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F 2 B %

BTHICHEDNT, 19769 A7 T 2a—F=7 O = 2—7 Y FVTHRE L EERM I 20T
CEMINTICET 2 B RLWMET 5, WAEBRERERICK > THTRELY, 2EBMLTO 13 #
BAGH T U~I9MEE LY BT T3,

BN ORERE, LROHR, SEBREE~OEMEZF M LE LcEBDTH 5,

. #® B

ANTETRIBD « U TTETRR®

HOICEAOEMBEOREY S, Oy, O, &L TTRORMEREAROMEC LICh
L7z,

(1) #HABFE

D R MR

MR OTBRRES 72mm, B 2m T, OSEMIKH - THHTHY KR LX) ikOWmE i o
REGaonss, s o 2 ik ERl,

2) EEOT, R

TR CEWR R T 74 PEEE UES 106 mm, 1§ 121~124 mm @ FZFREBIC & L e o
T 2HMER Ui, OSMIER, OCHEOBTEAIMERNUTH 5, FABMIZO CHE 1,050 mm, 2
A4 I8 112 mm T, [AEER 570 rpm, L7chS - TO LR 1.880 m/min TH - 72,

3) b HE

SRS A IO S DRBE I 5, 7, 14, 21, 26, 32, 37m/min O 7 BEE Lz, LichioT1
WdH o b OYLALBRIL 0.17, 0.24, 0.73, 0.89, 1.09, 1.26 mm D7 LBV E75 -5t

4) OESHMBEHD, o&dinhoE

AR Uo

5) WL DRERE

Photo. 1 IR KHWEEET S 7 VI IKKS L,

(2) HBHER

D UIHIEORTEE)

U i@ 148 mm, MEN2m OMAEOEH UIBAWNT T 2 EWRAES HIL%E 0 EEOHINc >N T,
KPICBNg 5, S0 EE X (m/min) EERFEDH ¥ (kw) OMICIE—E 0 BBRAMBEILT 5 b
DEEZONSE, Tk Y=a+bX QHERK THNBEOEN o, b O, XU #DHE 26 m/
min O & & QERS O CICHEETRER 1% Table 1 1R L7z, Ch o OFRAMEN A2 L, HED
BB/ EZX A Y YR (206), T7547 (210), 4 2 0—~n—F9y F (215), ~— FerF =z
(219) 13 b DB ST ERFTEE ) (—HHEEMDET) bREM-T, EXKKTRT 74 (214 &
HEBESDMEE R UcDT O BLUERNEH N SRREIRT SO LMEIN LD, T OMEL %D

n@e K ¥ ®w
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Table 1. §F Wt R CES ol +H

Net power required for sawing

,4 OsMgEKE | hE (@) | | X =2¢6m/min
B T BEAERS Moisture Spegiﬁc_ i.@,,& & DIEBRFR
content at gravity in e prr EELT]
Log saw1-ng (%?M 7 ovgn dry _ | Ne_t power
Species PNOIEE SRS | AR | SR (kkw. required for X
number llllrrzrslgieer Sl%xa%gre hIJrrlrsIlgle ?utsgde (lew) min/m)l of 26 rr}/mm
) I er | lumber o kw)
Brzcznﬂ;;;;z Zzge’;’%?u;nb 201 87 85 ‘ 0.57 | 0.50 —0.12| 0.3 8.6
5%?0%; P 202 oo | 13| o0z| oo vz| o1 6.5
Goam Tt T s os| 150| o.43] o4s| 1| oz 6.2
En:c?(;ptfjnzn;\é Ovlju‘gc;;mm 204’“ 68 75 0.34 | 0.37| 1.10 | 0.22 6.5
fk;;;w[;o;;%\gml\;at;n‘a/boimcum 205 %8 48 0.52 ‘ 0.59 145 0. 34 9.4
B i i 206 59 61| 0.61| 0.63|—0.63| 0.48 11.3 7
Za;angg[ferfm;? Zusirale 208 99 99| 0.54| 0.56| 1.74| 0.30 9.0
izgla/l/-; h-?o,,a?;-s 7 20 47 54 0,72 ‘ 0.67 | 3.39| 0.28 10, g%
2730;,; 'C’uf%f}jmf” | 211 95 68 | 0.46 | 0,41 1.56 0.24 7.9
;z)j\ys/ofxy}/@;m‘ymgold?anum 21; 77777 76 96 ‘ 0.36 0.36 i 0.70 0.21 5.7
Parartovarsns s 213 121 | 143|034 0.33| 18| 017 | 5.4
]@ar;ﬂhg cozymli)sa 214 38 38 0.87 0. 87 - - 1 —‘
]’\f[;n‘;;;l’e;_mfl;e‘;gs 215 58 66| 0.66 0.60| 1.84 ‘ 0. 41 | 12, 5%2
Frurehitta nlzcrop(;/da 216 | 54 57 4 0.64 | 0.63| 3.56| 0.20 g, 7%2
jl‘ilangmshh;/te;riﬁlm 217 79 111 i 0.34 | o 33-!‘ 770.91 0.19 5.5
Sorenis piyk?ns;ﬁ | 218 60 75 | 0.38| 0.35| 1.29 o0.21 ‘ 6.5
E:Lz;?s ;%:;nfc’a% A 219 65 58 i 0.58 | 0.58| —1.56| 0.59 13.6
gchroma}Zymmiche ‘ 221 - 131 ‘ 0.14 - - } - 5.5

) *1 RWOME Y BRI X LORFK Y=a+dbX KB 5%
*2 SMEIC & B
Notes) #1 The constants in the formula Y=0a+5X,
Y : required net power (kw),
X : feed speed (m/min)
*2 Estimated value by extrapolation.
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B 7 m/min TR ZOEME#T DT ENL DB EETOOEMIBITHED - e 7270 LN
vk (221) HHESMEHONS D s 2 b it 597, IEWHTEE) 13 k)
IR BB 5 AL b o R A

2) O sIoE ity

1ADDM T LEDRO & IR HE, S0P L Table 2 1R Lice ERfRICBY 28K0

BT ANE BT ST » oo

SR L b D ERbIN S,

S D A 1.5 mm & C A INERD 20 B AR RFOEA S AR Lice ©OEK%EDMET
B /NS OBEIZEAE S, UL, ¥ 7 v (216), »uvd (221) @EEE AL /NSO
FTH -7t b o TRRIED NS NEEL s, $H2T7 275 4 (214) BHEED 5 m/min
OFEDEFICHEOTSH 1.5 mm PILEOflids 0 B30 U, Aot Tl O s M Rl &0 5 A5

L1 XD s T v L, DA Table 2 IR Lk, LD

DOFSRIC E N, WFN OB & B0 (WAAE) MEINT 20 s s, BIELHIERERL D,
AR, AR X D U A AR R SRS, B2 0IEEOMIIC Lz, Wi ERRaD, JiErs
DOIVEREE RV DS M IC AR TR LT LERENEEDABOER E S o7, FRARVY YT R
(202), ==2—F=T/NZY 5 F (204), /25 bAavT 2 (213) DI CHTEONEVEDIETIETLS
WREL SFze LAY YR (206) OXDICIEMSIRIAAEDI, %0 EEDOENC 2T
BOREBER LI DB o7ce KNC 2a 7 27 (203), £4 Vw7 % (212) TR LEWNE WD
Dic, JHEMLEOFREIN/NEIS ot 138 Vv (221) BREEORDEETOEM LT 2z OFIRILS
OFEFERZIEREOSVIEERTH - 12,

P LDWREENT S ED2EDEBDTH A, ,

i) PR O BRI ET DR D E O &b a0 IAIficnT 5, FRHEDIE NN

DOBFDOIE S IZBHPIBERICS 205 =B E LT 775 v (216), »~uvy (221) DE218bDbdH
%o

i) HEOKRESOWEIZEADEEORINC O DN TOESEMBY OERER L, L Loyvy (221
BHEID TNIOIC, 250 BEDSLEI/NL 2 BETHEAITO B OEMBKEL 572,

i) b OREER D AEEOMINCONAKE 055, —c o/ S oz L ida s
RENWEVZ L, E WY TEHEBEORDEETOSHM LT HEbldiid TRE 5 7o

iTOE
HIED o Table 2 B0 5 a, b DB LU X=26m/min O & & O EWKFTEDHOMAET T

L 5,
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*3 U &EMAY 1. 5mm PIN TOEIRE D IRE
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Table 2. %D ME & F b
Relationship among feed speed, maximum value of
\ B
- ’ . XY EE AR
FARB SR OREEE ; § .
” - FARS R 0L 5 m/min 7 m/min t4m/min
- 17mm) _(0.24mm) (0. 47mm)
Species Log c L oEmhsY) oo d |[osdn) o J
aumber| plank Woolly | Me- Woolly | Me- Woolly
er P or fuzzy | andering |or fuzzy |andering |or fuzzy
grain (mm) grain (mm) grain
Za—F=T T p—Fy b 201 | I* — B 1.5 0.4 1.5
Dracontomelon puberulum LO* — 1.5 : 1.0
AR VYT A ‘ 1 — _ 2.0 2.5
Spondias dulcis 202 O — 2.5 0.2 2.5
Z v 7 i T . I - o 1.5 1.0
Sloanea insularis 203 O — 1.5 0.3 1,0
Sa—F=TNAY y ¥ 204 I — _ 1.7 0.5 2.5
Endospermum moluccanum g O —_ 2.0 ’ 2.5
Au sy v Foa v e I 1.5 1.5 1.7
Pimelodendron amboinicum 205 o) 1.0 ‘ 0.2 1.5 0.9 1.0
7 M D A p I — 2,2 - 1.0
Garcinia latissima 206 0 — - 2.0 0.5 1.0
77y e - I 1.0 1.0 1.0
Castanospermum australe 208 @) 1.0 0.6 1.0 0.6 1.0
T 7 7 4T y I 1.0 1.0 . 1.0
Aglaia litoralis 210 O 1.0 0.6 1.0 0.7 2.0
RYT g4I AAT W o11 I — = 1.0 0.4 1.5
Amoora cucullata O —_ 2.0 : 2.0
B A S 219 I — _ 1.5 0.4 L5
Dysoxylum arnoldianum - (0] — 1.0 ) 1.5 |
\ i
2RZ0 v TR o153 |1 - . 1.7 0.4 2.5
Parartocarpus venenosus o O | — 2.0 : 2.5
R — i . ‘,_g
A Sy S BN I 2.0 . 1.0 —_
Maranthes corymbosa 214 O ‘ 1.0 1.7 1.0 2.4 —
ALa—N—Fy - I 1.0 - 1. 1.0
Neonauclea maluensis 215 O 1.0 0.4 1.5 0.6 1.0
5 v 5 v 216 1 1.0 0.8 1o } 0o 1.0
Burckella macropoda O 1.0 ; 1.2 . 2.0
S I
i [
FT A4 VYR 17 1 — | | o4 2.0
Ailanthus integrifolia - ‘ O — i ' 1.8
- i 1‘
A 218 ‘ I — o 1.5 0.3 2.0
Sterculia parkinsonii 0 — 2.7 e 2.0
N NV R e I — B 1.7 1.7
Celtis luzonica 219 ! o] | — 2.2 0.5 1.2
| | i
: [ 1
3 v + - I 30 0e | 40 L s
Ochroma pyramidale “ot O 4.0 ' 4,5 - 5.0 |
)+l ARONRES S B - i
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wander and woolly or fuzzy grain in sawing

LD

Feed speed, Depth of bite per tooth YN
— S R 15
21m/min | 26m/min ! 32m/min 37m/min Maxi-
.. (0.73mm) _ (0.89mm) (1. 09mm) . (1.26mm) l Maxi
Oxdhniy, oo 3 osdith o @ osfish) U3 [oslith] o @3 oslinth] g
Me- Woolly | Me- | Woolly | Me- Woolly | Me- Woolly | Me- | speed
andering | or fuzzy |andering or fuzzy |andering or fuzzy  andering|or fuzzy .andermg (m/min)
(mm) grain (mm) | grain | (mm) | grain | (mm) grain | (mm) | T
. ‘ T | T i
1.5 1o | 1.0 1.5 . .
0.9 s | O 1.0 L N S St T R
— | | e -
i 2.0 . 2.5 2.0 i 2.5 ! .
0.8 . 0.5 ’ 0,4 o 0.7 | : I 0.5 >37
2.0 2.0 | 2.5 3.0 o o
| 1 l | ( | 2.0 | ~
0.3 oo i 3 0.3 o0 0.7 08 | >
2.5 ; 2.5 2 | l N
0.6 o 0.7 0.6 - G R ~ T
2.5 2.5 ’ i 3.0 | | ! ‘ -
- H | T [ T i R T -
S .10 L8 i — ] ‘
os | oy 0.6 | g 0.6 3.3 | S - 26
[ — - ) — A — -
, 5 5 A | - | :
0.8 Lo 1.0 ;8 1.2 zé 3.0 /38 20 | 28
| oo L. . J. B
! : ] Los s
5 5 n 1.5 . .5 . . 23 26
0.7 1.0 b0 1.0 Y4 20 Lo L5 | o
i —
_ ‘ - _— - — 1 ‘
£ - I - o 1 — o h— e A
0.8 10 2.0 o . ] 1
i 1 : R —
1.0 ] 2.0 . | 2.0 2.0 | P
0.6 o 0.8 56 L0 20 .1 S0 | 1.2 | >37
i T i i R
. Lo | Lo E .0 2.0 | “
0 S ( | - | | 37
0.9 1.0 0.3 Lo %% 1 1o 0.7 2.0 O |
0e | 15 1 o, Ls os |20 oo 2 Lo sy
6 2.0 | 0.5 20 | .5 3.0 0. | 2 . "
- T — | — |
- _ - o - | _ - ] — 1 <5
!
B . : | \ _
! 1.5 | - ' — - |
0.6 : 15 1.4 | B — ! — — i 21
| el | | 1 — ‘j
o o o - — | .
0,9 2.0 | 1.1 ! 20 } 1.6 i - i - ‘ R | —_ 2
- ; | | | \ -
T | ! 0 | |
R 2.0 1.0 B L 2.0 A 2.4 Ce -
0.5 } 2.0 ‘ 0.6 2.0 0.6 ‘ 18 1O 20 ‘ 1,9 ; 37
“ [ | | B ‘ T T
2.0 | 0 .
05 | Zg | 06 o0 0.4 % o0 o5 | 20 0.7 | a7
‘3, Z. U | N . | . ‘ |
) [ ! \ | .
2.1 2. ¢ 2 ‘ —
0.6 20 0.9 | o 1.2 \ -0 sz | T \ — 2
R | a I . 1
\ i ‘ i T [ i
5.0 5.0 5.0 ‘ 50 | \
3 . 1.5 o " i 5 . 2
LS 5. L E 5.0 7 s.0 | 0b° 5.0 Lo é

Notes) =#1 I :Plank taken at inside portion of log.
%2 O : Plank taken at outside portion of log.
#3 Maximum feed speed applicable with 1.5mm or less wander.
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2. U EMEBENE

TERRE— B g R

U s M OEBIRIC DN TIRD 2 HE QR E I L7z

a) TR Y a—VHEED o DA (100°C RED

b)) WITHTHEE LR 7 ¥ = —Vic X 2 RO EIRE R A 7 ¥ 2 — Vi)

