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Table 1. 34 & L ORA K
Number of logs and specimens for the test
i) . [ K Fi4 R T
Species Number of logs Number of specimens
=N+ Dyera sp. 1 lé
# 5 A Aquilaria sp. 1 14
735 Y v Tarrietia sp. 1 12
F ¥ Vo3 Michelia sp. 1 16
F7 & Cotylelobium sp. 1 14
v 27 Vatica sp. 1 16
SA4+ Vo F %35 V5 Shorea sp. 1 16
2359 (1) Shorea sp. 1 16
5% (2) Shorea sp. 1 i2
5 (3) Shorea sp. 1 10
,—R/l/;ﬁy]- * — 7 Quercus sp. 1 14
V&Y Artocarpus sp. | 1 12
45y b+ Eugenia sp. ! 1 10
G it Total 13 178
Table 2. BHEDOIHER S X AR BN EERIER
® £ (& AeRAAF X2 EE
bivi) fE L:‘ Measurement by cross section specimens
Species Representative 5 o o
figure t | t | r t | r v
n 8 8 8 8 8 8 8
g = N bV Max, 0.254 | 0.133 3.72 1.19 7. 17 3.14| 10.25
Min. 0.233 ] 0C.114 2.59 0.84 6.02 2:54 8.59
Dyera sp. x 0.241 | 0.122 3.20 1.01 6.70 2.82 9.54
X 0.242 ' 0.122 3.15 1.01 6.67 2.82 9.53
n 7 7 7 7 7 7 7
7 7 A Max. 0.282 | 0.146 4. 40 2.39 8.43 4.5 12.31
o Min. 0.242 | 0.129 3.93 1. 60 7.49 3.51 11.18
Aquilaria sp. x 0.272 | 0.138 4.15 1.94 8.06 3.96 | 11.85
X 0.275 | 0.135 4.13 1. 82 8.09 3.80 | 11.70
n 6 6 6 6 6 6 6
v 7 J v Max. 0.340 | 0.213 4. 10 2.05 8.82 5.08 | 13.80
. Min. 0.290 | 0.168 3.46 1.53 7.79 4.01 | 11.66
Tarrietia sp. z 0.313 | 0.192 3.87 1.89 8.39 4.70 | 12.92
X 0.316 | 0.191 3.82 1.83 8. 38 4.63 | 12.87
n 8 8 8 8 8 8 8
F oy VA Max. 0.326 | 0.218 5.15 2.30 9.79 5.50 | 14.93
o Min. 0.235 | 0.162 2.31 1.00 5.77 3.54 9.38
Michelia sp. T 0.263 | 0.180 3.09 1.35 6.91 4,01 10. 85
X 0.245 | 0.175 2.67 1.19 6. 33 3.78 | 10.07
n 7 7 7 7 7 7 7
¥ 7 2 Max. 0.386 | 0.279 9.50 3.75 | 14.54 7.57 | 21.17
. Min. 0.361 | 0.225 4.84 2.01 10.26 5.32 | 15.52
Cotylelobium sp. x 0.377 | 0.251 6.59 2.83 | 11.88 6.49 | 17.78
X 0.376 | 0.248 6. 86 2.80 | 12.12 6.41 | 17.93
n 8 | 8 8 8 8 | 8 8
v kA 7 Max. 0.337 | 0.246 7. 64 2.25| 12.00' 5.85| 16.76
Min. 0.264 | 0.133 6.23 .16 | 11.00 314 13.92
Vatica sp. x 0.309 | 0.168 7.09 1. 41 11. 61 3.88 | 15.11
X 0.310 | 0.154 7.13 1.29 | 11.53 3.57 | 14.77
n 8 | 8 8 8 8 8 8
4+ Ve ¥ £ Max. 0.268 | 0.139 4.08 0.90 7.94 2.94 1 10.70
5 VI Min. 0.235 | 0.115 2.51 0. 68 6.01 2.54 8.57
Shorea sp. z 0.256 | 0.124 2.99 0.83 6.72 2. 68 9.52
X 0.261 | 0.122 3.05 0.85 6.84 2.67 9.68
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2. REEHLIVINBEORE SR OVCHH

) FEES ST RBROREE

HRAMESORBEER, K& (BKE %) NARE, 2RFEES IOER F& BORTHE
75 O AR OBAME, B/ME, Pk LORAF ORFET 5 HEE TERMPT LiePsl (D%
BIE LT Table 212k 285, 7a¥, = ® Table icit, (FHAONMER, ARLINERL LOFEEC
DV ARIRAC LS WEELERRAIC L2 MEELYER L THT TV 545, ZhbOFSEER
T35L, RBAOBRCE L 5 MEMEDZE, H5VIEHRKN ORRMEOTHC & 4 5 BIEHEOZE
WMELS>HLBETHHIENHELNTH B, ¥, B bRITCHIs ZhbOEOELIXHERA O
HFHETELL D ObREA, 0 &%, ARRCHT 5LhThOREEDOBRAIE S L OR/ME%
BTsL g, ARAFTRIEELVLCENBLERSh, bk, HMCEERT OEDOREN X 5T,

Shrinkage and density at each species

# BHRA - &5 EE

Measurement by radial section specimens

AIEE Density 0 | s o RIEE Density
R | rp | ms r b 7 A I R ro | 15
8 8 8 8 8 8 8 8 8 8 8 8 8
372 0.42 ) 0.45|0.135|0.030 | 0.97| 0.09{ 2.98| 0.55 | 10.51 392 | 0.4410.47
328 | 0.36| 0.40| 0.111 | 0.009 | 0.58 | 0.00| 2.24| 0.13| 8.19 341 | 0.37]0.41
342 | 0.38 | 0.4t |0.119 |0.013}| 0.72| 0.03| 2.50| 0.23 | 8.80 355 | 0.390.43
3441 0.38| 0.41/0.119|0.014 0.74| 0.04| 2.52| 0.26 | 8.92 357 | 0.39]0.43
7 7 7 7 7 7 7 7 7 7 7 7 7
362 | 0.41 | 0.44]0.165]0.026 | 2.74| 0.13| 5.14| 0.52 | 13.00 372 | 0.43) 0. 46
341 0.39 | 0.42]0.127 | 0.018 | 1.75 {—0.06 | 3.6l 0.25 | 11.60 351 | 0.40] 0.43
350 | 0.40 | 0.43 | 0.140 | 0.022 | 2.14 |—0.01 4.21 0.31 | 12.33 358 | 0.41 | 0.44
348 | 0.39| 0.420.137 (0.022 | 2.02|—0.01| 4.03| 0.32| 12.15 356 | 0.410.44
6 6 6 6 6 6 6 6 6 6 6 6 6
662 | 0.77 | 0.81 | 0.208 | 0.018| 2.00| 0.05| 5.05| 0.32 ] 13.58 657 | 0.76 0.80
459 | 0.53 | 0.56 | 0.174 | 0.013 1. 41 0.00| 3.98| 0.20 | 11.53 452 | 0.52] 0.55
580 | 0.67 | 0.71 | 0.186 | 0.015 1.85 | 0.02 4,72 | 0.25 | 12.58 572 | 0.65) 0.70
610 | 0.70 | 0.74|0.194 | 0.016 | 1.79 | 0.02 | 4.64| 0.26 | 12.52 601 ( 0.69|0.73
8 8 8 8 8 8 8 8 8 8 8 8 8
480 | 0.54 | 0.57 | 0.214 | 0.013 1.8 0.04 | 4.98| 0.22 | 12.69 483 | 0.53| 0.57
431 | 0.48 ) 0.52 | 0.164 | 0.010 | 0.8 0.00| 3.25| 0.15| 8.62 436 | 0.49| 0.53
450 | 0.51 0.54 | 0.178 | 0.011 1.17 | 0.0l 3.81 0.18 | 10.18 454 1 0.51 0.55
452 | 0.50 | 0.54 | 0.172 | 0.012 5 02| 3.60| 0.19| 9.64 456 | 0.51] 0.55
7 7 7 7 7 7 7 7 7 7 7 7 7
830 1.0l 1.04 1 0.270 | 0.013 | 3.70 | 0.04| 7.42| 0.23 | 21.94 820 | 1.00| 1.05
731 | 0.87 | 0.91|0.235|0.005| 2.03|-0.02| 5.52 | 0.07 | 15.3! 757 | 0.90] 0.94
7741 0.941 0.98 | 0.251 | 0.008 | 2.8 0.00 | 6.47 | 0.12 | 18.00 777 | 0.95] 0.99
761 | 0.93| 0.97|0.249 | 0.009 | 2.80| 0.00| 6.43| 0.14 | 18.25 770 | 0.95| 0.99
8 8 8 8 8 8 8 8 8 8 8 8 8
673 | 0.81 0.84]0.232 | 0.014| 2.18| 0.02| 5.58| 0.23 | 17.26 676 i 0.82|0.84
507 | 0.59 | 0.63 |0.149 | 0.006 | 1.07 |—0.02 | 3.28 | 0.07 | 14.58 518 | 0.62|0.66
579 | 0.68 | 0.73 | 0.167 | 0.010 1.37 |—0.01 3.84 | 0.13 | 15.95 591 0.7110.75
555 | 0.65 | 0.70 | 0.158 | 0.010 | 1.26 | 0.00 | 3.61| 0.15| 15.64 568 | 0.68| 0.72
8 8 8 8 8 8 8 8 8 8 8 8 8
412 | 0.46 | 0.50 | 0.136 | 0.018 1.02 | 0.05| 2.95| 0.32 | 12.63 411 | 0.47|0.51
309 | 0.34| 0.37|0.114]0.013 | 0.71 0.00 | 2.61 0.20 | 9.03 312 | 0.34]0.37
364 | 0.41 0.44 1 0.124 1 0.016 | 0.88| 0.02| 2.76 | 0.27 | 10.13 367 | 0.41)0.44
380 | 0.42 | 0.46{0.1240.016 | 0.91| 0.01| 2.75| 0.26 | 10.28 383 | 0.43|0.46




— 132 —

HERBREHERE F28 5
Table 2. (->-35¥)

M KD%\“}QW: X z)t_iﬂu%frsf
ﬁ:j E ﬁ % @ easurement Yy Cross section specimens
. Represen- 5 a «
Species tative figure s
t T t r ¢ T v
n 8 8 8 8 8 8 8
A5y (1) Max. 0.407 | 0.189 | 4.16 1.21 9.53 4,01 13. 67
Min. 0.353 | 0.153 | 2.99 0.92 8.30 3.27 11.51
Shorea  sp. x 0.382 | 0.164 | 3.37 1. 01 8.90 3. 45 12.32
X 0.380 | 0.169 | 3.45 1.05 8.96 3.56 12.56
n 6 6 6 6 6 6 6
A5 0y (2) Max. 0.468 | 0.219 | 4.47 1.65 | 10.77 4.89 15. 46
Min, 0.432 | 0.169 | 3.52 .11 9. 77 3.6l 13. 52
Shorea  sp. z 0.447 | 0.190 | 3.98 1.27 | 10.41 4.07 14. 39
X 0.444 | 0.189 | 3.86 1.24 | 10.26 4. 04 14.21
n 5 5 5 5 5 5 5
A7y (3) Max. 0.474 | 0.287 | 6.14 | 2.80 |12.24 | 6.99 | 18.69 |
Min, 0.433 | 0.207 | 3.47 1.21 | 10.33 4.29 14.16 |
Shorea  sp. z 0.452 | 0.255 | 4.74 1.94 | 11.21 5. 69 16. 41
X 0.455 | 0.249 | 4.54 1. 81 11.07 5.47 16. 07
n 7 7 7 7 7 7 7
ANFrAt A—7 Max. 0.430 | 0.293| 7.55 3.82 | 13.42 7.96 20. 31
Min. 0.399 | 0.190 | 4.53 1.30 | 10.35 4. 11 14. 21
Quercus  sp. z 0.419 | 0.254 | 5.64 2.25 | 11.58 5.97 17.03
X 0.417 | 0.238 | b5.27 1.90 | 11.19 5.40 16.13
n 6 6 6 6 6 6 6
R VIR Max. 0.327 | 0.189 | 4.34 1. 68 8.96 4,45 13.16 |
Min. 0.301 | 0.171 | 3.57 1.38 7.92 3.91 11.87
Artocarpus  sp. z 0.268 | 0.182| 3.92 1.56 8. 50 4.23 12. 63
X 0.260 | 0.183 | 3.93 1.59 8.54 4.28 12.71
n 5 5 5 5 5 5 5
y 3 5 b Max. 0.348 | 0.233 | 6.20 2.63 | 11.01 5.83 16. 46
Min, 0.313| 0.174 | 3.93 1.83 8.94 4.39 13.88
Eugenia  sp. z 0.339 | 0.208 | 5.04 2.25 9.87 5.30 15.11 |
X 0.339 | 0.208 | 4.97 2.23 9.80 5.29 15. 03

(& Remarks)

.

2
g

?QN::%W

M ORE (GKFEISY%) FTONFER (%) Shrinkage percent when green
EKEB1 BI1-b OFENREER (%) Shrinkage percent per unit moisture content
HEHbEEEF TOLIEER (%) Shrinkage percent when green to oven dry
45 m  Tangential direction.

X ¥ Radial direction.

#h5A  Axial direction.

A  Volume.

AEEEH (kg/m®) Bulk density (kg/m?).

L RTEE (g/cm3) Apparent specific gravity in oven dry (g/cms3),
SKRISYFFCHE U-AfEE (g/cm®) Apparent specific gravity in air dry (at
% Number of measurements.

EAfEi Maximum value.

Ix/ME Minimum value.

B FHE Mean value.

£2RENRETH AR OTEREAESR & Lo E Mean value weighted by the
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(Continued)
’ BRI 38 EE
Measurement by radial section specimens

AEE Density d as a A E Density
R To 715 r ! r l r l v R To 715
8 8 8 8 8 8 8 8 8 8 8 8 8
692 | 0.80| 0.84|0.180|0.016| 1.14| 0.07| 3.8t | 0.30 | 13.34 718 | 0.82] 0.86
610 | 0.71 | 0.74|0.147 { 0.008 | 0.89 | 0.00| 3.08 | 0.13| 11.24 618 | 0.70] 0.75
660 | 0.75| 0.79|0.161 | 0.011 0.96 | 0.03 | 3.35 0.20 | 11.90 669 | 0.76} 0.80
657 | 0.75| 0.79|0.166 | 0.012 | 0.99 | 0.04| 3.45| 0.22| 12.10 666 | 0.76| 0.80
6 6 6 6 6 6 6 6 6 6 6 6 6
861 1.01 1.05 | 0.216 | 0.008 1.56 | 0.04| 4.75| O 15.29 853 | 0.99] 1.03
737 | 0.85| 0.89 | 0.163 | 0.006 1. 11 0.02 | 3.54| 0.12 1} 12.72 747 | 0.861 0.90
828 | 0.97 | 1.01 | 0.183|0.007 | 1.23) 0.03{ 3.94| 0.14] 13.88 823 | 0.96| 1.00
814} 0.95] 0.990.1810.007 | 1.20| 0.03| 3.89| 0.14| 13.67 812 0.94|0.98
5 5 5 5 5 5 5 5 5 5 5 .5 5
857 1.03 1.05 | 0.285 | 0.011 2.63 | 0.04| 6.79 0.18 | 18.50 865 1.03}| 1.06
802 | 0.94| 0.97 | 0.208 | 0.008 1.06 | 0.00| 4.14| 0.13 | 13.58 801 0.93]0.97
824 0.99 | 1.010.252 |0.009 | 1.80| 0.02! 5.51 | 0.15| 16.06 8291 0.99] 1.02
826 | 0.99 | 1 0.247 | 0.009 | 1.69| 0.02 | 5. 0.15 | 15.71 831 ( 0.99] 1.02
7 7 7 7 7 7 7 7 7 7 7 7 7
827 1.01 1.04 | 0.295 | 0.011 3.90| 0.04| 8.16| 0.17 | 21.63 834 1.04{ 1.07
743 0.87 ] 0.91 ] 0.171 | 0.006 1.18 |—0.02 3.71 0.10 | 14.14 745 | 0.87]0.91
7971 0.96 | 0.99|0.247 | 0.008 | 2.17| 0.0l | 582 0.13 | 16.90 799 | 0.96( 1.00
788 | 0.94| 0.98|0.234|0.008 | 1.91| 0.02| 5.35| 0.13] 15.97 789 | 0.94 0.98
6 6 6 6 6 6 6 6 6 6 7 6 6
480 | 0.55| 0.59 | 0.192]0.023 | 1.71| 0.17 | 4 0.52 | 14.77 484 | 0.56| 0.59
432 | 0.49 | 0.52|0.170 { 0.011 | 1.30| 0.04| 3.8t | 0.20 ] 12.45 451 | 0.52] 0.55
460 | 0.53| 0.56(0.183|0.019 | 1.59| 0.10| 4.28| 0.41 | 13.37 468 | 0.54] 0.58
467 | 0.53| 0.57 | 0.183|0.017 | 1.63| 0.10 | 4.33| 0.38 | 13.34 472 | 0.55| 0.58
5 5 5 5 5 5 5 5 5 5 5 5 5
647 | 0.76 | 0.80 | 0.231 | 0.023 2.74) 0.07 6.02 0.42 | 16.54 655 0.78 0. 81
560 | 0.65| 0.69]0.17510.013| 1.80 (—0.03 | 4.38| 0.17 | 13.10 569 | 0.66| 0.70
599 { 0.71} 0.7410.212 }0.019 | 2.23| 0.02| 5.35 | 0.32 | 14.95 608 | 0.72] 0.76
600 | 0.71| 0.740.2120.020 | 2.21| 0.02 | 5.32 | 0.32 | 14.86 609 | 0.72]0.76

to air dry (15% moisture content) (%).
(%)-
(%).

"15% moisture content) (g/cm3).

area, represented by each specimen in the disk.
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Table 3. AER{ELABICR LR BMEE O ILE
Comparison between the values in this report and these cited in the literatures
BREER Sh£§ﬁ$:*cm t Xk
e RIEEE rinkage when green to :
V%macuigr naﬁe B?):anical naﬁe Bulk density Ve df}’ 5 Liter-
: kgfm®)  ERHE | FEHA | awre
Tangential Radial
_ | Dyera sp. 344 (3.15) (1.01) *
g ES v v
. D. costulata 384 @3.6) (1.3) 3)
» 5 2 Aguilaria sp.' 348 8.09 3.80 *
A. malaccensis 350 — — 12)
Tarrietia sp. 610 8.38 4. 63 *
7 7 )} v | T. simplicifolia 580 8.8 4.1 5)
” 540 6.7 3.3 12)
+ W vt Michelia ‘sp. 0.54) 6.33 3.78 *
M. velutina . 46) 7.7 4.7 12)
= - A Cotylelobium sp. 761 12.12 6. 41 *
C. melanoxylon 830 10. 4 6.1 12)
5 - y Vatica sp. 555 11.53 3.57 *
V. stapfiana 610 9.6 5.4 5)
Shorea sp. 380 6.84 2.67 *
T4 b vy N 25 V5 S leprasula 460 8.5 4.6 5)
v — 7.1~9.4 2.6~4.8 |12)
A3 5 17 (1) | Shorea sp. 657 8.96 3.56 *
” 2 ” 814 10. 26 4.04 *
” (3) ” 826 11.07 5.47 *
S. maxwelliana 860 11.2 4.4 5)
S. glauca 790 11.8 5.0 5)
Shorea spp. —_ 8.6~9.4 4.2~5.2 |12)
Eow o o — s Quercus sp. 788 11.19 5. 40 *
Quercus spp. 520~750 — — 12)
*
» L x| Artocarpus sp. 467 8. 54 4.28
A. elasticus 400 6.5 3.4 12)
» 5 ) N Eugenia sp. 600 9.80 5.29 *
E. polyantha 550 8.2 4.9 12)

(& Remarks)

* KEEAE Values in this report.

%%k (

put in parenthesis.

ok (

parenthesis.

) WIESE ¥ CORBRYRT,

) AKEAKE (g/cm3) %73, Apparent specific gravity in air dry (g/cm3) is

Shrinkage when green to air dry is put in
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BESIOFHECELRIBI DRV ELABIZRLTV S, ZOFKBR, KRORFHSOERK IO
BEH R ORFEE L, KEH R 2 5 OB A ORFEERL, A—RA2bOEERLLTIL20 20 THAS
5L, Eh, EREREE FEFAREES IOFHEL KORKIC X HETRELTL IV THA
5LEZDRBDT, UTOERCKTL, FEERNC X 2 RIEME SXEHHOIMEROZ AL,
ZOERPIRORN T L HMEEEXACDZ L ET5,

Table 2 2 1 % L BREEBEHD X 1235 v (2), 57 (3) »1800kg/m® ¥xBHE /L —
FEBL, DS C700kg/m? BICHELRA +— 2, ¥7 4, 600kg/m? Hic 5w (1),75 V7Y,
47y b, 500kg/m? BT v, 400kg/m® BTy vE Y, Fu Voh, BBV 300kg/md Bz T
AF Vo F XFVYF, H5RA, DA VYRERFRBELTWS,

¥, BELRHERO XIF7 4, KAkt -2, 277 (3) BB E X DRIRENI v~
FEBEL, 2PV TI5, 4% By Ty b, V¥, A5 (2) 8, 12%BRTIVY, rLgy, 2
59 (1) 2% 1L10BBEHITA, Fr V2008, IBAEORLNPEVIA-TRIIETA b vy F
ATVF, A P YRTREFRBLTN 5,

BRBERS LUER, EEHAOLIHEREY VD, A VIRIY 7D RIWA—-A LT VT O
BTROND, ABO—MOBMBEOFEEE ik LT Table 3 122255, ZHUT L b&, Shorea B0
BIELBRVCIBEDIZEA ST, HELAEThEADERRITEULTHE Z E0H L2 TH S,

Zh o OBEORREER Y BENELESM VLB T L, RIEV-7Y (3) OFEEERLY
AAHUET, El, BOABOU AP VIE e FICEEELG, SO 2R, & THRY B SR
BEYXENETELRESY O, RIBEVHI O VERIRIBVWHETLELVHEEOLOZEA TS
EERBHRLTD, ¥, ChbOEBORESRNEEYENETELERM OEVELE TS E, &
ERARIHLREVED A — 7 (BB RIEHBULE) TR 7 AF B ITYF £, Fh, RIS
WEDZ A — T (RIFER 5 %B) RIAA v FFRIVA 2= V2L JNRERIET 5 ERRT, L
L, AR THEIREVELRR LI/ v — 7 OIFERL, BREXBEREBRMOY 2 X vPes/ #icd
20% %z BB AREVEERT 70— T ORMEL D e h /&L,

(2) FRESSTPBEOAKAKTES T

BREERL COVCERFR, FEFAB LIOERIEROAKRAKRFETME Fig 1 ©57,

BEBERS L CWHEEOAKNKES OB, BEEHCET 54 TORR D2 b3, F
KT L BERMNIEWE LOEENS L, BB XY > 51-DCilE OAREEL LEN b
Bo ARBICHVTIE, BBHE 1 ROAIKEHER L ST ELVOT, ARBROBR TR LEEAHED
AKRPIKESHORKEE TERTERVD, Thicd2db T, Fig 112X 5: ARBERS IO
MEIBEEC X - TBEN e bbhd ik &5 2 LIl HHiEEESh D,

BREEROILKMAICEA O T L2 AT b s » TOZELELH 50kg/m?® UTF TRIER
FBLIfEXRIBEE LT, Y= bV, AFA, F+ VAR IVr VEY, B BRATCENI-T
FRATAHEEELTT IV VEIUFA L VY F 253V F, TRRTAELOELTEF T 2RIV VY2,
LEMOBOBEL LT vo3BE N ThThETh, EBIT, Akt - 27L0HTHTRESE
LW i 2 BT UM EHORECEL, 77 » MITRRAURELERL T3, FRSIEROALKA
AEFATZ O\ T, B0D BRI - BB 3 B L 0 /E L, BIERE LR R THEL LT




— 136 — HRERBBIRESE 52185

ZILt>- Dyera sp. #T4h  Cotylelobium sp. X5 (1) Shorea sp. o /T%L%T *-o
400 - o 0— —_ | uercus sp.
RO M 09 H R M 8
: R 00— " aol—0—00 00y |
[ .
00 [ . (- ; R L P
« " , v 20— 000200 ?
bt M I o W—Mt 20| . —
S o 5 .
r S =1 75— o5l
P | oo Jqt 0-0—0-0—0-0-0C |
I M Illlllllll @ 10_0\0"0—0—0-011.
NT2R Aquilaria sp. S ~ "
0 _ | NS (2) Shorea sp. ,_O\O\Q\L‘, o],
R °—°‘°'-|0'—°‘0—’° I I R 00— 57 1
m 1 1 [ 2 1 1ls 1
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L1 ) 1. 11 1 o
R éo— _L_ a o —o|t TR
NZ2 (3) Shorea sp.
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T AEEES(kg/m3) Bulk density (kg/m3).
T £INFEER (%) Shrinkage percent when green to oven dry (%).
: 51K Volume,
: g 51A Tangential direction,
X J 1 Radial direction,
: 3« LR Border between sap- and heartwood.
D BOD B DN D (%) Relative distance from pith (2%).
Fig. 1 FEEENS I O2IEROIKNKFS R
Transversal distribution of bulk density and shrinkage when green to oven dry in
relation to relative distance from pith,

ij‘neﬁk

SNV, HTATFII, VR, 54 LY A5 VF, A5 0(1), 350 (2), FvEYRID
75y b, B BRI b > T TR D EROMEE LTF v ¥, 159 (3) BIVHELE
F A=7, AL ERTELDELTHFT 20T hE Th, BEL RN B2 R EfEL RV,

77 )Y, BREBEROHHOMEED B, BLrHONETD 2330% % TOBLIIC KT, ThE
NOMFLVELLBOMEEGA TS ZL05%hh 5, ZhbORE,HLORA EHVIFEEERDOF
5fEix 637 kg/m3 Licbh, Table 2 OFEHED X O HRLEMEL LB,
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3. HEMEIC2LWTOER

(1) BEEBEREBRNBERORBRKR

BREEH B) LABRMGE (o) OBIGREEE DI Fig. 2 KRd, thickss, £0z O
TRi%, EREEROHMC L > CARRGE LT 2EHI 2R L T57, ARCHRELRAEY
BLEROER LI O L—FET, FREEH 0.6 8/cm® X b B\ BB FRUER, LB
EL{BbbhiLDa%\,

(%))

Tzt¥ Dyera sp.
22—

30R
N 5 R puilaria sp, 25R
F3 U Tarrietia sp. s 7
Fy>NN Michelia sp.
* 7 4 Cotylelobium sp.
L v 7 Vatica sp.
F4+ Lo¥ A5ZF Shorea sp.
NS (1) Shorea sp
T D (2) Shorea sp.
I\ D5 (3) Shorea sp.
ANEL -9 Quercus sp
LA A Artocarpus sp,
o b Eusenia Sp.

4+4>»u@®x0©wo0bPD> OO

Volumetric shrinkage
¥ B oA

4 %
13—
12—
7 / .
04—
g
]
P 4 .
3 i o4 05 06 a7 a8 (8An)

s #H % B X
Bulk density

Fig. 2 ABLIMEER L SREER L OBk
Relation between volumetric shrinkage when green to oven dry and
bulk density.

a,/R {EDFHKM, R/MER X OFHEL BB Table 4 i b5, chc ke, FHEE
FANRRLKRELSS39, A7 Y (2)ARIPELNT4%FRL, MHoBELZ ORCMEL T3,
a,/R=28 L\ 5 &L OBBEOTHEL ) AEFVCEHELRTEEIL Y 7 20K T, ftthX VEWE
THb, e TH 7 VO IBEITNT20 X VNS WEEFL, DL a/R HOENZ LIXA
VESTE2F— 741 (Hopea pierrei)®, = 4 =% v (Shorea hypochra)®, H )<=V 2 VEAV* 54
(Shorea laevis)1® 15 1”3 B.bh, Shorea D 5 HCLEREE DS\ Anthoshorea §j<>, Shorea i B35
LD, Jo XU Hopea BITIE LIEEMEE R > TWB L5 THS,

¥, Table 41Tk T, RAELR/MEOEIHEIZ L b BicoofEXRL, RIREREIF+ v
AADI123, WBPIVETATY (2) DLTTHD, afR EORKEERIMEDENARBRORHK
DEMOFETIE, BOHHLONEI DI E LR SEBRBC LD ENEL BB, ZOZ LY, a/R
BEERBLD BDONEIDIZDWTRL Fig. 3 10k -T, 2, 308MMISBELTY, TEEOEC
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Table 4, EfE~X>D «,/R
Value of «,/R on each species

& _ o /R
Species Max. Min. ’ Mean
DY 2 Dyera sp. 29.6 25.6 I 27.9
h 5 A Aguilaria sp. 35.2 32. 4 } 33.9
F35 Y v Tarrietia sp. 28.5 19.0 ‘ 22.8
F4 votH Michelia sp. 32.6 20.3 ‘ 24.1
¥ 7 4 Cotylelobium sp. 27.7 19.7 ‘ 93.0
v ¥ 7 Vatica sp. 28.8 24.9 26.2
A4+ Vo ¥ A5 vF Shorea sp. 3 29. 1 23.7 26.3
259 (1) Shorea sp. : 22.4 17. 6 18.7
A5y (2) Shorea sp. i 18. 4 16.7 17.4
259 (3) Shorea sp. | 23.3 17.6 19.9
RAFxA F—7 Quercus sp. ; 25.3 19. 1 21.2
VA Artocarpus sp. | 28.7 25.5 27.5
7y 7 v b Eugenia sp. ; 27.5 23.4 25.2
Table 5, fTEXDD ifr, tis5lris LV L5/rs
Value of #[r, t,5/r15, and t5/r; on each species
1 & Ur tislris t5lrs t15/71s
Species Max. | Min. | Mean| Max. | Min. | Mean| Max. | Min. | Mean —tslrs
Cx N+ Y Dyera sp. 2.5412.1612.39(3.72|2.61 {318 207 |1.88|1.98|1.20
A F A Aquilaria sp. 2.34 | 1.66 | 2.05|2.60 | 1.68}2.18]2.18 | 1.66 | 1.99]0.19
7 9 U ¥ Tarrietia sp. 1.94 | 170 | 1.79 ] 2.26 | 1.96 | 2.06 | 1.78 | 1.55 | 1.64 | 0.42
F 4 Vo3Hh  Michelia sp. 1.81 [ 1.56 | 1.72 | 2.49 | 1.94 1 2.29 | 1.56 | 1.36 ] 1.46 | 0. 63
F 7 2 Cotylelobium sp. 2.06 | 1.56 | 1.83 | 2.85 | 1.86 | 2.31 | 1.69 | 1.38 | 1.51 | 0.80
v % 27 Vatica sp. 3.59 {1.98 | 3.10 | 6.53 } 2.77 { 5.32 {2.35 | 1.07 | 1.92 | 3. 40
TAN Y s dor T 13041227 | 2.51 | 453 | 3.10 | 3.59 | 2.33 | 1.87 | 2.07 | 1.52
355 (1) Shorea sp. 2.84(2.38|2.593.77 | 2.91 | 3.27 | 2.54 | 1.97 1 2.34 | 0.93
A5 9(2) Shorea sp. 2.96 | 2.20(2.58 | 3.58 | 2.71 | 3.17 | 2.77 | 2.01 | 2.38 | 0.79
59 (3) Shorea sp. 2.41 | 1.75 1 2.01 | 2.87 | 2.19 | 2.52 | 2.29 | 1.51 | 1.81 | 0.71
A A ereus sp. 250 | 1,69 | 200 3.4 | 1,96 | 2.60 | 214 | 145 1.69 | 0.99
y v &V Artocarpus sp. | 2.18 | 1.88 | 2.01 | 2.89 | 2.19 | 2.52 | 1.82 | 1.70 | 1.76 | 0.76
¥ 5 v t Eugenia sp. 2.13 | 1.64 | 1.87 {2.68 | 1.90 | 2.64 | 1.80 | 1.48 | 1.64 | 1.00

ARECBEBCOWTELD THLNLE ZATH S, Tibb, BLE LETICE > T a/R EH
B+ alAOBBICIEIS =AY, 75V, Fe Voin, T4 Vy B A5VF,,359(3), H
A A—IBIUT Ty b, EBLL DRI AESL - THMT 2EE A R TRECIIY T Ak X
VU408 Eh, T, #5%, A59(1),37 9(2)R LU/ v & VIZEEOEREYRE LD,
HDIELELEBERIDRVEECENTES L5 TH %,
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a‘xlb;a‘z Dvera sp S4Y Lo ¥ I3 Shoren sp

o

28 28
26 26
N7 3 62 Aquitaria sp.

32|
TFV>_ Tarrietia sp

R
IREERE

Y
N

Shorea sp.

TT 7T

22 24|

" -
28— — 20
- — 18
26 - B I I
24— — NS D(2)  Shorea sp
22— — ’8 72
- B 1
20— 6
ANZNA Michelia sp. TR Shorea sp.
32— -
- —
30— —
— -—
28 —
- ]
26— —
- =1 KRLA X7 Quercus sp
24— — 26
- B

|

ol 1 111 22
* 7 o Cotilefobium sp. __
L - 2
2% -
- — V&= Artocarpus sp.
28— =] r ] . N
L . 28— — B: 3+ ># R, Border between
2 ] 20— ] sap- and heartwood,
20: ] FENT A . N
AN o — Fig. 3 a/R {EOAKPIKTS T
L @ L vatica sp /\o 28— — Transversal distribution of a,/R
28 o ] . . .
l—_— 261 & value in relative distance from
26— - — .
ok C A m pith.
“ 50 1000%) 0 50 700 (%)
Pith Bark Pith Bark

WU nAIZY
Rejative distance from pith

(2) HWMENRESE

SRR E TORG I B EMTEIRRFE /1), 5% (KK 15%) i+ T OURKEC oV B BEWT T
WHERFIE (tis/715) BIVEKEKL Bdhizb DIGHEC BT B EBTEIERTE (o/rs) OBKME B
Ml OIS BE~ O Table 5 125452, 4KER1 %dbi-b DUFERIE JIS Z 2103 1wk %
LRRD DREETORFHEIEL LTHIMLTHD, cocbnb ), LREH HLW ETORE
T S EMTEE R A S L\ o sick B,

Table 5 1Z85\0C, t/r B LV tis/ris ORKMEE VY 7 TERERS.10 35 L 185,32 ZRL, Zhb
DIEIEHED: S2FIRIHTRE G, UL, lofr; OBAEIZAS & (2) T238%RLT3,
Tl /1 BIV t5/ry ORMEEF ¢ VA TEREFRLT2 B L0 1. 46, ti5/ris OBAMEET 5 9 v
D206 TH o, tis/ris \X ts/r5 L HFTNTOBBEFRCORIETLD REVH, BESDOOFEOIEY
BT LE—FK LTI, F0T, fs/rs & ls/rs & DEHXR L Table 5 =58 Licas, chicks
L, COEIVY I THICKEL 3.40%, E1, »5 ADRPNTOIIERLT WD, ZORERE, Ly
DEDIE tis/ris DRECEEEIEIC K8 E TOREC & b 7c 5 BEETE DI\ REIR EoREs S 4
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DEEZBRS,

T, tfris & /I EDECOVTUL, TTEHYESTEN SBROK IO Y VA VESIT—1
HPEONT, ARCIDBHBVERAC LD AR AFZ V2B D ERIBRHLIN, 2T, R
MDA YR LEBIEIND, tisfris & bsfrs DENRVY I, 54+ Ly ¥ 235 Vi KBz
REVEBOIBERATA, 77V VigEOhiL VNI ERED B, T LABERIOEN KEWC &
B L TR AT BV,

t/r LEREEROBGRY, FREEROBIICE bicoT t/r SNERMHCHMT S &\ 5 BHO SR
0 L Ebic, Fig. 4 Wadif 5, Fig. 4 X% E, chBOBEOMTIE R DB & Licy t/r p8
FET5 LW SBERIEA LT LIRS Thioyy, Lichi T, R—t/r BFREMEETSE
%, ¢ OHHEREEL L THERSAYRLD 2 EOBEBCITIVX IHHENDH 575, Kormany, F.H
- Kmngston, R.S.T. and Rispon, C.J.E® 70 K D& L OfERN B, T Tk ¢=2.5 ¥ E#EL LT
HIYRECELTRTEEY EREOREC t/r DREVBEL LIRS LTABILETH, ZOZC
HLmbTHE, ¢ 825 IORECEEBELTE, ¥7 4, v¥s, SF5v (1), (2), (3) Kk
THELIA = I BBFORAC LB, ©hbOBBOREIC & b7 5 RN, MORRER,
LR CERERBC SV TLTHRERD LR TN DL A TH D, LEAoT, Z0 ¢ OEEI—ED
AYRETDATREMD D B,

B, t/r IO tig/ris DEEBDY BDORIE ) & OBIFRZEE~ DI Fig. 5 12573, Fig.51c
X5 &, HEMERERTEOEIEL) LAIHChc . THEC X ) I EXEHAY & 52 LoVEH
Ihzn, Ticbb, BUHLALMCh > TR TAREAXTRTHEEEL LT, DA b VYEITF+ ¥
237, BL DA h iz THMT2EAARITEEL LT, #»F7 A, F74, V¥, 159(3)
FIVCFAVTA F—7, ECMOERERTIDELTAT (L), ~A79(2), YVEVEIVYS
oI Dyera sp.

R it
A FaZINTY Michelia sp. $=6
o F T A Cotylelobium sp.

» L Y 7 \atica sp.

© FfF Lok A5>F Shorea. sp.
© NS D Shorea sp.

x )\ 5 D(2) Shorea sp.

® VD D) Shorea sp.
30— @7 Quercus sp.

* a kL8> Artocarpus sp.
€7 2vF Eugenia sp.

¥=/0

20— =7

[N
SN

0 L | [
: m o oE ®
Bulk density
Fig. 4 HWEIGERFE L FREEL L OBk

Relation between transverse shrinkage anisotropy and bulk density.
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v MeERThZThEL, 36K, 77 Y VRELLENELD T L, 4+ Vo ¥ 25 vFidls

LATEMoEEN S bhb, THHLDEMIL t/r X1 HAA tis/ris THERD R, Fi, FOR

RZRWTY tis/ris X /1 TOREVERZRTIELZORNLHLNTH D,
(3) K& (BXEILS) BEETOREISIEICLYLZES

[ (BKEIS%) B ¥ TORFELG LI LD 2EE DRAME, R/IME FHELERAR, FRF

¥ LOEHEIC OV T Table 6 K205, chic X B &, T OEIAREOMELERS
FrRLAEL, FEHFANCRCOE, BMARARADELEA TV TRL/PEV, FHEN2ChE
ZBL, BERFADOZDEE (o) VY 27HERKEL 61, 57 (1), 5y (2)n &biC

BTRAPI, Eio, EEHEOZOEE (50) 1277 AN 9L TRIAEL, A7 7(1) 2°29%
TRLPE, S5, BMHADIOEE (s 7 VEYRBKRT26%, V¥ 738NI T —10%%
ZHENRL, EHENAOHEY & HBEL, VY I7OEIHITRARBIVET 20552, = OHHED

—o— tis/ris B[540 Lk 452%  Shren sp ]

— t/r 40— / |

S0k Dyera sp. a5 \)_\-__O/,J ]

K - ) |

3 25— | -
25

l 40— NZ(1) Sherea sp. ]
20

- 8- B

NIA Aquilaria sp. j

~ o 4 o A- o

2 o d 2 /*/'\‘\_’\.——_. N

I N N ]

25 Tarrietia sp. 351; 1192(2) Shorea <p. _‘

f”[i “:;‘—::E_lf";f « / h\ﬂ_o_

%:*fv/}\ﬁ Mickelia up. 25 —0—
SRR

2

30— IN32(3) Sherea sp,
254~
20—

s ] |
B Kzt A-7 Quercus sp. A2 7

T Cotyleloblum sp B

-]

L 1"7’7 Vatica sp.

B R E TR

lenﬁ:msz—_,
NN N
! il

Transverse shrinkage anisotropy

Transverse shrinkege anisotropy

2] °\0—'—°//\ .

% I T T N T T I

24 772k Eugenia sp. B N
20) —
sl L 11 1 Lo n

(]

50 %
o 700 (%)
]itu‘,\;)‘%m'\ﬁ'r':u WUND A=Y
Relative distance frem pith . . Relative distance from pith

B: 37 « {035 Border between sap- and heartwood.
Fig. 5 BRETHEUIRNE RS E OAKAKFS T

Transversal distribution of transverse shrinkage anisotropy in relative
distance from pith.
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Table 6, BEXDD s,
Value of a;5, on each species

i1 & t1510 1510 Liso
Species Max. | Min. | Mean| Max. | Min. | Mean| Max. | Min, | Mean

7 pnw s2 | 43 | 48 | 36 | 33 | 36 | 26 | 0 | 12

Aquilaia sp. 54 | 50 | 52 | 53 | 46 | 49 | 25 |—24 | —9
T Lvictia s 46 | 44 | 46 | 42 | 33 | 40 | 16 | 0| 6
T Michelia o 53 | 39 | 44 | a2 | 28 |33 | 2| o
® Coplelobium sp. 65 | 47 | 54 | 50 | 38 | 438 | 17 |-29 | -3
Y e s 65 | 54 | 61 | 39 | 34 | 3 | 9 [-29 |10
7Ar SZ,;;‘,FSP." 777 51 | 39 | 44 | 34 | 27 | 31 | 16 0 8
Tt sp. 44 | 35 | 38 | 31 | 28| 29| 23| o 15
T o o 2 w2 | 36 | 38 | 34 | 29 | 31 | a1 | 13| 2
T St s, 50 | 34 | 42 | a0 [ 28 | 34 | 24 | o | 12

Ao & & A =7 56 | 44 | 48 | 48 | 32 | 37 | 31 |—13 | 10

Quercus sp.
r v & v
Artocarpus sp. 48 45 46 39 35 37 33 20 26
s 7 v b

56 44 51 46 39 43 18 0 1

5 “
Eugenia sp.

EEDH Y, 7T ADRAMHEIL 5% ERLTCNED, 2 I ADRKFD S bEDEELRT ORI ET,
ZOEER TR IESR LR E L WZHEAREY LY, OB I ) EOEERTIOEELD
o, ZOBEERNHTAD liyo DFEHEL —14% Lich, T TORMEE RS,

Table 6 126\ C, EXRERBINDZ L, HTADERHAELEHADOZDEENELLBEL
TARRTIE, BIEVH 7 OZRLOEANELLER TV ETHD, » 7 ADHE, IR~
GRBOBGRAEH A & ITTELVEBERL VBB DY, TR LT, V7R EB\WTHE,
COBFOEATE LS RARD I ENELDIRD, VI DL SCKEE TORMEIERAITE (T
KEVIE, Fiobb, tisfris 2 tfrs EDELLREVE L, ERRD LS RRRIEEC L > Th
Tebdhick dE 2 bR, RRAOBRY, RORAII@MEAACsmm THE &, SIVARDR
BREAEE AR OFEH IR R L OCARIRERIC & bIRE e T Ein Ed b, HARIT X 2 B
ERBTLIMETE v, LA, BBIHERERTENEKROBEC L » TR ZEYED D
DEZILLIE I BRRYTH D04 Ll

4. =& #

HV= VR VEISHEBEOME 1 AORKTONT, BEELINEROMUEY BV, ETORTFIC
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DV TOHERFREY HE L,
L RN XUERECOWT, BEND, AKSOORAE BMESITFHMEY L & &
(Table 2), %7z, ZhbOFEEXXMTRONDETRERDTHIEE iz L7x (Table 3),
2. BREENS I CUEROAKBITE AT L Lot (Fig. 1,
3. BEEWER (B) LERLIFER (@) ORFLHE~N, «/R [EOAABKEATSfix i L
(Fig. 2, 3, Table 4),

4 ST R DHIFEIGRFE (1/r) , K TOWEE B 2 RFEIERFE (u/rs) +
IUEKRL % b OTERGRD b ORBEREREFE (16/r) Ok b E®», hoOEOMEEE
EFRHETHEL DR, t/r LEREEROBFEASNC t/r 5L b/rs OAKBKEATEI % L5
$>¥#5f L7z (Table 5, Fig. 4, 5),

5. S (AKEKISY) B E TORMHEIFEC LD BEIEOEHE TOEREH Lt (Table 6),

X ik

1) BREE: AMHBEOHFKEDFHME CE13H) JEEFRMLTIC BT 2 ERARD ARG
Rod bbhnt, KRR, 90, pp. 109~144, (1956)

2) WAEM: AMHEORHENFOTE F158) + Fv st sERIERDS bbh
Dle——AZNT OKRE 2 LT OABRBER L OBtk WA, 144, pp. 53~111, (1962) |

3) Kingston, T. S. T. and C. J. E. Rispon: Shrinkage and density of Australian and other
Southwest Pacific woods. C.S.I.R.O., Div. of Forest Prod. Tech. Paper, 13, (1961)

4) Korrmann, F.: Technologie des Holzes und Holzwerkstoffe. Erster Band, Zweite Auflage,
Springer-Verlag, Berlin, (1951)

5) MALAYAN FOREST SERVICE: Trade Leaflet, 5, (1961), 8, 9, 13, (1964), 20, (1961),
21, (1964), 24, (1956)

6) FEEX - FAREE: BEEHOHEL, » VA TEN SEHEBEOAREERLIEROS bbh
Pt HERFER, 190, pp. 31~6}, (1966) ‘

7) REFRE - BAREM: EEMOKE4, ELFFES T - A HOBKE LIHERDOD bhhs:
o, HREABFER, 197, pp. 61~74, (1966)

8) REFEX - HMAAM: BEEMOWHET, » VYA VEI A YHOBSKELIHEDOH bbh
htc, HERPIER, 206, pp- 17~29, (1967)

9) PEEX - EREE: HEMOMHE 10, 7 YHOBERELIEERDOD bbhunt:, WA
#R, 208, pp. 105~116, (1968) .

10) cpBpEk - MEARBET: FEEMOEE 11, H VS VEVEAVFSABLIPHRIA L 2FVF
MOBRELNEROD bbha e, AP, 218, pp. 32~45, (1968)

11) BHERERBSANBYENES: ALAEXTERBEOYBENHHE RED

12) Warpr and SoEwarsoNo, P.H.: Preliminary study on the physical and mechanical properties
of Indonesian woods (Part 1). Forest Prod. Res. Ins. Report 5, Bogor Indonesia, (1963)
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.

. Density and Shrinkage of Thirteen Species of Kalimantan Woods

Tatsuo Nakano and Jisuke KaBuract

(Résumé)

In this investigation, we made a study of the density and the shrinkage on logs of thirteen
species each grown in Kalimantan, Indonesia.

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

The test specimens were taken from the one direction .along the medium radius in the disk of
the middle location at each log. Sampling methods of the test specimens from direction and the
method of the test for study on the density and shrinkage were determined following the method of
the former report®.

The results obtained in this report are as follows:

1. The maximum, minimum and mean values of shrinkage and density at each species were
obtained and these values are given in Table 2.

2. The transversal distribution of the bulk density, the shrinkage when green to oven-dry in
relation to relative distance from pith are shown in Fig. 1.

3. The relationship between the bulk density (R g/cm3) and volumetric shrinkage (v %) was
as shown in Fig. 2 and distribution of the ay/R values in relation to the distance from pith on
each log were abstracted as shown in Fig. 3. Then, the values of ay/R at each species are shown
in Table 4.

4. The values of the transverse shrinkage anisotropy when green to oven-dry (¢/r) and air;dryA
(t15/715), and the unit shrinkage anisotropy based on air-dry state to oven-dry (¢;/r;) are respectively
shown in Table 5. Furthermore, the relation between ¢/r and bulk density and the transversal
distributions of ¢/r and f,5/r;; in relative distance from pith were abstracted as shown in Figs. 4
and 5.

5. The percentage of the shrinkage when green to air-dry to when green to over-dry (ays,)

was observed in relation to each species (Table 6).
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RNV EDSE, A VFFUTHAES V=V 2 VHIRE®D 13 BHEIC O TER SR fhic
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CORBRETTOHLHICD, RBREDHEFCOWTIH IR RKBER, MERKARE R
LU ERICOWTIP AR HAREAFEELRREER TR LT, BLE#HOBELYE TS,

1. BEHES U ABE

HEMBOMESR, ¥4, FEARLS, FRER IHERS IORBRL Sy Table 1 Wiy, [#iL
SWRABBET5 L 0T, EXH 20 cm OIS LRTHRY OBEFETHS IRRREOZ AT 1 HETH
%, Ticbb, EMEETEFENLERY LTV 5 Bbh b BUOEEX 2 0, TR LA, BLE
CEE 10~15¢m) HHToOH % 3 5L, #Efns B, C, D LT, &K, bERAHO
BEIRRBRGE LRI -0, Fie, ERHEEEBHAOIEI-ERRY BT 570, BHs\uid C FHiL
2 LEETH OB IRRBE SR -1, Toks, RBRELEOBHE SRR THBOMBITHIIC 4 ~5
TOEML B TAR -7, L L, BEEC L - TRTFENORECKERE DD, FIEDHA LA
BILEEBLILOLSE,
IBEEL LTRERBCBET 5 0T, MEOSEMAIRICEET 5 1 50cm ESodks bETA

Table 1. HRAMBOBES ¥4 LERIURRH

Name and mark of test materials and test group

1# Group 1 T # Group } I
BAZS ——
S % & |Mark ofpkaue VLS mppre DHE oagmbks s
pecics Botanical name | study [Moisture €< | Radius ¥ Moisture| Length
(Common name) logs |condi ness of | =" of di £l
gs  |con lt-' disks | ©F 9Sisapwood [CORAY, | OF JO8S
ion (cm) (cm) (cm) tion| (cm)
o= A bV %15
Jelutong Dyera sp. A | FEB w0 | w00 | 21 Aﬁry %50
72 2| Aguileria sp. | VIB | WE | RE | 281 | 21 | AE | AE
Karas
4 'l?eralixll)g 7| Tarrietia sp. .| WIc ” v | 221 2.0 ” ”
7 Ehafzpaig 7 | Michelia 5p- VID ” ” 30.2 2.4 ” ”
T G;Zm A Cotylelobium ép. VIE ” ” 29.3 3.3 ” ”
R;:ak 7| Vatica sp. VIF ” ” 27.0 9.4 ” "
5 /f l‘ v v }“'
. A7 ¥ | Shorea sp. G ” no| 300 | 24| 7 "
Light red meranti .
7 BaTau €| Shorea Sp- VIH ” ” 30.3 3.2 ” ”r
Ay B a?au (2 | Shorea sp. Vi1 v p 30. 4 4.2 y ”
Y Ba—fau (3 Shorea.sp. J 4 ” 24.0 2.1 ” ”
* }I/B;jni_o o:l;—. 7 Quercus sp. VIK 4 v 30. 2 3.6 ” ”
s v
7 Klo/:leda:g Artocarpus sp. | VIL ” ” 25.4 | 3.0 ” v
7 elar | Bugenia sp. VIM ” ” 25.5 | 5.0 " ”
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B LORFAORRIBEARR 1B 4 TH B, Tiobb, HWEIER X OCHERORRAIIINROERC L
7o, BHBVIECHMA DA -1, ®HEOFIE, R, #0i TR B4 B, C, DI
DE(EAICATS & &R FERE Lichd, SOMEE DHEBOLB Y+ 5 1, TR AR - 1ol &35
FhHo, fak, BUIMFRRECOWCTILEE KR IR 5 LB OIS, BEEHACERT S 1 x30R
Bk AR Y, —HxSBIRBIC, M4 KEREBCNE L, i, HEMR CAN, MIEMLED
ABRETHNHTRABK THE, ToERERS X VAR -7, Zh bt moRREOELIIARRD Lo
My Drcd, BAREHD 6 ~10ETH 5B,

ZORBT S SWRBIIERAM 2 K P BB LIORET, Wb 5 EMREEZRRD, MARKOR
KORETL, B X - TR 0T LV EhARE L e, Eh, [EREBEZEPNCHE LR
BT, VWb s ATERIT - Thitly,

Table 2, 7 B R B & R
Results of several mechanical tests
BRE | gy | BRI | o0 5

E A £ = Appg}irent Moisture Static bending parallel to grain
Mark of study logs ;1:231“; cc;nt;n IosEl‘(bg op o losEl;cg op | e
Ry g/cm3 ° /szkg/cmzkg/cm2 Jem? kg/cm2kg/cm?

o . o v |TEE o4 1.0 | aL2| 307 540 102] 297 361
A i@anéﬂé 0.39~0. 47)12. 5~14.5 7~4'82. of 2 asel ss0r| ~toef eaz9 > 50

5 5 R L 14.0 | 77.¢] 13| 542 92.1] 269 321
e O RIVE TSI (G PN P O B oy

- 5 ) L | TEE 680 14.0 146 678 1200 ‘169 528 657
e Bange [0-72~0.e9jta 010,030 P08 O, 00 o 4Tt ¥ s

5 0 v, | XEMEL s 13.0 113 513 890 126] 389 481
D %ﬁanéﬂé 0.51~0.56/12. 5~13. 52 140 0180 1107 oo™ s s

o > o | TEE L o 14.5 199 8e0| 1515 263 639 804
e Range (0-95~1.07)12.0~ 14,8190 1220 [0 21l 210 s

5 - , | TEE] oe0 14.5 134 67¢] 1257 156] 554 678
ks Bl lo-es~o.sefia o~1a.5'2, 190 WIS 2 P ot

ot h vor sove | MIE 048 | 145 | s0.1| 78 63| 8.8 314 365
e Range - 10~0.5410.0~15. 07042 P800 700 10 8 el

s s ey | NEE] oe 14.5 128| 641 1133 147 420 614
I ‘ i%néng 0.75~0.8¢f14.0~14.5' 22 97 o 1O ol 20,0228 s
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2.8 B F o=

RBEFEIHHRE £ KT, ABHE JIS ofE Lichtsiedd, 27 SRROLITRERB G O
FARRER L OHS EMERBRAOIERE, RAEYFMALCRE Lz, RBEOTERXHIIMT, #EEH,
BAWE LOBTEMOBAT LR 2 =26 mm, #5[5E, BEIRE IOEHRMFOBEC a =20mm &
Uiz, BEMRBRAEE Y =Y (WMA), #»7A (MIB), 77V ¥ (WMC), F+ ¥v-A (VID), 74

Fove P 25vF (WIG) XU, vyy (VIL) ik a=25mm & L%, fhoEfika=20mm
L

3. REBRRLERE

BT, ShEcHS LcEBoRALRAfC, OME (B, C, DR ki) s KERBORRE,

(RECRAE, DD
(Air dry condition, Heartwood)

: T A B WRA0| WAL GRHR) PR
Tension parallel Shear paral- | Impact |Partial compression perpendicu- Hardness
to grain lel to grain bending |lar to grain(Tangential direction)
1 Ogct TP gt TR " - Op | Oymm | Gomm | 059 | Hi Hy | Ht
/‘fnz kg/cm? kg/cln.‘x2 kg/cm? kg/cm? g/cm3 kg/cm? kg/cm? kg/cm? kg/cm2kg/mm?kg/mm? /gmmz

98. 6 731 961 71 78 0.45 28.6[ 56.4 68.5 60.¢6 3.5 0.9 0.7

87.6 | 669 800 66~76 75~860'42 23.9 | 51.8 | 66.6 | 549 [2.9 0.8 0.5
~115] ~880] ~1115 ~0. 49| ~31.0f ~63.4 ~79.8 ~68.3 ~4.0 ~1.0] ~0.9

95.9 640 898 83 63 0.511 31.3| 58.6] 75.7} 64.0 3.0 0.8 0.8

78.0 | 564 748 79~86| 59~68 0. 44 22.2 [ 44.1 |63.2 | 49.9 | 2.4 0.6 [0.5
~106| ~748 ~1045 ~0.59 ~38.0| ~65.2| ~82.6] ~70.6/ ~3.3 ~0.8 ~0.9

174 1213 1725 153 156 1.04  99.2 184 241 200, 7.0 2.8 2.5

161 1145 | 1413 | 142 140  [0.90 87.3 | 154 189 168 5.5 2.2 2.1
~188| ~1500] ~1954] ~169| ~176| ~1.25 ~I115 ~223| ~279| ~239] ~8.7| ~3.0 ~2.8

123 990 1355 118 144 0.58{ 73.9 116 145 124 5.1 .71 1.3

105 687 1012 | 110 131 10.52 71.6 | 108 139 116 4.4 1.6 (0.9
~144) ~1220| ~1576] ~126| ~155| ~0.64) ~80.0] ~126| ~156[ ~134] ~5.6 ~1.8 ~I1.5

229 1726 22400 180  19¢]  1.38]  121]  25¢| 354 288 10:3 4.3 3.9

210 1367 | 1630 | 169 176  1.25 111 239 326 242 9.1 3.5 3.1
~254| ~2060] ~2770| ~199| ~210] ~1.60| ~143] ~278 ~390| ~313] ~11.7] ~4.8 ~4.3

153  1277] 1729 142 178 0.69] 82.1 150 203 168 7.9 2.3 1.8

137 1143 | 1506 _| 172 0.6l 62.1 127 182 150 7.0 1.8 |I.5
~166] ~1428 ~1960, ~182| ~0.92| ~100 ~162| ~219] ~180 ~8.1] ~2.5 ~2.1

106 8431 1046 87 99 0.52| 47.2] 82.1 102] 88.1 3.5 1.2 1.0

95.4 | 684 876 78~94 87 0. 39 33.3 [ 60.3 |74.6 | 64.3 |3.3 0.9 0.8
~122| ~1071| ~1310 ~110] ~0.61| ~76.4 ~121f ~154 ~131f ~3.9 ~I1.6].~1.3

141 1121 1518 133 167 1.30 100 171 220 186 7.4 2.8 2.3

111 735 1122 | 115 157 |1.09 91.2 | 163 210 176 6.9 2.5 |19
~163| ~1434] ~1835| ~140| ~180| ~1.55| ~106| ~183] ~234 ~200] ~7.9| ~3.0| ~2.5




— 148 — HERBREARS $285

Table 2, (o3%)

% < Mt E M
BHE &k=R Stﬁ? E’?J Hh d@ Compression
BE K &= B APP‘?ECN Moisture atic bending parallel to grain
Mark of study logs SpECIiic | content Ep E,
gravity v 9 10%kg Jp gb 10%kg Jp J¢
Ry g/cm? o /szkg/cmzkg/cm2 /cmzkg/cmzkg/cm2
SE3fE
R 5 o (2) Mean 1.03 14.5 185 901 1595 230 556/ 782
VI I & B - g 171|858 1512 197 487 680
Range |- 9971- 0814.5~14.5" 56" _g41|~1654] ~250| ~630 ~835
SEHE
R 5 & (3) Mean 1.04 14.0 233| 1077 176l 282 711 909}
vIJ w o - ia 0207 991 [1652 [236  l624 g4l |
Range [0 997~1.06/13.5~14.07 95 )"0 97|~ 1843| ~346| ~823) ~968]
EME
E v R A F — | Moag| 1.05 14.5 203] 907| 1561| 262 638 874
VIK i ~ g 176 773 |1254 [221 575 790 |:
Range (095710914 0~14. 5" _Joocl’ Z994l-"1720| ~306| ~672] ~933
T
” v P + | Mean 0.57 14.0 121 513 854 162 451 518ji
VIL & F - iacll16 [482 (823 [147 410|503
Range |0 557~0- 6114 0~14.5" 1 oel " Zagel " Zg9a| ~177| ~472| ~537
SESME
Jn 5 Y + | Mean 0.76 15.0 134 592 1039 152 438 572
iM % - - 115 1504 955 °|125 (384 1528 |
Range | 70~0-8114.5~15. 51" C (0" 50" 1076 ~193] ~487| ~621
Ey: fiF v v 7R3 Young’s modulus in static bending.
E.: MR v 7 R¥ Young’s modulus in compression parallel to grain.
E;: @5EY v IBE Youne’s modulus in tension parallel to grain.
gpt b B PR OE Stress at proportional limit.
op: By U R OX Modulus of rupture in static bending.
oc: Mt EME MR X Maximum crushing strength in compression parallel to grain.
o HE B E B X Maximum strength in tension parallel to grain.

