.5 80
20, 3~24, 3 11,3~18,7 | 16, 3~20, 3 16,0~21.0 i 7.3~12,7 :
61.1 55,2 65.3 53, 8 43.1 s
56,7~67,0 53, 3~58. 3 55,0~73.3 48, 3~57.0 39, 7~47.7 :
4.3 18.1 16. 8 9.8 11.6 62
23,0~27.3 17.0~19,7 15, 3~20,0 | 17,3~23.0 10,0~13.3 ; o
| ! ‘
8.7 1.2 6.6 ‘ 7.0 4.3 15
9.0~11,0 6.0~8.0 | 53~7.3 5.7~ 7.3 3.3~ 4.7 A
58.5 ! 43.1 47.8 48.1 30.3 o
51,7~63,0 41,3~48, 3 36, 7~60,7 46, 7~54, 3 21.7~40,0 :
0.1 | 288 31.8 w3 | 224 -
28, 3~46. 0 24,7~35.0 23,7~40.7 19, 0~44, 7 ’ 18, 326.0 &
8.0 6.1 5.7 5. 1 4.2 17.9
6,3~10,0 5,3~ 7,7 ‘ 5.3~ 6.0 4,7~ 5,7 3.7~ 5,7 .
13.3 ’ 10.8 8.6 8.3 6.2 13,4
12.0~14. 3 8.7~12.3 | 6.7~10.3 7.8~ 9.8 5,0~ 7.3 :
— . R S S
21.4 1 17.5 16.9 | 18.7 11.9 79
19.3~34.3 | 11.7~25.0 11.0~22.7 | 12.3~23.3 7.3~19.3 .
19.4 | 8.9 12.8 12.6 4.8 62
17,0~22,7 | 8.0~10,0 9,0~16. 3 10.3~14,7 4,0~ 5,7 :
2.4 118 w2 | 209 .3 .
25,0~28, 3 } 9.3~14,0 15,0~32,0 ’ 18,7~24.0 7.0~ 8.0 ’
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Table 3. 5-3% (Continued)

BRI TS

#2955

W OE | s ogom
' o sprl e i & K & —
Species Specific . B
Log No.| gravity l\é[(())lllstte%lrte e
(air dry) . E |
| Edge grain
T o — R — H A Syzygium sp. 20 0. 68 44,2 20 gigg .
7 7 7 Anthocephalus cadamba | 21 0.40 13.3 15 51?9 .
e _ i . R
T R v T Evodia elleryana 22 0. 34 13.4 12 é{?s ”
4 ¥ v Pometia pinnata 23 0. 61 15.0 ,, 80
1 55.3
” ” 24 0. 81 14,6 49, 761.0
” ” 25 0,76 15,1 45 gigs 7
A . . . 43.8
P o v Pometia sp. 26 0. 62 13.8 35. 3050, 0
‘ - S
N7 F Y A N 23.0
Palaquium erythrospermum 27 0.45 12.9 22,0~24,3
75 v F g % T Planchonella thyrsoidea 28 0. 45 11.0 5 él?g 3
7T v X ua 4 Pterocymbium beccarii | 29 0. 30 11.3 ” 79;% o
, . . .. - ; 32.7
- o F A Celtis kajewskii 30 1 0.58 14,3 26. 3240, 0
. IS s . ‘ 12.8
A F Cryptomeria japonica (18F) | 0. 36 12.6 8. 16,7
= / F Chamaecyparis obtusa } (ZéHj ) ! 0. 45 12,6 20. éi% o
|
S [ R 1
. o B , 25.4 |
T v 4 Y Picea jezoensis ‘ (10C) 0. 45 12,2 24,326.3 |
= " - ~7 y ) : ‘ 7K } & 25.4 |
7 7 =4 > Larix leptolepis (91) | 0.53 12,0 17.7~34.3 |
. | B 40.3 |
7 Ea Fagus crenata (3BF) | 0.63 11.6 | 887523 }
o - ‘ , ; 4.5 |
N z F 35 Quercus cvispula 0. 61 12,1 | 34.0-55.3

} (45D)
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A B
i A Static driving Impact
R o _ driving
A JE H (kglem) 51 3% & 45 4 (kglem) St
Driving resistance . Withdrawal Tesistance penetration
BB AT A T O A O REHE
Flat grain End Edge grain | Flat grain End Edge grain
24.7 15.9 0.6 283 14.3 -
20,7~27.0 12,3~18.0 25,0~38.7 21,7~34,3 12,0~15,3 ce
17.6 13.2 10.2 | 11.8 1.5 .
15,7~20.3 12,3~14.0 8,3~12.0 ! 10, 0~~14.7 6,7~ 8,7 o
14, 10.4 9.1 | 9.6 1.2 0.8
11.3~17.7 9.7~11,3 7.7~10.3 | 8.0~12.0 6.0~ 8,0 e
37.3 2.1 31.2 31.9 14.4 -
28.0~47,3 18, 3~25.0 21,0~40,0 23,.3~42.0 12,0~16,7 b
58.5 43.4 49.2 52.3 35.9 .
49,7~66.0 41,7~~45,0 43,0~53,7 43, 0~66. 7 | 32.3~41.3 e
50. 8 40.6 44.5 47.2 30.9 6
46, 7~54,7 33.7~46,0 39, 3~50, 7 41,7~53.7 24,7~38.3 -
S ‘ }
43.4 30.8 38.4 40.6 | 23.8 3 0
39, 0~~46,7 29,7~33.3 26,7~45,0 32.0~47,0 ‘ 21,3~27,7 :
22.2 14.9 15.3 15.5 | 9.3 6. 7
21,024, 3 13.3~16,0 13.3~16,0 12,0~~18.7 ‘ 8,7~10,0 o
11.8 12.8 14.5 12.7 10.5 55
15, 3~20,0 11.7~14,0 13.0~16,0 11,7~14.3 9,7~11,83 ’
10.8 6.4 6.6 6.7 3.7 152
10,0~11.3 6,0~ 7,0 5.0~ 8.0 5.7~ 8.0 3.3~ 4.0 .
o SR 3 }
33.4 23.7 22.2 23.1 | 16.6 i
31,7~35.83 21.3~27.3 18,3~28,7 20.0~26. 3 } 14,0~20. 3 '
14.2 7.4 9.3 8.3 5.4 I
12,7~15.7 7,0~ 8,0 8, 7~10. 3 8,7~10, 3 4,7~ 6,0 -V
21. 6 12. 8 15.5 16. 1 10.4 6 s
20, 3~238. 3 12.0~15,0 12,0~17.7 15.0~16,7 9.7~12.0 '
30. 8 11.8 18.5 22.4 8.6 A
27,7~35,0 10,7~13,0 15,7~22,0 20,7~24,0 7,0~ 9.7 :
27.8 13.8 14.2 17.3 1.0 .
25.0~31.0 10, 3~20. 3 10, 0~18, 3 15,3~21.3 8.0~18.3 -V
|
42.6 34.8 28.6 30.9 25.8 \ -
40, 0~46,7 31.7~38.3 24,7~34,0 25.3~34,0 28,7~28.7 i -
35.5 29.1 8.4 237 19.0 .o
33.3~36.7 26.3~33. 83 22,0~37,3 { 21,0~25,3 17.3~20,7 '




Table 4. §7T

Frequency of sprittings by nailing

7

3
=}

w ok 3

#Hoh WM O

T 1 B (BB 5 oiEEE) End distance

Boom 4 EAEE E E "
| . mm (==

Species Log No, ;PRtie =T

2R VYT R Spondias dulcis ' 1 0. 40 0 0
7 VA b= T Alstonia scholaris \ 2 | 0.29 0 0
AF VU A Canarium indicum i 3 0. 64 4 0
1= iﬁ 7 ;‘e);mz'nalia calamansanai 4 | 062 4 0
Ly F‘73'7V51~‘Ti%f)7; ’ o 5 0. 41 1 2

erminalia solomonensis

” ” | 6 0. 41 o | 4

” ” 7 0, 47 4 0]

T } < Octomeles smatrana 8 0.36 0 0
7 7 ¥ ¥ ¥V  Elaeocarpus sphaericus 9 0,45 2 0
< 7 R Homalium foetidum 10 0. 89 4 0
howa 7 o4 v A Calophyllum vexans 11 0. 45 0 1
< Y/ 1 T Cryptocarya massoy 12 0. 36 0 0
4 A ¥ Intsia bijuga 13 0.76 4 0
rAT 7 D?soxylum gaudichaudianum 14 0.71 4 0
TV F Ty A Antiaris toxicaria 15 0,26 0 0
T b Hov S R Artocarpus incisus 16 0. 31 0 ‘ 0
bl A v v Fucalyptus deglupta 17 0. 49 1 2
” " 18 0.43 2 0

— X 49
30mm (==10D) 45mm (=15 D)
\ T - Grade
o+ | - o+ -
0 0 i 4 0 0 % I
0 0 | 4 0 0 } I
1 2 1 0 0 1
o 2 2 0 1 m
0 0 4 0 0 I
0 0 4 0 0 i
0 1 3 0 0 I
0 0 4 0 0 I
0 0 4 0 0 il
4 0 0 2 2 A\
0 0 4 0 0 i 1
0 0 4 0 0 LI
s 0 0 1 3 A%
1 3 0 0 2 v
0 0 4 0 | 0 1
0 0 s | o | o I
0 % 1 3 0 0 I
o 1 3 o | o0 I
| ‘

— 06T —

AW

£ G6C %



4 ” 19 0.
Y ox —F = A Syzygium sp. 20 0.
5 7 5 Anthocephalus cadamba = 21 0
T R Y T FEvodia elleryana 22 0.
i 19 v Pometia pinnata 23 0.
” ” 24 0.
” ” 25 0
z 17 v Pometia sp. 26 0.
N Y A 57 0
Palaguium erythrospermum
75 vV F 5 x5 Planchonella thyrsoidea 28 0.
e S = S 1 Pterocymbium beccarii |29 0.
v F 2 Celtis kajewskii 30 0.
Z & Cryptomeria japonica = S 0.
E / +* Chamaecyparis obtusa i H 0.
= ) =y Picea jezoensis | E 0.
) 7 < Larix leptolepis K 0.
v + Fagus crenata B 0.
N xS+ 7 Quercus crispula M 0.
|
1) DT om|E%E D : Diameter of the nail
2) H:ROFEToHEN + : Splitting to end
+  fuhsER + : Small splitting
—rEn L — : No visible splitting
3 ICI<<m<IV  HhPgn
—_— Order of splitting easiness

60

68

. 40

34
61

81

.76

62

.45

w

4

HoEE 2D 2 2 9

=]