(1) Bk

DR B M

HEEFEL 23 B 5 £ Table 1 @ 17 #RT, FEAPLESH1Im OMERDD L, x5
U LTARBEZDOTOIEE, EEORBMZIMR Uiz, CbE, a) 100°CHERICPVTHE, WKH
MAEES2.0cm, IB10cm, E£X20cmic, 7, b) %z r Y .— Vil clREE, fERAMZEX
2.7cm, 1§ 20cm, £ 60cm O L EnNENH 1T e,

BB OXTB LOMEE 7L —F =2 L, D) KDV THEADREER =R LD a~F 4 V7 Uiz

2) dEE

a) 100°C RERICITEH DO ERARE, b) L2 7 ¥ o —VElBRiciE, JESRT 90 cm, HE 70 cm
DOESNHBHREERGR L F. BRREBRE A0z, 7235, BUERK 1m/sec TH 2,

3 WEHE

~ “838: a) 100°C iRBRl, BUEFZ D 5 100°C~
< sl 105°C ORRBTAEEIEL, TORICH DD
% 4o- NB PN OBAME, AR TIFOPIEE
oud | n, BROWEOLEY (EbiAs) ZHEL,
@m ZN 0 OREGD BE, S 2.7 cm EMITHT 5
e 208 ARSI REE Lice 755, ©CTRIRET
= B, Ak#E1%% TOLRNKHE, &%
= 10 FTONHELEE LTS

o 25 b) WA Y A —VEERIE, HITE 100°C 3
2w - BROFETICHE DO COIREE, W1 BRI
%p@ “ N\ wap. P RETREEZTEY, 2l 8KEROETICN
£ | T LT Fig. 1 ®& 51 ZLE 4T 8k % 7
%ﬁ 2+ 7o

2 Tishb, 100°C HBRTHIE SN A HED
(=]

i ! 1 l BRSO L, WEGEEEL 5°C & 84, il
20 40 60 80 .
& Ik ? PRI 2212 0.5°C & SAWEET %0
0,

Moisture content (%) BRI T, Ak 4 35% & CIE

Fig. 1 Ak LERESRME - i ; ,
. 7zlk , AR 15% DO BESE
Changing pattern of dry bulb temper- FL7RRD 5 K 15% OO REAA
ature and wet bulb depression. WMEEIC 288 hW4A s 57 Ricsz, oh

Or—\

Wk Ho®
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ICFEDNTEH IR

:z*—{mﬁi fng Z}I’> P{:J o

123 2/31CE N L7ciRiohs o K # 15% O iR B

G DA KD
08 80°C ORI 12755 1)
10% (6 F 45 & LI RIES
it (2 i K TR (S

s 779 7 1
B4, iz

alm RNE 5,

e BUEETTY, GRBRREDRGBAZRY, HOETHAD

LCNAEWE L, & oo rh i LIl LT

BUERAZ T - 700 $io, SBK 7IRPIT 3 B o
ﬂ@ﬁm” Y un_\ L/f:C

8k, W, B Ui o R

DYPEWC DN T, a), b) i

EHRBY O RSO E T, B
OVt FEMTIREGE 10, REEPIE 5 Al U, EhE s £ CHEE 1/20 mm), X
FHNE Y v 7 5 A~ CHEE 1/20 mm) A HU 72,

Y 7% Table 3 j2/R9,

a) wi
FIN DI IST 72 DO R

i, fxa—n—Fv .y F (215), ~— FevF =z (219), #7L— 1 (220)
T, ARYIT R (202), —a—F=TFTuo—xvy F (209), sS4 (221) O 3%
&/U(Ewuy)Vﬁ 7&75")}_

b)) WrikoZE (rbids)

CORAHBRGLECPTOER, 7797 E—~v (28), KNT=a—F =795~y I (20D,
AFVIT A, AT xT (203), TUIAT (210, 7V 7Y (216) THbo

c) NS E 4L

i, 2w 7 A7, Ty /E—V, ROTC=a—F=T I 4—NF v, 777
LI NS OGS & b T 50,

2) WA Y 2 — vl

BB A ¥ 2 — VikBRICH 12 D, WHEGACE, IR ZE, TR S LT s b B b

DIZDNTIE, 154 2%

AT U e 2Dtz Table 3 DIHSEED
WiaF b Wl BN BXU
BRI,

Table 4 DL X B HELE
& BTREE
za7T 47 (203)

‘:f/ny);)" !)l\}[j \_/l\.L’/

.2, 3 I

A DHIMETISH D & THodo

EDH D ITIZKRABE OB TH D, TR

, KM

FFZ VO BABDL Uiz, £ D7D WIIEEE, RO YR T HREDD

A9
b) 77 v - (208)
HEpE <, BHE, MR E K
N U, FEEMIZR ST HEL LNE B AADED BN, F 7,

» B E MR & R
LM 7 S 12 E4E B OJE &
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Table 3. 100°C @
Quick drying
N S ‘ S OTRN SRR
- i BAES | hE@E) | e kR w Kind _amd dgrfade
) Log Specific Initial ‘ of dr\ylng efect
Species number | STV | MG g gy o ipmoZY
| Initial Defor-
(oven-dry) (%) check mation
Za=¥=T Yy —Fy b 201 0.54 1o | 5 5
Dracontomelon puberulum 0.51~0.57 | 105~114 | 425 5~5
AR VYT A 200 0.34 179 i 5
Spondias dulcis - 0. 33~0. 34 ‘ 159~.209 1~1 45
A-o@ T R 7 203 0. 48 152 5 6
Sloanea insularis T 0.46~0,47 | 151~154 45 | 5~~6
N N ) ‘ N
EixoF v Koy 205 0. 62 ‘ 82 8§ i 2
Pimelodendron amboinicum S0 0. 61~0. 63 82~83 5~6 1~2
| | i ]
Ty sy e 092 i 5 8
Castanospermum austvale ' . 0.91~0.92 122~~126 5~-5 | 8~8
Za—F=TB—XYy ¥ oo | 083 104 1 2
Pterocarpus indicus | i 0. 63~0. 64 ‘L 103~105 1~1 ; 2~~2
7T 7 7 47 I 0.82 77 5 5
Aglaia litoralis ’ | 0.81~0.84 | 75~80 4~5 i 5~5
YT gy ) AL T sy | 050 94 3 4
Amoora cucullata 0.50~0.51 |  93~94 3~3 3~4
J : S
A4 w7 A 212 | 0.39 f 101 w 3 i 4
Dysoxylum arnoldianum . 0.39~0.40 | 100~102 3~3 | 3~4
NRFW AT R 213 0.35 141 | 3 [ 1
Parartocarpus venenosus ” 0. 35~0. 36 139~142 ‘ 2~~3 1‘ 1~1
— — I | !
AT BTy L. . 088 18 1 4
Neonauclea maluensis J - 0.67~0.68  108~11L | 6~7 x 3~4
5 v 5 v L ues 113 | 5 5
Burckella macropoda - 0.66~0,70 | 103~119 4~5 5~~5
w74 b R - 03 | 79 2 2
Ailanthus integrifolia “ 0. 36~0. 37 78~81 | 2~2 22
27 )T | L. 0. 25 B2 2
Sterculia pavkinsonii ‘ ’ | 0.25~0, 26 76~79 1~3 2~2
N Kl F R | 0.68 58 7 2
Celtis luzonica i . | 0.65~0.66 58~-58 67 2~2
A NS . 0.B2 71 8| 1
Vitex cofassus T 0.62~0,62 77~77 6~~6 ‘ I~1
N v R | PO 0.09 ‘ 153 i 1
Ochroma pyramidale < | 0.08~0.09 | 143~161 1~1 1~1

)

*1 RAOEEIVNEOL, W

HOAEFIT L ~8,

E, BOBOORKABRKENT LETRT,

*2

ARG 2.7 cm BEMT, BORMEC: 3.

PEE L ~ 6 % TOMIRLE U, BEEOK S b0




at 100°C

"
iz,

pod

ST == = TR O I

CE 8 ) CIRFIAIE
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PEBEL
Honey-
comb

& B
Shrinkage from
green to oven dry

e

Y

i

Width | Thickness |
‘,;

Lo

Twist

Drying time|
from green, .
tol 9 M. C| "

(mm)

(hr)

5.0
4,8-5.2

7.8

6. 5~-8, 2

§5.0
0. 5~~68.5

i B

Jrle
A1

Estimated drying condition

O

i 1.
9 7.2~

D

8 r

1.2 3
2.0 | 34,5~

S

9.0

0] L EE

21 i
Final

Initial |
W. B. D. D. B. T.

3.0~3.0 7171
3.7 78
3. 780

| 1.2
110,911,

[

7

1.3 48.8
3. L 0~49,5

]
(o]
S
jes}

70~70

3.9

3.6~4. 4

25.2
1.0 | 22.0~-31.5

75.17

0 | 68. 587,

jaS]

68.7
53, 5~73.0

<
)
("
(@]
[}
(o8]

6666

2. 0 81~82
2.5
5~2.95

6.

H
)]
IS

| 8.2~.9.2

L 6,6~7,0

92.2

87, 0~97.

34.2
0~-36.

32.

w
&
b
(
<
~

29.3

L0 . 0~=30.

0

0]

50

50~~50 3,0~~3.6 ! 7777
57 .2 | 82
~~58 | 4,0~4,3 80~83
55 4.1 8

4,074, 3 80~83

6065

O
{
&}
o3}
[os]

@)

1 | 9 7.3
[~ 9. 6~.10,3 7.0~7
4 | 8.9 11.7
325 8.6-9.3 11,012
1 7.4
] 7 1~7.9 4.9

49

4.0

47~50 2.0~~2.3 80~-8
49 3.2 73

48~-50 3.0~3,6 71~77
85 5.5 88

6565 5, 5~~5,5 88~88

12.0~13.0 |

4,0~04.0

40
| 64, 0~64.0

1~1

Notes)

%2 Estimated drying conditions are applied for 2.7 ¢cm thick lumber,

0.

i

1.7 i

5.2

1.0~3.0 ‘ 4,8~5.7

70~70

i

6.

5~6,5 | 95~95

*1  As for drying defects, both initial check and deformation are graded into 8 steps (1~8),

and honeycomb is graded into 6 steps (1~6). Higher numbers mean severer defects.

Number of specimens :

3.
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Table 4. ZRITEOWME; &R B X O
Results of drying schedule experiment
R BEGGEN | n | B0 e R
JEA | A ¥4 Corrected drying H?Fﬁ (11;1/4);2) Shrinkage nun
fat FE FE | D RE condition ( (9)) FIH from green
‘ - Ratio of y5 oven dry
i 'drying 9
Saw- |Dry- | time (%)
. Log ing ! ""3 n{g (edge N Twist
Species num- | meth- M.C. | Ini- | In}- Fmal tlme‘ gram/ = J”*;’»_é’\
| ber od‘ | tial| tial D.B.T. fat Thick-
o .B. :
| | (%) LD.B.T.D.B.D. (hr) | | grain) W]dth‘ ness |(mm)
Za—=F2T U g—nF v b l 123 ‘ 435 ‘ 7.5 3.6
Dracontomelon 201 FG | | 0 [ 3.0 75 Co1,27 ’ '
puberulum EG 107 | | 552 | 3.4 | 10.1
; | et i ]
5 | | ] | ] 1
28 v P T R FG | 105 | | 117 | s 3.7 1
) . 202 1 50 3.5 80 | L19 |
Spondias dulcis i EG | 119 ‘ 1 135 | ! 3.3 | 7.5 1
i ) \ | | |
. [ ‘ T [ [ ) o
A v 7 X7 | FG 179 | 461 | 9.8 13.5 4
’ ) 203 i 45| 2.5 70 | | 1.10 i
Sloanea insularis EG 154 506 5.2 14,0 1
CADF Y Fay FG| 83 | 80 61 54| 3
Pimelodendron 205 50 3.0 80 1.51 |
ambomzcum EG 71 | 121 3.3 731 1
— — — ,",74 e BSS— i — — ,
75—y | FG | 117 711 16.0 1 19.7 | 53
Castanospermum 208 | 45| 2.5 70 ) 1.09 |
australe (EG | 123 775 14,7 ‘ 37.4 1 3
B 0 RN R AU R N N B— S R R
| { |
A= F=7 . | FG | 108 \ | 176 40 2.8 1
m—ZY oy Ko 209 | 65 6.0| 90 134 | o
Pterocarpus indicus (EG 99 | 1 235 29185} 1
7 7 5 47 FG 76 ‘ | 201 ] 8.7 7.0 5
o ) 210 50| 3.0 75 1.42 ;
Aglaia litoralis EG 73 | 412 4,9110.0 2
PNUT 4y I AL T FG | 105 B 95 L1500 521 8
211 | 55 4.0 80 1.38 T
Amoora cucullata EG 95 | 1 131 6.5 | 15.4 3
XAy 7 R FG | 104 | 94 7.5 61| 1
Dysoxylum 212 | 55 4.0 80 . 1.32 ~
arnoldianum EG 105, | 124 | 35| 88, 3
IS
NTV b AN T R ' FG | 120 | | | 57 | 63 a6 6
Parartocarpus 2130 "0 1 60 45 85 | 1.28 ~ |
Venenosus | EG 117 5 \ | 73 ; i 3.3 7.3 1
AZamemn—FTy | FG 103 | L 277 7| a7 a2
. 215 | ! 50 2.5 1 80 | 1.15
Neonauclea maluensts EG 96 | I 319 © 3,71 9.0 4
\ ‘ i \
H ‘ [V . ‘ . T —
5 v 5 v 'FG | 9 | 201 | 9.9 58| 10
216 50 3.0 75 | L 1.33
Burckella macropoda EG 97 I ‘ 286 | 6.2113.9 4
‘ i I
AT A b VYR | FG 78 I L39 L 6.3] 40 3
217 |65 55 90| 1.23 |
Azlanthus mteg;’zfolm EG 90 L 48 | 3.1 7.9 . 3
R S 1
A F v s )T ' FG 73 , , 36 6.2 25| 0
N . . 218 65 5.5 90 1.31
Sterculia parkinsonii {EG | 74 |47 3.1 7.6 0
i T
N— F kv F A FG | 67 o 100 | 8.2 41 5
. ) 219 | | 50 2.0 80 1,38
Celtis luzonica | EG 58 | 138 4.0 } 9.8 6
j \ i S S
i i [
75 s o~ b FG . 90| \ 240 | s.6| 3.4 8
_ 220 | | | 50| 2.5 80 1.45 l
Vitex cofassus | EG 100 | 348 3.1 -‘ 6.4 0




Notes) Number of test specimens is 2 flat- gramed, 2

k{&}Q/J 0.5 °CIFLCHONI LD,
T s (220) 130~4O%0

27 37T (203) 13140~15%.

T Iy s E— (208), /ST L AT X (213) 13100~10%,
55 v (216) l;80~109/o

TUIAT (210), K74 b YR (217,
Aoy v Fay ()()s) 1260~10%,
sNe= Kb F 20 (219) 1250~10%,

RO DR IZ0%B 0 5 109%6 % T DR

RFs VT (218) 270~10%.

A& IRY,

Flat-grain, EG--- Edge-grain.

edge-grained pieces for each species.