TRt RWAMIME (HEETE) Shearing strength (Radial surface).

tr: HAKTRE (BXEHTE)  Shearing strength (Tangential surface).

a: WIN = F L F— Absorbed energy in impact bending.
B, EVT, HEEME, MR CANT SR, BIEMR LU ORBERESRAT &
TRRHEL T Table 2 iIoRd, T OROAREIHMMS, ®EM, 5K GBI EORREI D
ROLPEELBRIE L LD TH S, Toks, SIEARGOFREIHELMET 2 UANCRE L, KER
ROSKRIUSEHETHD, LHBOBEERIS =AY, #TRA, T4+ V¥ AFVFHET
0.45g/cm3 Fijk, # VA VT 0.57g/cm3, 75V v, V427, 259 (1), ¥F v bigdE T 0.80g/cm®
B, ¥7 4, 179(2), A179(3), Akt +—27cET 1.00g/cmd BETHS,

DEE, ZhbEMEOREMEMOHEMEGY Table 3107, BAMRS 2 BHE TR LITVERS (Ono/
Ry %, BT OBECTH T AD 12.3km 5535 ¥ (3) © 17.0km, EEFHOBRCH»TAD 7.2
km 2 by VA VD 9.2km, fEEEOHEC Sy Ty D 15.9km by v VD 28.0km THB, &K
KBExY VBT UIE (Onas/E) 13, BHHTOBEC =1 b VYD 0.67x1072 b Uiy
D 0.94x1072, MEMOBHTFT7 4D 0.31%x1072 b v+, ~7v (1) 7LD 0.44x107%
BEEDBA/IIT U (3), HAXA F—icED 0.88x1072 b U427, yLUE VgD 1.14x107%
ThHbH, BRRICHTHLAMEDO (0p/0me) 1L, BHEMTOBET VY27 D0.545:5-15 7(3)
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(Continued)
® A BT |EERE o ER (BRI -
Tension parallel’ Shear paral- | Impact PartiaT compression-perpendicu- ”ﬁ 7;' s
to grain lel to grain bending |lar to grain(Tangential direction) araness
lofktg gp 1 Ot TR r kg-am Gp Oymm | Ogmm 5% H H, kgH ¢
Jem?) kg/cm? kg/cm? kg/cm?| kg/cm? Jem? kg/cm? kg/cm? kg/cm? kg/cm?kg/mm?2kg/mm? Jmm?
208 1505 2100 178 225 1. 40 10.5 4.7 4.1
186 | 1100 | 1800 | 163 | 215 0.96 ] - - 197 (42 B9
~242| ~1722| ~2415| ~197) ~234 ~1.68 ~I11.3] ~6.3] ~4.5
252 1603 2175 2011 . 229 1. 64 149 279 382 3131 111 4.8 4.3
178 1215 | 1745 | 174 218 |1.37 128 256 336 281 9.5 4,0 3.5
~288 ~1918 ~2600] ~223| ~239| ~1.81| ~192| ~288 ~413] ~336| ~11.8] ~5.7| ~4.8
219 1606 1938 213 185 2.08 10.5 5.6 4.3
184 1302 [ 1623 | 189 159  |1.54 o T - 9.8 4.2 3.7
~253| ~1924 ~2540] ~232| ~205| ~2.46 ~11.2| ~7.4 ~5.5
139 1225 1587 111 102 0.771 50.1 91.0 19l 99.3 4.7 l.4 1.1

126 1068 | 1400 | 100 95 0. 70 43.0 | 84.4 | 113 93.1 | 4.4 1.2 (0.9
~160| ~1362| ~1895 ~120} ~106] ~0.92( ~57.2 ~95.4] ~125{ ~104 ~5.4 ~I1.7| ~1.2

128 958| 1197 129 140 0. 86 ' 6.2 1.8 1.6
116 728 906 118 121 [0.69 ] T - 149 1.6 |l.1
~147| ~1240| ~1665| ~140| ~157] ~1.03 ~7.2| ~2.2| ~2.0

Oymms 1 mmE4 FEfER & Compressive strength when compressed to 1 mm of side length
in tangential direction.

Gomm: 2 MM EHEIRE Compressive strength when compressed to 2 mm of side length
in tangential direction.

5% 5 %R EfEmE Compressive strength when compressed to 5 % of side length
in tangential direction.

Hpi: RO@E, X End hardness.

Hy: IRE@E» X Side hardness (Tangential surface).

Hi: MEE@EM X Side hardness (Radial surface).

D 0.61, HEMDOBHEAZ 7 9(1)D0.682:6FF4 + Ly F 27 VF, rLEVDO0.87, fSIHEDOH
BEATA, F v VIR EDOLTINBEFTA b Vo F AFVF, 535, FeFD0.81 LitsTh b,
HEERE LOREMRBE (00) LBBEES (o) OFBEHKR

3r—1

r+1 o'c.—_‘g'br KEF! 7=L

O¢

JCRA LT, B I O EM (gor) RDB &, FRECHTHHEEOHLIZAF Y (3), ¥ 7
Y PR ED 094252 = 4+ VD 1.27 OEFT, 13BEDOFHEMEIZM1.06 TH B,
HEHBRI AR TEANTES TR ULIE (/) BHFANL o ELPEL 39T, ot b VA%
Lol bkE{51ThH3, ik, HABRAWMRE (r) LRBERAMME (rr) ¥HBETHE, »
SABIVHEAFA F— 7 IIRBEESFEL, Sh i CHRE LB L ER L RICT 525, T ool
AHERED, HD WL BESE TR b OMRSY, Fio, REMRE 2RO EL X TR LIE (0/HD)
KDOWTHEMYERLTCRTE, 357 (2) 0267 VA YD 110 OFEFET, 13 ﬁﬁﬁo%‘&iﬁ{@i%
902 THbH, BHEHITR=FLF-2BREO 2R TR LAME (o/Rud) TOWTHEMEFERL TRT
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Table 3, &iGEMEOHEBIR

Relations among mechanical properties

Static bending Compression paralle]
Ru | Eb/R E R
oo | T | | | oo | | g
o .o b v | TEEL o7 | oer | 127 | 190 | o8 | 0.3 8.4 |
VA # [ |0.54 |06l 1.9 |172.8  |0.79 |0.32 o gl
Range | ~0.60 ~0.70| ~14.0] ~20.2] ~0.8¢ ~0.38 "7~
R . L YEE oss | o7 | 123 | us | o8 | 035 7.2
B @ om 048|067 |14 167 o074 Jo2m | oo
Range |  ~0.66 ~0.75 ~13.7] ~18.6] ~0.88 ~0.43 &5~7-
= 5 oy | TEE ese | os2 | usa | 187 | 080 | 039 | 85
wc g pA|0.49 (078|132 159 075 [0.36 |, g ol
Range |  ~0.61]  ~0.81  ~16.3] ~20.2] ~0.85 ~0.44) "-9% 1
s ow v oot | B 057 | o0 | 168 | 23 | o8 | 038 | 89
VID @ m o5t |07 |52 (176|062 1038 |g, oo
Range |  ~0.61  ~0.99 ~17.6 ~24.9]  ~0.94  ~0.40] B3~
5 L TEED o5 | e | uso | 197 | s | o3| 8o |
VIE @ PE 050|074 141|184 |0.73 | 026 | o o
Range | ~0.64 ~0.84 ~15.8 ~20.9] ~0.85 ~0.36 7-3~%5]
Lo o TEM) osa | 09 | 59 | 169 | 082 | 044 | a5 |
VIF # B [050 (092 152 |16l |08 o4l | oo
Range |  ~0.56  ~0.96 ~16.6] ~17.8] ~0.84] ~0.52 P18
sab ver | YEE o060 | 079 | s | 12| os | o0 | so |
s’ YT l@ E |05 |0.70 | 12.3 149 10.80 031 | o b
Range |  ~0.64  ~0.84 ~14.2] ~20.4 ~0.95 ~0.42 &6~
EH{E .
s s u | M| ost | 089 | 138 | 155 | oes | 04| 7.4
VIH g B 052 082 130 |15.0 |0.57 [0.36 | ., o,
Range |  ~0.62  ~0.99  ~15.0 ~16.3  ~0.81 ~0.49 377
FHfE
o 5 v | M| oss | o8 | 156 | 180 | 070 | o3 7.1
iz # [ |0.53 0.82 14.5 16.8 0.61 0.31 6.9~8.0)
Range | ~0.61  ~0.92 ~16.2 ~19.5 ~0.85  ~0.40 &6
FHfE
s oo o] e | o | o | 226 | ore | 0 8.8
J g | 0.53 0. 69 16.0 19.9 0. 68 0.29 8.2~9.7
Range |  ~0.68]  ~0.89 ~18.2 ~25.2  ~o0.85 ~0.41] 327
ESE ’
st o — o | vam| ose | oo | ez | s | om | os | s3]
VIK @omoss  lon g s lon foso |, g
Range |  ~0.60 ~0.83| ~16.1 ~21.4] ~0.76 ~0.38 -8,
v v x| TEE| o0 | oo | s | 2na | osr | o3 9.2 |,
VL W P (054 (067|146 204 | 076 [0.30 | g o
Range |  ~0.69  ~0.75 ~15.8 ~22.1 ~0.91] ~0.34 | &7~
EHE
w5, r | st | o7 | s | 3 | o | 038 76 |
VIM @B (053 (064|123 147|072 0.31 |, o b
Range |  ~0.62  ~0.86 ~14.2] ~22.2  ~0.83 ~0.44] "-3~7-%
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(REIRE, OHED
(Air dry condition, Heartwood)
. , , SAB gy | B &
to grain Tension parallel to grain parallel Impact Relation
;| bending
to grain
E./R E Ru | Ei/R
103{mf op/ot i’é{z 3 l(:rtx{ u IOtz/knl"l er/en o/Ra2 ac/H| age/tr Oymm/Ht
23.7 | 076 | 0.98 | 22.4 | 229 111 2.4 103 5.1 71
2.6 |0.69 |o0.83 20.5 | 20.2 1.00
246 ~0.79]  ~1.04  ~25.3  ~25.3] ~p1.21] #0~29 94~115] 4.7~5.5 64~862
20.7 | 0.73 | 094 | 309 | 223 | o0.76 2.7 108 3.9 75
150 o062 |o0.87 19.6 8.2 |0.69
27,4 ~0.83]  ~1.18] ~24.3] ~25.20 ~0.84) 2-4~3- 1] 97~125/3.8~4.2) 55~93
2.8 | 078 | 099 | 207 | 209 1.02 1.6 95 4.3 74
19. 1 0.74 |o0.88 17.8 18.3 | 0.9
a7 ~o0.81l ~t.17] ~24.0] ~23.2 ~i g 419 83~117) 4 1~4.8 57~93
23.2 | 0.73 Loy | 249 | 227 1.22 2.0 95 41 90
148 |0.68 |0.93 19.8 | 20.8 1. 10
~28.3  ~0.83  ~1.30 ~28.2] ~25.9 ~1.33 1821 8~11%37~4.5 8~99
2.3 | 0.78 | 0.98 | 2.9 | 224 | 109 1,4 78 4.5 66
21.3 0.70 |0.78 |167 |208 |0.97 _ N N
30.20  ~0.84]  ~1.18 ~27.5 ~24.7] ~1.20 1315 75~ 86[ 4.2~4.8 57~84
19.7 | 0.74 L4 | 213 18.8 12.8 1.2 86 4.9 85
6.4 |0.73 |0.93 8. 1 16.9 . N _ . _
~onol  ~o0.76]  ~1.27]  ~a24.7  ~20.5 1.0~1.4 82~96 771~89
2.7 | 0.8 0.97 | 218 | 22.5 115 21 103 4.2 76
8.0 |0.77 |o.86 19.1 19. 1 .07 N _ N N
~~28.6]  ~0.85 ~l.11] ~25.2 ~25.5] ~1.24] 1-8~2.6 92~115]3.7~4.9] 67~92
17.1 0. 74 1.07 18.7 17.5 1.26 1.9 24 44 76
149 |0.66 |o0.87 14.2 14.1 I 15 N N - ~
Zoto]  ~0.800  ~1.28  ~22.1] ~19.7] ~1.37] 16~28 78~ 89 4.2~5.2] 71~90
2.4 | 073 1.02 20.3 | 20.0 127 1.3 75 4.5
19.3 - | 0.6l 0.88 17.3 18.1 1. 12 -
5.9l ~0.871  ~1.10]  ~23.7]  ~22.4  ~1.35 O-97~1.5 69~ 82 4.1~4.8
2.3 | o074 | o8 | 208 | 242 1. 14 1.5 82 41 67
23.3 | 0.68 |0.99 16.8 17.3 1.04
33,6 ~0.80 ~1.03] ~25.0| ~27.5] ~i1.39 1317 78~ 87 3.6~4.9) 63~ 73
2.8 | o0.78 | o.88 18.7 | 2.3 | 0.89 1.9 83 41
2.8 |0.74 |0.77 15.6 8.6 |o.71 -
~28.3  ~0.85] ~1.06| ~24.4 ~24.3 ~1.01 1-4~2-4 78~ 87 3.6~4.9
2.8 | 0.76 14 | 280 | 245 | o0.92 2.3 110 4.7 87
22 |0.63 |08 |26 |222 |o0.82
P a O e O P, 2 08 2t~ 96~112) 4.3~5.0{ 77~105
20.0 | 0.8l 0.93 15.9 17.0 1.08 1.5 93 4.4
17.4 | 0.76 | 0.80 12.9 15.3 | 0.95 . . -
4.7 ~0.80 ~1.17] ~23.5] ~20.0l ~1.27] 1-4~1-8 80~108| 4.2~4.7
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Table 4, i B R 8B # R

Results of several mechanical test

K KX & %
Mark of study logs

. AEE
| Apparent
specific
| gravity
Ry g/cm3

u

EKE
Moisture
content

%

iy i X
Static bending

J

M 8
Compression paral-
lel to grain

Ev
10%kg

Jem zlkg/cm2

ab
kg/cm?

E.
10%kg
/cm?

Op
okg/cm? kg/cm2

ESfE

ean

0. 69

Range [0-66~0.74

14.0
13.56~14.0

115

114
~120

560

532
~586

1009

949
~1050

139

130
~145

484

472
~506

565

539
~582

SFi’i-Jf'E“

Mo | 0.78

Range [0-77~0.78

14.0
14.0~14.0

611

586
~636

119

117
~121

1102

1061
~1142

128

121
~134

450

427
~473

593

585
~600

SEIfE

Mean 0.92

Range [0-89~0.93

14.5
14.5~14.5

178

170
~185

879

859
~898

1496

1468
~1523

220

200
~240

568

528
~608

755

752
~758

SF%f

ean

0.98

Range [0-95~1.00

14.0
14.0~14.0

168

155
~181

718

654
~1781

1285

1172
~1398

185

177
~192

500

476
~523

715

698
~732

S{Ziﬁfﬁ

MoB | o.72

Range [0-70~0.77

14.5
14.5~14.5

109

162
~117

508

490
~540

922
852

140
127

445
412

590
564

~1008

~148| ~478| ~617

Table 5, &% 8

i3

&

o #H E B £

Relations among mechanical properties

K X & %
Mark of study logs

B

By
Static bendmg

7]

Compression parallel

ob/Ep

op/0b 10-2

ob/R
kmu

Eb/Ru
10%km

op/ae

o/ E.

g, c/ Ry
1072 km

SFi’éJf

Mean -

Range

0. 56

[ 0.55
~0.

0. 87

0. 85
~0.92

15.0

14.3
~15.7

17.1

16.8
~17.5

0. 86|

. 83

~0. 88

0. 40

. 40
~0. 41

8.4

8.2
~8.7

SEIME

- Mean

Range |

0.93
91
~0. 95

14,1

13.8
~14.3

15. 1
~15.3

0. 47

. 45
~0. 48

7.7

7.6
~7.8

Slziﬁfﬁ

Mean

Range

. 55 0. 84

. 82

.56  ~0.86

16.5

16. 4
~16.5

19.6

19.1
~20.0

0.35

. 31
~0. 38

8.3

8.2
~8. 4

o SEISfE
R A F—7 Mean
VIK
Range

.56 0.77

76
~Q0.77

12.8

11.5
~14.0

15.8
~18. 1

0.39

36
~AQ. 41

7.3

~7. 4

SFi’«%f

Mean
A

Range

N\

VIM

55 0. 84

. 79
~0. 88

0.54
~0. 58

11.5
~14.4

14. 4
~16.6

0. 42

. 40
~0. 44




FEMOME 12 (RS « HELER) —153 —
(KRB, DD
(Air dry condition, Sapwood)
7 T A B |BEGT| BOER BEFED | . 5 =
Tension parallel | Shear paral- | Impact [Partial compression perpendicu- Hardness
to grain lel to grain bending |lar to grain(Tangential direction) ardne
| Oit Op at TR Tr a dp Oymm Tomm T59% H; H, }It
/Cfﬂ okg/cm2lkg/cm?| kg/cm? | kg/cm? (kg+ m/cm? kg/cm? | kg/cm? | kg/cm? | kg/cm? [kg/mm2kg/mm2kg/mm?
129 1140] 1467 119 167 1.27)  62.1 115 149 125 6.2 1. 6 1.2
122|990 {1228 | 114 159 1.05 62.0 | 110 144 120 5.8 1.5 1.2
~137/~1285|~1650] ~124] ~164 ~I1.31| ~62.1 ~119] ~155 ~130] ~6.6 ~1.8 ~1.3
122 159 74.3 133 174 145 6.8 2.3 1.6
T Tjn9 | 1ss Tl 77 |13l 174 | 144 6.8 |21 |13
~124) ~16z ~76.8] ~134 ~174] ~146] ~6.8) ~2.4 ~I1.8
167 188 112 181 254 197 8. 4 3.5 2.7
1T T es | 186 Tl104 1173 [ 240 194 |83 |29 |27
~167) ~189 ~120| ~189] ~267| ~200] ~8.5| ~4.1 ~2.7
222 17C 126 229 314 257 9.2 4.8 3.4
1 | a0 168 124 | 213 1242 |88 |45 |3.4
~233] ~172 ~127| ~244 ~271} ~9.5| ~5.0f ~3.4
130 136 73.3 126 165 137 5.7 1.7 1.4
T 123 |32 77 |z 152 l127 153 |16 | 1.4
~141] ~142 ~76.3] ~140| ~186] ~153] ~56.9] ~1.8 ~I1.5
(RECIRTE, SOHED
(Air dry condition, Sapwood)
R HOE M &
to-grain Tension parallel to grain i‘i }llet?)rg;;:gl- J;:gf‘:é Relation
E;/R E E:/R
lOcz/kn’? | op/ot 76/_2‘ Ui(/rf“ lot'z/knl; /TR a/Ry? ac/Hi | oc/tr |0ymm/H ¢
20. 4 0.77 1.14 21. 4 18.8 1.35 1.3 91 4.9 93
19.7 0.74 0.95 18.1 16.9
~21.6]  ~0.80 ~1.35] ~24.3] ~19.3 1-30~1.39 l.1~1.3] 87~934.6~5.1| 85~99
16. 6 1.31 87 4.9 88
15.7 - - - - -
~17.4 1.25~1.36 86~88/4. 8~4.9| 74~101
24.1 1.13 90 4.5 67
21f26. 7 l.11~1.14 89~91 —| 64~70
19.2 0. 77 77 3.3 67
19 N N N | 0.74~0.80 B
~20.2 . 74~0. —3.0~3.5| 63~72
19.2 1.05 104 4.5 88
18.1 - - - - -
8~20_ 6 0. 94~1.12 100~1 06]4. 4~4.8 84~93
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L, VHIDL2HBHTAD2T OFMBECHHLTED, V27 3AREDH D ICEHRHFRIN = 5 L
F—AUPEL, ' '

DE, IMBEOHMOB AT B0, Vs, 259(1), A7 9(2), £rikt +-2,
7 v PO SEBC OV TRERBOUMHOBERBR A Tle otc, VI ZIXTHMIBLD TRV 2 - 12 O
T, RHEOT{TOMPRC2\ TR o 7225, £ OIOBIFEIC O\ TIRREE 13 & ORI OB
fTichieh o1, ABRIERERIGE L T Table 4 17, Ft, ZhbLMEMOHEERMGES Table 5 1574,
FEEOUMNBOFHEILH L D 5 ~UBBENS L, LR VH7THB LS Ly, HBEMED LB
WIS NEOH OIS WY, AARAd A — 7 ORBERAMIRE, 77 » & OREMILOIRE
BIVBSCADND LS5Ot bH D, HEBRELZEOHBMOMCEML T2, EEd 5\~
FRBOBRAC X o T2 Y BT B3 Db 55, LI, RAFF *— 27 OLMHD ob/Ru,
0c/Ru, Tr/TR, Oc/TR T & DIEIZLMENC  HRThL WS IR E L 5T B,

COT, KERIBIC R B REST A OUREESE & AREORMRS, BEMMELIMOBIREYRRTS & Fig. 1
2b Fig. 7 DX 55, isk, RACIIFHROLH M L OSTHEMOFEHDEIE, TTRE L
Teh )=V ERVHRXED 704 Y (NVA), ~v%54 (VA) 8L HAvA4+ 25vF (VB) O
HEBOFHEL RS T 5, FARELHOMIERS, REMERS, REHEY ¥ 7R, #5EES
FAREE S 70 & OMICITITERRIICBIRIKI TS AT L, 7ok, Fig. 5 OFfIL +XTLHER
T2 50T, AMBOMEIRRER T, ¥, MEMRIEARREL X, REMHRE LIE
B EE AWR S O T ERWBIGR,r R LD BN, IXFCBNIL S, KAxt F—20

kg e
sof %t oWy
O k8/cm2
o Hzzartwood oWl 1000
WL o WK O Heartwood
L ~§ d oye
1500 apwoo ox ome X Sapwood oy
: Tk
WF < WK L _
i 12501 gvynvi 70| ! ) VIIIOWI»
o S b F x
6 5 XWIYHH -3 z" ‘%' %IA WK
= . OVIM g WM WIC
5 1000 wFE 2 X OVIH
[ T oVIB x VIM )23 x oxwg
4= - b VIF WM A
. ° L £ 500 oL
o, = °mp
3 7501 g N
=
% 3 oVIG 3% E w vis
= g °we
WA V1B = o
z 500 = f wB
2501
250} T
! 1 1 L L L | L 1 L
0 02 04 0.6 08 10 0 02 04 06 08 10

F M ¥ Ru 8w
Apparent specific gravity

Fig. 1 2HE L BOBMFRS & OBIF
Relation between apparent specific gravity
and modulus of rupture in static bending
(VA : Keruing, V[A : Bangkirai, V[ B:
White meranti). ‘

B M E Ru 8/m
Apparent specific gravity

Fig. 2 ARELHEMBE & OBR
Relation between apparent specific gravity
and maximum crushing strength in com-
pression parallel to grain.
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| Ee 10°kg /e
300
0  Heartwood o
w3y
x  Sapwoed %Eo
2501 K
WA
° A OVI!'I
& x
o wI
I o 200
s x
® wmy
3 wa o
A+ é LA OWC
L E150F " ) e
o ar ™ S
5 Wwp VWK
#* o
> OWTA
® 100~ owg
B
50+
| 1 I ! 1
(o] 0.2 04 0.6 08 1.0

k= | i_ Ru &em?
Apparent specific gravity

Fig. 3 ARELMEMR Y v 7 5RE L OBk
Relation between apparent specific gravity
nad YounNg’s modulus in compression paral-
lel to grain.

2501 T kg/cm?
xVJ
o Tr *w1
x  Tr oWk
200 owmJ
“WE
WE > WK
’VIE/WA °wi
i XWH
el
S wiC
T %
4 & 50F ) og:'%"
= X ~ OmFoma
] we i
g o_ WK
®* - M
% g > c’c;VIIL
© we 9WB
. & 100 wL
oy 8
owig
WA
oWA
wB
50
i 1 - L 1 1
[ 0.2 04 06 08 1.0

B ’CE Ru 8/cm?
Apparent specific gravity
Fig. 5 FHRELEANTES & OBIFR
Relation between apparent specific gravity
and shearing strength.

3l

— 155 —
Ot *g§/cm?
22501 Ome
o Heartwood oy
[}
w
20001 x  Sapwood !
OWA o,
o I K
IA
1750} \ui3
&ic
o omL
o 1500+ ; OH
= “WF
< o°wB
S
21250 wio
&) o)
& M
o

o 1000 G
= owa
c Swe
2

750}

500

2501

1 1 1 1 1
0 02 0.4 06 08 1.0

M E Ru §/cm
Apparent specific gravity

Fig. 4 ARELH5IRES L OBk

'3

Relation between apparent specific gravity
and maximum strength in tension parallel to.
grain (tensile strength).

Oc k8/emz
1000}
o Heartwood
s . °wJ
x ap woo WK
OOW'E
750 | XW[ w1
= X WK
% MM
g e
2 M WH
o]
2 500t owmL
g owip
5
c °ws
3 oVIG
E o WA
8 wB
>
250
1 1 L 1 1 1
0 20 4.0 60 80 100 120

X D & » r & H 8mm
End hardness

Fig. 6 AROME»cE EHEMRME & 0GR

Relation between end hardness and maximum:
crushing strength in compression parallel to
grain.
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o Y em SR ERVIAE B T 2 AMTER AR & W D ISR &
AP, —REES HIXThTw 3,

o o BRI I 5 0 H FOBERRRER A RIE L C
om Table 6 iz, *h&OHEARFHEE Table 7 Wiz,
T “m SR T OMES 3R 35 L OE R M OREREE R /o
o »Y T O OREREATIC DT Table 2 OKEIRAE
DU EROMEM & T 5 &, T oS EIV-Th

°wp L HBOEENMEL, vV IR LV BRAEIT KT

S >G BIEBACH LD Ly, bbb, [EMECT2%
BEOKY 13 BIEC OV TRDD &, % DOTEME T
B IRET0.74, REMBS TO.68, AR
XTC0.72, RBMA/ETO.78 Lich DKL,

0 0 100 léo 20 Fr v 7RET0.91, HEFEREY Y 7 HRBT0.98 &g
Sfefrianfzt[;::;f alo?n; f:;:: surface %o %o, Table 7 DAEBILRMEIC 21T Table 3

Fig. 7 IEAEEAMERE & GESHE & o [ DEE ORME L T 5 &, T E DX 0v/Eb T 0.84,

53 ‘ ' ao/Ec T0.74, oc/Hi ~C0.89 & 7r b Zi@{EH 22/

strength in compression parallel to grain. D, v ERNESRMEE SEE S SRR LT
W3,

XHI, SBRECKT 2 UM EOREKRERSY Table 8 17, %/, HEBH%Y Table 9 iwi+, o
BEOEBIFT &, v¥7s, 239(1), A39(2), Y7y rOSEET, JERE T 5IHE
DOEEELTLLRA—TEie, Tiebb, SEREBOBEIF 7 22800, ARt F— 75555
Ll o T ie, SBRBCIT DURHEOHMORBEBL LB T E, 5Y (1) OEfYV S
TRED X S BUHID A, BRI OESRRE, Aok, HEERHMELOHBORKES T
SERLTCBA, BR-7 Y (1) O oc/Ec OEZIM BRI D&, LL, KEREBICkE 5
Oc/Ec DIEIMBOTTH N Z > TRERBERER > T BDT, LT LS IMMOERE H+ o Lk
TEA,

DER, EHAOESS LUBEORRERCOVTHRNS, Ao L 5 CEhORECABRED:
DAY LOFE S, EEECOVCTATLIF—WARBRERYBL LN TEh o, T,
SERBC 1T 5 LM OREHREBEERES Table 10 1R, i, REHAE XOCERHFRICET S
¥V SRR L ABEORGY, Fig. 8 5L Fig. 9 ©Rid, ZhLORPRITFERD 7 11 V(W A),
AvEFTAMAIBIOHTA F 47 v+ (UB)OFEROIRENT 2, BEMY Y /R ERE
DR HIHEEOHEN L LR BEY, F¥7 4, VH sk EIAEEOLYCIIHBERY v /R E 1 &
o, Teds, REFEOEMY ¥ SRR O 1.5~2.8 Lo T2, BEMICHT 2 bl
BRI LS ARE L EOMMARL, BEE0S b ORAEARTEEL 7Y (2) THE.
¥, (EHAEAOEMULOIREIEGHAOMD 1.1~2.1 f£THY, 77V ¥, 27 v(3), Frxt
o — 7 i EE— B OBRBIC { SRTHHEDOEIVN VA, T OBROXTHEBAYIFHEENT52 &

1000

3
S
T

x
|
=

=

o R &
Maximum crushing strength
b
(=)
o
=
El

R
o
T
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RERTHS,

SERBT BT 5 LHEMOMT BRRBER Y, FEHEICOWLTiL Table 11 12, FEEEHEIC DL TIL
Table 12 @/R¥, EhOREDIDRBREFEORVEEDL B, NIEDDH B I D CRRFHiE &
ERHTROMEAYTH L, ¥V I/ RETREEA A 1.2~2.5 £ K ¥ {, HIIERITRERFA®
1.2~2.6f5 KX\, emax, 0r/Er, or/Ep it & DEIZ DT, dz\’thjilf:]%l/:l % —E DIHENLFRD-
Hhigh s, F7ARIPHEALRF F— 270D or/Er OfFR, F7 50 gr/Er OfEip L QI/NEL,
0.51X107%~0.66 X107 L7g 5T\ 5, Tods, RAD emar 13, BAMECET S RITEIOMER DL
H&En b, HBICHE LI HEETH S,

ZIT, ThETHRNICKERBIC KT 5080 Y v 7 R 2T, SfEFRL), BEHER),
BRAE (T) OBEA 3BT 2 HEARDH L Table 13 D& feB, Kok, RFCITERSHE L.
BERAAOK (R/T), #LUFIRAREEHRBTRDIMEOL (Etens. /Eeomp.) 2 PERER T2,
EfEY Y 7RBEFIEY v I RERBIEEL LT\ 52, 75V Y, F4+ VA OERFARIOT 5 Y
Y DERIATE ETRBIRY ¥ 7B DA SHRERE L > T B, WE, FEfET Y 7 REIC OV T
SHEADIL L:R:T %#&Z5%&, ¥y UL ViE100:7.7:3.3 Thinh BREENRD IV, 5% (1) ik
100:12.8: 7.6 TRRLRGEMNT < fev, EMEOIRE, 5IEEICDOWTRoL 3EICET 5 HEY
Table 14 12m4, 7ek, AFRCITERAAEEERHAOL (R/T) 1R IhTW5, ERLAREC.
BT 5 3ok r i, S008I, MBOERY ¥ 7 FROBE X 0@ LA 0E
TR les T3, FIEEBRICDOWTIRERAT AV OTERT5 & LIX TRV, ERLEIRE
DHE L DEXRFEL D I VBHENS,

BT, SR DRI - 185 FRABRE R 2 L EH A OT Table 15 12, i HEconT
Table 16 127R 3, FEHME L ERHAOK (R/T) #RIEOHBWICOWTRDB &, ¥V I HJHT
1.2~2.8, BEIRMI T 1.2~2.3 Ligd, emar OfEEL VY 7 LSHIBBHANKE A, or/Er B X
O op/Ep DEDOKNBIRIMBIEI X » TR, —FOEAIXRD ORI, Lo, £74, A5
(1), 279(2), 25v (3), Hrxd F+— 2L D emaz, or/Er, 0r/Er OfEidfoBHEC S &
NTRRPE, 2ERE, ERAACKT S or, Er, emer, or/Er it X OflE, BMECID ¥0X
SIBbT50% Fig. 10 3 X0 Fig. 11 125733, Rbobiliic % kb L5y, & sl o
LRBME E COEMYIROL BT AR TRELELDTH B, V2, 15 9(1), -15v(2),
A7 9(3), rVEVILETITIME (A) ORBERLREN T 528, HMEEEOIRA I X 52k,

BRERARC X - TRD, BEMLEAIED bR v, LHL, V47, 259(2), rvEvigd
TAME DY ¥ 7R B L OBE5 3R X 30 ER L TV 5,

¥ U BB

AV FXYTIRAEN Y = V& VHIRKED 13HEICo%, ERESNRBREIT X 5RENEE YR DI,
BhIieHROWIRHERM & LTHAT 588 0—BMIEEY 5 52 L &, SBMAHH» AR - 2 E
AR S THRAR OIN—EBIR A RD T, RGBT LACEET 5 EBER % 5 5 2 L1 3sh
hTws, RBEASELK, REELTRV0T, BEOREMEE LCENTS - LitfERTh s
2 AR LA BB OBREBRETEOF0C L Lies, ‘
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Table 6. i & R B # R
Results of several mechanical tests
BHE | &KX B i I
B &k @ B Apparent| Moisture Static bending g‘(;xirrllpressmn para
Mark of stnudy logs specific | content yo ) o
gravity | O3k§ / gp ab 103}(; / o
Rug/em®¥ u % oz | kg/em? | kg/em? i kg/cm
R 71 Y 206 | es.6 | 220 | 315 | 936 167
VIA B | 0.95 194 |97 | 202 | 30 |76.2 144
Range | ~1.05| ~229| ~g2.71 ~~253  ~a23]  ~102]  ~190
5 A | T oy | uso | so.r | 208 | aa6 | so1 | 158
VI B g [ | 0.8l 143 53.8 167 300 66. 1 127
Range | ~0.96]  ~188] ~62.4] ~235| ~37¢] ~91.7 ~176
o sy | FEED s | 7o | e | saz | 9se 169 | 412
vic # oM |0.97 640 130 | 446 | 869 151 348
Range | ~1.14] ~76.5| ~145 ~600] ~1056|  ~197| ~~d41
5w v oo | B s 157 105 | 351 642 17 | 249
VID B OE | 112 152 | 99.1 302 | s55 106 | 22
Range | ~1.16] ~161| ~115 ~a407) ~775] ~159]  ~212
e - L TR o | osno | s | e | o9n | o207 | ais
VIE @ E |17 |53.0 165 | 597 | 918 176 | 344
Range | ~1.25 ~62.5  ~183  ~696 ~1045|  ~225  ~418
Loy | YBEEL 0| se0 | 24 | sz | 95 152 | 429
WF # B |1.18 | 91.0 s | ss2 | 920 142 | 382
Range | ~1.24] ~102  ~134  ~50 ~1003]  ~l65]  ~478
54 vor x| JEEL o 138 | 735 | a0 | ss4 | sz | 2n
777 e i F | 0.80 124 | 66.1 266 81 | 73.3 175
Range | ~1.0i| ~147 ~82.4] ~~366] ~692] ~9.1]  ~224
c oy s | | w0 | e2s | o | s | o9s2 | | a0
H # B | 1.06 | 57.0 s | s04 | 882 121 382
Range ~1.19 ~67.0 ~130 ~648 ~1035 ~147 ~509
sy 5 oo | Lz | a0 | 9 | s | w0 | us | s
I i B | 121 | 43.5 71 721 | 1252 170 | s5l4
Range | ~1.26] ~48.5| ~185 ~874 ~1418] ~261]  ~637
o s oy ol L2 | ws | o 915 | 1431 75 | els
\
vIJ B O |1.19 39.0 203 806 1370 213 476
Range | ~1.23] ~46.00 ~241] ~1058 ~1500] ~ ~a10]  ~e71
it o — o | DL o | szs | s | era | w0 | o207 | s
VIK W B |25 530 | 131 541 925 134 | 412
Range | ~1.31| ~65.5 ~213  ~800 ~1323] ~236]  ~644
M < 143 | n2 | a9 | ez 149 | 250
MK OB | 1.09 | 132 07 | 332 | 481 127 190
Range | ~1.14]  ~i55  ~117] ~432 ~712] ~173 286
5, o | EEE] n20 | eso | om7 | oaes | 796 137 | a2
M @ |16 | 850 loa7 | 399 721 1y | 254
Range | ~1.220  ~107  ~129]  ~568  ~857  ~150  ~348




B OWEE 12 ORI « HRELFED —159—
(B, LMD
(Wet condition, Heartwood)
% E LA ACTEED) o =
1o to Tension parallel Partial compression perpendicular Hardness
© to grain to grain (Tangential direction)
¢ TR T Gp T ymm 0 gmm 05% H, H, Hy
kg/cm? | kg/em? | kg/em? | kg/cm? | kg/em? | kg/em? | kg/em? | kg/mm?| kg/mm?| kg/mm?
195 49 57 18.2 35.2 45.0 38.1 2.4 0.7 0.5
171 45 50 12.8 30. 4 40.0 33.3 1.8 0.6 0.5
~225 ~ 54 ~ 63| ~22.31 ~39.8 ~50.6 ~42.8 ~2.9 ~0.7 ~0.9
191 52 39 18.0 35.0 45.2 37.9 2.0 0.4 0.4
175 48 29 14. 4 29.1 39. 4 32.0 1.8 0.3 0.3
~208 ~ 56 ~ 48] ~24.0] ~42.9] ~54.3] ~46.1 ~2.2 ~0.5 ~0.5
467 116 115 76.9 148 190 161 5.6 2.5 2.4
414 101 102 71. 4 131 162 137 4.6 1.9 1.8
~507 ~129 ~127]  ~79.5 ~169 ~218 ~184 ~6.5 ~2.9 ~2.7
307 83 90 51.3 91.0 112 97.6 3.3 1.3 1.1
290 78 84 44.6 79.2 99.2 85. 4 3.0 1.1 0.9
~324 ~ 86 ~ 95| ~57.6] ~99.8 ~123 ~107 ~3.7 ~1.5 ~1.4
492 100 118 98.3 168 209 178 6.7 2.7 2.6
446 95 109 85.5 155 197 165 5.9 2.4 2.1
~530 ~112 ~132 ~121 ~179 ~217 ~188] ~7.2 ~3.2 ~3.0
488 85 125 76.1 145 168 151 6.0 1.8 1.6
449 76 121 64.2 131 154 138 5.8 1.7 1.4
~540 ~ 90 ~1291  ~89.6 ~163 ~184 ~166 ~6.6 ~1.9 ~1.7
252 72 77 44.5 78.3 90.9 82.3 3.0 1.4 1.1
220 62 70 28.6 65.2 68.7 66.8 2.7 .1 1.0
~306 ~ 85 ~ 89 ~63.7 ~100] ~116 ~106 ~3. 4 ~1.6 ~1.3
506 111 134 91.7 142 175 151 6.1 2.3 1.8
478 106 126 83.2 131 159 138 5.7 1.8 1.6
~548 ~119 ~144] ~108 ~151 ~ 186 ~161 ~6.5 ~2.9 ~2.0
672 157 179 159 278 332 256 9.7 4.7 4.4
643 144 173 127 232 296 297 8.9 4.0 4.1
~706 ~167 ~184 ~192 ~311 ~357 ~326] ~10.3 ~5.2 ~4.7
756 159 174 137 248 325 272 9.5 4.2 3.8
717 148 151 111 207 282 217 8.1 3.4 3.2
~803 ~172 ~198] ~159 ~288 ~366 ~315] ~11.2 ~4.7 ~4.3
565 160 129 175 297 340 313 8.1 4.2 4.0
498 142 121 104 181 258 205 7.0 3.4 2.6
~703 ~177 ~134 ~256) ~328] ~369 ~337] ~10.2 ~5.5 ~5.5
306 66 78 34.5 58.9 77.7 64.8 3.8 0.7 0.6
238 61 68 31.8 54. 1 71.7 59.2 3.5 0.6 0.5
~337 ~ 71 ~ 84 ~47.8 ~T71.7 ~101] ~84.0 ~4. 1 ~0. 8 ~0.7
393 92 103 92.9 162 172 167 4.9 1.9 1.7
352 85 97 76.4 131 143 135 4.5 1.7 1.4
~409 ~101 ~108 ~110] ~187 ~195 ~192 ~5.2 ~2.2 ~2.2
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Table 7. % 38 E {6 © # I B3 & (ZBRE, OHB

Relations among mechanical properties (Wet condition, Heartwood)

woy g |EECB At | s onom o
= ) HH e _ [Shear L R R
B KX & % Static bending Szcl)lrflclplt-(e)sz‘;:i I{J 2" \parallel Relation

to grain
Mark of study logs ‘
op/db al"({_Ez‘b op/0¢ 016/,%“ /TR | 0c/Hi | oc/tr O imm/ He
e oon oy v | T 06 | 0ss | 08 | 02 | Lis | s | a1 | e
A # PBEl0.55  (0.44  |0.83  Jo.19  |1.14 _ N N
Range | ~0.65 ~0.59 ~0.90] ~0.26] ~1.26 76~ 95)3-2~4.5 57~ 80
SEISE
_ 0.58 | 0.59 | 0.84 | 0.24 | 0.75 | 98 3.7 | 68
7 7 A | Mean ’
B % E 050 055 [0.67 |0.20 [0.60 ok N
Range | ~0.68] ~0.64 ~0.90 ~0.29 ~0.g8 81~1103.3~4.0] 75~118
FHE
> 5 oy o | T ose | 08 | 0.88 | 0.24 | 0.99 | 8a 40 | o4
Vic % B0.51  [0.49 0.84 [0.25 [0.95 N N N
Range | ~0.63 ~0.75 ~0.92] ~0.32] ~1.05 74~ 983.8~4.4 60~ 71
o0 vty | M 055 | 06l | 0g2 | 025 | o9 | 93 | a7 | &4
VID # P j0.49 0. 55 0. 70 0. 20 1.02 - _ -
Range | ~0.59] ~0.66] ~0.88] ~0.30] ~1.14| 84~101]3.4~3.9] 66~I11
>, | TEM] 0es | o5 | 0ea | 02a | 118 | 74 49 | e
E ® P62 (053 [0.74 .22 |15 N N N
Range | ~0.73] ~0.63] ~0.92] ~0.30 ~1.29| 67~ 854 5~5.4 59~ 68
S5 1E
v ow gy | T 063 | 077 | 088 | 032 | 148 | 80 5.8 | 93
VIF # P60 |0.70 [0.80 [0.27  [1.34 N N N
Range | ~0.69] ~0.79] ~0.93] ~0.34 ~1.70| 68~ 855 0~6.4) 82~102
I4 1 TEE ) o055 | 074 [ 08a | 029 | o | ee | a6 | m

Ve B
AT V/F

# B 052  0.69 [0.73 [0.26  [0.95 - - -
e Range | ~0.58) ~0.82 ~0.88] ~0.33 ~1.1¢ [0 932 9~49] 47~ 83

o5 ow oy | B ok | o9 | oes | 0sr | 2 | s a6 | 19

# PH0.52 l0.72  Jo.76  [0.34  [1.11 - - -
Range | ~0.67| ~0.82 ~0.93] ~0.40| ~1.33) 77~ 914 3~4.8 72~ 84

s v 2y | Nl osy |07 | oss [ 0s2 | Lie | 0 | 44| e

V1 # B9 0.52 [0.73  [0.80 [0.26  |1.06 - - -
Range | ~0.64] ~0.80] ~0.94 ~0.40 ~1.27 847 73 9~4.§ 55~ 11

s oy (s | M| o6s | 065 | 0.8t | 0.28 | 110 | g0 4.8 | 68

ViJ # PH0.58 0.57 |0.64 (0.23 |1.02 - - -
Range | ~0.72] ~0.70 ~0.90] ~0.35] ~1.25 66~ 904 4~5.1) 59~ 92

i sy | TiE ] 060 | 064 | 088 | 028 [ 0.8 | 70 | 36 | es

K % B 0.48 055 [0.80 [0.22  [0.72 - - -
Range | ~0.69] ~0.771 ~0.96] ~0.39] ~o0.8g9| 667 73)%-9~4.3) 55~ 74

v v & v | B 060 | 057 | 08z [ 02 | 118 | 80 | 46 | 100

VIL f B 0.51 [0.42 [0.75 [0.16 |10 - - -
Range | ~0.74  ~0.72] ~0.87] ~0.2¢| ~1.33| 667 893.9~5.2 78~130

o5y b | HEE] 06t | 0es | 0so [ 029 | Lt | s | 43| ®
VIM @ msa e 072 026 102 | ue gy oy q) ari0s

Range | ~0.66] ~0.771 ~0.86 ~0.33] ~1.17
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Table 8, MERBRMER (ZRIKE THI

Results of several mechanical tests (Wet condition, Sapwood)

— 161 —

% 3 & : g i £
EADE Apparent 4 7_K R Static bending tComp.ressmn parallel
Mark of specific Moisture e E‘f grain
study logs gravity c?‘nt;nt | Oakgb Oc o | ngg‘ gp ge
Ry g/cm? ° Jem? kg/cm? | kg/cm? Jem?) kg/cm? | kg/cm?
¥ 7 4 fﬁf 119 55.5 161 588 923 202 442 493
E %anéﬂé 1.17~1.20] 53.5~57.0{159~163,586~590/879~977(189~214/413~4701448~537
R I ¢l 112 121 105{ 434 737 135 314 371
VIF # M 95.4 :
Range 1. 10~1. 14 118~125 ~1 ]4§430~437‘670~824 121~146[282~344[362~392
5901 5 113 s8.5| 11| 474 783 156 388 454
VIH ﬁﬁanéﬂé 1.08~1. 16| 88.5~88.5{107~114{445~502(71C~855|134~178381~414/452~456
T
i59(2) | Mol 118 59.5 16  7CC,  1229| 210|518 645
Vi1 LI ~ ~ ~ ~700/1217 ~ ~ ~
Range 1.17~1.18 59.0~60.0]162~170[700~700 ~1240 172~248|477~558|637~652
5y b :li\z,lj?aﬂ;% 1. 18 95.5 102 399 695 117 255 368
M | & m 10078 lsosa00690~7001 16118220~ 26865~
Range L 15~1. 19 91.5~1001""" __,398~400:690~700/116~118/222~288363~372
% A W AR BRI P
= Shear-parallel- | Partial compression-perpendicular- T
EAE P Hardness
i\;‘[ari ff to-grain to-grain (Tangential direction)
study logs TR Tr © 0Op Gymm Tgmm 59 H, H, H;
kg/cm? | kg/cm? | kg/cm? | kg/cm? | kg/cm? | kg/cm? | kg/mm? |kg/mm?|kg/mm?
¥ 7 4 S{\Zdj?a{% 102 119 92.6 148 183 158 6.0 2.4 2.1
VIE B OB | g ~123/89- 6 ~ ~ ~ ~ ~ ~
Range 96~107|115~123"" "o 5143~153176~189150~166,6. 0~6. 012, 4~2. 42. 1~2. ]
Lo | MM 720 w4 479 754 966 8L3 49 L4 11
VIF i A - 191147-8 72.0 94.8 78.7 — _ _
Range | 71~mjtio~12180 5 0 o 2 P e, o Lga alt 6~5.4l1. 3~ 1 alt. 1~1.2
A5w(1) SK/{@{E 91 114 57.4 95.1 124 104 5.6 1.2 1.1
VIH # A - —11a37-2 931 N N N - N
Range 90~9INIB~1147" Zpr (177 Jgq (|122~125[102~106/5. 6~5. 6j1.2~1.21. 0~1. 1
5002y | R 131 153 8a0 152 203 167 7.8 3.0 2.4
V1 g F o131 ~154/81-6 ~ ~ ~ ~ ~
Range | ~131[152~154" g l146~157)197 2091621717, 4~8.22.9~3.00. 3~2.4
N s 93 104 47.8 107 132 112 46  Lg LI
ViM | # B ~ —104/47-8  ]99.5 - _ N -
Range 92~94{103~104 ~47.8 ~104129 134|109~115/4. 4~4. 7|1. 5~1.6|1. 1~1. 1
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Table 9. % 08 & i o #§ 7 B R (B@IRME, LHI
Relations among mechanical properties (Wet condition, Sapwood)
By | #olsher | 5 E @ &
-y = / ¢ Compression car 7 . R
B A & % Static bending parallel to grain ?:rili?llq Relation
Mark of study logs 5/ Ep 7o JE g - p—"
ap/0b 10-2 ap/0¢ 100—26 tr/tr | 0¢/H1 | ac/tp |[T1™™ H;
¥ > N ?\?gfnﬁ 0. 64 0.58 0.90 0. 25 1.17 82 4.8
VIE # B 060 [0.55 fo.87 [0.24  [1.13 N N "
Range | ~0.67] ~0.60 ~0.92 ~0.25 ~1.20| 75~ 90 7~5.0) 68~ 73
EiE
vow s | MoE| 059 | 0.70 | 0.84 | 0.28 | 1.58 | 77 5.2
VIF # BH(0.53 [0.63 [0.78 |0.27  [1.51 - " -
Range | ~0.64] ~0.77] ~0.92 ~0.31] ~1.¢66| 697 855-0~5.4 65~ 72
SEEE
R €D Mean 0. 61 0.71 0. 88 0.30 1.25 81 5.0
VIH & B(0.59 [0.67 |0.84 [0.26  [1.24 N - -
Range | ~0.64 ~0.75 ~0.91] ~0.34) ~1.25 81~ 815-0~5.0/ 85~ 97
SEISfE
- (2) | Mean | 0-57 | 0.75 | 0.81 | 032 | L17 | 8 4.9
VI # B .56 [0.72 [0.73  [0.26 .16 - - N
Range | ~0.58 ~0.77| ~0.88 ~0.37] ~1.18 8~ 884.9~5.0) 63~ 64
SEHE
5 v | Moam | 055 | 0.68 | 0.69 | 0.32 | L12 | 8l 4.0
VI #5 B |0.52 0. 63 0. 61 0.31 1.10 - - -
Range | ~0.58] ~0.74 ~0.77] ~0.32 ~1.13) 79~ 834 0~4.01 91~ 95
Er 10°K8/cm? o W1 Er 10°kg/cm? o W1
25
15[
LM owJy
1%
¢ WK ov?AWK
E 5 0urs © WE
- oWICOTTA # (5 owrn °WIE
i © WH
9 & £ of
v ;3 15 oVB owh @ —
> £ @ o WA
s ‘ch °°V¥r[l;L o ViM hd é owic
- § - g oVID oM
> 10 . o oViG 7w omF
& WA MR oWiL
# £ 51 ovB
o
o> A
5 o o WIG
owrs
L L L L L 1 | - 1 1 L
0 02 i 04 06 08 10 o o ST m
2R R b BB OB RuSAm
Apparent specific gravity Apparert specific gravity
Fig. 8 AREBLHEMRY v 7HRE & Fig. 9 ARELBEMY ¥ 7 HRE GER
FiF) & 0Bk FE) & Bk

Relation between apparent specific gravity
and Young’s modulus in compression perpen-
dicular to grain (Radial direction).

Relation between apparent specific gravity

and YoOUNG’s

modulus in compression-

perpendicular to grain (Tangential direc-

tion).
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Table 10. # E fif A B # £ (KRB LHED
Results of compression perpendicular to grain tests (Air dry condition, Heartwood)
<3 3
B Aﬁﬁi EKE EC Al B ﬁ jj- [',,-]
FEARE% H p- [Moisture Radial direction Tangential direction
. paren
Mark of 510513325 specific | content| Ep op . Er op ep
p . 3
study logs section Igé‘ag}?ms u % 10 kgcmz kg/cm?| 1072 10 kgémz kg/cm? [ 1072
Sen ity TEME | o4 | 150 | 913 | a2 | 038 | 3.27 | 160 | o5
A B lg 041 |40 8.88 |85 [0.30 [2.93 127 |0.38
Range | ~0.42] ~16.0 ~9.38 ~35.1] ~0.40 ~3.38 ~17.5 ~0.60
SEHE
» 5 A| 5 | Men| 08 | 150 2.08 | 10.0 | 0.49
VIB #E OB (0. 42 14.5 — — —i2.04 9.0 0. 43
Range ~0.45| ~15.5 ~2.14) ~10.5 ~0.52
o WEE | 077 | 155 | 17.7 | 520 | 0.30 | 7.87 | 479 | o.63
T 7YV B Mean
VIC # B (0.74 14.5 14.3 38. 2 0. 19 7.01 44. 6 0. 55
Range | ~0.81] ~16.0 ~20.2 ~69.9] ~0.40 ~8.78] ~51.3] ~0.68
. TEE 1 054 | 1a0 | 121 | 461 | 039 | 710 | 3.6 | 0.48
VID B @ ml.ss |35 (0.7 [383 0.32 1673 [28.6 [0.42
Range | ~0.55 ~14.0] ~15.1] ~52.6 ~0.48 ~7.32] ~38.2 ~0.54
. WHE | o | 155 | 184 | 687 | 0.38 | 1.2 | 461 | 0.4
¥ 7 A c Mean
VIE % B9 l0.99 5.5 (182 621 [0.33  19.80 [38.4  [0.30
Range | ~1.03 ~16.0 ~18.9 ~75.9 ~0.42 ~12.6] ~s1.2] ~o0.46
S H
v o | | Man| 08 | 155 6.07 | 40.7 | 0.70
M F % B9 0.83 [15.5 — — —l1.83 P50 .66
Range ~0.84/ ~15.5 ~7.23] ~44.5] ~0.75
7y YoM 050 | 155 | 913 | 2.4 | 032 | 332 | 1.3 | o5
v C l# pi.44 [150 |62 5.6 [0.30 [3.17 145  |0.42
ViG Range | ~0.53 ~16.0 ~9.70 ~32.2] ~0.35] ~3.42] ~19.2] ~0.58
551y THM o063 | 150 | 182 | 727 | 0.40 | 108 | 349 | 0.33
IH B lw mls |is.o0 1.8 0.0 0.32 .19 oo 0.25
Range | ~0.86 ~15.00 ~19.0] ~79.2] ~0.45] ~12.3 ~a1.4 ~o0.45
L5 5(2) YO 02 | 155 | 263 | 97 | 036 | 160 | eas | 040
1 B 14 ml.99 |50 5.2 866 [0.3¢ |15.6 [60.0  |0.36
Range | ~1.03| ~16.00 ~28.4] ~104 ~0.39] ~16.7 ~70.21 ~0.45
5 003) THME 05 | 60 | 232 | 522 | 0.25 | 140 | 470 | 0.35
J B @ m|Lo2 [5.0 (2.9 laos o2z l12z9 koo o2
Range | ~1.05] ~16.5 ~24.8 ~59.6 ~0.27] ~15.1] ~55.0] ~0.43
Y. YEl | 098 | 160 | 188 | 531 | 033 | 124 | 245 | 0.3
F—7 B @ m .95 155 124 .0 [o.21 |17 Ps.o fo.28
VIK Range | ~1.000 ~16.00 ~23.3 ~57.9 ~0.471 ~12.7] ~54.2] ~0.43
Uy TEM | o6 | 150 | 125 | 3.9 | 03 | 532 | 230 | 0.4
VIL B e m.ss 145  |iLée PlLe  (0.21  |4.97  [22.3 . .40
Range | ~0.58 ~15.5| ~15.0 ~43.1] ~0.36] ~5.52 ~25.6 ~0.52
N TEME] 075 | 160 | 124 | 328 | 027 | 701 | 210 | 02
M B @ ml.72 |50 870 9.1 |22 |15 1909 Jo.25
Range | ~0.79] ~16.5 ~14.4 ~40.4 ~0.371 ~8.00 ~22.5] ~0.36

ep: HBIFEZE Strain at proportional limit.
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Table 11 #§ 5] & & B & R (KERE OMH

Results of tension perpendicular to grain tests (Air dry :condition, Heartwood)

AN £ =% H A HE B &
BE K & & ARG Radial direction Relations
Position En
Mark of study logs|in cross ap &p ar emaz | Or/ER
section IOakgcmz kg/cm2 | 102 |kg/cm?| 1072 10-2 ap/or
S VR S B ﬁ@,‘:ﬁ 8.84 | 56.5 | 0.65 116 1.32 | 0.50
A #i PR 8.34 49. 4 0. 59 89. 8 — 10.99 0. 41
Range | ~9.54| ~69.3] ~0.73] ~14¢ ~1.75| ~0.60
s 5 9 v Tﬁfﬁ 13.7 | 40.1 | 0.29 109 | 1.25 | 0.80 | 0.37
Vic B @ |25 3721 0.26 2.6  [0.95  lo.65  [0.31
Range | ~14.4] ~44.7] ~0.32] ~120] ~1.63] ~0.96 ~0.43
F 4 v ot ﬁﬁ{‘:ﬂ 8.10 | 48.3 | 0.60 118 | 2.45 1.47 | 0.41
VID B |\& B [7.13 |43 |o.57 13 et |22 Jo.a7

Range | ~9.44] ~59.6] ~0.63] ~130 ~2.63] ~1.63 ~0.52

e 7 o TEE ) 70 | a1 | os | 92 | 079 | 054 | 034
c

VIE g B (159 D50 015 83.8  |0.69 [0.48  [0.29
Range | ~17.9| ~35.0 ~0.22] ~100] ~0.88] ~0.63 ~0.36
SAE Uy F o2 TEM ) s50 | 257 | 030 | 789 | 130 | 0.93 | 0.32
777 e C lw mpo a7 029 40  JL2r 087 [0.30
Range | ~8.68| ~29.4] ~0.34 ~82.3 ~1.39 ~0.97 ~0.36
y v x TEME | 989 | s9.4 | 051 | 86.0 | 0.93 | 0.90 | 0.56
VIL B @ mpo2 |45  jos0 820  0.84 j0.74 0.5

Range | ~I1.1] ~54.3 ~0.67| ~93.4 ~1.10] ~1.04f ~0.64
Eg : ¥EHMOY ¥V 7Y

Young’s modulus in radial direction.

or : FEFMOFEMRZ

Maximum tensile strength in radial direction.

emaz ¢ TKE (ﬁ&gﬁ)

Strain at maximum tensile strength.
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Table 12, B#5IRABER (RERE, OHED

Results of tension perpendicular to grain tests (Air dry condition, Heartwood)

— g /R F 0 LB

- ol Tangential direction Relations
B K & % Position &

Mark of study logs |in cross Er
. Op Ep agr Emaz O'T,/ET
section 103k§cm2 kg/em?| 102 |kg/em?| 10 | 10-% | 9P/r

S‘l\z/[j?a% 3.80 15.7 0.41 44. 4 .69  1.17 0.36
B
g B [3.39 11.9 0. 35 43. 4 1.49 1.08 0. 26

C = N bV Range ~4.121 ~19.6] ~0.52] ~45.9] ~2.14 ~1.35] ~0.45
A F5E
Mo 2.98  14.00 0.47 40.0 1.88 1.3l 0.35

C '@ mpes |1y 039 Ppa3 |59 |24 [0.29
Range ~3.13] ~18.0] ~0.61] ~41.7] ~2.10] ~1.42] ~0.47

YoM o8 158 0.5 328 155 11 o8
B @ @ (263 |15 .52 [29.2 |24 .00  |0.41

# 5 A Range | ~3.23] ~17.5] ~0.58] ~35.9] ~2.15] ~1.3¢] ~0.54
VB F5fE
Mean .96/  10.4] 0.53]  26.9| 2.02] 1.39] 0.38

C s ml.es |l loas |eo  fso |18 Jo.37
Range | ~2.31] ~10.5 ~0.60] ~27.6 ~2.34 ~1.61] ~0.40

FfE
Mene 7.68 310 0.4l 783  1.88  1.05|  0.40

B # P |5.74 29. 7 0.31 73.0 .13 0.85 0. 36
5 5 oy v Range | ~9.82 ~34.8 ~0.52| ~83.8] ~2.78] ~1.36] ~0.45
wic YoMl sa| 229 c3d 7.0 1se 004 0.3

C @ m@mlroy |99 lo2s |73.4 |03 |81 lo.25
Range | ~9.38] ~34.7 ~0.38] ~79.4 ~1.99 ~1.11] ~0.46
YOMB | oo 326 048 753  14d 1o 0.