= = T — T — R S

(I (S H) ERMTHOH L=F -7 = LLye

— 161 —
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70~ ¢
o East New Britain woods
S0k~ s Japanese woods
sof- °
wE
Eé “¢ °
B, 40k o
g
©
Yy .
(=
iy Lot
T Fig. 8 [TAfEHIE HEOREFK GER)
ok S The relation between driving
. resistance (edge grain) and
oL a S R e specific gravity.
[ & (RE)
Specific gravity in air dry
70
601 » East New Britain woods
¢ Japanese woods
50 . .
QJFé ®
25
2 o .
Dy °
e ’
= w 30 P
LT
8= -
. N . N = 20 .
Fig. 9 BlR&ERE LEOHEK GER) = :. -
The relation between with- ol Lt
drawal resistance (edge . e
grain) and specific gravity. ol T T ™
it & (aw
Specitic gravity in air dry
v ® ,: L]
I
W [ ,‘ b4
>
je3
gw H
chh il ® ?. ®
Ly
o=
S
j,: " I :‘509 ®
= d
v
1
I cewefd 3o Fig. 10 #lNn+o7 & & DR
The relations between splitting
tendency and specific gravity.
[ 1 L1 ] 1 1 i L1
0 02 04 08 08 10

e & (a#)
Specific gravity in air dry
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D EALRL, SRS ELEE OMICRBELEENED, WINbhEEL LS MNT 5, 5
SREIEIL Py (kg) & SBHEr EOBRIR Pp=771%0 TLYH &N, KEMERREBIC X 2REOHE
HAP O 2.5 £ < BT, DRED,

2) ENATIORER, —RiIKES ESICEAL, HhREMEESENDTVD,, AlEIC BETHE
HOBA, WS DML, bHETRITOEED 15 LI EIKYT 3 C LRI T 5599, A%
BRTE, 7R, 74 715D TRAFTOHNELEL, £4V v %, 2v v (23, 24, 25) LD
ThDINSBENELE Uice CNOORRBICEI BT 3413, oD FIULMCE - TEAEDH
D5 ENRETHES,

3. XY MELEE

[T N o

KB A PROBEHCHEAT 2BO0ERE LT, 2 ¥ MELICHT 2 5 AM ORBE A REt L
Foo AV FEABERAGLT, Tuyv s ElED, MOEMBRIZNET 2 HEICL-T, &4 ¥ ML
DIFOREA T,

(1) & 8 F &

LAV b KB T E Y 7134 20mm X 20mm X 25mm D DEE- o

AV P ERBEKOERERICONTIE, &4V, ABREGEEL LD, 180:10:75 & Uiz,
FENCHER LicAMOLBREIL, 0.26 55 0.79 DEIcAmLTEDS, HFHLEAROE—ERT
O ERHEICIOPRBDODELRL, SOICAMOMENHEREICED, ABOERICENTDDEISD
720
KOs, BREZVEHEOENICIY, ARREBICENIEL, 70 v 78k, KRBTk
ESBEIC K- TRID, i, A v 70y 7HOREO SO 5 RBIEOENMT 2 ENEL S5,
CNOOBERBANVKEELTEY, AMORLBIGUTEA ¥ b, A¥, KOEBLEAMCEZLSC
SREETH -7,
KEEREZ, €AV F, KBTo v /70mEz0b0XD, &4V MELEEOFREZHRT T4 &0E
WTHBOT, KMOMEOELZRLIZNT, €2 Vb, K, KOEELR—EIC L,

DR Ui
MBS LIBICA SN ARETF = VY —TEHEYD LEED, O T TRBEE-T Lcdi-T,
FRELEBRL ORI IZ—E T L, Wi, DHMRBEBALTVWS, O Fid 40°C IFTHowmiiE s, /N
BT L, 100~24 X v ¥ 2 ORED & DAESIHIC LTI Lo

2) & XV}
THD7 77 1S A0kg D D% EH Lice B X v MR SHBEL#EEL 7 v FeA VT
%Z)O

3) XV KRWTaw s ORE

oy 7OKEX EX 20mm, [ 20mm, EX 25mm

RN N/
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7oy 7 ORI T EERICH L 10 A

BABEER: 2 v (55 180
Kok (R 10
7K 75

2V MCKRBERAL, ToICERhEbE0b, TIEROKEMNL, khsl, BDhET
TEFIOTENMNLD, KL< D2&CH, BWHhPICBKERER, BTREHMLTITay22L0HL,
FERICIE Ui,

o ERERRE, BB 4 B BICT - 7,

4) T AR

Tu oy 7 BERICREO R TEETH -7 20 mm X 25 mm OF% LG L, 0% EFHOEL
AT —VFETHERE Utc, JEREE L, B 9.80 mm, BERE 0.7543 cm? TH %,

RF—VIBEDE AV FEAD BTRERES lmm T, BERHELNE L. HEICITEERIETR
A—1t2777 185,000 % i 7o

BIERER D DA TEM R S AR, SRS LM Ui,

B S (kglomt) = HALHES R (e)

(2) # B & R

$ERA Table 5 ICRL7co HEEELT, XV IDAHEDED, €AV MELEEDHLLOLNENE
INTNBIY =YD, 22V MEEEDS L EINTNEH 7=V LHMPER VIS DORERES Table
5 OFEICR LT,

AV P OBDEBEAD LAV EKOEBKIZI80:56 TH b 77 <V LMARERFREKRBEN
WHEEDSDTH 5o

Table 5 Itk D, &4 Y FEIEESIZVEINTOS Y <Y OWHEMR S ) 638 kg/cm?2, + #
VIMNEEERD AL INTNAEH T YA 469kg/cm?2 Th b, COTEIVEZT, KBpAr BTt
1T T Z=a—F=2THDIB, 2tV VEMBEENEINEELONEZHDERDELEDTH S,

HFVT L, AZ0~2~3FYTF, Ly FT59V2—3+07 (5,6, 7), =V=, #u7
Ly, BAS w7 R, ALY (18)

ZDMhOH ORHMEELBCTEREZLSLDEEL LN, BELVLDORRDOEBVTHZ,

JIVEY, J4F5, TYFTUR, TVFANTR, 373, 49V (24, 25), Tv~ud, -+

F 2o
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Table 5. &x ¥ b« A7 0 v 7 OWE L ES AR S

Density and partial compresswe strength of cement-wood powder block

| W HE

. - = B & | Partial compressive
it T 1 L[“J‘*%ﬁ | strength (kg/cm?)
N Density SPHGUNMER) BRERAE
Species Log No. Average ‘Standard
(g/cm®) | (min.~max.) | deviation
2R Y VT R Spondias dulcis 1 1.73 419/4\(3202 r 32
TNV A b= T Alstonia scholaris 2 1.56 38411272 25
/B S B ARV Canarium indicum 3 | 1.79 48(53202 42
{xza—g—3F Y7 Terminalia calamansanai | 4 1.85 54O§EZSO .25
Vy F759va—3407 ) 5 169 620 ‘ 38
Terminalia solomonensis ' 569~689
” ” 6 L.75 ez “8
” ” / 1.68 31g1 58
b ] 4 Octomeles sumatrana 8 1,68 45553212 48
/2NNy B Elaeocarpus sphaericus 9 1.68 293?3;'173 57
= 5 A Homalium foetidum 10 . L.75 375'}3;00 33
V<= N P SR VAN Calophyllum vexans 11 | 1.83 59112276 25
=4 Y/ A T Cryptocarya massoy 12 j 1. 66 4145297 27
y 4 5 Intsia bijuga 13 1.63 B 26
LA w7 A ] ) 14 1.73 504 33
Dysoxylum gaudichaudianum : 463~566
TV F T Y R Antiaris toxicaria 15 1,48 2512337‘ 33
Tk T R Artocarpus incisus 16 1.45 25332?309 19
# A v v Eucalyptus deglupta | 17 L7e o8 32
” " 18 1.76 | 5023‘?261 | 18
” ” | 19 1.75 1 367§lg95 ‘ 59
Yo — X — H A Syzygium sp. 20 1,71 4561}1214 i 23
7 7 Z Anthocephalus cadamba I {173 28412%73 22
|
. K v 7 Evodia elleryana 22 ‘ 1.71 4061?249 43
4 v v Pometia pinnata ‘ 23 | 172 42016218 36
” ” i 24 1,63 | 3203?210 29
f \
” 7 25 hod 2860411 5
N . 459 34
2 v v Pometia sp. 26 1,64 408544
25 o w4 Palaquium erythrospermum 27 1,63 399i§226 37
I VF ar T Planchonella thyrsoidea 28 1,70 406?%283 26
v N o A Pterocymbium beccarii 29 1, 64 3]4§Eé84 19
+ v F 3 Celtis kajewskii 30 1. 66 765?\?331 19
£ X vV b DO A Cement (without wood powder) 207 772?3? 083 100
o : 1 638
T Vi < v Picea jezoensis Lo 72 . 49
‘ 584;6301
b 7 =4 v Larix leptolepis ‘ 1,73 50

380~532
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4 Lt FHEBR

Bl EY, RBE Y, IERMEa

U & OENEMICONT, RO 4THHORBRZEM L,

a) ghEECK 3 i8R O B

b) T ) ERICHT B RE O

C) BRIGFHITHF 2 BT Dk

d) KEIC & 223 2 BT o bk

(1) & 8 F =&

DR B M

HEARRITE I 24 BIRE 30 MR TH 5o THEWE] ORBRTOELTONKLES smm, B 7cm, £52m
OWER GB14 Fig. 2) %, &M THMAFBICL, E& 3.5mm, §7cm, KX 7.5cm OO
HERFZER Lico B8 - DM ORBIOE - & LRWEEICOWVTIE, BBV OB X bR & (F
WL, chZBEMmL, RBicft Uiz, 272, oV ba—uifd UCHEEMOSIER 3 i, TR3ER 2
B2 E R ER L7,

2) MEEERSE

MEO WERR WEasEi (AARERIERALSME ND-KS&) kb =jigE X, Y, ZZAEL
Too BIETRIIER 30mm OMET 7.07cm? TH 5, T/, HABEEENCRBR Ly b3 2HM%E
—EI L, FMBEIHOMEBFBREL S IORIC, BEALE U THERSICEE Ui

BIBROFE YL 5 I KB RER RO Lab RIC X 243 4E 13 JIS Z 8730 a8 Rkl it -
T~ X DEIL L, S S5IKRBF 3SHOFEEE S Ll

L=10Y* (1)
@ =17.5(1.02X=Y)/¥YT e (2)
b=7.00Y —0.847 2)/YT e (3)
AE=[(AL)2 4+ (4@)2 + (4B)D)T e (1)

T TIC 4L, da, 4b ZHEFIRO L, a, b DF
T, ZHEEDS B Y BAEICHET 20T, HERISEEELOBROBELLET 5700, (5) K
ICEOWERDE Y, 28 Ui,

deli#xwo ........................ (5)

LT Yo RIENO Y, Yy RABEGED Y

9 I ik

a) §kick BiEY

Gray?®, REFOBIORBES® SEA LT 2L 2 PokBRIC X 2 EBOEANENET 5T i
X0, BEEOPFHIICHT 2 BIEEHE L,

(1) PREEALFEE



T T o~ F = TR OIITHEE (85 ) CRAVERETIZEIE) — 197 —

0.1% 3L 2 Pkl (FeCls - 6 H.O ROGHEER 1R THED 112 AN A7 Vv D 2V
i, SHE KT3I (BF 9D OT TIHMEMNAE SN TY 2R 2 EEICHEE LT, 550
2 Uico RIEROBRER 200C Th %,