R T = —F =T HOMTHNE B8H) CRuME — 117 —
Table 4. () J &) (Concmued)
‘ B — ——
EERREIT | gy 0 | £ AL A
Corrected drying ;*Lf ] (4EMJR) Shrinkage nER
fit T condition (°C) £ L |from green 1°
I — %‘I‘?longi to oven dry
1 l /{\}TQJ Dry- ‘< tdlmL 1‘7 (/‘)—m Twist
. - = ing (edge -
Species } . tial | Iulal ‘ FTna} time 1‘ gram/ I T}};ck—
1 (%) DBT. DBD‘DB T. (hr) | ; gram)'WIdth ness |(mm)
'ro | s 2] 40 09| 3
FG S o0 es ‘ 1.17 |
‘ EG ' 95 ‘ ‘ 14 1 ‘ 31 4.1 ‘ 1

*2 Figures are rounded to 5°C interval for dry bulb temperature and 0.5°C interval for wet
bulb depression.

*3

Based on drying time.
from 90 to 40% moisture content : Vitex (220).
from 140 to 15% moisture content : Sloanea (203).

from 100 to 109 moisture content : Costanospermum (208), Parartocarpus (213).

from 80 to 10% moisture content : Burckella (216).
from 70 to 10% moisture content : Agiaia (210), Ailanthus (217), Stercu
from 60 to 109% moisture content : Pimelodendron (205).
from 50 to 1096 moisture content : Celtis (219).
from 90 to 10% moisture content : Others.
140
—e-— R E(1)
—o— 3 E(2)
—x— K 8(1)
b HE E(2)

Dry bulb, wet bulb temperature(t)
= 7

lia (218)

S
-9-‘,#
C &
Sy
S¢o
% I L L { L
= 50 100 150 200 250 300 350 400 450 500 550 600 620'hr
L 1. L L i
0 3 E 2 6 70 % 2b(day)
% % 8 [ Drying time
Fig. 2 =a2—F=79 -7 v M OEHEEE

Drying process of Dracontomelon (201)
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£ 1005

. N\
=0 N
[ B
SE 80 \x\ DBT.
o8 N
2s NN
=3 60 \\jt}\“
a \\A\,<

= . N WBT

T 40f N

= =,

§ \\8§\ \AV\/Q\ : 5,

S w N Fig. 3 7 v 5 YHOREREE

L N
o %72 0 s e Drying process of
g e ey Burckella (216)
1 1 { A 1 i 1 J
2 0 40 80 120 160 200 2240 280 320340 (hr)
1 | | H 1 H ]
0 2 A 5 8 ) 7 4 (day)

¥ M B [ Drying time

BOhkE <, SROBHTHEETHEVZI XD, TOLDEBREFE LTE, WIERESEZ 1.5~2.0
°C L L, BHEEICOWLTE, Table 4 OREIDVELST L ENEE LV, TOSOEHIIT S
DICEERT 4o

c) VT 4w x4 T (211)

C OB 2 B AR X A IBERIBM TS 50, WEMCOEEN S, EEMICKBAS
DU DALz & DIDWIRGIMEE LTI, JINRE 50°C, REZE 3. 0°Co8HR & BOND,.

Ik, 100°C %“K%ﬁbx%?‘{abf:m@ﬁ%f’%&&z, 1E W2 Y 2 — VREROREAR LS, Bk
D a)~c) L7 BHERIANE, BIEOREZRD ONY, Table 4 IR LIRS L D SR
TEHRTE 2RSS D0

fis, SRR LR ofie, B EE—EE, 2Ry ITABEENTEY, SRR LD bk
WERETERLZIC b LT, i, BHEAANEORBREDONT, LMk bakR10% T
ERT AN, WH, HEMESRIELD SEPVRMTERLTO S,

Bz, HE U 17 BEO b TERAS AT A L, ROXITH S,

JeS U AT R (218), w74 ) R (217, AF7 VT (218), sy (221D,

3. B YD B
e B

[AIE817 & 2 IEHEE BT 2 720, 38 1HY IR RBIIEIC & » TIRIORY 2 HE O UBIRBRETT
-7

(1) HABRFE

1) BIER R

AR D 23 BHED 5 B Table 5 17k9 15 MOV TRMTIN, BB ST ROLHEIO 3 411
SERETTL, 6 BTRIC OV TIRMETHHER RO A 51T - oo MK, WEHTEBLEHROEEDT

-
H5bo

K # B



T T = —F =T ONTHIMEE GF 8 ) GRS EIZEID ~119 —

2) HEoFHmiAE

AR & A Ll ikic 2 Table 6 o 15 BEHC DO CHAEDFHF o BREIT - 70,

(2) WEsR

1) UINHEDTEER

BIEC OIS DO T ORI,  BUNE X U ORDIENIC B 2 ERBR,  P=atbf AR,
OFERA Table 5 TR Lice TOREND,

a) AT P=a-tbf® 0

RICBNT, n=1 100, P=a+bf OEHTRENZ

b) FvI v (216) ZHHICEWEIHEDUEZoR Uiz,

c) WUMOERGNE P=at+bf OFHNTH 6 H S, B 1MOWMEBHLE LRAKOEANTS - 2,

d) ROWHOERNIZ P=at+bf OEMT HoHEI, FHIK =a2~F =T 9 4 ~vF v I (20D),
T7IA4T (210), TV IV (216) BLEU A~ FerF R (219) EENEAR L.

2)  HenFHFaa

NP DI ilBR T —EVHIME & & ORGERAZ Ry, UM E & RGGEOMER 5 RSB 70% 1CE L
7o & QUM E kv iz, = DE%E Table 6 iR Lic, T ORENC

a) TU5AT (210), YT 4w U AL T (21D, XA v oA (212), TAT T A (214) B
U7 v 5y (216) @5 BHELISMZRERM OB e O KA T0% 1T 5 F TUEIT X100 - 72

b) Sa—F=TNRY . F QD BLUAFY Fo Y (205) 1, WNIINIZ 9~15% F2IE D H
BT LB REAMFEL, =2 —F =729 o FIEZUHIFE 1,000 m 2 5450 BEO TR Lo,
CxoFY R VIZTHHE 1L,330micE LTh, BEVELITEI -k,

) =a—F=TY4p—nFy b (201), 2aT 7T (203), K74 F¥YR (217 BEF - Ft
wF 2 (219) © 4R, DB 40% BREE O FHIAUC X A unan g Ure s, SN o sghine
EHBOBEHIENSHEL T AEENA LN, 4 Tu——FT v F (215) X, UWHIPIHHIC 65% FEEED
MEENLTEE Lchs, I EORINT & & 0T 5 S L R oM da St

d) T AAT LD BRI A4V vy (212) O 2R, 1HBODEHES0
E¥d

DHMIEET DB S OUMEEORERNE & LT, KD, WHlfy, RNOBEELSEy MEREH2
A%, SENTRDHEATE L TAK, 1 NHLODXEDE2.0mm & Licb X507 4 w7 A—=T70F,
CTENIANC I F bt 409 FBEEIZ, 274w 2 13 20% TREEICHiA U, -+ 0 alRe e b i & 75 -
7ro T 5AT (210) 21 HMNEFHDALDE 3.0 mm T90% 2, 2.0 mm T 80%

mm T3 72% B X 74% O ENIFNB/EL, T oOMEETIERNEOTFMmIZ0om 95 -,

jui]

P

kUil

FE LS, 1NB2)O%DE L0 mm TR MEIZNA 5 % FREE DT & 12 D 4 T Wl s
St

e) ZRBVIYTR (202) BLEURTFAZ YT (218) 1%, WHIEIE S EIENA & HAEND B8 L

BS, TIEIMEAS 1,450 m 35 L 78 1, 330 mm B0 T SR EK 70%
£) ¥ bhns Z (213) 13, UINIRNCHE ENEAULS 3 % TREE S D » fo s, WM 225 m 2
5EBOATELE L, 1,450 m Tl 60% BED K AR ETL -7,
g) TA75 4 (214) BNEDERENKE {, YHIME70m THEVE XUETIILLNRAEL, K
HEIYICE LI, 7Y 7Y (216) 37 275 2 (214) IKH~NETHLEOFHEMIZE VD FMkOMENT




— 120 — WEABBT RS H 2995
Table 5. 41 il i Ein
Cutting force
m = | B | RS P=a+bf" iCk |
A 75 ﬁﬁj?f\%@%‘ ]%J;E)‘Jﬁ 1 b Specific Tl EaRE | U HER )
- = | ravit Average Constant values in Py g
Cutting —- g ¥ moisture | experimental equation
Speci Log | ioon8 "fi=il; | &%y | content P=a+bf" (kg/cm)
pecies direc- ‘ et
number| Hom | t In ovenpat cutting a b ”
] |cutting | dry (%) ) o
\ T i
Za—F=7 L 0.66 0. 61 12.9 1.07 | 1.88 | 1.00 1. 64
Yo —F oy b _ o | o )
Dracontomelon 201 T 0. 66 0. 62 14,2 0.79 | 1.75 v 181
puberulum C | 0.64 0. 60 11,1 4.82 1 27.37 » . 13.03
I i |
‘ B
. p 1 , 9 i -
ARYIT R L 0.37 .35 11.3 | 0. 90 1.50 1.00 1.35
202 T 0.37 0.35 10.3 ©  1.23 1.04 ” 1.54
Spondias dulcis c | 037 | 03 10.8 | 2.03| 1522 6.59
s 45 2.3 ‘
R L 0.48 | 0.45 12.3 \ 0.64| 1.80| 1.00| 1.18
203 T 0. 48 0. 45 11.5 1,231 o0.81 ” 1.47
Sloanca insularis C 48 45 11.9 3.73  16.13 ” 8.57
Za—F=7 L 0.43 0. 41 12.1 0. 81 1.85 ‘ 1. 00 1. 36
INAT ¥ 5 . p el
Endospermum 204 T 43 0. 41 11.6 1.57 1.25 7 1. 94
moluccanum | C 43 0. 41 12,4 0. 81 17.93 ” 6.18
— T T
. ] . : . -
CroFy Ry L .65 | 0.61 1.5 1. 01 2. 50 1.00 1.76
Pimelodenq!rqn 205 T 0. 65 0.61 11.1 0.87 89 ” 1.14
amboinicum C 0.65 | 0.61 11.7 1.88 | 26.81 ” 9,92
v v oz L 73 0.71 10. 3 1.13 1.62 1.00 1. 62
Garcinia 206 T 73 0.71 11,0 0.78 1.61 ” 1,27
latissima C | 078 | 07 9. 5.25 | 16.16 » | 10,10
.52 . . . 65 . . .
T - L 0.5 0. 49 11.1 0.65 1.99 1.00 1.25
207 T — — — — — —_ —
Litsea irianensis | |
I il gl Rt Bt et
TIwsE—Y L - - - - - - -
Castanospermum 208 T — e e — — — —
australe C o . . - . o o
Za—F =T L 0.67 0.63 2.8 0. 65 1.62 1.00 1,14
a—XxX7 oy F 5 , - . . o . . .
Pterocarpus | 209 r |
ndicus | C - - — i — — —_ —
TS5 AT L - - o o - -
) 210 T 82 78 14.2 0. 84 1.82 1.00 1.38
Aglaia litoralis 1 0.82 | 0.78 13. 4 5.30 | 35.94 v 16,08
T I |
VT 4y T L 53 50 14,5 0.51 1 2,92 1.00 1.39
A AT - , N ‘
Amoora 211 T .53 50 12.8 1.22 1.34 ” 1,62
cucullata C 0.53 50 12,3 1. 36 21, 38 ” | 7.77
) T . | ‘ . I )
. . .47 4 12.5 .80 | 1.27 1.00 1.18
LA w7 R L 0 8 ° 0
Dysoxylum 212 | T 0. 47 43 1.2 | .14 0.28 7o 1,22
arnoldianum g c 0. 47 43 1.7 5.47 | 10,26 | # ‘ 8.55
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Table 5. (-o-3%) (Continued)
o  Tamw | @ | AR ERR Peatbrt ik |
5 EAES A0 | Cgiefe T | GAKE | U AERY |
i T L IA Specific G S values i N
ravity Avlemg@ onstant values in Py.s
| Cutting —— gﬁ 7 I'moisture | experimental equation
; Log | i U8 ERF; | 200 | content P=atbfm (kg/em)
Species direc- PR —
number tHon At In ovenjat cutting a b ”n
| |cutting| dry (%) ‘
25U R HIT R L 0. 43 0. 39 12.6 1.15 1.33 1.00 1.55
Parartocarpus 213 T 0.43 0.39 1.5 1.37 1.35 ” 1.78
venenosus C 04 0 1.7 | 159 18.63 ” 7.18
i !
| \ — S
| | © I~
5 2 F 5 A L 1.03 | 0.99 1.6 1.34 2.35 1.00 2.05
Maranthes 214 T — — — — — ” —_
corymbosa | c . . _ — — ” —
A xTa— L 0.73 0. 68 11.3 0.92 2.39 1. 00 1.64
N FT Y F L s T 0.73 | 0.68 12.3 89 | 2,77 ” 1.72
Neonauclea ' ' : : ) - th
maluensis C 0.73 ‘ 0.68 11.3 4,34 | 24,77 o 11.77
. j R -
5 v o5 v L 0. 81 0.77 12. 3.28 2.54 1.00 4. 04
Burckella 216 T 0. 81 0.77 13. 1.19 1.38 ” 1. 60
macropoda c ‘ 0.81 ’ 0.77 12.3 | 7.41| 45.21 » | 20,98
Z 8
S ERYAES L L4l 0. 39 12,7 .82 1.57 1.00 1.29
Az'lzmz‘{ms o 217 T .41 0. 39 11.5 .99 0. 87 ” 1.25
integrifolia C L41 | 0.39 13.1 0.52 | 16,24 " 5. 39
S S . —— -
ZFNs YT L 43 0. 40 11.8 117 1,59‘ 1.00 1,65
Sterculia | 218 T 43 | 0.40 10.9 115 | 10z2| o~ 1. 46
barkinsoni C | 043 | 0.40 1.6 | —0.08 | 17.61 % 5.21
Q z | 17
e R F 2 L 0. 69 0. 66 11.7 1.25 2. 44 1.00 1.98
. ) 219 T .69 0. 66 11.6 0.79 1.22 4 1.15
Celtis luzonica c .69 | 0.66 11.4 8.88 | 33.89 P 19. 05
e S PV I i - | Z| Z| =
Vitex cofassus C . o o . . . -
A v b L 0.13 0.11 12.0 0. 50 0. 23 1.00 0.57
Ochroma 221 T — —_ — — — — —
pyramidale C - - - - — - -
B A v v L 0. 46 0. 44 10.9 0. 80 1.49 1.00 1.24
Eucalyptus 222 T — — — — — — —
deglupta C - - — — — — —
L 0. 62 0. 57 10.8 0.93 1.24 1.00 1.31
7 — 7 ~ _ _ — — — — —
. 223 T |
Tectona grandis c o . ] . . . .
|
| S
L 0.57 0.53 11.5 1.44 1.04 1.00 1.75
” 224 T - — - — — - -
C Ju—— J— J— — — R _—

W) D Lo REEL T BN, C o RDOEINL,

L
P
P

2)

3)

f:

: Longitudinal cutting, T : Transverse

LIRS,

1A B DAY &,

: Cutting force, f : Feed per knife.
Po.3 : £=0.3 cm DR D UIHHESL,

Py.3 : Cutting force at £=0.3 cm.