B @ ml14 |46 033 l6asa |16 [0.89 |0.37
+ % vt Range | ~7.38] ~35.7] ~0.58] ~80.9] ~1.68 ~1.16 ~0.49
VID THEMB | oo 3¢ o5 62 e L o8

C @ B .68 |41 [0.38 592 |18 0.9 [0.36
Range | ~6.32] ~37.2] ~0.65] ~70.0 ~1.62 ~1.22 ~0.55

v o TEME | 10.d 255 024 707 1es 066 036
c

#i P [9.58 24.3 0. 22 64.2 1.32 0. 60 0. 34
Range ~I11.3] ~29.3] ~0.27] ~75.8 ~2.25] ~0.76] ~0.39

FI5ME
Mene 3.46| 1.6/ 0.34  46.9]  2.39] 136/ 0.25

-
v C |l® ®mPp.2z oo |o.29 3.4 P12 |L2o 0.2
Range | ~3.64] ~14.11 ~0.40] ~50.9] ~3.00 ~1.47] ~0.29

74 b
VI

W

i

v
A
G

SESE

EAFAF A— 2 B Mean 12.9 32.3 0.25 65. 1 0.73 0.51 0.50
VIK # B |11.0 29.8 0. 22 63. 0 0. 57 0. 46 0. 46

Range ~13.8] ~35.0f ~0.27] ~68.6] ~0.92] ~0.59] ~0.56

Tl | 532 258 o048 459 098 osd o056
B & m®leso |19.8 0.37  lar1 lo.92  Jo.77 0.6

PR I Range | ~5.81] ~34.5 ~0.63] ~49.0 ~1.12 ~0.95] ~o0.64
VL YO | 5400 238 044 456 108 o085 o051

C g Mo P23 039 [432 0.9 [0.76 [0.48
Range | ~5.76] ~27.8] ~0.56 ~a9.1 ~1.22] ~0.99 ~0.56

Ep: B HFmoY v 7 %¥ Younc’s modulus in tangential direction.
or: BERHEMOF|EME Maximum tensile strength in tangential direction.
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Table 13, EZR 3@ 5 vV 7/ REOE (TRRE, LHED
Comparisons of Young’s modulus along three mutually perpendicular axes

(Air dry condition, Heartwood)
E i & B 5%k R B "
. Compression test Tension test JERE & 5158 D L8

K K & % Erension
(%) Percentage| [ (|HE(%) Percentage| I Ecompression
Mark of study logs Rati :
atio Ratio
L R T |R/T| L R T |R/T| L R T

DAY VIA| 100| 89| 3.7| 2.8 100} 9.0| 3.9| 2.3[0.97|0.97 ] 1.16
ho7 A VIB| 100 —| 2.3 — | 100 — | 3.0 — | 1.04 — | 1.11
T 7YV VIC| 100 | 10.5| 4.7| 2.3| 100| 7.9 | 4.4| 1.8 1.03|0.77 | 0.77
F ¥ VoA VID| 100 | 9.6 | 5.6] 1.7| 100| 6.6 ] 56| 1.2/0.98|0.67 |0.98
¥ 7 & VIE| 100 | 7.0| 4.3| 1.6 100| 7.5| 4.6| 1.6]0.87|0.93|0.95
v oz VIF| 100 — | 3.9 — | 100 — — — 1 0.98 — —
74k VZ;‘/% VIG| 100 | 9.2 3.4 2.8 100} 7.9| 3.2| 2.5 1.08|0.93 | 1.03
A7y (1) VIH| 100|12.8| 7.6 | 1.7| 100 —| —| —[099| —| —
A5y (2) VII| 100 |11.4| 7.0| 1.6| 100} — — — 1 0.90 — —
257 (3) VIJ| to0| 84| 50| 1.7] 100 — — — | 0.89 — —
AVRA A—7 VIK| 100 | 7.2| 4.7 | 1.5] 100 — 1 5.9 — | 0.84 — | .09
yvEY VIL| 100| 7.7 | 3.3| 2.4| 100| 7.1 | 3.8| 1.9|0.8|1.15 ] 1.00
7 v b VIM| 100 | 82| 4.6 1.8] 100 — — — | 0.84 — —

L: #i#tHE Longitudinal axis,

Table 14, E7Z 3 T BI¥ 2 MEMEOLE (KRG, LHED

R: X771 Radial axis,

T: 5375 Tangential

Comparisons of mechanical properties along three mutually perpendicular axes
(Air dry condition, Heartwood)

axis,

S E # k 6l Eﬁl E T x

[P tress i;&?&gg;ﬁn?estlmlt m Tensile strength -
I\/Z;rk of s:udy_ﬁ—iogs R (%) Percentage I HE (%) Percentage It
Ratio Ratio
L R T R/T L R T R/T
PEY S g A 100 10.5 5.4 2.0 100 12.1 4.6 2.6
h 7 A VI B 100 — 3.7 — 100 — 3.7 —
T 7YV Vic 100 9.9 9.1 .1 100 6.3 4.5 1.4
Frvth VID 100 11.8 8.6 1.4 100 8.7 5.6 1.6
¥ 7 A VIE 100 10. 8 7.2 1.5 100 4.1 3.2 1.2
v oy s VIF | 100 — | 73 — | 100 — — —
AL vyl WG| 100 | 93 | ss5 | 17 | 100 | 46 | 27 | L7
A9 (1) VIH 100 17.3 8.3 2.1 100 — — —
A59 (2) VII 100 17.0 11.6 1.5 100 — — —
259 (3) VIJ 100 8.0 6.6 1.2 100 — — —
ANFAr =2 VIK 100 8.3 7.0 1.2 100 — 3.4 —
. % ViL 100 8.4 5.0 1.7 100 5.4 2.9 1.9
y 7 v b ViM 100 7.5 4.8 1.6 100 — — —




R

= e i o

mmmem— i -

M OWE 12 CRHER « SRELER) ~ 167 —
Table 15, B5IERRER (FRRE, LHED
Results of tension perpendicular to grain tests
(Wet condition, Heartwood)
; ¥ £ A #HE B R
2 = ﬁ:ﬁ%ﬂﬁi Radial direction Relations
E R & & Position
Mark of study logs {in cross Epg
I o € gr emaz | Or/Eg
section IOSkﬁcmz kg/é’m2 10‘12 kg/cm? l"(l)'2 4 102 | ’» /R
EfE
g = a b v| g | Mean 6.00  31.9] 0.53)  64.5 1.50 1.17]  0.49
VIA & B |5 61 28.9 0. 46 60. 6 1.38 1.03 0. 44
Range | ~6.29| ~39.3] ~0.70] ~67.8] ~1.63 ~I1.66] ~0.60
FiG{E
5 5 v v| g |Man 1.3 59.2  0.53]  95.7| 1.06 0.81  0.62
VIC g A .78 54.6 0. 46 86. 8 0.89  [0.76 0.57
Range ~12.0 ~65.0] ~0.63 ~103] ~1.18] ~0.86 ~0.65
SESfE
5 v+ ¥ o | o | Man 7.000  39.6  0.55  75.3  1.56| 1.08  0.53
VID # B je.67 37.3  |0.51 72.6 1.36  10.99  [0.49
Range ~7.30] ~43.2] ~0.65 ~79.3] ~1.71] ~1.13 ~0.59
SEEE
" - sl o | Mean 124 49.4  0.40 724 0.64f 0.59 0.68
VIE g OE (1.7 47.4 0.35 67.9 0. 55 0. 50 0. 65
Range | ~13.5| ~52.5 ~0.43| ~77.5| ~0.69] ~0.63] ~O0.70
eE |
v > 7| 5 | Men 1.1] 69.2  0.64 122 128 1.10|  0.57
VIF & H |10.3 62. 9 0. 58 118,\,1290.96 1.02 0. 52
Range ~11.9] ~74.7 ~0.68 ~1.48] ~I1.16] ~0.63
F4b Uy K Y5 70 4.0 o8 735 13| 104 0.5
WG’”/* C g ml.se [39.8 lo.s5 [r0.8 |22 |loo .52
Range ~7.24] ~44.7 ~0.65 ~77.4] ~1.47) ~1.10] ~0.59
FHE
REE (1) B Mean 16. 8 78.7 0.47 122 0. 80, 0. 70 0. 65
VIH # B |16.0 69.3 0. 39 96. 4 0. 61 0. 60 0. 60
Range ~17.8 ~90.0, ~0.5I ~134] ~0.90] ~0.81] ~0.77
EEE
S5 oy (2) B ﬁMea% 21.6 117 0. 54 179 1.01 0. 83 0. 65
I 19.5 _12400- 46 iaol0-93  0.72 0.6l
Range | ~23. 41081337 o go/69~189 1 11" Zo. 93] ~0.74
E5fE
s 5w (3) | 5 | Mean l6.0f 8.6 0.55 138  0.96/  0.86  0.64
ViJ & H |15.2 73.5 0. 48 112,\,1590.78 0. 73 0. 63
Range | ~16.8 ~101| ~0.58 ~1.07] ~0.92| ~0.67
Fi5fE
ELERA A—7 B Mean 17.4 85.7 0. 47 129 0.81 0.74 0. 67
VIK B |16.3 80. 4 0. 47 119,\,1360.74 0. 69 0. 62
Range ~19.1] ~91.7] ~0.53 ~0.92} ~0.83] ~0.70
SESfE
y v s v| 5 | Mean| 568 1 06 6o 129 109 05
ViL & B |5.35 33.0 0. 55 59. 8 1.25 1.02 -.0.54
Range | ~6.00] ~37.1f ~0.66]f ~63.5] ~1.37| ~I1.15 ~0.60
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Table 16. # 51 B R 8 & £ GERE, Tis LOLHED
Results of tension perpendicular to grain tests (Wet condition, Sapwood & Heartwood)
; [ B9 R
BE K @& & AL L Tangential direction Relations
Position Er ¥
Mark of study logs |in cross op £p or Emar or/Er
section IOSkgcmz kg/cm2 | 1072 |[kg/cm? | (02 102 0p/07
TEME | 255 | 106 | 042 | 29.7 | 240 | 1.17 | 0.36
B & mpi2 Pp.e8 [p.40 [r.s .00 o9 o34
SR Range | ~2.74] ~10.9] ~0.46| ~31.7| ~2.71f ~1.30] ~0.38
A
TEE | 243 | 989 | a1t | 301 | 245 | 125 | 033
C & ml2os 964 [0.36 [9.4 |08 |l.os |o.31
Range | ~2.79| ~10.6| ~0.47] ~51.5| ~2.62] ~1.34 ~0.35
TEME | 148 | 686 | 0.48 | 14.8 | 161 | 1.10 | 0.46
B & B2z e84 [0.42 |41 .36 |0.94  [0.44
Range | ~1.65| ~6.88] ~0.54] ~15.5| ~1.86] ~1.16| ~0.49
7 7 A ﬁ%ﬂg .81 | 7.98 | 0.44 | l6.6 | 1.35 | 0.92 | 0.48
C g m.73 les2 039 [is.0 |l.oz |o.84 0.8
VB Range | ~1.86] ~9.94] ~0.54] ~17.7 ~1.94] ~1.02{ ~0.60
TEME ) 207 | 813 | 040 | 201 | 171 | 0.9 | 0.4l
Dl mie0 696 1033 190 |54 o.89  |0.37
Range | ~2.36] ~9.42] ~0.44] ~21.1] ~1.90] ~1.09] ~0.46
TEM ) et | 291 | 043 | 646 | 148 | 0.97 | 0.45
B & B89 |24.3 [0.37 |60.4 [i.13  Jo.83  [0.40
- . . Range | ~7.50] ~34.0] ~0.49| ~67.9| ~1.79| ~1.15 ~0.52
va 7VII ) v
c
Sﬁgﬂf 6.33 | 26.5 | 0.42 | 549 | 1.29 | 0.87 | 0.48
C g mpr2 .o |o.38 [524 |21 Jo.83  [o.42
Range | ~6.79| ~29.0] ~0.45| ~56.1| ~I1.41] ~0.92 ~0.53
THME ) 428 | 200 | 0.43 | 461 | 173 | 097 | 0.4
B & pdle2a  [1996 [0.38 445 |29 |0.86  [0.42
Range | ~5.19| ~22.1| ~0.47| ~46.8] ~2.08] ~1.09 ~0.47
Fox ¥R Sﬁ?afl‘g 4.05 | 20.4 | 0.50 | 43.2 | 2.06 | 1.08 | 0.47
C @ mp.e9 [195 |o.47 [39.8 [1.18 [0.83  [0.43
VID Range | ~4.83 ~23.2| ~0.53| ~45.6| ~2.85| ~1.20] ~0.58
?\Z,fgf- 4.46 | 20.6 | 0.46 | 43.7 | 1.67 | 0.98 | 0.47
D Vs B a2 (197 la l22 a9 |94 [0.43
Range | ~4.80 ~21.8] ~0.50| ~45.3] ~1.92] ~1.07] ~0.51
?\Z,fff 8.73 | 30.4 | 0.35 | 70.3 | 1.42 | 0.82 | 0.43
B l@ mlz.52 [29.4 [0.33  [65.5 a5 o7t o.az
o v]17 . Range | ~9.75| ~31.8] ~0.39] ~79.7] ~1.96] ~1.00 ~0.47
E
TEME ) 0.2 | 270 | 0.27 | 8.8 | 0.81 | 0.59 | 0.46
C @ mpo |40 .24 1.9 loel  |0.47 [0.43
Range | ~11.1| ~30.5] ~0.31] ~65.1] ~0.98] ~0.73] ~0.49
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Table 16. (*>-5%) (Continued)
) . # G BE B &
R K & & ERM AL \ Tangential direction Relations
Mark of dv 1 Position Er
ark of study logs (in cross o € ar € or/Er
section \ 103kgcm2 kg/tltpm2 IOP‘2 kg/cm? 170"Lllzz 102 | ’° /ot
SIS fE
. - a| o | Mem 10.5 | 26.5 | 0.25 | 58.8 | 0.81 | 0.56 | 0.45
VIE # B 9.40 251  [0.22 [53.1  (0.74 [0.52  |0.42
Range | ~I1.6| ~30.4 ~0.27] ~61.7] ~0.97] ~0.61] ~0.49
Tﬁf— 590 | 24.5 | 0.41 | 48.4 | 0.87 | 0.83 | 0.5
A g mEB.o7 a0 |04l |aa8  [0.75  [0.72  |0.44
Range | ~6.57| ~24.9] ~0.42 ~54.1] ~0.98 ~0.98 ~0.56
v + 7 Tdﬁffi- 5.87 | 31.4 | 0.54 | 53.5 | 1.14 | 0.91 | 0.6l
B s mpbs7 Ppor 4 9.0 ot jo.s3s  |0.57
VIF Range | ~6.36/ ~33.31 ~0.58| ~58.2 ~I1.29 ~1.0i ~0.66
| TEE | 58 | s0.6 | 0.46 | 60.6 | 1.37 | 0.927| o.51
C & @46 [29.0 [0.43 565 1.09 (0.84 |0.44
Kange | ~6.71) ~31.2 ~0.48 ~66.1| ~1.52] ~0.99 ~0.55
TEE | o0 | 189 | 047 | 448 | 200 | 112 | 0.22
B 1@ mpe  1z7 .46 439 lle9 |07 [0.40
SAF Uy F 4 Kange | ~4.14] ~19.6| ~0.48| ~46.4] ~2.40] ~1.15] ~0.44
Erz
VG TEME ) 507 | 149 | 049 | 3.7 | 2.20 | 122 | 0.40
c g A [2.76 13.3 0. 41 26.9 1.04 0. 87 0. 36
Range | ~3.60] ~16.1] ~0.58] ~41.2] ~2.75| ~1.45] ~0.49
TOME) 607 | 236 | 034 | 616 | 128 | 0.89 | 0.39
A g @53 2.2 0.31 1489 |07 .79 0.35
Range | ~7.80| ~24.7 ~0.42] ~65.4 ~1.67] ~1.13 ~o0.45
A5 w(D THE| 608 | 244 | 043 | 529 | 126 | 091 | 0.47
B e pgia.81 200 1029 44.3  |1.05  [0.80  [0.36
VIH Range | ~8.37| ~27.6] ~0.52 ~67.00 ~1.62| ~1.0¢ ~0.57
TEM@ | 643 | 235 | 030 | 618 | 102 | 0.74 | 0.38
C |®& mp.76 (2221 [0.24 590 0.99 10.66 [0.35
Range | ~9.22| ~24.8] ~0.32 ~63.6 ~1.09 ~0.79 ~0.42
TEME | 02 | a5 | 031 | 746 | 125 | 0.74 | 0.42
A @ B 9.97 289 0.29 (73.6 .15 [0.70  |0.38
Range | ~10.6 ~34.1] ~0.33 ~76.6] ~1.33] ~0.77 ~0.46
S5 w(2) TEM | 5.2 | a3 | 029 107 | 118 | 0.71 | 0.4l
B & mlis.s 385 0.24 10c 0.93  [0.63  [0.35
VI1 Range | ~16.2] ~52.3] ~0.35 ~I111l ~1.45 ~0.82] ~0.50
TEMB| 168 | a0.4 | 0.2¢0 | 102 | 0.88 | 0.63 | 0.39
c i B |14.4 36.0 0.21 101 0.80 0.59 0.35
Range ~18.0 ~43.4/ ~0.30f ~108 ~0.98 ~0.72] ~0.42
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Table 16. (+>-3%) (Continued)
, 4] HE B &R
B K &8 & SRR Tangential direction Relations
Position 2P y
Mark of study logs [in cross g 3 or emaz | O0r/Er
section 103kg(/: m? kg/cl:'n2 102 kg/cm? | 1072 1oz | oe/or
YEf& | 0.7 | a9 | 0.30 | 8.2 | 1.23 | 0.76 | 0.39
A g H |10.1 28.9 .29 [75.9 1.01 0.67  |0.35
Range | ~11.3] ~34.0 ~0.31] ~85.4 ~1.49] ~0.85 ~0.43
AT 98D TEM | 0.4 | 398 | 0.37 | 89.7 | 1.25 | 0.87 | 0.43
B g @13 [ 027 3o |16 j0.76  0.36
vILJ Range | ~12.7| ~42.8] ~0.42| ~96.2] ~1.36] ~0.94 ~0.48
TEME | 109 | 376 | 03¢ | 79.5 | 0.98 | 0.70 | 0.52
C B 9.40 29. 1 .31 57.3 0.94 0.51 0.37
Range | ~11.7| ~43.4 ~0.38] ~84.0] ~1.01| ~0.84 ~0.76
Tﬁ’f 8.56 | 29.5 | 0.28 | 61.4 | 0.97 | 0.72 | 0.48
B @ p80 |49 .27 L7 Jo.66  o.56  [0.42
AL E A S Range | ~9.21f ~34.9| ~0.42| ~65.8] ~I.11| ~0.78] ~0.54
VIK
:I'fffaff 15.0 | 35.1 | 0.26 | 79.1 | 0.77 | 0.54 | 0.45
c # B |13.4 34.8 . 24 71.0 0.59 0. 40 0. 40
Range | ~19.4] ~35.6] ~0.28 ~86.6] ~0.91| ~0.62] ~0.50
ﬁﬁﬁjﬂ 3.72 | 13.3 | 0.39 | 359 | 1.70 | 0.99 | 0.37
A g g 335 1,9 lo.36 347 ez Jo.7s  [0.33
Range | ~4.78] ~14.9] ~0.44] ~36.7] ~1.90] ~1.08 ~0.4L
yov & v THE] 500 | 1a8 | 038 | s8.4 | 151 | 098 | 0.4
B 'w w319 |13.7 .36 3.5 |1.34  |0.94 [0.38
L Range | ~4.05| ~15.1] ~0.40] ~39.7| ~1.64] ~1.01] ~0.48
TEME ) 505 | 17.9 | 045 | 40.1 | L.65 | 1.02 | 0.45
C l@ mlzs |50 [0.38 [37.3 |1.46  [0.96  [0.37
Range | ~4.28] ~20.0] ~0.51| ~41.5] ~1.81] ~1.07| ~0.53
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(1) #REROZERE (BKEHILS) CBTHUHMBOBREX =11V, HTFX, 54}
Ve F AT VFIET 0.45g/cm3 §iifg, # VE VT O0.57g/cmd, 75 Vv, L7, 15%9(1), &
Jy P ET 0.80 g/cm® Fit, F¥7 4, 279(2), ~AvF (3), HrFxFt F—27ET1.00g/cm?
W% TH 5,

(2) SERBCRT 2HEELAREOMCILFITERBEENZD LIS, BARILEHRETRL
1B (Omez/Ru) (X, BT OBETHFAD 12.3km » 5615 (3) @ 17.0km, FEFEHEDOS
BCHATADT2km by VA YD 9.2km, GEROFEICYr 7 » FD 15.9km 57 VYD 28.0
km TH35,

(3) SERBRT 2 LHMMOBRKBS Y ¥ 7 HRECBHR LIE (omee/E) 1T, #HMTOHET
A FVYD 0.67x1072 b V2D 0.94%1072, HEFEMROBEEFT7 4D 0.31x1072 i L4 7,
A5y (1) eED 0.44x107%, HEBIEDBAT-IFV(3), AL FA *— 27 ED 0.88%x1072 46
v, rUEVIEED 1.14%1072 TH B, HEEOBAIRBREELXRABELH 50T, BEHD
Wz RIENH 5, EERHETEFT 20 0.54X102 0 b F v V-2 h D 1.47x1072, EEH A TILA
NEF - DOBIXI0EABIA b Uy AT VFO L36X107 THb,

(4) SERBCETBLHMBORANRICOWTHEEERKEEOLE Y T5E, »F7ABLUN
AERF  F— ZIREBEOHEINI A, T oMoBETNIEREDL, HDVITREEOMHESKEL,
GRS AL AR AN S TR LIfE (oc/tR) 13, #TA3.90062 =21 VD51 TH5,

(5) KRBT 2 OMMOMEMAS %, KROW IS TR UIKE (o/HD) IR ERRALT
FtE, A5 (2) OTEaby VEYD 110 DT, 13 BEOFHEIXN 92 ThH 2,

(6) KERBTHT 5 OMMOERMTBN= R AL X —%, BREO2FETHRLIAE (¢o/RD) (1H
HAREELTRTE, V270120647 AD2.7T, Vi 7 XEREOD ) CEHEMITIN= > 1%
— AV ELY,

(7) KRBT 2 HEEEBEOWTLHTBE DM MOBET S L, EFTOHMISDH, 2
NI LM RO F RPN I W EHA LD B,

(8) DLHMEICHT AREREMIC OV CRRREE SBREOLEEY T2 &, HBREOM A5/ & o
P ¥V IREC BT A ER X D RAE T BT B ERESAVE U Ly,

(9) ##EHFEL), EERHE (R), BHEHFE (T) OEZEIEMCBET2EMY v 7/ HREOLE, T
b, L iR : T Offi 13 HATE LTAREIHE 100105 & 7555 184 OBFECO TR
DI RLY, Y UFVYTIZ100: 7.7 : 3.3 THIg hRFEERD XA, 27 v (1) TIX100:12.8:7.6
TRRRFENT v, Fio, EMILAIREIERS Y v 7 RE X W HETH L BTRDZENT {eby,

10) BROUEIMT4&4CBE T2 AR & LT, SBAREHINCRKS L TR - fo @R 5T
BEE IRABR T O &, 5 IRIA S (1), ¥ ¥ 7REL (Er), 01/Er, RKRZE (emaz) I8 EXRD, FHATELD
EZRCIDHENRBLDOE LA Fig. 10 35X Fig. 11 IR Lich, HFEMREEIIED bish o1,

X K

D) SR ERERBSAM L MM ONE 2, KHABH, 190, pp. 127~133, (1966)
2) Ak EEHORE 3, KEBPHER, 194, pp. 7~39, (1966)



— 174 — WERBSHERE F£218%5
3 F b M OWE 4, HEAFHE 197, pp. 74~88, (1967)
R b EEMOWE 7, HERFEE 206, pp. 30~41, (1967)
5) W k: WM OWE 10, HEAFHE, 208, pp. 116~131, (1968)
6) A b MFEHOUE 11, G, 218, pp. 1~97, (1968)

IV. Mechanical Properties of Thirteen Species of

Kalimantan Woods

Kbichi Konp6 and Rybzaburd Yamar

(Résumé)

This paper presents the results from experiments on the mechanical and elastic properties of
thirteen species grown in Kalimantan, Indonesia. The common name, the botanical name and
mark of test materials are given in Table 1. The general description of logs: and test groups are
given in the same table. The tests were conducted mainly by the methods provided in Japanese
Industrial Standards of testing for small clear specimens (JIS Z2111-2117). The main results
obtained from these tests may be summarized as follows:

(1) The results of static bending test, compression parallel to grain test, tension parallel to
grain test, impact bending test, partial compression perpendicular to-grain test and hardness test are
given in Table 2. The range of the apparent specific gravity of test specimens cut from heartwood
at air dry condition (moisture content=about 14%) is 0. 43 g/cm3 for Jelutong to 1. 05 g/cm3 for Borneo
oak.

(2) The mechanical and elastic properties parallel to grain show some tendency to increase
with the apparent specific gravity as shown in Figs. 1~5. The relations between the maximum
crushing strength in compression parallel to grain and end hardness or shearing strength along radial
surface are shown in Fig. 6 and Fig. 7.

(3) The relations among each property of specimens cut from heartwood at air dry condition
are given in Table 3. The mean values of the specific strength (Gmaz/Ru, Gilitezahl) in compression
parallel to grain are 7.2km for Karas to 9.2km for Keledang, those in static bending are 12.3km
for Karas to 17.0km for Balau (3) and those in tension parallel to grain are 15.9km for Kelat to
28.0km for Keledang. The mean values of omar/E in compression parallel to grain are 0.31x1072
for Giam to (.44 x 1072 for Resak and Balau (1), those in static bending are 0.67 x 1072 for Jelutong
to 0.94x1072 for Resak and those in tension paralletl to grain are .88 x 1072 for Balau (3) and
Borneo oak to 1.14 x1072 for Resak and Keledang.

(4) The mean values of the maximum crushing strength in compression parallel to grain to
the shearing strength along radial surface (oc/tgp) of specimens cut from heartwood at air dry
condition are 3.9 for Karas to 5.1 for Jelutong, and the mean values of the maximum crushing '
strength in compression parallel to grain to end hardness (oc/H;) are 75 for Balau (2) to 110 for
Keledang.

(5) The results of several mechanical tests and the relations among each property of specimens
cut from sapwood at air dry condition are given in Tables 4 and 5. Although the apparent specific
gravity and some strength properties of sapwood are somewhat small in comparison with those of
heartwood, no definite difference between the strength properties of heartwood and those of sapwood

were recognized.
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(6) The results or several mechanical tests and the relations among each property ’of specimens
cut from heartwood and sapwood at wet condition are given in Tables 6, 7, 8 and 9. The strength
properties at wet condition are smaller than those at air dry condition, and the degree of decrease
due to moisture content is severe in maximum strength in comparison with the Young’s modulus.

(7) The results of compression perpendicular to grain test of specimens cut from heartwood at
air dry condition are given in Table 10. The relations between the Young’s modulus and the
apparent specific gravity are shown in Figs. 7 and 8.

(8) The results of tension perpendicular to grain test of specimens cut from heartwood at air
dry condition are given in Tables 11 and 12. The values of gg/Ep for Giam and ¢7/Er for Giam
and Borneo oak are remarkably small in comparison with other species.

(9) The comparisons of Young’s modulus and mechanical properties along three mutually
perpendicular axes obtained from heartwood at air dry condition are given in Tables 13 and 14.

(10) The relations between the position of cross section of the wet disk and the values of
Young’s modulus, maximum strength, maximum strain and ¢7/Er in tension along tangential axis
are given in Figs. 10, 11 and Table 16. No definite relations due to the difference of position along
the radius of disk could be detected.
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1) FHAHMBNIHE - REFEREEFREE - BFHEL (2) AHENIHERRHEE
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1) BRERRD

2) 100°C o ZFEEZHRHERD
C3) 2.7cm EHOATERAY 2 . — VBB

ERERBRI—FL&HOL L TORREEYEBICIEL, BHEAY 2. - A FROERERL TS
L 0THD, 100°0C OEEEHABI—ETEDOWRE £ME 100°C DLHTTEEREL, TOBRKCE
ET2BHBEOBELEEND, BEX 2.7cm OMDERUADOR 7 & . — A& LRKBERS IUCAIE
BEMEEEL, EEORr . - AHRCELTCORBAY O . — A OFRBMEF NI IS 0T
H5,

ATERAYr O o~ LVRBRICH - TiE, 100°C 0ZEZBREABRC L D EELIEEOR 7 & . — & E
HBLLT 2.7cm BEFROERRRAYETSE, BERERBCKWT, BIREER LUERPOBERED
E%KE#%.ﬁﬁ%#%ﬁ%KMELOO§ﬁ%%T$%6Oﬁ@&déﬁﬁﬁeﬁv{%ﬁA,ﬂﬁ
R LOREYBEL L, BMEBRONRORASLERL, BFLIEAS Y. —ARBRHL, 20
ABREREDOAY . — MM LT3 EEXbhELTDEE L L, FDOThBRDHLhLEE
THIEBERWLCFETBEYXNL, - OBEERMSEL SN CHE L —ROERAY 2 . -1 ETE,

1 EDOEBRTEIEEAS E VST YULBEL, KEORASF O . —ARiEEL, chicl LSxEE
ORBEL < bEL, AEOFKR L OLKICRV CEESRFLYEET 5,

—CE MR 7 2 o — ARB AT ) BB OMINE KR, FETIREOME BEMNBO
SOBR->Th D, EMRNT5 b L EC 1 BETFORBA T 5 00 BRTH 22, SEOR
BRoZ L SERBENS L, FEE 1 AT O0RKR LA ER IR LVEEE, HEVEEOEVRERT
toTh, FEECOVCTOEAEDAY O 2 — AL LTOFEENEENB LN VDT, BIEOEM
LR, ABRRESYHIRL, 2845~ 6 ARECHEAST L, FHITOVWTATr Y . —
AVRBETRd T e Ui, 2L, ZOBRLEMaKkROm®m 2, %kt RKRES ORI ZE
BCTRIH70, TRENOBHEZOWTORBED LA & Ay, —AYHEEL, EREIEEREELTS
Tl EOIRENANEL LB,

SOESRBHT LICEA 4 AP . — AT L o TERY T IO BEEKEORINTFHEL hE
G L bR OREY B CEEE MHEOH) Wit L TiEHLRACELESE, HIfEh L ORE
DFRE LIBIEIC A L TEEELDP D050, H5VIRKROFBCE LI R T O3 S OMEY
fifsly, R LB 0L UL EE O&ENA L E D H LANOR 5 W &EETRBETTD5 &
512 L1,

SEIDRB CTIERLMITC A THE L1224 & Ar P, — ASRBIRECK LB R 2R LT
Wicte®, &L OB LERRBIIETET L, 74, UH2, L5+ +—2, r5,
FEDWTIE, HEEEEL DT THEYTH o cicd5|E05% 2EE DRBRE T o7, o, =0
BROEKRTAT7Y (2) bERLL,

BAALIERIGE, SN, IUERIES e 1, T TIRRER LAARITER, B otEces
THRBICE U T o 72508,



BEH OWE 12 ORMES « HRE(LEED

3. RBROBRELUER

3-1, sriRiERER
ZFEBORBREERBOERY Table 1 1TRT,

IR B OV TLEARE L RBEERDFH (/hrx1072) & oBR#RE, fEEHT2OVTR

+& Fig. 2 Lg%,

2EDERE LTEABEORAC & L W EREERREIENL T 32, AKE LKL g

— 177 —

FHERDBRE OSBRI S A, ¥T7 4, V¥, FUEVERETHD, TOMOBELSA b

v F AFvF, ¥59 +edEThHB,

FREM LM & ORREERDBEOEOL TV BHEL, 77V Y, F+v s T ELOXK
EWBHEIL, 159 (1), 15 w(2), -159(3), KrFxA FA—7, ¥Iv Vs EHEEMOREREE

A: V1Y, B: FA, C: 77V ¥, D: #
»V%H, E: ¥7 4, F: V427, G: 74+ Vv
v B A5 vF H: A59(1), I: 457(2),

J: A5 9(3), K: £r%kx #*—7, L: rvs
vV, Mt ¥ 7 v b

A: Jelutong, B: Karas, C: Teraling, D: Champaka,
E: Giam, F: Resak, G: Light red meranti, H: Balau
(1), I: Balau(2), J: Balau(3), K: Borneo oak,
L: Keledang, M: Kelat.

Fig. 2 RREERD fRE & ARE L OBtk
Relation between coefficient of drying rate and ap-
parent specific gravity in ovendry.

R B Flatsawn grain
it B Edge grain

e .

~——

4

(£ FHFS HANHRS
5

R
my

8

o g 8 Flatsawn grain
a 1t B Edge grain

08

06
% BME @)

2 7 3 5 0 12
212 B I R B (Vi x/07)

s
4

Fig. 3 #H, HEH ORsERDFHRBUL & TREE DBIfR

Relation between drying rate and coefficient of drying rate in flat and edge grain.

v
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Table 1.

HERBB R RS

218 2

BAKOELEELE, IHFER, BARE

Drying rate, shrinkage and apparent specific gravity at oven dryed of each log

D.B.T. 60°C, W.B.T. 35°C

IR WE, fEB# £ %
A L O DEkH ol T
13 & [FUBHFAR AR D ERBIOZRS | EIREERD BREBIGR | IR |[FRE
%= =3 @%‘,Jsﬁﬁﬁ FREx Kot g/
(%/hr ) (1/hrx1072) G /4E) ] l}?é cm?)
2 = b v | WIA-1-04 #B 0.43 7.27 — 6.33] 2.12] 0.40
VI B -2-02 X H 0.65 10.87 7.67] 4.24] 0.41
i 7 A 0.61
VIB-0b | #EE 0.93 17.77 5.18/ 7.60 0.4l
VIC-1-05! % H 0.11 3.10 8.37| 4.85 0.83
F 7 9 v 1.21
VIC-0b | B 0.09 2.57 4.96/ 9.05{ 0.79
VID-1-03| % H 0.26 5.27 6.07| 3.50/ 0.50
F oy v A 1.18
VID-0b | #EH 0.25 4.47 3.39] 5.24/ 0.47
VIE-1-02| #2 B 0.15 3.93 9.92| 5.83] 0.93
ES 7 N 2.10
VIE-Ob | #£R 0.05 1.87 6.11| 12.70 0.94
VI F-2-03| #%H 0.20 4.67 11.15 4.39] 0.77
v s Vi 2.26
VIF-Ob | #EE 0.07 2.07 4.85| 14.06| 0.75
T4 Lyt VIG-2-04) #H 0.19 4.47 - 8.48 2.35 0.47
A7¥F I yIG-ob | HEH 0.12 2.41 2.80] 5.0 0.40
L VIH-2-01] #%H 0.09 2.99 8.46 3.44| 0.85
A5y (1) 2.99
VIH-Ob | 4EH 0.03 1.00 3.63] 8.69 0.78
. VI I-2-02| 2B 0.09 2.50 9.54| 3.90 0.97
A5y (2) 5.00
VII-Ob | 4EH 0.01 0.50 4.02| 9.66] 0.98
VI.J-2-02| #x B 0.10 2.93 10.44| 5.00] 1.02
A7 9 (3) 3.02
VIJ-O0b | #EH 0.01 0.97 5.54| 11.05| 0.99
HF oA VIK-1-03| #z H 0.12 3.00 500 11.63] 5.69 1.00
= 7 | yik-ob | #EH 0.04 1.00 7.05| 14.39] 1.03
X VIL-2-02| #zH 0.53 9.60 7.31| 4.39] 0.51
r | 2.04
VIL-Ob | #£H 0.22 4.71 4.31] 7.60 0.49
_ VIM-1-06| 1% B 0.14 2.83 8.43| 4.62 0.66
Y 3 v b 3.45
VIM-0b | #EH 0.04 0.82 5.89| 11.03] 0.73

AID Bl oM BT 3 T2,



Result of quick drying test at 100°C temperaturé

Table 2. 100°C D& LRSS
15 o1& g ST AN <Ll (°C 1 H T
N *f‘,jég?ﬁl KECHE L EE i g% MEESREAI (T e LA ,
] fi E S 1 N Me » K K i oy g . [P 3
a | e Es O ) SR Iasind 7, 8 @i e DY eorme N L) (mm) W %
DI ° | Gl o N W
o v [IA-1-04 16 3 2~3 1 121,00 19.0] 60 4.3 85 5.7| 6.0 4.6/ 0.77] 2.0k &EH
7 = VIA -2-04 3 4 3 ! 108.4]  17.0| 55 3.6 83 6.2 | 7.0 5.8 0.82| 1.0&&s
5 5 = |IB-2-02 13 1 2 I 86.8]  16.0] 66 6.0 88 4.1 61 6.7 0.9 3.5
VI B -2-03 5 I 3~4 1 88.2  16.0 56 4.4| 82 5.1 6.9 6.0 0.87] 3.0
~ 5y o |WC-1-05-a| 14 5 4~5 2 56.4  44.2] 52 3.0 79 13| 81 9.2 1.13 2.0
7 VIC-1-05-b| 14 5 4~5 2 58.2|  43.3 52 3.0 79 L1 | 80 9.1 1.13 2.0
4 4 v sty |[VID-1-02 9 | 3~4 2 I 159.5|  17.4] 57 4.0 84 5.8 7.2 4.1] 0.56 1.5
v VID-1-03 1| 3~4 ! ! 147.7)  21.8 57 3.9| 84 6.5| 7.2 5.4 0.75 3.5
% 7 |IE-1-0l 10 8 7 5 54.3|  84.0| 45 1.8 71 23.8| 7.4/ 16.2] 2.19 1.5
VIE-1-02 13 8 6 5 | .55.7|  8l.5 45 1.8 71 23.5 | 8.4 15.7| 1.85 1.5
L o gy |IF-2-02 8 7 2 6 83.0 350 45 2.0 70 15.2| 6.4 9.9 1.56 3.5
VI F -2-03 10 7 | 4 6 86.2|  37.6| 45 2.0 70 15.5 | 5.7 9.2 1.62 1.0
A+ vy ¥ (WIG-2-02 16 | 3~4 3 I 70.6)  20.0 57 3.8 83 6.4 7.1 5.8 0.81 2.5
#*5vF |VIG-2-04 19 | 3~4 | 2~3 I 65.4/  25.0/ 57 3.8 84 71| 7.8 5.4/ 0.69 1.3
t5 oy (1) [VIH-2-01 14 7 4 2 43.4  92.00 47 2.0 80 2.7 9.0 7.6 0.84 2.8
i VIH-2-02 16 7 3~4 3 50.2|  84.5 47 | 2.0 77 20.8 | 8.7 7.5 0.86] 3.5
¢ 5 oy (g) [IT-2-01 1 8 2 2 38.3  109.0 45 1.8 79 25.7 | 9.6/ 5.4/ 0.5¢ 4.0
"7 VI I -2-02 12 8 2 2 4l.s| 105.0 45 1.8 79 25.5 | 9.8| 6.8/ 0.69 1.8
¢35 w3y [MI-20 8 8 3 2 3.3 75.00 45 1.8 79 22.9| 10.3] 6.8/ 0.65 5.0
’ VI J -2-02 10 8 | 3 | 2 | 3.9 10.0| 45 1.8 79 25.2 | 9.5 8.0/ 0.84 4.5
AN F A VIK-1-02 14 | 7~8 | 2~3 | 3~4 5.0  31.0] 45 1.9 75 15.8 | 10.9 9.2/ 0.84 3.5
#— 2 [VIK-1-03 17 | 7~8 2 3 47.4|  28.0] 46 L9 77 15.4 | 10.7|_ 6.2 0.57__0.8
y L & o |IL-2-02 10 | 4~5 1 97.9]  20.0| 54 3.3 83 73| 7.9 4.2 0.5 0.0
VI L-2-04 14 | 4~5 1 ! 120.4)  18.0 54 3.3 83 6.9 | 8.4 4.3 0.50 0.5
y 5 . [VIM-1-06 12 6 4 5 76.4  36.0 48 2.3 71 13.0| 7.7 7.6/ 0.99 5.5
7 VIM-1-07 14 5 2 1 70.6]  32.4 53 3.0 82 9.7 9.2] 6.8 0.74 6.5 #
E D) HEEEEEERE (B), &M 2.7cm EHMA,
2) ﬁbhmﬁﬁﬁ%¥ﬁhhk%—ﬁ®“&k*it&%@MW®%%&%0L@E&@E%@M%
HOBREIMHIEN, WEOLHiz1~8, NfEIIL1~6Z TOIEMLE L, BFOAEZ L LDELEREDORDDORENKREC ExRT,

WB VILiZ&KEL %

%% COGBHEBLNE LD THWHHEPEHEEVCLIBETES,

(BEUFY « BHND 21 BRHOHRE

— 6L1—
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DE S DI\ (Fig. 3),

# 5 A% OO T CRA M ORIEEERDFES, HAM LD KREIK-THD, 2o
fEE B AERESC OV TLRALTH B,

H 7 ADZYOMERAERL, T OFEDOLI D L) KEWZ LILODWTOEBIITHTH 5,

3-2. 100°C DRELIRRER

100°C DEEHRABROFERIL Table 2 T, ZoXKiC X VY #ABELBEOCBRELEE, LR,
BRI ETHETHERD L S B,

(1) ZEmoEOWT

XhHOTEHRLTWEBLF T 4, 159(2), /A5 9(3), FAxt F—77T, sishEheu-
BRIV 2, 279(1), 77y b, OPEHALTVEELT TV Y, F Y, HEYMEOVE
BIF+ v, 4 Vo ¥ AFVFT, BLALMEORWEEXS VY, HT7ATHS,

TRL, 22 b VIRBOE S RERES Y, BAMCERST,

(2) PEER, HEARITOWT

SR OREDRE LPTVEEEET &, LY, rTy FTHD,

(3) EERRICOWT _

Hhed\vhy, KGOBEELS BGOSR LY, ATEROBHNER 225 LBbh 5 BfERx7
&, AAFU(1), A7 9(2), AT (3)T, ThRERSEBEIVYY, Rridt -7, ¥7y b T
b5,

RIS X CHRE ORI T 7 ) v R h ERREOREVWEELS Lt Y, Fevta,
FAL Ve ¥ AFYVF, FUEVYT, D TEERMOMVEELIY I ATHS,

(4) F7 & (Cotylelobium) ) v 7 (Vatica) %, [ U Dipterocarpaceae DE\H-35 v (1), -7
79(2), A7Y(3) O Shorea BTHIELE K LT, NTEhORENS,

LA EDEIRIRIED DRI A B ER LT Table 2 #BEHRH L, RBEEYHTVEL 3T, BfFc
BRI L S EEEOLMELBEL, H#RABEXSE M50 +5L Table 3 KRTI 5K 5HOxS
b AT YL —NEEHINRD, Ik, ZOROIEFICHIC > TUIRDOEHERE L TTits> T3,

1) A7 2. —ARBC KT 2 EKROETEE Y, BN ORBTH LEAR 20 % 435 % T,
FFEROCT 5,

2) BREOETRELCORED LR, REREEZOME L, BUBEORRNIAr & . —
NEBEL LTI,

3) BAERERL 100°C DRHERRAROHEE A THARRH A FIA T 5,

4) ¥7 &, V¥ 7 ORKEEX 70°C LEEFEIRTH52, BEOFEEZh%Y 75°C ¥ TERX
€5,

3-3. ATERRT S a—LRER

ATERA Y 2 . —LRBRITEX 2,7 cm;oﬁ&%ﬁ& L, Table 3 &1 & Ay, —AbEkE
LCfTis o7, :

A B OPIINENRBE S & BERAM OB, 38 1 [E4s L O 2 [EFABRIC > & Table 4, 5 IWiRd, %1,
Table 3 D&A & Ay L. —n2#EEALEL, EROLEABRC IV TREORE, EKROETE S
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Table 3. HEELAMEH LA &4 2o, -1 (BEE2. 7cm)
Conclusion of time schedules of each log (Thickness 2. 7cm)
1 2 3 4 5
22 b ¥ (A% + ¥ ¢ 5 (VD) v 7ML 2 (e
B |5 5 A, ., (770 (L) [FPRF FD2)1T 0O
v g vIL|A 55 (IG) r 5y rOIMDPET 73T
0~ 1Y, 54 4.0 57 40| 53 3.0 45 2.0| 45 1.8
Yy~ 1 55 4.5| 57 40| 53 3.0 45 2.0| 45 1.8
1 ~11, 60 55| 57 40| 55 3.0 45 2.0 45 1.8
11y~ 2 60 55| 57 4.0 " 55 3.0 47 2.3 | 45 1.8
2 ~2y | 60 8.0| 57 6.0 55 4.0 a7 3.0 45 1.8
2~ 3 65 12 57 6.0 55 4.0 47 3.0 45 1.8
3 ~3, | 65 I5 60 9.0 60 5.0| 50 4.5 45 2.0
3y~ 4 70 20 65 13 60 50| 50 45| 45 2.0
4 ~4, | 70 25 70 18 60 8.0| 50 6.0 45 2.2
4y~ 5 70 25 75 25 60 8.0 50 6.0 45 | 2.2
5 ~51/, 85 30 85 30 65 12 55 ' 6.0 46 3.0
By~ 6 85 30 85 30 65 12 60 8.0 46 3.0
6 ~61/, 85 30 65 16 60 10 46 3.0
bYo~ T 85 30 65 16 60 10 16 3.0
7 ~T71, ' 70 20 65 14 18 3.0
Ty~ 8 70 20 65 14 48 3.0
8 ~9 70 25 65 18 48 4.5
9 ~10 80 30 65 23 50 4.5
10 ~11 80 30 70 25 50 6.0
11 ~12 ' 70 25 53 6.0
12 ~13 75 30 53 8.0
13 ~14 75 30 57 8.0
14 ~15 75 30 57 10
15 ~16 62 10
16 ~17 62 13
17 ~18 66 15
18 ~19 66 18
19 ~20 70 22
20 ~21 70 25
21 ~22 70 25
22 ~23 75 30
23 ~24 75 30
Ik AR Y S b®5dD VIA=!,A VIB, IJ=1H
VIM, Vi1I=2H VIH=3H
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Table 4, Z@MORIBES ML ER LRBA S (81 EEE)

Drying conditions and number of test pieces (Ist test)

W&t (°C) RKE D EHE
i " RAES IR zﬂﬁiﬂlﬁﬁigﬂ}ﬁ #w E| HE |

s = A+ v VA 55 50. 5 85 1 ' 1
7 = A | VIB 60 54.5 85 ! 1
A R B e B I I T QR e
5 « v o x| wp | s | sa0| 8 ! 1 Berrbp
* 7 & | VIE 45 43.2 70 1 1 |
v 4 2| VIF 45 43.0 | 75 1 R
FA4bF Vo F AFVF e 57 53.0 | 85 1 (1 &&:ﬁﬁﬂﬁ%ﬁ}
P 4 1) VIH 45 43.0 75 ] 1 1 |
S5 v (2) Vi1 45 | 43.2 75 1 1
A5y (3 | wiJ 5 | w2 | 5| &fgqsraﬁé,%:) 1
KA kA o+ — 7| VK 45 | 43.0 75 1 1
e v & v | VIL 54 50.0 85 | . 1 1
r 7 y FloVIM 47 44.0 75 1 1

¥ REEMoOAKEXIIEX 2.7cm, §F 20cm, £X 60cm,

Table 5. ZHEDEBESMF & B LRBHHE GB 2 BRB

Drying conditions and number of test pieces (2nd test)

TR CO | gome | AR LB

8t # FAES

e wsng | (P |5 Bl B
¥ 7 VA VIE | 45 | 435 | 66 il —
v - 7 VIF ” ” 75 1 t
2 5 174 (2) VII ” ” ” 1 1
A v F F + = 7 VIK ” ” 66 1 —

7 4 v b VIM ” 4 75 1 1
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Table 6, ZEEOAY oo — L REBOEEAHK
Drying time (day) of each drying schedule test
BANE S | wmomo e
1t & FEAES R
S Y VR SR A 3.8 | 4.4 1. 16 1
A 5 A VIB 2.7 2.8 1.04 1
va v & v VIL 3.9 5.2 1.33 1
5.0 6.5 1. 30 '
EA A S VID 1
— 7.0 — R
4.8 6.3 1.31
SA4F Lo F AFvF G 1
— 6.0 — ikt
8.5 8.5 1.00
A 5 Y v VIC 1
8.3 9.0 1.08 FRiEE
19.0 21 111 1
¥ 7 A VIE
27 30 ) (1.11) 2
18.0 24.5 1. 36 {
v + 7 VIF
31 36 1. 16 2
S sy (D) VIH 18.2 j 25.5 .40 I
22.0 '\ 27.0 1.23""’L"”‘ i
P (2) VI1 ‘ :
2.0 | 330 } 27| 2
21.0 23.5 j 1.12
A Z % (3) VIJ - 1
18 — | = s
19.5 23.0 [ 118 | 1
E AR A A = 2 VIK
22.5 (26.5) ~‘ (1.18) } 2
23.0 30.0 } 1.30 I
ba Z v b ViM
34.8 .2 | Lo | 2

B ) EL1EREROWRE, fEB OB, SR DI HEE,

ERZERLTBELLEBELACE I ERROBRERL =L+ Y, HT A, FUFVEDHTIR
Fig. 4, 5+ v -5h, 54+ Uy ¥ 27Y73 Fig. 5, 759 vix Fig. 6 (R, ¥lovv7, An
FH A=, FFy PRODOVTL, HELAY Y . — A EBSEREE L ORI D ENH D

R Lo s £ T,

SHEEAY 1L LTREBRTL LR TH - 1oe®d, 2HITHTKIE

gl R h TR LT, TOREBEY VY, SAxA4 - 72Tt Fig. 7, 775 rixTFig. 8
ZRT,
¥7A,A57(U,K?W(D,Aﬁv(wmlﬁabfﬁﬁLtﬁ,¥7A%@%§m&ﬁﬁtb
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HRERBHRRE F218 %

E@EEh b, —EFEOBREBC Licalololed, KELBEREE Z ITHBEET IO, Zh
b DRz REEY Fig. 9, 10 KH5E LTURT,

#1ERRT TG ORRIE ORI oo F T 4, v*f}, +1wr71- :7r— 7, Iy MEOWTILE
2ERBE A, Fig 11 OF@%@ 1, KR OB-5 Y (2) MEROBR TN, SRBCH
T B RBM OMIPAEKE, &KE 10% F TORERKREE Table 6 IZRT,

B TR RBM O EOMB RN L, £ & Lick ¥ OIUHER LB R Ofi A R 4380
BAR ST/ PRBR A EPICRREE L, TOBLLEE Lick XOERE % Table 7, 8 TR,

U EOfER L R EBHORG ORERE, BREEERIDREL EESEC LT, BE7 (EEOHR
CEBEYMZDERD I SIS, :

(30) 8 * op

B

()

120
100
80

60

—a— Oa—1

1
MA Yzuty
—o— /-03 B
—e— (a~/ iEB
mB D5 R
—o— /=05

Fig. 4 vtV (WIA), #FA
(VIB), # v#v(NIL)M DR
B

Drying process of Jelutong (VI A),

Karas(VIB) and Keledang(VIL).

1 1 H —— i
0 200 40 60 80 /00720 70 hr
| - L 1 L 1 1 ]
0 7/ 2 3 4 S 6 (day)
~ ¥ OB B @
160
.
N WD v/ ”R
N —o— 2-03-/ 4RE
o N —— Oa—/  4EB
\\ g Oa—2 . (PRER)
3 hN WG F1+ Luk 4594
ok N —a— /-03-/ 8
7K N —a— Qa—/ 4E B
Py \\ O Oa—2 »  (PERA)
% 100 ’
& 80
x
% 60.
40
20

2040 60 30

s L - 84—
100 120 140 160 180 . 200 (hr)
1 1 1 1 1 1

1 L
7 2 3 4 5 6 7 8  ay
7 % B[

Fig. 5 574 v (WID), 4+ Vo ¥ »*35v5F(IG)H OEEER
Drying process of Champaka (V[D) and Light red meranti (V[G).
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1) BRASIEE

DN —FRBET AL, Fig. 4 WRLID by, HTA, FuvFvE Figt 5 WRLEF+
VoA, T4 Ve B AFVFTHB, WTHhIRAM LY AR ORREN S IERIC H 5
A N ITADLZHMRE, HEORMICIEH F VR, ALL O ARMTERLTWS, 77 AKLD
WTIREDEKER 10 % OERIBEE ORI K\ T, HAMOLBEEEIS KA X b b RVWERNELH
T b, Fig. 4 OHRER X THESKRE COME M OEBEEOFHNL L RoT5, Ll
BAKBRRTIRAM ORENEL L T 570, 2EORERMOLME TREENSEV1bbinC
EisotcbBmbha,

DECEBC L VERIE UL, A Y HOERB EF + VA AHORER#HM ETH o7, THIK
HEx LRBELEEN AL OMCHEL T it ol d W05 XD, KB X 5%, ThZhoMERXR
M X o7cdb D THA 5, ThebbP = by HICE, KT XD RAE LCERFRCER DGR D
BB LI LERR I, BR+5 L 20Ws 0% bRAKED, Hhich 52 L7 DLR T
%o SEHERLIHLBLEIC I OBREHS 2B Y, LELIRBRMICZORANE TR TV,

¥, F vV oUTEEARRD LD AIOMES, &S 10cm BEOENSERMNIC 2 A& Tl
5 FEAROTRD B I TR D - TerpIfOER A, BB X WV FCRELLLSLRAbhI LB
bhs, TORD, ThOEHIET 5D OBYLEREMHTELORT, KGEYEL THESIED
HEDDL LI ENRELRLS D,

Table 7 IR LI ATHR & RARBRLE AR TEELE LIt EOIBELEEIC BT L, #7 2
DHEANTEIRIC & HIHROEMAZ SN T, MOBBIATEREMOFIKREL LoTED, i
4 b vy ¥ 27 YFOERFEOIGEERNARE CHEML T2, LIcdisT, P=rtvEF4 L
Vo ¥ 27 YFiE, ALREOBEOBERITE OWAERIEES A ORME L INT, 35Sk
MersoThB, ,

IR TR DA RBHM OREL, REMIT 0~5mm © cup %Y, HEHTIXVWIG>VIL>VD=
VIA>VIB OB ->T 3, —7F, WORUCIIISEORROFHETIL, =/t by fLoBEX
DLRPAEL 5.0mm, FLPRVEEIF ¢+ S HERoT DY, Z OBIRIMRIBE S D&,
BEAROHROM R S X b RicB DT, 1EORKIEGT TIXHLIICTE I LIXTER, HERAREE
WEELET TV,

UEDZ Enb, ThbOMOEEEHE, Fig. 4, 5ICRTAY Vo - A TARELLEL LR LD,
HKC L W ECBETBREREDH B S = bv, H7ACHLTUL, KRKEEL 80°C FTEL, F+
VARA, A Ve F AT VFEDRLOLRNE O LTI SILREREELZZOLILTY
IvoTREWhEEZDRS,

SA b Ve F AFTVFRFIVIELVy F A7 VFO CRTEREC L 28N, WHEROBEMLR
WS, BERER 0GR, RCRBR LY T 7 7EDOLDOL h BBV X 5 THbH,

F 4 VABEBERDOKF / FELTHECRT L, REOMBICHEL TV LBbh b, BRI
SRR B L DICEL, Eh, oS, i, I OBEOREIC X AEERMOERHIL, BT
X7\,

v AV, HORT L, HHBELCATER LAV ESEENERE TS, Sy, ATALD
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Table 7. #EM OWMINEKRE & ATREMN & RREHLE-SRNMHEER G811 IR

Initial moisture content of each tested board and shrinkage from green

to oven dry of kiln dried and air seasoned boards (Ist test)

& & M B RO

FEARF X ORBH oI
1t & & = AEb | BKE| AT KR HBRM
0,
BA R B M @D Em |ms| w|E s
1-03 ® B 107.5 6.91 2.47 6.40 2.8l
v 3 v k v V]IA
Da-1 fE B 100. 9 3.08 9. 36 2.85 7.79
1-05 w B 97.6 6.97 4.05 7.50 3.95
# Z A | VIB ,
0a-1 £ B 93.2 4.27 7.46 4.36 7.98.
‘ 1-03 ® H 118.0 8.05 4.16 7.36 4.09
Va v & v | VIL :
Oa- 1 . B 6.00) 8. 76 4.67 7.6%
116.0
2-03-1 ||k H 147.3 6.06 4. 43 5.71 3.81
= % v -2 3 |VID Da-1 B 150. 3 3.47 8.08 3.78 6.4T
(0a-2) | B 155.0) 3.47 7.11 3.61 6.42
1-03-1 ® B 60.1]  10.84 3.40 6.58 2.53
S4F Ly F A5vF | VIG Oa-| ft H 65.0 2.94 11.89 3.6l 6.82
(0a-2) [ B 65.4 3.39]  10.48 3.43 6.89
(1—03—1) % B 64. 4 8. 64 6.09 8.04 5.24
_ = 1-03-2 B 65.8 8.78 5.46 8.03 5.22
77 Voo G 0al ) K B 6l.6| 4.72| 10.42 5.49  8.30
(0a-2) |f£ B 62.5 4.61 9.84 5.01 8.57
1-03-1 |# H 95.8 14.00 6.03  11.11 3.66
v b 7 | VIF
0a-1 ft H 85. 4 5.000 19.10 5.42|  11.70
1 -04 & B 50.6/ 11.66 7.26 9.95 47
A A X 4+ # — 7 | VIK
Ob-1 ft H 51.0 8.36] 13.91 7.76|  10.32
1-04- 1 & H 91.1|  11.34 9.43 9.69 5.68
v 7 v | VIM
Da-1 B 94. 4 5.97| 15.85 5.35 10.34
2-04-1 |/ H 42.9]  13.96 7.32)  12.84 6.91
¥ 7 & | VIE
0a-2 =] 50. 5 6.28| 15.89 7.08  11.48
1 -04 # B 47.1 7.84 3.51 8.28 3.14
-~ 7 v (1) | VIH
Da-| K B 54.5 2.321  11.30 3.30 8.18
. 1-03-2 | BH 44.5 9.39 4.37 8.76) 3.67
A 5 v (2) |V
Da-| & H 42.8 4.03  12.45 4.20 9.65
1-03-2 | #& B 36.4) 10.66 5. 90) 9.81 5.58
A5 v (3) |WIJ |C1-04-1) |4 B 33.7 9.44|  4.95 10.30] 5.06
Da-1 B 34.1 4,500 12.71 5.60 11.13
i

() RFHEBELERBMCH S,
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--e--/-03-2 - (PRIEA)
—t Ga=1 ]

2 ~~a--0a-2 . (FRIEM)
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Fig. 6 77V “# (VIC) DORRES
Drying process of Teraling (VIC).

T WEREICH B DY, 7 LV EVIEETIRR,

2) SEpRebRE i

CHICBT AL, Fig. 6 TRT75 Vv TH5bD,

ERABHE, HAME L, SAEHTERLEARI0% FT85ALEL, AWM IC L LR
MOERIEDS bhT, BREERDERONEC ST 5 H, HEOEADINE L I—K LT
Bo ERBKK20Y o HIHEAE (100°C 1R LIHiH, (EBHE bEDBROBBIHE HoT

WEWDT, I OBBEIIERIC X VR ER TS C LI TE R, ‘
SRAOoEE, KRB, HAMELECTVRWS, BREBESGXELLUICEKE MY BT, L

BH B H OB OAECE X 5cm DZih 2 AGICE Ule, FohREE LIcRBEMH ORDEIC, AR
7 ARG A U,

BRI TEOZRBM OREL, HEHC 1.5~3.0mm @ cup &, 1~7mm DXL VHHbH, &
MEB L IROF A E infir Rz LT 5,

CHUEAREIEE LR OSHNES o fcfed L b E XL bR 5B, COBENEEC L VWY KRE L
AHBEXELTWS ELELX DD, HAXMELE, FEHML LGEEHOBLMCEL TV,
WCAUBERCOWTIE, HH, HEEHE B X 2 IUEROBIETED Hhie\ A, fER M OBRT]
f(ES) OIUERASILE, KEME IR HOBBAROME ) bAX, ILRARMLETLE
& Uik OUEER & Hlle LT SAER M OE S H A OIER OHMEIE 2K E {7r > T B, DL I
MR LEEIL, & LTERE M OO & Ul R 20 E S HE QRO FEEC K E <
B b THY, BEMBOZYHETIE ChilozdELknbolibhs,

LLEDZ Epvb, 77 Vv OBREER Tk X OFMEE YT obT, BROMOREBE L Fig 6
D&fEEL, BHTHOBRECR AL, BEOSHLETERAI L2HEIY +THS,

F v VA LABRICRE, ERCELIHTHS S,
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3) BiRREETE

DN —FEBT AWML, Fig 7~11 KRTFT7 A, v¥2, 57 (1), 59 (2), 35V
(3), Arx+ *—7, ¥5» rOTHEHETHS, |

EhbEakER10% % CTHBTARMEEECEL £1ERBC I TERM T21~30 HEEL, —
BOFCDNT D 2 ERERTIE 33~40 AXEL TV %, HCEBEPHORV-BEL- 5y (2), 77
v FTHB, R LAMEKREEETD L, VI ROBIEAKRDRF LT VMLV 5. 2 ORI
Table 1 OEEEEREROEEMOIEL VIF>VIE>WTH=VIK>V] >VIM>VI1 &E&EE—FKL
TW5, £EEE LERHMOEE BT, WEMOHERHLI L L1~1L4FREERL T2,

OBFEYEENC AL &, K VIH>VIF >VIM>VII >VIK>VI] >VIE DIFEE7e » T 5,
Table 1 OEEEERVFER CORE, EHOLOKERd OOV TOMRRE, I >VIM>V]=
WK%WH>WF>WE&&°T%9,g@%%@%ﬁmm KON ACKTBHELAL LK,
B KRB TOBBEECHEI R L Bbh s,

‘ £ oW TIETEC X b R4 RIED

100 WF L+
—e— /-03-7 #.8

—o— Ou—! 4B BlesbhEd, KEEE QR

WK KWET 1-7

N Y : LeRffic i CER B AE TR T, F1l

—a— 06-1

o
=

BB CHE LR Xk, £7 2
@ﬁﬁﬁm,ﬁy£97E3#— 7%
1 HEL LicEh g, BRERCREE
L, V47, BAx+ F—2, ¥Fv
b BRI AR B Ml LR O TSI

) M BE - G b L oop
~ o~
=3 =]

20F

0 00260 500 Zh0 0 ab0 > o e _
| PR B I L 1 ! L 7:7)1—15. L/y 4#7: vi4z, ¥7v b QIE é
0 2 4 6 8 70 12 14 16 78 20 22 2425 (day)
LR A 20cm (3 K DEATRE LT,
 Fig. 7 vz (VIF), &akAd +—27 (MK Ho ¥, HARA  F+— 7 OIA R
HIRH e
Drying process of Resak (VIF) and Borneo oak SHARK O B 1 om 3 E0Eh A R
(VK. B B STCIL AR U< S8tk L,
AZv(2), A5 v(3)DWR
wr W 73k BT 4KE 20% & AicH E i
N Sl f
o 8o} . EX 2~4cm BEOZhAEH
f Rk, 15 v(1)oRBEM
< 60+
& ' VK 16% B 1 cm OERL AT
— l_l_! W.B.T.
2 sof BARE LT,
g DBT.-WAT
L ok, HEIZEREB L5 7(3)
20
— DRB L, MEEHKL < Ehw
0 B0 R0 S0 a0 0 600 700 ik £ U,
OF e F o H R b 0 2 W% 28 30 . o _
e omowm e Ik, Vs EALRE A

i b BRI AR D
Fig. 8 # 5 v F(VIM)M OBRiEE 7 DIER M b BRI O fl
Drying process of Kelat (VIM), o Ui,
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Fig. 9 74 (VIE), -7 v (1) (IH) ¥ OEHEEE

Drying process of Giam (VIE) and Balau (1) (VIH).