RS, B EENT 4 OEER U CEEEREIC > T T EEGKERI TR LI,

b) Tk VickBiEY

A = LRI S AEEOEACENET 2 &ic kb, KRBT T v Y BT 5 k%
HIFE Uico

REOWRDICE 2L, AHOT VA UERT pH 11.0~11.5 DL ETa#EkFE L30T, XK

KBTI pH 12.0 (7 2EM pH 2 — 4 —T JlE) O #&4 / —2KEE (NaOH FCHISERG

TR ZHEA U

LTI G DEE L FFET, 20°C THOMRE, BN T4 BMTE L,

c) Bick BIEY

Yo VIBKIEEI X AFEBDOEAVENET S CEICk D, KB OBEY I 2 B2 HE Lo

REOUPRED k2L, AMOMBERITY 2 vER « BAKERE i pH 5.0~pH 2.0 TR EA
EFER LI, pH 2.0~1.5 PIFCRAERICE L30T, AREICEOTE pH 1.0 (F 7 28R
pH A —2 —THE) O 2 VHKEE (COH; RbsE R TS 2HEH Ui

IR IR SE R DE & FEET, 20°C T 5 SRR, BT AREER L.

d) KBt & 5%

FREOXBILIC X BBEOEANE LBIDIC, &5 UnMEadillE Leiihi 7 v valo -
ICHEE L, W40 BRI ERRGOR I (RS ERR) TAEDEICRE Uk, ZEHBIL S BIlicDH
72D, BREROES, BROBLH /o KRBT 2 vE— OFEIEL A7 Bk o B g st
PH-11-UT T, 3683 AR R EAIE (300~400 nm) MEMAER L, S ixvF—EORBEHI
70.75 Langley (=calfcm?) Th /e, BEORTEa v P a—upf & UTHERASNERSLIRNEE D
NTWEE/ FMPRIRTH S LPICEE LciEdd - T L,

(2) & B # R

a) GEGICHd BT o Rk

HiEE L7z 0.1% FeClg - 6 HeO R ~OREIC I D, RAHEBREE c 2R 80 Fh e KR
DTG Uico Table 6 ICEBBOLBETROMEERIZNRE X, Y, Z GIBRE 305 50
RENZ IHOMBEERT) BIUdE 48, WEBDHE Yo O GRERN 3HD 2R Lic, 154
BEOHIER, % 4E=12.0 DL EAR UBRELSIERICH LTlROEBERA Db 0 (S S), Fi:
3% AE=2.5 TN ERUABEEBOEEE 230 (BE L) & L,

BAWEYER Ui, TbBHE S (Strong stain) £ e ElEE 6260, 1 To—2—3
FUTOLE, vy F779v2—3707 (5, 1) OLM BXG M, 77 v Fryonl, hxvu
(18) O, 2w v (25) OUMBIOa v bo—ubd UTHRBICGRBR UAEEMD I X435 Gk
TH B

BOERER U, TR L (Light stain) 220 250 EEE2 S 2b 0, TR =D

DR, )OI, Ba T o v ADLE, /AT O, X4y 7 ADNEE, T 77 O0E, 5
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Table 6. $& 5 # i x4 ¥ 5
Staining sensitivity of

Ch " f ]% ﬁfl[I fiﬁ
LA DR ange of color of woo
- 0.1% FeClg-6
W 76 %, = o with % FeClg ,Ez,@f‘
. Heartwood X . b [
Species Log No. or Untreated parts
sapwood - [ I
X Y Z
s . 44, 43. .
28y YT : Heart 1 61 3.11 31.53 B
Spondias dulcis Sap. 40,91 40.96 | 32.52
TR F = 7 i i
Alstonia scholaris |2 ‘ Inner part | 50, 35 49,88 32.22
Heart, |  39.24 37.80 27.88
AoF Vv A 3 i
Canarium indicum | Sap 44 67 43,37 31 37
Axa—F—3F)7 V
Terminalia calamansanai 4 Inner part 38.38 38. 68 24.41
e = N Heart. 33. 49 31. 60 23.17
Vy F779v8—3F17 5 | I T
Termialia solomonensis | Sap 36. 22 25 44 24 74 |
| . . . . ‘
i |
Heart, | 37,33 | 36, 28 28,75 |
4 6 B . B S
Sap 37.55 ‘ 37.25 26,48 |
Heart. | 42,91 | 42,67 34.29 |
” 7 1 b |
Sap. 42,04 ‘ 41,95 24, 47
Heart. | 38,78 | 38. 81 30,19
T 1 -z 3 i | —
Octomeles sumatrana | | Sap 35 19 ‘ as. 41 2. 41
| | . . ‘ . 6.
79 Y F v ! : P
Elacocarpus sphaericus d9 ’ Inner part ‘ 59,98 | kéO, 50 46,67
- 1 Heart. 22,31 | 20. 31 12,54
=z 7 LA 10 IR S R
Homalium foetidum | Sap. 31, 53 ‘ 29. 00 16,82
0 7 4 v A 5 1 r ‘ .
Calophyllum vexans \ 11 i Inner part! 40, 52 \ 37.99 ; 26. 41
- v 4 7 ‘ 5 ‘ 5 |
Cryptocarya massoy 12 Inner part 57,51 w 57.76 46, 32 |
| |
_ Heart. 27.70 | 25,99 13.65 |
7 A4 7 13 ‘ | ‘ !
Intsia bijuga ‘ Sap. i 38.73 | 37.85 | 21.07
£ A4 v 7 R } 1 T e
Dysoxylum gaudichaudianum 14 Inner part 48,54 ‘l 47,83 32.52
TV F T ) A | \ ! - -
Antiaris toxicaria 15 | Inner part‘;‘ 60.03 i Amé{f? 1 ,,j: Jj
TN AT A : [ -
_ Artocarpus indisus 6| Inner partl 56.80 | 57,08 42, 64
B A Y \ ‘, ‘: ‘
Eucalyptus deglupta L 17 Inner part | 45, 62 | 473. 30 ‘ 31,28
4 ‘ ‘ R S
” ‘ 18 Inner part | 41,03 | 38. 38 ‘ 27,22
” | 19 | Tomer part| = 47.32 45,07 | 32.90
S — ! —— |
T4 — 4 — 7 A [ | ‘
Syzygium sp. l 20 | Heart. | 28 78 27,64 | 1?, 56 1




°
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B OE oo ®m M

species to iron

NN D) 1

S(l)ll?l tti(()mthe treatment . s i W <) N—

R T R ne | A

. ’lreateyd parT Z _ Color difference Dsfca;:gi«znreeétsio Stain grade

a5z | z/97‘ 27.04 ‘ 5.7 3.5~ 9.6 12,1 11.0~13.2 M
34,47 34,48 27.79 k 5.0 3.9~ 55 143 11.3~15.9 M

O ugoa | a2 2072 | 2.4 1.6 a8 6.5 3.9~10.6 L
28.78 27.91 22.4171 10.9  8.8~14.2 28.5 23.9-35.6 M
35. 31 } 34.57 25.83 7.8 7.2~ 8.9 20.8 19.4~22.9 M
18.96 | 19.17 14, 43 200 18.3~21.2 ; 491 46.5-50.5 s
278 | 2107 | 1655 | 117 1L.412.0 | 33.9 31.8~36.5 M
23.22 | 23,27 17. 54 ‘ 127 1254129 34.4 33.3~35.5 ‘ s

2798 2785 22. 49 8.6 8.2 9.2 | 245 23.3~26.1 | M
2751 | 27. 61 25.1 21.5~27.9 ‘ M
27.91 ‘ 28.08 | 3712 33.5~44.0 | S
20. 13‘7 20.79 15, 35 ‘ 21.8 19.3~24.3 } 19.8 45.7~52.7 \ S
36. 47 l 36.52 28, 34 23 1.5~3.2 | 6.5 44092 L
32.34 | 3251 24,35 3.0 2.2~ 4.1 9.6 7.4~10.1 M

7 “‘5'9;';;71 40. 10 3373 15.1 15.2~16.2 | 33.8 83.0~347 s
17.09 | 15,23 10, 48 8.7 7.0~12.0 ‘ 27.5 23.5~34.2 M
24.11 ‘ 2153 14,13 8.7 8.0~ 9.1 | 246 22.6~258 M
37.03 | 34,48 23.42 2.9 2 95“"2&97‘ 9.2 9.0~ 9.5 L
54,94 | 55. 07 44,27 1.9 1.3~ 2.4 ‘ 3.3 2.3~ 4.7 L
19.27 | 18,31 10, 18 \ 8.9 7.9~96 | 212 254295 M
26. 86 26.35 716.23 1 '1176 m/u)d 30. 1 27.5§32,4 M )
47.63 | 46.80 31.34 | 0.9 0.8~ L1 2.3 1.8~ 2.9 L
53.71 ‘ 54, 45 397: 7174” 5.2 4,9~ 5.6 12.4 11.5~13.8 M
46.12 45. 80 32.381 7.7 6.8~ 8.3 19.2 17.4~20. 4 M

7777777 3.15 | 3179 23, 64 8.4 6.9~10.0 \ 238 19.1~26.6 M
2420 | 2331 19.26 | 18.0 15.3~16.6 '; 39.0 37.9~39.8 s
33.89 32,59 24, 46 10.8 10.0~10.9 ‘} 26.9 25 6~27.7 M

" 20.88 20,43 15.70 1.9 6.0~ 9.0 ‘ 23.9 18.4~27.1 M
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Table 6. o3& (Continued)

l Ch z i E1 ?ﬁ jlﬁ
N TYel ange of color of woo
: N g 0.19 I3
wO® 4% BAES with 0.1% FeCly-6 H;0
. Heartwood K. i H
Species Log No. or Untreated parts
| sapwood |- ‘
i X Y Z
Yo — 4 — H A \ !
Syzygium sp. ‘ 20 Sap. 29,42 28,21 20,72
7 7 7 5
Anthocephalus cadamba 21 Inner part 51,64 51,64 35, 55
T R Y ' ) , -
Evodia elleryana 22 Inner part 59,52 59,52 44,22
Heart. 37,18 34,93 23.98
4 LY. v 23 RN e
Pometia pinnata Sap. 29.18 26. 81 17. 51
Heart. 34,24 32,16 22,81
” 24
Sap. 30.78 28, 25 20. 29
Heart. 25.92 23,54 | 15,99
” 25 !
Sap. 38.02 35. 39 26,77
| Heart. 41,87 39.83 28,23
g U v 26
Pometia sp. Sap. 37.61 35.71 25, 55
o = Heart, 35. 44 33,18 20, 86
A A 27 “
Palaquium erythrospermum Sap 3373 31.30 2111
VA N
Planchonella thyrsoidea 28 Inner part 1 49, 83 49, 06 37.83
7 Y N | 4 1 I -
Pterocymbium beccarii 29 Inner part j 60, 25 61,54 48,32
€ v F R | | | e
_ Celtis kajewskii 30 | Inner parti 55. 23 } 55,34 34,98
‘ \
2 a2 %Ieart B 416[L \ 39,12 25,42
Cryptomeria japonica Sap. | 54,38 | 54,32 39. 60
w7 = ‘ N
Larix leptolepis Heart. 49, 38 46, 42 28, 42
= J + = =
Chamaecyparis obtusa ] Heart. 56,70 55, 50 36. 52
N zx  F 7 .
7”Que1’cu5 crispula ‘ Heart. | 34. 43 33. 42 22,15
_ = - ‘ ’
Zelkova serrata B Heart. ‘ 43,93 41, 40 25.10

T HRA3KOFHE
2) L :EWVHE, M:REEOTHE, S Gk




2)

L : Light stain, M : Medium stain, S: Strong stain.