cutting, C : Cross cutting.
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Table 6. A i D e fi
Knife life
’ y e ke R I E UTHITR I 58 A U e R A
it piey M E & KR OHME Defects on cut surface
Specific | Moisture Hmmgfﬁg‘gwm =P HiEhn
Species gravity | content | length  {¥n | “’F'") 7% | Knife
< ! (%) (m) | Torn | Raised [Fuzzy| edge
v e | W lgrain| grain |grain chipping
. i 8. 6800 [
Sa—F =TT g—Fy b . o_51~(().6% 11.5 P 1
201 ot 1,425< | 4+ | |
Dracontomelon puberulum | 0.61G2)|10,8~13.0 |
| 0. 42~0, 66 ;
X ® VU T . 1.2 | |
; ; 2 1,450+ 'H
Spondias dulcis 0. 33~0. 3810, 5~13.0
Z ®m 7 X 7 047 10.8 .
: . 203 | 1,425< | 4+
Sloanea insularis 0. 43~0.51} 8,2~12, 4
|
ZamF=TNRY Y F | 0. 12.4
i s0s M 1,540< | + | 4+
Endospermum moluccanum 0. 36~0. 4711, 5~13. 4 ‘
eAnF Y Fo v . . ‘ ‘ |
: TV N 205 0. 64 12.6 1 330< |+
Pimelodendron amboinicum 0. 60~0, 67|11, 3~13. 1 |
R e USRI BN ! —— B0 U N
T 7 9 4T o | 08 1.1 | o0 # |
Aglaia litoralis “7 0. 74~0. 89 8. 4~12. 4(1, 368<¥¥) (+) |
NRYT 4y I AT o1 0.55 11.5 0 4
Amoora cucullata 0. 44~0, 61110, 2~13. 1|(1, 425<*)| (H) | } +)
I i
. . - - [ ‘ ‘ -
L4 w7 A 213 g.46 | 11.7 0 R ;
Dysoxylum arnoldianum ' QSQVOﬁBiQINA&I(L42&<ﬂ () () 1B
|
PRI T A .40 13.0 !
2| 8 1,425 A
Parartocarpus venenosus 0, 36~0, 4511, 0~14.5
T -
7 % 7 5 & i 1.02 1.5 |
; 214 TR A0 o 1
Maranthes corymbosa 1 O.99»~1.O410.2ﬁv13.0)9V>\n*”f |
. ! o |
Za—~n—FT .y F . .
4 N=FT oy x 015 0. 71 _9 1 | 425<
Neonauclea maluensis 0. 66~~0.78 7.5~11.1
SRS i L ‘
7 v 7 v .11 1. ! |
7 216 0 3 | 125 -+ + (TS
Burckella macropoda 0. 62~0. 84| 8,8~13.0
w7 A VYR I 20
Ailanthus integrifolia 0,370, 4611.1~13.2 ; |
- | | ‘ | |
25 oo 4 12
Tv7 0T 2g| WM o 1,330< |+ +
Sterculia parkinsonii 0.33~0, 4712, 1~~15,7
N = F 2w F R 0. 65 12.1
, w7 219 1,300< | H
Celtis luzonica Y 0. 55~0. 75110, 8~12. 2 {
& 1D REERT0BTEL L S OUHIME.
Notes) Planing length at 70% of defective pieces.

+

2)

3)  w:

CBEORE, 4

T EDSE, HEEDORL,

+ @ Defects occurred slightly, -+ : Occurred remarkably, H : Occurred very remarkably.

1HABODEDE 2.0mm, *+: 1 HHDDXDEL 0Omm

% : Feed per knife 2.0 mm, %+ : Feed per knife 1.0 mm.
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1 Table 6 1K &1 2 WEOM TG AIINC, 2WREHERFICH 6D b,

4. Vv EMEENE

Im’ I} y‘ ﬁ; :r,.(l)

T TREAHS I BB L ORI

AN TO S A

% 1

Table 7. Hi5H OB &5 & CHES

Formulation of glues and glumg conditions

o2 Al VS ) — v
Adhesives R
. Re?ﬂm;;nm Urea resin Polyvinyl
o ‘ AT | adhesives  acetate emulsion
" H Ttem adhesives | adhesives
i JE& Resin 100 100 100
FEIEF] & 7o I A 10%2 10%5 _
Extender or filler
K Water — 6 —
S | . ' ‘
15 i 7 =g 5k6 | —
Hardner 1o °
o YA i
B DR pH (20°C)*8 7.9~8. 6 4.0~5.0 | 4.1
Properties of DR GRA X, 20°C)% Tag oo | )
mixed glues | Vlacosmy(Pois) 69~136 77~160 750
& i & (g/m® 250 250 250
;&'Z e gz ql/,L Glue Spt‘ead
7 =R P =] E o )
i, E O 22 22 22
Temperature " e
. e
Conditions s j{ﬁééi’fm ) 10 10 10
of adhesion e * F'EJ (hrs)
T E A 20 20 20
Time
1)+l KEEMRBUbRSAL s KBV Y Y7 4T/ —;1/3” B
*2 ” T A, Hot-P-2 %5
%3 ” : @ﬂ;yl KEEVY VT 427/ —335H
4 ” : LYV 105 B
5 ” FH, NER
%6 ” DR, BALT V' =T L2095 7KIETE
%7 ” v va—Rv ¥ No. 52 SH

*§ 47 AEHE pH F
*9  BRYEEREER
Notes) =*1 Ohshika shinkoh : Ohshika resin dearnol No. 33,
%2 Filler, Hot-P-No. 2
*3 Hardener, use to Ohshika resin dearnol No. 33 only.
#4 Ohshika resin No. 105.
%5 Extender, wheat flour.
#6 Hardener, 209 Ammonium chloride sol.
#7 Shinkoch bond No. 52 SH.
%8 Glass electrode pH meter.
%0 B. M. type viscosimeter.

jry
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(1) ABHE

Do R M

HEM Q9RRE) SHEERM (A v vy FITY) 1, BSH3mm, 0§50 mm, X 260
mm Ot FF ENLEHOUEIRTH 5, £0SKIE, RE 20°C, BEREE 6% OERELRENTH
SIEMRE Lice HRKOOSEDEKER 7.5~10.5% TH - 7o

2) BRI K UHEBRME

BEFOTE - BEARORAB XU TN L OWE « BEL&HIn &% Table 7 IWRT,

3) HERME B X ORI OTER

Y LREBOFEICKD 2 AhE 0 HBRRE SEBIC OV T 2RI 2EF LTHE Lice BB
(Fig. £ &, 1KOBBRE»S 6 HUD ML, 1HEICoE 12 MF>ER LT, BRIz ZNE
BB L CIREEE DRBRAICER T 2RO 5T 7,

4 HEHER

HREHEEE AL, JIS K 6851-1072— HEEH O AMBIEE D & AWH X SBRIE—ICHENL U e TEEIHEE
WL, JIS K 6857-103— BRI O KRBT HCHEER U, BEEHIOTEMENIC Fig. 5 1CRT L™ (v
Vvy ) — VBB EC D2 LR, 2 7TEEEEA-IHEKER, B e = vlIRz <o
Va VEEFI-TKARD) & LobilnicE T ORETE 6 H >R L,

(2) BABBER

R L RS DRBROEES Table 8 & 9 7, KMEOLE &R HOBEES Fig. 6~11
TR T o

AMGE S BEENOBRE, SEBHOBHICID T L, FEFHTHEOD DICHEEHIBED
R, B BV ROMEOCRIE, KM OWERE « RESESEE L b O S BhN b, SRR
BB XIUEHEANIC B CEMOICED - EBE2ED L5 TH S

— T
BB R — ARSI PrRVENR
Adhesives Boiling cycle test
NI RIRER] Gy ¥ 1% # B oR A
Resorcinol resin | Boiling Drying Boiting 1 Cooling
n.,_i_S_ adhesives for 4 hrs at 97~100c| |for 20hrs at 6013%¢| |for 4hrs at 97-100%| |in running water|
10 o B I BRBR
77777777 L Warm water proofing test
‘‘‘‘‘‘‘‘ I I ® v o= ot
80 -&Béaﬁ’)&ﬁém ——~{ Immersion in water]- Coo\ling
adhesweg for 3hrs at 6043% in running water
Moo iR
Water proofing test
: LE e v o=
l;’olyvmy\ acetate ™ Immersxon in waterl— tmmersion in water|
. e - ! for 3hrs at 30%1¢c for 10 min,at 20%1c
emulsion adhe-
b— 20— =Bk sives
(BAL : mm) Fig. 5 BT OBEEH] & iU D B e
Fig. 4 BEED A The adhesives of specimens and treatment
Wt for water resisting property test.
AR /]

Bond shear test
specimens,
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Table 8. %  #& &
Dry bond strength
i L e e A
Bk emHT S BB a7 i ’
i) by K Resorcinol resin E%a resin ‘ Po[y\nny] acgtatc
; Specific adhesives adhesives  emulsion adhesives
. Log |gravity 5% [ RpiE* B 5 n Kk R B | R $
Species num- in oven| Bond Wood Bond Wood | Bond Woo
ber | dry |strength| failure | strength| failure | strength fallure
(kg/em?) | (%) (kg/em?) | (%) (kg/cm?) (%)
Za—F=7
o g b 201 | 0.6l 106 100 m 95 , 82 80
Dracontomelon puberulum 84~141 | 90~100 | 88~138 | 70~100 | 50~121 | 60~100
AR Y VT R |
. 7 | 202 | o33 94 90 1 80 100 94 100
Spondias dulcis 70~106 | 60~100 ‘ 49~100 ! 80~~100 | 87~103
A o 7 o3 T 203 | 0,43 1 100 89 100 82 80
Sloanea insularis ) ’ 62~~76 78~100 59~100 | 60~100
~1'*4"’”/\X‘J » F ~ 84 100 68 78 a0
204+ 0.42 100
Endospermum wmoluccanum ‘ 67~~106 | 80~100 | 56~77 64~~96 60~100
vxn sy Fa v 205 | 0,59 i 70 86 10 89 40
5 .5 ‘
szelodmdron ambomzfum 52~140 | 30~100 | 65~108 ' 10~-100 68~109 0~-80
V) v / 2 ‘ 28
206 | 0,71 138 90 124 100 95
Garcinia laz‘lsszma 106~161 50~100 | 117~132 88~99 10~50
! b e T
) 207 | 0,45 85 80 | 109 100 92 100
thsea ivianensis 66~105 | 20~100 \ 86~133 80~-110
I ‘ | e o
T Ty e - |
77 208 | 0.58 72 8 78 160 B8 100
Cmtanosj)ermum australe 61~92 50~100 64~89 40~90
Za—F=Ta—2Ty F 80 60 93 60
209 | 0.66 100 100 .
Pierocarpus indicus | 52~~121 48~-72 83~98 0~100
Fr 5 47 o] o5 T 70 136 70 110 30
Aglaia litoralis ) ’ 91~122 0~100 | 102~167  10~100 | 74~131 | 0~~60
NVT 4 /7)‘/1’//1/ 21 | o 46 80 85 83 90 80 80
Amoom cucullata P 67~-99 60~100 77~-88 60~100 66~-98 30~100
/f Jow g A 22| 0 44 71 80 90 15 80 15
Dysoxylum arnoldianum ‘ o 61~82 50~100 | 73~99 | 50~100 | 58~98 40~~100
— ‘
7 A 77 A 214 | 0,08 118 30 120 30 101 0
Maranthes wrymbosa ) ’ 74~148 0~100 | 76~163 |  0~80 75~139 0~10
[P — —— — - i ! SO —
AL B—n—F1yy 215 | o.59 107 80 82 90 85 10
LD
Neonauclea maluensis 74~122 | 60~100 59~105 | 40~100 | 56~120 0~50
- i — [ -
Z v 7 v i 216 | 0,74 132 l 40 41 1 . 92 10
Burckella macropoda |~ T Tzi1s6 | 0~100 | 125172 { 50~-100 l 70~118 | 0~40
RrTAL VYR 27| o.ar 79 90 61 90 85 80
Ailanthus integrifolia ST ‘ 8~89 | 50~100 | 55~68 | 80~100 | 47~79 | 40~100
[
AT NV T U T 88 63 75
. 218 | 0.37 0 1
Sterculia parkinsonii 8~110 100 58~70 100 55~93 00
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Table 8. (2o7%) (Continued)

] 7\;‘/“}‘/ v/ —Iviiie o L 1 e s | @F % v = )V R
4 BUA |&WILE| B = THIREER | 5 o
1 FE T= Resorcinol resin dbesives Polyvinyl acetate
Specific adhesives a i emulsion adhesives
_ Log |gravity BEE/1™ | KBRS | B 7 | A B K| BE | AW
Species num-in oven| Bond Wood ‘ Bond Wood Woo
ber | dry | strength| failure | strength| failure strength‘ fallure
,,,,, . (kglem®) | (%)  (kg/em®) | (%) | (kglem®) | (%)
N— By F A 219 | 0,63 135 45 146 Q0 9% 30
Celtis luzonica ’ ’ ’ | 104~160 | 10~100 | 111~177 | 50~100 | 62~114 ‘ 0~60
— L] - S — R ‘ - L
il A 1% %% | i
220 | 0.9 o7 L w0 P
Eucalyptus deglupta 68~99 | 40~100 | 49~56 55~-74
| i | )
e o i \
Voy K5 U oY 12 101 B 14 30
. L | 0.55 1o ‘ |
Shorea negrosensis | 94~126 93~108 | 50~~100 | 106~126 ‘ 0~~100
<~ B v o ‘* s | o6 102 80 120 | 15 | 130 | 2
e |
Betula maximowicziana 92~113 0~100 | 93~143 , 50~100 | 119~137 \ )~60

A #1 JIS K 6851-1972, HEEADAMBIIRD ¥ A MR S EBRAHRICHERL 72,
B« Table 7 & W,
*2 6 BT OV,
Notes) #1 Based on JIS K 6851-19v2, Testing methods for strength properties of adhesives for wood
in shear by testing loading. Conditions of adhesion : See Table 7
%2 The average of 6 test values.