Wi X779 @
—o—"/-03-2 %R
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WJ N5
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L 1 1 L L _J
0 700 200 300 %00 300 300 700 (Ar)
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07 4 e E 0 U6 820 27 24 % 26 Sy
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Fig. 10 »35v (2) (WI1), 5% (3) (VIJ) #oizifiss
Drying process of Balau (2) (VII) and Balau (3) (VIJ).
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100
90k
80,
2 D.B.T.
A 70}
% 0
- 50
Jm ° .
N ; N\ WAT,
R 40r \ .
g .
—— WIE23-1 #&E™ DBI—WAT.
30— WF-14-2 o
—o— WIF-0c-2 #4EB
0L = WI-1-52 188
—x— WI-0s-1 #EB \
L+ WK-2-2-2 REB
10F —o—= WIM-1-5-1 N
—=— VIN-0:-/ #E8 .
0 00 20 300 40 R0 600 700 800 900 7000

— PR n : N s 2 N P L " L P R S 1 L W (hr)
0 2 4 6 8 10 12 /4 16 18 20 22 % 26 28 30 32 34 36 38 40 42 44 (day)
174 b ] ]
Fig. 11 *7 4 (VIE), v+ 7 (VIF), ‘7% (2) (W[I), Hrx#+ FH-—7
(VIK), # 7 v F(VIM) #ORha (5 2 ERB
Drying process of Giam (VIE), Resak (VIF), Balau (2) (VI 1), Borneo
oak (VIK) and Kelat (VIM) (2nd test).

LLED 1 BRBROEIICOV T OBEYEMNT S &, Fig. 6~9LRLIEEH TR, 74, VT2,
HEAERA A—, rTy NCIEEOY, REMCEEEShAET B0, S DICERIMORERE
EEn, BEXDS L, B CERORE L7 VECH LTS, Bl S5 ORHELYY
BRPICTHENNEES D,

Fig. 11 10k L= 2 AR ClE, EROM0SEREEEY 1.5°C & Licah, v 27 OREMCER
X6em FLORAENEEKE 8% O HCHE AL, HAMICIL64% O ORI AE 4cm
& EDERIVE UL, -

¥ 5y b OREMICITEKR 2% DL 2T, *¥7 5 ORBMTITEROMOEGKEKB) O L&
Z, FhRER1ATOORADIGHET,

CRLOENIT TR CEIBREEEY AL I # 1L.5°C DFRMHFD L FTHEL TV 2,

A5 9(2), ArFA +— 27 OREME FhEREKR20Y%, 28% OLXT, A&EIRS 25~30
cm OEFENH 3 &, BETHSHAKO & & A 2em i3 EogEhg, 2EChich 40~50 i ERE
L,

EARE TR O R RBM ORI, 21 ERRCETXCOREMC 2~5mm O cup #°HY, <7V
(1) BRUbiEAPEL, ¥7 4, vHIBRRERMER>TV 5,

BOXoLEr 5y MARb AT 23mm, DLTHARA +—270 8.5mm &igh, fHOBEX
1~4mmBETH 5,
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FEEMOBASIHEND L, 75y b OEEMOBLE, F7 AR HOLEIC I HSHNT
BLRD b, fMOBREIIE T TRy,

g2 ERBC OV CORBEEOR LA, F1HAREFAFKREMCLRBEL, 7 v b2 7.5mm,
vy zpismm, 35 (2), A d A—spThFh 1.5mm & 1.0mm £ UA, HEBMITIX
b bhir o,

F7:, WAMOD cup (¥ 7 4H% 8mm, L rp83mm, LIF7v (2)2mm, HriF A—IH5
0.5mm, & Fy bpilmm FO4 Uk, F1ERBROERLD, Ev, cp v HIcHE
hic,

REEMOECL, ££7 4, BAFA F— 7 0ERMNH oD T, FHTHBEH, vV, 77
(2), ¥7 v MIIFED LRI T,

¥1o, M OEARITEERMN OB IIFD bhich o7,

Table 7, 8 WRTRAREEY LThb, 2ELLIIRN ORERLHEEICAS L, 8 1ERRO
4EH (Table 7) TIEF 7 » OEHFAIL 11.48~12.84%, L+ 7% 11.11~11.70% %R L, fLof#E
I b RERiLR>TV A,

Fio, RAREIEN & ATREM & OIMER L ERFHC OV CHE T 5 &, &8, ZHRELREDT

DIFERLIBEIM LT 5,
Lol FOMMESIER M OBRAR (BE) »HE&SELLREL, BB vy 72116345,
DNTY Ty PALE3HE, BLARVEER T Y (3) © 114 T, fLoBET1.29~1.38 fOFEH
ZRLTW 5,

2 ERBRTIE, AT XA IURREMESR FIERREFALL vy 720 bifAkE { 1.64

Table 8. FRBHM OIS KEE ATERN L RAGELYEA L - 2RIER (F 2 ERBD
Initial moisture content of each tested board and shrinkage from green
to oven dry of kiln dried and air seasoned boards (2nd test)

BUK 5 X OB wom| % R W B KO
5 & & 5 AEh | BKE | ATEE%H KREBM
0,

e X B wm x| ®m|E x
=+ 7 A | VIE 2-03-1 & A 43.7]  14.92 6.91] 11.58 6.61
1-04-2 | % H 68.0] 15.66 5.33 9.01 3.59

v + 7 | VIF
O0b-2 £ H 79.5 4.88/ 18.74 4.570  11.39
1-05-2 |#& B 40.5 9.41 4.38 9.02 3.85

P 5 v (2) VII
Ob-1 B 40.9 4.08 11.32 4.00 9.68
Ao x4 4 - 27 |VIK| 2-02-2 | B 44.60  11.72 5.82| 10.85 6.19
1-05-1 | #& B 88.3| 10.05 7.88]  8.98 5.39

Va Z v F | VIM
Ob-1 B 90.4 5.80, 14.21 5.44] 10.11
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f&C, FiBlEEEALRA—TfELIch, 5Ty P LAFETHLTLRDEL, 59 (2)MRNLITEL
BT, BIERED 118 f2 L ELU LT\ 5,

BED 2 BORBHER,»DHC, RRAEAHECBET ITHEDCS S, 74, vy, ¥7y MidE
B bR EHCERAEN S E TR, LRREEE 1.5°C 04 TLERET, BERETL 27
~40 BEBERET 5120, FEOATRROBIERMCREE, AT, Thbii ATBRCITREYS Y
HEvxs,

Lo L, PSR RBRECE U, Lo ECODIRnF¥T A, Uy 270k 5 L, bk om
Eha, R EOBECLIWARE,HE D, 2ich GRENYERT S LN TE LS,

AT VERIECRR LIV £ 71 IGEWEETH h 0D, WIS D& TR, B
FBIREEZ Y 1.8°C LIPIC L TR IR B M OFEa KRR ToORmMEFUTRE Ligy,

L2 L, B1ERBRCESWTAT7v(2), A7 (3) OPHEKEN29% OHEBRREENThEh
5.5, 4.5°C D& XL, 5% (1) 3EKEK16% DEBRIEEZ 13°C O, 42 ERBTIL A5
7 (2) A& KK 20% DEBIRIEEZ 6 °C OB B Hic s hEFhElh sk Ut 5,

COX SRS LTAT Y EEED, LY, ¥7 AS0OEHRO X CHRESBECK LT,
HWRienZHOREHREEZOME ok, H2ERRL VLI BRPER0ETHLENRD LN,

¥, SEBR LA VEIED A vH 54 I VERAKLEL, BFOREEETH S,

Pl ko 7 BT A TSRS, WEHCETERAE UV LT Ol s ) TH B, K
REBCELTHIRIRLE LWERIETRTL, B2 oREERH TH 5,

L, V720X EXT 4, A7 VEIMEKEMEL, KGOBBNARECHE LTI W
b, RATROFBERIIBGCOE2EL, L dEEIHOEIIIERECHEL, T\ 407,
ERMHoEnE RELTE, BAGERES I EBRIhT 0,

4. % & 2}

SEPR LIch V=Y AVEISBIEOATERA S & . — LB LT, &EECHL1~2H R
BT ->Tkbd, WBRAEREOELNL» -eBELH Y, SOLAFREANEHEE 1 XTOTH
stcle®d, ZORBH CELCAENERA Y . A ERETHZLISVIRETH D, LrL, T
TRATISL » IS ORI B, BRSECBT 2 B R AR A L, BIFORE L&t H
L CERGHFCEIEXINL, T X % iR DR EEIRIEIC ST 5 RMRTe HIC X 5B INR RS
RSB &, 2.7cm EHCOWT Fig. 12 RRTA Y & . — A RIEFICHETE 5,

OBz be - YV IANREBEORTWERM & T5, tls, Fig. 12 KRULICEREA Y & o —
ik, EELTE LERBROMEYEBE L TELL 0T, EREHEECK L, REMOEXEEN
BELPROONEBEDLDTH S, Livl, LHCHT sRBMEEMHEERE L, SA T L TRE R
AT HEDERE, BEMOBERBNL B E—RERFELLOEBbIhD, & OREERER
Ay Do — DY, Table 9 BNEMEEL bhb, ZOBav te—A FASVIKBEHETS,

100°C DEFEBARIC X BEIEA 3 o — L OREERIL, 77 V) Y IBLERT, D2 by, 2TX,
FeVH, FAL Vo ¥ A5VF, FurvAvihithIELh ok, ¥F¥7 4, VvH7, K1t
d—7, 5Ty LERBCHRSTOHEORD, KRCEERENITRE, 7 v EREUH Ok



Table 9. RAMOERMEIN EELTPHIETHATEEA Y 2 o —A(F 274 F— FiIREH)
Perfect drying schedules for 2, 7cm thickness flat sawn grain boards without face checking
Control sample : Flat sawn grain boards

Drying time : Including edge grain boards
Moisture » Species and drying conditions (Temperature °C) .
content Giam (VIE) Resak h(V]I F)‘ 7 Balau(l) (VIH) Balau(2) (VI 1) Balau(3) (VIJ) |Borneo oak (VIK) | Kelat  (VIM)
% pa.T. [P%% . D1 PYRE L iper. PR IpeT PEE e PRL L per PR DB PR
90~60 40 1.5
60~45 40 1.5 45 1.5~1.8 45 1.5 45 1.8
45~40 40 1.5 40 1.5 45 1.5~1.8 45 1.5~1.8 45 1.8 45 2.2
40~35 40 1.5 40 1.5 45 1.5~1.8 45 1.5~1.8 45 1.5~1.8 45 2.0 47 3.0
35~30 43 1.5 43 1.8~2.0 45 1.8~2.0 45 1.8~2.0 45 1.8~2.0 45 2.2 50 5.0
30~25 43 1.8 45 2.0~2.5 45 2.5~3.0 45 2.5~3.0 46 2.2~2.5 45 3.0 55 8.0
25~20 45 2.0 46 3.0~4.0 46 4.0 46 4.0 47 3.0~3.5 46 4.0 60 12
20~18 47 3.0~5.0 47 5.0~6.0 47 5.5 47 5.5 47 4.5~5.0 48 5.0 60 20
18~15 50 8~12 50 8.0~12 50 8.0 50 8.0 50 7.0 50 8~12 65 25
15~10 60 20 60 20 60 10~15 60 10~15 60 - |8.0~13 60 20~25 65 25~30
10~ 7 70 20~30 70 20~30 75 20~25 75 20~25 75 20~25 70 25~30 65 25~30
Drying time
32~34 35~38 30~32 32~35 28~30 30~32 37~40

to 10% (day)

CRFNVHY « BHN) 21 ERHOMRE

— €61 —
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cies\lutong | Karas | eraling | Chanpatka| Giam | Resak 902 g 1) Balau 2 Bataus(s \Burneo sl fetedang | Kelat
’ WA | W8 we \wo |WE |WF (W6 |WH |WI ([WJ WK |WL

corfent (Dyera sp.) Aquégna) Erngﬁa) ”’"’ﬁff") [ofy/géld»m(thm sPNShorea sp.)| (Shorea sp)|(Shorea sp.)|(Shorea sp. (Ougf/;z'us) Aﬂggfm@(fuggm)
DB TWET|PBT.[WET |PB.IWAT |PBL WAT [PBTWAL.\RB W T |PBT|WBT|RET|WET|DBT.\WAT.|PBI WA L|PBL AT |PB.T|WAT|RB.T.WAT|
cloloelelelelclelclelclelelelclclelelaelelclelelelclc
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85|55 185

75 |45 (10-75(45 [ 70 |45 | 70 {45 |

M |z sl 58 | Fe |7 B|Fm|FHR|(FE | Fh|Fa|Fa|Th|Fe|F®R
LYY BOR Ol RO S BN

GHREERI| 5 B | 3~48|/0~/8| 758 238| 268| 78 298| 298] 258 278| 6 @ 328
Lime(da;

A Steaming is unnecessary
X Stéaming is unsuitable

Fig. 12 @Ay 2. —n
Suitable drying schedules of 2.7 cm thickness boards for Kalimantan woods.
Control sample: edge grain.
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100°C @ Xk 5 7o &l THfh U5 & ORF EE O S EG1RE ORERR L D IMeB R L{E /b ed k
Bbhs,

HRALICBEED S D, BEOZHLDTCEFLBEI =LY, HTFA, FVEVTHY, high
BELMEFvv 2, 54t Ve ¥ 25 vsThsb, BREoPHABELIT S v Thh, ERo
REEAHITAZ VETH D, ERATEROSIOLD TREAEEILET 4, V27, Arit *+-—7,
79 bTHB,

ZOSHbARLIA A—ZXABEDOS b TRELPEH LALND,

utoﬁﬁoﬁ%wax,#5yrnw&m%ﬁn;6&vﬁk§<,%597,§+vﬂw,74r

Vy B X5 viEdic,

X ik

DAY Fxo7E » ) =Y 2v ANFIBRRERESE, AHERABABHEELRTR pp. 1~
357, (1967)

2) » Y=V 2 vVERBISBEEOLE, AHIER, 45-5, (1967)

3) FR e NEWK - M~ AAELEMEOWE, KT, 153, pp. 15~39, (1963)

4 FR OHE: KHERAS Y. - L OBBREE, KHMI%E 20, 5 pp. 2~7, (1965)

5) R F - GeBkFE—: EEMOWE L, »v RO T ESBIEOMMRA ¥ 2 o — A, KEABHH, 190,

pp. 62~85, (1966)

6) FiR - BEE—: BIEMOWE?2, 77 7EA T Y FEAMOBEA r 2L —r, KRB
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#R, 190, pp. 134~149, (1966)

T) R OE - EEE—: BEMOEE4, LELRAEHIT - AHOBERA Y O . — 1, KRR,
197, pp. 88~100, (1967)

8) FR K- kBEE—: HEHMOHET, » VIV EVEIN YHOBRRAr . — 1, KEAR
R, 206, pp. 42~54, (1967)

9) FR H-thlEFE—: BEMOAY Y . — A, BEAKMINTENHESEEN € 3 — &k, (1967)

V. Drying Schedules of Thirteen Species of Kalimantan Woods

Shin TeErazawa and Shéichi Sato
(Résumé)

This test has been carried out to clarify the drying schedules of 2.7 cm-thick board for thirteen
:species of Kalimantan trees.

From two fundamental tests which comprised drying rate test and high temperature quick
-drying test, thirteen rough schedules were designed as shown in Table 3 for each species.

Primary drying tests on 2.7 cm-thick boards were carried out according to these schedules.

In these tests, each rough schedule was corrected by occurrence of drying defects, and by the
‘behavior of their drying rate.

By this method, the most suitable schedules of easy drying species of woods (VIA, VIB, VIC,
VID, VIG, VIL) were established as shown in Fig. 12.

But suitable schedules of the other seven slower drying species were remarkably different from
‘the roughly established schedules.

By these results the other schedules for each of the seven species were made up. And using these
schedules, the secondary drying schedule tests were carried out and the perfect drying schedules for

.each of the seven species were obtained (Table 9).
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Table 1.

HRERBBMEHRS

218 &

HEAM B OSHARE L RREFEKE FEHM 5 XU EEM

Apparent specific gravity and moisture content of test piece (Tropical woods and domestic wood)

B IE R B

. = o=t BEERR
) t & ¥ & [RHEF Cutting force test Saw tooth blunting test
Commercial Botanical Mark of |, _ . A o
e namd 1o SEAKE K K | SEERE & & %
ro(g/cm?) v (%) ra(g/em® . u (%
| |
R - . 1.07 14.7 I 0.76 . 15.5
Bangkirai Shorea laevis \WIA =20 (| 0401110) | (14.7~14.8) | (0.74~0.80) ! (14.2~16.9)
| i
Yoz b v 0.55 12.3 i _ ! _
Jelutong Dyera sp. VIA (0.51~0.61) | (11.4~12.7) ; ‘=
A5 = - 0.41 13.8 _ ;
Karas Aguilaria sp. [TIB | (0:39-20.42) | (13.0~14.1) | ; -
| ;
F 500 vl 0.72 .2 | _ ’
Teraling {Tarrietia sp. |VIC { (0.68~0.76) | (10.4~14.8) | ! -
F e v A 0.50 12.7 _ ! _
Champaka ~ Mihelia sp- WID | (0 49-20.51) | (12.3<12.8) %
| i
¥ 7 2 |Cotylelobium VIE 0.86 10.9 : _ _
Giam sp. (0.73~1.01) | (10.7~11.3)
vy 0.79 10.3 _ _
Resak Vatica sp. \WIF 1 (0.79°20.99) | (9.6~11.5) |
SAbE Uy F | E
(s 0.49 126 |
ATV F Shorea sp.  |VIG = £ — —
Light red meranti (0.45~0.54) | (11.9~13.9) ;
A5 w() 0.76 1.6 _ ; _
Balau( 1) Shorea sp. . \WIH | (9.7, 20.80) | (11.0~12.1) | g
|
227 9(2) shorea s V1 ‘ 1.00 12.4 ? _ .
Balau( 2) p- (0.95~1.03) | (11.7~13.0)
A5 w(3) 0.9 10.8 _ _
Balau( 3) Skorea sp- VLI | (0.89~1.02) | (10.0~11.7)
BAFA A= 0.88 . 10.8 _
Borneo oak (27w 5P |WIK | (5 407000y | (10.3~11.8) : -
i
w8 v, 0.49 1.9 -
Keledang Artocarpus sp. (VI L (0. 41~0.56) | (10.8~13.0) - ! -
|
A S 0.65 13.0 _ ? _
Kelat =~ (Pugemia sp. WIM g 50 0070y | (11,716, 0 !
Betula Maxi- :
# 2 a_ - . 0. 64 14.5 . _
Kaba Reoe 0.62~0.71) | (13.4~15.3)

Note 74 : Apparent specific gravity in air dry (g/cm?).
u : Moisture content at test.
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2. HEMHESLUHBRSE

2-1. # & o #

BAMBEA V=V 2 VEAVR TAREL UWEGEHEODOEEM » - 1 EFC > WTRRL
1o ThHHEOBEC STkl oBREXSBIhi-v, RBAIIRBA AR Y TEHER LTS K
RATEIFTERD OBEFEIT Lichiotchd, Av+ 31 UMM OBRTOXEL25mm & L, O
REELFIRHEONLTAER28 AL Lz, ThboEAMBORKFES &L OUHIFIC BT 5 EKRix
LU KEAERIL Table 1 TH 2,

2. & B A &E

ARFESIRHEOODER L UBTHER LD -, o A—FHEC L otc, Tivbb, HHIE
HIRBITIX Table 21Z/R3 X 5 Il F » 7/ a %AV, YIEHEHIIAL, 28lic b L2 2 — 2 —%ED
2, B I->THUEL, BELTRVEBEX A YRS I 70X - TRES R, BRLI ML 7Y
7 2 ERTHRUCHGYEIER ARSI, Fie, 7 2HEX50.4m/sec T—FE L, HOXVEEY

5BPEIZEx TUIARBES AL ¥, COVHRARES tmm ZKRAIC L hRkD7z,

l=.l_-‘\/'2—h2 . .
SERELS ST, £ RDHE (m/mim), i s 2 EEHK (npm),

zi g, v L/ =R (mm), k: J add X DO XiERD ¥ TOESE (mm)

FHEIC X » THALES BRI 0.10, 0.21, 0.28, 0.35, 0.43mm THotz, i, / 2 EE
FNOFHEAHRRE L FHYHEBSHEOR R D, RPNEREC L D RORRAL KD, 2LITE DA
DRGSR 25° YLAAKIRS 0.21mm (T3} 5 YIRS FI L, ARMOLEEL L1,

P =a+bt P GHIER (kg), t: YIRARIEX (mm), a XV b: FH

Table 2, & 2® ~, =2 H® M

Saw tooth
B . | ] ] N
HRA | MoRA | A | (7 mmigé”’;&%@ BEM
A 7 2 ; (Bl ) | (B  TE)
Saw Hook  [Sharp- |Clear- |Depth [Width Stde cledSide. cle Bevel
angle| ness ance |of gullet| of kerf |arance |arance angle
] 1 angle onjangl on
angie angie face back
B M IE B R % degree| degree| degree mm mm| degree¢| degree| degree
Cuttmgl force test 20 55 15 12 3 3 3 0
”
9 25 50 15 12 3 3 3 0
”
3 35 45 15 12 3 3 3 0
3. B B R
3.1, UIHHERAR

FEEOTRUENRBR ORI Fig. 1~15 WRT L5 TH5, FEEL LICARBROBENTIL, )
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Cutting force

I | 1 |

1
o3 04 05 mm

Bite per tooth

Fig. 1 LIHIEH & 1A BT E & DBLR
(Rv*E54 VA-2)
Relation between cutting force and bite per
tooth (Bangkirai, V[ A-2).

kg
16l Hook dnq/e.
20
E —eeXmme= 25
S 12f —e—om-— 30°
BN
g
E o8t MD//'
3
© &’/
o
04~ "
//o-/
L
P
. 0 ! 1 1 ! ]
! ol 0.2 03 04 mm

Bite per tooth

Fig. 3 GJHMES & 1AL S & DBtk
(»5A VIB)
Relation between cutting force and bite per
tooth (Karas, VIB).

Fig. 5 YJHHEST & TIRALGRS & OB
(F+v-n VID)

Relation between cutting force and bite

per tooth (Champaka, VID).

#2185

Hook angle
k| T 20

—-emxe=en 25°

L6 ——o-—-= 30°
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S
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>
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r
N
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04

0 | L | L
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Bite per tooth

Fig. 2 YIBEH & TIALRS & OBtk
(=it v VIA)

Relation between cutting force and bite

per tooth (Jelutong, VIA).

3

Hoo.. angle
20° P

ameexeman 25°

N
o

~
[=3

Cutting force

04

1 1
04 mm

05
Bite per tooth

1
02

Fig. 4 IR & UHAARTES & DRAR
(F7vv WC)

Relation  between cutting force and bite

per tooth (Teraling, VIC).
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20°
AT ceexemen 257
—s-e— 50
12 P

Cutting force

0 {

I
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Bite per tooth
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Hook angle
K9 20°
mmexmame 25°

20 === 30°

~
o

Cutting force
S

| ! 1
al 02 03 04
Bite per tooth

Fig. 6 SUHIEHL & UIALIRS & DBk
(F¥74 VE)
Relation between cutting force and bite per
tooth (Giam, VIE).

Hook angle
7 207
L2p T 2
—-—--— 30
R =
- -
o 08 L
< =
= pe S
= /;4”'
s )
s o4r LT
0 SRR I ! 1 1
[ 0.2 0.3 04 mm

Bite per tooth

Fig. 8 ﬁ]ﬁ“ﬁﬁkmu&&@é & DBIR
( 1k Ly ¥ AFvF G)

Relation between cutting force and bite per
tooth (Light red melanti, VI[G).
Hook angle

K
¢ — 20"

24[ oiiienne 25°

—-—o—e- 307

2.0

Cutting force
S >

S
Qo

04

0 L L L I 1
al 02 03 04 mm

Bite per tooth
Fig. 10 @ﬁﬂ?ﬁﬁt@:&&@‘é & DR
79(2) 1
Relation between cutting force and bite per

tooth (Balau (2), VII).
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Hook angle
20°

“3
[ I 1
1.2 —c—0.—. 30"
WV
©
<
=]
* 08
o
s
x
J o4
0

Bite per toofh
Fig. 7 GIBHEHL & YHALRE & OBtk
(v+27 VIF)
Relation between cutting force and bite per
tooth (Resak, VI F).

Hook dng/e
A7

16

™~
N

Cutting force
o
<]

N
EN

! 1 |
ol 0.2 03 04 mm

Bite per tooth

Fig. 9 GIHHEH & VAL TRE & DB
33 9(1) VIH)
Relation between cutting force and bite per
tooth (Balau (1), VIH).

Hook angle

—— 20"
KE| —cxma- 257
24| —-om-= 30"

~ ~ N
) o o

Cutting force

=
[o5)

04

0 | ! I 1 1
ar 02 03 04 mm

Bite per tooth
Fig. 11 @gﬁlﬁﬁ&ﬂ%&ﬂﬁé L DA%
e 7
Relation between cutting force and bite per
tooth (Balau (3),VI])
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Hook angle Hook angle
P — 20" /‘, K3 )
Tomxeme= 25 - 16
24f ——o=-— 30
S 12
2.0F X
3
2 04
= l2F
3
Q 20,7 0 | L I I |
08k . of 02 03 04 mm
// Bite per tooth
’ .
wll” _ Fig. 13 GINIEH & YIARIES & ORI
- (rv&v VIL)
0 ‘ | Relation between cutting force and bite per
L

0. U,|2 03 04  mm tooth (Keledang, VIL).
Bite per tooth
Fig. 12 GIIEH & A AR S & OBtk
(Frixst -7 VIK) .-

Relation between cutting force and bite per kg, Hook angle
tooth (Borneo oak, VIK). 201 20°
Hook angle
K —e— 20" 16
16
$
S
. 12 W L2
: 2
SN <
08 t ag
=2y
g 3
-3 04
Q 04 )
0 e — 0 Y R B 7
) ) ) 4 mm / Z
Bite per tooth Bite per tooth
Fig. 14 YIBIEH & IALZIE S & OBk Fig. 15 GIHHEHL & TIAZRIE S & DBIfR
(r7y b WIM) » -9
Relation between cutting force and bite per =~ Relation between cutting force and bite per
tooth (Kelat, YIM). tooth (Kaba).

BIHEH & YA S & OBIFRANRIEER & 78 oo, HIRMA L YIEUSH OBIRIC DL T, BfEC X heR
RighERARD DRI, —BEOCTEREADORE WHRTIEIEROEL o fmEmrLis, ~v+T
1 3 XCEEH » - OYJHHRFTIC R T 5 RO EIBD 1 5 TH o1,

hHORERD HEIERR P=atb OFEH o b 750N DR B RD - GRS E A
WD OFFC LictT, BV, i, &R IOERCE O 4 BECSEL TR,

LEDRREDBRBENTA, VFIBLOIA b vy ¥ 45y FITMIERAMES, Thbh
HOFWMECIIB L 5 TH 5B,

CaNbY, FevaA, ATU(1), FUVEVEIVDY Ty FEFETHR YOV F 2TV FR
EDX>Esbbhic, SO/ —7DRHTH Y 0 RE, BIX2B0XECERE YA UL,
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Table 3, a & b o {&
Values of a and b
~ Constant ¢ ag | P e [PHESR S O
—~— g g/mim
L T — Cutting force |Level of cut-
B & Hook angle X .
o o ) (] o o 1 1
Species 20 25 30 20 25 30° |tor comparisoniting force
i
Bangkirai 0.38 0.27| 0.03 5.08 4.52 4.07 117 i‘fcf’y” ok
Jelutong 0.15| 0.16] 0.19] 2.53 2.42] 0.82  0.67 | Niedium
Karas 0.240 0.24) 0.11) 1.18 1.18 1.52 0.e7 | E v
Teraling 0.43 0.22| 0.17| 3.03 3.64 3.29 0.98 Hen =
Champaka 0.11) 0.05 0.09 2.33 2.41 1.84  0.5¢ N edium
. T
Giam 0.28 0.3¢ 0.30 3.71 3.53 2.95 1.10 Ven
Resak 0.16] 0.10{ 0.07| 1.60] 1.7 1.85 ~ 0.a7 | & v
Light red meranti 0.25/ 0.03 0.25/ 1.42 2.08 1.29 0.7 | & v
Balau (1) 0.12 0.20, 0.07 3.14) 2.68 1.85 0.76 ﬁedium
Balau (2) 0.26) 0.30 0.22 4.38| 4.18 3.52 Lis | SRRy
Balau (3) ©0.200 0.200 0.08 5.28 5.16 4.80 1.28 ”
Borneo oak | 0.40 0.27| 0.45] 4.99| 5.24 4.51 1.37 .
Keledang 0.24] 0.18 0.35 2.40[ 2.42] 1.88 0.69 Nedinm ™
Kelat 0.17 0.21] 0.15 2.54 2.32 2.41 0.70 y
Kaba 0.12) 0.17] 0.15 3.44 2.86 2.11 0.77 v
kg| —— Cuting force
~—==Wear of side point
L6~
Hook dny/e
" S . 20°
< g I I
" x
£ o8 oos § bt . foe
£ B3 g. x °
I o
S . S ~; § x
04 """,,— 004 § 2 o %; og
f” o
_.—’T" 1 I 1 0 L 1 L L 1
I 0 02 04 06 a8 10 ¥
Amount of timber sawn ¥a

Fig. 16 U%Ha&mﬁuﬁﬁzo IOT Y EEEE
BLOBR (v I4, TA-2)
Relation of amount of timber sawn to cutting
force and weer of side point (Bangkirai,
VIA-2).

Fig. 17 b L S%ARE ro L OBR

Relation between & and apparent specific gravity
in air dry r4.
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FIVVRTC Y I, AR FBETET7 A, 257(2), 1539(3), Erxdt F—IsEBIVvx
FARFEECHIL, 2a=YVBEOH L bbhi, 4

7 A WOBERIEC O\ TR POBRC LIcsil, ~v* 74 DRBTioledt, TOVEHELY)
BIESLIs XO°7 ) BEFEE & OBIfR Fig. 16 CRT X5 THD, ZDLEDOVEHROEIC X 594
EROEMEY, BHOVEHERCHT2HTRTE 40m OUEHTLU THoTe, e, 7H VD
BEFERIIZ OB AT 0.05mm OEFEREAYIRL, JHAREN 1UEL WV OBRIHEC 20b 6T
BEERH PO X 5 TH o1,

EH b LREABREL OBFRIL Fig. 17 0L 5T, 2kbh A5 V%0550, —BIUCKEREE L
BEENETE b bRCKD, FRAUARETE, SEBAOKREVWHIVIE L LBEAEZRLTVS
%, B 20° & 25° TIRE OZIM Y x 5 Thely,

4. 1§ =

WYY EVESAYRETA KU IABELE, HEOLCDOEEMN 1 BECOWT, A/ 2 LD
HRBAY R I otc, RBEB & LTL, v 74 UHIRME OBIR TYEERRBR O L D b
W, EROEIRE 25mm L L, T OfORBKIITR POHELEELL, LOBRIIOEDLSTH
%,

(1) SIBHEHIE AR L LEARTES o L CESINC A Ui, SRADYISIEAICH T 5 BB
20° & 25° DREITIXBAD 1 5 T 2S, —BMICIIEEAOKRE VG EYHEIEIIME-X 5 TH 5,

(2) PHEEME—BRCABESNKRCLDEERLAD, A vF 74, it -7, 277(3),
A Y(2)RBIVFT ARFEECEL, fiB22=vYVEEOHET, 2VTT IV VI A/ FEED
I5CThB, 257 (1), YT u b, FUEY, oA MVEIOF v v AFHET, HTA, 4
F Ve F A5V FRIVVH27ERb00WHOTMECIIVS X5 THS,

X ik

D AHE: FMEMOWE?2, 77 7EA 7Y FHEAMOWE (1), #HEABEK, 19, pp. 107~
180, (1966) '

2) KH#: FEEMOWES, »v RST7ENOWEC2), HB#, 194, pp. 1~105 (1966)
3) FILgEHE: FEEH OWE 6, BIEMON, 21T X HEEIMERR(1), WM, 200, pp. 195~
211, (1967) :

O AME: FEMOWEI0, BMEMOI/ 2C X HHEIERE (2), HRADIE, 208, pp. 149~
156, (1968) %
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VI. Sawing Properties of Fourteen Species of Kalimantan Woods by Circular Saw

(Sawing properties of tropical woods by circular saw)
Kiyata YamacucHr

(Résumé)
The author carried out an investigation on the cutting properties by the circular saw for fourteen
species from Kalimantan and one Japanese species for comparison.

Only the cutting force tests were performed on account of the shortage of test pieces. Sawing
depth was equalized to 25mm, and the remaining procedures were the same as those described

in the last report. The following results have been revealed:
(1) Throughout all the species, the increase of the cutting force is linear to the bite per tooth.
As for the influence in response to the hook angle, it seems that the cutting force in general becomes.

lower when the hook angle becomes greater, although it is not clear between 20 degrees and 25
degrees.

(2) The more the apparent specific gravity becomes, the higher the cutting force becomes
generally. Bankirai, Borneo oak, Balau (3), Balau (2) and Giam are classified as ‘“very high”, just
like Komnhan reported in the last report, followed by Teraling which is found to be equivalent to

Isunoki, Balau (1) as well as Kelat, Keledang, Jelutong and Champaka are ‘“medium”, Karas, Light
red meranti and Resak seem to be soft woods.

VI. 7V =v & vpEl3 SO ERERRIC 0T 5 FEliE
(FEFEM DRI 1T 2 BEHIHE 55 7 80

2 O

HEEMHOHECET AMEO—RE LT » V= v & VEN ISEECOWT, BRI X 5 HYIERR
EM L icOTHRET 5,
ek, ARBEYERTICHID, RROFEER T BN ERRRERSN, IBAPTRES
HAFRRHECEHN T2,

1L.& B /7 &

1-1, #RAME STRBHMOKRRY
0 13 R ORBRITBRAM 2 D g\ oD FIBIEHTRABR O 2k EHfa L7z, Table 11257 FVIA~VIM %
TOREAAKEYES 500mm i D L, PR 190 B X 00197 B DHRBREDD 1T RTARMN 0 o e
C, EE 43mm O 3K EEE 60mm OB Lic, ZhbOBRITN 1, AMEREE L
Db, BBHEE 60°C TATERL, SKE10% Rt bz, #RAMEZhb0RRD 205,
SEAEE (STHIE & SR OBAR A 45+£20°) HEINITE S X 5 il Y, REAED R TR Lo
(1) KM IRMIBFESE
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Table 1. 4] ¥l % 5l A % A % X
Sawn board for test piece of cutting test
T # 1 % 2
Tl # % # No. Sawn board No.
oA Testpiece | g g @ | % @ oW | Ao wu

Species \ No. (L) (@) )
o = Ug b v 1 05 03 * 05
(IA) 2 06 14 06

Jelutong 3 11 12 04

H 7 A 1 02 2—1 12
(VIB) 2 11 3—1 11

Karas 3 12 3—2 13

V2 7 Y v 1 02 1—2 01
aned 2 13 3—1 12

Teraling 3 14 3—2 13

¥ + v 2 1 02 1—2 01
(VID) 2 04 3—1 02
Champaka 3 11 3—2 12

EY 7 A 1 11 02 * 02
(VLE) 2 12 11 12

Giam 3 12 12

v xa 4 1 0l 03 * 01
(VI'F) 2 02 02 02

Resak 3 02 11

FA4 b Ve b AT VF | 02 1 — 13
3 12 2—1 01

Light red meranti 3 13 3—1 12

PR 5 v (1) 1 02 03 * 01
(VIHD 2 12 11 i

Balau (1) 3 13 13 12

2 5 2) 1 03 03 * 02
Qe ) 2 12 11 11

Balau (2) 3 12 11 12

3 5 7 (3) 1 02 03 * 01
[QINP) 2 12 02 11

Balau (3) 3 — 12 —

A v x oA * = 7 | 02 o1 * 02
(IK) 2 13 11 12

Borneo oak 3 14 12 0!

va v & v 1 02 1—2 01
(VIL> 2 03 2—1 01

Keledang 3 13 2—2 12

r 7 v b 1 01 02 * 01
(vvD 2 02 03 01

Kelat 3 13 13 12

PRE S IUEIERRBRM ORI hic X 5 No.,
* XEARTRE O DEESEY LRBH,
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Table 2. ft & ¥ o R B & F
The a, @ and B of longitudinal cutting
- - 3
e ek (o) | §EE G
No. Moisture content at cutting gravity
Test = p = a a B
AR icce | B0 B AT | 5] Bl % | TRERE e,
&5 pl(f\]ce Before After 2': 5 After con- g‘%?ﬁ;;i
Log No.\ o cutting cutting verage ditioning Y
1 9.21 9.83 9.52 0.39 0.37 0.45 2.91
IA 2 9.34 989 9.62 0.39 0.37 0.45 2.91
3 9.69 10. 40 10.05 0.41 0. 40 0.58 2.84
1 9.54 10. 47 10.00 0. 39 0.37 0.55 2.78
VB 2 9.79 10. 61 10.15 0.43 0.42 0. 42 3.08
3 9.29 10.22 9.75 0. 42 0. 40 0.22 3.38
1 9.44 9.44 9.44 0.76 0.73 2.22 5.20 2.19
ViC 2 9.73 9.87 9.80 0.75 0.72 2.35 5.78 2.16
3 8.33 9.59 8.96 0.78 0.75 1.90 4.77 .36
1 10.70 13.99 12.35 0.52 0.49 1.00 3.71
VIiD 2 11.45 12.78 12.12 0.54 0.51 0.58 4.10
3 12.88 12.19 12.54 0.54 0.52 | - 0.77 4.50
1 10.01 9.70 9.86 1.06 1.02 0.77 4.79
VIE 2 10. 30 9.97 10.14 1.01 0.97 1.26 3.46
3 9.95 10.84 10.40 0.99 0.95 1.26 3.46
1 9.04 8.97 9.01 0.75 0.70 1.80 4.65 2.47
VIF 2 9.30 10.44 9.87 0.72 0.69 1.80 4.65 2.47
3 9.81 9.71 9.76 0.70 0. 68 1.50 3.11 2.60
1 12.33 12.28 12.31 0.45 0.43 0.35 1.08
VIG 2 10.57 13.19 11.88 0.51 0. 47 1.06 2.68
3 12.17 15.03 13.60 0.51 0.48 0.91 1.89
1 12.70 13.47 13.09 0.82 0.80 0.76 5.09
ViH 2 12.48 14.36 13.42 0.83 0.78 0.42 5.54
3 12,36 11.67 12.02 0.80 0.77 0.32 5.50
1 10.77 12.23 11.50 0.99 0.95 1.07 5.10
VI 2 9.87 12.96 11.42 1.05 1.0t 0.90 5.50
3 9.40 11.04 10.22 0.99 0.96 0.90 6.61
VIJ 1 12.13 12.04 12.09 1.01 1.30 5.39
2 10. 64 9.94 10. 30 0.83 1.35 3.96
{ 10.59 10. 66 10. 63 1.07 1.03 2.20 6. 61
VIK 2 9.99 9.82 9.91 1.05 1.02 2.05 5.10
3 9.81 9.32 9.57 0.96 0.94 2.20 4.26
1 9.79 9.56 9.68 0.55 0.53 1.20 3.93
ViL 2 9.31 8.93 9.14 0.55 0.53 0.90 4.21
3 9.57 9.45 9.51 0.54 0.52 0.90 4.21
1 10.72 19.71 15.22 0. 69 0. 67 0.55 3.54
ViM 2 10. 88 14.67 12.78 0.75 0.73 1.29 4.51
3 14.64 18.15 16. 40 0.72 0.69 1.25 4.29

a, @, B:P=a+af, P=a+aff (EBX)
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Table 3. # 47 Bl o R B & £
The a and a of longitudinal cutting
AR E (g/um®)
. PINIREAAR (%) = :
\ ﬁ‘N% M Moisture content at %utting Appargir;tvﬁsypecxﬁc
AK N |Test piccd DB | GBI B | F B (BweREcnAnE *
E 2= N Before After Average |After con-| 5 d
Log No. o- cutting cutting CT28€ |ditioning ven dry
1 9. 67 10. 67 10.17 0.41 0.39 0. 60 0.80
VIA 2 9.97 10. 84 10. 41 0.39 0.38 0. 60 0.80
3 10. 41 10.78 10.59 0.40 0.38 0. 80 0.94
1 9.80 11.88 10.84 0.40 0.38 1.35 1.13
VIB 2 9.80 12.00 10.90 0.42 0.39 0.90 1.20
3 9.76 12.50 11.13 0. 42 0. 40 1.00 1.20
1 10.58 11.62 11.10 0.76 0.73 0.80 2.20
Vic 2 10.53 11.49 11.01 0.75 0.73 0.80 2.00
3 10.21 11.49 10.85 0.76 0.73 0.80 2.23
1 8.89 10.70 9.79 0.53 0.51 1.80 0.68
VID 2 8.99 10. 36 9.68 0.53 0.51 1.00 1.60
3 8.33 10. 48 9.41 0.51 0.49 1.80 0.68
1 00 11.71 11.31 1.01 0.97 1.80 1.97
VIE 2 76 11.87 11.82 0.98 0.96 1.80 1.47
3 — — — — — 1.80 1.47
{ — — — 0. 68 0. 60 1.50 4.14
VIF 2 10.02 11.75 10.89 0. 68 0. 65 1.50 2.00
3 — | I— —_— — -_— -— —
1 10. 47 11.47 10. 87 0.52 0.49 0.50 0.80
VIG 2 10.84 11.90 11.32 0.50 0.47 0.50 1.20
3 9.55 11.35 10.45 0.50 0.48 1.00 0. 68
1 13.02 12.86 12.94 0.84 0.82 1.20 2.53
VIH 2 14.52 14.96 14.74 0.84 0.81 1.20 1.60
3 13.10 13.51 13.31 0.78 0.75 0.70 2.17
1 12.93 15.31 14.12 0.98 0.94 1.00 2.53
VIl 2 13.54 14. 46 14.00 1.03 0.98 1.00 3.33
3 13.75 15.85 14.80 0.99 0.96 1.90 1.97
1 11.82 12.06 11.94 1.06 1.03 1.10 2.40
ViJ 2 12.96 14. 15 13.56 1.03 1.01 1.70 2.00
3 12.18 12.04 12,11 1.01 0.99 2.20 1.47
1 12.04 12. 64 12.34 1.04 1.03 2.30 2.40
VIK 2 13.88 14.62 14.25 1.09 1.06 1.20 4.00
3 11.48 — — 1.04 1.02 — —
1 10.25 11.51 10.88 0.55 0.53 0.80 2.20
VIL 2 9.99 11.53 10.76 0.54 0.52 1.10 2.00
3 9.96 11.53 10.75 0.55 0.53 0.30 2.53
1 10.82 15.43 13.13 0.73 0. 68 1.60 1.74
ViM 2 15.51 14.03 14.77 0. 69 0. 66 1.30 2.00
3 10.53 15.34 12.94 0. 67 0. 64 1.30 1.60

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



M OWE 12 ORI « RE(LFTD —207 —

Table 4, KRB Y H o RBRE R

The a and a of cross cutting

2 (g/cm?)
] DEIEAR (%) TRE @/
\ A I;I&;) # Moisture con;ent ata cutting Appa;gt}iigemﬁc
HA Test piecel B BI A1 | U] Bl % | F ¥ AuoRELEARE ° *
&5 N P Before After Av After con- Oven d
Log No. “NOo. cutting cutting crage \ditioning en dry
{ — 11.72 — 0.41 0.37 2.40 6.67
Via 2 — 12.11 — 0.39 0.37 2.20 6.00
3 — 11.28 — 0.38 0.36 3.00 6.00
1 — 12.76 — 0.42 0.39 3.10 9. 60
VIB 2 — 12.85 — 0.41 0.39 2.70 10.01
3 — 12.49 - 0.44 0.42 4.20 8.13
{ — 12.05 — 0.72 0.69 5.70 27.30
Vic 2 — 12.14 — 0.74 0.71 5.20 21.85
3 — 11.67 — 0.76 0.73 6. 40 22.80
1 — 13.15 — 0.52 0.50 4.40 14.26
VID 2 — 11.53 — 0.53 0.50 3.40 16.67
3 — 11.60 — 0.52 0.49 1.40 18.15
1 — 11.48 — 0.99 0.95 4.10 28.29
VIE 2 — 11.58 — 0.98 0.94 3.30 27.20
3 — 11.63 — 0.98 0.93 4.30 31.35
1 11.76 11.64 11.70 0.72 0.74 5.30 17.61
VIF 2 11.89 11.60 11.75 0.75 0.72 4.20 17.61
3 12.03 11.47 11.75 0.69 0.72 3.30 18.55
1 11.99 13.35 12.67 0.45 0.42 5.10 10.36
ViG 2 .78 15.09 13.44 0.45 0.46 5.10 11.61
3 11.94 14.00 12.97 0.46 0.48 3.80 9.48
1 13.03 14.35 13.69 0.83 0.78 7.80 16.53
VIH 2 13.33 14.08 13.71 0.85 0.82 4.60 21.20
3 12.95 16.55 14.75 0.82 0.78 5.40 17.21
1 13.11 13.28 13.19 0.99 0.95 8.00 33.25
VI I 2 13.72 14.22 13.97 1.05 1.00 5.60 45.87
3 12.83 12.86 12.85 0.97 0.93 6.40 34.70
1 12.02 13.20 12.61 1.05 1.02 12.80 29.77
ViJ 2 12.35 12.72 12.54 1.08 1.00 12.80 29.77
3 — — — — — 12.80 29.77
1 11.86 11.98 11.92 1.05 1.01 12.80 29.33
K 2 11.87 12.17 12.02 1.09 1.03 4.00 40.80
3 —_— — — J— J— N A
1 — 12.45 — 0.53 0.50 4.40 14.89
VIL 2 — 12.31 — 0.54 0.51 3.50 18.40
3 —_ 12. 41 — 0.53 0.50 3.80 20.00
1 13.92 15.02 14.47 0.76 0.73 5.00 20.20
VIM 2 14.74 15.31 15.03 0.71 0.69 3.80 20. 27
3 15.58 16.18 15.88 0.75 0.71 2.30 23.20

a, a; P=a+af (EHR)
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Table 5. &) # # #i R B & R

The a, a and B of cutting force test

FHEHEBAKE(g/cm®) | FHLEAKE(g/cm®)
EN ) Apparent specific gravity | Apparent specific gravity a « B
Test piece after conditioning oven dry
fE (L) 0.38~0.41(0. 40) 0.37~0.40(0.39) 0.45 2.91
VIA B (T) 0.39~0. 41(0. 40) 0.38~0.39(0. 38) 0.60 0.94
Ar(C) 0.38~0.42(0.39) 0.34~0.39(0. 37) 2.56 6.22
#E (L) 0.39~0.43(0.41) 0. 37~0. 42(0. 40) 0.42 3.08
VIB ¥ (T) 0. 40~0.43(0. 42) 0.38~0. 41(0. 40) 1.10 1.20
Ara(C) 0.39~0. 45(0. 43) 0.37~0.43(0.41) 3.50 9.07
M (L) 0.75~0.78(0.76) 0.72~0.75(0.73) 2.36 6.35 | 2.26
Vic ¥ (T 0.72~0.76(0.75) 0.70~0.74(0.73) 1.00 1.60
ABp(C) 0.68~0.76(0.74) 0.66~0.73(0.71) 5.20 | 24.80
#® (L) 0.52~0.54(0.53) 0.49~0.52(0.51) 0.90 3.93
VID ¥ O(T) 0.50~0.53(0.52) 0.48~0.51(0. 50) 1.00 2.00
AB(C) 0.51~0.54(0.52) 0.49~0.51(0.50) - 3.60 | 16.00
(L) 0.99~1.06(1.02) 0.95~1.02(0. 98) 1.18 3.79
VIE ¥ (T) 0.98~1.01(0.99) 0.96~0.97(0.97) 1.80 1.60
AB(C) 0.95~1.04(0.98) 0.92~0.98(0.95) 4.10 | 31.35
#E (L) 0.70~0.75(0.72) 0. 68~0.70(0. 69) 1.62 3.20 2.03
VIF ¥ (1) 0. 63~0. 68(0. 66) 0. 60~0. 65(0. 63) 1.50 3.03
Ara(Cc) 0. 68~0.83(0.75) 0. 65~0.79(0.73) 4.10 | 18.40
WL 0.45~0.51(0.49) 0.37~0.48(0.42) 0.91 1.89
VIG B (T) 0.45~0.52(0.49) 0. 43~0. 49(0. 46) 1.20 1.07
Aa(C) 0.37~0.52(0. 45) 0.35~0.51(0. 43) 4.50 | 12.41
i@ D) 0.80~0.83(0.82) 0.77~0.80(0.78) 0.67 5.11
VIH ¥ (T 0.78~0.84(0.82) 0.75~0.82(0.79) 1.00 2.67
An(c) 0.79~0.87(0.83) 0.76~0.84(0.80) 5.40 | 19.35
(LD 0.99~1.05(1.01) 0.95~1.01(0.97) 0.90 | 5.94
1 B (T) 0.98~1.03(1.00) 0.94~0.98(0. 96) 1.40 2.53
ARCC) 0.95~1.06(1.01) 0.92~1.01(0.97) 7.00 | 38.70
w oL 0.83~1.01(0.92) 1.00~1.01(1.00) 1.32 | 4.69
iJ ¥ (T) 1.01~1.06(1.03) 0.99~1.03(1.01) 1.60 2.00
Ar(C) 1.05~1.08(1.07) 1.00~1.02(1.01) 12.60 | 32.53
W (L) 0.96~1.07(1.03) 0.94~1.03(1.00) 2.20 5.19
VIK ¥ (T 1.04~1.09(1.06) 1.02~1.06(1.04). 1.60 3.87
An(G) 1.05~1.14(1.08) 1.01~1.02(1.01) 8.20 | 34.93
#E (L) 0.54~0:55(0.55) 0.52~0.53(0.53) 0.82 4,40
VIL ¥ (T) 0.53~0.55(0. 54) 0.51~0.53(0.52) 0.80 2.12
AB(C) 0.50~0.55(0.53) 0.47~0.53(0.51) 3.80 | 18.26
# (L) 0.69~0.75(0.72) 0. 67~0.73(0.70) 1.40 4.21
VIM | B (T) 0. 67~0.73(0.70) 0. 64~0. 68(0. 66) 1.40 1.20
! AR(C) 0.71~0.76(0.74) 0.69~0.73(0.71) 3.60 | 21.47
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R EIRIEDS 7= b DYIBHEHT P (sg/em) & DBAfRE KD, VA~VIM oW Txhth Fig 1~13 w5
3, ARy bRDIERK P=ataf KLU P=atafP ik 58N ¢, @ SIUHK B ioonte
DEELD, H FIIOKOENEIZZRER Table 2~4 (ZRT, ¥, BDHEO 3 HORBM OFHEA
EfED bROI-ERE XU % Table 5 1IZ5R7,

PEOMERRIC O CERT 5L, KO L5 IhB,

D 779 ¥ (IC) FXWvy7s (VIF) ORETIHICIKT E0HERL, P=ataf? OFEHx 1>
FRAE LTEDLSR, o 11k XORRO 2Bl sT 5, ik XORD GBI KT 2 SEIEST.
¥, P=ataf OEHKRNE LTEKbIIS,

2) H#7A (WIB) XU vsy (ML) L, #o3bbind, HEIEANKESLTh ok, C=
WbV (MA) BXUFA b vy ¥ 27 YF (WG &, HELhbbirvai#liFhuis iz,
HEFEIZ I VXY CBbhi, i, F+ Vo (ID) dHEERBETH o7’ HEHTIEIEITIA
X HicBbhs,

3) F7ANE), vz (WIF) BEFEVLKE VDD S, FIEEEHRITNZ VL5 TH S,

4 F74(E), <77 (1) NH), <77 (2) (I BIT2F737(3) (W) &, HEBEHED
BCEEARBOLDITEBERANFEL, A ETEELTIDEY LI 5Bbhi, ¥, ¥ 7
v b (VIM) o CHEEhRRE LR,

5) 739 v (VIC) Bt LFHES Lh 51,

6) ¥7 4 (WIE) XU v+ 2 (VIF) X0 BIFEFC/NEI bR TTh, Zhikfiot Ly b
LA DBENTH D EBbhE,

7 PIEIBHRORBNIC T 2 ELER a LFEHEFHEEL OBR (Table 5) 1%, Fig. 4 izLbh2
TEL AT YREH BN, —EOBREDSD LI BbhB, ok, ARKEEH VvV A VEAYEFTA
(VIA-1,6,7,8) BLUARYA + 27 vF (VIB-5) BEDOLDHR LD,

8) 1HABMhDEYE F=3.2mm I ki ZYHIEIZRD, DI O BIRIC /N2 ERD
LBIich, ok, BEDLDEAI VI VEVEAVFIADEIV I 1L v L&D,

5 A (NIB), =it ¥ (WMA), v#27 (WF), 34t vy F 23vYF (VIG), F+ ¥
(VID), A7 v (1) (MIH), »v&v (ML), ¥7 & (MIE), 714 ¥ (MIA-1,23,4), ¥75
IV, 55 % (2) (II), ~v* 74 (VWA-6), 77V ¥ (VIC), ~A7v (3) (V]), ‘v*x5
4 (VA7 8), Erxt +—7 (JIK), ~v*354 (NA-D).

X ik

DE & EEMOWE2 VIV IEVyF A7 VFERMOBEMC KT A BEERR (B
HH OERIGC BV 2 GHIERE 58 18, MWEBHR, 190, pp. 155~160, (1966)

DR A EEMOWE4 dbAARAESN T AN ORI ST 5 BEIERS (B o EE:
S ksl A EIMERER & 3 ), MEDIER, 197, pp. 101~110, (1967)

DB E EEMOMET »V VR VEI A VHOBRRIMC ST 3 BEIERR M o
BT R A RBR B4, MR, 206, pp. 55~62, (1965) _

D E R EEMOBEIL AV VEVESAVESA, KTA L AT VvFHOBEHIRT S
BlERE (M OB k1T 2 BHEIRER 6 #H), MWHPIHR, 218, pp. 71~80, (19672
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VI. Cutting Properties of Thirteen Species of Kalimantan
Woods by Rotating Knife

(Cutting properties of tropical woods by rotating knife 7)
Tooru HosHr

(Résumé)

This report was conducted to clarify the cutting properties of thirtcen woods from Kalimantan
as a part of the 'studies of properties on tropical woods. The value of cutting force for those species
by rotating cutting was obtained and is reported below. Measurement method used in this experi-
ment was the same method that was described in Bull. of Forest Experiment Station No. 190.

The results of cutting force tests were shown in Figs. 1~13 and Table 3, 4 and 5.

As a summary of results, the relation of cutting force (P) to feed per knife (f) could be
expressed by the following linear and exponential formula.

P=qa+a f
P=a+a f 8
In the above formula, the value of a for each of the thirteen logs is given in Table. 5.
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I. #»V~=vzvEld@EO0SRESEKE

= B ® EO
b = F=@
T OB OE f®

BEM OV FIRFEEBECOVT, SEILH Y =V 2 VE 14 BB OPESHERE, MAESEECS

WTHARLIDT, LD FLDWETE, CORROEMCHIzh, RERHF OIERL A B MEE - 1%
EHPRANFECHELR TS,

LE B 5 &

1L # &® # #®

(1) v & K& )

HERO EREBRDLIEARAKRESE LU 2 RES % Table 1 1LRT, BEAAKRERIHLTm
EHY L, AKOFLHBEEFIC LTRERRICAY FY BT, BE 2.5cm 00X RxEkM
Lic, LHOE|Y DAHOERN, OEREZ X 12DIRECAH LI (oL, TA-6 XAKO—HE
HBIECES L, OXEESXYLORCH L), DERIKARER ALERrsoiuwsv—r—in
ITL, EX 2.0cm, g 1l.1cm, £X 33.6cm RV X REEM LI,

(D@ KHBHEHRRHERMTRE G AMNBHEXAHERATREER
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Tablel. Bt A ERBF L O TR EFE 5

Species and marks of strips used for the test

- Locaigﬁname & J%Z;j}m?fﬁi o gb:trip ?Elmbe? 5

Jelutong 4 ia 3, 4 5 6 7, 8 9 10

Karas _ VB L 2 4 5 & 7, 8 9

Teraling L VIC 2, 3 4, 5 6

Champaka VID , 3 4 5 6 7, 8

Giam VIE 2, 3, 4, 5, 6, 7

Resak VIF L 2 3 4 5 6

Light red meranti VIG 2, 3, 4, 5, 6, 7

Balau (1) VIiH , 2, 3 4 5 6 17

Balau (2) V1 , 2, 3 4 5 6 17

Balau (3) 1wy L, 2 3, 4 5

Borneo oak VIK I, 2, 3 4 5 6 1

Keledang VIL 2, 3, 4, 5 6

Kelat ViM L 2 3 4 5 6

Bangkirai VIA—6 2, 4 6 8 12, 14, 18, 20, 22
(2) 8 % #

vy s - ABIREER], 7 =/ —ABHREEA, =V THEIBEER BB~ C v

BEEARS XU A ES VEBRIOSBEXFER LI, Zhbofl, EHBEIITRLAETSS,
2. HREZHORN

AEBER0 R ABIE S L1 SRS L, SEEACLC 2EAN L, 1L, #iooZ5T
Keledang (VIL) (X 14, Kelat (VIM) % 5#8B#% 1 /8, Bangkirai (VIA-6) 33 HEBES 3 H
FEL A,

(1) oEHEOEEE

FOERCOVT, SREFBEYNUEL, hoOERAEGEERC LCEREEENELLAD LS
2, ThXhllsGbils, £OBRE&EEER, 8o T Table 2~6 R T,

(2) BEBEROVEXFEKEK

O ERERBRERER LUEKRHC L - TRIEHE L1, £ 0fE% Table2~6 iR+,

. W fracse i
Delamin-| " 1"
P . » | ation i N
336 1202020~

Unit + mm

Fig. 1 RBRARIMLE

The portions of the specimens cut from each sample.
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Photo. 1 ASTM D 1101 1= X 3 REBHEOR

B (vyn v - A EHREERD
Tested specimens in accordance with ASTM
D 1101 (Resorcinol resin adhesive).

Photo. 2 ASTM D 1101 ik 2 RBREDOR
BH (7 =7 — VIETREEEAD

Tested specimens in accordance with ASTM

D 1101 (Phenol resin adhesive).
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Table: 2,

VA s — A e R

Gluing' conditions and gluing

, B & Wood species Jelutong

: sl 5 S ¥ A E Apparent specific gravity (in air dry) 0.42 (0.41~0.44)

= - e - — S il 2

'-'g‘ gg% § /N # Grain #& B Flat grain
8 WE E % K =Y "4 # By oven dry method 10. 2
e OO = Moisture content 4 7/ & 5+ By moisture meter 8.4 (7.5~10.0) °

3 B %Eﬂ#@ﬁﬁ Temp. at % K B E Dry bulb temp. 22.6 B

O | g g | the timeof gluing (°C) g %k jH ¥  Wet bulb_temp. 17.5

£l H g % ft & The amount of spreading glue (g/m?) 330 .