RPT Za—F 2T HOITHMEE G553 CRA BT — 201 —
I -
;1;1?1 ttignthe treatment o s il A <e8 —
TR S R e | B
o remedpante Color difference | Decrease xatio | Stain grade
S z _
23.02 | 22.55 17, 54 1.3 6.7~ 8.3 216 20.1~24.2 M
49. 57 49,15 32.58 2.2 1 8;;7 72. 7 . 5.4 4,5~ 7,0 L
54,11 7573; ‘83 37,71 - 39 7 3.8~ 40 ” 8.7 9.6~ 9.9 M )
25. 46 24, 44 17.99 11.0 10.4~11.6 30.2 29.0~31.7 M
23.27 | 21,68 14,76 6.1 5,1~ 6,9 18.08 15.1~19.7 M
2 21.63 1542 1.1 10.5~11.8 2.8 30.7~345 | M
18, 44 17.51 14,04 | 13.7 13.4~14.2 30.8 98.0~42.6 M
42 17,93 } 12, 47 1.4 6.6~ 8.7 2.0 22.0~26.1 M
2008 | 19.36 15.60 | 17.3 16.9~17.6 45.4 44,9459 s
31.08 29, 67 l 21.76 9.6 9.1~10.4 26.0 24.7~27.8 M
30. 82 29.43 | 21,54 6.4 58 7. 18.5 17.2~20.7 M
33,43 30,96 18,81 20 1.6~ 2.2 6.2 4.9~ 7.1 L
26, 83 25,04 17,91 6.5 4,5~ 7,9 19.4 14.8~23.3 M
46, 00 45,38 34, 88 3.3 2.6~ 4, 4 8.4 6.9~10,9 M
51.35 52,17 39. 88 6.1 5.8~ 6,3 14.8 14,1~15,2 1\/‘7[‘*
53, 25 53. 24 33, 07 i.4 1,3~ 1.6 3.6 3. Of\) 4,0 L
s8.43 | 3622 | 2855 2.7 2.4~ 3.0 1.7 7.0~ 8.7 L
48, 43 48, 50 ‘ 35,70 4.1 3, 6~ 4:4 10.3 9.3~11,0 M
39,05 36. 60 22,58 1.9 7.2~ 8.5 20.7 18.8~22.1 M
51,00 49, 57 32.35 3.6 3.1~ 3.9 9.4 7,8~10,7 M—
19_”6’0 19. 48 ‘ 15,35 16.0 15,7~16.5 . 41.0 39.7~~41,7 Wér'“&A
2 31.10 18. 80 8.8 8.3~ 9.1 94.3 22.9-025. 1 M
Notes : 1) Number of specimens : 3 i - -
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Table 7. 7 »~ # U F I I
Stainning sensitivity of
- Ch: ° f E& ?:ﬁ gﬁ
LI DR ange of color of woo
12,0
Boo® & FAEE with pH 12.0 NaOH
. | Heartwood PN I il f
Species Log No. or Untreated parts
. sapwood |-
| X Y Z
. . 9. 80 7,70 .
2R VT R . Heart 3 73 25,74
Spondias dulcis Sap. 51,65 51.70 40,05
7 VA b = 7
Alstonia scholaris 2 Inner part 50, 25 49,01 30. 05
Heart. 40, 87 39.71 29,70
Ao+ ) U A 3
Canarium indicum Sap 4250 | 40.95 | 29.18
T Azo—s—3FY7
Terminalia_calamansanai 4 Inner part 40, 20 40, 36 24,99
N . Heart. 34, 14 31.98 22. 89
Ly F759v8~3F17 5 |
Terminalia solomonensis 1 Sap 30. 88 29.90 | 20. 98
| | Heart 38. 42 37. 50 29. 42
” i 6
i Sap. 43.24 42,68 “ 29,54
Heart. 41,74 41,73 33. 45
” 7 [ i
Sap. | 43,51 43,28 25.70
Heart. 39.12 39.11 30. 20
I b} =4 8
Octomeles sumatvana
Sap. 35. 30 \} 35.70 27.00
J 9 v F Vv
Elacocarpus sphaericus 9 Inner part 57,68 57.82 44,22
- Heart. 24,95 22.38 12,94
RO A 10
Homalium foetidum Sap. 32.92 30. 40 16. 25
hoa 7 o4 v A \2 o
Calophylium vexans 11 Inner part 38. 34 B 35,91 i 25,00
- v A4 7
Cryptocarya massoy 12 Inner part 53. 81 53.95 \ 42,96
- Heart. 27,62 25,75 ‘ 13. 68
7 A4 7 13 - | %
Intsia bijuga Sap. | 53.15 52.65 37.66 |
£A Y v 7 R ‘ L T
Dysoxylum gaudichaudianum 14 Inner part i 52.70 52, 60 35. 30
T YT T ) A | :
Anliaris loxicaria ‘15 Inner parti 60. 5 ot 7? 47',_?#
T AT R | -
_ Artocarpus incisus }6 Inner partl 55,65 54,35 38:45
b/ % | 5 f
Eucalyptus deglupta | 17 | Inner part | 44,32 l 41,65 29.75
1 ‘ | ‘ 3 o
” .18 i Inner part | 38.86 | 35, 68 24,51
o 19 | Inner part | 43,23 | 40, 60 28, 80
! I | I
T — B~ b -
Syzygium sp. 20 Heart, i 29, 64 ‘ 28,55 20,14
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o9 2 OB o B O
species to alkaline
d?e to 7‘?}Lle treatment = b s ERD B
_solution & 1 261 Ui S S D
R n i #*% 4E Ya (%) o
o Treated paf? . Color difference Decrease ratio Stain grade
X ‘ v ! 7 of lightness
33.24 | 31.32 } 20, 80 54 5.1~ 5.7 16.6 15.7~17.0 M
47,60 ‘ 47,66 ‘ 36,07 45 2.3-86 | 6.9 60w 7.8 M
47,68 46,54 | 27.85 1.7 Ls~1o | 41 3.1~ 5.0 L
32.28 ‘ 3.20 | 2z62 | 1.2 6.9~ 7.6 21.4 20.4~22.5 M
38. 64 37.10 25.54 3.7 3.1~ 5.0 1 1.0 94145 M
30.09 29.76 14,80 9.6 8.3~11.2 } 27.5 23.5~32.6 M
e o asa9 | 17.a 6.1 6.1~ 6.2 20.3 19.9~20.6 M
24,02 23.3o”m]‘ 16. 30 6.8 6.5~ 7.2 22.3 21,1~23.8 M -
 sme2 1 31.70 ] 23,22 4.9 4.8~ 50 15.4 15.0~15.6 M
35.35 J Cse58 | 2514 | 1.4 7.0~ 8.0 18.9 18.6~19.1 M
34.10 ‘ 5405 24,10 8.7 6.4~ 7.1 19.0 18, 4~19.7 M
34.30 33, 54 ‘ 20. 55 8.5 7.8~ 90 | 22.4 21.4-23.9 M
35.78 35.70 | 25.50 3.0 2.6~33 | 8.1 65090 L -
35.05 35. 20 24,70 2.8 1.8~ 2.3 16 L4~ 2.9 L o
51.24 51.00 36.13 5.5 4.8~ 6.7 130 1164157 M
14,82 12.28 7.68 13.5 12.8~14,1 44.9 43, 4~46,2 S
29,90 27.10 12. 61 3.3 3.1~ 35 10.3  9.7~10.9 L
28.74 | 26.70 17. 43 8.2 7.9~ 8.5 25.3 24.1~26.0 M
4818 47.78 37.28 4.6 4.3~ 50 1.5 10.4~12.6 M -
20. 20 18.10 | 9.99 8.3 9.1~ 9.5 29.8 29.4~30. 1 M
l 46,72 45, 24 31,67 6.2 5.7~ 7.1 15.2 13,4~18.2 M «
66 46. 68 31,00 4.1 3.6~ 4.5 1.0 9.7~12.0 M
55, 68 56. 52 4019*‘ 4.0 3.9~ 4.2 ] 8.5 8.1~ 9.0 Mﬁ 7
47,28 46,21 29.64 | 5.1 5.1~ 6.0 ‘ 13.2 11.3-15.0 M
32.70 29.95 20, 30 i 10.1 10.0~10.3 7777728‘3.3 27.5~29.3 S
29. 14 26.70 | 19. 10 9.1 8.6~ 9.9 26.1 24,9~28,3 S
31.29 29;4 2011 0.3 9.811.0 28.2 27.1~29.4 éﬁﬁ
24.30 23, 21 ‘ 14,85 51 4,0~ 6.1 18.2 14,.3~21.5 M
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Table 7. ©-3% (Continued)
| | Chi o f El ?ﬁ ga
JQ‘MJ‘EM@EU ang_eﬁ) f{O Or OI WOO
s 12.0 NaOH
W T & EAEE | with p a0
. | Heartwood R ik i
Species Log No., or Untreated parts
sapwood |- - S E———
X Y zZ
Yo — B —H A
 Syzygium sp. - 20 Sap. 28,96 27,62 20,14
7 7 7 |
Anthocephalus codamba 21 Inner part | 51, O? | 50. 60 32.98
= K YV 7 | ‘
Evodiq elleryqna 22 | Inner pAahI;t*‘ 59, 68 59, 83 44,88
1 Heart 36.90 | 34. 20 22,80
4 UL v 23 |- ) \ | SR B
Pometia pinnata , [ Sap. 32.25 | 29. 50 \ 18,76
‘ | Heart 32. 60 30. 60 21,00
” ‘ 24 [ R
: [ Sap. 28, 64 26, 38 18.91
‘ Heart 28,70 25,99 17,72
” 25
‘ Sap. 35, 84 33. 20 24,18
_ | . . ]
l H % ,
| eart 41,05 | 38.76 27,50
g v v L2 R
Pometia sp. Sap. 33.12 .57 | 2110
| Heart 35.12 | 32.81 | 20, 20
A :%: a U A 27 I | \ ;
Palaquium erythrospermum Sap 29 24 26.70 | 17.21
77V F ax 7 I {
__Planchonella thyrsoidea ) 7*2? Er}mirjaart‘ 49.56 f%‘_éo | 36.11
7T Y N v A4 1
_ Prerocymbium beocarii | 9 |Imnerpart]  60.70 | 6L82 | 48.00
Bes % F 2 | |
Celtis kajewskii ‘ 30 Inner part 55,06 54,71 N 35,22 B
N Heart. 39.76 37,65 | 24,53
A L + _ - |
Cryptomeria_japonica Sap. | 53.28 52.70 36.76
— !
b 7 < Y |
_Larix leptolepis | Heart 45. 86 42.63 25. 68
= / + \
Chamaecyparis obtusa ‘~ Heart 5558 o498 w » 58,
N = 7 ; 5
Quercus crispula | Heart 38, 45 37,43 25, 33
y o % F i .
Zelkova serrata Héart 43,41 40. 80 ,2,",71