Table 9. & 8 #% B ™
Wet bond strength

vy — g i =) 77} - J’Fﬂb‘zt =7 ; =
) 74 JL{/‘\ ﬁ—iﬁ’“ﬂﬁl‘ ?? ?é%?lj i Urea resnm Wi g /&;ﬁ‘fﬂ
T8 T = Resorcinol rasin adhesive Polyvinyl acetate
Specific adhesives ] ‘1 ? VeS| emulsion adhesivesr
. Log |gravity ZEE7* | KpEER* |8 35 7 [ K B £ 3 5 TR R
Species num-~ in oven| Bond Wood Bond Wood Bond | Wood
| ber | dry |strength| failure | strength | failure |strength | failure
e | (kgfem®) | (%) | (kglem?) | (%) | (kgjem®) | (%)
Za=F=7 9 T 42
g =TIy b 201 | 0.61 100 100 _ 0
Dracontomelon puberulum 63~119 56~115 | 28~52
2R VI T A
) : 202 | .53 53 85 84 100 15 0
Spondias dulcis 41~68 70~100 | 47~-75 50~100 | 12~21
. \
S 3
7oA 7 203 | 0.43 58 95 13 70 10 0
Sloanea msulams ‘ 47~71 | 90~100 | 62~-85 50~100 8~14
——— S ! 1 L - ‘ -
P k= =N NA T
F=7 7 v F 204 | 0 42 73 75 59 ‘ 100 | 8 0
Endospermum moluccanum 48~123 | 30~100 | 41~75 10~28
iAo s v Fa v g ?
. 7 F . 205 | 0.59 98 95 | 18 70 13
Pimelodendron amboinicum | 85~114 | 80~100 | 50~93 ‘ 60~100 6~-24
- o 5 1 O R —
bs) v YA . 114 a0 74 50 23
.. .. 206 0.71 8
Garcinia altissima | 83~143 | 80~100 | 55~89 ‘ 30~100 | 17~-34
- . \ ' o T § T ‘
N .
). /. s T 207 | 0,45 66 95 19 100 24 0
Litsea irianensis l | 58~74 & 80~100 | 73~95 ‘ 18~33
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Table 9. (o3%) (Continued)

LA A
i b Resorcinol resin adhesives Polyvmyl acetate
Specific| adhesives Srves cmquon adhbbwgsr
o Log |gravity | JE57% | " WE AT 7| K nh o
Species num-|in oven, Bond | Bond Wood
ber | dry  strength| failure | strength failure | strenmh failure
, (kglem®) | (%) | (kglem®| (%) | (kglem®)| (%)
R N i | I i
77w e | 83 [ 44 20
208 0.58 i 1060 j 100 )
Castanasj)ermum austyale 53~83 | 48~~70 35~58 0~30
;:L"‘;‘::—TU’“.X 7oy B . X 73 60 30 L]
L 209 | 0.66 ) 100 100
Pterocarpus indicus | 49~.83 43~-78 27 ~34 0~10
T 5 4T N 36 90 108 f 50
210 0.75 ) i i ’ 100 . . 0
Agl(zm lLitoralis | L 64~~131 | 60~100 | 87~141 | 3265 |
WRUT py I AT | ) 58 o 35 ‘
211 0.46 o 100 . 100 . g
Amoora cucullala 577 55~-78 26~~42
A w7 R . 43 85 60 100 18
i , 212, 0,44 | ‘ b
Dysoxylum arnoldianum 35~-49 70~~100 | 51~70 80~-100 15~21 i
AR A N 214! 008 113 90 82 28 43 e
1 U, Y
Maranthes corymbosa 80~160 70~100 68--120 10~50 28~-87 0~10
AZo—n—Foy ¥ 78 70 64 0 40 0
L10 .0
Neonauclea maluensis \ 492108 | 30~~100 | 4791 0100 | 35~id |
- e _ I D b ! -
| !
: v 7 v ‘ 1(33 | 113 45
216 | 0.74 100 ’ 100 o 0
Bunkﬁlla macropoda 77~119 100~125 45~-58
w7 A vy oA R §3 80 53 90 9 0
N L 217 0,357 | _
Ailanthus integrifolia 58~69 ‘ 70~100 | 48~-58 80~-100 5~10 |
- | | |
T v gy T 7% 50 7
’ . 218 | 0.37 _ 180 . 100 0
Sterculia parkinsonii : 71~81 44255 . 13~23
N B eV F R - o 1w 30 121 35
219 0.63 | 160
Ccllzs luzonica 68~125  80~100 105~-138 ‘ 207
B4 L v N - 77 50 38 | 50 |
’ , 222 0.39 . \ . 0
Eucalyptus deglupta ‘ 69~-87 20100 | 33~43 | 20-~100 | 22~~25
Voo F 7TV 95 40
L | 0.5 . _ DB - 0
Shorea negrosensis 72~~142 35~-45
< fJ v
. | g
Betula maximowicziana i

A 1

Notes) #1 Based on Jlb K 68571973, Testing methods for resistance of adhesive bond to water or
moisture.

Conditions of adhesion : See Table 7.
Conditions of treatment : See Fig. 5.
The average of 6 test values.

%
>



Specific gravity in oven dry

Fig. 8 HMEDILE & HEEEE OBR

(HE v = vz <y g YRIEEERD

Relation between specific gravity
of wood and dry bond strength
(Polyvinyl acetate emulsion).

Fig. 9
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150 150F
figures : Log Number figures : Log Number
L : Control (Shorea) Lo gontrol (!Shorea‘) N
140F B : Control (Betula) 140 B : Control (Betula) 216
206 o
0219 210
130F 26 130F
206
120 1208 g 2%
2140
3 ° 0205 . 110F o 2
~ 110 L s S 207 w
E % o €
9 201 210 X
o (3 2 ®
£ 100r 8 < 100 L
£ £
R % o R
28 ool 202 £ oo 2 -
= 218e = 203
il ‘2%2 0207 7 . 2
2w 80- o211 o B go- . 2n s
$ Pt 209 8 202 .
208
701 20387 208 70r .
204
0218
L 217 .
60l 60 209
500 50 %2
[ | ; . ) . ) ;
0 030z o5 06 07 08 0§ 0 07763 o4 05 06 07 08 09 10
Al AN A ¥t &
Specific gravity in oven dry Specific gravity in oven dry
Fig. 6 W OLE & EEESETOBK Fig. 7 HHEOLE - HEHEE I OBE
(Vv ) — viREEEEHD (=) 7H A ED
Relation between specific gravity Relation between specific gravity
of wood and dry bond strength of wood and dry bond strength
(Resorcinol resin glue) (Urea resin glue).
1501 1301
figures : Log Number figures : Log Number
L : Control (Shorea) L. : Control (Shorea)
140F B : Controt (Betula) 1201 B : Control (Betula)
206 2140
130} 3 10
6
1201 100~ . Fo
o 205
¢ Lo
gz Mor 2o o 9or @
E £ A
v e @ o
< 100f < 80F S
< 219 ) < 0222
3 202 . 20 2R 28 0a B e
s soF 207 o 216 e, 7o 2 e
b g ®
5" née 5 A
203 . . i7e 207 o
T g0l 2128 201 2 # gol 208
3 28 2" @ 3
2180
o
70- 232 +208 50~ 0z
o
A7 o
60f sol- 212
50+ 301
4 L ! I I ! 1 TR 1 ! ! 1 1 S L ! g
0 03 04 05 06 Q7 08 09 10 0 03 04 05 06 07 08 09 10
ot E [l A

Specific gravity in oven dry

BRI &I ) O BIfR
(v 7 —uisieHEE &D
Relation between specific gravity
of wood and wet bond strength
(Resorcinol resin glue).
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Bond strength (kg/cm?)

130 60[”
figures : Log Number figures : Log Number
L :Control (Shorea) 2219 L :Control (Shorea)
120k B = Control(Betula) F B.:.Control-{Betula)
.
il
110F 50t o
o
2o
100F r N F6
) 214e
210 i
g0k 201 o 4OF Lo g
£ ) |
9 i
g2
L g N
% 27 s = h s
R 2030 206 gs
70+ Pil g 30 o
! - 9
#a 215 Tnmn
PR ° =,
il L g 208e -
60 2048 0 . 2209 éﬁ s 2
2‘]7 B - 222 206
50 218 ¢ 20" 204
o 2212
s
40k . 202
222 205
30+ 101 . 23
P
| | 1 1 1 | i | 1 i ) ] I L I
0 03 04 05 06 07 08 09 10 0 030405 06 07 08 09 10
4 owo & T
Specific gravity in oven dry Specific gravity in oven dry
Fig. 10 RO HE & A5 1 DB R Fig.
(=) 7TRHEEEHD |
Relation between specific gravity Relation between specific gravity
of wood and wet bond strength of wood and wet bond strength
(Urea resin glue). (Polyvinyl acetate emulsion).

IS

=9
Vvy s — Rl el sl (LUF RE), =20 7
Heg# (LUF PVAC) o 3HICIGE LT s ED - 724
NWTZa—F=T o~y F (209) BRE & UF T, 740y (222) 28 UF oA IS0 E
7o
RIBHWrE T
72 DOT— FauF 2 (219) B RE & PVAc OBAIENMEET L, 51 PVAc T, Exn

Rt 1 R

(L™ UB), Wik
277 v 7 - (208) THotro ™

TAT TN (214), TvI v (216) TH-

FYEay (205), hvIx (206), T 347 (216), 4 Ta—s,n—Fv .y F (215) 52 EN s
RU7s
2) Wl
G N RBER S LR F T RF 12 80%, UF 13 76%, PVAcid 33% 1270 - 72,
AMIEEO D VIR AR LIcliiiE, RETR7 7020 20— (208), #4V v 7 2 (212),
UF TR=a—F=7a—~27 5 F (209), & 41 L (222), PVAc Tl

AaT 3T (203), ¥AaF Y

Frv (205), HvYR (206), 74 vz (217) HETH -7,
§IEERIC s B R Wral, BESHIOMRIEIC X B EDBRE D 7o RE & UF ORI

HEOEG L0 ERMNITA L, UL, A Zo—n—Fw o F (215), B4 L (222)

23, WY

B RE L UFICILBLTEL, =o—F=7927 5 F (204) 13 RF 04, HvIr (206), 727
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5 2 (214) 132 UF OBAICENEEF L,
PVAc Tl 7 7 v 7 v— (208) IKDEORTHMHSED SNz, FOMOBEICIRIEEAERD
Eﬂfgb>ﬁfzo

DL R [
BE=a—7 ) 7 VEZHEDS b 19BBIC >N THERRBE B 1557,
(1) BRBRF %
BB TIRIIATR & U Th D DIERRIC DUV THRICIRT
A LCBEORARS S L OB LES Table 10 1077,
1) BRELER
BRI ) = 2 7oV RS RS R I B U, B2 U TRM o sh gk skl bic
B2 BEEAT NI, 5k, EAHEOKRS OEBREZZRRMNE B iy, oMb edic@mnl,
ARRICEEA U OB 2 JE Uiz,

REEFIR Y = 2 7OV RSN R O WA T, K Eom bl & mmgrnE B slo e » b
Db DEMEH Uiz

2) BEINER

WEELT 3 2 7ok PSR RE AMicEBE L, 2BED s a iy, Bt Al

#, HhBENE Uk,

(2) HBsR

SERREEL A Table 10 1CRT,

1) R LR

a) KM oW LEBR

BHEEBAR (F 7 28D L OBRE LR 2. 1EEINICE S, BENECWEER = 2 —F =T 7 5 —
mF o b (201), ZuT AT (203), YauF v Fay (205), HvIA (206), Vv=T (207, 73

A

vy e—v (212), 7Y 3V (216), w74 by R (217), = FeFR (219) ThHbH,

Bt o —F=2T7 T3 —F v b (20D, AY Iz (206), VY =7 (207), 77w e—r (208),
N B v F 2 (219) BELBLENSE UL, 3EEHILLE OB WA SRE S Uic, T ORITRIZEE
P TE BRI FET 2B H 5.

b)  HhR N LR

BAHEDREN= o —F =T 3 —F v b (201), #¥Y IR (206), 77 » 7 E—v (208), /"—
Pl F 2 (219) OWLRBREE LIS -7, TOHEAE Table 11 1KRT 7L Y =7 (207) DIF
LB DN TR TICHRE L CH 5 D TAIIII A L,

Za—F=2TVa—Fy b (201), TF v E—Y (208) O n-~FYYEBIOT -~ FVHBPICE

RO EEMARD 51, ~— FerFR (219) BRT—F X0 7+ b vHIRHICROEGR
EEASRED OGN, B v YA (206) TN TOMBNCHEILEERBSE LA LD SN » 7o,

1) ARHPTE
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Table 10.

Paintability

[ o [ R
£ b RS & W il

i D
Numbers of film cracks*3

i

- Soak under
Wet-cold- costt
Species Log | Curing |~ et-cold dry test vacuum-dry test®
opecies |number ro*l | time(hr) i H 3 & H | ® Bl % s H

) ‘ i [Flat grain Edge grainFlat grain Edge grain
DA FZTU 4= F oy b | ‘ ‘

. 0.47 | 3.0 : | |
Dracontomelon puberulum | 201 0.44~0,52 | 3.0~3.1 0 L g 8
2 VYT R | 0.32 2.1
Spondias dulcis 202 15 300, 34 | 2.0~2.1 0 6 0 0
> =R S S 203 0.39 2.5 o 1.4 1.0 1.8
Sloanea insularis | 7 0.38~0.40 2.3~2.8 0~~5 0~2 0~3
ST NAY ¥ | 04 0.41 2.1 0.6 | 0.2 1.0
Endospermum moluccanum - 0.40~0.42 2, 1~2.2 O~~1 O~1 1~
EAnF Y KAy 205 0.81 2.4 3.8 g | 88 1.8
Pimelodendron amboinicumn |~ 0,60~0,61 2.1~2.8 I~5 6~9 1~2
BV Y R 206 8. 68 3.0 32 | 2.2 17.2 7.0
Garcinia latissima ) 0.66~0.71 @ 3.0~3.01 1~5 0~5 16~18 6~9
T | 207 0.45 3.9 0 0 9.0 2.8
Litsea ivianensis | 0. 44~0. 47 | 3, 6~4.2 | ‘ 6~12 2~3
7Ty g 208 0.58 .7 1
Castanospermum australe o 0.56~0.58 | 3.6~3.8 | 0 | 0 o g
Sa—F2T =Yy F | 209 0. 58 2.1 2.0 | 1.0 | 3.0 3.0
Pterocarpus indicus 0.56~0.58 | 2, 1~2.2 ‘ O~4 ‘ 0~2 1~4 1~6
T 0 7 4T 91 0.71 2.2
Aglaia Litoralis L 20 g 69nlo. 71 2.0~2.4 | L 6 6 0
RUT 4y T AL TN Lo 0. 45 2.8 0 0 1.8 2.8
Amoora cucullata : 0.45~0,45 | 2,8~2.9 | 0~2 1~4
gAYy 7R o 0.3 3.0
Dysoxylum arnoldianum 212 0,33~0.34  2.8~3.1 6 0 0 0
7 2 7T . o, OO 21 qe0 | 50 20.4 1.8
Maranthes corymbosa 10.98~1.11 2.1~2.1 8~12 | 3~8 18~22 9~14
AT 0—=N—=FTy N 215 0. 60 1.7 2.8 0 21.0 5.8
Neonauclea maluensis o 0.60~0,62 | 1.6~1,7 1~4 1625 47
7 v 7 v ! . 058 2.8 |
Burckella macropoda 216 1o, 56~0.59 | 2.7~~2.9 0 g 0 0
74 YY R 21 .35 2.5
Ailanthus integrifolia i 270,330,835 2.4-2.6 0 o!{% 3\? Oj\/g
AT o 7 )T e 0032 2 , |
> . s .. 218 . o | B 8.2 0.2 5.8 0.2
Sterculia parkinsonii § 0.32~0.33  2.1~2.2 ot Ol 0t 01
N— F e F R Lo .53 3.4
A 4 219 . e 1 .
Celtis Iuzonica ‘ : | 0.52~0, 55 j 3.3~3.5 01\83 | i 6{?0 09)5
. U B " | 0.13 i 2.3 |
Ochroma pyramidale 221 0.11~0. 14  2.2~2.4 0 6 6 ¢
)«
*2 G LB G OREITIA Y = 2 T or R FORE(ERsT, TEALZRM: - 20°C, 65% RH, iUl
*3 Mbgr: b5

*4 3044 7 ik
#5544 7k
Notes) =1 Specific gravity in oven dry.
*2 Curing time of unsaturated polyester resin varnish on the wood.
Curing condition @ at 20°C and 65% RH. Numbers of test specimens : two test specimens
*3 Numbers of test specimens : Five test specimens.
*#4  After 30 cycles.
*5 After five cycles.
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Table 11. REFIARY = 2 FARBHEEEOEILICH 7 2 2 A M 0& %

Curing time of unsaturated polyester resin varnish with extract from wood

® ] wOWB | 18 1t i il Curing time (hr)
wIn s p 7]

cps ;J:j‘/;) N BV YR TIy s =Y e FRVFR
Addition of extract D ;;{ contom e/l on | Garcinia Castanospermum
puberulum | latissima australe Celtis luzonica
B e - ‘
%Iz)nt(éol n 2.5 2.5 2.5 2.5
n— ~FY VHHEY - ‘
n-Hexane extract 34.5 3.2 24~-32 12.7
e Sy LA
Biher )gg%]éjé’j? 34.5 3.6 24~32 35~43
72 b VY , o
Acetone extract 22.7 3.3 3.5 35~-43
A & =i - .
Methanol extract 12.5 3. 2 3.1 12.6

) W E{F20°C, 60% RH
Note) Curing condition 20°C, 60% RH.