& ; 7o\~ B& Wy [ Assembling time (min) 6
g e £ E # JE 7] Gluing pressure. (kg/cm?) 15 :

=83} . : - D.B.T.=40°C
- O
s B 1t % f Curing condition D.B.T.=35°C B
7 ¥ A B % X Shear strength (kg/cm?) 98+5 (89~107) ©
< L N - ot . = T
n : A B B W Wood failure’ (%) 99 (90~100)
%.@ %_4:5 = K #  Moisture content (%) 10.8£0.9(10.5~11.3)
;;,‘3 Qo Ml % @ %X Number of testing 24
;E g S DR Temp. at % 3k {5 E Dry bulb temp. 27.8
® M the time of testing (°C)| g B {5 & Wet bulb temp. 23.2
m'g &, A o X { BEER Percentage of delamination (% ) —
HO| R®s 2 A method | Jil % {8 # Number of testing —
f:..‘..%: B o 1T B R Percentage of delamiantion ( / ) 0
#A-S B method | I 5 {8 & Number of testing 4
Table 3. 7 =/ —VEHEESEFID
Gluing conditions and gluing
7 1 #& Wood species Jelutong

' g & g & % & B B Apparent specific gravity (in air dry) I 0.42 (0.41~0. 44)

£ fﬁé g%g x  Grain | %8 B Flat grain

v§ AU & ]g K R % & ¥ By oven dry method 10. 2.

0 ©O S| Moisture content 4 K % By moisture meter 8.0 (7.1~8.4)

g . | BEERE DR Temp. at B Bk {5 B Dry bulb temp, 22.6

O | @ g | the time of ghing(°C)] i3 5k j2 £ Wet bulb temp. 17.5

& | § ® #i” & The amount of gpreading glue (g/m?) 330

=4 mos - - - -

& ; " 22 W B B T Assembling time: (min) 7

. " 5 E % HE 7 Gluing pressure( kg/cm?) 15

O - : 0% C

2 B fc % f& Curing condition D-B.T.7400C.
' & 7 % A Wi % X Shear strength (kg/cm?) 100£10 (60~112) *

| g A #5 B Wi B Wood failure (%) 92 (60~100)

KR oz = - - - -
j—g;‘ﬁ = ,{:8 & & #| Moisture content (%) 11.3+£0.3(11.2~11.6)
33'% ) : Ml s {8 % Number of testing 24
= 8 ;

_dé Bl £ R Ol E T-empo' atl B ER IR E Dry bulb temp. 21.5
= the time of testing(°C)| g TR {5 & - Wet bulb temp 24.0
5’*@5 & A % 1 B £ Percentage of delamination (%) -—
HO|Reg A method | il %€ {8 #t Number of testing —
f\,g: B o 1 { Bt £ Percentage of delamination (%) 17 ( 3~29)
";‘do £ B method il € B # Number of 'testing 4
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facalties (Resorsinol resin adhesive)
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Karas

Teraling

Champaka

Giam

0.44 (0.42~0.45)

0.80 (0.76~0.83)

0.51 (0.50~0.52)

1.00 (0.96~1.03)

## B Flat grain

# B Flat grain

#& H Flat grain

## H Flat grain

10.9

11.9 9.9 9.9
8.3 (7.7~9.8) 10.5 (9.0~12.5) 6.5 (6.3~6.6) 8.0 (7.3~8.4)
22.6 22.6 22.6 26.0
17.5 17.5 17.5 22.0
330 330 330 330
6 6 7 10
15 20 15 20
D. B. T.=40°C D. B. T.=40°C D. B. T.=40°C D. B. T.=°40C
W. B. T.=35°C W. B. T.=35°C W. B. T.=35°C W. B. T.=°35C

80+5 (73~89)

18215 (149~204)

172+10 (153~191)

19613 (169~217)

98 (90~100)

70 (50~100)

96 (70~100)

91 (40~100)

11.5+0.8(11.3~11.7)

12.24+0. 4(12. 0~12. 4)

10. 6£0.3(10.3~10.8)

9.6%0.4(8.6~10.2) |

24 24 24 24
28.5 28.5 24.5 27.0
23.5 22.5 20.8 22.7
0 64 (54~80) 0 20 ( 3~59)
4 4 4
B Rt L BEEARER
faculties (Phenol resin adhesive)
Karas Teraling Champaka Giam

0.44 (0.42~0.45)

0.80 (0.75~0.84)

0.51 (0.50~0.52)

1.00 (0.96~1.03)

#&% B Flat grain

# B Flat grain

& B Tlat grain

fix @ Flat grain

10.9 1.9 9.9 9.9
8.4 (7.6~9.5) 9.5 (8.8~10.0) 6.6 (6.3~7.2) 8.0 (7.5~8.3)
22.6 22.6 22.6 26.0
17.5 17.5 17.5 22.0
330 330 330 330
7 6 4 8
15 20 15 20
D. B. T.=40°C D. B. T.=40°C D. B. T.=40°C D. B. T.=40°C
W. B. T.%35°C W. B. T.=35°C W. B. T.235°C W. B. T.%35°C |
88+6 (77~104) 192415 (158~222) | 183410 (166~204) 224413 (195~245)

99 (95~100)

91 (80~100)

99 (95~100)

11.5£0.9(10. 6~11.8)

12.1£0.4(12.0~12.2)

97 (85~100)

10.3£0.3(10.2~10.5)

9.840.3(9.7~10.2) |

24 24 24 24
28.5 29.5 28.8 31.3
25.0 25.0 24.8 28.6

0 76 (68~82) 1 (0~ 2) 46 (30~61)
4 4 4 4
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Resak

Light red meranti

Balau (1)

Balau (2)

0.69 (0.62~0.78)

0. 44 (0.35~0.49)

0.80 (0.78~0.83)

0.99 (0.98~1.00)

#t B - Flat grain

¥ B Flat grain

#& B Flat grain

#& B Flat grain

9.4 11.6 10.6 9.5
8.8 (8.0~10.2) 11.4 (10.0~12.0) 7.7 (7.2~1.9) 7.4 (6.7~8.1)
26.0 22.6 26.0 26.0
22.0 17.5 22.0 22.0
330 330 330 330
8 7 8 10
15 15 15 20

D. B. T.=40°C
W. B. T.%=35°C

D.B.T.=40°C
W.B. T.=35°C

D. B. T.=40°C
W. B. T.=35°C

D. B. T.=40°C
W.B.T.=35°C

174+13 (152~198)

112£16 (85~167)

173+6 (155~182)

22614 (199~247)

98 (90~100) 94 (75~100) 84 (50~100) 61 (35~95)
9.5+0.3(8.6~9.7) 12.0+0.4(11.8~12.3)| 9.6%0.1(9.4~9.8) 9.5+0.4(9.0~10.1)

24 24 24 24
28.8 25.0 29.5 28.7
23.0 21.0 23.2 24.8

0 15 ( 4~27) 44 (37~52) 56 (48~66)
4 4 4

Resak Light red meranti Balau (1) Balau (2)

0.69 (0.62~0.79)

0.44 (0.37~0.47)

0.80 (0.78~0.82)

0.99 (0.97~1.01)

#& B Flat grain

#& B Flat grain

# B Flat grain

# H Flat grain

9.4 11.6 10.6 9.5
8.6 (7.9~10.0) 11.0 (10. 1~12.0) 7.5 (7.1~8.2) 7.1 (6.6~1.7)

26.0 22.6 26.0 26.0

22.0 17.5 22.0 22.0

330 330 330 330

6 4 6 8

15 15 15 20

D. B. T.=40°C
W.B. T.=35°C

D.B. T.=40°C
W.B.T.=35°C

D. B. T.=40°C
W.B.T.=35°C

D. B. T.=40°C
W. B. T.==35°C

183414 (163~205)

112£9 (96~130)

186+ 14 (162~210)

20417 (167~225)

98 (95~100) 74 (50~100) 84 (60~100) 64 (40~90)
10.3+0.2(10. 1~10. 6) 12.740.7(12.6~13.0)| 10.3£0.4(10.0~11.6)| 10.1+£0.2(9.5~10.4)
24 24 24 24
32.7 25.0 32.3 31.6
28.0 22.8 28.0 27.2
8 (2~12) 43 (27~65) 99 (96~100) 100 (100~100)
4 4 4 4

!

]




M DIEE 12 ORMER « FREE(LEEER) —221—
Balau (3) Borneo oak Keledang Kelat Bangkirai
1.01 (1.00~1.02) [1.01 (0.99~1.04) |2.54 (0.53~0.55) | 0.72 (0.67~0.77) | 0.92 (0.88~0.95)
# B Flat grain | fix B Flat grain | g B Flat grain | #x B Flat grain | #gx B Flat grain
9.5 9.3 10.4 11.0 9.4
7.9 (7.5~8.1) 9.7 (8.3~11.1) | 12.1(10.8~13.1)|  10.5(10.0~11.2)| 6.8 (6.2~8.8)
26.0 26.0 26.0 26.0 21.0
22.0 22.0 22.0 22.0 16.3
330 330 330 330 330
12 10 9 11 15
20 20 15 15 20
D.B.T.=40°C | D. B. T.=40°C | D. B. T.=40°C | D.B.T.=40°C | D.B.T.=40°C
W B.T.=35°C | W.B. T.%35°C | W.B.T.=35°C | W.B.T.=35°C | W.B.T.=35°C
30+ 19(174~256)| 233 +£21(199~291)! 149+4(141~155) | 165£8(148~179) | 196+15(157~229)
68 (25~100) 87 (40~100) 100 (95~100) 99 (90~100) 82 (40~100)
2£0.2(10.0~10.5) | 10.1£0.2(9.7~10.4) | 10.3+0.1(10.1~10.4) | 10.6£0.1(10.5~10.6) 9.240.6(8.4~10.2)
24 24 24 16 24
30.6 30.6 30.7 29.8 13.5
25.0 25.2 25.0 25.0 11.9
49 (38~62) 23 ( 7~60) 0 11 (11~12) 60 (41~84)
4 4 2 2 6
Balau (3) Borneo oak Keledang Kelat Bangkirai
1.0t (1.00~1.03){ 1.01 (0.96~1.04)| 0.56 (0.55~0.57)| 0.73 (0.68~0.82)| 0.93 (0.91~0.95)
#x B Flat grain | §f B Flat grain | & B Flat grain | #g B Flat grain | # B Flat grain
9.5 9.3 10. 4 11.0 9.8
8.2 (7.9~8.8) 8.7 (71.5~9.7) 12.1(11.7~12.6) | 10.1 (9.6~10.7) 8.1 (7.4~8.9)
26.0 26.0 26.0 26.0 21.2
22.0 22.0 22.0 22.0 20.0
330 330 330 330 330
8 8 6 6 9
20 20 15 15 20
D.B.T.=40°C | D.B.T.=40°C | D.B.T.=40°C | D.B.T.=40°C | D.B.T.=40°C
W.B.T.=35°C | W. B. T.235°C | W.B. T.=35°C | W.B.T.=35°C | W.B.T.=35°C
209+ 17(178~237)| 225+19(184~245)| 134+8(113~147) | 152£10(132~165)| 162£3(94~196)
72 (50~90) 78 (35~100) 85 (55~100) 95 (80~100) 56 (20~90)
10.840.9(10.1~10.9) | 10.4£0.2(9.9~10.8) | 11.1+0.5(11.0~11.3) | 11.3+0.2(11.2~11.6) 9.8+0.4(9.3~10.1)
24 24 12 16 24
31.5 31.7 31.3 30.6 24.8
27.0 27.3 27.8 27.1 19.3
100 (98~100) 83 (72~90) 98 (96~99) 84 (83~85) 63 (38~90)
4 4 2 2 6
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Table 4. =y 7 g HIO
Gluing conditions and gluing faculties

1B 3E Wood species Jelutong
g E g R ¥ & ¥ E Apparent specific gravity (in air dry) 0.42 (0.41~0.43)
:_g éé"ég VN ¥ Grain #® H Flat grain
5 |Wvg E & Kk % (% 4 ® @ By oven dry method 10.2
o Y
& ©O 8| Moisture content 4"K># 3 By moisture meter 8.7 (7.6~12.5)
=R E%ﬁ@fﬂ’g Temp. at ¥ Bk {8 B Dry bulb temp. 22.6
ISR % the time of gluing(°C)| 7 5 j7 f= Wet bulb temp. 17.5
&y § % fF & The amount of spreading glue (g/m?) 330
% | : 7= \» H-B5 ] Assembling time (min) 6
9 | g JE # [ 7 Gluing*pressure (kg/cm?) 15
s | O B {t % { Curing condition D-B.T.540.8
® - % A Wi 3 X Shear strength (kg/cm?) 90+7 (73~105)
; ¢ A # B B B Wood failure (%) 100 (100~100)
?‘;ﬁ % § = 7K # Moisture content (%) 10.9+£0.7(10.2~11.4)
é%f_z ) : Bl % {8 % Number of testing 24
iﬂé o ;%’ SRER DL E 'I:em}?).at # Ek &L JE Dry bulb temp. 24.0
o the time of testing(°C)| B #k {2 ¥ Wet bulb temp. 20.5
‘«‘ﬂ@é & A % 1 < B &R Percentage of delamination (%) 0 ( 0~0.5)
HO ff:.‘.':' 2 A methad | JI % ff #t Number of testing 4
V_g : B o 1X < Bf | Percentage of delamination (%) —
el B method | Jll % ffl %7 Number of testing —
Table 5. EfAE = A=~ 1 25 vV
Gluing conditions and gluing faculties
T B & Wood species Jelutong
g £ g % % &5 T§ & Apparent specific gravity (in air dry) 0.42 (0.41~0.43)
;‘5 g%%g /N B Grain #& B Flat grain
§ MWE E & K = (% & & ¥ By oven dry method 10.2
o [S1e 2 Moisture content 4 /K % 3} By moisture meter 7.4 (7.1~8.1)
S| | B ORE Temp.af ¥ 5k & Dry bulb temp. 26.0
R g the time of gluing(°C) i Bk 8 B Wet bulb temp. 24.0
& | H g & Vi) & The amount of spreading glue (g/m?) 330
3, N P .
% | s@ " 7o\~ % By 6] Assembling time (min) 6
9 | £ E # FE 71 Gluing pressure (kg/cm?) 15
=0 ; it IR
ke # {b 4 {4 Curing condition Raom 'tnémp. setting
& - & A BF 5 X Shear strength (kg/cm?) 7416 (63~84)
g & A ¥ B B R Wood failure (%) 82 (40~100)
®3 & _§ & 7k #E Moisture content (%) 11.840. 1(11.6~12.0)
ﬁ% 2 ;’ W % @ # Number of testing 24
©= 5 e |z 3E Dry bulb temp. 21.5
e R e O =g
= g 8 BR 5 B Wet bulb temp. 18.3
mg £ A e 1 < B & Percentage of delamination (%) 0(o~D ~
HO| ®.g E A method | Il %€ f $& Number of testing 4
jﬁ: B % 1% < %t & Percentage of delamination (%) —
A8 B method | Il % {@ #t Number of testing —
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(Urea resin adhesive)
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Karas

Teraling

Champaka

Giam

0.44 (0.42~0.45)

0.79 (0.70~0.84)

0.51 (0.50~0.52)

1.00 (0.97~1.02)

## B Flat grain

#& B Flat grain

& B Flat grain

#&% B Flat grain

10.9 11.9 9.9 9.9
8.9 (8.0~9.8) 9.7 (8.8~10.4) 6.9 (6.1~8.0) 7.6 (7.3~7.9)
22.6 22.6 22.6 26.0
17.5 17.5 17.5 22.0
330 330 330 330
6 6 6 10
15 20 15 20
D. B. T.=40°C D. B. T.=40°C D.B.T.=40°C D. B. T.=40°C
W. B. T.=35°C W. B. T.=35°C W.B.T.=35°C W. B. T.=35°C
7849 (63~95) 171420 (130~200) 54+8 (139~165) 230423 (193~296)

99 (90~100)

91 (60~100)

97 (80~100)

97 (80~100)

11.5+0. 1(11.3~11.7)

12.0+0.5(11.2~12.5)

10.1£0.2(9.9~10.3)

9.7+0.2(9.4~10.2)

24 24 24 24
24.5 26.0 26.0 30.6
21.0 22.0 22.0 25.0
0 (0~0) 3 (0~10) 0 (0~0) 46 (35~62)
4 4 4 4
BEROBE &N L EERRER
(Polyvinylacetate resin emulsion adhesive)
Karas Teraling Champaka Giam

0.44 (0.41~0.46)

0.78 (0.66~0.84)

0.51 (0.50~0.52)

0.99 (0.96~1.01)

## H Flat grain

#® H Flat grain

# B Flat grain

#& B Flat grain

10.9 1.9 9.9 9.9
8.8 (8.3~9.7) 9.5 (8.8~10.1) 6.9 (6.3~7.3) 7.8 (7.2~8.3)
26.0 26.0 26.0 21.5
24.0 24.0 24.0 23.5
330 330 330 330
6 4 4 1
15 20 15 20
® o OB wom B W o ML W i Bt

Room temp. setting

Room temp. setting

Room temp. setting

Room temp. setting

716 (51~79)

103+£9 (75~111)

100+8 (87~114)

110£10 (75~133)

99 (90~100) 30 (0 ~80) 35 (10~70) 18 (0 ~55)
12.5+£0.1(12.3~12.7)]  12.740.2(12.5~13.0)| 11.3+0.2(11.0~11.6)| 10.9+0.2(10.5~11.4)
24 24 24 24
21.5 21.5 21.5 21.5
18.3 18.3 18.3 22.5
0 (0~0) 70 (44~97) 1 (0~2) 54 (31~79)
4 4 4 ' 4
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2185

Resak

Light red meranti

Balau (1)

Balau (2)

0.69 (0.62~0.80)

0.44 (0.39~0.48)

0.80 (0.78~0.82)

0.99 (0.95~1.01)

#& H Flat grain

#& B Flat grain

& B Flat grain

#x B Flat grain

9.4 11.6 10.6 9.5
8.7 (7.7~11.5) 11.1 (10.5~12.5) 7.5 (6.8~8.7) 8.1 (7.1~10.7)

26.0 22.6 26.0 26.0

22.0 17.5 22.0 22.0

330 330 330 330

8 6 8 10

15 15 15 20

‘D.B. T.=40°C
W.B.T.=35°C

D. B.T.=40°C
W.B.T.=35°C

D. B. T.=40°C
W.B.T.=35°C

D. B. T.=40°C
W. B. T.=35°C

181 £10(161~199)

99+7 (86~112)

173£9 (131~206)

231+19 (193~256)

9.7 (85~100) 89 (60~100) 85 (65~95) 78 (35~90)
9.7+0.2(9.4~10.1) 11.9£0.5 (11.7~12.8)] 9.8+0.3 (9.3~10.2)| 9.7£0.2 (9.5~10.0)

24 24 24 24
30.3 25.5 31.5 32.5
26.7 21.5 26.9 24.5

0 (0~0) 0 (0~0) 94 (86~99) 88 (78~96)
4 4 4 4

Resak Light red meranti Balau (1) Balau (2)

0.69 (0.62~0.80)

0.44 (0.40~0.47)

0.80 (0.78~0.82)

0.99 (0.97~1.02)

#® B Flat grain

#x B Flat grain

& B Flat grain

# H Flat grain

9.4 1.6 10.6 9.5
8.3 (8.0~8.5) 11.3 (10.2~11.7) 7.5 (6.9~7.9) 7.3 (7.0~7.7)

27.5 26.0 27.5 27.5

23.5 24.0 23.5 23.5

330 330 330 330

10 4 10 11

15 15 15 20
® R OB 1t w® R OBt ® R B ik ® R OB 1t

Room temp. setting

Room temp. setting

Room temp. setting

Room temp. setting

103£9 (87~130)

69+6 (54~80)

81+8 (68~98)

99+13 (75~131)

16 ( 0~40) 29 (10~50) 4 ( 0~20) 7 ( 0~20)
11.24£0.3(10.9~11.4)|  13.240.1(13.0~13.5) 11.0£0.2(10.9~11.3)| 10.9+0.2(10.6~11.0)
24 24 24 24
24.5 24.5 21.0 21.0
22.5 22.5 18. 1 18. 1
43 (3~72) 1 (0~4) 36 (16~52) 31 (15~44)
4 4 4 4
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Balau (3) Borneo oak Keledang Kelat Bangkirai
1.01(0.98~1.03) | 1.01(0.93~1.04) | 0.54(0.53~0.55) | 0.72(0.66~0.76) | 0.92(0.88~0.95)
# B Flat grain | §f H Flat grain | g § Flat grain # B Flat grain | #x B Flat grain
9.5 9.3 10.4 l 11.0 9.4
8.1 (7.9~8.5) 8.8 (7.5~9.6) | 11.8(10.8~12.8) 9.7(8.7~10.2) 6.8(6.1~8.3)
26.0 26.0 26.0 ‘ 26.0 21.0
22.0 22.0 22.0 22.0 16.3
330 330 330 330 330
10 10 8 8 5
20 20 15 15 20
D.B.T.=40°C | D. B. T.=40°C | D.B.T.=40°C ' D.B.T.=40°C D.B.T.=40°C
W.B.T.=35°C | W.B.T.=35°C | W. B.T.=35°C | W.B.T.=35°C W. B. T.=35°C
2264+11(203~247)) 226 £12(195~253)' 146+7(135~161) | 168+6(159~183) | 181£30(129~245)
87 (75~95) 88 (60~100) 87 (90~100) 87 (60~100) 90 (50~100)
10.0£0309.6~103) | 9.9%04096~105) | 1L0£04(10.8~110) | 103£0.1(02~10.4) |  9:3%0.2(8.6~102)
24 | 24 12 | 16 24
32.7 33.8 30.2 ' 30.5 18.6
26.0 26.7 27.6 27.7 15.0
96 (95~96) 56 (44~72) 0 (0~0) 7 (4~9) 44 (7 ~79)
4 4 2 2 6
— — — | — —
Balau (3) Borneo oak Keledang Kelat Bangkirai

1.01(1.00~1.03)

1.01 (0.95~1.05)

0.54(0.53~0.55) |

0.73(0.68~0.81)

0.93 (0.92~0.95)

#k B Flat grain | # H Flat grain | g § Flat grain | #g H Flat grain | g B Flat grain
9.5 9.3 10. 4 | 11.0 9.9
8.3(8.0~8.6) 8.8(7.3~10.0) 12.0(11.0~12.0)| 10.1(8.7~11.4) 8.5 (7.0~9.5)
21.5 27.5 27.5 21.5 27.5
23.5 23.5 23.5 23.5 18.2
330 330 330 330 330
11 1 10 10 5
20 20 15 : 15 20
E R B L | % E B | %R EL| ®E B % | B b
Room temp. settinglRoom temp. settinglRoom temp. setting] Room temp. setting; Room' temp. setting
88+13(64~114) | 94+10(78~107) | 95+10(78~107) | 82%10 (63~100)| 49+8 (30~62)
4 (0~10) 2 (0~15) 44 (20~90) i 8 (0~30) 0.3 (05)
113£0.1(1LI~114) | 11.2£0.2(10.9~11.5)] 11.9+£0.2(11.8~12.1) | 11.4£0.04(11.2~11.4) |  10.040.3(9.3~10.5)
24 24 12 16 24
21.0 21.0 21.0 21.0 22.0
18. 1 18.1 18. 1 18. 1 20.0
58 (32~99) 22 (14~27) 19 (12~26) 17 (10~24) 55 (41~67)
4 4 2 2 6
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Table 6. # € 4 v % # o # &

Gluing conditions and gluing

—_ B fE Wood species Jelutong
g gi-g g X % A T8 T Apparent specific gravity (in air dry) 0.42 (0.41~0.43)
_g g%“&'g & ¥  Grain # B Flat grain
§ f\glg '5 & K R (% 4& ® ¥ By oven dry method 10.2
& o = Moisture content 4 7k % 3F By moisture meter . 7.3 (7.0~7.8)
| PEEROWE Temp.at| ¥ XK i £ Dry bulb temp. 26.0
O | @ g the time of guling(°C) I8 Bk B B Wet bulb temp. 24.0
&+ H § B Vil & The amount of spreading glue (g/m?) 330
& & 7o\~ & B [ Assembling time (min) 6
)
Hz 5 g FE # JE J7 Gluing pressure (kg/cm?) 15
B . . =
® &} W 1t % {4 Curing condition Roﬁm ifimfseggng
' - ¥ A M 5 X Shear strength (kg/cm? 87+8 (70~99
& 7 g g ( )
e A # B B R Wood failure (%) 65 (20~100)
?ﬁﬁ e 3 4 & % Moisture content (%) 11.140.2(10.8~11.5)
‘é%\ ) _: #Hl % M8 % Number of testing 24
] . -
ws ¥R awmmgnmwt%ﬁﬁEwammp 25.8
e the time of testing (°C) {8 5k {5 £ Wet bulb temp. 23.1
mg &L A s 1% < ®t B Percentage of delamination (%) 0 (0~0)
BO| RE g A method | I % {1 3t Number of testing 4
f:ﬁ: B = 1% { & Percentage of delamination (%) —
2A-2 B method M 5 {8 $% Number of testing —

(3) EFAOFHM
B0 L [ TH 5,
(4) EBFFRMESIOBRHER
BHLNTEYC X - CTAEEM R, BEEX1ESERCOE 330g/m? L1,
(5) EMm&HEF
FoWHERER, FEREED), BE{t4ffh Table 2~6 TR,
[EE R 22~28 B & L, T OMOBEELHFINRE ARKETH 5,
3. HEMAERER
BEERRERC KT 2 OIS L AR O MR (BES EAHMABEEL T OV TRBRTH I L
L, &R0 Fig. 1 SRIME» S, ThThBBRI#HERLARLL,
(1) s
ASTM D 805 REEHLTHHRET = » 7 RANRBRE B0V, BAMEERS, KBEHRE IO
KEELZRZHBETE LI, ) '
(2) WREEERR ,
A ¥ EFEHOAABKERD CHEShTOALIEAERM ORBEER L, B JEHRRY
BTV, MBBOBERBII MR NETE L,
B i ASTM D 1101 ¥l 5 BAMERM OBIB VB LRBREY ST\, BEEBOX HER
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S LEERBRER

faculties (Casein adhesive)

Karas

Teraling

Champaka

Giam

0.44 (0.42~0.45)

0.78 (0.66~0.84)

0.51 (0.50~0.52)

0.99 (0.96~1.01)

# B Flat grain

# B Flat grain

#% B Flat grain

# B Flat grain

10.9 1.9 9.9 9.9
8.7 (8.3~9.1) 9.7 (8.6~10.5) 6.8 (6.3~7.5) 8.2 (7.8~9.5)

26.0 26.0 26.0 27.5

24.0 24.0 24.0 23.5

330 330 330 330

6 4 4 9

15 20 15 .20
w o B W oW B W i B G W o B b

Room temp. setting

Room temp. setting

Room temp. setting

Room temp. setting

73+4 (64~81)

156420 (112~199)

16012 (142~196)

190+£26 (118~212)

98 (90~100) 38 (20~70) 95 (60~100) 60 (30~100)
12.240.4(11.8~12.7)|  12.24£0.3(12.0~12.4)| 106£0.4(10.3~10.9) | 10.3£0.3(9.8~10.7)
24 24 24 24
25.0 25.0 24.8 28.7
22.4 23.2 23.2 26.5
0 (0~0) 8 (0~16) 0 (0~1) 85 (70~100)
4 4 4 4
ZREFE LI,
2.8 B ¥ B
KBRS —IE LT Table 2~6 31 Photo. 1~ 2 iR,
1. DEpES
BAMEERZ

SEBTIEoteN )<Y 2 VEABBORANESRS ¥, FEEAC LI TR P hIEEEEE o
DX MBS0 ERATEERDER D THS,
VIAY ) — ABIIRBEERICOVLTERS &, ILEEENEOSEAEE L ¢ AMEERS 0BT y=

BABEER IO LB LT,

282x—39 =B AWHHEERS, *=8BFED LAHEARI B IR THS, TORXEHANT, FhFh
SERR LB OSEARED DHEE LR AMEENRS O HE L EWELRT L, Table 7 DLk
HThsH, ’

Jelutong (VIA), Karas (VI B), Teraling (VIC), Champaka (VID), Resak (VIF), Light red meranti
(VIG), Keledang (VIL), Kelat (VIM) iXAIFERE & MS L OWPHER RS o7z, Balau (1)
(VIH), Balau (2) (VI 1), Balau (3) (VIJ), Borneo oak (VIK), Bangkirai (VI A-6) iZETF{E\L>, Ciam
(IE) iMEVEE 78> T B, REBERIRIC DU TH B & Teraling (VIC), Balau (2) (VI 1), Balau (3)
(VIJ) i200E Al OBEI% 80% LA EDfE%RR LT3,
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#2185

Resak

Light red meranti

Balau (1)

Balau (2)

0.69 (0.62~0.80)

0.44 (0.40~0.48)

0.80 (0.78~0.82)

0.99 (0.96~1.01)

#x B Flat grain

# B Flat grain

# B Flat grain

#& B Flat grain

9.4 11.6 10.6 9.5
8.2 (8.0~8.5) 10.4 (10.1~10.7) 7.7 (6.9~8.7) 7.5 (7.1~7.8)

21.5 26.0 21.5 27.5

23.5 24.0 23.5 23.5

330 330 330 330

11 4 1 9

15 : 15 15 20
W ol Bk W o Bt % o Bt w ol Bt

Room temp. setting

Room temp. setting

Room temp. setting

Room temp. setting

17111 (143~185)

104£5 (91~115)

15113 (125~173)

165+27 (100~214)

99 (95~100) 69 (50~95) 58 (45~75) 53 (40~70)
10.4+£0.5(9.9~11.2) 12.6£0.4(11.7~13.0)| 10.6+0.4(9.8~10.9) 10.4+0.3(9.9~10.7)
24 24 24 24
29.3 28.8 29.0 25.0
27.0 25.3 27.0 22.7
1 (0~2) 0 (0~0) 94 (87~99) 100 (100~100)
4 4 4 4

7 =/ — A BIREER: FARC, JEEEMBICETS y=314x—65 OBIRRIC XA EME L A
fBOFERES Table 8 1wR3, Jelutong (WIA), Karas (VIB), Teraling (VIC), Champaka (VID),.
Resak (VIF), Light red meranti (VIG), Balau (1) (VIH), Keledang (VIL) ix REFieBE EREZ R L,
#i= Champaka, Light red meranti (3F\ E#RL T\~%, Giam (VIE), Balau (2) (VII1), Borneo-
oak (VIK), Kelat (VIM) (30-P{E\ i & 75 » T\ %, Balau (3) (VIJ ), Bangkirai (VIA-6) X JE 12
B, AERBETERIX Jelutong (V[ A), Karas (VIB), Teraling (VIC), Champaka (VID), Giam (VIE),-
Resak (VIF), Kelat (VIM) (% 90% Ll EOE\ Ml b, Balau (1) (VIH), Borneo oak (VIK), Keledang-
(VIL) 2R OBE L » BN 75% M EORBERIEEZRL T 5,
Balau (2) (VI 1), Balau (3) (VIJ ), Bangkirai (VIA-6) i%75% LLFC, #ic Bangkirai Z{E\>,

=) 7HIEEEER: FREC y=313x—48 I X B & iHEE F BB O RANES Table 9 1773, Jelutong-
(VIA), Champaka (VID), Resak (VIF), Light red meranti (VIG), Keledang (VIL) #\&\ MBS D,
Karas (VI B), Teraling (VIC), Giam (VIE), Balau (1) (VIH), Balau (2) (VI1), Balau (3) (VIJ)..
Borneo oak (VIK), Kelat (VIM) i3<0=0{€\>, Bangkirai (VI A-6) (LEHCIEVMEE 7o o TN 5, AEREER
(3 Jelutong (VIA), Karas (VIB), Teraling (VIC), Champaka (VID), Giam (VIE), Resak (VLF),.
Keledang (VIL), Bangkirai (VIA-6) (% 90% Ll EOMECH %, fiii 75~90% i o1z, 7oKL, Balau,
(2) (1) ixeRfEL,

hEA VEEH FRC y=260x—27 1T X 5 K5 EM L £BEOEAES Table 10 KRT, AW

Light red meranti (VIG),
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Balau (3) Borneo oak Keledang Kelat Bangkirai

1.02(1.00~1.03) | 1.01(0.97~1.05) | 0.55(0.55~0.56) | 0.72(0.67~0.78) 0.93(0.92~0.95)
#% B Flat grain | #f H Flat grain | fix B Flat grain | #x B Flat grain | #x B Flat grain

9.5 9.3 10. 4 11.0 9.9
8.3(7.9~8.8) 8.8(7.3~10.5) 12.8(12.7~13.0) 10.2(9.7~11.4) 8.2 (7.2~8.7)

27.5 27.5 27.5 27.5 19.3

23.5 23.5 23.5 ) 23.5 - 18.2

330 330 330 330 330

9 9 11 11 5

20 20 15 15 20

w & B b | K R OB { | % B E ¢t w ol B oMb W Ol B L

‘Room temp. settinglRoom temp. settinglRoom temp. setting| Room temp. setting]| Room temp. setting
183 £22(138~225)| 220+ 15(185~244); 137 £4(130~143) | 156+7(139~164) | 115%3 (67~176)

56 (35~75) 68 (30~95) 100 (100~100) 94 (80~100) 16 ( 5~40)
10.9£0.4(10.3~11.5) | 10.440.2(10.1~10.8) | 11.3£0.1(11.1~11.4) | 11.4£0.2(11.2~11.6) 8.24+0.5(7.2~8.7)
24 24 12 16 24
25.8 25.7 25.9 25.4 24.2
23.0 22.8 22.9 22.8 19.6
98 (98~100) 50 (46~65) 0 (0~0) 0 (0~0) 87 (78~100)
4 4 2 2 6

i x3 Jelutong (VIA), Champaka (VID), Resak (VIF), Light red meranti (IG), Keledang
(VIL) 2@\ MEicd b, %< Champaka (VID) (&E\METH 7, Karas (VIB), Teraling (VIC),
‘Balau (1) (VIH), Borneo oak (VIK), Kelat (VIM) iXLREWETH D, 4ic Giam (VIE), Balau (2)
(VI 1), Balau (3) (VIJ), Bangkirai (VIA-6) 138E LB & Bbhs, AMBEWEIL Karas (V[B),
Champaka (VID), Resak (VIF), Keledang (VIL), Kelat (VIM) #390% A kicd b BIF/cfli%iR L C
B, Mo 75% KT Teraling (VIC), Bangkirai (VI A-6) 114FIZ{ELS,

Fefis © = g = < A2 o VEEEH Z DEBERICOVLTL LR 4 BEERO X S AREOHBEN DT
— X —HBRBL T B, TITRIRBPEF SHEEBELTRE L., 77 HITOWTORBREREY S
REARE L CAWEERR S OB y=165++30" GARRFHEE 20~30°C) T Ot HH & HRER
#HTHL Tablell DEx) THH, CAMEERSILBEL LEVET, BCSEAHREOS-LO
FEFEMEE 0EPKEC, KEMERERL Karas (VIB) 2RFTH P, Jelutong (WMA) EfEXR
LT3, foBERFECEL, HKEFEEORVBEIE L,

2. WAERM

(1) A &

=) 7 @ lE#EHR: Jelutong (VIA), Karas (VI B), Teraling (VICG), Champaka (VID), Resak (VIF ),
Light red meranti (VIG), -Keledang (VIL) 2, (&< EERAIFERICHIc BIFTH -7, Kelat (VIM)
AIFTEEEIC L TRRE, MoOBEIL 40% Ll 0L R THC Balau (1) (VIH), Balau (2)(VI 1),
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Table 7, v/ — ABHIEEERIC X 52 ANEE®R S (kg/cm?)

Block shear strength (Resorcinol resin adhesive)

HokEE FEE | SHNE I HoAE FHEME | =EifE i
Mark of 108 |o1Sihoted | Momared | oy’ || Markoflogs | A2 4 | p&Bohea| BIA)
ViA 79 98 1.24 VIH 187 173 0.93
VI B 85 80 0.94 VI 240 226 0.94
Vic 185 182 0.97 VIJ 246 230 0.93
VID 105 172 1.64 VIK 246 233 0.95
VIE 243 196 0.81 VIL 113 149 1.32
VIF 156 174 1.12 VIM 164 165 1.01
VIG 85 112 1.32 VIA-6 220 196 0.89

Table 8, 7 = / — ABIBEERIC X 5 AMBEER X (kg/cm?)
Block shear strength (Phenol resin adhesive)
args, |00 | o | axpa | s | R
ark of logs Calculated | Measured Ratio Mark of logs Calculated | Measured Ratio
A 67 100 1.49 VIH 186 186 1.00
VIB 73 88 1.21 VI 1 246 204 0.83
Vic 186 192 1.03 VIJj 252 209 0.83
VID 95 183 1.93 VIK 252 225 0.89
- VIE 249 224 0.90 VIL 11 134 121
VIF 152 183 1.20 VIM 161 152 0.94
G 73 112 1.53 VIA-6 227 162 0.71
Table 9. =V 7HifREERIC L 28 AMBEERE (kg/cm?)
Block shear strength (Urea resin adhesive)

wAkge | ARE ) TR By | axEs | AR IR TS
) Mark of logs Calculated | Measured | Ratio Mark of logs Calculated | Measured | Ratio
VLA 83 90 1.08 VIH 202 173 0.86
VIB 90 78 0.87 V1 262 231 "0.88
Vic 199 171 0.86 VIJ 268 226 0.84
VID 112 154 1.38 VIK 268 226 - 0.8%
VIE 265 230 0.87 VIL 121 146 1.21
VIF 168 181 1.08 VIM 177 ‘168 0.95
G 90" 99 1.10 VIA-6 240 181 0.75
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Table 10, » €A vEEFIC L 5 AWEERE (kg/cm?)
Block shear strength (Casein adhesive)

R EE RO | R | pxEs | IR RAE B

ark of logs Calculated | Measured Ratio Mark of logs Calculated | Measured | = Ratio
A 86 87 1.01 ] g ' 188 151 0.80

VI B 91 73 0.80 } V1 239 165 0.69
Vic 183 156 0.85 | ViJ | 247 183 0.74
VID 110 160 1.45 | VIK ' s 220 0.90
VIE 239 190 0.83 | VIL L2l 137 .13
VIF 159 171 1.08 , VIM ‘ 167 156 0.93
VIG 91 104 1.14 | VIA-6 ' 223 115 0.52

Table 11, Hifpe = VlE=~1 Y 2 VEBAIC X 2RANEER S (kg/cm?)

Block shear strength (Polyvinylacetate resin emulsion adhesive)

wxge | dmE | smE | k| g me | oEm | wmE |k

Mark of 1ogs | S0 0iea | Momied | iy’ || Mark of logs | CAD 410 CB) 1 (B/AD
A | 99 74 l 0.75 l' VIH YY) | 81 0.50
VIB 102 71 0.70 *[ VI 1 19 99 0.51
el 159 103 | o6 VIJ 197 e o
VID 114 100 0.88 ll VIK o | 94 0.48
VIE 193 110 0.57 I; VIL | 119 95 0.80
VIF 144 103 0.72 ! VIM 150 82 C.55
G 103 69 0.67 II VA6 183 | 49 0.27

Balau (3) (VIJ) EE\ETH o1,

EeEg © = Aiilig =~ LD 2 VEEERD S0
BEFNIIL L BEOWRAEN Photo. 3 IiRT X
51Ty, RKHNERHORENRETH
5, TORBKRTIL, EEEOIERER &
RpL ARG E OMBRES) 25 1mm Ll kd
HLORITEEELTRELL, DR,
Jelutong (VIA), Karas (VIB), Champaka
(ID), Light red meranti (VIG) XR#FT : g
% 170 Borneo oak (VIK), Keledang (VI L), Photo. 3 B = ARIIE= <A 2 5 vEEERILS

Kelat (VIM) 3T L 0 2%\, o HER T

Delamination of a glue line formed with poly-
B 30% Lo BiRTH - 72, vinylacetate resin emulsion adhesive,
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Table 12, K # % ¥ £ i X 3

Evaluation of initial gluing

B &
Wood species

%A Jelutong Karas Teraling |Champaka| Giam Resak
Adhesive
v /vy — AV RREEEH
Resorcinol resin adhesive + + - + + +
7 =/ — Vs IREEER
Phenor resin adhesive : + + + + + +
.
=) 7 i EEeEH + + + + + +

Urea resin adhesive

B =A== Y 3 vEER

Polivinylacetate resin emulsion + + — — ) — -
adhesive
HEA ‘/E%ﬁﬂ _ + _ + _ \ +

‘Casein adhesive

(Note) + REBHETRDOFHEM’ 90% LA LD L D, (Mean value of W.F.) = 90%
+ RESBMROTHEL 0B KT T9% U ED S D, 90% >(Mean value of W.F.)275%
— KREBHMIRONEIGEN 75% LT D & D, (Mean value of W.F.)<75%

Table 13, 12 < B X = X 2
Evaluation of glue-bond durability with

\ | Wﬁd speﬁéies
\
ool T

Jelutong | Karas Teraling {Champaka| Giam Resak

VY ) — AR B

Resorcinol resin adhesive + + + + +

7 o ) — A IREERH B ]

Phenor resin adhesive + + + +
=y 7 e EEH . + + N B .

Urea resin adhesive

Bk © = ViR =< L2 2 v EAEHI

Polyvinylacetate resin emulsion + + — + - —
adhesive
B LA B + + + + - +

‘Casein adhesive

. (Note) + 11 S BER OESEH 10% u—FOi) D, (Mean value of delamination)<10%
+ RO EHEMN 10% 22 %2 30% LLTD D, 10% < (Mean value of delamination)
=<30%
— XL EEROFEHEN 30% %‘ 2z 5 b0, 30%<(Mean value of delammatxon)

#E4 VEEA: Jelutong (VI A), Karas (VIB),. Champaka (VID), Resak (VIF), Light red meranti
{VIG), Keledang (VIL), Kelat: (VIM) lfiﬁﬂf;ﬁ‘a‘ffa o1z, Teraling (VIC) (ZaTEEEIC L L T
Eo, fiolifEix 50~100% DECH ) RER TH - 7c,

(2) B ¥ ’

vy 7 — At igEE Rl Jelutong (VIA), Karas (VIB), Champaka (VID). Resak (VIF),
Keledang (VIL) 1%, (X<BEN B BUOMAMREZRL Tw5%, Giam (VIE), Light red meranti
(VIG), Borneo oak (VIK), Kelat (VIM) i%10~30% ik EERARL, % Offi OB 40% Ll LD
FZLWI SRR LI,
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O o EFE % R o M
faculty with wood failure
Light red Balau (1) Balau (2) Balau (3) | Borneo oak| Keledan Kelat Bangkirai
meranti g g
+ + - - £ + + +
- + - - + + + -
+ * + + + + + +
A # B ¥ o F
percentage of delamination
Light red ..
meranti Balau (1) Balau (2) Balau (3) | Borneo oak | Keledang Kelat | Bangkirai
+ - - - + + + -
+ - - - - + + -
+ - - - £ + + -
+ - - - - + + -

7 =/ — Vg HEEEE A Karas (VIB), Champaka (VID) 3JEEICBMETH Y, Resak (IF) H B
FTH o1, Jelutong (VA) WFTEEEL h 25, T OMOBIREIL 40~100% DIk {HERERL,
FERCEMETH o1,

U EoRBERLHE SRR, AMEER, 12 Ry SRICHE L CHHii L

% Table 12~13 KR,
L gAMEREE

3. &

23

729,

% OfER
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VYUY s — VBB RIS LU = 7 — ABIBEERIOBS, v VY 2 — AEIIEEERIC X % Giam
(VIE), 7 =/ — A ilgEEERNC X % Balau (2) (VII), Balau (3) (VIJ ), Bangkirai (VIA-6) (335
PEV, MOBBEITh ThIEERECLD > BEEEE DD, BEE LTV LEbhs, =V 7
BIISEE A3 L O ¥4 VB O%E, Teraling (VIC), Giam (VIE), Balau (1) (VIH), Balau (2)
(VIT), Balau (3) (VIJ), Borneo oak (VIK), Bangkirai (VI A-6) 13EEEMAEL, KEARECLD
S BRI o 10, OSSR TS D, BEE = L=~ A0 s VEBHIO
BEE, BELL I A ML TEBEESTER TH 5,

2. RERREMTER

ANEWWESY 5% U EOBERIFETH L, vy —AlEEE %, Teraling (VIG), Balau
(2) (VI1), Balau (3)(VIJ) 2" @R TH Y, 7 =/ —ABfgE5 12 Light red meranti (VIG), Balau
(2) (VI1), Balua (3) (VI]J), Bangkirai (A-6) 2" RRTH%, =V 7HIEEEILBEL LEKF
Thb, Bl = A #fE= <P g VEE T Jelutong (IA), Karas (VIB) (XREFTH 5 b OB
WL, B4 VgL Karas (VI B), Champaka (VID), Resak (VIF), Keledang (VIL), Kelat (VIM)
WiGR T2 TH 5 2 ML OBRIITNER TH 5,

3. WA M

HABEEC OV TSRO HER 104 T RIFE L, MAMEZFFMT2 KDL 5125,

(1) A ¥

= ) 7 Bl Jelutong (V[A), Karas (VI B), Teraling (VIC), Champaka (VID), Resak (VIF),
Light red meranti (VIG), Keledang (VIL), Kelat (VIM) {ZRBIF/ETH A1 MBOBEIITRERETH -
7o, BEAY = ABIlE= <3 2 VEEEHIL Jelutong (VI A), Karas (VI B), Champaka (VID), Light red
meranti (VIG) {XRIFETH S, MOBBEINERAETHD, »H¥1 vEHFL, Jelutong (VIA),
Karas (VI B), Champaka (VID), Resak (V]IFF), Light red meranti (VIG), Keledang (VIL), Kelat (VIM)
IR /ETH D, Teraling (VIC) WFHIEEBIEC L T4 %, MMCHBIRNERLETHS,

(2) B ¥

VYny s — A eEEERITIL Jelutiong (VIA), Karas (VIB), Champakea (VID), Resak (VIF),
Keledang (VIL) (xR AETH -7, MOBBITNERLMETHS,

7 = / — A BiEEEEHNY, Karas (VI B), Champaka (VID), Resak (VIF) (iR cf&mL, fiof
BIRER TH -7,

HEHH O BABEKBE TIL, CAREEREB S 2 100 kg/em? Pl EDH 2 HEIRTUMEOBIEL HHR T
BT EMNTE, TIRTHEMEN100% OBEIRAMBERS OREXER TESL Z LiTho T 5,
COEEEBLTRAMCHRS &, vy —ABIREER], 7=/ — VBIEEERIIBEREEOB A
bhbE, BRAMERERME L TaBEE bEBCARL T 5, RBCILIERERM & L ToME
HABKRERC X - CET5 &, =9 7HEEEHIL Giam (VI E), Balau (1)(VIH), Balau (2)(VI 1),
Balau (3)(VIJ ), Borneo oak (VIK), Bangkirai (VIA-6) 0 4 Bi@#RAKT, FOMOBBIAR LT
Wh, B = AR < A2 g VERRIR, SESKREORVEEE STHRIMETHD, JHIIEE
HIOBENTF 2 & E RN L EERMOLEEN 5 ThL 2 ERPRL TV LBbhb, Jelutong
(VIA), Karas (VI B), Champaka (VID), Light red meranti (VIG) w¥ B ABMERICEH LTV 525,
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O DBEHEX AR L Tuvic\v s, A €S vEEEHNT Giam (VIE), Balau (1) (VIH), Balau (2) (V]I 1), Balau
(3) (VIJ), Borneo oak (VIK), Bangkirai (VI A-6) O#tfEIL{biEBERM OBEBI-TERTHBA, +
OMDBEILEHBL T 5B,

4. ¥4 E

HY VR VEMBEZIOWT, ThZThOEROEEBEXRB L.

1. BERAMIEEL Table 1 12RT,

2. BEHE v v - A BBEERL 7 = = A BIBEEER], =y THIEEEN, B¢ = BllE=
~AT g VEER, rEA VEBRIAERLL,

3. REAFEGIIBESESERERL LT ASTM D 805 ick 3, BET v » 7 HABHMESE S B LUK
WHTR, MABEERRE U CHEEM O BABMER 5 2 T ASTM D 1101 8L U7l S BB 1T
feots, '

4. REREER A Table 2~11 3L 0¥ Photo. 1~2 IZ/R L7z, FD&EEM B Table 12~14 (fhHE43F
L7,

5. ARGERLREMCFEMT B L, vy —nBRESES, 7=/ -rHEESHLAVLH
& BEENLZD LERMRERAERME LTaEEL LFIAMRELBbhs, {LHEAERMELT=Y
TEHESER, »<A YEEFLHALIHE Gam (VE), Balau (1) (H), Balau (2) (1), Balau
(8) (VIJ ), Borneo oak (VIK), Bangkirai (IA-6) LASt0#E X FIATTREL ¥l S W5, Bk = v
fg=—~n 2 5 viEEEANL Jelutong (VIA), Karas (VIB), Champaka (VID), Light red meranti (VIG).
IALEE AR R R TR L Bbh s AL OBEIITRE L T S h s,

X Bk

1) HEME: REX

2) AR K- FERE - EHEE: EEMORE2 Y77 7EA 7V FERAHOEE(L), AR
&R, 190, pp. 160~167, (1966)

3) BARE: HERM O BAREREE, BARESRE 10555, (1966)

4) FHEF - EBR £ EEMCHET TR G489 tEEETEREOBREREOVT, K
RPFER, 130, pp. 125~132, (1961)

5) EEFIE(F - REFE - BR K BHEMOUES »v FAOT7ENOHKE (2), HEDER, 194,
pp- 49~64, (1966)

6) EHHENF - REME < BE E: HEMOUHET »V~v2VEIALVHOEEACL), #H
TH4R, 206, pp. 64~72, (1967)
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VI. Gluing Faculties of Laminated Wood Made of Fourteen

Species of Kalimantan Woods

Kazumi Moriva, Minoru NisHIHARA and Minosaku Sucano

(Résumé)

In order to investigate suitability for gluing sawn board of tropical wood species produced in Kali-
‘mantan, this test on Jelutong, Karas, Teraling, Champaka, Giam, Resak, Light red meranti, Balau
(1), Balau (2), Balau (3), Borneo oak, Keledang, Kelat and Bangkirai was carried out.

1. Adhesives used: Resorcinol resin adhesive, phenol resin adhesive, urea resin adhesive, poly-
-vinylacetate resin emulsion adhesive, and casein adhesive.

2. Preparation of the samples for the test:

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

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

(3) Testing methods for gluing faculties.

Initial gluing faculties were tested with a block shear test (ASTM D 805). And shear strength and
-wood failure were measured and calculated.

Glue-bond durabilities were tested with delamination tests. Interior adhesives were tested by
‘means of the Japanese Agricultural Standard of laminated wood method. Exterior adhesives were
:tested with the method specified in ASTM D 1101.

3. The results obtained are shown in Table 2~11 and Photo. 1~2.
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K. »V=vz viEl3BEDERTE

r B % E®

¥ X N &

EEMOKRAFRCH ) ~ v 2 VEXRFABEL LT BBEINL VBTN, To—FEELT R -
Y —BRYE Tl D TERYBRET 3,

I. #HERKRICONWT
FEOFREENE LTS DOTEET 3,
I. RERIER, 7LD E YN ITRBHEECOVT

R D IEAEBTER 190 BB LT e » 12,

(1) MAMEBEMIHNIVRER -REBRS 51 v FRRASHERERE
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I. #R&IUER

D »h e &

EIEM (M) O feX% Table 1 10R$, RWEEO 712X T, FHETH 0.3kg/mm? Db b
AT A (VIB) AbEbaicuni4.0kg/mm2 .25 v(2) (WMI), ~5v(3) (VIJ), #Arisit

F—2 (VIK) OEEEOBETSH -1z, PIHMOEM ¥+ T2.0kg/mm? SO e DT, BEEHO
SFASECIHYEN 0L OB D NI sbhs, L LEM TR, YF/ %, #7710 3158K
¥ 0.3~0.4kg/mm? /e DT, SEIOKRFIFBEDLAITIE, HCHTRih i olEilich -7
ZBEOEGH O X OZbE Fig. 1 17T, KB TEH 5% T, LHOE (LHMD »uvbid
Aoprio TEIDICED 51 Lo TRb LAV S0 (AR—BE), Wi b0 EThHE HELDKL
Wi D (BED, LM TELICKRBC Lich - Thkclkb b0 (CE) wadbhs,

ABMCBTALD: 75V (WIC), 4+ vy ¥ 25vF(IG), ~7v(3)(V]), Krxxi

#—-27(IK), 77 » +(VIM),

BEWRETZL0: o= v (WA), #7A(IB), F+¥ - #(ID), ~A7v(2)MII), v
v(VIL).

CRIB+Dd0: ¥7 A4(LE), v 27(IF), 47 v(1)(IH),

G

6+

=
SXSG=IOTMMoOO>
!
|
l

SSSSSSSSSSSSS

NE

Hard ness
o o
N
7

hind i3
Measuring part of each logs

I SERIOHOEYEREC L COM YA, LA bELIFEA - T 3

BER, S &l 70 FABEER, 4 ROTHIE,
Note) Each symbol A, =, oveceeeeee indicates the measured part in the log.
A1 sapwood, B, sreeeeecees heartwood each 3cm apart from the

sapwood boundary toward the pith.
Brinell hardness. Average of four measured values.

Fig. 1 EAEHOFFEARMEIZRT 5570

Hardness at green condition.
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Table 1. & 4 B & o £ K K

Hardness of each log

i &
Measuring .
part P = ~
\ﬁ?kﬁ%’ 1o 11 § *
Mark of logs
\
VA 0.6 0.7 0.7 0.7
(0.55~0.65)  (0.65)  [€0.65~0.75)|(0. 60~0.75)
VI B 0.3 0.3 0.3 0.3
(0. 30~0. 35)/(0. 25~0. 30){(0. 25~0. 35)(0. 30~0. 35)
Vic 2.7 2.4 2.1 1.6
(2.50~2.75)(2.00~2.85)|(1. 60~2. 45)|(1.30~1.85)
VID 0.6 1.2 1.0 0.8 1.0
0. 60~0. 65)|(1. 10~1.30)|(0. 80~1. 30)|(0. 75~0. 80)(0. 80~1. 10)
WE ‘ 1.8 2.0 2.4 2.4
, (1.45~2.25)!(1.85~2. 10)!(2. 35~2. 50)|(2. 15~2.55)
VIF | 1.3 1.3 2.1 2.0 2.4
® H (1.15~1.35)((1.05~1.55)(2. 10~2. 15)(1. 80~2. 00)|(2. 05~2. 55)
) G 1.1 1.2 0.9 1.0
Tangential (0.95~1.30)I(1. 15~1.25)|(0.80~1.05)[(0. 95~1. 15)
face H 1.5 1.6 2.1 1.6
‘ ' (1.35~1.80)!(1. 40~1.75)I(1. 90~2. 40)((1. 40~1.85)
M1 ! 2.5 4.0 4.0 3.9 3.7
(2. 05~2. 60)|(3. 40~4. 55)|(3. 60~4. 35)(2. 95~4. 45)|(2. 60~4. 60)
VIJ 4.5 3.9 3.8 3.7
(4.10~5. 10)|(3. 75~4. 00)|(3. 50~3. 95)|(3. 40~3.80)
VK | 2.2 2.7 5.4 5.1 4.4 4.4
(1.70~3. 05)|(2. 30~3. 00)|(4. 90~6. 05)|(4. 95~5. 35)|(4. 00~4. 75)|(4. 15~4. 65)
VL 1.2 1.2 1.2 1.2
(1.10~1.30)|(1. 15~1.40)|(1.00~1. 35)((1.20~1.30)
VIM 1.4 2.2 2.4 2.2 2.1
(1.30~1.60))(2. 05~2. 35)!(2. 30~2. 60){(2. 15~2. 25)1(2. 00~2. 15)
A 0.5 0.7 0.5 0.6
(0. 50~0. 55)|0. 65~0. 75)|€0. 45~0. 60)|(0. 55~0. 65)
VIB | 0.3 0.6 0.3 0.5
1€0. 25~0. 40)|(0. 45~0. 65)|(0. 30~0. 35)|(0. 40~0. 50)
Vic | 2.5 2.1 2.0 1.8
1(2.00~3. 10)|(1. 75~2.35)|(1. 65~2.25)|(1. 75~1.85)
VID 0.4 1.1 0.7 0.9 0.8 .
(0. 40~0. 45){(1. 00~1. 25)((0. 65~0. 80)|(0. 65~1. 30)!(0. 65~0. 95)
VIE 1.4 2.1 2.3 2.4
(1. 15~1.50)((2. 05~2. 15)|(2. 20~2. 50)|(2. 20~2. 70)
VIF 1.0 1.2 | 1.8 2.2 2.1 1.8
B 0. 90~1. 50)|(1. 00~1. 25),(1. 65~2. 00)|(2. 05~2. 40)((1. 90~2. 30)|(1. 65~1. 90)
1.1 0.9 0.9 0.9
Radial face G (0. 90~1. 25)|(0. 85~1. 00)|(0. 80~1. 00)|€0. 80~1. 00)
VIH | 1.1 1.8 2.0 2.1
(1.10~1.20)((1. 60~1.90)|(1. 70~2. 50)|(1. 90~2. 25)
W1 2.8 3.5 4.2 4.1 3.8
(2. 50~3. 05)|(3. 35~3. 55)((4. 01 ~4. 40)|(4. 00~4. 25)|(3. 50~3. 95)
VJ : . 3.5 4.2 4.1 3.2
‘ (3.20~3.75)|(3. 55~4. 30)!(3. 65~4. 85)|(3. 05~3. 40)
VIK 2.2 2.0 4.1 4.0 4.9
(2. 15~2. 30)((1. 65~2. 30)|(3. 45~4. 60)|(3. 15~4. 75),(4. 10~5.50)
VL 1.1 1.3 1.3 1.3
(1.00~1.10)[(1. 10~1. 50)|€0. 95~1. 50)|(1. 20~1. 35)
VIM 1.3 2.3 2.1 2.2 2.3
! (1. 20~1. 50)1(2. 05~2. 50).(1. 85~2. 25)/(2. 05~2. 45)1(2. 00~2. 75)
) ALEIDLH ORI UCGIMY 1, LMV B AL - T 3m B EE =,
Note) Each symbol A, m, s~eeeeeeeen indicates the measured part in the log. 4 : sapwood,

Brinell hardness. Average of four measured values.
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i B & B T 3 » o &
at green condition kg/mm?
F £
~ S B3 Y = n
Mean
0.8 0.7 0.7 0.6 0.6 l 0.6 0.7
(0. 70~0. 85){(0. 65~0. 70){(0. 65~0. 75)((0. 55~0. 65){(0. 50~0. 60),(0. 55~0. 70) (0.50~0.85)
0.4 0.4 0.3
(0. 30~0. 50){(0. 35~0. 50) (0.25~0. 50)
0.9 1.9
{0.80~1.05) (0.80~2.85)
1.6 0.9
(1.50~1. 65) (0. 60~1. 65)
3.6 2.4
(3.45~3.75) | (1.45~3.75)
| 1.8
| (1.00~2.55)
1.0 0.7 0.7 0.9
(0. 75~1. 10)|(0. 65~0. 70)(€0. 65~0. 85) (0. 65~1.30)
2.7 2.3 3.0 2.6 2.2
(2. 20~3. 00)|(2. 05~2. 40)|(2. 85~3. 20){(2. 15~2.90) (1.35~3.20)
5.3 3.9
(4.50~5.85) (2.05~5.85)
4.0
(3.40~5.10)
3.9 ‘ 4.0
(3.35~4.35) (1.70~6.05)
1.3 1.3 103 1.2
(1. 30~1. 40){(1. 05~1. 40)|(1. 25~1. 40) (1.00~1. 40)
2.1
(1.30~2. 60)
0.6 0.5 0.6 0.5 0.5 0.6 0.6
(0. 60~0. 65)[(0. 50~0. 55)|(0. 55~0. 60)}(0. 50~0. 60)|(0. 45~0. 50);(0. 60~0. 65) (0. 45~0.75)
0.4 0.4 0.4
(0. 30~0. 55)|(0. 30~0. 60) (0.25~0. 65)
0.6 1.8
(0.40~0.70) (0.40~3.10)
1.3 0.9
(1.20~1.40) (0. 40~1.40)
3.3 2.3
(2.95~4.00) (1.15~4.00)
1.7
(0.90~2.40)
0.7 0.7 0.7 0.8
(0. 60~0. 75)|(0. 60~0. 75)1€0. 60~0. 75) (0. 60~1.25)
2.3 2.3 2.2 2.0
(2.05~2.55)|(1. 80~2. 10)|(1.90~2. 60)|(2. 05~2. 25) (1.10~2. 60)
4.2 3.8
(3.80~4.75) (2.50~4.75)
3.8
(3.05~4.85)
3.7 3.8 3.5
(3.25~4.45)|(3.25~4.50) } (1.65~5.50)
1.2 1.1 1.0 1.2
(0.95~1.35)((0.75~1.30)/(0.85~1.20) ‘ (0.75~1.50)
| 2.0
‘ (1.20~2.75)
2N, Seereeeen Eli, 7YVRABEHICL B, 4 AOFHIE,

--------- heartwood each 3cm apart from the sapwood boundary toward the pith,
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Table 2, % & ¥ o4 #E B &,

Hardness of each logs at

AR o
FABS| N\ Temp. 60°C |
Mark ] : 4 ﬂ. E=
of I Rt 2 | e | 2 | 96 | 10 | B | Tetent| 2
\_ Time(hr) €I Mean Ve
logs ~~—___ ! condition condition
F 35 Mean 0.8 0.6 0.7 0.6 0.6 0.6 0.6 0.8 0.5
.7 .6 | (0.7 | (0.6 0.6 .7 0.4
VIA | il BRange | ™ g 93] 0. 7)| ~0.9) ~0.7| OO 061 *20 o5 M Lo, 03] ~0.6)
IL* Ratio% 100 75 88 75 75 75 78 100 63
F 35 Mean 0.5 0.5 0.4 | 0.4 0.4 0.3 0. 0.5
.5 0.4 | (0.4 | (0.3 | (.3 |(0.3
VIB | # BRange | 2o )| O-5) o5yl ~0.5) ~0.5)| ~0.4)  ~0.6) O
HeE* Ratio% 100 100 80 80 80 60 80 100
F B M 2.7 2.1 2.1 2.1 2.1 1.9 2.1 2.4 1.4
VIc | # Er e (2.4 .0 | .0 |1 | Qo |U.7 |U.7 2.1 (1.4
ange ~2.8)| ~2.D| ~2.2)| ~2.2)| ~2. )| ~2.1)] ~2.2)| ~2.7)| ~1.5)
HZ* Ratiog 100 78 78 78 78 70 76 100 58
E 35 Mean 1.3 1.1 1.1 1.1 1.0 1.0 1.1 1.3 1.0
(1.0 | (1.1 | (0.9 .9 | (0.9 (1.0
VID | 8 BRange | (1.3 | i o5l Ligyl ~1.oy O ilgyl Lyl UL
13> Ratioss 100 85 85 85 77 77 82 100 77
- 35 Mean 2.8 2.6 2.3 2.3 2.3 2.3 2.4 3.0 2.1
VIE | % @R (.8 (2.4 |23 [ @1 | @1 |2 |Q@1 (2.9 2.1
ange ~2.9)| ~2.8)| ~2. )| ~2.4) ~2.3)| ~2.6)| ~2.9)| ~3.0)| ~2.2)
HF* Ratio% 100 93 82 82 82 82 84 100 70
SF 35 Mean 2.2 1.8 1.7 1.6 1.4 1.4 1.6 2.3 1.3
WF % P Ra Q.0 (1.6 | (.5 ’(1.5 (1.3 | .2 | Q.2 2.2 (1.2
nee ~2.5)] ~2.0)| ~1.9)| ~1.8)| ~1.6)] ~1.5)| ~2.0)| ~2.4)| ~1.3)
L3+ Ratio% 100 82 77 73 64 64 72 100 57
F 35 Mean 1.4 1.1 1.3 1.2 1.1 1.0 1.1 0.8
WG | & mEx (1.3 (.o | Q.1 | .2 | .1 [ .0 | .0 (1.3 0.7
ange ~1.7)| ~1.3)| ~1.5)| ~1.3)| ~1.2)| ~1.2)] ~1.5)] ~I1.5) ~0.9)
H¥* Ratioz 100 79 93 86 79 71 82 100 57
SF ¥ Mean 2.5 1.9 1.8 1.8 1.9 2.0 1.9 2 1.4
VIH | # B Re .2 (1.6 | (.6 | (1.7 | Q.7 | (1.8 | Q.6 (1.9 (1.3
nge ~2.9| ~2.2)| ~2.0)| ~2.0)| ~2.1)| ~2.3)] ~2.3)| ~21)| ~1.6)
1%+ Ratio% 100 76 72 72 76 80 75 100 70
¥ 35 Mean 4.2 3.4 | 3.1 | 3.1 3.0 | 2.9 3.1 4.4 3.0
V1 % BHRa 3.6 G.1 | @.5 |9 | @8 |6 |5 (4.1 .9
nee ~4.6)| ~3.9)| ~3.7)] ~3.4)| ~3.2)] ~3.2)| ~3.9)| ~4.9)| ~3.1)
H:%* Ratio% 100 81 74 74 72 69 74 100 68
SF 35 Mean 4.0 3.1 3.1 2.8 2.8 | 2.8 2.9 3.9 2.9
LJ % ER 3.9 B.1 |9 | @8 | @6 |28 |6 (3.7 Q.7
ange ~4.2D)| ~3.2)| ~3.2)| ~3.2)| ~3.0)| ~2.9)| ~3.2)| ~4.1) ~3.3)
Bk Ratio% 100 78 78 70 70 70 73 100 74
S 35 Mean 5.0 3.6 3.8 3.6 3.4 3.7 3.6 5.5 3.3
MK | & Er (4.8 (3.4 | (3.7 |@B.4 (3.2 |(@B.5 |32 (4.7 3.2
ange ~5.3)| ~4.0)| ~4.0)| ~3.9)| ~3.6)| ~3.9)| ~4.0)] ~6.1)| ~3.5)
H3* Retiogs 100 72 76 72 68 74 72 100 60
S 35 Mean 1.2 0.9 1.0 1.0 | 0.9 | 0.9 0.9 0.8
VL | % Fra (1.1 0.8 | 0.9 | .9 | (.9 | .9 | (0.8 (1.3 (.7
nge ~1.3)| ~1.1D| ~1.0)| ~1.0)] ~1.0)] ~1.0)| ~I1.1)| ~1.4)~0.9)
HF* Ratiogs 100 75 83 83 75 75 78 100 62
SF 5 Mean 2.2 1.8 1.7 1.7 1.6 1.6 1.7 2.2 1.3
VIM | % BERa Q.1 .7 | Q.7 (.6 | .5 | U.6 | (1.5 @.1 (1.1
nge ~2.48)| ~2.0)| ~1.D| ~1.8)| ~1.8)| ~1.7)| ~2.0)| ~2.3)| ~1.5)
13+ Ratiogs 100 82 77 77 73 73 76 100 59

B RE@E 4 80FHHE,

Note) . Tangential face.