E:D
2)

HERFT 3 BoFAE

L 505G,

M : FRREDTEY,

S RV




P T o~ F =T H OMITMEE (B85 ) CRIMEBMEYIZEID —205—
D - /[E:: E— T :1 T T o
due to the treatment | WO A D
solution | i P | NE R D& TG D
. - T T - - : Az 229)
L il #% 4E | Ya (%) o

2z !
Treated parts {

\ Decrease ratio

‘ Stain grade

,,,,, X - 7} . J - Z -~ Color difference t of lightness |
24,10 23, 10"771 16.10 " 48 44~53 | 168 158182 | M
48,06 47,60 ‘ 29. 84 2.3 2.2~ 2.8 42 1.0~59 | L
s6.60 | 5670 | 4246 21 2.0~23 | 51 4852 ; 7
252 | 22,45 | 15,25 | 1.1 10.8~12.5 | 339 51.9~35.6 B
888 | 2610 | 1605 | 852 L7~l07 f 1.4 5.4~35.4
o 1?26” V 16717 4 kvll 37 i 15.2 14,3~15,7 ' 44,7 42.6~46,1
272 | 2110 13. 45 14 81~131 | W3 9.9~200 |
 loes | 17,44 12.20 954911100— 32.9 81,434, 4
28.00 | 2540 17. 69 6.4 3.6~ 8.3 ’ 2.1 12.5~27. 4 M
29,15 ‘; 26.30 | 18.70 | 1.6 1l.2~11.9 | 1.2 29.9~32.2 | S
21,70 ! 19,15 13, 48 ] 12.3 11,7~12.9 37.2 35.9~38.3 S
24,14 21.80 13.34 7{;}4 Wib’_’éil{zﬁ,wévj"ks;sf ss.6~36.1 | S
1.8 1652 1({40 ”4‘»*'711.7 10.6~13.1 | 38.7 36.0~42.1 | s
4472 | 18 | 3205 | 46 43~52 | 1.5 105~12.8 | M
5725 | sez0 41,80 ‘ 3.6 2948 | &1 S51wo1 ; M
51,54 51,06 sL24 | 2.5 2.8-27 | 64 60~67 | L
29. 62 26,60 16,57 | 1.3  9.1~14.0 30.8 26.5~36.8 S
45,90 45,38 30.78 | 54 si~s7 1.9 15,2147 | M
" a1s | 8390 | 18.06 | 1.2 7.0~7.6 | 20.8 20.2~21.6 M
52,00 50, 14 9850 | 38 8241 | 18 7.1~90 L
32,32 31.36 19. 68 \ 5.1 5.0~ 5.2 16.1 15.7~16.4 M
35.77 | 3.9 19.80 | 5.4 6.2~ 6.6 18.3 17.9~18.9 M

Notes : 1) Number of specimens : 3

2) L : Light stain, M : Medium stain, S : Strong stain.
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Table 8. B & H & X ¥ 5
Stainning sensitivity of
Ch. f i% A}%ﬁ ;1&
LB DR ange of color of woo
L5z 1.0
B " % FRES with pH 1.0 C,O.H,
. Heartwood *x . H
Species Log No. or Untreated parts
sapwood | ‘
‘ X Y 3 Z
N Heart. 40, 40 38, 90 28,1
P v o 7 2 . ear 9
Spondias dulcis Sap. 34. 69 34. 34 26. 86
T oA b= T R |
Aistonia_scholaris 2 Inner part 51,61 51,26 33.17
Heart. 40. 39 38.76 28,52
Ao Yy A 3
Canarium indicum Sap 45,09 43. 32 31 02
T Azu—2—339y7
Terminalia calamansanas 4 Inner part 7 39. 42 39.59 25,08
. . Heart. 32.99 30.83 | 22,62
Ly RT3 v a—34Y)7 5 ‘ % o
Termialia solomonensis Sap 3470 33,77 ‘ 2284
l Heart. 35. 89 35.01 } 27.96
” 6 —
Sap. 37,23 36.75 26,68
|
Heart. 40.72 40,75 32. 88
” 7
Sap. | 43,33 43, 44 25,75
|
Heart. ‘ 43,43 42,97 33. 60
T ] =4 8 |
Octomeles sumatrana Sap ‘ 35 3 35.78 | 28,09
AR ! | :
Elaeocarpus sphaericus 9 Inner part 57,71 58. 00 | 44 52
| |
_ | Heart. 26. 55 24,30 | 14.90
= .7 . A 10 ‘
Homalium foetidum Sap 2877 25 77 12.78
a7 o4 v A |
Calophyllum vexans 11 ‘ Inner giart 4”39. 26 36,77 26,13
< V] A 7 ‘ _ - ‘
Cryptocarya massoy |12 , } Inner Eart 57, 54 57. 5? | 45, 89
|
_ Heart. 36. 86 35,00 | 20, 43
g A4 7 13 | | S
Intsia bijuga Sap. | 36.73 8499 | 20.42
FA T v 7 A Y| . |
Dysoxylum’ gaudichaudianum l 14 ; Inner part 42,87 41,94 ‘, 28, 46
TV F T ) A | | s |
Antiaris toxicaria ‘ 15‘7 | Inner part 59,31 60, 34 | 47,26
TV hAh T R ! 1
Artocarpus incisus } 16 ir;nner part 6182“ B 62, 39 46, 21
7 A v v | |
Bucalyptus deglupta 17 ! Inner part 42,69 40. 32 28.70
|
” 18 Inner part! 40, 84 38, 00 26,72
” 19 Inner part 46,21 43,78 31,50
Y x — % — 7 & ‘ 2
Syzygium sp. ‘ 2(?7 He?rt, - 30. 06 28, 87 20,88




NPT =2 —F =T HOMIEE (G868 CRFFEIEN 7L — 207 —
B OE o B K
species to acid
Dk |
S&ittignthe treatment % 0 W B A kD ‘ —
o T ® AR Y (%) O P
Trea&d part? Color difference Dggrgzs&;:stsio Stain grade
X i Y zZ !
39.05 ‘ 36. 10 24,17 5.2 5.1~33 | 13 7.2~7.6 ‘ M
37.41 | 36.62 26.62 3.3 2.9~36 |63 —7.6~—47 | M
50, 71 49,56 | 30,90 24 21~26 | 3.2 27~86 | L
40,86 38,07 26.13 3.9 3.6~ 4.2 2.0 0.9~ 3.3 | M
44,13 | 41.73 28. 49 2.9 1.6~ 2.5 3.0 1.6~ 3.7 L
40,56 40,19 24. 35 1.9 1.6~22 | —1.2 —1.5~—0.7 L
32.51 ‘ 29. 47 19.38 3.9 3.4~ 4.4 4.0 —~0.1~ 7.7 WMF
35.13 33.78 20.22 | 2.8 2.5~ 3.0 0.6 —0.2~ 1.9 M
35.83 36,99 | 24.69 3.9 3.7~ 4.1 ‘ 28 16438 | M o
36.06 | ¢ 34,97 22,52 3.4 3.2~3.5 | 40 2.4~ 4.8 M
42,25 41.33 30.96 | 8.1 35~4.0 |-01 ~-L4~10 M
43.26 42,67 22.52 | 32 29-36 | 1.8 04~ 27 M
49,60 47,82 33.43 | 6.7 6.0~ 7.4 i—12.4 14, 6~—11.3 M
47.83 | 46.97 | 318 | 11,8 11.1~12.0 |~32.5 —34.0~—31.3 s
s6.62 | 56.24 ] 41,96 1.9 1.7~ 2.0 3.1 3.0~ 3.4 L
26.92 | 23.99 14, 08 26 2.0~33 | 0.7 —l8v25 L
28.56 25,04 .98 | 2.2 2.1~ 2.4 3.5 25-52 | L
37,74 34.17 22.78 | 4.2 4.1~ 4.2 7.3 7.0~ 7.8 M
57.92 | 57,48 44. 64 1.8 1.4~ 2.4 0.0 —0.5- 04 | L
37.70 35,26 19. 62 20 1.7~ 22 | —1.1 —2.4~—0.7 l L
37.59 35.37 19,71 1.8 1.7~20 | 0.8 —1.1~—0.3 L
43.74 1 27.06 ; 2.0 1 6;;27#»(1‘18 —1.7~ 0.2 L
60.78 61,03 ‘ 4419 | 5.6 2.8~10.5 | —0.5 —1.2~ 0.7 M
56. 99 56. 44 37.62 50 4652 | 8.0 68195 M
40,56 36.87 2514 | 47 41~ 55 8.1  6.710.8 [7 M
39.14 35.00 | 23 24*37 47 44-52 | 80 68-96 | M
43.79 | 39.91 27.02 | 5.5 5.2~ 6.0 8.2 ’é”;:ig.'épr M
32,04 “ 30.41 | 20,72 2.7 2.6~ 2.7 | =51 ~7,0~—4.7 ; VLAA
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Table 8. 3% (Continued)