2) RN

a) Wet-cold-dry 7 =& b

30 A 7 VRICHE B L E S BRBRTICBERN S Ucile, SnBoZ0ns0 »5 %Y
BETART I L (214), BV VR (206), =a~F=Ta—X7 5 F (209) TH5,

WHRBR OAICTE Lz s s Y Fay (205), 4 2a—n—Fvy F (215), /~n— Fiiv
F A (219) TH b,

ETXARBRAOAICTE LB A0 727 (203) Thb,

MORFEIZ 30 4 7 ViR bENAA L TRk, ik, S<hbTh LrELED -,

b) Soak under vacuum-dry 7 & b

54 A 7 VERBIERIUROLOIEE» OB T L E T AT T L (214, 4 Ta—n—FT .y ¥ (215),
AUV (206), VYT (207), EAuFv oy (205), ~—FerFR (219), =a—F=T o~
Ay K (209), w74 bvY R (217) THD

a) FRTHEPEENESEL ST b) RBRTEZWEAIZR L.

A T ASE DTS EBBEINHENS <, HBEREEEIHETO.71, METO0.63TH -7

FRERRE & B LU OBN T el = 2 —F =T 95— ) v (20D, ZAHFVY
TA (202, TIvrE—v (208), TII4T (210), FA Vv % (212), 77V (216), /Y
(221) ThH o720
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6. B (f in =T

ORI AL R A
BHEBIC O & Mo iF T8I 2 et 2 72w, KRRz 51 2 i .o & T %ol
MR OIS DN TEREE F M L7,
(1) Bk B 7

\xti#fﬂf il}t"i’—] U7 i

FE 0 I B I . K T R

24 WFED S B Table 12 O 6 TH Y, TOFAMPLEZ 2.5cm
DL E DIIGEM AT L, 6 HORKEHODE, HW5em, B 2cm, JEX60cm il
T B 2T ORI & Ui,

FBRER L, USE A TS & & A O ()
WIAbE, MAOMBERE AR LB RERY 5 & & BT, T O Eminn ot i 2
T DR BB Uiz,

(2) BB R

KRS D& R EIC B 2 i ST I RO RO E LA —3E LT Table 12 1278
ER)

D g n

Table 12 D& MFLERIC BT 2 HkBEE

CHHY 1B, MILHK

BUAROL, InCCH oRE ok gz & » Photo.
2 Dk, (A) [ Ed4<

i, Bl
BEHORN LD, 5 X UFEAINICETO T

BHONE P HNC L0 Hirkei 4o s
D, (B) —IBH % & &5 T % 2 D LEHTE
BOREOSO, (C) FrF il sk
DB HDD 3P )
TOLREAELTTED, b5
AL ORI d In TR fE &
L7z,

1) EREEE 80 cm T BN T d & S
ORGSR, A R o) 2 (217)
T, 2030 mm D7z G2 72720 TH
BUcHid Udeo

Za—F=TUx—F oy b (201, zE

vOT R (202), 2uT AT (203), ¥V

J A4 TN QLD, ST AT Photo. 2

740 N INT7 IV P W7

g 7 ! Three grades based on typlcal patterns
213) B RTws7 )T (218) T54AKE of bending failures.

(1~(3)
@ K #
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Table 12. 4 51 yiji I
Results of bending
B ow | Bk® 2 W R 0 38 R B ALK H
$7I\ ’:} o $") (z#ET) | Number of specimens free from bending
it b | s Moisture fal]ure in various radii of curvature
Species Log { Uff‘f;l‘fin | Cg;girét 80cm | 58cm | 45cm | 36cm | 30cm
\number| =5 dry | steaming
j ! | (%) %_B CABCAB CAAB CA_B C
Za~F=7 ‘ T o
a—nvry b ozor o B8 1820 o s 0lo 2 3l 2 3 i
_ Dracontomelon puberulum e e 7 I
AR Y YT R 0. 36 1.9 | !
Spondias dulcis ; 202 | 5, 34-20.39 | 11.0~18,2 |0 2 3]0 0 5[0 0 5] i
A [ \'
A w7 A T 0. 47 12.17 51 .
Sloanea insularis 203 |, 44~0.51 | 10.6~13.6 |° 3 2 | 0 1 4]0 0 3
[ = B A S = B A | 865 12.5
Pimelodendron amboinicum, °°° | 0.63~0.69 | 10.6~13.8 |° O 01 4 012 21
S — ——
VAR /A ! ! 0. 65 12.6 f !
Castanospermum australe | 208 1 6, 63~0. 67 1L9~4&6[3 2 044 1 010 41 i
R ot L 0.70 | 121 | | ? N ‘
Pterocarpus indicus 209 1 0, 640, 45 | 11.0~13.1 |2 8 0j1 4 0o 3 2 1
— - ) !
T U 5 47 . 0.78 13.9 . | ‘ . [
Aglaia litoralis 2101 0.72~0.82 | 13.0-14.5 | ° O 0‘1 4 00082 ‘
: | — -
PSYT gy ) AL T o, | 048 | 135 L al ;
Amoora cucz'llata 211 | 0.46~0.52 | 11,9~14,7 ‘O 1 4\0 2 3;0 0 5[ ‘
- ‘ S e i I S |
T | | i I
PEE , 0.41 | 13.3 | o = - ‘
lbwoxyhun arnoldianum 212 0.38~0.50 | 10.6~14.3 ;4 L O;O 5 0] 5 O% |
A S A
PG AT R 0.46 | 132 | 3 z
Parartocarpus venenosus 218 16, 41~0.50 | 11, 4~14.5 ]O 8 2/0 0510 05 ]
fza—n—FoyF 0.70 13.8 | |
Neonauclea maluensis |25 0.67~0.74 | 12. 4~15,0 As 0 0}8 Lorno1 4
. S S —— AN AR FUU
7 Vg v ., 077 136 | 5 5
Burckella macropoda 216 | 6, 71~0.80 | 12. 6~14.5 } 50011 3 110 05
] | R R S S A S o
[ |~
T4 VYR | 0.39 1&2 l 5 ’
Ailanthus integrifolia, L 21 0.36-20,41 | 11,2~14.6 |0 O 5[0 0 5]0 05
, ] |
AF vy YT ! 8. 40 1.1 , - ‘
Sterculia parkinsonii ‘ 218 1 0 340,46 | 9.0~12.2 ]O 2 3]0 0510 0 35
] i I i
N—= ey F R 0.67 | 12.5 i ‘
Celtis luzonica 219 0.59~0,70 | 10.9~13.3 ?5 0 0j1 4 O‘O 4
¥ 5 n — b ves | 141 | | ? |
Vitex cofassus 220 1 0.58~0.73 | 11.9~16.1 | ‘3 2012 3 012 21 |
- ‘ T T
7 + ‘ 8.58 \ 14.6 . 5 s
Fagus crenata | 0.52~0. 67 ‘ 11.3~17.0 iS 0 0500150050 O‘b 00
) A é(ﬁi@ﬁb@ TR S A, KA L XD b o,
B —GHIS 5 LR TE B, EMBEOBEL SO,

C:#ihah, TEROBEDOS LN

5H D,
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processing test

BFRmIX 5 ity o % b Change in radius of curvature (%)
Rank of1 - - e
bending| 1o H % After one month
bility, 8ocm | 58cm ' 45cm 36 cm
| | I , L
T 1 | |
v | | | |
o — i' S B
% ‘ ‘ | i |
N . N ‘ 1 ! ‘ A
| | ] ! ! |
| —0.5 ; | ] 3 g | | !
Vel | ? ‘-—7\r/—174 | “
i | I
- | S R | — |
I —1 3’8\1 | —9.3 | —109, i? s ! —7.4 |
s 1—»1ch—38 ; g, ot 16~—38
L 3 | R R ) .
3.8 | 8.6
v —1,8~18,7 3, 2~23.5
7 [ - R - “'
v a | |
- ‘ “ ‘,; P — — . — —_— — —
L —2.2 1 f 6.9
v —8.0~=5.5 | | 2.6~1.20 | i
v :' ‘
‘ | \ | {
_ I 6.3 ! ‘ 2.3
| = 8.0~ —1,5—8.5~—3. 4 —~ 1951
—4.4 -0
it | —6.7~0 | —1.7~4.8
S S —— _ | I i _
A% ! ‘ |
N - o 1 o _
v

— 7.2 «9
‘ , : ‘ 1
i ‘ . 5.1~8.8 ~
- 148 | 1. 1o s v -50
B A28l Ty g g g 160220 —126 08775~ —3.00

Notes) A : Specimens with or w1thuut minor compressive faxlures in the concave side.
B : Specimens bent with remarkable comprssive failures.
C ' Specimens bent with breakage or tension failures.
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LYTBE R BEE R ERESTE L, Ch o oE SN AR EINS .

i) HEREE 80 em TIMTHRERL A DIZ, vAuF v Fuy (205), 77547 (210), &4/ w7
2 (212), ~n—FerF 2 (219) OAMETH D

i) EECRE S8 em THTHRERLLDR TS v 7 e—v (208), 7V 7V (216) BRIV HF L~
(220) TH %,

iv) R 45 em MM THRELLEORA T ——Foy F (215) 1#EDALTH 5, L
U, #5 &— BN TIE, MEEE 45cm, 36cm T2ARN A KEL LTHEY, ZOREIRER T
BOPIEIC L2 0T, MFNTREORFICIDISICMIHEZTNLEL) 25D EFA 605, 105,
SIEM O 7 FIic o0 TiE, HEEE 30 cm THARBMMBHI I LHETS - 720

Table 12 C&HFLERICBYT 4 HIFMIOHTEIC 20, 1~V LTOFERS % 1T- T B LT
5o I, I, W, Wizzh=h, hEERE 36cm, 45cm, 58 cm, 80 cm I DWW T IMTATEE (A 23
SALIE), VIZERERNEE 80 cm DWW T HIINIRME (A M2ALT) Th b,

PLEDEERD X S ic A & D S oo

—o— Castanospermum (208)

21 —&— Neonauclea (215) NI, Hi R UTEH DD, X
S ok Burckella (216) = TH R LCHEEN DT
B " —x— Vitex (220) e — ; . SETIg . >
| I /f/ VNS SR E THT T CE 3 2105
Y / {255 5 1L 7,
L=y " Iz A -
gt OF — 2 dhEEEROZL
g3 gk e
2 e T I T2 0 HHCE R OZE IOV T, Hik
R e IR KT 1 70 B O Z5/k % Table
L e 12 IGELTN S, CCTHR HEOEREET
wEogy 10p N .
SE et DAF RS, REOHERERERLEC LTE
@
sgs O LEERDTHY, ZEOADHEIVIRIC X
>
8% 4
Bt X 2B OB SESZ oM oBHIc XD, Hd N
3 L
AN THOMBLENBEOZNLDAE LT
2. 20T VAT EEERT B,
=)
o 15K LA T 2 N e
g5k Y E—— —3 RSB OBNREIC X 5T, TTO
e ® 0r e
CE O I S S l 4 SR TIEDEMRE <1554, ADEIMNSLS
K Ak B @& H 106 2% 1
P— % % B A 15TV, Fig. 12 BAHMOMhEREREL
- o o e i = N3 L -
BMoRomoMokR R DRIBT, LEOBROMEEEEREC U
2 o , = .58 0sS 3 g
e < 295 58538 2 . ZE(LE (A) DIEHICER LI PRt o i
g (% o B 82885 &0 ¢ GO
£ 28 878985 5 FEL A s
hon seflplote BES i EORRAEME LeZibE (B) bR LT
L g &g Lt—?}gt‘..o o= £39
e & SooE¥Eg IS ErE 58,
8 % Eﬁ*:‘im‘é;f}m 38 Edn 5o
144 ]
Fig. 12 hEBFROZ(ER, HKRORR COXHICHELEE, HHMRICRDRE
Change in radius of curvaturc kL, ZOBREHOZBEEDICLEVIC
of bent specimens and moisture X o
content (R=580mm). HAREEDR K E L85 D5, B—&tic 20 Th
(A) Based on curvature of jig. THEIRDIZ L DS ML <, BTE, W

(B) Based on curvature before re-
lease from restraint. FOBHBRIFIPES LTIV, L, DOEE
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BIHEITAZIOEDTHD, WETENST LGRS 75513 8k & S HlERREOZL T BN ENE B,
158, SEHOAKROE/RE, Fig. 12 DL SICEZICL D 3.~69 #INL, ZBRICED 5~10%
WL, PIBolsEmiid s A S .

O S ™

T OFEOAW®
T T 2o~ F =T M AT B D0, BIEEY SRR, a) STOEANSH, b) 4TOTH
={EHL, o) FTAAIC X AETOMALER, ) bl L2820 d 32825 L,
(1) Bk

ORI
& 60 mm ORI U TRATARS, BB & R Lico
2) 41

BT 728T, JIS A 5508 [HAL ] ICHEI NS DT, DED 2 TH D,
N 45 H #% 2.41 mm £ & 45mm
N 65 @ #% 3.05mm & & 65 mm
3 WE Tk
a) $TOFEAMEN
BT OIEARIZ JIS Z 2121 DAM @ 7 F3IRBUEETTE] 1Ic &k - 70 87 (N 45) OIEAZHERRE
e CGRER—VFY 4 v, 7vvay UTM-I-2500) A2H, BETHATEICEy F LaDL, #HE
T 100 mm/min T, X 30 mm FTEA Uice BERTIEA 31, WERIZEEHE6KTH S,
JEARE AR D SR oo
FTOEALL (kg/em) =Pq/l
ETOFEAICE LB KHE (kg)
I 4TOHARSE (cm)
b)) #TD5]Hkx EH
FEABED LA U2l <, LS 50 mm/min THE S IAIE Lic, AL DBHKS T TOD
LRI 3 Th 5.
Sl s LR R Sk 72,
S5 it (kg/em) =Pyl
Py s TOBIRE ICE Urcke K (kg)
It gTo#ALRS (cm)

c) FTIAAKIC R BETOEABRS
EERFTIT B AE A Y, LA, GHKS IR &R U T THLE Uice $T (N 45) 1iddh S UwdJehs

AR ITAATEEL, BEX 1kg Oy =—%§THO 10cm o [RE T, 2z 3m< bk
LT, $THBMEBOSTOE A/ F2THE Lz,
d) FHbick NPT