Average of four measured values,

* Green conditon 100%
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BT k 1 %5 2 7= X

each cooking temperature kg/cm?

80°C 90°C

&R

¥ i | R T

48 72 96 120 Mean Grqep 24 48 72 96 120 Mean
condition

0.5 0.5 0.5 0.5 0.5 0.6 0.4 0.5 0.4 0.4 0.4 0.4
.5 | (.5 {(.5 | (.5 [ (0.4 .6 0.4 (0.5) .4 | (0.3 0. 4) .3
~0.6)| ~0.6)] ~0.6)| ~0.6)] ~0.6)] ~0.7)| ~0.5) ) ~0.5)| ~0.5) ) ~0.5)

63 63 63 63 63 160 67 83 67 67 67 70

&3 o G303 o3| 05 |03 0503 |05 (07|
0.2 |3 {2 | @2 |2 0.5 0.2 0.2 | (0.2
0. 0)| ~0.4)| ~0.4)| ~0.4)| © ~0.0)|  ~0.) O3 Tprzy| O O TpTayl 0.3y

60 60 60 60 60 100 60 60 60 60 40 56
1.6 1.6 1.5 1.5 1.5 1.9 1.3 1.2 1.2 1.2 1.2 1.2
(1.5 [ (1.4 [ (1.4 | (.4 | U.4 (1.8 (1.2 | @.2 [ @.2 | Q.2 | .2 | Q.2
~LD| ~1.D| ~1.8)| ~1.7)| ~1.8) ~2.1)| ~1.6)| ~1.3)| ~1.3)| ~1.3)| ~1.3)| ~1.6)

67 67 63 63 64 100 68 63 63 63 63 64

0.8 0.7 0.7 0.7 0.8 1.3 0.5 0.6 0.6 0.6 0.5 0.6
(0.8) ©.7 {C.7 | (.7 | (0.7 (1.2 .5 (0. 6) (.6 (.5 | (0.4 | (.4 :
: ~0.8)] ~0.8)| ~0.8)] ~I1.1)] ~1.4)] ~0.6) ) ~0.7)| .~0.7)| ~0.5)| ~0.7)

62 54 54 54 60 100 38 46 46 46 38 43

2.6 | 2.4 | 2.4 | 2.5 2.4 4.1 2.6 | 2.5 | 2.4 | 2.4 | 2.2 2.4

@.4 | @3 | @2 | @5 |@1 3.6 @5 |23 @4 | @2 |@2 |@2

~2.7)| ~2.5) ~2.8) ~2.6)|  ~2.7)  ~4.5) ~2.8)| ~2.9) ~2.6)| ~2.6)| ~2.5)| ~2.9)
87 80 80 83 80 | 100 | 63 61 59 59 54 59

1.3 1.3 1.3 1.3 1.3 2.5 1.3 1.2 1.2 1.1 0.9 1.1
(2 |3 e |2 a2 .2 .2 | Q. (1.2) (1.1 0.9 (0.9
~LD ~1LD| ~LD ~LD ~1.D ~2D] ~1.)] ~1.4 : ~1.2)| ~1.O)| ~Ll.4)

57 57 57 57 57 100 52 | 48 48 44 36 46

0.8 | 1.0 | 1.0 | 0.9 0.9 .3 0.9 | 0.8 | 0.8 | 0.6 [ 0.6 0.7

©7 | o Lo ©9 |©7 .2 0.7 |€.7 | .6 | .6 |5 |(.5

~0.9)] OV <1 o)~ ~1L5)| ~1.D)| ~1.0) ~0.8)| ~0.7)| ~0.7) ~1.1)
57 71 71 64 64 100 69 62 62 46 46 57

L4 | 1.4 | 1.4 | 1.5 1.4 2.8 1.7 | 1.8 | 1.8 | 1.8 | 1.8 1.8

(1.2 [ (.4 | (.3 | e | Q.2 Q.5 (L6 | (.7 | Q7 | Qo7 | Q.7 | s

~LO)| ~15)| ~1.&)| ~1.6)| ~1.6)| ~3. D ~1.9| ~L9D| ~L.D| ~2.0)| ~2.1)| ~2.1>
70 70 70 75 71 100 61 64 64 64 64 63

3.1 3.0 2.9 2.8 3.0 4.4 © 2.6 2.5 2.6 2.5 2.4 2.5
.9 @9 | Q@71 | Q7 .7 @3.5 l (2.4 | @2 | @3 @1 |0 |0
~3.3)| ~3.2)] ~3.0) ~3.0)] ~3.3)] ~4.9)! ~2.9)| ~2.7)| ~3.0)| ~2.D ~2.7)| ~3.0)

70 68 66 64 67 100 | 59 57 59 57 55 57

2.8 2.7 2.8 2.7 2.8 3.5 2.2 2.2 2.1 2.0 2.0 2.1
Q.7 | Q7 | Q@7 @7 | Q7 3.3 .0 | .1 2.0 [ (1.9 | (.9 | (.9
~2.9)| ~2.8)| ~2.8)] ~2.8)| ~3.3)] ~3.8)| ~2.4)| ~2.2)| ~2.2)| ~2.1)| ~2.1)| ~2.4)

72 69 72 69 71 100 63 63 60 57 57 60

3.2 3.2 3.0 2.9 3.1 4.5 2.4 2.3 2.2 2.3 2.1 2.3
@GB.0 | (3.0 | (@7 | (@9 | Q@7 (4.4 @.1 Q.1 .1 @.2 | @.0 | (.0
~3.5)| ~3.4)| ~3.4)| ~3.1)| ~3.5)| ~4.7)| ~2.7)| ~2.6)| ~2. )| ~2.4)| ~2. )| ~2.7)

58 58 55 53 57 100 53 51 49 51 47 50

0.8 0.8 0.8 0.8 0.8 1.2 0.7 0.8 0.7 0.6 0.5 0.7
(0.8) (0.8 | (0.7 | (0.7 | (0.7 (1.1 (0.7 | .7 | .6 | (0.6 |(.5 | (0.5
: ~0.9)| ~0.8)| ~0.9)| ~0.9)| ~I1.3)] ~0.8)| ~0.8)] ~0.8)| ~0.7)| ~0.6)| ~0.8)

62 62 62 62 62 100 58 . 67 58 50 42 55
1.3 1.4 1.4 1.3 1.3 2.3 1.2 1.3 1.2 1.2 1.0 1.2
.2 | .3 | .3 | .3 |t .1 (1.1 (1.2 | (.1 (1.1 0.9 | 0.9

~LA| ~LO| ~1.D| ~1.4)| ~1.5)| ~2.5)| ~1.4)| ~1.4)| ~1.3)| ~1.3)| ~1.2)| ~I1.4)
59 64 64 59 61 100 52 57 52 52 43 51
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Table

#2185

3. EEMCRT DY v /REE), HMTE (o),

Young’s modulus(Ep), bending strength(op), and fictitious strain(e,)

TN & B
BFEABT | Measur. S B
Mark % “n (=) v (=) )
of . Mean
logs
Ep 3.0 2.8 2.8 2.6 2.8
(10%kg/cm?)| (2.9~3.1) | (2.7~2.9) | (2.7~2.9) | (2.3~2.7) (2.3~3.1)
A o 47.6 43.0 48.1 45.9 46.2
(kg/cm?) | (44.5~51.2) (43.0) (42.8~52.3)| (44.7~50.3) (42.8~52.3)
& (%) 1.6 1.5 1.7 1.8 1.7
Ey 2.3 3.0 2.5 1.3 2.3
(10%kg/em2)| (1.9~2.5) | (2.8~3.1) | (2.0~3.0) | (1.0~1.5) (1.0~3.1)
VIB ab 42.5 48.5 44.7 24.5 40.0
(kg/cm?) | (41.0~45.7)| (45.7~52.6)| (43.9~45.1)| (22.7~31.3) b(22.7~52.6)
0 (%) 1.8 1.6 1.8 1.9 | 1.8
Ey 9.4 7.1 5.6 ! 7.4
(10%g/cm?) (8.5~10.1) | (6.5~8.3) | (5.5~5.9) l (5.5~10. 1)
wcl . % 110.6 95.4 90.8 |
(kg/cm?) (96.9~118. 6)|(84. 2~105.0)| (84.8~96.2) [(84 2~118 6)
& (%) 1.2 1.4 1.6 i 1.4
Ey 5.4 5.4 5.3 4.9 5.3
(10%kg/cm?)| (4.8~5.7) | (4.9~5.6) | (4.9~5.5) | (4.7~5.2) (4.7~5.7)
ID| . % 72.2 77.3 91.1 74.3 78.7
(kg/cm2) | (70.0~72.9)| (76.0~81.3)|(78.0~100.6)| (72.7~78.0) (70.0~100. 6)
s (%) 1.3 1.4 1.7 1.5 1.5
Ep 8.5 9.2 9.6 13.2 10. 1
(10%kg/cm?)| (8.2~8.6) | (8.7~9.7) | (8.6~10.1) | (12.2~14.2) (8.2~14.2)
ME ab 106.3 119.9 116. 1 107.2 112.4
(kg/cm?) [(104.2~108. 4)[(116.3~125.7)[(112. 1-~~119. 8)|(104. 0~109. 4) (104. 0~125.7)
e (%) 1.3 1.3 1.2 0.8 1.2
En 5.8 7.4 8.0 7.1
(10%kg/cm?)|  (5.6~6.0) | (6.8~8.0) | (7.2~9.3) (5.6~9.3)
VIF ab 69.5 92.8 86.3 82.8
(kg/cm?) | (65.2~71.9)| (85.7~99.5)| (84.0~89.8) (65.2~99.5)
& (%) 1.2 1.3 1.1 1.2
Ep 4.3 3.7 2.9 3.6
(10%kg/cm2) (4.1~4.6) | (3.5~3.9) | (2.7~3.0) (2.7~4.6)
WGl .. 65.8 59.2 51.4 58.8
(kg/cm?) (63.9~69.3)| (58.3~62.5)| (49.2~54.5) (49.2~69.3)
& (%) 1.5 1.6 1.8 1.6
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BARLOAIEME () (EHElITRRIC X 5)
of each logs at green condition (Direction of grain is perpendicular to the span)
g g
T~ & B
E"*ﬁ%\\ Measur. F i‘@
Mark . part 1) (=) ™ =) (+)
of Mean
logs !
Ep 7.4 9.4 10.5 13.0 10. 1
(10%kg/cm2)  (7.1~9.6) | (8.7~9.6) | (10.1~10.9)| (12.8~13.9) (7.1~13.9)
IH ab 80.5 95.8 98.9 123.4 99.7 -
(kg/cm?) | (76.2~83.1){(91. 1~100. 2)|(85.7~105.3)|(112.8~132. 6) (76.2~132.6)
e (%) 1.2 1.0 0.9 1.0 1.0
Ep 10.9 13.3 13.7 15.2 13.3
(103kglem?)| (10.3~11.6)| (11.7~14.9)| (12.8~15.0)| (13.3~17.1) (10.3~17.1)
VT ab 119.6 154.7 151.0 154. 1 144.8
(kg/cm?) [(110.8~131. 6)|(150. 1~160.7)(138.0~152. 9)(146. 9~163. 3) (110.8~163. 3)
& (%) 1.1 1.2 1.1 1.0 1.1
Ey 12.3 12.9 11.6 10. 1 11.7
(10%kg/cm2)| (11.7~12.9)| (12.0~13.9)| (11.0~12.0)| (9.2~10.6) (9.2~13.9)
J ab 137.6 146.0 132. 4 124. 1 135.0
VEJ| (kg/cm?) [(134. 6~142. 4)(139. 7~150. 1){(124. 0~139. O)(121. 2~129. 2) (121.2~150. 1)
| e (%) 1.1 1.1 1.1 1.2 1.1
Ep 8.3 7.5 11.0 12.2 10. 4 9.9
(10%kg/cm?)| (7.8~8.5) | (6.9~8.2) | (9.5~11.7) | (11.6~12.8)| (10.0~10.9)| (6.8~12.8)
VIK ab 104. 1 98.7 121. 6 142.3 156.0 124.6
(kg/cm?) |(98.7~109. 6){(96. 6~101.9)|(120. 9~123. 5)(131. 0~152. 6)|(147. 3~163.7)(96. 6~163.7)
e (%) 1.3 1.3 1.1 1.2 1.5 1.3
Ep 5.0 3.7 3.7 4.1
(10%kg/cm?) (4.9~5.2) | (38.5~4.0) | (3.5~3.8) (3.5~5.2)
ab 60.4 56.7 54.1 57.1
VIL| (kg/cm?) (57.2~62.5)| (55.9~58.3)| (49.6~57.2) (49. 6~62.5)
& (%) 1.2 1.5 1.5 1.4
Ep 5.9 7.6 8.2 7.2
(10%kg/em?)| (5.7~6.3) | (6.7~8.3) | (7.9~8.4) (5.7~8.4)
VM ab 75.3 86.0 93.4 84.9
(kg/cm?2) | (73.1~78.4)| (83.8~89. 1)| (92.0~95.1) (73.1~95.1)
& (%) 1.3 1.1 1.1 ‘1.2

) MBI O KR L GO E (1), DRHEL BELICE 2 » T5 ~ 6 emEksXiT (r),

part

E LT, 5AXDFH(E, Note) Each symbol (£), (r), (s)eeeeer indicates
in the log. (A ): sapwood, (=), (+~)-e-ee- :heartwood, each 5~ 6 cm apart from the

sapwood boundary toward the pith. Average of five measured values.

the measured
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Table 4, #EMHEE, RECKT 3 Y Y 7 HRE (B,

Younc’s modulus (Ep), bending strength (gb), and fictitious strain (g,) of each logs at

\%l%img Temp. 60°C
%@gﬂ#ﬁfﬂ = 4L B o E: I
Mark Green 24 18 72 96 120 Mean Green 24
of logs T'me condition| condition|
Ey (10%kg/cm?) ¢ 2.8 ¢ 1.8 ¢ 1.8 c 1.7 ” 1.8 ” 2.8 ¢ 1.4
2.7 1.7 1.8 1.6 1.6 2.7 1.3
) ~2.9) ~1.9) ~1L.9) ~L.7D] ~1.9 ~3.0)| ~1.5)
(%) Ratio* | 100 66 66 60 64 100 49
A | o (kg/em?) | 48.1 33.3 35.2 | 36.3| 34.9 43.0 | 3L.5
(42.8 (30.6 (30.0 (36.3) (30.0 (43.0) (30. 1
o . ~52.3) ~36.1) ~40.7 ~36.3 ~35.3)
HZR(%)Ratio*| 100 69.2 73.2 | 75.5 72.6 100 73
2 (%) 1.7 1.8 1.9 2.2 2.0 1.5 2.3
H&R(%)Ratio* | 100 106 112 125 114 100 150
Ep (10%kg/'cm?) . 2.5 ¢ 1.1 1.0 1.0 ( 1.0 ’ 2.5 ( 0.7
2.0 1.1 1.0 2.0 (0.6
[T a0 <12 .0y | (1.0 Py ~3.0) ~0.7)
HE(%)Ratio* | 100 45 40 40 42 10 26
VB | ov  (kg/cm?) 44.7 28.6 27.6 | 29.2 2.8 44.7 25. 4
| (43.9 1.9 (7.4 |(28.8 |(27.4 (43.9 (23.3
) ~45.1) ~30. 6) ~28.0)|~29.4)| ~30.6)| ~45.1)~29.1)
(%) Ratio* | 100 64 62 65 64 100 | 57
& (%) 1.8 2.6 2.8 3.0 2.8 1.8 3.9+
H#E(%)Ratio*| 100 142 154 164 153 100 219
Ep (10%kg/cm?) 9.4 6.2 6.0 5.8 6.0 7.1 4.1
1 (6.0 6.5 |(5.4 (5.4 6.5 @B.7
) ~10.1) ~6.4) ~6.3)| ~6.4)] ~6.4)] ~8.3)| ~4.6)
HHE(%)Ratio*| 100 66 63 62 64 100 58
wc | o (kg/cm?) | 110.9 99.2 86.6 | 87.9 91.2 95.4 | 73.6
(96.8 (95. 6~ (84.2 |(83.1 |[(83.1 (84.2 (70.7
, | ~118.8) 102.9) ~91.4)[~95.6) ~102.9)| ~105.0)~78.0)
HR(%)Ratio*| 100 89 78 79 82 100 77
& %) 1.2 1.6 1.5 1.5 1.5 1.4 1.8
H&R(%)Ratio*| 100 136 128 128 131 100 133
Ej (10%kg/cm?) . 5.4 ( 3.2 ( 3.7 ( 3.7 ’ 3.5 ’ 5.3 ¢ 1.9
4.9 3.1 3.7 3.4 |@.1 4.9 1.7
) ~5.6) ~3.4) ~3.9)| ~3.9) ~3.9) ~5.5)| ~2.0)
W (%) Ratio* 100 60 69 69 66 1C0 35
VID | % (kg/cm?) 77.3 60.5 63.2 | 64.7 62.8 91. 1 47.2
(75.7 (56.6 (7.4 |(64.7 [(56.6 (78.0 (43.7
) ~81.3) ~71.2) ~69. T)|~64. 9| ~71.2) ~100. 6)|~48. 6)
HR (%) Ratio* | 100 78 82 84 81 100 52
& (%) 1.4 1.9 1.7 1.8 1.8 1.7 2.5
% (%) Ratio* | 100 130 119 122 124 100 146
Ep (10%kg/cm?) " 13.2 § 7.9 . 9.6 . 9.3 . 8.9 . 9.6 . 4.8
12.6 7.4 9.3 8.6 7.4 8.6 4.4
) ~14.2) ~8.3) ~9.9)| ~9.6)] ~9.9| ~10.1)| ~5.6)
HR(%) Ratio* | 100 60 73 70 68 100 50
WE | (kg/cm?) | 107.2 88.6 86.0| 91.7 88. 8 116.1 76.6
(104.0 (85.4 (79.2 |(86.5 |(79.2 (112.1  |(75.4
o ~109.4) ~92.3) ~92.8)|~91.7)| ~92.8)| ~119.8)|~78.1)
HR (%) Ratio* | 100 83 80 86 83 100 66
& (%) 0.8 1.1 0.9 1.0 1.0 1.2 1.6
HER (%) Ratio* | 100 138 110 122 123 100 131
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iR E (on), BARLAEHE () BEHMTFRRITL )
each cooking temperature and time (Direction of grain is perpendicular to the span)
80°C 90°C
s | 72 | 96 | 120 | T 29 |TGreen | 24 | 48 | 72 | 96 | 120 | F1. 2
condition
1.2 1.3 1.2 1.1 1.2 0.7 0.8 0.9 0.8
a.roja.2 jaer .o .o 2.7 .6 (.8 .8 |(0.6
~1.5)| ~1.5)| ~1.3)| ~1.1) ~1.5 ~2.9 ~0.7) ~0.9) ~0.9) ~0.9)
43 47 43 39 44 100 25 30 31 29
29.4 | 31.8] 29.3 | 28.6 30.3 48.1 27.1 27.0 28.4 27.5
(27.4 |(28.6 [(27.9 [(27.2 |(21.2 (42.8 6.7 (26.8 (26.4 |(26.4
~32. 6)|~33.4)|~33.4)|~30.6)| ~35.3)| ~52.3)|~27.3) ~27.4) ~32.0)] ~32.0)
68 74 68 69 70 100 56 56 59 57
2.4 2.4 2.4 2.6 2.4 1.7 3.9 3.3 3.3 3.5
158 158 158 169 159 100 227 193 193 2.4
0.6 0.6 ( 0.6 ) 0.6 ( 0.6
0.5 (0.5 0.5
(0.6 | €0-6) 20, 7)) ~0.6)| ~0.7)
25 25 25 25 25
26.6 28.0 | 28.1 23.6 26.3
(2.6 |(22.8 [(27.9 |(22.2 |(22.2
~28.6)|~33.7)[~28.6)|~27.4)| ~33.7)
60 63 63 53 59
4.3 4.5 4.8 4.1 4.3
241 252 268 229 242
3.8 4.5 4.5 4.1 4.2 9.4 3.6 3.8 3.4 3.6
@G.6 (4.1 (4.2 3.9 @3.6 (8.4 @.5 @.6 3.0 @.0
~3.9)| ~4.D| ~4.9)| ~4.2) ~4.9)] ~10.1){ ~3.7) ~4.1) ~3.7) ~4.1)
53 63 63 58 59 100 38 40 36 38
69.3 | 68.5| 76.2 | 74.6 72.4 110.9 67.7 65.2 63.1 65.3
(63.9 [(61.7 |(72.1 {(72.2 |(61.7 (96.9 (66.7 (61.4 (61.3 |(61.3
~72.2)|~177.3)|~81.9)|~77.7)| ~81.9)| ~118.0)|~69.5) ~72.1) ~66.7)| ~72.1)
73 72 80 78 76 100 61 59 57 59
1.8 1.5 1.7 1.8 1.7 1.2 1.9 1.7 1.9 1.8
136 114 124 136 129 100 159 146 159 155
1.9 1.9 1.8 1.7 1.8 5.4 1.4 1.6 1.5 1.5
(1.6 (1.8 (1.6 1.5 (1.5 (4.9 (1.1 (1.4 (1.4 (1.1
~2.0)| ~1.9DI ~1.9)| ~2.0) ~2.0)] ~5.6) ~1.5) ~1.8) ~1.6)| ~1.8)
35 35 | 34 33 34 100 25 29 28 27
46.2 | 49.4 | 417.2 47.2 47.4 | 71.3 47.6 42.9 41.9 44,1
(42.9 [(47.8 {(43.5 |(43.4 |(42.9 (75.7 (43.7 (40.8 (41.1 |(40.8
~49,0)[~52.3)|~48.7)|~48.7)| ~52.3)| ~81.3)I~50.2) ~A44.4) ~42.7)| ~50.2)
51 54 52 52 52 100 62 56 54 57
2.5 2.7 2.7 2.8 2.6 1.4 3.5 2.7 2.8 3.0
145 154 ! 154 160 152 100 243 190 195 209
6.9 6.2 8.0 6.5 6.5 9.2 4.6 5.3 6.7 5.5
6.9 (6.7 |(5.7 [(6.2 |(4.4 8.7 (4.5 3.5 6.2 |@3.5
~7.5)| ~7.0)] ~8.6)| ~6.9)| ~8.6)] ~9.7)| ~4.6) ~6.4) ~7.6)| ~7.6)
73 65 84 68 68 100 50 58 73 60
80.5 | 73.4 | 76.1 86.6 78.6 119.9 8l1.1 72.4 72.6 75.4
(79.6 |(67.0 1(67.0 |(86.1 [(67.0 (115.3 (78.1 (65.7 (70.8 |(65.7
~82.3)|~83.5)~85.3)|~87.1)] ~87.1)| ~125.7){~85.6) ~76.6) ~75.6)| ~85.6)
69| 63l 66 | 75 68 100 68 60 61 63
1.2 1.2 1.0 1.3 1.3 1.3 1.8 1.4 1.1 1.4
98 98 79 110 103 100 135 104 83 107
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Table 4, (05%)
%( %%im)# Temp. 60°C
E5 |\ Epr (& o m & B '
Mark| N (ho) |"Green | 24 | 48 | 72 | 96 | 120 | Y529 |"Green | 24 |
of logs | ~_Tixe | condition condition
i Es (10%g/cm?) | 8.0 4.5 4.8 43| 45 7.4 | a3f
(7.2 (4.3 (4.4 (4.2 |42 6.8 2.8 |
| . ) ~9.3 ~5.0) ~5.9) ~4.5)  ~5.9)| ~&.0)| ~3.9)|
HE (%) Ratio* | 100 57 60 54 57 100 46 |
VIF | o (kg/cm?) | 86.3 72.6 69.3 | 65.9| 69.3 92.8 | 61.9
; (84.39 & (71371) (63.3 )(63 4 )(63 3 )(85.7 (67.6 |
1 ) ~89. ~73. ~74.1)|~67.7)| ~74.1)] ~99.5)|~64.2)|
C (%) Ratio* | 100 84 80 76 80 100 67 |
e (%) 1.1 1.6 1.4 1.5 1.5 1.3 1.9 |
;J:l:$(/0)Rano* 100 150 135 142 142 100 147 |
Ep (10%kg/cm?) 3.7 2.7 2.5| 2.5 2.6 2.9 1.5 |
@3.5 2.9 (z.g , (2.3 )(2.4 )(2.3 )(2.7 )(1.2 ;
) ~3. ~2.7 ~2.9)| ~2.5 ~2.9)| ~3.0)| ~1.D}
HR(%)Ratio*| 100 72 68 66 69 100 52 |
g | o (kg/emd| 59.2 47.8 47.4 | 48.1| 47.8 51.4 ' 41.4 |
(58. 22 5 (4262 , (47.3 )(44 3 )(44 3 )(49 2 )(39 0 F
) ~ ~50.7 ~47.5)|~49.7)| ~50.7)| ~54.5)'~45.3)|
H# (%) Ratiox | 100 81 80 81 81 100 7} 81 )
& (%) 1.6 1.8 L9 2.0 L9 1.8 | 2.8]
K= (%) Ratio* | 100 13 119 | 123 118 100 | 157
By (10%kg/cm?) | 10.5 6.7 6.8 7.0 13.0 | 5.4
(10.{0 5 (6.4 , (6.6 )(6.8 )(6.4 )(12.8 (4.4
. ) ~10. ~7.3 ~T.0)| ~7.4)|  ~7.4)] ~13.9) ~6.6)
W (%) Ratio* | 100 64 65 66 65 100 41
vig | o (kg/cm?) | 98.9 87.6 90.4 | 92.9| 90.3 123.4 | 72.9
(85.165 » (82.7 ) (88.64 )(85 9«5 (82.7 )(112.8 (70.3 :
| ~10s. ~97. 1 ~96. 1) 101.5)| ~101.5)| ~132.6)|~75.4)
HR(%)Ratio* | 100 89 91 94 91 100 59
S (%) 0.9 1.3 1.3 1.3 1.3 1.0 1.4
HER(%) Ratio*| 100 138 138 138 138 100 140
Ep (103%kg/cm?) 13.7 8.4 8.0 9.0 8.5 15.2 7.0
(12.8 (7.8 (7.5 (8.8 |(7.5 (13.3 6.1
_ ~15.0) ~8.9) ~8.6)] ~9.2)| ~9.2)| ~17.D! ~7.9)
(%) Ratio* | 100 61 58 66 62 100 46
1| (kg/cm?) | 151.0 112.1 113.1 | 129.5 | 118.2 154. 1 89.8
(138.0 (94.9~ 9.5 (21,6 |(94.9 (146.9 1(83.0
C | ~163.2) 128.5) ~119.8)| ~133.9)| ~133.9)| ~163.3)~93.9)
HR(%)Ratio*| 100 74 75 86 78 100 58
& %) 1.1 1.3 1.4 1.4 1.4 1.0 1.3
H®(%)Ratio*| 100 121 130 130 127 100 130 |
Ey (10%kg/cm?) | 10.1 7.4 69| 64| 69 1.6 | 65
9.2 7.1 6.2 (6.1 (6.1 (.o |61 |
(%) Ratio® ~10.6) ~7.9) ~T.D| ~6.6)]  ~7.9)| ~12.0)| ~7.0)|,
(%) Ratio 100 73 68 63 68 100 57 |
vy | o (kg/cm?) | 124.1 100. 4 92.1| 87.4 93.3 132.4 | 98.3 [
(121.2 (98.4~ (84.8 |(83.1 {(83.1 (124.0 |(98.2
| ~129.2) 103.9) ~94,8)|~90.7) ~103 | ~139.2)(~98. )
H®E(%) Ratio*| 100 81 74 70 100 74 |,
& (%) 1.2 1.4 1.3 1.4 1.4 1.1 1.5 |
HE (%) Ratio*| 100 110 109 111 110 100 136 I
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(Continued)
80°C 90°C
¥ o |RALE ¥ 1
48 | 72 | 9 | 120 Green | 24 | 48 72 | 9 | 120
Mean condition Mean
3.6| 3.4] 3.4| 33| 3.4 8.0 | 2.5 2.5 2.5
@.0 3.3 @2 |61 le.s (7.2 2.3 @2 @2
~4.9)| ~3.5)| ~3. 1) ~3. )| ~a.9)|  ~9.3)| ~3.0)! ~2.6) ~3.0)
97| | a7 45 47 100 3l 31 31
62.8| 62.9| 61.6| 60.2| 61.9 | 86.3 | 59.1 57.1| 58.1
61.0 |(58.9 |(58.8 |(57.3 [(59.3  |(84.0  |(56.6 (56.6 |(56.6
64, 2)|~64 2)|~64. 9)|~63.0)|  ~649) ~89.8)i~63.0) 57.7)| ~63.0)
68 | 68 | 66 | 65 67 100 69 66 68
1.8 18| 18| 1.8 1.8 1.1 2.4 2.3 2.4
138 | 138 | 138 | 138 140 100 | 218 209 | 222
5| 4] 15| 1s 5 4.3 1.3 1.2 1.4 1.3
.3 .3 la.s a2 la.e (4.1 (1.3 (.1 o |01
~L D ~L ~LD ~L )l ~1.9)| ~4a.6)| ~1.4) ~1.3) ~1.8)
52 47| 52 52 51 100 31 28 32 30
37.1| 37.0| 38.3| 37.1| 38.2 65.8 | 36.7 39.3 31| 36.4
(35.9 |(35.0 |(35.9 [(35.0 [(35.0  [(63.9 G6.7) (36.7 (Bl.2 |31.2
40, 6)|~40. 6)|~40. 5)|~41.3)| ~45.3)| ~69.3) ~40.6) 36.8)| ~40.6)
72 72 | 715 72 74 100 56 60 50 55
2.6 27| 25| 2.5 2.6 .5 | 2.8 3.2 2.4 2.8
142 | 152 | 138 | 138 145 100 187 213 160 187
5.3| 5.8| 48| 4.9 5.2 9.4 | 4.4 3.9 3.6| 4.0
4.0 (5.2 |5 |46 |4 0 8.7 @G.1 .9 @6 |3
6. )| ~1. D) ~5. )| ~5.5)| ~7. )| ~9.6)| ~5.7) . ~3.D| ~3.9)
0 45| | 5 e 100 47 2 39 43
77.3 | 82.6| 79.2| 77.2| 77.8 | 95.8 | 74.9 74.8 72.5 | 7401
(74.3 |(76.5 [(69.9 |(71.2 |(69.9  |(91.1  |(71.4 (71.4 (1.0 |(71.0
~82. 0)|~88. 4)|~91.3)|~80.3)| ~91.3)| ~100.2)|~76.7) ~78.3) ~74.2)| ~78.7)
63 | 67 64 | 63 63 100 78 78 76 77
5| 4| 7| 1.6 1.5 1.0 1.7 1.9 2.0 1.9
155 | 151 | 175 | 165 157 100 166 188 196 183
6.0| 57| 63| 5.7 6.1 13.3 | 3.9 } 3.9 44| 4
@7 |G.2 |(5.9 |49 |47 a7 |@.5 @.2 4.2 3.2
~T7.0)| ~6. D ~7.D| ~6.3)]  ~7.9)| ~12.9)| ~4.4) ’ ~4.4) ~4.6)|  ~4.6)
40 | 3 42 38 41 100 29 29 33 30
75.6 | 89.4|102.5| 90.7 | 89.6 | 154.7 | 83.3 | 83.2 80.0 | 82.2
(68.8 |(75.1~|(98.7~{(83.0 |(68.8° |(150.1 l(78.1 ((83. 1 (72.8 |(72.8
~80.5)| 104.3) 106. 7)~98 3)| ~106. 7)1 ~160.7)1~91. 0) ' 83. 4) ~87.9)| ~91.0)
49| 58 59 58 100 54 | 54 52 53
.3 el 1.6| 1.6 1.5 L2 2.2 2.1 .8 2.0
130 | 160 | 160 | 160 148 | 100 185 | ’ 184 158 176
: 7.7 ] 5.7 , 8'4 : 6.3 : 6.5 : 12.9 7.2 ! 4.3 5.8
7.6 5. 5.2 |(5.2 12.0 | 3.3 |@3.3
7.8 G [Ple ol 7.y gy iy 70D 5D ~7.2)
66 50 56 55 57 100 56 | 34 45
82.4| 82.4| 84.9| 85.1| 86.6 | 146.0 | 84.6 | 82.7 | 83.7
(80.0 [(80.0 |(84.8 |(80.0 [(80.0 = |(139.7 | (g o (61.6 |(81.6
~85. 0)|~85. 1)|~85. 1)[~90. )| ~98. )| ~150. )| B4 ~83.4)| ~84.6)
62 | 62 64 | 64 65 100 58 | 57 58
L1 L4l n3] L3 1.3 L1 1.2 1.9 1.6
98 | 130 | 119 | 121 121 100 104 l 169 137
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Table 4, (->3%)
%\ﬁﬂ{lﬁfg Temp. 6000
R -~
B |\ A (€DK v 5 |EAE
ar reen
Mark \ (o) |"Green | 24 | 48 | 72 | 9% | 120 | T L2 |G 24
of logs ~ Time_ | condition € condition
Eb (10%kg/cm?) | 11.0 | 7.0 7.2| 7.3 7.2 12.2 4.7
) .5 (6.7 6.9 |(z.0 (6.7 (1.6 (4.4
=L | ~7.2) ~7.4)| ~7.5)|  ~1.5)| ~12.8)| ~4.9)
HE®(%)Ratio*| 100 I 64 66 67 66 100 38
WK | (kg/cm2) | 121.6 | 97.9 107.2 | 106.0 | 103.7 142.3 | 80.2
(120.9 (83. 4~ (10,1 |Cl00.2  {(83.4 (131.0  {(69.6
| ~123.5) | 111.8) ~I1ILE)| ~11.7)| ~111.8)| ~152.6)|~85.4)
HE (%) Ratio* | 100 81 88 87 85 100 56
& (%) 1.1 1.4 1.5 1.5 1.5 1.2 1.7
HE(%)Ratio* | 100 127 134 134 132 100 147
Ey (10%kg/em?) | 5.0 | 2.9 D29 2.9 209, 37| 14
4.9 : (2.8 2.9 @7 (.7 3.5 (1.3
. ~5.2)| ~3.1) | N ~3.2)| ~3.2); ~4.0)| ~1.5)
H#E(%) Ratio* | 100 | 58 ' 58 58 58 100 37
oy (kg/em2) |  60.4 44.7 | 43.3| 43.0| 43.7 56.7 39.2
ViL
(57.2 (42.6 | (43.3) (41.3 1(41.3 (55.9 (35.6
) ~62.7), ~45.3) *9|~47.4)| ~A47.4)] ~58.3)|~42.4)
(%) Ratio* | 100 74 72 71 72 100 69
& (%) 1.2 1.6 1.5 1.5 1.5 1.5 2.8
H#(%)Ratio* | 100 } 129 125 125 126 100 184
Ey (10%g/em?) | 7.6 5.4 | 56| 5.9 5.6 8.2 | 3.1
6.7 (5.0 6.0 (5.4 (5.0 (7.9 (2.9
) ~8.3) ~6.1) ~6.2)| ~6.2)| ~6.2)] ~B.4) ~3.2)
H&R(%)Ratio* | 100 71 73 77 74 100 39
M | o (kg/cm?) 86.0 78.4 78.7 | 77.8 | 78.3 |, 93.4 57.7
(83.8 71.2 @71.4 |(72.6 |(71.2 (2.0 i(56.4
) ~89. 1) ~84.6) ~81.7){~83.8)| ~84.6) -~95.1)~61.6)
H&(%) Ratio* | 100 91 92 91 91 100 62
& % | 11 1.4 1.4 1.3 1.4 1.1 1.9
HE#® (%) Ratio* | 100 127 127 117 124 100 ; 164
) 4 KDFHE Note) Average of four measured values, * Green condition 100%.
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Decrease of hardness of each logs at
80°C cooking temperature.
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(Continued)
80°C 90°C
o B
s | 72 | 9 Green | 24 | 48 | 72 | 9% ¥ 39
condition Mean
5.4 5.6 4.5 12.2 3.7 3.5 3.5
4.5 |46 |41 (re 2.9 @3.2 Q.7
~6.3)| ~6.4)| ~5.1) ~12.8)| ~4.3), ~3.8) ~4.3)
45 46 37 100 30 29 29
76.2 | 73.5| 86.9 142.3 | 66.4 60.8 63.4
2.1 |(71.0 |(81.8 (131.0  [(58.6 (56.5 (56.5
~80. 1)|~78.0)|~94.0) ~152.6)|~71.0); ~69.5) ~71.0)
54 52 61 100 47 ! 43 45
1.4 1.3 1.9 1.2 1.8 1.7 1.8
120 111 163 100 155 148 154
1.3 1.4 1.5 5.0 1.1 1.2 1.2
.2 |(.2 (.5 4.9 (1.0 (1.1 (1.0
~1.5)| ~1.5)| ~1.6) ~5.2)| ~1.2) ~1.2) ~1.6)
35 37 41 100 22 23 24
34.4 | 36.1| 34.6 60.4 | 33.1 32.1 32.7
0.1 |((35.4 [(31.0 (57.2 (32.8 (30. 1 (30..1
~36. 1)|~36.9)|~36. 1) ~62.7)'~33.4) ~35.3) ~35.3)
61 64 61 100 55 53 54
2.6 2.6] 2.3 1.2 3.0 2.8 2.7
172 172 150 100 252 232 229
2| 3.8 3.9 7.6 | 3.2 ) 2.9
@G.0 (3.5 |@B.5 | 6.7 .9 .3
~3.5)| ~4.3)| ~4.1) ~8.3)| ~3.5) ~3.5)
39 47 48 100 41 37
64.1 | 62.71 64.5 86.0 | 62.0 62.4
61.4 |(57.4 |(61.4 (83.8 61.6 (1.6
~72. 1)|~68.0)|~67.0) ~89.1)'~62.8) ~63.0)
69 67 69 100 72 73
2.0 1.6 1.7 1.1 2.0 2.3
175 143 145 100 174 196

90,

Ratio of hardness
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Fig. 4 £#FEAR% 90°C TEBME Lics X0
FRRIC BT 22 e X DETFE

Decrease of hardness of each logs at
90°C cooking temperature,
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FERETERLICL EONII B LU CEDOETHRY Table 2, Fig. 2~4 1WiR¥, BEE TOER
R D, BRYEION I3 &t 1.0kg/mm2 ITFAZEE Ly, ThidEx 5 E45EO 13
D5Hy=n b (TA), »FA0IB), F¥+v-4 (VID), 4+ vy F 25vF (WNG)LUAHD
I, MEBEEICIIENDD L LTLNEBLAELTYHEIT2 2 EBNBENTHLA S, FRETE
PN Lok EDETEIL, FHETATIES S 60°C T80% < bV ELEM 100%), 80°C T
65% < B\, 90°C T 55% < BV THB, LichisT, EUEM O 1234 2.0kg/mm? [ EOFAIL
90°C LA EDEBAENDEE LD,

2) Yo RE(EY), BITFEE (or), BRALGIZHE (D (ThifiFizss)

ZERDELBIC KT 5 S 0fix Table 3, Fig. 5 253, Ev 2425 A (VIB) @ 2.26x10%
kg/cm? 2:5.35 v (2) (VI1) @ 13.3x103kg/cm? ¥ T, FEICEDODLFERTH -1z, Fh, &K
ROMBIZ X 52X KR 1o S OFERER T B E D2 B, o E—EIC Eb DEVGEASKEL
Lz b, i, P T Ev BSF UL BWOFEKRE T 5 &, SEOBEER—FTEVCBERR LT
B, LicdioT, WHIMEHELTEA W (X)) REwr k5, HFRETEBL k& & D Ep, oy,
s BLUZhbOE(LEY Table 4, Fig. 6~111RT, BEETCOERRERI Y, KM TIH 54 Ep
i3 2x10°kg/em? B, & 1% 2.5% U EOMEDRAL LB M BIROMENRIFTH -7, L

g

s

~
=3
T

YOUNGS modulus
BN A

L 1 1 ()
) =N () =) BN

B
Measuring part

) MBILIOH OBEAEEC LTOME (1), OHMAE» S5~ 6cm

BERBOREA 5T (r), (), s &L, 5KDFHIE,
Note) Each symbol (1), (»), (o3)--eeeeee- indicates the measured part
in the log.
(4): sapwood, (&), (#>)-eeeeeeee :heartwood each 5~6 cm apart

from the sapwood boundary toward the pith.
Fig. 5 SMBHOZREANMBEIC ST 5 ¥ v 775 GBl#FC L 5).
Young’s modulus of each logs at green condition.
(Direction of grain is perpendicular to the span.)
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1o, =B bOHEY BIEC L CEBLEY THALEND D EEXL TS,

SEO I3EED > HH 7 A (VIB) AMMBOEEL b BifHic B L TEEY 53R, TORMTF
74 (VIE) B33 WEBEDL > THD, 2D &, MORBERYERBITIEIZORALHLL
ichhh L, 02 B@EEFISETHE, KBTS D2, Ev OETERIZ 60°C TERAEM %
100% & 4% &#365%, 80°C T#50%, 90°C T#35% LEXTHLAREILMNS 5, ZhHOREXP

(%) s0%
100

Ratio of YOUNGS modulus
VA

0 2‘4 48 7I2 96 Ithﬂ
AR B @ "
Cooking time
Fig. 6 #KFEKR% 60°C TEHLI-LEDT VIR
BOETR

Decrease of Young’s modulus of each logs at
60°C cooking temperature.
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Fig. 8 #FA% 90°C THUPBME L IzLEDT v
7HRBOETR

Decrease of Young’s modulus of each logs at

90°C cooking temperature,
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901

AR N A
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Ratio of YOUNGS modulus

8

40|
30
201
10~
0 % 7 72 % 725
A B B R tar)
Cooking time
Fig. 7 #FEA#% 80°C THEHLHELILEDOTY
7B DETR

Decrease of Young’s modulus of each logs at
80°C cooking temperature.

[+ 4]

2001~ 60°C

&
S
T

Ratio of frtitious strain

FRERIFA D
o

2‘5 éjg 7‘2 9":5 IZLa
& B i Rl ‘hry
Cooking time
Fig. 9 ZFEAR% 60°C TEBLE L& XKL
SLBIETEE DR InR

Increase of fictitious strain of each logs at 60°C
cooking temperature,
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80" N
(%)
250}
.(%
=R =
S 200 B
E# s
2% o
N S
8 )nl: ““““““ oA s #
25 o R
150 / " = M 2*
1/ e Sk
G
2 Ve
177 S ’
22 25 75— % 720 R + % \?;_o
B @ s £ 85 hr)
Cooking time Cooking time
Fig. 10 #FA% 80°C THEPME L& X Fig. 11 FFEKR% 90°C TEBAE oL XOR
KIBIETSEE D3R KBTS B OB R
Increase of fictitious strain of each logs at 80°C Increase of fictitious strain of each logs at 90°C
cooking temperature, cooking temperature,

HERIER L BT 5 &, 60°C TIUZER UL BV TH B 80°C, 90°C TiX 10% <HWEWHET
BB, Tiobhdh, WML VEECHT2EENDREVWZ XS5, KL, 752 (VIB) AL
IR CETREZRL T B,

o DHEMRILPIIM TILBIREIC X 52ZHUTREE L, FHEE TOHMRILRD bhich - fepGE D
BT OWTIE, Ev OETRERRE HIF A, F7AKRFTKRETIED B, 60°C TiL 120~130
%, 80°C T 140~150%, 90°C Til 180~190% & HWWEieBh E b2 k5, LicdioT, &% 2.5%
PECLYS 3 2EBRECRRIIDTSIETHAS, ¥z, ¥7 4D & NEFRET, HinEOZEH
FBEAERNI) 5 Tc DR b Ich B,

3 TIHIE A

ElEh D > bEEIRD LAY Table 512K, YRREDOR — & V) —Tik, Ep2110x10%kg/cm? &5
W EORERZEIEITE RO T, SEOBHEDOI BTy (1DWIH), ~7v (2)MVMI), ~A5Y
(3)Y(L]), ArF+ +—27(VIK)D 4 KELETIEITHERSTE L ol o, SEITFRR
RENDID > oD TRIBEEBABIIT T, EBLEMO Bk b EICETELXERLT, K#gE2 X
10% kg/em? & B\ v BEICEBBE R RD I, ¥, THTHRERC 90°C D ETHEBBMETS Z &
R oT, BREBREX 90°C & L, ' ,

B COFERBERCRT IO, SEOBEL B MEL, e KEVONBENKI»/PE LD

Z itz b (Table 5, 6 ), L L, ¥7 4k Es 5&E <, Lk, & 3dinunitbhhrbbT,
HENENEEG N S BEbh T b, ChIHRFRACE L S, MoBEs RicoeZHzrl
TWBhBELELLRDY, ZORRIIMOMEDKEELVERTEILET S,



Table 5. LI X O HIELE TEBAE Lzt EORERE
Rate of lathe check of each logs at green condition and each cooking temperature %
=T \}Ei{j;ﬁ;%__MaIk» of logs
_XOBEgE Incline ™. | VIA | VIB | VIC | VID | VIE | VIF | VIG | IH | VIT | VIJ | VIK | VIL | VIM
REhEX T~ opening ™\ .
O“g;“ 31.5 | 23.5 | 48.8 | 39.1 | 25.9 | 44.4 | 44.0 36.9 | 38.4
: (20~50)((20~30)|(30~70)|(30~60)[(20~50)|(30~60) {(30~60) (30~50)|(30~50)
e .04 35.2 | 26.3 | 56.9 | 55.0 | 36.8 | 56.9 | 49.3 40.1 | 45.7
Green : (20~60)[(20~40)|(40~80)|(40~70)!(20~60)(40~80)|(40~60) (30~60)|(30~60)
condition| | oo 35.5 | 28.4 | 64.3 | 54.5 | 47.2 | 65.6 | 58.0 46.1 | 48.8 B
: (20~50)|(20~40){(40~80)|(40~70)((30~70)|(50~80)|(40~70) (30~70)|(40~60)
0.99 37.5 34.1 N 31.1 35.0 45.2 N 21.0 ét
i (30~50) (20~60) (20~60)|(30~60)[(30~60) (20~30) &
Thickness 90°G .04 45.4 38.3 | 20.0 39.6 | 45.7 | 56.5 | 22.2 23.1 m
of : (30~60) Bo~70)|C 20 ) (30~60)|(30~60)((30~70)|(20~30) (20~30) &
. ~
veneer 109 54.7 51.9 | 27.5 49.1 | 51.4 | 3.3 | 30.9 27.1 2
: (40~70) (30~70)|(20~50) (30~60)|(30~70)|(50~70)|(20~40) (20~40) g
1.02 mm 0.99 20.0 23.2 20.0 .
: (20 ) (20~30) (20 ) g
o 20.0 31.0 21.1 By
80°C 1.04 20 ) (20~40) (20~30)| §
1.09 20.0 35.9 23.0 ~
: (¢ 20 ) (20~50) (20~30)
20.0
0.9 | "0
60°C Loa | 29:0 )
23.8

) Nipfy: 21°, Hkf : 40~50 Note) Knife angle: 21°, Clearance angle: 40~50/,

— €92 —
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Table 6. Table 5 DEE|
Frequency of lathe
E**l
&% WA VIB VIG VID VIE VIF
7‘]13&5%:2
(mm)1.091.040'991.091.040.991.091.040.991.091.040.991.091.040.991.091.040.99
BEhES(%)
20 B F [12.9] 12 [26.9126.357.9 65 | _| _| _| _| _| _| _lis.8s8.8) _| _| _|
Under 20 |(4)[(3)](7)](5)H|D|(13) (3)]C10)
20~40 74.2| 64 169.3[73.7|42. 1| 35 | 2.8| 5.6/36.4|22. 6] 10 |63. 6] 50 [47.4j35.3| _ | 9.4/56.3
(23)|(16)|(18)((14)[(8)|(7 ) 1)|(2)H](12D|(7)|(3 219 9)|(6) (3)[(18)
40~60 12.91 24 1 3.8 _ | _ | _ |48.6| 50 |60. 6|58.0|76.7|36.4|44. 4(36.8| 5.9(48. 1(59.3|43.7
(4)]C6d|C1) (D)|(18)|20)|(18)[(23)[(12|( 8|7 )| 1 5{(13){(19)[(16)
60~80 o | __148.6{44.4] 3.0|19.4[13.3} _[5.6] _| __|51.9]31.3 _|
an|ae)|C1))6>((4) QD) ap|Cio)
80 LAk b 1
Over 80
Lemd iz b A
Number of lathe [10.3| 8.3| 8.7| 6.3| 6.3| 6.7/11.7]12.0[11.0/10. 3{10.0{11.0| 6.0} 6.3| 5.7| 9.0[10.7{10.7
check per cm
*1 Mark of logs, *2 Incline opening, *3 Rate of lathe check.
B R & 5
Mark of logs A VIB VIC VID VIE VIF
ﬁ%*d
\ RE 60°C 60°C 90°C 80°C 90°C 90°C
NP g
*S\Qnm)1.091.040.991.091,040.99|1.091.040.991.091.040.991.091.040.991.091.040.99
Balh® (%) \
20 LA F f62.50 100 100 _ | _ | _ | _{ _| _1too toof 100 _ | _ | _ {50 _| _|
Under 20 [(8)](5)](6) (2DH|UD|(3) BL&D)
o 375 | | | | _j23.3{s00r9.2) _| _| _|29.0 75 [18.543.8] _| _|
: 3) (7)H|aD|a9 (CRICHIEDIED)
40~60 |t 1 | _| _s6.7/50|20.8 __ | _| __161.3/20.8] 63 | 6.2 _ | _|
aniaa|cs) AN AL
20 9.7| 4.2[18.5
60~80 T T T T el T T T T Teeen|ed) T T T
80 LI E [ (N RN N (N RN N I BN N N (N U U R NN R
Over 80
1emdp e b AH
Number of lathe | 8,0} 5.0] 6.0 —| —| —|10.0|8.4| 8.0} 2.0| 4.0] 3.0j10.3] 8.0] 8.0 5.3 — —
check per cm

) (O OREZRAL, EINEOREIT48FH

Note ( ) Numker of lathe check,

Cooking time : 48hr,

*4 Temperature
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h X o #H E
check on Table 5
" VIG VI VII viJ VIK VIL VIM
|
1.09[1. 040. 991 09)1. 0410 991 091 040. 991 091 040. 991. 091 040. 9911 09}1. 040099/ 1.09 | 1.04 | 0.99
I | l
44494444 ——=—=- 4 4 -
12 j26.7ls6r) |1 _\ . _l U lsa.6l67.6089.7] 29.4| 52.4] 78.9
(3)|(8)|Un) (1s)|23)|Ca)| (5)] (| U5
60 [73.343.3 | | | L 1 1 b b b b | 135.732.4110.3) 70.6| 47.6| 21.1
15)|(22){(13) ao|an|(3)] a| (o) (4)
| | bbb e
7) (3
8.3[10.0[10.0] — ainiaininin i ininis — 9.011.3] 9.7 5.7| 7.0 6.3
:

VG VIH VII viJ VIK VIL VIM
80°C 90°C 90°C 90°C 90°C 80°C 90°C
1..09|1. 040. 99|1. 09]1. 04{0. 99|1. 09}1. 040. 99]1. 09]1. 04{0. 99|1. 09|1. 04]0. 99|1. 09]1. 040. 99| 1. 09 | 1. 04{0.99
4.5/14.368.2 | _lss.o| | _| _| _| _| _ler.3jzz.8 _| 70 [88.9| 100] 42.9| 69.2| 90
C1)|(3)|18) (7) 371 (168D} (6)] (9)] (9)
77.3(85.7|31.8145. 5| 75 | 50 134.5(53.684. 6] _ [21.7|51.7[72.7[22.2] [ 30 |11.1| _|57.1] 0.8 10
UD[A8)|C7)H1(10)((18)|( 9)|(10)|(15)[(22) (5)](15)|(8)[(2) (6)1(2) (8)] (4] (1)
18.2) _| _lsa.5| 25 [11.1[51.7/46. 4|15 4162.5]47.9148.3] | _ | _| _' I R R R

(€] (12)1C6)|(2)|Us)|U3)|(4)IUD|A D14 '
e L Bresio.e) | | L o ]
(4> (CDHED) )

7.3 7.0 7.3] 7.3] 8.0| 6.0 9.7 9.3 8.7/ 8.0 7.7 9.7 3.7| 3.6] — 6.7! 6.0[ 2.7 4.7 4.3 3.3
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HERBRB RS

WA (AL 12)

(Green condition)

g mm DOEERE 099 mm
g M Incline opening
S
\Zim- TR L e
,U,‘,J!aq.
A
X o I 2 3 4_5 6 7 8 7 10 1
8 = 'S S
Number of revolution
§ mm DOERE 04 mm
g uf Incline opening
Ty
~ l‘ﬁ‘..‘. x 4...’
Qﬁm
a
g1 00
§ L 1 L L 1 L 1 i N L 1
& 0 1 2 3 4_5 6 7 8 9 10 11
6] z
Number of revolution
s mm POERE L09mm
g wf  dncime opening
Sa
54 LOF L XX
o
&50,9-
<~
§ B 1 1 1 L L 1 I I 1 1
& o0 1 2z 3 4 5 6 7 8 9 10 11

B & ¥
Number of revolution

) A 21°, 3kf: 40~50

Note) Knife angle: 21°, Clearance angle: 40~50/
Fig. 12 Frphg L IHIBEE S (VA

Thickness of veneer at the begining of cutting

with each incline opening (V[ A).
wc (EmATE)
(Green condition)
s§ T DOER 099mm
S T Incline opening
5 ® 0P P
a’% o9F
§ T
o 1 L 1 1 1 1 1 2 1 1
< 23 5 6 7 g 9 10 17
= &8 A 9
Number of revo/ution
s nm DOBERE 104 mm
§ M L1k Incline opening
3
S R OF < 7. By = e X .
12l
8% ogb
R
3 A ; L1 ; " : % P 1 1
N 2 3 5 6 8 9 w0 N
= B =
Number of revolution
s mm AD®ERE 109 mm
Sa LI /nt///:e opening
" x . * x x " X x
- P
e
g T o9
if; 1 1 1 L 1 L 1 1 1 L
= 0 I 2 3 4 _ 5 6 7 8 9 10 1

B &7 &%
Number of revolution

) AwA: 21°, A 40~50/
Note) Knife angle: 21°, Clearance angle: 40~50/
Fig. 14 FrfEgt L pHiBEHRES (VIC)

Thickness of veneer at the begining of cutting
with each incline opening (VIC).