HERRETERE 52955

!‘ Ch: iy f j/Eg’il %ﬁ (fi&
[ b Bl ange of color of woo
| 1
i i6 %, EAEE o with pH 1.0 C,0Hy
) [ Heartwood | FN A b
Species Log No. or f Untreated parts
sapwood e
| X Y z
Yk — 4 — 4 A % NS |
 Syavgium sp. | 20 | Sap. 28.59 | 27.37 19.99
7 7 7
Anthocephalus cadamba ‘ 21 Inner part 53.81 53.55 3? %9
T R P4 T
 Boodt dtersana || % |Tmerpart| oL | e | o
Heart. 37.78 35,87 | 25,52
2 v v 23 _ o
Pometia pinnata Sap. 36.91 34,39 23, 28
Heart 34, 41 32,87 23. 14
” 24
Sap. | 29. 58 27,02 19, 42
Heart 26.93 24,39 16,52
” 25— l
Sap. 37,33 34, 39 23,89
. | Heart 42,29 40, 30 29,10
2 v v 26 {._ ,,,,,,,,,, e
Pometia sp. Sap. 39,02 36. 60 25.96
Heart 36,01 33,53 21, 34
XN TF oa T A 27
Palaquium erythrospermum Sap 33.90 3117 20. 89
75V F 3 k7 T . | '
qugchonella thyrsmd?é!,,w, ] ’_28 ( Inner part 51,42 50, 48 39. 81
7 Y N w4 J
__ Pterocymbium beccarii | % |Mmnerpart| 57.32 | S8.07 | 4536
x v F 2 ‘
Celtis kajewskii | 30 Inner part 56, 84 57.21 37,97
_Leinns rajewsker — SR S P B
. ‘ . Heart. |  39.75 | 37.40 24. 44
2 ¥ J ‘ IS
Cryptomeria japonica \‘ g Sap 53.90 ‘ 53,68 38. 25
| } . . . .
VS S— e _— S
A | \ \
Larix leptolipjs i Heart 44,50 | 41, 38 25,60
) =) / + 1 |
__ Chamaecyparis obiusa Heart sert | % %6.60.
s x0T ‘ | Heart 35.85 | 34,60 23.67
Quercus crispula N e B J A R
A ES [ |
Zelkova serrata | ! Heart 49 | - 50\_,\,,&;0?___
E 1D RERA 3 HoOFHIME

2) L :EWIEE, M: RREOHS,

S IERNER
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d?e to the tréatmen‘c ' g OEE 4 &Y l
solution (i =D n I EgEo
moom % 4E Yo (%) |
}g Treatei parts - Color difference Dsfcrl?z%et nr;tsio | Stain grade
2085 | 2299 | 1948 | 1.8 1.8~ 2.0 | —1.8 —2.3~—1.3 L
53.56 53.11 33.05 .3 Li~ 15 | 0.7 0.5-0.8 L
5938 | 58.43 |  42.68 | 2.4 2.1~25 | 45 41~ 48 L
a2 | 33,99 21.92 4.2 3.5~ 5.0 7.4 5.7~ 9.7 M
35. 88 33.00 20,37 | 2.5 21~29 | 49 38-69 | M
32.29 29, 37 18.68 —.;Efm;;;,s 6 10.4  8.4~13.5 M
27.10 24,59 15, 67 3.2 2.6~ 3.9 J' 8.8 6.4~11.1 i M
26,89 23. 65 ‘ 14,52 3.1 2.9~ 3.3 4.2 3.0~5.5 ‘ N M
a5 31.80 “ 19.29 4.0 4.0~ 4.1 7.1 6.2~ 7.6 ’ M
T a2 37.98 25, 61 3.8 3.5~ 3.9 6.0 5.8~ 6.4 [ M
.28 | 3484 22.56 2.8 2.7~ 2.8 58 44~70 | M
33. 81 .27 | 781 | 41 42~52 | 81 87108 | M
33.90 29,99 16. 90 5.1 4.9~ 5.3 R 3.8 2.4~ 5.6 M
53.33 51. 84 38. 07 3.0 28~32 | —3.1 —35~-27 M
T se.7a | so.57 43,43 3.5 3.5~ 3.6 ‘ 21 —8.2~—0.6 M
57.75 | 57.89 g7 | 11 09~1s |18 —ai~-07 | L
a0 53.97 2015 | 48 a7~54 | 88 69~97 | M
T s2.a4 5173 | 9638 | 1.8 L5~ 18 | 3.4 2641 | L
41,55 37.75 | 23,13 3.7 3.4~ 4.0 9.0 8.4~ 9.7 | M
49,17 47,08 ‘ 19. 40 6.9 6.1~ 8.0 15.7  14.2~17,4 M_q
623 34,67 ‘ 23.58 ‘ 1.0 0.8~ 1.2 | —0.4 —1.0~—0,1 | L
4268 39.56 | 28,78 | 2.2 2.1~ 2.4 47 45~48 | L

Notes : 1) Number of specimens : 3

2) L : Light stain, M : Medium stain, S : Strong stain.
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Table 9. K B X it & % & & K
Discoloration sensitivity of
‘ . | N ot B B
| (VA I RE D Bl Change of color of wood
Rt T % AR
. ‘; Heartwood 7 Vi b2
Species Log No. or Untreated parts
! sapwood ‘ T -
| X Y |z
. 4 |
x &Y VT R . _‘Healj‘f”\ ‘‘‘‘‘‘‘‘ l 78 | 40, 28 29,00
Spondias dulcis Sap. 53.00 | 50.28 40,22
T T MR L =7 ‘ T . o3 |
__ Alstonia_scholaris 2 |Immerpart] 51.50 |  50.50 %0.79
|
Heart. 40,73 39.32 | 28, 87
AT Y YA 3 ‘
Canarium indicum Sap 41.00 3916 27 42
T fzu—A—31F97 i . . N
Terminalia calamansanai L ______ 4 Inner part 37. 34 37.18 23.04
. = N Heart. 34, 96 32. 55 23,42
Ly K759V a—3FYT A ko B
Terminalia solomonensis | Sap 33, 42 32,20 2172
Heart 37.54 35, 58 28.74
#” 6 { e
| Sap 40. 88 39. 94 26.18
S b
| {
Heart 44, 64 44,20 36. 22 ;
” 7 !
| ‘
Sap. | 42,02 42,00 25,15
‘ S A SR I—
| Heart 38.70 38.76 | 29.83
T ] =z 8 i
Octomeles sumatrana i Sap 34,90 35. 08 | 26. 00
A \
_ Elaeocarpus sphaericus ‘ 9 Inner part 57,08 57,30 43.02
_ | Heart. 22,87 20.70 12, 30
o " I 10
Homalium foetidum | Sap. | 29.28 26.00 12,33
! RN B L L
b= S S S ‘ | | , |
 Calophylium vexans 11 l Inner part | 39,48 36.93 | 25,53 [
- v 4 7 “ ‘
Cryptocarya massoy 12 | Inner part 54,73 54,85 43.28 |
|
- Heart. | 25,16 23. 36 12,63
7 A4 13 . |
Intsia bijuga | Sap. 53,02 52,25 36. 90
£ ATy 7 Z o I
 Dysoxylum gaudichaudianum _ \1 14 | Inner pari | 51,83 | 51. 65 33. 42
7Y F T Y R |
Antiaris toxicaria 15 Inner part | 59, 56 1 60, 38 - 45, 82 3
T AT R \ | |
___Avtocarpus incisus ] 16 Igner part | 60. 68 7»_60»3?__7 ﬁ 22
B A v U : —
Eucalyptus deghupta } 17”“’ Inner part 46,02 43.75 32,05
” | 18 [ Inner part 40. 50 37.64 26, 42
” 19 [ Inner part 46.97 44,40 | 32. 32
Y s — % — A A " ' 2 | |
ngygmm sp. ‘: 20 ‘ Heart. 28,62 27. 40 | 19, 40
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07 3 M OB oo &
species to exposing
Ellfle {t&o egcjpos}?ngé f8, D ‘ W B D R AL EED
. Exposu;g pare , Color difference fo rffgiin?s?" | Stain grade
39.25 | 37.81 27.38 2.5 1.9~ 3.5 6.7 4.4~ 9.6 L o
52,76 52. 82 s65s | 1.9 L5~ 2.6 1.6 0.3~ 3.7 L
49. 38 48. 89 33. 00 3.7 2.4~ 5.0 2.0 —1.7~ 4.5 M
39, 05 37.62 | 2822 1.5 0.9~ 1.8 3.7 2.0~ 4.7 L
40,18 38. 83 24, 60 2.4 1.4~ 3.0 3.9 0.8~ 7.4 VIjAw*
32.82 32. 48 23. 50 7.0 5.7~9.0 | 151 11.9~22.6 s
32.14 30.66 | 22.52 2.9 0.5~ 4.8 50 0.2~ 8.9 M
33. 68 52,28 22.31 0.8 0.8~ 1.0 | —1.0 —1.7~—0.2 | L
36. 49 34.92 28.02 1.7 1.0~ 2.7 21 —0.9~5.4 | L
36. 42 35. 20 23.76 4.2 3.6~ 4.6 10.9  7.8~13.1 M
41.10 41.00 31, 60 3.1 2.8~ 3.4 8.2 42-72 | M
43. 88 43.28 26.20 2.7 1.9~ 4.2 0.4 —3.9~ 8.1 M
41,52 41,91 3484 | 8.0 28~3.2 | —81 —9.1-—69 | M
35. 66 35.74 28. 50 1.8 1.7~ 2.0 | —1.6 =381~ 0.1 L
53. 91 53.92 ‘ 39.13 2.5 1.9~ 3.1 5.8 4.5~ 6.9 L
21,88 19.91 13. 46 | 2.3 Lé~ 27 3.8 2.0~ 5.7 L
24,26 21.52 13. 69 ‘ 7.5 6.4~ 8.3 18.4  16.5~21.6 S
36. 46 34. 04 25.72 14.5 14.1~14.7 5.0 1.0~ 7.8 s
55. 04 55,21 | 42.10 1.9 1.3~ 2.5 | —0.1 —3.9~ 2.4 L
22.92 | 20.56 13.76 .1 5.4~ 6.8 3.0 11.6~15.4 S
45. 80 44,22 29.70 7.2 5.6~ 9.8 1.0 14.1~21.4 S
52.15 51. 69 37. 28 3.2 2.0~ 4.2 1.2 —5.1~ 8.7 M
57. 80 58. 33 42.70 1.4 0.7~ 1.9 2.5 0.3~ 3.9 L
54. 10 53.74 38. 28 5.0 4.9~ 5.0 1.6 1L4~11.8 M
40;4 38.15 ‘ 25, 5; | 5. 4,7~ 6,8 15. 8 18, 4~27,7 M
36.48 | 34.40 5,93 | 3.8 3.4~ 3.9 | a9 se1no M
40. 52 37.95 ’ 2782 | 5.4 5.0~ 58 | 149 140163 M
27.68 1 o3 1‘ 1.1 0.6~ 1.8 0.2 —0.3~ 1.9 L