(0 ARMFIE
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Table 13. $TOFEALGL SIKEERBXOTALICEL 2 HEAES
Driving resistance, withdrawal resistance

and depth of penetration

| ! | A
I E oA fmpact
Static driving drivin
, Bk | W & | akE | £
BOE 4 | s | (B | % EAES
| EAB: (kglem) | Bl 4R (kgjem) Depth of
Species ‘ Log | Specific| Mois- riving resistance ithdrawal resistance penetra-
,m}l}m— gravity| ture I tion
| Per fair dey)contentl g o | e | o | BERE | BUEE | g | R
| [ ’ Edge { Flat End Edge Flat End | Edge
! i | gram | grain grain | grain | | grain
) 1 | —— e I
Za—F2T Y amF oy b | f ? ! |
Draconiomelon 2011 062 | 155 j 33 { 33 27 33 33 23 5.4
puberulum | | 30~36 | 30~35 | 21~31 | 23~43 | 30~38 | 19~27 |5.2~5.6
N ! i i
Xﬂ“\/"/TX_ 202 0.38 2.8 | 13 17 11 11 13 6 9.0
Spondias dulcis J 13~18 | 14~22 9~13 7~13 9~17 5~7 |8.5~10.,0

A | 7./'( 7 _ 2031 0.51 21 31 29 | 19 23 22 14 6.6
Sloanea insularis 26~38 | 26~33 | 14~24 | 20~31 | 16~26 | 10~16 |5,9~7.5
s U [ U
Exayyray i .
Pimelodendron 205 | 0.67 11.8 4 43 36 ! 3 38 ) 26 3.1
amboinicum 39~48 | 43~44 | 33~38 | 28~-40 | 34~45 | 24~31 [3.5~3.9
TIvsE—Y B ’
Castanospermum 208 | 0,72 16.1 33 34 2 3 36 21 2.9
australe 32~36 | 30~36 | 37~32 | 31~36 | 33~41 | 25~30 |2.0~3.9
e —F =T |
= By ¥ 200 | 0.72 12.5 28 29 21 23 22 19 3.7
Pterocarpus indicus 24~30 | 26~34 | 20~24 | 19~29 | 19~23 | 16~21 [3.2~4,1
. = T |
77347 ol om0 | 1sg | 38 55 | 49 56 51| 38 2.4
Aglaia litoralis 51~66 | 51~61 ; 45~50 | 48~65 | 42~57 | 33~43 |2, 2~2.5
T 7 |
R o
YT 4y T A—T) 21| o.52 46 33 21 ; 20 29 25 14 6.2
Amoora cucullata 28~37 | 24~32 | 16~25 | 21~33 | 21~31 | 11~~19 |5, 9~6.6
LA w7 R 25 .
Dysoxylum 2121 0.52 14.5 23 15 14 18 10 8.8
arnoldianum | 19~~30 | 22~26 | 14~16 | 11~17 | 14~18 | 9~11 [8.1~9.6
fxa—mn—Foy¥F | | | | s | sy | ag | . g
Neonauclea 215 | 0.72 13.9 | 5 <51 45 52 4 34 3.0
maluensis ! 52~~64 | 45~55 | 36~50 | 47~59 | 44~56 | 28~39 [2. 7~3.6
7 vV 7 v | aé
Burckella ; 216 | 0.75 13.8 49 43 42 4 31 3 2.1
macropoda | 43~57 | 35~~49 | 36~~47 | 37~54 | 29~42 | 28~37 |2.3~3.0
NI E |
Ailanthus 217 | 0.43 12.7 18 18 13 1 12 s , 8.4
integrifolia 13~21 | 16~20 | 9~17 | 8~14 | 11~14| 7~127,9~8.8
CZFAMNT - | 1"
Sterculia 218 | 0.42 11,7 17 19 18 f 1 13 1 8.1
parkmsomz 14~19 | 17~21 | 18~18 | 10~13 | 11~15 | 9~12 |8.3~9.1
S ] — ]
— N2 )vF R ! | .
N '1* ) 7" 219 | 0,68 > | 44 4 33 I 36 32 24 3.8
Celtis luzonica ] 41~48 | 35~47 | 28~38 | 33~39 | 24~36 | 20~28 (3. 4~4,2




Table 14. 7 7T b

I X

%

)

h HE

Frequency of sprittings by nailing

. EAR bk E $ M OB O 5oiEE)  End distance } s
ik bl % CBE | (B - e i —— X3
i Log |Specific 15mm (=5 D)* 30mm (=10 D) ‘ 45mm (=15 D) 60mm (=20 D)
Species |num- gravity g : : 3 — T i Grade
' ber (air dry)i H-k2 ‘ + i H# + } N T + | - i + | -
O — il — — | u
i T i T i
Sa—F=2TUgFy b, | I |
Dracontomelon puberulum | 201} 0.62 ‘ 6 0 : 0 6 0 0 ° ! 0 2 4 v
AR VI TR 5 ﬁ | ! - _ .
Spondias duicts 202 | 0.38 | 0 1 0 0 6 0 0 6 I
o= 7 & T 2031 0.51 | 1 2 0 1 5 0 0 6 — — — i
Sloanea insularis | | |
xa T v Fae v | i . . i
Pimelodendron amboinicum | 205} 0.67 i 6 0 \ 0 ° 0 0 > ' 0 2 4 v
T Ty e — PN 1 . ’ )
Castanospermum australe 208 1 0.72 6 0 ' © 6 0 0 - : 0 ! 0 v
Za—F=Tu—XTy F |
Ptevocarpus indicus 209 0.72 6 o 0 6 0 0 > ! 0 2 4 v
T 7 7 47 ) 4
Aglaia litoralis 210 0. 80 6 0 6 0 0 4 2 0 0 6 C A%
YT 4oy P AT oo 5 . — —
Amoora cucullata 211 0.52 i 1 z 0 3 3 0 1 5 biil
ATy s = , | 5 _ _ _
Dysoxylum arnoldianum 212 0.52 0 4 0 Y 6 0 0 6 I
AXTa =N F7y F = | . ‘
Neonauclea maluensis 215} 6.72 © 0 0 6 i 0 0 6 0 0 1 5 v
7 v 7 v ) e - -
Burckella macropoda 216} 0.75 6 0 ! o 0 o 6 0 0 ‘ ] : v
F 74 by R 3 , — - | =
Ailanthus integrifolia 217, 0.43 0 4 0 ' 5 0 0 6 ; I
A F v Y 7 1 m o — _
Sterculia parkinsonii 218 | 0.42 0 0 Y Y ‘ 6 0 0 6 ! I
N — F & v F A | . 5 |
Celtis Iuzomica 219 0.68 | 6 0 0 5 1 0] 4 2 0 0 6 I\
i i

) *l Dr:iﬂoa E~fé

*2 H o RKOFTOEN

+  WUNsER
—Ehi U

3 IT<<I<M<IV<V

—Hnn

Notes) *1 D
*2  -H ot

: Diameter of the nail
Splitting to end
+ : Small splitting

— : No visual splitting

#*3 IT<<E<<M<IVV
—Splitting easily

e
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(TR D) (8 80 HRMTIl oW L=F—~

— 68T —



— 140 —

Driving resistance
I~ o [e2]
(=) o o
T T :

JE N B # (kgkm)
w
S
T
°

o
o
T

10

0 \ . , . . -
0 01 02 03 04 05 06 07 08 09

to#® (R®)
Specitic gravity (air dry)
Fig. 13 FEAIRPIEHLE GERED
The relation between driving resistance
(edge grain) and specific gravity.

Vf— oo
o Wr o ®f
c
[
2w
L o
o¥
£x
Ew® illd o
o
7]
- oo
L 1 : ' . ! L L . L |
0 05 1.0
it & (A %)

Specific gravity (air dry)

Fig. 156 &3 I LHE
Splitting tendency and specific gravity.
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60r o °
_soF o
£

g3 °
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w0 30r
z W °
©
2 °
o
S 20r o
= o
°

IOJ'
0 L L - L L s ]

0 01 02z 03 04 05 06 07 08 09
& (A%
Specific gravity (air
Fig. 14 BlR&#ILELE GEHED
The relation between withdrawal resistance
(edge grain) and specific gravity.

dry)

E 2cm, §RE6cm, £ 30 cm OB B ORI
2RV, KO 54T (N 65) OBEEDH 5, 10, 15,
20 fEDALBIC AR > Hah8 (390 ) T 7 DINHL
B9 2 ETHAALDL, BNORIEER» S
B L, Lo, $STORBICKT AT B8RO
FINERA L, i SiRA LB BiROEINIC
DT, 0B D (=), BUNIEINMABIREL T
250 (4), EMBARINCELTONEH0 () ©
3EHUCH T TROD S OBEREC &Il %KD,
5D TENTOEDET, 10D THNIEZNEDET
DX S5 BBICHT TERPT EEK L,

(2) W B#R

JEAIEDL, SRS KL, TAAICK ZHEATRS D
SRERER A4 Table 13 103 &7,

FEAEI B EOBGRE LD TP E UTREET

T 5 b0A Fig. 13 17, SRSkt & E & OB%4% Fig. 14 I LT,

I blic ks8N P33 %,
BENDPTEIORELALELIMBR LD TH B,

FTIHIRS & BN O FEEERVUC DN T E &,

Table 14 It L3, Fig. 15

FEAEER, SHR SR S I OMBIEE <, S EM OERITIEILE & < 5 TRk,
HI B X aHoENSF IS HES LESICH L, EEEMZEIC D,

TG DFERITTHEE CHENAZ Lo LT 5,

51 A X &

1D KRB . 77 = 2 —F = T HOINT IR 45 1, MIKEHEY, 292, 27~95, (1977)
) RIE - MREEIGZETE - FEVEM OME 18, MW, 254, 144~145, (1973)

3) KRR -

RTT 22— F =T HOMTHEE

55, MGREAEL 295, 175~220, (1977)
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Properties of Some Papua New Guinea Woods Relating
with Manufacturing Processes VHI

Lumber processing of some West New Britain woods

Working Group on Utilization of Tropical Woods®

Summary

Several tests concerning lumber processing such as sawing, drying, gluing, finishing,
wood bending, and nailing were carried out on some wood species collected at a lowland rain
forest in West New Britain in 1976. The samples were taken from the logs of species listed
in the report VI

1. Sawing

The tests for sawing properties of each species by a band saw machine were carried out
almost in the same way as of the previous test. The power requirement, meandering (wander)
and fuzzy or woolly grain of sawn surface by sawing the green stocks at various feed speed
levels were measured, and relative easiness of band sawing for each species was rated.

Procedure

Two flat grain test planks, 74 mm thick by 2 meters long, were taken from the middle
portion (free from pith) in the cross section of each sample log as shown in the previous
report.

Size of saw blade was 1.06 mm thick by 121-~124 mm wide, whose teeth have 25° in hook
angle, 45° in sharpness angle and 32 mm in pitch. Stellite was mounted on every other tooth
of the blade (the effective pitch of saw tooth was 64 mm)., Particular care was paid for keep-
ing the kerf width and edge sharpness of saw tooth as constant as possible during the test
runs. The band saw machine was as large as 1,050 mm in wheel diameter, 112 mm in wheel
width, and it was driven at 570 rpm (namely, 1,800 m/min in running speed).

A pair of 74 mm green planks, piled and dogged on the carriage, was sawn repeatedly
into thin boards. Seven levels of feed speed (5, 7, 14, 21, 26, 32 and 37 m/min, or 0.17, 0.24,
0.47, 0.73, 0.89, 1.09 and 1.26 mm bite per tooth) were applied on sawing of the test stocks.
The required net power, resultant meandering of sawing path and fuzziness of sawn surface
as shown in Photo. 1 were measured during or after each sawing run,

Results

The net power required for sawing at a given feed speed, the maximum feed speed ap-
plicable with slight meandering of sawing path, and the extent of fuzzy grain observed on
sawn surface are shown in Tables 1 and 2.

1) The heavier the test species were, the higher the required net power was. Especially,
Garcinia (206)*, Aglaia (210), Neonauclea (215) and Celtis (219) required high net power.

2) The maximum feed speed was generally higher for the species of lower power re-

Received October 20, 1977
(1) Wood Technology Division, Wood Utilization Division and Forest Products Chemistry Division
* Parenthesized number correspond to log number
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quirement, but Burckella (216) and Ochroma (221) showed relatively low maximum feed speed
for its lower power requirement. Sawing of Maranthes (214), of which density was consider-
ably high, was difficult at even less than 7m/min feed speed.

3) Severe woolly or fuzzy grain on sawn surface was observed in some species with
lower density such as Spondias (202), Endospermum (204), Parartocarpus (213). Especially,

woolly grain of Ochroma (221) was extremely rough.

2. Kiln drying of lumber

The following two items of experiment were carried out for the drying properties of
lumber,

a) 100°C-test:----- Quick drying tests for the purpose of presumption of the suitable drying
schedule.

b) Schedule drying experiment..---- Kiln drying experimens with the schedules presumed
from the above quick test.

Procedure

1) Test material and specimen

One meter long bolt was cross cut from each 17 species as shown in Table 1. Test ma-
terials were sawed out at random from each bolt. Thus, the flat-grained and the edge-grained
lumbers were obtained from the heartwood portion. Then, these lumbers were cross cut and
dressed into two types of specimens, which were a) the flat-grained specimens of 2,0 cm thick
by 10cm wide by 20cm long for 100°C-test, b) both the flat-grained and the edge-grained
specimens of 2.7 cm thick by 20 cm wide by 60 cm long for schedule drying experiment, Both
ends of all specimens for the schedule experiment were coated with mixtures of varnish and
aluminum powder.

2) Method of measurement

a) 100°C-test

Three test specimens per species, as a rule, were dried green to oven-dry in an ordinary
electric oven at the temperature of 100~105°C. Initial checkings (end, surface checkings and
splits) were observed during drying, and honeycombing (internal checkings) and deformation
(collapse) were measured after drying. Then, these three types of drying defects were graded
by our criteria. By means of the above procedure, the initial and final drying conditions for
2.7cm thick board in schedule drying were presumed.

b) Schedule drying experiment

The suitable drying schedule was determined in the following process :

Dry bulb and wet bulb temperatures in the first stage of schedule drying (initial tem-
peratures), and dry bulb temperature in the last stage of drying (final temperature) are esti-
mated by the results from 100°C-test.

Initial dry bulb temperature changes to the next step at 35% moisture content. Changes
of dry bulb temperatures in the intermediate stage take place with a raising rate of tem-
perature by about 5°C per 5% moisture content loss along a straight line on semi-logarithmic
graph as shown in Fig. 1. The raising rate in the later stage is adjusted properly so that
the final dry bulb temperature may start at 159 moisture content.

Initial wet bulb depression is changed to the next step at the moisture content level of

one-third decrease of green moisture content. Intermediate wet bulb depression changes take
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place along a straight line on semi-logarithmic graph. Thus, both final dry bulb temperature
and wet bulb depression start at 15% moisture content.

The specimens were weighed at proper intervals of drying time in order to obtain the
drying process curves in an experimental I. F. type dry kiln. At the same time, drying check-
ings were observed. After drying, shrinkage and twist were measured. Honeycombing (in-
ternal checking) was also examined by cross cutting at the center of the specimens. Shrinkage
in thickness was measured with a dialgauge type instrument (accuracy : 1/20 mm) and shrin-
kage in width was obtained with a pair of calipers (accuracy : 1/20 mm). Only one run of
drying experiment per species was carried out based on the drying process of a control sample
of the edge-grained specimen.

Results

1) 100°C-test

Drying defects and estimated drying conditions are shown in Table 3. Major results of
drying defects are summarized below.

ay Initial checking

Initial checking in Neonauclea (215), Celtis (219) and Vitex (220) was severest among all
the species. There was a slight fear of checking in Spondias (202), Pierocarpus (209) and
Ochroma (221).

b) Deformation on cross section (collapse)

Castanospermum (209) was proved to deform most, followed by Dracontomelon (201), Spon-
dias, Sloanea (203), Aglaia (210) and Burckella (216).