#2182
B EAER)
(Green condition)
g mm ¥ 0gewe 0.99 mm
A Incline opening
N . ax
w M LOF TR TN XX
)
» .
P
85 a9t
S
< PR TR TR SR SN SR ST SUN S N |
2 T Z 3 4%_35 6 7 8 ¢ 10 11
= @ @; X
Number of revolution
o mm DOREXE 104 mm
§ Mr Incline opening
Ly o Ax 2 X
< g MOF XX TR X X ¥
)
o™ o9
[N
<
3 —
= 5
R B = &%
Number of revolution
o mm »HOgEEE 1.09mm
g, Incline opening
Sk I W NN i
AR LoFT T
s s
a T oI
2
x 1 1 L L 1 I 1 L It 1
g 0 1 2 3 4_5 & 718 9 /01

5] 74 > S
Number of revolution

) A 21°, #%f: 40~50/
Note) Knife angle: 21°, Clearance angle: 40~50"
Fig. 13 Mgk s o3 KE X (VIB)

Thickness of veneer at the begining of cutting

with each incline opening (VI B)
D (B AIE)
(Green condition)
§ DO 099mm
s, MF Incline opening
S
tgm-r"'."' = ey
87 oop
<
x
< " 1 1 Il 1 I L
g o 1 T 3 4_25 6 7 8 v i0 1
0] B
Number of révolution
IS
g mm P OEERE 104 mm
§ " HME Incline opening
NS ag MO TV R TTREOOR TR > L
2% ol
875 09
é 1 " ) 1 1 1 L N 1 1 N
£ 0/ 2 3 4_5 6 7 & 9 /01
B &= ¥R
Number of revolution
o pDOEERE 109 mm
$ ""'; Incline opening
Spi e . f
< 1o L0F s - = =
o
3{3_09-
_%\ 1 1 1 1 1 1 1 1 1 1 1
-;5‘0/2345_6739/0//

= #®
Number of revolution

) . 21°, 3Kf: 40~50/

Note) Knife angle: 21°, Clearance angle: 40~50/
Fig. 15 F PR L g KE S (VD)
Thickness of veneer at the begining of cutting

with each incline opening (VID).



M OWHE 12 ORIED « PRE(LFER)

mE (R 12)
(Green condition)

§ mm DOEE 099 mm
N S [acline  openi-
Sa i penisg .
L S L
ol
g ¢ 09r
3 PR S S S SO S T S
K 0 1 2 3 4 _35 6 7 8 9 10 I
c] A 4
Mumber of revolution
$ mm O RE (04 mm
S o Incline gpering
& ] x L x > x
SO e = -
&E’fL
g0
3 PR S S S S ST N SR T
= 0 / 2 2 4 5 b 571 8 9 10 1
@ _
Number of revolution
DOoEmw 109 mm

A Inclire opening
< MF x % . P = " x
SE x « - L e e«
§m/”- . x

). 3
o 5 09F
g2
5 W — 1 1 1 1 1 1 1 1 1
2 0 1 72 3 4_5 6 7 3 9 10 1
N

[©] 7 oW
Number of revolution

) N4pfa: 21°, FkfA: 40~50/

i F (% AI1F)
(Green condition)

— 2567 —

g mm DOEEWE 099 mm

N " 2 Incline opening

S x %

w M T TR R R e -
au *

'y

g 0.9

% 1 I L 1 1 1 1 1 1 1 1
£ 0T Z 3 4_5 6 7 8 9 10 1

@ & ¥
Number of revolution

mm A OEERE 1L04dmm
LI Incline opening

x x x x x

SIS

B
g LOF
» 09F

Thickness of veneer
W

0 ; 2 3 4_5 6 7 8 9 /10 /'/
B @ %
Number of revolution

Number of reiolution

) A 21°, kA 40~50/

s mm HJORERE /[09mm
g .t Incline opening
S LT
\‘S ;& 1.0 T B S - e
a B

-~ -
FEN 09|
§ 1 L 1 1 1 1 1 1 i R - -
N 0 / 2 % 4_5 & 7 & 9 10 1

B & %

Note) Knife angle: 21°, Clearance angle: 40~50/ Note) Knife angle: 21°, Clearance angle: 40~50"
Fig. 16 F ek oEKRES (VE) Fig. 17 N opEgk L pEKES (VIF)

Thickness of veneer at the begining of cutting Thickness of veneer at the bigining of cutting

with each incline opening (VI E).

I G (R 2012)
(Green condition)

§ o DOERE 099 mm
S M Incline opening
= 8 P S S
PP I e e e % x
«
g }? o9F
N
§ L L L " L L s I 1 L 1
S 0 1 2 3 456 T 8 ¢ 10 1
B #& ¥
Number of revolution
S m DOERE 104mm
§ & 11k Incline opening
B R e e e
« B
P 09k
$
< 'l ! s 2 " N s ' ' L 1
K 0 1 2 3 4_5 6 71 8 9 10 11
p 3
Number of revolution
S AOEEE 109 mm
Y mm .
S Incline opening
S N "
S ¥ - = . PN =
s & Lof * *
a B
S x 09F
<
3 1 T 1 L \ L 1
=

B =
Number of revolution

) A 21°, dfa: 40~50/

with each incline opening (V[ F).

L (% M 2)
(Green cordition)

@ L 4
Number of revolution

) Hmf: 21°, %fa: 40~50/

< DOBERE 099 mm

S mm ’ P

S Incline opening

s » PP

‘6; rof . - v -

8% os}

S

}§ 0 L 1 L 1 " L 1 L [l I

< 203 @5 6 7 8 9 0 I
Number of revolution

§ mm [}JDEI& 1.04 mm

& Incline opening

I

s® : e

a3

€ ¢ o9f

]

é 0 4 2| 1 2 " 1 i " 1 L 1

3 5 6 7 8 9 /0 I
= Bz K

Number of revolution

é 5 OB Rk 1.09 mm

¢ L Incline opening

Sg et e

5 & lOf *

-4 * -

§ - (34 d

:§ 4 1 . 1 " ' 1 1 1 1 N

< 0 / z S 4 _5 6 7 8 9 10 N

Note) Knife angle: 21°, Clearance angle: 40~50/ Note) Knife angle: 21°, Clearance angle: 40~50"
Fig. 18 X npEgt s MIBERES (VIG) Fig. 19 JropEgk s FHEKES (VL)
Thickness of veneer at the begining of cutting Thickness of veneer at the begining of cutting:

with each incline opening (VIG). with each incline opening (VIL).
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M (% @ 1#) A (60t — 48nr & )
(Green condilion) (Cooking temperature :60'c
g ™ DOEERE 099 mm time : 48hr)
22 fi enis
§ & Incline  opening - S mm DOBERE 099 mm
Sl - = bl x x T § LIk Incline opening
3R o9 ‘siw- R R
% * 1 I 1 2 I 1 1 2 N I 1 ?} ). 3 09+
3 0 ! 2 3 4 5 6 7 8 9 0 N N
= “ [? fE; /ﬁf ' § g A T T T W | o
umber of revolution 0o I Z 5 4_29% 59 10
' s B oEm %
Number of revolution
§ DUBERE 104 mm
§ # i lncline cpening x M % ¥ % ’"’/" A O BE /.04 mm
sz “OF = * ¥ ” § 8 E Incline OP.En/n_z{ N - .
88 ast B S e A A
SR w B
X 1 n L I 1 1 1 1 1 1 4 Q. 09F
.‘s‘ 0 /2 4 5 6 7 8 9 10 n N ~
B =5 < 1 P S B I T S S
Number of revolution S0 T2 T 4 /R S B R ]
& DOEERE 109 mm Number of revolution
§ M. Incline opening
Sy e x e ke i g m DOwEE 109 mm
S lOF N LR LR s ” X Incline opening
x = M = *
§’§oy- é;w- SR —
§ 1 1 [ 1 1 1 L I ' 5 - 09F
g 0 J 2 3 4_5 6 7 8 9 0 U §°
B E X < 4 T 1 L PR S| L
Number of revolution g 2 5 4_& 6 7 8 9 0
= LS 8

) Ff: 21°, kA 40~50/
Note) Knife angle: 21°, Clearance angle: 40~50/

Fig. 20 M npEgk L oM RE S (VIM)

of veneer at the begining of cutting

Thickness
with each incline opening (VIM).

wc

Number of revolution

) Fimeg: 21°, kA 40~50/

Note) Knife angle: 21°, Clearance angle: 40~50/
Fig.
Thickness of veneer at the begining of cutting

21 MOPE#EE THERES (MA)

with each incline opening (V[ A).

(90%c — 48hr & )

. . oo (80c— 48 hr )
(Cooking temper'atureﬂoc (Cooking temperature: 80
< m time : 484r) time : 48.4r)
N lzﬁgesip:i; 099 mm < mm DOER 05 mm
§ B ki s § LIT Incline opening
R —— Ty ) ) i ]
S PaY/ CLAE]
w2 o5t S 1’
g < 28 09
~ 1 I 1 1 1 1 i 2 L 1 1 g ¥
L o T 2 3 4_45 6 7 8 9 10 I < [ A VA U U U N ST SR VS T |
S B m®m % R o 1 2 3 4 6 6 7 8 9 10
Number of revolution = B ®E ¥
Number of revolution
§ ™ JOEERE [04mm
R Incline opening S mm AOEW 04 mm
S . o N Incline  openir
2B . g Incline opening
B ) e T4 Y e, .,
o B 5 | LoF * R X
w . 09F Py
v~ a
§ E Qr o9F
3 ; é - G e é '; /'a 7 g P R S W SR W SU N
: s \
R T lmT m wm & o TF ¥ i 5 67T & v 00
Number of revolution = >4
Number of revolution
g mm ADE W 109 mm
§ w}p | focline opening 5 mm JOEERE 109 mm
s e o e et S b Incine opening
o » PRI % %% S . . X . %
S 1R Lo bl iﬁ N P a3 PR .
as s m/.a- % o
g N 09 28
x 3 87 09k
S £° ey .
< ; 7 A R
: e £ o 235 4 5 €67 8 900
Number of revolution O] k28
Number of revolution

I N 21°, kA 40~50/

Note) Knife angle: 21°, ‘Clearance angle: 40~50/
Fig. 22 N OPEgE LB EKES (WMC)

Thickness of veneer at the begining of cutting

with each incline opening (VIC).

Fig.

with eac

¥) Nipfa: 21°, A 40~50/

Note) Knife angle: 21°, Clearance angle: 40~50/

23 F D EHERES (VD)

Thickness of veneer at the begining of cutting

h incline opening (VID).
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viE (90T~ 48hr- RB) WF (0% - 48 AW
(Cooking temperature : 90 ¢ (Cooking temperature : 90
time : 48 4r.) time : 48hr)
Lo D OERE 099 mm S mm .
3 I”; | Incline opening § Tl D OE® 099 mm
§ " N Sy Incline o;l)en,ny .
R0 R Smf T T T *
9
?ﬁ’ osf ¢ 2 oot
g 3
X 1 " 1 I 1 L L " AIH-—H— 3 i s i T L M 2 L "
S o T 2Z 3 4 _5 6 T 8 9 101 & 0 | 2 3 4_5 6 7 8 9 10 11
e B & W = B = %
Number of revolution Number of revolution
g mm DOERE 104 mm § " peoEm - L0dmn
S MP Incline opening g iy Inchine opening
Sy . - v Sy .
L x_ X > x x X % X x " x = " x % X
I 3 A * S R L0F ~
a8 o B
g-\\- o9r § + 09F
:§ 1 " L 1 L . 1 I I T W %
WS 01234 5 67 8 9 100 & 0 1 2 3 4_5 6 7 8 9 10 1
B & B ® ¥
Number of revolution Number of revolution
o pPOBERE /09mm S Ok /09 mm
8 7";_ Incline opening ] 77 Incline opening
N N TP L s " R P Xow ¥,
- N % x x s - 8 BT o
s 18 LOF S iz 10F . L
o B a
¢ o9 g ?os-
3 IR N S S U S S SR 3 P S S SO S T S S
£ 0 1 2 3 4 _5 6 7 8 9 10 1 & 0 I 2 3 4_5 6 7 8 9 J0 1l
E] T W o

Number of revolution

W) A 21°, HkA: 40~50/

Note) Knife angle: 21°, Clearance angle: 40~50/

Fig. 24 F e FIiBRE s (ME)
“Thickness of veneer at the begining of cutting Thickness of veneer at the begining of cutting
with each incline opening (VI F).

-with each incline opening (VI E).

B ®
Number of revolution

) A 21°, kK 40~50/

Note) Knife angle: 21°, Clearance angle: 40~50/

Fig.

25 FOEMEEMERE S (WF)

WG (80 — 48hr. % B) W H (90T — 48hr B M)
(Cooking temperature : 80°c (Cooking femperature : 90°c
time : 48hr) time : 48 hr)
§ nm NOERE 099 mm g mm DOgE B 099 mm
g Incline opening S uf Incline opening
S s » x x — R « == ke xoxox =
R T i § ROFTTEE T T
28 .
g 0.9F 8 09+
.ﬁ <L é 3 2‘ 3 :S ; é ‘; I.O ;I ‘g 3 Y 1 1 1 I 1 1 é 5 /.0 I./
K< 0 1 S T2 3 4_4&6 6 1
B 8 # = s 0 ' &
Number of revolution Number of revolution
g m DO 104 mm o mm DOERE 104 mm
S ® LIk Incline opening %g 1 Incline opening
§._ x " Y X x x N3 L e w * XX €. . x x % ¥
54 LOF N % & Lof = i
Y. 2 ) &
g+ o9 g o9
&< 0 I 2 3 4_5 6 7 8 £ 2 3 4 5 6 1 8 9 10 Il
N @ & X Ny 0 7 = ’ [T -4
Mumber of revolution Number of revolution
o DOERE /09 mm . DO 109mm
g m Incline opening g mm Incline opening
S, MF L« . ] S «
oy g » " oz " — S & x x » R x
S 48 LOF « . .. *sﬂ,g_ .
an - B
Lo g T o9
L N N N N L " N " N " " < A . . N . N N N N N . N
& o 1 2 3 4@5!56 & 3 9 10 I & o F Tt & 7 & 7 100

Number of revolution

@ >4
Mumber of revolution

) N 21°, kA 40~50 ) A 21°, Hkfg: 40~507
‘Note) Khnife angle: 21°, Clearance angle: 40~50/ Note) Knife angle: 21°, Clearance angle: 40~50/
Fig. 26 FnipgE Lo RES (VWG) Fig. 27 FniEgE L miiERES (VIH)

“Thickness of veneer at the begining of cutting Thickness of veneer at the begining of cutting
‘with each incline opening (VIG). with each incline opening (VIH).
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/] (90T~ 48nr. B3%) wJ (90T — 48hr. )
(Cooking temperature : 90°c (Cooking temperature: 90c
time : 48 hr) time : 48 hr)

mm DO 099 mm s mm DOBERE 099 mm
§ /./} Incline opening & WP Inclne opening
N ) S S——— Su . SR
S 3 LOF S LOf L ex o » x
o
E’:f» o9t g‘? osf
3;' 1 1 e 1 1 1 i 1 1 s 1 5 1 1 n 1 i 1 1 4L 4 1 1
< o [/ 2 3 4 5 6 7 8 9 10 11 S 0 7 2 3 4 5 6 7 8 9 10 1T

B & & = B #® K
Number of revolution Number of revolution
o DOERE 1.04 mm .
S mm , p s mm D DEEWE /.04 mm
§ LI _Inc/:ne opening § L1t Incline opening
S X yx oyt X Sy x LR SN M
S 4 Lof % & LOF ”
«
g % o9t § };; o9f
:'s 1 : s L 1 M N J 1 . s 3 K ' " L 1 " " 1 1 1 1 .
N 0 /2 3 4@5_6 7 8 9 10 1 I 0 I 2 3 4 5ﬁ6&7 8 9 w0 1
Number of revolution Mumber of revolution
< HDOBEWE 109 mm
g mm P T g ™ Inclne opening
s LMF o, N2 . .
s L Sy T
SR IOF DOBRE 09 mm S LOf *
g}} ook Incline opening é?,};! ast
X v QI
L — PR y N 3 X
S 5455 5o R o Ty s e T
z 3IX [

=
Number of revolution

Number of revolution

) A 21°, dkf: 40~50/
Note) Knife angle: 21°, Clearance angle: 40~50/
Fig. 28 Frppit L giiisEs (V1)

Thickness of veneer at the begining of cutting
with each incline opening (VI I).

B A 21°, A 40~50/
Note) Knife angle: 21°, Clearance angle: 40~50"
Fig. 20 NnpEpEs BREZ (1))

Thickness of veneer at the begining with each:
incline opening (VI J).

m K (90 — 48hr & ) WL (80 — 48hr & W)
(Cooking temperature : 90°c (Cooking temperature : 80°c
time : 48hr.) time : 48 hr.)
§ mm D‘DEEI&' 0.99 mm g mm DOBERE 099 mm
QI Incline opening A Incline opening
Sy |t e e i taea,, g, —
s ag LOT - xsﬁl.o- R x
8B o9 a8 osf
Se o9 N
3 P S S S S WY S < S T R S S S S S S S T
S o0 [ 2 3 4« 5 & 7 8 9.0 I g o0 1 2 3 4_5 6 7 8 9 1011
G} 7 @ (24 .
Number of revolution Number of revolution
mm D ORERE 104 mm
$ Incline opening s mm DOGERE  L04mm
g o * L  Lf Incline opening
S e e M ek xtara Sy . . x
5 AR 1.0F x ks 15 1-OF x i
8% ogt 8% oo}
S 1 " L L PR L 1 3 1 1 ! 1 L L ! 1 1 2 N
< 0 2 3 4 5 6 7 8 9 /0 1 § 0 12 3 4_6 6 7 8 9 101
B #& & @ ¥,
Number of revolution WNumber of revolution
x I X0 EEmE 109 mm
g ™ « x * g mm Incline opening
N, o« =, . e S, MF o~ . . x
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IX. Rotary Veneer Cutting of Thirteen Species of Kalimantan Woods

Yoshimasa Ecusa

(Résumé)

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

The data obtained from tests of mechanical properties which comprised Brinell hardness,
Young’s modulus, bending strength and fictitious strain (direction of grain is perpendicular to the
span) on each green or cooked log are shown in Tables 1~6 and Figures 1~32.

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

By these results, fairly good veneer were obtained from Jelutong, Karas and Giam at green
condition.

Good quality of veneer were obtained from, Champaka, Light red meranti and Keledang at
cooked temperature 80°C, and from Resak, Borneo oak and Kelat at cooked temperature 90°C,

Good quality veneer was not obtained from Teraling, Giam and Balau (2), (3) even at
cooked condition 90°C.
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Balau (1), (2),(3) and Borneo oak are too difficult to cut at green condition
In this cutting test the following conditions were used for all species of woods.
Thickness of veneer: 1.02 mm
Knife angle: 21°
Clearance angle: 40~50/

Incline opening: 0.99 mm~1.09 mm
Cooked temperature and time: 60°C~90°C, 24 hr~120 hr.
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HERBRSTMERE F208%5

Table 1. B w

>

D

Drying characteristics
BREGE) ~
" < BA &t Bz o DM AR
3 .. . . Apparen !
Condition Thickness  specific gravity' Initial M.C.
Tree kind of log (green) . (oven dry) |
(mm) (g/cm?) ! (%)
1.0l 0.37 195.6
Jelutong (LA untreated .
(1.01~1.02) | (0.36~0.38) (184.9~208.0)]
0.99 0.42 107.4
Karas (VIB) untreated
(0.98~1.01) | (0.41~0.42) [(106.5~108. 4);
0.96 0.73 | 55.1 |
Teraling (Iec) untreated '
(0.90~0.99) | (0.72~0.74) | (49.6~60.6)
1.0l 0.49 142.3 !
Champaka (VID) untreated
(0.99~1.01) | (0.48~0.49) {(138.3~146.7).
0.99 0.92 36.1 !
Giam (VIE) untreated ] :
(0.98~0.99) | (0.91~0.93) | (35.3~37.5) :
1.01 0. 64 83.2" !
Resak (VIF) untreated '
(1.00~1.01) | (0.63~0.64) | (78.5~87.6) !
: 0.99 0.47 56.3 i
Light red meranti (MIG) untreated N ;
(0.99-~1.00) | (0.47~0.47) | (53.5~58.6) ;
1.00 0.77 50.4 |
Balau (1) [QU839) untreated :
(0.98~1.01) | (0.76~0.78) | (49.7~51.0) :
cooked 1.06 0.90 46.5 |
Balau (2) (i '
90°C, 48hr | (1.05~1.06) | (0.90~0.91) | (46.2~46.9) '
cooked 1.04 0.93 3
Balau (3) arJ ;
90°C, 48hr | (1.03~1.05) | (0.91~0.94) | (42.8~43.8)
cooked 1.04 0.92 44.7 |
Borneo oak (VIK) . !
90°C, 48hr | (1.03~1.05) | (0.89~0.93) | (44.4~44.9) |
.01 0.53 1242
Keledang L) untreated !
(1.00~1.02) 1 (0.52~0.53) {(113.9~129.0):
1.0l 0.70 85.5 i
Kelat (VIm) untreated
(1.00~1.01) | (0.69~0.71) | (84.9~86.0)

Note) *! EX1.0mm BEigOEMREEHE (& KEI510% % T)
*2 B X1.0mm HifROEEREHE (60%5510% % T

Size of sample :

20 x 20cm, Number of sample: 4

Drying condition : D.B.T. 138°C~140°C, W.B.T. 56°C~58°C,
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Drying rate (first stage)

% OB B

Drying time

il

IfER (IR, 27

Kot

% in (S]] Mot | Fhmenal” | Fomartes | Sk g e
19.5 2.43 9.25 9.13 | 3.07 5.75
(19.2~19.7) | (2.40~2.46) | (8.90~9.73) | (8.78~9.60) | (2.90~3.22) (5. 60~6.00)
19.7 2.69 5.54 5.61 3.17 7.52
(18.2~20.5) | (2.49~2.80) | (5.10~5.86) | (5.18~5.94) | (2.98~3.34) (7.33~7.73)
13.5 3.08 4.53 4.78 5.11 8.20
(12.5~14.0) | (2.85~3.19) | (4.07~5.07) | (4.29~5.35) | (4.77~5.30) (8.00~8.33)
16.1 2.67 9.32 9.20 4.05 5.48
(16.0~16.3) | (2.65~2.71) | (9.30~9.37) | (9.18~9.24) | (3.99~4.07) (5. 40~5.53)
8.3 3.28 4.29 4.35 11.60
(7.8~9.0) | (2.14~2.47) | (3.95~4.50) | (4.01~4.56) o (11.50~11.73)
12.8 2.72 7.01 6.92 5.11 10.43
(12.4~12.9) | (2.63~2.74) | (6.82~7.25) | (6.73~7.16) | (5.00~5.20) (9.93~10. 67)
18.8 2.94 3.35 3.39 3.65 6.62
(17.0~21.0) | (2.65~3.28) | (3.20~3.48) | (3.25~3.53) | (3.58~3.62) (6. 47~6. 67)
1.5 2.87 5.20 5.20 5.89 8.54
(11.2~12.0) | (2.80~2.99) | (5.02~5.40) | (5.02~5.40) | (5.80~6. 10) (8. 47~8. 67)
8.5 2.60 5.08 471 | 9.62
(8.3~8.7) | (2.54~2.66) | (4.97~5.20) | (4. 61~4.82) o (9. 47~9.80)
10.4 3.16 4.51 4.29 10. 04
(10. 1~10.8) | (3.07~3.28) | (4.37~4.63) | (4 16~4. 40) o (9.73~10.27)
8.5 2.56 5.48 5.21 10.80
(8.3~8.6) | (2.49~2.60) | (5.18~5.71) | (4.93~5.43) o (10. 63~10.96)
15.0 2.63 8.21 8. 10 3.93 7.26
(14.6~15.3) | (2.55~2.68) | (7.76~8.78) | (7.66~8.67) | (3.77~4. 12) (7.20~7.33)
1.4 2.49 8.22 8. 11 6.05 9.00
(10.7~11.5) | (2.40~2.58) | (8.00~8. 43) | (7.90~8.32) | (5.80~6.20) (8.73~9.20)

Drying time of 1.0 mm

thick veneer

(M.C. reduction

: original green M.C. to 10%)

A.V. 1, 1m/sec. Drying time of 1,0 mm thick veneer (M.C. reduction : 60% to 10%)
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HNTA, TIVY, FT 4, ~59(1), A7537(2), 15%(3), Erx* A—7
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5o

e, PHAEKBOEMZOL 2 o b DL ERMB LI L DR DL X, FA—HIHEKER (60%) m
HLUAEERR (B) #FBECH LT ey b 5L Fig. 1 232 HR, (3EA EDBEOGBRRI
BREL GTOANLBGRCSH B, ORI TF v Voih, VH2, 75y MEISEECKIE L siaeg
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Relation between apparent Relation between apparent

specific gravity and drying time. . specific gravity and shrinkage.
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A HETHAERY L, MBMEIC L - TERREDDEILRB LD EELBRS,
2. Wt OE

EEEE A IE LeREHC W CIER R (RE AR DLRIEER A E LIicfR% Table 1 1TRL
foo BB OWTHARELNMREOBFRERDE L, Fig. 20X 5FELWA5 Y Faihbhb,
K E CRIERTT > TCHEMITOWT, 2FIER (@) OLEARE () THTIHERDT AR S
b, FDEL14~T TH o1, SEOHRABED I BT T VY, F+ V-4 h, A5v (1) TRZ
A1 THD, EhDTUNIREELD, ok, WEECHELICHEECREEDHEYRTHOIT.
TA=XY, AVEFADNDH ST,

LA ED X 3 ie IR DIERI IR OB PMIC X - THINT 2@ e e DT, D&%
THIDITBRRD X 5 mFERE Tt ol, Tisbhb, BAIMHEROIWOHER GIEERTIE O ER.
BH (m) F7k () OfZfE) »HEX5mm, § 110mm ORARE LY, IhrblifhmR X
10mm OFEGRRE L & - T, EAER XOEHAE (90°C, 48hr) ORBIERRGHEL, 2L LIk
DIFER B Lic, &2 TOEHRR LA Ic0l, BoEE, BAE R I OEBAEY LR
FEARORA—(LED B2 DD TH B,

REREFRE Table 2 [TRT & B0 C, HERIEBIHORILZERCLALLD (A) &, BHhEok
THEEEC Lcd D (B) ED2 0% Kkdtz, Table 2 THBLRLEMC X R, BARREROH
MRS A OBEREHO T2 0EE S ARREEL bAY, ZOLdITIHEE (A) Tixird
EWC X OPHEREIBITHL 0L H o7, HRALBECIHERLY L2000 E, ThbbERTIS
IHEREMA 20% I ED L DR BIFBE, P bV, T4 Ve ¥ A5VF, 57y FOIHE
THY, 10~200%DL D75V, F+ VA, YVEVTHB,

BROEINS TWHE, 0k RIERENIEF NS HobhaHmEIH 52, UEOHERT
IAEREIND 20% D EOBE T, £AETECIIHMMEC 23T Thh, VIEIFOERSEOREE
CHicoTUEI DR THEBTHILERDS S,

ek, WEERDOLL T, F7 2DLXIEBEORILEEC L IHERICOWTL, BITHL05
BRLBASER LY, ThAHNORBNCHEC X5 b 0, BEOBEALL 01 IARETH S,

3. ERICEB3EL, 2h

EERRAIIE L L FEOBEIR (1mm, 20x20cm) %4&@A F7 1 v —TEEL, %R 2.
Eo, EhEBELCHEER BEC 52T EZ LWL O TR o, L L, #7 X, A5v
(2), ZVEVIIIECHHIRIAE L, DAY, FoV-ih, 357 (1) THREERNDNIWISI
Bbhhic,

CHBITEIRY HlCRIBC S\ ok 2O/ TH D, BREL OBFRINALL TRV, —EHET
EfF LB E0E (BABERCEROEX) 3, FEEL L LCHETS L5 nEA bR,

¥, BREFOEHNIEOBMBCbIZEA ERbRED o, FT 4, V47, A59(1), 357
(2)DEBME L CHH L BRI, SR TEIM-1os X OBROWHA, AHEty + L, SMib 5
WIREBROII UDRESIEDIET & X, EhrE 4Tk,
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Table 2. & # & X %

Increase of shrinkage by

He ## Untreated specimen
H i ERE (2R | 90 & Kk K | REE (2
Tree kind Apparent specific Shirnkage (green
gravity Initial M.C. to oven dry)
(oven dry) (g/cm?) 9] %>
0.38 121.5 6.8
Jelutong ama)
(0. 38~0.39) (120, 5~122. 4) (6.6~7.0)
0. 41 125. 5 7.9
Karas (VIB)
(0. 41~0. 41) (124.7~126.7) (7.8~8.1)
0.76 65.9 8.3
Teraling [Q{e))
(0.75~0.77) (65.2~66.7) (8.2~8.3)
0.53 131.7 6.0
Champaka (VID) .
(0. 52~0. 54) (129. 6~135. 1) (6.0~6.1)
0.96 55.5 12.5
Giam (VIE)
(0. 95~0.97) (55. 1~56. 1) (12.1~12.7)
0. 68 91.6 10.7
Resak (VIF) *
(0. 66~0.71) (89.3~94.8) (—)
0. 48 150.5 7.5
Light red meranti (ILG)
(0. 47~0. 49) (144. 4~155.7) (7.3~7.6)
0.83 38.5 9.2
Balau (1) (e
(0.81~0.85) (37.1~40.3) (9.0~9.4)
0.98 44. 4 9.6
Balau (2) QIES)
(0. 98~0.99) (43.7~44.9) (9.4~9.9)
0.95 49.4 10. 4
Balau (3) 13
(0. 94~0.95) (47.5~50.7) (10.3~10.5)
0.91 54.5 12.1
Borneo oak (VIK)
(0.89~0.92) (54.2~54.8) (11.9~12.2)
0.53 123.0 8.2
Keledang (VL)
(0.53~0.53) (122.0~123.5) (8.1~8.3)
0. 67 94.8 8.8
Kelat (VIM)
(0. 66~0. 67) (91.5~96.3) (8.2~9.1)

Note) D(A) EHATOR I XEIEC LioiEE

@(B) ABBOR I LEET LioiER

Size of sample : 5 (rad.) x 10 (long.) x 110 (tang.) mm_, Number
Cooking condition : 90°C, 48hr. Drying condition : air dry
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WofE ® oo W
cooking of tangential specimens
& B # Cooked specimen
Flmakn | R | R | k@I (5 L | A X 5
COOki(r},/E) (grsel:;:nif:iJl go(i/en <oiry) Ratio (grse}g:ni{: %fren glry) Ratio Elogga::?:king
%) %) 6
233.6 8.5 1.25 9.2 1.35 0. 63
(229. 1~235.8) (8.2~9.2) (8.0~9.8) (0.59~0. 67)
206.3 8.1 1.02 8.6 1.09 0.65
(203.7~207.8) (8.0~8.1) (8.5~8.8) (0. 62~0. 69)
80.8 9.2 1. 11 9.8 1.18 0. 68
(78.7~82.3) (9.1~9.3) (9.7~9.9) (0. 63~0.72)
151.5 6.6 1. 10 7.1 1.17 0. 45
(150. 0~152. 3) (6. 6~6.7) (7.0~7.1) (0. 41~0.51)
74.1 6.8 0.54 8.8 0.71 2.50
(73.1~75.7) (6.7~6.9) (8.6~9.0) (2. 43~2.57)
126.8 10.0 0.94 1.5 1.07 1. 40
(125.9~128.3) (9. 4~10.8) (11.0~12.2) (1.20~1. 60)
194.5 9.4 1.25 9.8 1.31 0. 44
(192.5~197.2) (9. 1~9.6) (9.5~10.0) (0. 43~0. 45)
75.6 7.8 0.85 9.4 1.02 1.74
(75.2~76.1) (7.6~7.9) 9. 1~9.6) (1. 64~1.84)
60. 4 8.0 0.83 9.6 1.00 1.59
(59. 6~61.5) (7.9~8.1) (9.3~9.5) (1.48~1.76)
61.7 10.2 0.98 11.2 1.07 1.07
(60.3~62.7) (10. 1~10.3) (1L 1~11.2) (1.04~1.13)
71.5 1.6 0.96 12.4 1.02 0.91
(70.2~73.0) (11.4~11.8) (12.2~12.7) (0. 86~0.94)
148. 5 9.1 111 9.6 1.18 0.59
(147.2~149. 3) (9.0~9.2) 9.6~9.7) (0. 56~0. 64)
114.0 11.2 1.28 11.8 1.34 0. 68
(111.7~116. 3) (10.8~11.7) (11.3~12.5) (0. 57~0. 86)

of sample :

3~4, * 1 Shrinkage based on length before cooking.

for 3days and then oven dry. Shrinkage based on length after cooking.
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t ¥ U

SEBERA LI ) = v 2 VE I, FEECABREOLIVLONSL FhTE), BEOBE
PHIORBIC B TRIRTVLB LI, ¥74, A59(1), 459(2), A5 v(3) TXEH2E
HTRAEOEWA AL, ARAMELTEY TR L5 CBbhs, LT, ZhbolEn
BRI EA EERORELIbIc DL L),

BROEHHMIL, 714+ Uy F AT YFEOEECThE7 4 VEYEL, F 59 VI Dk
$y EIZ P2 MY, FoV%h, VH7, FUVEY, 5y FTIRRERERESVY F 57 VY0D1.5
EUETH S,

—EEKBHEALEHET L L Lics &, LHERFMIIARECH LR ROICERT B, 5 ¢ V2
H, V¥, 5Ty P TRERBECAD BERERMLY, HIBEAXVELTRTEAICSH S,

WRE A ORI~ ABEL L AT S, 73V Y, F+ V-, A5 V(1) TRERE
Db ) IRV NS W X B ICBbh s, £l EIMLEC X HIREREMORE VL LT, ¥an
FY, 34 Ve K AT VF, KTy bBT LIS,

BT XAV IEEC X 5 T E EREREIZLRIEVWD, # TR, A5V (2), ¥ VEVIIE
ULCAHBHIREL, Yoy, Fe v, A5 vQIRREBNNSWI5THS,

X ik

D #ARE: BHEMOWE L, » v RO7ENSBIEORKOERE AP, 19, pp. 100~
105, (1966) :

2) HikEE: WEMOWET, AL RAEI T AMB IV A VTV 2 VEI AL VHOBR O
iR, MEADIER, 206, pp. 87~92, (1967)

3) HARE: SHREERM OBE ORMER —BREHET oV T— AR ILH 47, pp. 9~14,
(1967)

D EDEA: WBRORRIGT, #F, 12, 121, pp. 709~713, (1963)

X. Veneer Drying of Thirteen Species of Kalimantan Woods

Takuzd TsuTsuMOTO
(Résumé)

This experiment was conducted to determine the suitability for drying of veneer peeled from thirteen
species of woods grown in Kalimantan,

The veneers of 1 mm thickness from each log were dried at 140°C D.B.T. and 1.1 m/sec air velocity
in the experimental veneer dryer.

The results obtained from this drying test can be summarized as follows:

1. The veneers of each species except Light red meranti required longer time to dry for constant
moisture content reduction from 60% to 102, compared with that of Red lauan.

2. The relation between drying times of most of the tested veneers and the apparent specific
gravities seemed to be linear with the exception of Champaka, Resak and Kelat, which needed longer

time in proportion to their apparent specific gravities (Table 1, Fig. 1).
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3. The various degrees of shrinkage increasing in tangential direction by cooking were obtained,

and these depended on each species. The shrinkage ratios of the untreated specimens to the cooked

ones (90°C, 48 hrs) from Jelutong, Light red meranti and Kelat were more than 1.2 (Table 2).

4. The warps of dried veneers of Karas, Balau (2) and Keledang were slightly greater than
the others which were almost the same as that of Red lauan.

M. # V<V viEldBfmoBiEs s

) T E®

B R £ &£E®
Wk, GHRBEEMEARITAEROREAEE LD, ERoMBRUIMCERIELRD LTI b
R EDPR TV B EEZBNS, O, BEMHOHECET s —EHORBIT Y~ v & VERFIA
M I0EEFERD EFbh, YHRFCkL T, ThLOEARNBYHIZhI-r — & ) —BiROEENE

REST o), SEEHOBEAYER L CGREARELIERL, FIRIEERRET-70T, £OBER

AHRRICERALIEEX

ARBZ B\ TiL, Table 1 IRTHEALYBIS - BRAHFR L1,

= B
1. BiRORE

ARG LB BTN IHRZECERANMIr -2 ) - VAR L > TYHIZ N, &
e E CEBRAN= T« N4 Y- L VRT3 DTH S,

BRERR (RAEOFEARD LY Sh B & EBEE (80°C %7013 90°C i BT 48 Frfi&
BETE > TCBRA DRI S - BiR) o28ENH Y, BB > T Tha—F, H5VITHEHOR
WAL TRRE T -1, BHEROMFRER OB X OB BT Table 4 0 AMEMIC RS,

ZThbOBRIIFL &% LCERONELBLHRLICAED - TH 8cm OFHEN:LEEIZh DT, &
I Lok, AR ORBICLE L D—EES LT LI,

BiROE XX 1.0mm, SFEEXRI% 20cmx20cm Z4J¥ L1,

AL, BERERE 20°C, BREBE 45% OENCH 3 BRIKE L, RBEOBREARIL S ~10%
(BHEHE) Thoto (BIEC X BENRLRE),

2. RRAWOAE
ﬁﬁﬁﬁ@#& ......... 20 cm X 20 cm
SRS AR DRER e ee 1.0mm+1.0 mm+1.0mm, 3ply

REREROBE - 1#ERIc>% 31

@O REBHEXRBHEEFRESE
@ AMBHERRBEETEE




— 274 — WEABRGREL £218 %5

Table 1. # N A N

The logs used in this examination

# i % B ok & B E & om
Commercial name Mark of log " Diameter
A v ¥ $ 4 Bangkirai VIA—3 62 ~ 66
2 v *x 5 4 Bangkirai VIA—9 65 ~ 70
&Y A4 b A F ¥ F White meranti VIB—10 59 ~ 62
D2 7 b v Jelutong VIA 75 ~ 83
# Z A  Karas VI B 54 ~ 62
va 7 ) v Teraling ViC 43 ~ 49
F oy v # Champaka VID 58 ~ 64
S 7 2 Giam VIE 58 ~ 62
v - 7  Resak VIF 54 ~ 58
54+ Vy ¥ #5 vF Light red meranti VG 54 ~ 62
~ 7 v (1) Balau (1) VIH 61 ~ 63
3 > % (3) Balau (3) v ViJ 45 ~ 53
A NV X+ #+ — 7 Borneo oak VIK 59 ~ 64
va v v v Keledang VIL 49 ~ 54
r 5 o »  Kelat ViM 49 ~ 54

BAROMAEReeeee FEROEOIC X 2 Bu 5P TH D ORE LT THER3KE 14
E LT, REEREBRERTERER 24 by FRARICL, PREREXA b1 FAIEEERO
M= RHA FEEETH X 5l RBhEi,

C EEFIORBES L OE Ao EEHCIHEO7 = 2 —ABIBESEA (1EP), A73vVez2V7
FEAHIEEES (1EM) X 0= 7HEEER (18D o3BREYERL, L ORAEG% Table
2 WiRd, Efg&EC oWk Table 3 IWRTERD TH 5,

BEEHROBMETAER L BT, 20g/(30cm)? Js XU 30g/(80cm)? 2 fE H & Ui, HEFRE
FCAIPNRIN— ATV £— (KEBEFE, v—AEX 45cm, Tae—AfF 12.5cm, TAEE
35° F7x—wm—nAfFE) REAL, EMCMESy P 7 vA (RERBUFRTE, BES b v, 2
~HEk 40cmx40cem, 3B BEA LI,

3. BEHNRER

FRB TS IRIMER DRBRETe o 12,

ARBHeeeeeees AAEKERK (JAS) O BERBHAYERAL, RRAWIWI D7 v X Al 24 FEELL,
EHORBRAIIETIAL, ) LRORBRI FUEHALR E Lz,

ECN ] S 500kg 7 AR 7 —HAERKASIERBRELEAL, 2V v & -7 VA2 200kg & LT,

ABEH

I ERRBR G e BIHE LA GRBRN & 4 BB —IRE 60+ 3°C.T 20 FyfMsiff— 4 R
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Table 2. ZAFFEERRAEE S IOBEERROME
Mixing ratio and quality of glues
\ R & 8 & @
ARSI VVEFARODHESR Mixing ratio (part)
T I
Formuration and performance of mixed glues I i ype I H
P ® M @®@ | Type Jd
7 o= s - A WM #EE KO 100
5 I Phenolic resin
. 273V - 2V T7HEEBEEESEAN © 100
Resin Melamin-urea co-condensation resin
= v 7 B K B & MO 00
Urea resin
BE . F T v R OB Coconut shell flour @ 10
E{tcndﬂ 4N *= 9% Wheat flour ® 13 15
and filler * Water 5 3 10
BAA | werve=vas NHQ ® 1 1
273 ¥ ¥® o pH @ ~ ~ ~
pH of mixed glues at 20°C 10. 7~11.2 6.5~6. 6 4.5~4.6
B F R W o K E (p) ~ ~ ~145
Viscosity of mixed glues at 20°C 1800~2500 | 1600~1750 | 1050~1450
® BAFA ek—n F KK, TD-683HV Japan Reichhold Chemicals, Inc. TD-683 HV
@ HESE KK. 2—r A 1346 Téyo Kéatsu Industries, Inc. U-346
® HEESE KK. =2—8rA1 ¥310 Téyo Kéatsu Industries, Inc. U-310
@ 200 £y K Powder of 200 mesh
® HAEAEY B Nippon Flour Mills Co., Ltd.
® % K Solid
@ #7 2B pH e TilE Glass electrode pH meter
BRIEERE S CRIE B type viscometer
@ 7=/ —1EEEEHR Water soluble phenolic resin
@ #73v.=)7iESBRESER Melamin-urea co-condensation resin

Table 3.

% B &F K o E &

Condition of pressing

E £ & B E £ #
b7 = # Cold pressing Hot pressing

FE | i NI ) B | W ]

Glues Pressur T h Pressure Temperature T3 :
(kg/cm?) ime (hr) (kg/cm?) Co) ime (min)

I i P 10 1 8 140 3

Type 1
M 10 1 8 120 “LI.5
]ITpr Hﬁ ' 10 1 8 110 1.5
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Table 4. » )~ v 2 VEHEERED
Results of bond shear strength
AR | M i |FkEs | RApm | (BB Tee 1P
i #E N (kg/em? | R % R (%)
Spread Species Mark Treatment Bond strength Wood failureo
. of of logs
g/(30cm) logs Mean | Max. | Min. |Mean | Max. | Min.
VIA—3 | Cooking 90° | 31.6 40.0| 24.0] 39 100 0
Bangkirai
VIA—9 | Cooking 90° 27.1 34.8 16.0 28] 100 0
VI B—10 | Non-cooking 21,1 26.8] 16.0 99| 100 80)
White meranti
VI B—10 | Cooking 90° 20.3] 26.2| 15.1 100 100 100
Jelutong VIA Non-cooking 10.3] 14.8] 6.2] 100, 100; 100
Karas VIB Non-cooking 11.2] 13.2] 9.2/ 100, 100, 100
ViC Non-cooking | 22.2| 25.8] 20.0] s8] 1000 20
Teraling
Vic Cooking 90° 25.8] 28.9| 23.7 75/ 100 20
ViD Non-cooking 18.5] 24.9| 12.9 100 100 1oof
20 Champaka
VID Cooking 90° 20.8 27.71 16.9 94| 100 0
VIE Non-cooking 22.4] 29.8/ 16.3] 100] 100] 1CO|
Giam
VIE Cooking 90° 21.9] 33.8 13.2 99| 100 80
VIF Non-cooking 22.5| 25.8] 20.0 99, 100 80
Resak
VIF Cooking 90° 25.1 30.2 21.2 62| 100 20
VIG Non-cooking 16.3] 23.1 1.7 99/ 100 80,
Light red meranti .
ViG Cooking 90° 17.5| 20.9| 13.8 93 100 60,
Balau (1) VIH Cooking 90° 24.5) 27.4] 21.5 53 80 0)
Balau (3) ViJ Cooking 90° | 27.8| 31.1) 24.5 24 80 0
Borneo oak VIK Cooking 90° 29.7] 37.8] 24.3 23 60 0
VIL Non-cooking | 19.7| 24.9 14.5] 100 100] 100
Keledang
VIL Cooking 90° 25.1] 27.1] 20.6 89| 100 60!
ViIM Non-cooking 1.9 14.2] 9.2 3 60 0
Kerat
VIM Cooking 90° 15.6] 19.1f 12.6 2 20 0
Red lauan Cooking 90° | 20.8/ 25.8/ 16.0] 85 100, 20

* AR AR EPTEE RIERSR
COPIBMDI & 5,
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5 EBIRT S IR BRRE R (1)
test for Kalimantan wood veneers (1)
) T ;T
B Al Type IM B A Type I &K B E
# A N (kg/em?) | K B R (%) |#&F N (keg/om?) | KR F R (%) i
Bond strength Wood failureo Bond strength Wood failureo Apparent specific
gravity (air dry)*
Mean | Max. | Min. [Mean | Max. | Min. {Mean | Max. | Min. |Mean | Max. | Min.
16.2] 22.5] 10.8 3 20 o 14.1 19.1] 8.9 1 20 0 0.91
11.6] 14.5 8.3 3 20 0 14.3 19.7] 9.8 0] 0 0] 0.84
13.7f 18.5 10.4 13 60 O 15.6] 20.3] 12.6 11 40 0
0. 60
15.8/ 18.2| 12.6] 12 60 0 16.3] 18.8 12.6 1 20 0
7.0 8.6 5.5 0 0 0 1.2y 13.2] 9.5 991 100 80 0. 40
7.2 8.3 5.8 50, 100 200 9.31 1.7} 7.4 89| 100 40 0.42
15.5 17.5] 12.9 13 20 0 26.0 32.3 20.6 92! 100 60
0.81
15. 4| 17.8] 12.9 11 20 0 28.9] 32.3] 25.5 43 100 20
[2.1] 16.3] 8.3 9 20 0 18.8] 23.7| 16.0 61f 100 20
0.55
12.6, 14.8] 11.1 8 20 0 21.7] 25.8 16.0 52| 100 0
15.1) 19.7) 12.0 0 0 0| 28.5| 31.0 25.2 64/ 100 0
1.01
14.0[ 16.0f 10.2 2 20 0, 20.6; 24.3] 16.3 16 80 0
18.0] 20.6 14.1 11 40 0 24.5] 26.8 21.2 94, 100 40
0.73
20.6| 22.5 18.5 15 40 0 28.27 35.1f 22.5 53 100 20
10.5) 1.7} 9.2 11 20 0 15.9] 19.7] 13.2 70, 100 20
0.49
11.5/ 14.5/ 10.5 20 20 0 19.1 24.0; 16.9 57| 100 20
15.4| 20.9] 13.5 4 20 0| 15.5{ 18.8 11.7 7 20 0 0.82
17.0[ 23.4] 13.8 2 20 0] 15.5] 21.5/ 12.0 0 0 0 1.04
I
23.4 28.3] 19.1 5 20 0 34.0 42.2) 27.2 72, 100 40 1.01
12.3] 13.8] 10.2 27 40 200 22.1) 28.0f 18.2 86/ 100 40,
0. 58
13.2] 16.0f 11.4 0 0 0 27.1] 30.5] 23.4 941 100 40,
11.8] 14.5/ 9.2 18 20 0 21.0f 26.2] 17.5 52, 100 20
0. 69
12.7) 14.2} 9.2 0 0 0 24.4f 29.8] 17.8 32 100 0
[1.1] 14.8] 8.6 10 20 0 14.5] 18.2 10.8 1 20 0 0. 49)

Measurement of Wood Physics Laboratory.
[GED R Cited literature 2).
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Table 5. # )~ ¥ 2 VEHEFO
Results of bond shear strength
w4 R | | EkEE | RAmm | B A Tyee 1P
i # % H (eglem?)| K B E (%)
Spread Species Mark Treatment Bond strength Wood failureo ‘
. of of logs
g/(30cm) logs Mean | Max. | Min. [Mean | Max. | Min,
VIA— 3 | Cooking 90° 23.8 30.7] 18.5 32 100 0
Bangkirai i
VIA—9 | Cooking 90° 24.2| 29.5 18.8 28 80 0l
VIB—10 | Non-cooking 16.2| 20.3] 13.8 95/ 100 80
White meranti .
VIB—10 | Cooking 90° 22.2| 21.7) 16.6 89| 100 60
Jelutong A Non-cooking 8.5/ 12.0/ 6.2/ 100] 100{ 100
Karas VIB Non-cooking | 10.4| 15.1] 7.7| 100] 100 100|
VIc Non-cooking 23.2| 28.6] 19.1 74/ 100 40
Teraling I
ViC Cooking 90° 25.8/ 28.9| 21.5 64| 100 20,
VID Non-cooking | 17.6| 23.7| 11.7| 100{ 100] 100}
30 Champaka .
VID Cooking 80° 21.6] 27.7) 16.6 100 100 100f
VIE Non-cooking 24.5 31.70 19.1] 1001 100} 100}
Giam
VIE Cooking 90° 25.1| 30.8 17.8 991 100 80
VIF Non-cooking | 23.2| 28.3| 18.5 100f 100] 100
Resak .
VIF Cooking 90° 26.9] 32.3| 21.5 86| 100 40}
| VIG Non-cooking | 15.4 18.5 12.6 99| 100]  80f
Light red meranti .
G Cooking 90° 17.4) 21.5 13.2| 100, 100 100y
Balau (1) VIH Cooking 90° 25.6| 32.0 21.5 43 100 of
Balau (3) VIJ Cooking 90° 32,9 37.8] 27.1 24 80 0
Borneo oak VIK Cooking 90° 34.9| 40.3| 28.0 30/ 100 Of
VIL Non-cooking 18.7| 20.9] 16.9 34 100 O}
Keledang
. VIL Cooking 80° 23.7| 26.5 19.4 78| 100 20}
ViM Non-cooking 15.8] 20.6 12.9 30 60 0
Kerat
VIM Cooking 90° 18.7| 27.4] 15.4 10 60) 20}
Red lauan Cooking 90° 21.5 25.2| 18.2 84| 100 20
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5 RSl EE RS R (2)

test for Kalimantan wood veneers (2)

| Al Type IM | 5 Type I
# & 71 (kg/em?) R B BB # & N (kg/em?) R B RO
Bond strength Wood failure Bond strength Wood failure
Mean, | Max. | Min. | Mean | Max. | Min. | Mean~ | Max. ’ Min. | Mean | Max. Min.
20,6 | 26.2 | 16.9 0 0 0 17.8 21.2 14.8 2 20 0
19.0 | 22.1 ] 13.2 7 40 0 19.2 21.8 16. 6 0 0 0
14.8 | 19.7 9.8 26 100 0 18.0 20.3 14.5 13 40 0
18.0| 20.6| 16.6 24 100 0 17.6 20.3 14.2 5 20 0
7.1 8.9 5.8 3 20 0 1.4 14.1 9.2 95 100 40
7.7 10.8 6.5 54 100 20 1.5 16.3 8.6 94 100 60
16.9 | 19.4| 13.8 17 40 0 25.6 29.2 22.1 74 100 20
16.7 | 18.5| 13.5 2 20 0 29.3 3.6 26.8 25 60 0
11.7 ] 13.5 9.2 15 60 0 18.8 23. 1 13.2 47 100 0
12.9| 15.4 ] 10.2 15 40 0 21.0 24.0 16.6 43 100 0
16,3 20.0 | 1.1 0 0 0 28.5 34.4 23.7 32 100
16.2| 18.5| 13.8 0 0 0 20.9 24.0 17.5 13 20 0
15.9 | 1.9 | 12.6 4 20 0 21.6 3.3 24.3 83 100 40
19.1] 20.9| 16.6 6 20 0 29.7 33.8 22.8 57 100 20
1.8 12.9| 10.8 18 60 0 15. 6 19. 1 12.6 48 100 0
13.2 15. 4 10. 5 18 20 0 18.7 20.9 16.3 38 100 0
16.3 | 19.7 | 14.5 7 20 0 14.5 16.0 12. 6 0 0 0
16.9 | 22.2| 14.5 6 20 0 13.5 16.0 10.1 0 0 0
19.1] 24.6| 16.6 3 20 0 37.8 47.4 29.5 58 80 40
13.2 1 16.0| 10.2 22 40 20 215 25.2 16. 6 77 100 20
13.3 | 14.8| 12.3 14 20 0 27.2 29.8 23.1 94 100 40
9.6 | 12.0 6.5 13 20 0 21.0 24.0 17.5 30 80 0
10.5 | 13.8 7.7 0 0 0 21.1 25.8 18.2 22 60 0
1.6 14.5 9.5 6 20 0 14.8 22.8 9.8 4 20 0
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Fig. 1 1HPEENABRER

The results of bond strength test (Phenoric resin).
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The results of bond strength test (Melamin-urea co-condensation resin).
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The results of bond strength test (Urea resin)
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XI. Adhesion Faculty in Veneers of Fourteen Species of Kalimantan Woods

Masashi YacisHita and Hitoshi Karasawa.

(Résumé)

This examination was conducted for the purpose of estimating the bond strength of plywood
produced by rotary veneers of 14 kinds of Kalimantan woods. The kinds of study logs are shown in
‘Table 1.

1. Quality of veneers

The thickness of veneer was 1.0mm in all veneers. The treatment of logs before rotary cutting
is shown in Table 4, and cooking was continued for 48 hrs.

2. Adhesives, glue spreading and pressing

The kinds of adhesives, mixing ratio of glues and pressing conditions are shown in Table 2 and

3. Test specimens

The types of plywoods used in this examination were 2 kinds of type I (phenol resin and
melamin urea co-condensation resin) and type II (urea resin). The construction and size of the
plywoods were 3 ply and 30X 30 cm.

4. Bond strength test

The bond strength was measured by the method of plywood shear strength test established in
JAS. i

5. Red lauan plywood

Red lauan (Shorea negrosensis Foxw.) was used in standard test pieces. The Red lauan plywood
was produced in the same way as the Kalimantan wood plywoods.

6. Result of test )

The results of test of the bond strength are shown in Table 4, 5 and Fig. 1, 2 and 3. The
relations between bond strength and apparent specific gravity are shown in Table 4, 5, 6,7 and 8.

7. Observation

(1) In general, the result of the bond strength of Kalimantan wood plywoods tended to have
similar or higher values in comparison with that of the red lauan plywood. But, the values of the
bond strength of Jelutong and Karas plywoods in each adhesive and Kelat plywoods in phenol resin
tended to decrease slightly compared with that of Red lauan plywoods. The bond strength of Borneo
oak plywood showed the highest values among them.

(2) In this examination, the difference between cooking and non-cooking in treatment of logs
was recognized. Results indicate that the bond strength of cooked veneers was higher than in the
non-cooked veneers.

(3) The relation between the bond strength and the apparent specific gravity was recongnized,
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and the trend revealed was that the species of the group of higher apparent specific gravity showed

better values of bond strength, except Jelutong in phenol resin and Kerat in melamin resin. This
tendency was not recognized in urea resin.

M. 74 VEVETE N VHEBIO» ) =2 viE 12 B EOBEE N

TR S S
S O

1.¥ &2 H &

LUBARM Y BT > T 2BEMOMERBO—RELT, 1 VY FAYTHAE, HAY w2
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A, FT K, VHZ, A4 Ve ¥ 25vF, A59(1), yvE&vy, 74 VEVET Y YHOE
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KEREEELT,
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Table 1. #fER (HHH), F4 ERABSHIVARE
Species, log number and apparent specific gravity of wood used for paintability test
BAES FEARES
i Species Mark 15 7o it Speci Mark 15 7o
P of log pecies of log
v oy F 7 v v 7 7 Y v
Red lauan R 0.55| 0.48 Teraling Vic 0.82| 0.73
Shorea negrosensis Tarrietia
)|
I B osil osal F v ¥ ot on
Keruing VA—2 @@ Champaka ViD 0.53] 0.46
Dipterocarpus sp. .70l 0.63 Michelia sp.
7 =S v ¥ 7 VN
Apitong VA—4 | 0.77} 0.68 Giam VIE 0.98| 0.89
Dipterocarpus glandiflorus Cotylelobium sp.
A v F 7 4 | VIA—3 | 0.91 0.8l v K 7
Bangkirai Resak VIF 0.82| 0.73
Shorea laevis VIA—9 — —! Vatica sp.
FrI A4 AT VT FA4A b+ Vo F 25 VF
White meranti VIB—I10 | 0.60 0.53 Light red meranti VIG 0.48] 0.42
Shorea sp. Shorea sp.
D % b v 2 7 74 1)
Jelutong VIA 0.44| 0.38 Balau (1) VIH 0.85 0.75
Dyera sp. Shorea sp.
bl 7 A r v ra v
Karas VIB 0. 44| 0.38 Keledang ViL 0.57] 0.50
Aguilaria sp. Artocarpus sp.

Note) (1) :
(2):

Ti5

0% Heartwood
A# Sapwood
D BKRIBZHRE LCARE (g/cmd)

Apparent specific gravity in air dry (at 15% moisture content) (g/cm?3).

ry : RWAEE (g/cm®) Apparent specific gravity in oven dry (g/cm3).

anT

wm

N FTAT

Fig. 1-1 JFAAKD bEBRBI OL DT
Method of sampling from the bolt (Left: Keruing, Right: Bangkirai).
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(cm)

R4k 4TS TERY
White meranti Apitong

Fig. 1-2. FARAY LEERABA DLV F
Method of sampling from the bolt.

Table 2. & % T & (BEEHELRBREZKRO

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

B % IR & #* # *

;i)
Finishing process Finishing material Remark

o BE $1205 —F v bV FR—— TFEHEE

Sanding Hand sanding with 120 mesh garnet sandpaper
B Ok » KRB EA 2 [E778 5

Fill by hand with water filler®, after 10 min. and

Filling wipe off clean with fresh cloth across the grain Two times

T m b B LA SRR, vy Ky — 5 -0 CRARA2

%)@ AT | [l
After drying a day, apply a coat of wood sealer(D

Under coating with spray gun (12% non-volatile content)(®

w B Uy F¥—7 —gR%, #2407 —Fy bV X
— -8 — TR )
After drying a day, hand sanding with 240 mesh

Sanding garnet sandpaper

=tertr—RAZ )Y -5y H—-O (RERH 17
&Y %)W 2
pply 2 coats of nitrocellulose clear lacquer®

Top coating with spray gun (17% non-volatile content)®

¥ (D: BRI OMBIE Table 3 2R,

Composition of finishing materials are shown in Table 3.