29,08
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Table 9. >73% (Continued)
Lo X B X kK B2 &
m‘it\ﬁﬂﬁ@i}lj Change of color of wood
il £ % HAES
. Heartwood x it i
Species Log No.| or Untreated parts
| sapwood 1 ) : S
| X | Y Z
T e ] ‘
Syzagium sp. |20 | Sap. 29. 34 28.19 2118
7 7 7
Anthocephalus cadamba { 21 ! Inner part 54,52 54,58 36. 39
zr K® v 7 ‘
Evodia elleryana ) 22 l Inner part 61,33 ‘ 61,56 1 46, 48
| H ) |
i eart. 39. 44 36,78 24,93
Z v 4 | 23 |- R S
Pometia pinnata f Sap. 32.23 29,39 18. 45
JE— |
I
| Heart ' 31.99 29.90 20. 57
” 24 e o1 S T
Sap. ‘ 30, 84 28, 33 20,28
Heart 28,08 25,58 17. 42
” | 25
| Sap. ! 34,73 32.30 22,48
| =
| eart 43, 50 41,55 30,18
g U i 26 |
Pometia sp. | Sap. 33.18 | 31,22 21.16
—_— ,,774%\, S— ‘ T
| I H t, 34,32 | 31, 97 19.70
})\"13 £ \jh A ‘ 27 \( ear ‘ 2.0
alaquium erythrospermum I [ I
q Yty osp | Sap. L0 | 28.65 | 18,72
75TV F a Rt T N i | -
Planchonella thyrsoidea | 28 \ Inner part ‘ 53. 32 52,72 ‘ 41,33
VA N = T [
Pterocymbium beccarii 29 Jjnner part 57.80 58, 58 44,30
+ v F A [
Celtis kajewskii 30 ‘4 Inner\p‘art 55, 45 ‘ 55,53 34,63
. Heart ‘\ 35.93 “ 33, 87 21.90
A L I \ ‘
Cryptomeria japonica Sap . 54,79 ‘ 54,70 39. 78
71 7 = o ot ‘ ‘
Larix leptolepis - Heart 45, 66 42,98 25,95
E 7 F |
Chamaecyparis obtusa Heart 1 56,10 54,83 35. 93_
N z + 7 | \ |
Quercus crispu}a ) i Heart | 37.10 L 36, 23 | 24,18
o F w | | |
Zelkova serrala ‘ Heart 43.18 ‘ 40, 45 | 24, 34

T D B3 KROFHE

2) L :80ER, M: REEDEL, S OGS
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o% oo M & j 3
due to exposing ) o, D OB 4 Y Z’Z'ﬂ;ﬁé?
. = = . Ya (%) e

Exposing parts

Color difference

Decrease ratio

Stain grade

x v 7 of lightness
29.04 27.93 | 19, 34 1.8 1.7~ 1.9 | —0.3 —4.0~ 2.2 L -
51,73 51,84 35.95 2.8 2.2~ 3.6 4.7 1.1~ 8.1 M
59. 64 59, 24 45,10 2.5 1,9~ 3.5 5.2 3.8~ 7.9 L
35. 78 33. 04 25,18 52 4.7~ 6.0 w 8.2  6.9~10.2 M
25,75 23, 30 16.10 | 6.5 5073 | 19.8 16.8~22.0 S B
30. 58 28, 52 21,25 2.6 2.5~ 2.7 \ 52 4.5~ 6.5 M
25. 81 23.72 16. 40 4.8 3.4~ 59 16.1 11.8~20.3 M )
26.70 25. 36 19,90 5.0 4.3~ 5.4 0.9 —1.1~ 3.0 M
27,67 25. 40 18.18 6.8 5.1~ 8.4 \ 21.0  15.8~25.9 S
38. 42 36.30 | 28,29 4.8 3.0~6.2 9.8 1.3~15.6 M -
29. 20 26.53 | 19. 68 5.7 4.5~ 6.6 15.3  10.9~21.0 M
33.00 30. 32 22,00 ; 4.3 4.1~ 4.5 3.3 1.4~ 52 M
25. 30 22,92 15.32 6.4 5.0~ 8.2 : 211 17.0~26.4 M
51, 40 51,29 40. 32 1.6 1L3~19 | 22 1528 L
7 57,28 57.86 | 44, 50 0.7 0.3~ 0.9 1 1.4 0.8~ 2.2 L i
53. 42 53. 68 39. 42 5.0 4.1~ 5.6 ‘ 3.8 3.2~ 4.8 M B
39.00 37.14 29. 55 47 2.7~ 6.0 | —B.0 —9.7~—2.7 M74
52,52 52,14 38. 84 2.1 1.8~ 2.3 4.2 3.6~ 4.7 L
37.53 35. 41 21.30 6.8 5.8~ 8.2 1.3 15.7~18.6 S
50, 80 49, 50 31,04 3.5 8.1~ 3.8 8.3  8.2~10.0 M
37. 81 36. 38 25,08 2.2 1.8~ 2.7 ~1.9 —5.8~ 0.6 L
39,92 37.75 2518*7 3.8 3.2~ 4.1 7.6 6.7~ 8.8 M
Notes : 1) Number of specimens : 3

L : Light stain, M : Medium stain, $: Strong stain.
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F a7 LD, T AONE, BIXUEEMAFE () Th b,

b) T Y iGEet s B O ik

BIEC L7z pH 12.0 O A €4 vV — A KIBEIPA~ORBEIC KD, HREHBRBECZELIN8VING
545 Ufc, Table 7 KA RBEOMEMNBROMEBERTZMME X, Y, Z (EBRF 3K0) boks
IS LMOMBERT) BRUEE 4E, WIERDE Yo OTHE @B 3K 2R Uik, HHROBE
O¥IEZ, 1% 4E=9.0 YEERUABEET VA VBRI LTROVERES DD (FES), Tk
% dE=3.6 L TERLABBAHOREES 20 (FEL) &Lk 7h ) BROBRBAEICX
DELTHY, FhTri)iEYE XUHELIIEREY, KBRICLZ3EBOEAICHE LTE L,

BMOEYRAER Uz, THE/E S (Strong stain) 250 MOERE S DS DI, < 7 RO,
HA VLY (17, 18, 19) ONE, v v (23, 24, 25, 26) OULMBIUTM, 7 F 27 200ME X
Cild, BIUEBEMAY (M) Ths.

FBOERER L, Fieb b5 L (Light stain) 250 2BVEEE DD, TVA =70
L, =Y =DM BLITEM, w7208, 777003, TRIPYOLE, rFRAOLNE, BX
UEEM e  + () TH 5,

¢ ) BRI 3 AT DR

AIEE L7 pH 1.0 O ¥ 2 9 BKIEK I~ DORIFIC LD, HASBBRIBECZEL I, LIhsEH
i Utco Table 8 ICK B DNILRIROM B2 RTZHIME X, Y, Z GURF 3 K@) bREWT 1
WOMEERT) BLUEE 4E, WERDE Yy OFHE GERF3HD 2R Ui, HHROBERHE
gy, T ) HERICHB LTAE L, DI OB S KEREsEN U, WEOZENL SR, #ich
EOBMUIEELH 5, HREOHER, % 4E=10.0 DEEBVEEELD2ED (FES), i
1% AE=2.5 DT (HEBRLEO/NINHDI.0UT) 2580BME2E260 (FE L) & L1,

BOEYLETR Uiz, 918 BAFE S (Strong stain) Ao BOEEA LD, )< (8) ©
HMOBTH - 10

FOERER LI, 3RO BRS L (Light stain) 250 B2 525 0RE L, THAP=Y0
D8, BFVTLOIM, AT —2—=3IF N TOLE, 77V FYOLE, v72AOLME XU,
VAT OLES, 74 7DO0MBLUGAM, £4 Vv 7 AORMES, U4 — % —H L00HME LT,
77700, TRYTOLE, e FRONEELCEEMZFOIM, I X+ 500, r¥FEoil
MTchHz,

d) KRBT & B EITHT 5 B OBk

Table 9 KRB OXGICRET AHOMAB LURBEHROES LM tE Ry ZilEE X, Y, Z
GRERF 38D 5 BREMW 1 KOMBERT) B XUME 48, WERDE Ve OFISE GRBF 3K
b N O

KB LD ITNTOBMBREBEECZEIINEGM LI, ZORRIT—ERRE, F740BHEVIT
KIVERHORETH 20T, ERMBEROAMOELZRLTE LT, AERSEEINIIGS&DH
Hieby 2Z2BORE, $ROBEAOEEDORNERLTVN S, MEOZEMRENDE L, SiciEhn
LkbDbdH b,

TR OERART CEBMONTOVIEEM A I vy O % 4E 136.8 THHDT, SHEOR
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BRICKWOTIY, 4E=6.5 P EARUcHEE, KBl LTk ch s 2HEL, % S E2D0
Too FlfE AE=2.5 PTFARUIHBLHOEMHTHZEHEL, 5 LEDT 7,

HMNEEHSE UL, A To—2—3F Y TONME, ©7AQTM, haT 4 vsD0H, 747
DB LOBH, 29 v (23, 25) OEMBIUHEHEM? 7 <Y DLMTH 5,

BNEG LIRS ED - R, AEVITAOOMBITIEM, 75T L00HE XU, v
vy F750va—3407 (5, 6) QLM BIULM, =YY<, 77V FVOLi, <7200
M, =VAXYOLE, TYFTYADLE, Ui—2—H200MBICUM, THITOLE, TTV
F a7 OB, 7TYNaA O0EELUEHEMAFOIM, I XFI70LMTH S,

5l A X B

1) WERBEE  AMIT® Y F 7o 7, H3%, p. 436, (1973)

2) kKHBh - B8 B #EH = A, 209, 11, (1969)

3) U.S. Forest Products Laboratory : Wood Handbook, No. 72, 7-2, (1974)
1) BEABEZAWNR KSR, AE, 4, (1973)

5) ST AMT %, 31, 375, (1976)

6) RFFBEPTIARIE : SRR, 294, B3, 1~49, (1977)

7) FEIES ST — « kAR KM &N (BLEAMR), 4, 8 (1970)
8) BN I - NIREER - Ee ARBTH - BEEN  AMITE, 23, 428, (1968)
9) V.R. Gray : Research Report C/RR/1, (1960)

100 REEMEZE - AbE, 1000, 22, (1964)

11) HRRES - AR ¢ BIRERLAY T, 15A, 80, (1967)

12) BB © Kbk, 11(2), 47, (1965)

13) ———— 1 AHEE, 11(2), 41, (1965)



— 216 — MERBRETIRRE $£29%5 5

Properties of Some Papua New Guinea Woods Relating
with Manufacturing Processes V
Wood bending, nailing, inhibition of cement hardening and

chemical discoloration of some East New Britain woods

Working Group on Utilization of Tropical Woods®

Summary

Test on wood bending, nailing, inhibition of cement hardening and chemical discoloration
were carried out on twenty-four species collected at a lowland rainforest in East New Britain
in 1975. The test materials were taken from the logs mentioned in the first series. Results

of the other tests on the same sample logs were shown in the previous reports (I, II and IID).
1. Wood bending

Bending ability of 30 logs (24 species) was investigated in this study. For this purpose,
degree of bending failure with several radii of curvature and change in curvature of the bent
specimens with time were measured.

Procedure

Flat-grained test pieces were obtained from the heartwood of each log and surfaced to the
bending specimens with 5 cm wide by 2 cm thick by 60 cm long after drying to 15 per cent mois-
ture content. The test specimens underwent the steaming treatment for 30 to 60 minutes at
the atmospheric pressure prior to bending operation. Then, each specimen was quickly trans-
ferred to a bending jig with radii of curvature from 30 to 80cm (5 steps as shown in Table
1). The flexible steel tension strap was arranged on the convex side of the specimen: This
bending procedure is a so-called Thonet method.