¢) Honeycombing (internal checking)

Honeycombing in Sloanea and Castanospermum was severest among all the species. Dra-

contomelon and Burckella belonged to the secondary group. The other species brought no seri-
ous problem.

2) Schedule drying experiment

Drying schedules used in this experiment were obtained by minor correction of the esti-
mated schedules from 100°C-test. Namely, figures were rounded to 5°C interval for dry bulb
temperature and 0.5°C for wet bulb depression. Some species were dried simultaneously with
the same drying schedule when their estimated schedules were similar to each other. There-
fore, some species were eventually dried with the slightly different schedule from that esti-
mated from 100°C-test. Drying curves of two species and drying conditions, drying time,
shrinkage (green to oven-dry) and so on of each species are shown in Figs. 2, 3 and Table 4,

Drying defects such as checkings and collapse occurred in the following species during
drying with the schedules shown in Table 4. Minor correction of the schedules for these
species will be needed.

a) Sloanea (203)

Movement of water through the wood was slow for its specific gravity, Initial checking
and honeycombing on the flat-grained specimens, and severe collapse on the edge-grained ones

occurred. Consequently, a somewhat milder schedule than that in Table 4 is recommended
for this species.

b) Castanospermum (208)
Reduction of moisture content was very slow. Both initial checking and honeycombing
were found on the flat-grained specimens, and severe collapse (abnormal shrinkage in thickness)

occurred on the edge-grained specimens. The abnormal shrinkage in thickness was severer
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around the pith than in the circumference of log. As for the initial wet bulb depression, 1.5
~2.0°C is recommended. Furthermore, it is better to apply the lower dry bulb temperature
than that in Table 4. This species was remarkably difficult to be kiln-dried.

¢c) Amoora (211)

Initial checking on the flat-grained specimens and collapse on the edge-grained ones were
found. Initial dry bulb temperature of 50°C and wet bulb depression of 3.0°C are recommended
for this species.

Spondias treated in this study was more easily dried without any drying defect by severer
drying condition than the same species in the previous report.

Judging from the whole experimental conditions, it was found that Parartocarpus (213),
Ailanthus (217), Sterculia (218) and Ochroma (221) would belong to the group to be dried most

easily among 17 species.

3. Cutting properties with rotating knife

The cutting force and the defects that occurred on cut surface in rotating cutting of dried
lumber were measured.

Procedure

1) Measurement of cutting force

The test specimens for longitudinal, transverse and cross cutting were kiln dried and then
stored in 20°C temperature and 656% relative humidity for 4 weeks. The moisture content of
test specimens was 12:42% at the test. The cutting was done under the conditions of cutter-
head speed 900 rpm, cutting angle 56°, sharpness angle of knife 40°, material of knife SKH 3,
depth of cut 24 mm, feed per one knife 3.3, 4.4, 5.5, 6.6 and 7.7 mm. The values of cutting
force were obtained by averaging of 40 maximum values of cutting force (maximum torque
values). The relation between cutting force (P) and feed per one knife (f) was expressed
in experimental equation P=a+b- f", and the constants a, b and n were calculated. Further-
more, the cutting force at 3 mm feed per one knife was obtained, as the cutting force at
practical cutting condition.

2) Tests for knife life

Thirty to fifty test specimens of 36 mm thick by 40 mm wide by 1,000~1,800 mm long
were prepared for each species, and the bastard sawn surfaces were cut with a single surface
planer. The evaluation of cut surfaces was done at cutting length of 200, 500, 800, 1,100 and
1,500 m, and the percentage of defective test pieces to total test pieces was obtained. The
limit of knife life was shown as cutting length at 70% of defective test pieces. The cutting
conditions were as follows : cutter-head speed 6,180 rpm, cutting angle 56°, sharpness angle of
knife 40°, diameter of cutter-head 130 mm, material of knife SKH 3, depth of cut 1.0 mm, feed
per knife 3.0 mm.

Results

1) Cutting force

The values of @, b and # in experimental equation P=a-+b- " are shown in Table 5, The
cutting force increased linearly as increasing of feed in each species. The value of n was
about 1 in all the species. The cutting force at 3 mm of feed (P,.3) increased as increasing
of specific gravity. In this relation, Burckella (216) in longitudinal cutting and Dracontomelon
(201), Aglaia (210), Burckella (216) and Celtis (219) in cross cutting showed higher value of
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cutting force for each specific gravity

2) Knife life

The results of cutting length at 70% of defective pieces and kind of defects that occurred
on cut surfaces are shown in Table 6, Aglaia (210), Amoora (211), Dysoxylum (212) and
Maranthes (214) could not be cut smoothly even for a short planing length, while Burckella
(216) could be cut smoothly for a short length. The other species could be cut for a long

length without remarkable defects.

4. Gluing

Shear strength test by tension-loading was conducted to obtain the bonding strength of
two-ply panels from each species

Procedure

Two two-ply parallel grained panels, 6 mum thick by 50 mm wide by 260 mm long, were
made from quarter sawn boards.

The adhesives were resorcinol resin (RF), urea resin (UF) and polyvinyl acetate emul-
sion (PVAc) which were sets at room temperature. The formulation of glues and gluing
conditions are shown in Table 7. The panels were conditioned at a temperature of 20°C and
at a relative humidity of 45% for two weeks.

I'welve test specimens, 20 mm wide and 80 mm long, were cut out from two test panels

of each species, each half for dry bond shear strength test (normal state test) and for wet

bond shear strength test (water resisting test). Dimensions of the test specimen are in Fig.

4,

The dry bond strength (normal adhesion strength) was measured at the normal state (at
y temperature of 20-£2°C and at relative humidity of 656410%) based on JIS K 6851 (1972),
Based on JIS K 6857 (1973), wet bond strength (water resisting adhesion strength) was
measured after treatment shown in Fig. 5.

Moreover, the boiling cycle test for RF-glued specimens, the warm water proofing test
(hot and cold water immersion test) for UF-glued specimens and the water proofing test for
PVAc-glued specimens were made, After each of these tests, the wet bond strength was
measured while the specimens were wet,

Results

The results, the average for six measurements, of the bond strength lest were shown in

g o

ables 8 and 9.

The relation of the specific gravity to bond strength are shown in Figs. 6~11.
The average retention ratios of wet bond strength to dry bond strength for all species
were 80% for R¥, 76% for UF and 33% for PVAc.

The species with low dry bond strength for the specific gravity arc as follows :

RE 1 Castanospermum (208), .Piezfoca;rpu,s (209).

UFE : Castanospermum (208), Plevocarpus (209), Eucalypius (222).

PV Ac 1 Castanospermum ’408,

The species with wood failures less than 50% in the dry bond test are as follows :
RY © Maranthes (214), Burckella (216), Celtis (219).
UF : Maranthes (214).

PV Ac: Pimelodendron (205), Garcinia (206), Aglaia (210), Maranthes (214), Neonauclea (215),
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Burckella (216), Celtis (219).
The species with low wet bond strength for their specific gravity are as follows :
RY : Castanospermum (208), Dysoxylum (212).
UF : Pterocarpus (209), Eucalyptus (222).
PV Ac : Sloanea (203), Pimelodendron (205), Garcinia (206), Ailanthus (217).
The species with wood failures less than 50% in the wet bond test are as follows :
RF : Eucalyptus (222).
UF : Garcinia (206), Maranthes (214), Neonauclea (215), Eucalyputus (222).
PVAc : All species tested.

4. Painting

The curing time of an unsaturated polyester resin varnish on wood and cracking of varnish
film on wood under two accelerated conditions were observed.

Procedure

The test specimens of both flat grain and edge grain were prepared for the following tests.

1) Curing time of the varnish

a) Test on each species

The varnish used for the curing test was unsaturated polyester resin which was prepared
by adding one part cobalt naphthenate and one part methyl ethyl keton peroxide as a hardner
to 100 parts of the varnish.

The size of test specimens were 13X21x1.2 (cm). They were conditioned at 20°C and
65% RH, and then coated with the unsaturated polyester resin varnish by film applicator blade
without filling and under coating,

The varnish wet ilm was 250 in thickness. The curing time was measured in the con-
ditioned room at 20°C and 65% RH.

An indentation hardness tester was used to determine the curing time of the varnish.

b) Test on the special species

The unsaturated polyester resin varnish was added to 0.3 part of extracts from species
which had remarkably the prolonged curing time of the varnish on wood.

The wvarnishes containing each extract were coated on glass, and the curing times were
measured by the above-mentioned method.

2) Cracking of varnish film on wood

The varnish used for cracking test was aminoalkyd resin varnish which was prepared by
adding 50 parts of thinner and five parts of ethanol solution (50 g p-toluensulfonic acid in 50
ml of ethanol) as a hardner to 100 parts of the varnish. The ten test specimens of 5X5X1.2
(cm) from each species, a hzalf of which were flat grain and the other half were edge grain,
were conditioned at 20°C and 65% RH, and sand-papered with No. 120 grit garnet-paper, one
of the two wide surface on each specimen (5X5(cm)) were coated three times with the
varnish by spray gun.

The amount of the varnish applied was 150 g/m? (41.3% nonvolatile contents).

a) Wet-cold-dry cycle test

The cycle test, composed of humidifying (at 23°C and 95% RH for 24 hr), freezing (at
—20°C for five hr) and drying (at 60°C for 19 hr), was repeated thirty times on the coated

specimen,
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b) Soak under vacuum-dry cycle test

The cycle test, composed of soaking (in distilled water under vacuum of 150 mmHg for
four min) and drying-—(at 60°C for-24-hr), was repeated five times on the coated specimen.
Numbers of varnish film cracks occurred on the test specimens by the accelerated tests were
measured with a magnifier (X5) at each cycle.

Results

Results are shown in Tables 10 and 11.

1) Curing time of the varnish

a) Test on each species

The curing times on Dracontomelon (201), Sloanea (203), Pimelodendron (205), Garcinia (206),
Litsea (207), Castanospermum (208), Amoora (211), Dysoxylum (212), Burckella (216), Ailanthus
(217) and Celtis (219) were longer than that on glass (the curing time was 2.10 hr) by 0.30
hr to 1.79 hr.

The curing times on Dracontomelon (201), Garcinia (206), Litsea (207), Castanospermum
(208) and Celtis (219) were prolonged especially (more than 3 hr).

b) Test on the special species

Strong inhibitions were shown by the n-hexane extracts and the ether extracts from
Dracontomelon (201) and Castanospermum (208), and the ether extracts and the acetone extracts
from Celtis (219). The other solvent extracts from these species had weak inhibiting effect.

The result of test for Litsea was reported in the previous paper.

2) Cracking of varnish film on wood

a) Wet-cold-dry test

Much more varnish film cracks developed on Maranthes (214), Gareinia (206), Pievocarpus
(209). The species with varnish film cracks occurred only on the flat grain were Pimeloden-
dron (205), Neonauclea (215) and Celtis (219).

b) Soak under vacuum-dry test

The numbers of varnish film cracks developed in Maranthes (214), Neonauclea (215), Gar-
cinia (206), Litsea (207), Pimelodendron (205), Celiis (219), Ptervocarpus (209) and Ailanthus (217)
were more than those of the other species.

No varnish film cracks were found in Dracontomelon (201), Spondias (202), Castanospermum
(208), Aglaia (210), Dysoxylum (212), Burckella (216) and Ochroma (221).

6. Wood bending

Variation in degree of bending failures with radii of curvature and change in curvature
of the bent specimens with time were measured for examination of bending ability of 16 species.

Procedure

Flat-grained test pieces were obtained from the heartwood portion of each log and surfaced
to the bending specimens of 5cm wide, 2 cm thick and 60 cm long after drying to 10~15 per
cent moisture 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 transferred to a bending jig with radii of curvature from 30 to 80cm (5 steps as
shown in Table 12). The flexible steel tension strap was arranged on the convex side of the
specimen. This bending procedure is the so-called Thonet method.

After the bending operation, each bent specimen was restrained with a tie-rod and re-
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moved from the bending jig. The bent specimens were dried in a small experimental dry
kiln for 15 hours with the steel strap and the 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 fixed intervals of time in a room condition.

The tested specimens were rated to 3 grades as below based on the degree of bending
failures. They are,

Grade A : Specimens with or without minor compressive failures—negligible for practical

use—in the concave side
Grade B : Specimens bent with remarkable compressive failures
Grade C: Specimens bent with breakage or tension failures

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

/oy
Changing rate== r a Y %100 (%)

where, 7 is radius of curvature of bending jig and #’ is radius of curvaturc after exposure
in a room condition.

Results

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

a) Dracontomelon (201), Spondias (202), Sloanea (203), Amoora (211), Parartocarpus (213),
Ailanthus (217), Sterculia (218) could not be bent even with radius of curvatuer of 80 cm.

b)  Pimelodendron (205), Aglaia (210), Dysoxylum (212), Celiis (219) could be bent with
radius of curvature of 80 cm, but not with 58 cm.

¢) Castanospermum (208), Burckella (216), Vitex (220) could be bent with radius of cur-
vature of 58 cm.

d) Neonauclea (215) only could be bent with radius of curvature of 45 cm. Two specimens
out of 5 Vitex (220) were rated to grade A with both radii of curvature of 45 cm and 36 cm.
Judging from the results, more than two specimens of Vifex may be bent with these radii of
curvature by improving the bending operation or bending conditions.

e) Some specimens gained in curvature (became smaller radius, denoted by minus sign
in Table 12), while the others lost (became larger radius) after air exposure in a room con-

dition. However they were negligible for practical purposes.
7. Nailing

The following tests on the nailing characteristics of the lumber were carried out.
a) The driving resistance of nail when driven into the wood with constant rate.
b) The withdrawal resistance of nail.

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

d) The splitting with nail.

Procedure

1) Test material and specimen

Fourteen species were tested.

2) Nails

The following two types of nail were selected.

N 45 diameter 2.41 mm length 45 mm (experiments a, b, ¢)
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N 65 diameter 3.05 mm length 65 mm (experiment d)

(JIS A 5508 Common nail)

3) Method of measurement

a) Driving resistance

The test specimen and a general view of the static driving apparatus was shown in the
previous paper. Nails were driven to 30 mm depth at a constant rate of 100 mm/min and
during driving the load-depth of penetration diagram were recorded.

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

Driving resistance (kgfcm)=Pg/!

where Py is the maximum load of driving (kg); and /, the depth of penetration of nail (cm).

b) Withdrawal resistance

The same specimens as those for driving resistance test were examined. Nails were with-
drawn at a constant rate of 50 mm/min and during withdrawal the load-withdrawal diagram
was 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)=P,/!

Where P, is the maximum load of withdrawal (kg); and /, the depth of penetration of the
nail (cm).

¢) The depth of penetration

Hammer of 1.0kg was dropped on a nail head from the height of 10 cm,

The depth of penetration was measured with a slide caliper after three droppings.

d) Splitting

The specimen was shown in the previous paper. Nails were driven through the board
with a 390 g common hammer to four different distances from the end of specimen., After
driving, visible splittings were examined.

Results

The results on nailing properties are shown in Tables 13 and 14.

Figs. 13, 14 and 15 illustrate correlations between these properties and the specific gravity.

The driving and withdrawal resistance of nailing correlated to the specific gravity, the
denser species offered greater resistance to nailing than the lighter ones,

The splitting tendency increased with specific gravity, the lighter species did not split as
easily as the denser ones.

The results obtained present a similar tendency as those of the previous paper.