(@) FERSOREE JIS K 5400 82 2k %
Measured by JIS K 5400 82

RBA TN CAHEREE L, BHREITEY 150g/m?, &% bH 300g/m? §iETH -7,

1. ZEFEMRR

BT B EIERICHRER Dy, F R TE LBBORMEY 1-2 LT O&BERB LUFT 5 S
WIZFANT,
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Table 3, KEBIEHF, Yy FYy—F—FKIV=trtre—R2 0¥ -5y h— DMK
Composition of water filler, wood sealer and nitrocellulose clear lacquer

& % o K o 1514 2 B %
Finishing material | Formulation Percent by weight
B o ¥ Tonoko (body) 65.0
A fE BOAE Al g Vinyl acetate adhesives (binder) 3.0
K Water 32.0
= prtsr—A Nitrocellulose 14.0
vz 5y 2 v =RA Shellac varnish 30.0
Yy F v—3 — " ¥8 Hl Plasticizer 3.0
Wood scaler = A7 LRER] Esters 15.0
T2 — LV REEHl  Alcohols 30.0
FEBER{EKFERBH  Aromatic hydrocarbons 8.0
= b rit,Le —R Nitrocellulose . 16.1
N Y - R 50% T F F#iiE 50% alkyd resin 16.0
ZIVY—F v h— " ¥ #Hl Plasticizer 8.0
Nitrocellulose = AT NVREBH] Esters 28.0
clear lacquer 73— ARkEH  Alcohols 7.9
FEERILKFEREBGH] Aromatic hydrocarbons 24.0
HREIUER

EBELLT v =RV Y FU—F—RIV=brtrr—RA7 V¥ =5y h—BETRIEECERE
{, BEREBLEREN L T,

AV T VEVEIEY v FY— 5 —BEDHE, 741 YORBRCHEIERYE S~ L SBBHL, £
DEFFIBER OB TELTH o1z, AR TIEEOBEEOHBEITHTH T, kB ) BIECIIPEN
Mol

TENTE A VERBRABES R bR, MOBBIIRERII UG, BIRCRRTEI LD
£, BERBLEEN o7,

2. ZEE(LREB

BEATERE T, BETROEMLL 77 AFy 7HRYOT 0L 5 BEY 5 DD, TEMA
V= AT ABHARBCHEAS AT S, oL, OB, BLHEC L > CRERZF VR
REboThs, ZOBEEIAMKRRCHEET 5KS, BHERS (7 =/ — A EHHER OHMENE
BOBRILE T 510 TH 5, :

ZOERERBRACEEL, BEMENEL:,

EY

ABA: FEEOR - MEARRA 24 1/, K3 .Rk& 25, [Fl5om, EX1.2cm, JBE20°C,
RHG&/¢13ﬁHuiﬁﬂL,$FLLO

& 35 RRAY 4120 —F vy bV FR— = CHEEB DY ETECREY Y VA VEEY y Fo
=7 = (BES VM) 2RABREL, BLE 4240 % — % v b4 v F— = TR PE, R+
UIX?w%ﬁﬁﬂ(B$&4vr§£u:ziw59f—mmSA)g,74»A%fu#—5—fﬁ
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Table 4, BRE(CARBICHER L8R

Composition used for curing test of paint

i o % i
Paint Composition (Percent by weight) Remark
: TEE — 5 — ARG O
EyyLrav l—foll) zr;:}i niﬁtjg?ir{ seZler 56 Non-volatile content
vy Fov—F— Y N 19.3%
Polyurethane B {t % Hardener 14 |8 fi &
wood sealer N _ : Applied quantity
v Vo Thinner 30 40~50 g/m?
Ziﬁafﬂ«'lji")lxi‘/v TEFIA Y = 2 7 A8 98. 5
BiggE Unsaturated polyester resin Thickness of wet
Unsaturated poly- AFIF N bV —FFHA F L5 film
ester resin varnish Methyl ethyl ketone peroxide . 250 ¢
) (1): TERSOMET JIS K 5400 82 2 X %,
Measured by JIS K 5400 82.
Table 5, REFIA Y =2 7 ABIRER OBELIR D
Curing time of unsaturated polyester resin paint on woods (hrs)
18 . i BE 1k B fd] 13 & W At B
Species Curing time Species Curing time
vy ¥ 597 v Red lauvan ] 2.15 7 7 Y v Teraling 2.62
7 v 4 v Keruing 2.28 F + v+ Champaka 2.37
7 ¥ + v Apitong 2.08 ¥ 7 4 Giam 2.75
,tv# 54 Bangkirai ] 2.08 v % 7 Resak 2.75
KUA L ATVF . l 1.78 A4+ VeV 27 v 1.92
White meranti c Light red meranti :
22ty Jelutong ! 1.93 ,t5% (1) Balau (1) 2.32
# 7 A Karas ‘ 2.20 ¥ v & v Keledang 2.27
) | 20°C, RH. 75% 0ZEH THE,
Note) Measurements were held in the room at 75% relative humidity, 20°C temperature,
— DA.T.
60 ——-waT.
50
-------
_. 40}
2 TNy (Keruing ) Board thickness 15 cm
R e
2
g
§
IN

30

Fig. 2 BEBERBCHER LAAMORE
rPa=n GRvA4 b AT YFIII0
BTHRT)

Drying schedule of woods used for paintability-

test (White meranti: 10 days).

INY ¥ 54 (Bangkira:’

ROk 4525 (White merant;)  Board  thickness 2 cm
I 1 L

(]

i 1 1 1 1 1 1 1 J
/275 4 5 6 7 8 9 10 Il 12 13 M4 5
Time (day)
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0+ — D.B.T.
-=-- W.B.T.
ok Board thickness 2.5cm :
Sl Fig. 3 @EHWERBICHER LickM 0
- Ay o~ ERELI
S N pommmmm oo FAREE IS CHR D )
Q:, . 7(4[, ;{I“ e Drying schedule of woods used for
& 401 (Light red merant;) i ili
R | vIhb Geltorg) 132 (Karas) 5.0 paintability test.
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Drying schedule of woods used for paintability test.

JEp 250 piz7e B X 51 BdE Lic, kAR % Table 4 iR,
BELReRIOME: MEE 20°C, R.H. 75% DENTRIE L &% 5%, 252g/cm? OFE /1% 4 B0
ORI Te ol L ERBELE L, BEMEETRND ST OB ¥ TR E L,
ERELUER
EEeEm A Table 5 1R,
WH, fEH O CE{LEEREDZEI DI DT (A Table 5 i L1,
BRBERHLNBRREO vy ¥ SYVIHETHE, £ 7 VFEIELIREL, 77V, ¥7
AR LV VH 7039 30 B, flOBEIXREE OB LRI R L,
BER 13 BHEIS, MR Y = A 7 ABHERKM OBLRICHYE L HET A 2 & bic\ 0T, SR
B CRA LR L,
3. BEEfEMAER
BEOMERBIEL I SADEEY H 50 REN L REEZ I hThicy, Thdbx, ZOER
TREELHEEE LTEERAIhTW £ B RARE S LORERE LI X 21k SRR B 2 17 7
W, B E R R L,
RBHE
A. EBRARR
ABA: HEEL LR - EHRE 11, RBAARDOOZ5TF 5 ) VIO, VEVIIRER, 74
Vv K AT VHIIERROAREMA L, AXX B X 2cm, (H15cm, EX1.0~15cm,
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% ¥: Table 4 OB TRIC L b, BEEKEE 20°C, RH. 65% iz 12 AU EFBHK ORR%
Fric o1z,

KHADOHZL D TEEEZD LR E, AMICET D FTROG AR B RCHE 1 mm BRI 11432
fEY, Tokctr 7 -7 (J@24mm, B-AVED #RDOU, [BCEALT 1EOERD S by
SIEEBRIE W TE S R @b 0E LT, 100 EOEERE D5 LSRN S DOEEY b » THEED
AFEHEE IR Lic, RBRA O BEOZEREZFIT 5720, 1HORBRAIZOE 52 FillE L1,

B. BB DELIC X 8B {EERER

HRERH: ZMIEL LI - LR S, RBAABROOZ5TF 7Y YRIVY VEVIIRER, F+ v
RARICFA L vy F 2T VFIIREEROZEFEHA LIz, KE X5 x5 xEZ1(cm),

BERIURBIABERREFA T L,

IR R LIRS KR 2521°C kAic 2 B MIBE S, R BICIRE 50+1°C T 2 Bk %
1HA 20 EL, THA 210V, EHA 7 A0 LRIIEREYRIE LI,

RRESIUER

A BRI R Y Table 6, X KHRROBRELRBABEEBECK+ 213 {HEK T Fig. 5~7 L 7R’
T

PN EEE 22 ERARBER L, HBRBREDO VY V57 VERKELTAREY, BN

Table6 £ & B R B # R

Results of test for resistance of paint film to peeling

L7  H DK & GCEXEIRE
Species Number of re- Species Number of re-
pe maind squares pect mained squares
vy ¥ FvV 7 Z A wWBF 85
Red lauan fEA E® 82 Karas fEHE 50
7 o4 vV WEF® 52 F 7 v v
Keruing fEB E 64 Teraling WwEF 72
7 ¥ + v | WEF 86 ¥ 7 &~ | ®AEF 76
Apitong fFEHE 68 Giam FEB E 62
VA-a® BWEF 68 v %+ 7 | ®AF 73
A v fitE E 67 Resak #EB E 44
74 g
: 1 FAF Uy F
Bangkirai\y; 5 Lo EEE 22 A5vF | #BE 78
Light red meranti
wvAr . | WEF 74 A5 9 (1) | HAF 76
White meranti HEH E 88 Balau (1) #EH E 40
DA 2 WEHF 59 yov g v
Jelutong HEEHE 62 | Keledang B F 70

#£) Note) Cross-cut adhesion test on wood.
Peeled the paint film which was previously cut to 100 squares (1x1 (mm)) by a
razer with a cellophane stick tape. Results may be expressed quantitatively by
number of squares remaining.
(1): Edge grain
(2): Flat sawn grain
(3): FAR%EFS Log number
fHI% 5 2-FRRIE OFHIE
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Peeling of paint film on woods in accelerated dry and wet test.
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Peeling of paint film on woods in accelerated dry and wet test..
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Fig. 7 EiB# 0B LI X BIE% B

Peeling of paint film on woods in accelerated dry and wet test.
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BERLICH, HOXLDENKE S BEROKBIIRETH S,

HIBER 0B LI X BB < BERIIAH ORI & Btk L, F—BE Tk B mogi < B
PEEE X D EES . BB SEER 10 LT E, DEoBE2RGTHE, 05 UTTL A v+ F
A, RIA L AFVF, SV bV, HFTA, Fr V2HIOR BB IOT VY ¥ S7Y, 7€
Y, ¥T7 4, V¥ 27, A5Y(1)DRERTH ol TABDEKE1 LB H OFHIFHEERDD i1 0.17
~0.28 T, R74 b+ 27 VFHRARDZRO0.32 DFEE L HAAH, BEX ERITI0ZUTTH-
72

BEZ R 10% U LB 744 YORERRS IO VY ¥ 57V, TRV, AVEIA,
TV, ¥T A, V¥, ASVO)DRARTS o7z, TRLDEKREK1 % Hch OFHIURHEERH0.31
~0.42 T, 74 YOREBR DA 0.26 DEMEALR HEWCBEIL (HRYRL,

e, 244 VIRBRIU EOBEEERE L Th, MOBEL D) ZACAS BRI CHRY R L,

S EECREER oI B bhc W, BESELC X ZHERALTE, BEOEKE1%H
7o b OFHIRFERN B BT EECBIR L,

4. BEERINRER

BEEHhOFERY AT L, B, BETR (EIH s IOHEBHCEKRLTVD, Thdx,
ZOERTIIBENSIOBRETRY T L, BEHNhORRYFEEM OEBEORT LT >T, HE,D
B HBIEEINFE O S, & iR 0 B LIGERBRA R X - TR,

REBH*

REAK, BERSIUEEGRYELEMFR, -BERGVELBEIHRABRERAL,

W e REBAPRIPCEETACEACRES 2on ORE5IE, MEAEERLE L, BiBHEIEL
FHVA 7T L EEERYRY 2 BEEHN A AR, 3 X010 FRIKAETHE L,

BRELUER

BEENABRIERYRA, LEDHLECIHEBEI0EOFEE (779 ¥, r VEVIIRE, F+ v
#, F4F Vy ¥ AT VYFIIERORS EOFHE CREREMLRY Fig. 8 9 1T, ILKBRBEMS
g% Fig. 10, 11 &R,
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79 VERBET, »LIBESNIDRG,

BB OL WCEEOWIRE VB LIS X 2 RTEhE LD L, 741 Y ORBEHAB HT D IcEn
BETHIARELERELT, ChoOBREEHhIARBENOERE LTRI DL D TR,

(2) BESDhEEAMAREORFR

BRAEDRL 791 7 VROBEE N E AN TR M.C. 15%) AHE L OBy Fig. 12 iwxd,

AMO—BIHESE LT, AMBHEENE OB EBRBEEINY S RETHEALNH D %, 4@
DRBEEELABR R L O 10 SHBERE LI, FERERESYRLE, ol h k& ixPhi
-7 (BEBRETBREEh, D) 2#H25E, BBBIRLICIVAAVFIA, 750V, A5
(1) CHEHEEINMNS L, o vy 7 RBHBE R M LLBETICRE L, ¥7 23EEHE
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Paint film cracking on woods in accelerated dry and wet test,
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Paint film cracking on woods in accelerated dry and wet test,

EHhois, RERBWGICEhSREE Lic, RBEhO L3k X eBIEEh B SEL, BiEc
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DEEL LIS,
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KEL T 22, FHOBERMHHRSEC XV FELZFLTL, BULRENEPLTVOT, K
TR—HA IR T AMELR R L0 NGR 274 v CEEBL, falrd, THRYBEELL,
RBHZE
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(5) FvLIVNIEB Champaka edge grair

. -

, o e
«
>
g
5 2—
5 Vi _/(5)
3 - P —————— — =
e T -
£
3“7 (1) Ly 37> Red lauan
: . (2) 2)LA> 1D # Keruing sapwood

>0 rur a 4

3O (3 AT R Keruing heartwaod 1045 W B XJO observation “@r=
El @ 7er> Apitong -
2| ® =#S4 Bangkiai —(

4

3

2

7

0

0

Dry and wet cycie
Fig. 10 BB 0 E L X 58EEhE
Paint film cracking on woods in accelerated dry and wet test.
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Fig. 11 EiB#E IR LIC X 5 BEEINhHK

Paint film cracking on woods in accelerated dry and wet test.

RBA: kXS, R 15cm, §§12em, B L2em & 18, SKEN 12%,

% %

1) #2400 5= %y bH v F—-2— (GS) THIEE,

2) KEHEEELR (Ah -V ) % 80°C DKICHEH L, BE1IS EL, FEED 18,
NGR 254 v No. 3 (F—s=+k#=-) ¥RlIEE? 1H,

3) vy Fy—35—* (RERS 8 %) k&L 1H,

4) $240 GS T S I,

5) KEBEFTHIE1E,

6) vy Fy—3F—*kftgbh 1[E,

7) %240 GS THIEE,

8) =tmrEALR—RZYVY—Fyp—3kffEEH 2@, * : Table 3 £,
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Relation between apparent specific gravity in air dry of woods and
number of paint film crack on wood. .
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WA X BIFEROBAS BIE, =t r e - ARBH TERCHEN e, BERELRE
Mg, BV U LR VEIIRREOEE, /A1 v R LIOT ¢V icBIERWESBH L, BaHESA
oo OB TIERE D LD T,

BRELOBE,» DX VY ¥ F7 VERBULICHE, 47 v FRIIBEERRLE, Lo
177V Y, ¥7TARIOVH 2T, #3045 OBRTELEVD U5 LEET 28I, FED
BRAETI,
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XI. Paintability Test of Apitong Wood grown in the Philippines and

Twelve Species of Woods grown in Kalimantan

Jiro Kawamura and Akira NAKAMURA

(Résumé)

As a part of the wood quality tests for tropical woods, the paintability test on their solid
woods was carried out,

In this test reported herein, the paintings on their solid woods, workability at painting, curing
time of unsaturated polyester resin varnish, paint film adhesion, and peeling paint film and paint
film cracks under accelerated weathering condition were studied and compared with those of Red

Jauan (Shorea negrosensis) grown in the Philippines.
Experimental procedure

Test specimen:

Botanical names and apparent specific gravities of those thirteen species are shown in Table 1.

Finishing materials and process on the wood test specimens:

Finishing materials used in this experiment, their components and their finishing process are
shown in Table 2, 3. For the curing test of unsaturated polyester resin varnish, another process
shown in Table 4 was adopted.

Workability test of paint:

The properties of repelling and leveling in spraying of paint and the cured paint film condition

was observed for all test specimens,
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Curing test of paint:

The curing time of the unsaturated polyester resin varnish coated on the test specimens was
measured in the air-conditioned room at 20°C, R.H. 75%. All test specimens were coated with the
polyurethane wood sealer, and with the unsaturated polyester resin varnish in 250 ¢ thickness without
filling.

Adhesion test of paint film:

Two kinds of peeling test method were carried out. One of them was cross cut adhesion test.
In this test, the paint film which was previously cut to 100 squares (1x1mm) by a razor was peeled
with a cellophane stick tape. Results are expressed quantitatively by number of remaining squares.
The other was dry and wet cycle test. In this test, peeled off area of paint film on the wood test
specimens developed by the accelerated dry and wet cycle test were measured at each cycle within
seven cycles.

One cycle consisted of soaking in water at 25 4+ 1°C for two hours and drying at 50 + 1°C for
two hours.

Cracking test of paint film: ’

Numbers of cracks which c;(;curred on wood test specimens by the accelerated test of dry and wet
cycles were measured with naked eye and multiple projecter (x 10) along the measurment line (two
cm line drawn perpendicular to grain on the center of the test specimens) at each cycle of the ac-

celerated test within seven cycles.
Results

From the results obtained in each experiment, the paintabilities of the thirteen species of tropical
wood were as follows:

1. It seems that the thirteen species show no adverse effect as regards workability, because they
showed no bad effect on being painted with nitrocellulosic paints. When polyurethane resin was
painted on Keruing and Apitong, a kind of resinous matter bled to the surface.

2. There was no difference in curing time of nitrocellulose clear lacquer on those wood surfaces
in comparison with Red lauan. 'In the case of unsaturated polyester resin varnish, the curing
time on Meranties was shorter and on Teraling, Giam, Resak was about 30 min. longer than that
on Red lauan. It was found that these curing times could be shortened by increasing the curing
agents or by giving an additonal application of the wood sealer. Therefore, it was recognized that
these species had no particular properties to disturb curing of paint (See Table 5).

3. Concerning the paint film adhesion on woods, the thirteen species were almost the same as
Red lauan in initial adhesion of paint film (See Table 6).

The peeling off area of paint film on woods caused by accelerated dry and wet test increased
with increase of the shrinkage and swelling of wood®", On Keruing of the flatsawn grain test
specimen it was larger than on all other species (See Fig. 5~7).

4. Concerning the paint film cracks, the number of cracks that developed on Keruing heart-
wood and sapwood, Apitong and Karas were more, and on other species were less than that of Red
lauan (See Fig. 8~11).

The development of the paint film cracks increased with increase of the apparent specific gravity
of wood. This tendency concides with the tendency of paint film cracking for the general wood®),

In the case of Bangkirai, Teraling, Balau (1), Resak and Giam, only a few large paint film cracks

occurred during weathering. These phenomena may be due to wood cracks and stress relaxation of
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paint film caused by their cracks (See Fig. 12).
As a conclusion it can be recognized that paintabilities of Keruing and Apitong are inferior to

the other species which have almost the same paintabilities as Red lauan for practical use.
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Table 1. ARt OTAENEENEREHERALE
Sampling points for determination of morphological properties of wood fibre
B *t Wood sample B B b o FE S
= Distance from the pith (ecm)
B # 4& Vernacular name I %.Lojgﬁ% Ratélius _] i I
. number |- "m) I 2 3 4 5

2 = A+ v Jelutong V1A 46.0 | 153 22. xi 28. 95 35.7 42.5
# > ~  Karas VIB 29.0 9.7{ 13.9) 18.2; 22.5/ 26.8
7 7 Yy v  Teraling Vic 25.5 8.5 12.2| 16.0f 19.8 23.6
¥ + ¥ -t # Champaka VID 3.6 10.5! 15.2; 19.9: 24.6, 29.3
¥ 7 £ Giam VIE 37.0 | 12,3 17.8 23.3 28.8 34.3
v a 7 Resak VIF 32.8 10.9; 15.8] 20.6] 25.5 30.4
FAF Vy ¥ A5 VF

Light red meranti G 29.7 9. 9' 14.3] 18.7] 23.1} 27.5
- 7 v (1) Balau (1) VIH 31.6 10. 5i 15. 2i 19. 9= 24.6] 29.3
4 7 9(2) Balau(2) VI I 29.8 | 9.9 14.3 BJ%BJ 27.6
A5 w(3) Balau (3) VIJ 24.0 | 8.0 1.6 inWJ 22.2
AALFA + — 7 Borneo oak VIK 33 10.4{ 15.0 19.7i 24.3 29.0
¥ v & v Keledang VIL 32.7 | 10.9; 15.7; 20.6 25.4 30.3
s 7 P2 ;  Kelat ViM 28.5 9. 5l 13.7) 17. 9' 22.2| 26.4

B 4L FEHSKA — 7 V=T TR, ORI TILEERE,

AMlte, 2 ZRDWTOFERBRL, 0 7 IREOPFELIMEREE SV T T DT o1,

e) &

=}

8Hy PARZ YV —=VITLDE

SAAAES BT L VEA L, EELthik Table 5 0k b ThHod, EF-A7OAEEIR JISi

ToTHELE, BESVTOEL S HETREROFED TRUEL, PCiTRRLE,

£) NLT7OBEERER

A7 OMRE Lampen mill CfFicy, RRKEOTEL L OERRIT JIS KX - TikoT

3. BEBLUEBER

a) {be3eHE
MOESH ORI Table 2 DLk h THB,
HRHM DY ) vidrtere—AE, BHECI > TEHREC,HRYOERIZDOLRDN (Rret

w— R 74.33~62.02%,

Yy s=v: 37.60~26..8%), WThb7rHEHELTY /=vE4FENE

K, hrtin —ASHEMEN ote (FF: V7=V 21.4%, wertre—= 85.0%), —hiks¥

AT o 7 10 BB DO EN OILESFHERD? L AROBEEZR LTV 5,
FHR (49.1%) LT 5 L BIEFRBOSEEYTT L O,

a-+t ) r — ATOWTIE,

HFA (50.29%), F+ V474 (50.62

%), A5 (2) (50.03%), Erdxt F—7(50.39%), rv&v (50.75%) DSHEET, —H vy
7 (41.45%), < =M+ vV (43.98%), 735V vV (45.30%), 157 (1)(44.7T4%) D ABRED X S This
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Table 2. (& % M B CHEEHS)
Chemical components of wood samples (All results are based on O.D. wood)

= ¥t Wood sample AJEs4r Solubility in{k m a-t e PN
o 7/’/:_/1/4.311/::—}‘{ - i
5 oa & fogmm | Ah R WK I 5 [Holocellus a-celly- | Lignin

Vernacular name number ot water thenz;ne lose lose
7 ebons | WA .53 8.93 448 | 70.17 | 43.98 | 27.33
7 kZe | ws 1.48 6.53 .56 | 74.33 | 50.29 | 26.34
7oz VY 2 269 | 64.04 37. 60

Teraling Vic 1.44 4.21 . . 45. 30 7.6
7 Champaka | VID 0. 46 4.57 3.99 | 73.03 | s50.62 | 28.89
¥ ool 4| uE 0.84 | 10.73 | 13.82 | 62.02 | 4573 | 26.08
V' rew 7| wF 0.70 | 12.78 | 11.63 | 65.04 | 4145 | 27.07
T a2 27 Wi 1. 60 8.49 5.07 | 671.39 | 46.95 | 35.18:
” Balau ?1 )( 1 VIH | 0.24 9.8l 1.29 | 63.42 | 4474 | 30.36
" Bl oy 20| W 0.38 7.66 6.76 | 69.45 | 50.03 | 28.70
” Blau 23 )CS) ViJ 0.83 9.25 | 12.36 | 62.58 | 46.13 | 27.45
G SORUN A A I 3 0.54 | 685 | 4.09 | 73.51 | 5039 | 28.39
4 Iégledaﬁg ViL 1.55 4.00 0.91 71.77 50.75 31.05
A ' ,
Kelat ViM 0.81 4.47 5.90 63.71 46. 68 34.5

VEVWEERXRTIOLHD, ThETiil- TR, 10 HEOHER DIHHERC KL TEDSR
atnr - ADRHEE, TIHLEERETHL LV IEELRRI LS ERY R LY, K
BHEE(L60~0.24%), BUKFHES (12.78~4.00%), B LT A 2 — L « V€ VATES(13.82~0.91%)
3 BEC X Y2 ) OBEARDBRI, L, 7E2AFFRCBTEXT A, VFs, S+ L
vy B ATVF, SF59(1), A79(2), A5V (3)DHEOBUK, BLIUTra—n e Ve VE-
BRI V&L, BRBEZERLE,
b) MOMREREE

M OWBRIEE L Table 3 D&k TH5,

HEAM OMAERIL 1.08~1.81 mm, MRS 18~49 2, MFUEDOE X3 5.4~10.4 ¢ DFEETH ».
7o LHrL-377 (1), 379 (2), 377 (3) ik~ 2 VgD BEEC SR & Ui\ N 50
ot BHERTENTA, +15 7 (3) ¥BRWIfBOTNCOME, MIEEEE G+~ TOBEN, L~



— 302 — HERBRBHRBE F£218%5

Table 3. # o ¥ & 1 H B

Morphological properties of wood samples

HAKES ﬁ%‘ibre le%fgth (,u)E ﬁFibr(-: d?fmeter(ﬂ? /l/-—(;(l)‘/l[IE EHE (;(:) é:!g:/cm%
ell wa

Log T B R K|E&E D FE BH|HE K| /> [Lumen thickness Specific

number | Ave. Max. Min. Ave. Max, Min. width gravity
VIA 1,773 | 2,760 920 49.2 72 22 35.0 7.0 0. 344
VB 1,080 | 1,600 610 | 35.4 54 22 24.6 | 5.4 0.348
VIC 1,529 | 2,200 860 | 25.1 34 18 12.4 6.3 0.610
VID 1,901 | 3,220 1,160 | 38.5 52 27 25.2 6.7 0. 452
VIE 1,440 | 1,950 910 | 22.7 31 16 3.4 9.7 0.76!
VIF 1,562 | 2,460 710 | 26.0 36 19 5.1 10. 4 0. 555
VG 1,463 | 2,070 910 | 29.3 42 17 17.3 6. 1 0. 380
VIH 1,507 | 2,080 840 19.4 27 14 .6 8.9 0. 657
VI 1 1,348 | 1,940 820 18.2 25 12 1.6 8.2 0.817
viJ 1,192 | 1,750 710 18.8 25 12 2.1 8.3 0.826
VIK 1,651 | 2,330 970 | 22.5 28 13 3.4 9.6 0.788
VIL 1,647 | 2,270 590 | 3.4 43 16 | 18.2 6.6 0. 467
VIiM 1,814 | 2,660 920 25.5 37 16 8.7 8.4 0. 600

FThi A 7HeELTHERSh T2 BREREROFSEEL D, SWExALi, Jhik, ZhEtk
T8 - REEHC OV TORERERD? LABOEAEZRL TS, #HEMOIE BEEEL OXR
AR XD »72(0.34~0. 83 g/cm3) ,
c) N7t

AATEDOEER LI OBLNI AL 7 OWEIL Table 4 DLRHTHB,

SVTWERT TV Y, VI D39% Bhb, FUEY, T ADBY BORET, MECX Dk
D DENTD DI, B TECTREA 2 ) — VA, BRCEBIS iz, »—=(iL2~
8 DEET, - 7K L FRRCHIREIC X D 2270 0 DENRD BRI, 12EA EOMEN 3.6~5.3 &
bR QU AN - - N B

A ARE|LER % Table 4 IWR UL ) Iafetb CTEMLICHSE, ==X 2WHET, &= =i
ATRBORBHNREEA LR, A TR —HITIL50% W TrTc DB, Uit THERM
N7 DRNRMEL, m—=fiOFEm - ik, HOBBRITBIVY 7= vEEECHGENRS B LEL DR
Bo EFBKRELREMMN T, BELTDA 2 ) — VREIDEGEETIE, »—=[lipME O R
THHH, HERMCLF+ VA EBRE, MOBEITSTELRE SV TDR 7Y — VHENEV O
2, r—=ffii3@rot, BCTFZV Y, ¥7 4, v¥7, HX57(1), ¥Fy tDOSEED ALST
i1, FEROBEOEICAALTIRELED 5T (39.4~41.3%), LizdtsT, A 7IEK, BhH EQ
MBCELTEBOEMELLELTS) 0287 bELTLIhL 5L, L F7FRARE LTIsih
TFITH B, :
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Table 4. Fifitthi- < 7 OIARLL 5 L OHE
Pulping conditions and properties of sulphate pulps
K M & & Cooking conditions

L7y (NayOk LT) Total alkali 16%

B b E Sulphidity 25%

HIRA Yy o0 — 2V Cooking schedule

RERESEMRM  1.5hr to 170°C
SRR ERERRE  1.5hr at 170°C
WER - 7 DHE Properties of sulphate pulps
axws | wwEs | w ook | WK Y ro=iii | &S
iquor to 5 T
Log number Coor}{umber wt?od ;/al:igo ﬁree nﬁ Screenings T%al Rr?\fmber (EJL%:;EEZZ)

IA 15 5.5 44. 1 0 44. 1 4.03 23.6
VIB 16 6.0 48.6 0 48.6 3.66 28.1
VIC 17 4.0 39.4 0 39.4 3.58 20.6
VID 18 5.0 47.4 0 47.4 2.32 3.6
VIE 19 4.0 39.7 0.3 40.0 3.87 21,4
VIF 20 4.0 39.5 0.2 39.7 4.02 19.8
VIG 21 4.0 46. 8 0.1 46.9 4.47 28.8
VIH 22 4.0 41.0 0.3 41.3 5.07 18.9
VI 23 4.0 43.7 0.4 44. 1 4.88 20.7
J 24 4.0 41.5 0.1 47.6 5.26 22.9
VIK 25 4.0 47.7 0.1 47.8 3.69 19.5
VIL 26 5.0 48.4 0 48.4 3.88 26.2
VIM 27 4.0 40.0 0.2 40.2 8.12 16.1

KBV TOREEL, T (25.8) L DB ORB,

»IA (28.1), Fu VA

B1.6), 4+ Vo F 235vF(28.8), # VXV (26.2) DAL T+ r7XbhEEEXRL
7oo ULinL, BIC X o TERMME A7 ¥ — P 7R ) OFSRHNE HEEOHFENBDLh, AR
EBERkosLBh THs,
% = kB OE ‘2 =
7 A A5y (1)
W OR OB A5y (2)
A5y (3)
F v VA 259 (1) D2 7 N
- s vy A5y (2) 4 Vy K 25V
rJ v b 259 (3) AR A F—2 :
F7 A r
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Table 5. BRIRE /v 7 OERE KR L OBEA L T OEE

Bleaching conditions and properties of bleached sulphate pulps

= =] % { Bleaching conditions
n i SCATRE R OE | RIGHRE | BERENE
Pulp Temperature| Reaction time| Chemicals

Treatment consistency °C hr used %
%18 AR % #f = — = 11i120%
First stage (Chlorination) 4 Room temp. ! 12050{&5’;‘3“
F2B (T YD
Second stage (NaOH extraction) 6 70 ! 2.5+
38 (ClO, Eri) '
Third stage (ClO, bleaching) 6 70 2 L. 0*
B4 (T YD
Fourth stage (NaOH extraction) 6 70 1 L.5*
285 B (ClO; Elm)
Fifth stage (20162 bleaching) 6 70 2 1.0
F 6B (SO, m3m) = |
Sixth stage 2(502 treatment) 3 Room temp. 0.5 0. 5*

* %t-t 7 Pulp basis

E Bl -t A~ F o & E Properties of bleached sulphaté pulps
LSRR IR R Yied % =] & B  Brightness PC ff
Pulp number ﬁé‘%&éﬁ'ﬁ;? 0. Troch basisl Unblemched B eachsn PG value
I15B 96.9 42.8 23.6 88.0 3.71
16B 98.8 48.0 28. 1 89.3 1. 67
17B 96. 6 38.0 20. 6 ©87.6 1. 65
18B 97.3 46. 1 31.6 89.1 1. 81
198 94,2 37.4 21,4 88. 4 2.61
20B 94.8 37.4 19. 8 89.0 2.79
21B 94.0 44.0 28.8 87.2 3.27
22B 95.9 39.3 18.9 89.7 3. 16
23B 96. 1 42.0 20.7 90. 1 2.07
24B 95. 6 45.4 22.9 89.0 2.49
25B 94.7 45.2 19.5 87.9 1. 85
26B 93.1 45.0 26.2 89. 1 1.95
27B 92.5 37.0 16. 1 85.7 2.24
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FloH 7 ATIIHAMBCERST % & Bhhs 10mm B4 OEZEROB EEEEDEISETD b h

7oAy, Ch LR, EES ORMEDIMELEC X D IsEHER L1,
d) & =}

FE&MFS X OBE- 7 OWHEIR Table 5 0Lk TH5,

R AL FRCThAERE, BEAEA A 7L LTS RBEBRERRLE, ¥ F v P OB BE
(85. DIEHTRRIED 5 12,

REAASAVTOAGE, BIVr -=liXEEHC S % VBERLV X SCRZFSREN, = —=ffiD
BOAATIEREAESS S, ChRYATEASILE VB E s IET I EnErbhs, KEHS
AT Y= PERDOLRIERBHESE OBy ORIL, ERAEICE > TEEASHRLE,

SAATOEL EH OREXRT PC fliid, v+ v@B.71), ¥¥7 4 (2.61), v+ (2.79), T4 b

Vo B 235 (3.20), 257 (1)(3.16), ~315 % (3)(2.49) D 6 BIfEA 2.5 LA LD\~ % 7
Lic, CDIBLYNEY, T4+ Vo F A5 VFEIv— r2BIChls THEAMLLERS, 157
(1), (2), (3) TREREOMISHAVSHED I, » 7 Ak PC {HHEH (1.67), REH-S
N T Y= MTERSD b BHER DR A IBVAEIC L D 67 0BE L, ~— FhCEHEDbhi,

e) NILTOYBMEE

BEM T (REEAFLOER) OYBHKEIL Table 6 DLxDTHB,

HEAM L TARBEOBE, TIMANTEHETHEF » VAR A T O W E A, 200) 2B .
&, XV TRATIEERESE L, BIERY, W, kI UTITMENME, ot LA LYY, #FA,
Fr VAADIBED N T OREME BERD, BEH, WD X7 Mo FICEWERR L, L Oft
DEED AN THER T M VT I 00k VB8, 759 v, ¥7 4, 57 (3) oD L7
HBEXHCE o, 77V Y, FTADSLTY— L OFEIL 0.8g/cm3TT, 2lg hEVIT b
bbF, FERD, BEESEIMEVOREE CET 5, .

ERABEC Y )AL THEERET Lk, BR- A7 OBREIIRER V7 OBE L AROEm YR LT
B, VR IHMALTOREE, TIMALTE DB ot S b Y, ATR, Fu VRO
THEERT M- T LIREFEETH -1,

L?O%E%%ﬁﬁmﬁD%%WﬁE,k%%ﬁﬁ@%@%ﬁ<ﬁﬂfhé%Dt%xahém,un
ZOWTULE LIz *ET 5,

DEERABRO/SRE LT, ~A7IE, FEatt, BENESOML CRANCHET 5L, BXER
ERM O TREET 2 HEEBL T BDRF + YA IR TG T, RENEE, A 7RE
DFCHTEB H FARMDAL FREE AN T DB ED DECHESRD D, L 7 HO- L 7 IIRER
HEIZT SR TV B, A FRRIIFERCECEVIBELDD, BLE)OBRELRRE Y, Tt

FY, FVEY, SAL Ve ¥ ATVF, ELFF A— 7D ARBED N T OEBEL, BAEL
EBIM AN TEHBT R, ©R5DH, AR I-TUIMEAL> 5EEXLRS,

7L, TIVY, YTy P OIBELA TR, BEE DITERCTEL, SATHE LTI
AFITHB, 377 (1),(2), 3Ry F I FTNERETABRENEL SRADOTEEYET 5.

FROBRFRCLESHT, A TAME LTORM LHAMEIET 5L, KDOX 5K,

1) F4 Voth
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Table 6. g L 7 OYEBHIEE
Evaluation. of sulphate pulps
HREFZ|AVTEES F B |BE S| EF E|HW R |WHELSIRE ® T E | FKE
Lr?ugmber PUIrF:umber Bas\i:reight Thick- |Density [Breaking |Burst |Tear Folding  [Freeness
(g/m?) ness |(g/cm?) [length (km)| factor | factor | endurance{(C.S.F.)
IA 15 60.43 | 0.067 | 0.90 8.9 4.6 125. 1 350 210
VIB 16 63.02 | 0.067 | 0.94 9.3 5.9 110.4 260 230
ic 17 60.68 | 0.077 | 0.79 5.8 2.8 108. 8 20 210
- | VID 18 60.89 | 0.067 | 0.91 8.5 5.4 141.9 1200 205
% VIE 19 60.35 | 0.077 | 0.78 6.5 3.6 125.3 42 205
é‘: VIF 20 62.63 | 0.077 | 0.81 9.5 6.4 122.6 450 215
;.D VIG 21 62.21| 0.072 | 0.86 8.1 4.8 133.7 86 230
o] VIH 22 62. 56 .0. 088 | 0.71 8.4 5.8 146.3 200 225
B VII 23 61.51 0.091 0. 68 7.4 4.9 131. 4 72 230
#®1| vIJ 24 62.98 | 0.087 | 0.72 6.6 3.7 86. 4 30 210
VIK 25 ©61.47 0.084 | 0.73 7.6 4.7 156.7 140 205
VIL 26 61.55 | 0.071 0.87 .6 4.9 135.2 250 230
VIM 27 5.9. 42 | 0.081 0.73 6.7 4.0 146. 1 82 210
7 60.29 | 0.070 | 0.86 10.7 7.3 94.9 590 220
VIA 15B 62.26 | 0.070 | 0.89 7.5 3.9 134.9 120 220
VIB 16B 60.12 | 0.064 | 0.94 7.1 4.5 110. 4 80 230
Vic 17B 60. 61 0.072 | 0.84 4.9 2.5 92.4 12 205
VID 18B 60.04 | 0.067 | 0.90 6.6 4.3 151.9 220 215
E VIE 19B 62.40 | 0.081 0.77 5.6 2.9 123.1 19 230
S
S| VIF 20B 62.97 | 0.074 | 0.84 8.4 5.1 122.6 220 230
8 VIG 21B 63.01 0.069 | 0.91 7.3 4.3 118.9 77 205
| VIH 22B 61.22 0. 081 0.76 6.8 3.8 130.7 42 205
VII 23B 62.64 | 0.087 | 0.72 6.0 3.4 121.3 25 230
B VIJ 24B 61.70 | 0.082 | 0.75 5.4 2.8 103.7 13 230
VIK 25B 62.53 | 0.080| 0.78" 6.5 3.7 139.8 60 205
VIL 26B 62.24| 0.072 | 0.86 6.4 3.4 140. 1 47 230
VIM 27B 62.68 | 0.079 | 0.79 6. 1 3.4 148. 1 44 205
7 62.07 0.074 | 0.83 8.0 4.4 57.4 31 230
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2) BFR, T APV, FUEY, T4 Ve F 2FVF, BrExAF A-—7

3) v47, 159 (1), (2), (3)

) ¥Iy b, ¥T A, TTVY

Tichb, 1), 2) CHEShHRME, BEARBE L 7EECHE L TH D LEBDLR DA,
3), 4) CHEINHERMITIC »y 7 + T TARRET HEBES, S TRE, SN THEENFECE
WEOHREEELLOT, ALTAMELTETHELTHD V2 5,

X ik

DEU BE-HbxE-55% B -FERER: BEHOEES, KATR 197, pp. 155~
166, (1967)

2) B OB s 5% B FHERER - KFRE: BEESOKE 9, WA 207, pp
165~186, (1967)

Xi. Kraft Pulping and Papermaking Characteristics of Thirteen
Species of Kalimantan Woods

Tsutomu Kavama, Fumihiko KikucHr, Isao Takano,
Kuninori Usamr and Takehiko Ocino

(Résumé)

This paper presents results on the kraft pulping and papermaking of thirteen species of tropical
woods grown in Kalimantan.

The wood samples used are Jelutong (Dyera sp.), Karas (Aquilaria sp.), Teraling (Tarrictia sp.),
‘Champaka (Michelia sp.), Giam (Cotyllelobium sp.), Resak (Vatica sp.), Light red meranti (Shorea sp.),
‘Balau (1) (Shorea sp.), Balau (2) (Shorea sp.), Balau (3) (Shorea sp.), Borneo oak (Quercus sp.),
Keledang (Artocarpus sp.) and Kelat (Eugenia sp.).

The results are summarized as follows: )

1) The results of the chemical analysis of the wood samples are shown in Table 2.

These wood samples were relatively high in lignin and low in. holocellulose content. The a-
«cellulose content of Karas, Champaka, Balau (2), Borneo oak and Keledang were very similar to
that of beech wood (49.1%). On the other hand, the wood samples of Resak, Jelutorig, Teraling
and Balau (1) gave low a-cellulose content (41.5~45.3%). These results differed from the results
reported in previous papersV?). There were considerable variations in ash content, hot-water solubles
and alcohol-benzene solubles. The hot-water and alcohol-benzene solubles of the wood samples of six
species of Dipterocarpaceae (Giam, Resak, Light red meranti, Balau (1), (2) and (3)) were higher
as compared with those of other wood samples of seven species.

2) Morphological properties of wood fibres of the samples are given in Table 3.

These samples ranged in fibre length from 1.08 to 1.81 mm, in diameter from 18 to 49 ¢ and
in cell wall thickness from 5.4 to 10.4 ¢ The fibre length and cell wall thickness of the wood
samples, except fibre length of Karas and Balau (3), were higher than the average of Japanese

hardwoods.

3) The results. of pulping and bleaching tests are shown in Table 4 and 5, respectively.
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Evaluation data for the unbleached and bleached pulps are shown in Table 6.

Total pulp yield ranged from about 39.5% (Teraling and Resak) to 48.5% (Keledang and’
Karas). The Roe numkers of most pulps were rather high (3.6 to 5.3). The low yield and high
Roe number of the pulps seemed to be correlated with the species which are high in extractive and
lignin contents. A large number of fibre bundles or vessel elements were found on the sheets of”
unbeaten pulps from Giam, Champaka, Resak, Kelat and Giam. However, most of these shives.
disappeared during beating.

All pulps produced clear and white pulps, but the pulps with high Roe numbers gave low yield
after bleaching. The PC values of the pulps from Jelutong, Giam, Resak, Light red meranti, Balau
(1), (@ and (3) were somewhat higher than in the other samples. The residual resin appeared as
brown spots on the pulp sheets of Balau (1), (2) and (3) after aging procedure. The PC value of”
‘the pulp from Karas was low, but brown colored shives appeared again after aging procedure.

The unbleached pulps from the wood samples, except folding endurance of the pulp from
Champaka, had higher tearing resistance, lower tensile strength, bursting strength, and folding endur-
ance than the pulp from beech wood. The strength properties and the hand sheet density of the-
pulps from Resak, Karas and Champaka were similar to that of the pulp from beech wood. The
strength properties of the pulps from Teraling, Giam and Balau (3) were extremely low as compared
with those of the pulp from beech wood.

In conclusion, the wood samples were classified into four groups from the view point of pulp:
wood. )

1. Champaka

2. XKaras, Jelutong, Keledang, Light red meranti, Borneo oak

3. Resak, Balau (1), (2), (3)

4. Kelat, Giam, Teraling

The pulps from the wood samples numbered 1 and 2 in the above list give reasonable properties.
for papermaking. However, the pulps from the wood samples numbered 3 and 4 are not suitable for-

papermaking.
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V. »V~vaxvEILBBED~~ FE— FiEik

® R =& B5Bo®
= B 35 = g

Z DRBHIARH B L CHRECEREL ORXRAWEO—HE LT, # V<=V 2 VEREHISHED ~~ |
F— F#EE (BREC L) 2 RHARE TS L BHE L TR I DT, ABTIHIZULDIZT 2
F Y FEIC KT 5 BEREORR L EBEC OV ThI v, ThHoRBFECS W THRLEOHE Y
BN, TOHEIDLAE—- FHEOHENS S LBbh L THECOWTIE, X6y oV 7/l Uimn
EBXEES LTHEDRBE X051 EORBY Bt o1,

CORBEERTACHICY, CARRECELOZR N2 BLOTELBYOELYET 3,

) RELEEHELES 3 HRERFES (2 KELLEAELES I HRERITSE
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HAMEHIR X 30~50cm DX KM EHIS5~Tcm FTHEEO L, Fo» AMELicb DX AW,
2.8 B /A &

2-1, INLTE GlEAE)

EEB L OBIHELIERER T ALY F e F7 24 71— 2 —%F\T Table 1 TRT4LHBET T
i, AL TREEL, SLRAEATII R TA R VRIY 7 oA F— TERE R o TRD
BT LI,

X UHITHERIBBE O LT oW T, BERRRELHET 50 Table 1 DL kb 3 KEDRER 2
HUORERS A ey, BENORK pH, BEHHH G5y 7RIV, AT 7Y -5 2%k
LUOEGMIc EOREHR IS T in o1,

Table 1. & & & # Table 2. # E & #
Cooking schedule . Hot pressing schedule
EAREBE CO B R BE E CO
165, 175, 183 183
Cooking temperature Hot platen temperature
# A B [ (min) E # B [ (min)
4 0.5~3.0~3.5
Cooking time Pressing time
o R M (min) 1 E # E 5 (kglem?) S0 5 50
Defibrating time Pressing pressure :

2-2, REE&SURE
PR X b B 7, MR AV KPCEELCOobEE (1Hich o v 7ERERER 200
) L, Table 2 02 & TEETTMEL T — K- K2,
2-3, #% 4 B
BERIR LA — Y o—ifixesi@ic ok, 150°C B BEGREEIREA T 3 RN E Y £ 2
1, HEEE~NOHREHRF LI,
24, MERR
Beuhi-~— FA— Fi RH 65%, BE 20°C oEREREHCH 1 BHKE L TREBY S tot:
Db, B L TROMERRHE L,
B (5x20 cm), &k (10x10cm), EHREF (1.5%x8cm), 5|3 H (2.5x20 cm), BFE (4x5cm)
D5BACOEMERBEY RS I ieot,
ek, ~VE-—HEFCI D F- FABEXSHERAE LT,
2-5, #4 XRERE
LROHRAA - FONERBROMELBIEL, 136ES 7 HEOHENLENS S LEbhLOT, #
TBHERIDNBLDROS L E A OV SRR YRS o1,
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BED 2 BROBREBEWE L, RKOTHE (=1 Y, TR, 77V, F4v%9, v
7, A79(3), YyvEY) OMEIILRENMO 6 8L » 145 LBbhbicd, hb 7HEOME
RUETHER D DA AR T,

fER 7% 175°C MBD N TTH D, HMEIT 3T 74 v=<AP 3 V& 0.5% D—F& L, 7
=/ =V V0.3, 0.6, 0.9% D 3B HIT CREBEA LK L 3 =9 AR L DA THO
PH % 4.5+0.2 ZHE L Ty KL EEI 1OL, HE, BERSIOBLELIEL LHERRY
kBIleotc,

2-6. SHALIERER

BTELD 7 SR OV, FIRICRICETHMAERR Y B2\, TOMREHF Lz,

Tiebb, BAFEBEHOR - M7 < =H¥xlHEL VEFEL, HNE3, 6FX09%D3KEELL LU
BYLE (150°C, 3EED %@ & s LTHERBRCH L1,

3R R & R

3-1. REBEARER

KEROREWK PH, 5N, AT 7 ) —%A, BANKIOA- FEBREONE#ERY Table 3.
R,

HEEREDOEC L BV TINREL LOEMERB ORI Fig. 1~13 1237,

REBEDO EACTE LS A TIRROE TR L A - FHEOR kX, Bl TC@s LicbomEE
HoHs L mERAROBESELRI,

Lo, Z05b 7HEEEmKES X 0L OioME, MM OBEE LK LTS 52 - L, +
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F— FOBKRII2I~28% LD, ZORTRNEDF7 AREHLTWS, ZORRELTUL, 257V
(1) HoBEERMESTE 2 25 F— FOltAk#ELZE LT 5BHO—2 TRV EBbh 5,

BB X BBARROETRIBCKRE L, U~16BBEORKRL LY, i, BMENKERED
EC B IETHEEIZ LA LR EDLRED 5T,

MBI LB~ erm—R, LAY T rrA FYEOBYLFHRECER T 2ROV Tik
TTEXEH DR BA (No. 12), T Z LFAHRM OB LIBEL TN X5 O TRV LHEE
Ihd, Ll, BEAELEC BN, A EEXRILD - RERREE L Thb,

4-9. 1357 (2) (Balau) VIII

ABEZ- 7Y (1) IH&EEA ERRR IV TREEZRL, £ OMOBRBRIEE LIFFCREL L
HERERZ LD DRI,

FREIRE 165, 175°C OBEHWILMFREE, FIEEVBI L OMOBENEELR LT 5 LR EDD
e, BE183°CHAETIIRE LACEAR T CRETOEAYH XL LD b DEHELS 2,

Z O ORKRLIFEIFERE S b L, EAETI0~50%, BMEY 7L HEICIL18~25
% EET L, BRCHEET 5 E’E LRI,

4-10, /X577 (3) (Balau (3)) VIIJ

FRAEIRE 165°C THEE LI 7 OIREL 90 % BV EiltE %R L, 175, 183°C LMERE D EFIT
EbIWEAERAR ED BRI, L, Wihd I3 EERES CAMBEN <Y, AFF0SHER I
T %,

T—FARBIOT 2=« XVEVHEHE ¥F7 4 (WIE) ©2OWTEMEXRLTV30, HE
ChHE2 BB T VEBECH bbhith o, ¥FLBRAKROZIF2E (157 (1), 257 (2))
THAB ERWERIEORT, T OMOBRAREX BT 2EXR L, ¥k, BEREN
BROBELE T, BAKRCHOBET JIS HRCERTHIRELRST, BOHEOPEITKR
LD ZE OMMOWECET OFFENL LD LRI, B L EOBEIIRE ieh o, LichisT
MifAklE, MEELLCEESRT JIS SRCETS - FEEET 51013, 1 AUBPHABEONLE
HERREDEND,

HRIMEDLEVIMBECKEHEY G Ih »1ch, SRCTELED 5 IZBNERIZ LS LicK
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313k 1 3B & (M9/em?)
Tensite strength

< & ————® . .
82 IOBE L LTS OICIARZE L TLEELE
e T xbhB,
<3 S - .
3 \‘\‘Eé 2 T 4-11, KLFA #A—4
| o (Bornéo oak) VIIK
| S W—— | I
T E w0 SRR RSN > S SR T B
Amount nl sizing agent and 0/ .
R L LiEESh, HEE 4 (U 05V RE
Fi S
ig. 19, +1 ZXHFlk X U‘{H]%ﬂﬂa&ﬁﬁk@]ﬁ%% Fee FRBEL 5 B, - SIS AR E D
Relationship between amount of sizing agent ECFHNSO~BL YERL, “OHLFT, 7

and oil, and properties of hard-board (Balau(g)).
F IR EE R LIS,

BAKRBOERY D, BEREOEILF - FOMKECH ¥ h KELPFBLEX I vbh b, M
FRETh oL A BRI, 165°C HEDBA L 183°C DA & ORliciL 20kg/cm? BE D% LA
Edbhish T,

BRIk 5 M ORI, FEEVEE, EECLALh, ZoNNRREREOFEYS
FEWEETH 2 LHESN DS, ROWKE? D -2 D LGBy, LoToexid,
REELA - AGHREELEZ EXBT DD, RO ORIILSBROTIRIC Eiohdis bigly,
BB OFEBIIEE X ) LMKECHE S bbh, AEA - F1120~29 FREOBKE Ly RET,
BROKEVLZ LB ED BRI, REMTIIHITE XA 400kg/cm2 L EFTLEA Lo NEER IR 5
25 EOMOMEIES F VY REABEIR LD ORT, Ficd OBt orErsd L LEE LT
5L0LELLNRD,

4-12, 4L %> (Keledang) VIIL

7 VLY OEENES OBt -t e —AREL, ~FY VLT A - - SVYEVEEY
PISEBEFRAMER R LTV B ETH B, OHEKELR - FHECEEFCSH bbhith w1z, ¥,

BOKATE S b D icv (A THRE RS OB HRZSHIERNC X 2) b D IIIRE O HEHHEL
VIRELR, TOLERRREOEASVH LS LREBCHEL, BERNTB AL, $Bbh
fo— FORKEINIFELCHE L, 105~120% F\MER T L1,

Chic R LEFEE, SRV TILHENRVERAZR LD LA, & (CHRERSE 175, 183°C)

DANVTEHFRE LIcEE, F— FBERREFT JIS S5 EEL 55 b orilis LBk,
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EEEATIE S B0 BRI ORERY B, TINHES HEEIh 20 oh TERTRIAEA L, Wk
MR B ERRLEYFIRDRE, BE TIRHENEOREINC & i EESRD b,

4-13, 5w b (Kelat) VIIM

Z O DRERERENE LB OR T TR0, MBS, FIERVRS, HRMPERIS
L OBEESOERIEEOK X N, £ DMBKROEIR & —BAIBEMPTRITER, Lr=FIC
I ED R - FAB LIRS, L, BARTE Y = F BB MEXRTNS 5 » P OBEIR
REFIcfE%R LT, 183°CAE L TR — FTIE 35 ZOFRERYRL, SOICBABEEIE5T L
CXoT20 UTOREE /R oTc, THIMEKELXETELBbIS Y 7= vEFELHEE N T &8
FERO—2L3EL DR, ¥, =—7 AHHEHOHEHSCELF7 AVIECELL, HEC b
TELLTWA LD LHEI S,

BYLEIC X 5T S OFB LTI RE L, BREED A THRAGIA - FTIk#H E E 400
kg/em? 2 Z 2 B b OME LRI, ZTOMOWHRMITEE, 5ERVEE, BES NOMUBHRISHED
SR TILTL D o1,
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MBI DFHFALL < SAMAHEC 2 2 Bh, ’ i
NG BEDLRLE TR EOMTRBEVE 3| T §”'\\
SEABORT, 1 DY /B 5RO %‘ - §§ e,
B b EHE LB LE L Bbhs, 3 ggm.__‘*__4
AT & A AR & D3t Fig. 1912% bh 3 |
% X 5 WCHRECIRARE, KT X0 S o .
SRS e, MBI BE - e
MBOE ETRAKRIC S Sohia 1 &7 7 o Eéw- //
R RCET 5 Bl R LT 5. % = |/
Elo, 72/ —AVOVORMEHO0.6, 0.9 'Y -
Go- KRN BAESIC03%7 ., Fial N "t
CAUSYEMOLOLD, WHUAL LRI <l ‘\\\2", ————— -t
FRESL, MM 213 600kg/cm? L\ ME 2 A .\’_;.Z: 2 /.
ERL, E1BAKRI20%G LT OER LR LT, =
3 6 9

Amound_of sizing agent and ol
TAX R Lo @ A8

Fg.m.#4fmxlvmﬁ@§aﬁﬁt®%%

yur&y VIL)
Relationship between amount of sizing agent

and oil, and properties of hard-board(Keledang).
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Table 3. 13 D 24 F{b & B &K
Results of pulping and brightness of board in thirteen species
. . b H ) —
T S e T 5 I
- Screen analysis (%) .
EKR%ES Cooking [pH of Power Pul Bright-
. 8 pH of eonsumption [Pulp

Wood species [tempera-lwaste | oced on freeness 24 |24~48l48~8080_ |<150 fness of
and mark of |ture liquid T, T ( > 150 boards
studies log °C) Chip Pu’lp i $€¢)  |(mesh)| (mesh)| (mesh)| (mesh) (mesh)[?02r%
DAYV 165 4. 16 869 | 1024 18.7 16.7 | 63.0 | 11.6 5.4 3.3 | 43.8
Jelutong 175 3.93 816 | 968 19.9 19.4 | 51.2 2.6 5.9120.9 | 40.3
LA 183 3.85 692 | 843 | 21.1 30.11]30.3 1.4 1.2 137.0 | 34.9
7 7 A 165 5. 65 732 630 | 21.3 15.7 [ 33.3 [ 30.6| 8.1 |12.3| 47.1
Karas 175 5.35 731 615 21.9 |28.0|43.7 | 16.0 5.4 6.9 | 45.7
VIB 183 5. 05 678 569 | 20.8 | 21.6|40.5 | 25.9 7.1 4.9 39.9

7 9 v 165 5.30 813 602 | 19.8 11.427.3 | 15.5 3.8 |42.0 | 28.0
Teraling 175 5.20 713 | 581 | 17.7 |12.0]33.6|22.2| 3.3[28.9| 25.2
Vic 183 4.97 688 507 | 20.1 7.8 133.6|19.0) 7.4(32.2| 21.1

Fr vt Ah 165 5.20 737 | 1009 18. 4 14.2 | 33. 1 1.8 3.3 137.6| 25.6
Champaka 175 4.90 710 997 | 18.7 | 19.9 |42.3 [ 11.2| 3.6 |23.0| 21.9
VID 183 4.75 715 | 951 18.2 17.4 | 49.2 .2 0.6 |27.6 19.2

¥ 7 A 165 3.90 566 | 473 | 22.3 6.9 | 37.8 | 16.9 6.5] 319 14. 6
Giam 175 3.75 495 | 418 | 27.0 7.0 | 39.2 | 15.1 5.6 |33.1 14. 6

VIE 183 3.73 465 | 398 | 28.0 3.1 33.5]20.9 8.1 34.4 10. 2

v % 7 165 5. 10 651 528 18. 1 12.1 | 31.4 | 14.2 8.6|33.7| 26.3
Resak 175 5.05 538 521 20.4 9.8 128.7|21.8 9.6 30.1 17.9

VIF 183 4.85 520 | 392 | 27.0 8.5|31.0|18.9| 80336 152
N "L‘i’gl'; 165 | 5.62 | 1036 | 972| 23.3 | 8.0|34.5|20.8| 8.2|28.5| 43.2
red meranti 175 4.88 929 | 894 | 24.0 |20.3 |37.8]| 12.6 7.9 1 21.4 | 39.7
VG 183 4.75 800 | 800 | 21.9 9.2 138.9|18.6| 4.4|28.9| 28.5
A5y (1) 165 | 4.00 851 554 | 20.8 14.5 | 33.2 [ 17.8 | 10.2 | 24.3 | 28.7
Balau (1) 175 4.00 613 | 542 | 21.4 | 11.0|21.2(22.0(11.2|346| 24.9
VIiH 183 3.90 601 | 390! 21.2 | 10.8|23.7|19.7| 9.2|36.6| 23.2

A7 (2) 165 4.30 624 | 604 18. 6 6.7 120.5|20.8|13.3]38.7 | 32.7
Balau (2) 175 4.03 610 | 559 ¢ 20.4 12.9 [ 28.6 | 22.1 | 10.7 | 25.7 | 28.7
VI I 183 3.90 577 | 299 1 22.8 9.0{24.3|19.8| 9.9|37.0| 20.4

A7 v (3) 165 4. 25 603 545 | 21.2 7.6 1 30.0 | 18.7 4.7 139.0| 34.0
Balau (3) 175 4,15 535 | 535 | 22.4 |10.0|29.8|23.7| 7.7]28.8| 30.9
vIJ 183 3.85 534 | 409 | 22.7 7.0 34.2 | 22. 1 8.4|28.3| 24.7
AL F—7| 165 5.00 787 930 | 22.5 2.7 |28.9|17.012.5|38.9| 25.7
Borneo oak 175 4.97 708 | 876 | 21.8 6.9 |36.9|17.8 7.1 (3.3 18. 1
VIK 183 4.90 627 | 802 | 20.0 | 14.0)42.9 | 18.3 | 7.2 |24.8| 22.4
yov g v 165 6. 45 859 | 947 | 19.5 | 19.0[38.9 |1l.6| 2.5|28.0| 46.6
Keledang 175 6.23 688 | 798 | 21.5 27.4 | 36.5 | 10. 6 5.5120.0| 41.4
VIL 183 6.03 | 690 | 729 | 19.5 |20.2|385| 84| 1.9]|3L.0| 350

v 7 v b 165 4.82 761 878 17.5 8.7 381219 8.3 1230 3.3
Kelat 175 4.80 | 737 | 848 | 20.4 | 14.5|38.5| 14.1| 8.4 |24.5| 28.3
VIM 183 4.50 704 | 830 | 21.8 11.5]32.7 | 16.2 8.5 | 3.1 25.4
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XIV. Hardboard Making Characteristics of Thirteen
Species of Kalimantan Woods

Sadao Nacasawa and Yasaburo Sano

(Résumé)
This report presents the results of test on the water repellency and mechanical properties of
hardboard from thirteen wood species grown in Kalimantan, Indonesia.
The results obtained from the present tests are summarized as follows:
1) The results of pulp yield, static bending strength, water absorption, absorbed energy in
impact bending, tensile strength and hardness are shown in Table 3 and Fig. 1 ~20,
2) The pulp yield in each species is in inverse proportion to the cooking temperature, but

these were higher in comparison with that in the broad-leaved wood species grown in Japan.
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3) The relationship between chemical composition of raw materials and properties of
hardboard were not clearly observed; however, it seems likely that the wood species with a
larger resinous material gave the hardboard the better qualities.

4) The mechanical strength and water repellency of hardboard are increased with a higher
cooking temperature.

Some of the wood species investigated provided the boards which have the water absorption
of lower than 25%, even without sizing and oil tempering.

5) The heat-treating of hardboards was significantly effective for improving the board
qualities in all wood species tested, and the rate of improvement on board qualities are roughly
estimated at 10 to 402 based on the qualities level of untreated board.

6) The sizing was not effective for increasing of strength, but it was for water repellency,
so most of the boards sized could meet the specification in Japanese Industrial Standard for
hardboard.

7) The oil-tempering was particularly successful for improving the various properties of
‘boards in all wood species used.

8) In conclusion it may be said that the aptitude of wood species investigated as a raw
material for manufacture of hardboard could be ranked as follows: 1) Giam, 2) Resak, Kelat,
Borneo oak, 3) Light red meranti, Balau(1), Balau (2), Balau(3), Jelutong, Karas, Champaka,
Keledang, 4) Teraling.