After the bending operation, each bent specimen was restrained with a tie-rod and removed
from the bending jig. The bent specimens were dried in a small experimental dry kiln for
15 hours with steel strap and tie-rod. The steel strap and the tie-rod were removed after
the drying. Then, the changes in curvature of the specimens were measured at given interv-
als of time in room air condition.

The tested specimens were rated to 3 grades as below based on the degree of the bending
failure. That is,

Grade A : with or without minor compressive failure—negligible for practical use—in the

concave side

Grade B : with remarkable compressive failure

Grade C : with breakage or tension failure

The change in radius of curvature is calculted by the following formula;

Changing rate= zl?’;’f—xl()o (%)

Received January 27, 1977
(1) Wood Technology Division and Forest Product Chemistry Division
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where, 7 is the radius of curvature of bending jig and 7/ is the radius of curvature after ex-
posure in room air condition.

Results

The degree of bending failure of each log (the number of specimens rated to grade A, B
or C) and change in curvature after one month exposure in room air condition are shown in
Table 2. Results are summarized as follows :

a) All specimens of Alstonia (2), Antiaris (15) and Pierocymbium (29) could not be bent
at all even with the radius curvature of 80cm.

b) Most specimens of 10 species (12 logs) could be bent with the radius of curvature of
80 cm, but not with 58 cm. Among them, all specimens of Canarium (3), Cryptocarya (12) and
Anthocephalus (21) were rated to grade A with the radius of 80 cm.

c) Specimens of Homalium (10), Intsia (13), Syzygium (20) and Celtis (30) could be bent
with the radius of 58 cm.

d) Specimens of Pometia (23~26) coul dbe bent with the radius of 45 cm. One of the speci-
mens of Pometia (24) was rated to grade A even with the radius of curvature of 30 cm.

e) Some specimens gained in curvature (became smaller radius, denoted by minus sign
in Table 2), while the others lost (became larger radius) after exposure in room air condition,

Nevertheless changes in curvature were negligible for practical purpose.
2.  Nailing

The following tests on the nailing characteristics of lumber were carried out.

a) The driving resistance of nail when driven into wood with constant rate.

b) The withdrawal resistance of nail.

¢) The depth of penetration of nail when driven by dropping hammer.

d) The splitting with nail.

Procedure

1) Test material and specimen

Twenty-four species (thirty logs) from Papua New Guinea together with six Japanese
species for comparison were tested. The test specimens were conditioned for about two months
in 20°C, 70~75% R. H. after seasoning.

2) Nails

The following two types of nail were selected.

N 45 diameter 241 mm length 45 mm (experiments a, b, c)

N 65 diameter 3.05mm length 656 mm (experiment d)

(JIS A 5508 Common nail)

3) Method of measurement

a) Driving resistance

The test specimen is shown in Fig. 4 and a general view of the static driving apparatus
(testing machine, SHIMAZU AUTO-GRAPH IS-5000) is shown in Fig. 5-1. Nails were driven
to 80 mm depth at a constant rate of 100 mm/min and during driving the load-depth of penetra-
tion diagram was recorded.

The formula used in the calculation of the driving resistance is :

Driving resistance (kg/cm)=Pg4/1

where Py is the maximum load of driving (kg); and 1, the depth of penetration of nail (cm).
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b) Withdrawal resistance

The same specimens as those for driving resistance test were examined.

A general view of the withdrawal apparatus is shown in Fig. 5-2. Nails were withdrawn
at a constant rate of 50 mm/min and during withdrawal the load-withdrawal diagrams were
recorded. The elapsed time from driving till withdrawal was about three hours.

The formula used in the calculation of the withdrawal resistance is :

Withdrawal resistance (kg/cm)=F,/1
where P, is the maximum load of withdrawal (kg); and 1, the depth of penetration of the
nail (cm).

¢) The depth of penetration

A general view of the impact driving apparatus is shown in Fig. 6. An 1.0kg hammer
was dropped on a nail head from the height of 10cm. The depth of penetration was measured
with a slide calipers after three droppings.

d) Splitting

The specimen is shown in Fig. 7. Nails were driven through the board with a 390 g
common hammer to three different distances from the end of specimen. After driving, visible
splittings were graded.

Results

The results on nailing characteristics are shown in Tables 3 and 4.

Figs. 8, 9 and 10 illustrate correlations between their characteristics and the specific gravity.

The results are summarized as follows :

1) The driving and the withdrawal resistance of nailing correlated to the specific gravity.
The relation between the withdrawal resistance and the specific gravity coincided with those
presented by U. S. F. P. L. exclusive of high specific gravity.

2) The splitting tendency increased with specific gravity (Fig. 10).

End splitting occurred in Homalium (10) and Intsia (13), small splitting beside the nail
occurred in Dysoxylum (14) and Pometia (23~25) when the end distance was fifteen times of
nail diameter, the lower limit recommended in Japanese wood structural densign manual®®,

Therefore, it is necessary to drive the nail into pre-drilled holes for these species.

3. Inhibition of cement hardening

To determine the inhibitory action of cement hardening caused by woods from Papua New
Guinea, the partial compressive strengths of small size blocks prepared from cement and wood
powder were measured.

Procedure

The wood powder was classified into the range between 24 mesh and 100 mesh. The ratio
of cement/wood power/water was 180/10/75 on a weight basis. The cement-wood powder blocks
were moulded in rectangular form of 20mm by 20 mm by 25mm. The partial compressive
tests were carried out six days after block preparation. The blocks were compressed by flat
end of steel cylinder of 9.80 mm in diameter (0.7543 cm? in area).

Results

The results are shown in Table 5. For comparison, the results of the similar tests on
non-wood powder, Ezomatsu (Picea jezoensis) and Karamatsu (Larix leptolepis) are shown in

the table. Karamatsu indicates the inhibitory action but Ezomatsu has not action. The
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species without the inhibitory action of cement hardening were : Canarium (log number 3),
Terminalia (4~7), Octomeles (8), Calophyllum (11), Dysoxylum (14), Eucalyptus (18). The other
species had the inhibitory action of cement hardening especially the following species showed
the remarkable inhibitory action of cement hardenig : Elaeocarpus (9), Inisia (13), Antiaris
(15), Artocarpus (15), Anthocephalus (21), Pometia (24, 25), Pterocymbium (29), Celtis (30).

4. Chemical discoloration of wood

The following four items of experiment were carried out for the chemical discoloration of
wood.

a) Staining sensitivity to iron

b) Staining sensitivity to alkaline

c) Staining sensitivity to acid

d) Discoloration sensitivity on exposure

Procedure

1) Test material and specimen

The dressed flat-grained specimens of 3.5 mm thick by 7 cm wide by 7.5 cm long were pre-
pared from each of twenty four species (30 logs).

2) Measuring method of color

Tristimulus values X, Y and Z were measured before and after treatments by a color
difference meter, and to compare the discoloration degree of specimens, a color difference 4E

(L, a, b unit) and a decrease ratio of lightness Y; were calculated by the following formulas.

L=10Y* e (1)
a=1751.02X—)/YT (2)
b=T0(Y—0807 /Y e (3)
AE=[(4L)?+ (4a)?+ (41;)2]}7 ........................ (4)

where ALle'*Lz, da=a;—ag, Ab:bl—bg
Ly, ay, by L, a, b before treatment

Ly, ag, by : L, a, b after treatment

where Y, : the lightness before treatment
Y7 : the lightness after treatment

3) Method of treatment

a) Staining with iron

Staining sensitivity of wood species to iron were investigated. Test specimens were soaked
in 0.1% Fe-solution (FeClg-6 HyO) for 5min at 20°C, and airconditioned for 4 days.

b) Alkaline stain

The staining sensitivity of wood species to alkaline were investigated. Test specimens
were soaked in pH 12.0 caustic soda solution for 5min at 20°C, and air conditioned for 4 days.

c) Acid stain

The staining sensitivity of wood species to acid were investigated. Test specimens were
soaked in pH 1.0 oxalic acid solution for 5 min at 20°C, and air conditioned for 4 days.

d) Discoloration on exposing

The discoloration sensitivity of wood species on exposure were investigated. Exposing time
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was 40 hr.

Staining sensitivity of wood species was assessed at three levels, where L=Ilight stain, M
=medium stain and S=strong stain.

These results are also recorded in Tables 6, 7, 8 and 9.

Results

Results obtained are as follows.

a) Staining with iron

The following specimens showed the remarkable discoloration; Terminalia (4) (Inner part),
Terminalia (5, 7) (Heartwood) (Sapwood), Elaeocarpus (9) (Inner part) Eucalyptus (18) (Inner
part) and Pometia (25) (Heartwood).

On the other hand, the following specimens showed slight discoloration; Alstonia (2) (Inner
part), Octomeles (8) (Heartwood), Calophyllum (11) (Inner part), Cryptocarya (12) (Inner part),
Dysoxylum (14) (Inner part), Anthocephalus (21) (Inner part), Palagium (27) (Heartwood)
and Celtis (30) (Inner part).

b) Alkaline stain

The following specimens showed remarkable discoloration; Homalium (10) (Heartwood),
Eucalyptus (17~19) (Inner part), Pometia (23~26) (Heartwood) (Sapwood) and Palaquium (27)
(Heartwood) (Sapwood).

On the other hand, the following specimens showed slight discoloration; Alstonia (2) (Inner
part), Octomeles (8) (Heartwood) (Sapwood), Homalium (10) (Sapwood), Awnthocephalus (21)
(Inner part), Evodia (22) (Inner part) and Celtis (30) (Inner part).

c) Acid stain

Octomeles (8) (Sapwood) showed remarkable discoloration.

On the other hand, the following specimens showed slight discoloration; Alstonia (2) (Inner
part), Canarium (3) (Sapwood), Terminalia (4) (Inner part), Elaeocarpus (9) (Inner part),
Homalium (10) (Heartwood) (Sapwood), Cryptocarya (12) (Inner part), Intsia (13) (Heartwood)
(Sapwood), Dysoxylum (14) (Inner part), Syzygium (20) (Heartwood) (Sapwood), Anthocephalus
(21) (Inner part), Evodia (22) (Inner part) and Celtis (30) (Inner part).

d) Discoloration on exposing

The following specimens showed remarkable discoloration; Terminalia (4) (Inner part),
Homalium (10) (Sapwood), Calophyllum (11) (Inner part), Intsia (13) (Heartwood) (Sapwood)
and Pometia (23, 25) (Sapwood).

On the other hand, the following specimens showed slight discoloration; Spondias (1)
(Heartwood) (Sapwood), Canarium (3) (Heartwood) (Sapwood), Terminalia (5,6) (Heartwood)
(Sapwood), Octomeles (8) (Sapwood), Elacocarpus (9) (Inner part), Homalium (10) (Heartwood),
Cryptocarya (12) (Inner part), Antiaris (15) (Inner part), Syzygium (20) (Heartwood) (Sapwood),
Evodia (22) (Inner part), Planchonella (28) (Inner part) and Plerocymbium (29) (Inner part).



