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Working Group on Properties of Tropical Plantation-grown Species :
Wood Properties of Tropical Plantation-grown Species II
Eucalyptus deglupta Blume from
Several plantations in Papua New Guinea

B B T eza—FogE=a-TYFror sy b, RREF VA, TTY, BY, SN
Y VAYREZHBEDH * L L (Bucalyptus deglupta BLUM.) D#EHAKIC->WLT, EBHHEL
ST TR B>V CRABET - 2,

AEAoHE 27T HikT, zo Koz T4 ATH S, ABLEARBHFNEE BAEE
R, TokB, WE $0Jick 24ENE, O EMoLRH:, BIRDY|, BERoESHE, vt
RETH B,

AREERIL 6 FE T 268~405 kg/m®, 18 4 T 282~527 kg/m® TH 5, HFO L 5 il
BEL B E, AREEBGHLSHE 10~15cm OfFHE TIRIF—ET, TOEAMICHEL-T
BN AEEFR SN S, BT RERE L BREER & RIS ERE o HERHHTRIR T 2
F—OIBOATE T L TE L BV EER T, BRKRRIEEREOEND b0 LEYT 5,
O AEMRMEE TV E V- TEVLY, BBOFVESKE Vb EMiEkol v 2EX
LBdhidRoly, CEMOERRIEST, MEREL, BIROUHEITIR, &FE2EVICTHEE
HNPEDS S S LEMFHALIEOLVEEOLONE SRS, =) TRIIEESRIC X 2 EHER BT
THoteds, 7=/ - VRIBEER 0BG, BONCEBHOSLZERD S - 12, REHNMREL TR
ENRVHBEOARESEIMETE 2, 7537 VRICE > TRBRAV AL Wi, EEMICHE
L TEEHBRSE L,
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T L ®» I

# 2 v L (Eucalyptus deglupta Brum.) &, 740 Y (3 v ¥F4), A v Fxv7 (€34,
A5 9 2), ma-—F=2TFO—, =a—7VFY, =a—-TANLTVF, TXABECKRRNITS
EMNHILNTVE, ZONHBFERBIEBIUA RS U TRRENMLTIVEVLILLET, B
Lwa—Ayo—EahTa?,

A AL LVEERET YT oK EIRo B ERIC b - THRS W, ILEMO 5 T RENRRS R
BIEVEEE VWA B, LihioT, COBARMOL® ORRE 58K, SROAMRIROLE S
TEMBBOEE I Y - THOREUREERLTILETHA I,

TTI, BFITBLWTIT 194~19T6 FECh b, BEEMTRIREERBRIC L5577 « =
— ¥ = 7EAN BB OFMEN BT 2RAMELITY, FLLTREAGHOBRBI>VWT, T0HER
MENSCITM TERICET 2R BEREL TV 5. 714 L LORRALDBOEMANZ ORFEIEE
Bugzhcuni,

T3, 1979, 1981 BL U 1983 4D 3[EIch i > TIRE LA H A L LMK WT, ZOEBH
B SGimMIF AT >0 THEE L CERERET 5,

RAAEEEE, FARcL - TEZBH, BEFYMEE, AHE R KR, BE FOJILsE
Wik, O MO, BTN, BROEENE, LS ETE B,

I £ 8 K

1. =2a—=7YFovOhXLLiER

HALLVDOATENRIE, 740VEY, AVKRYT, X777« =22—F=7, 74— EREVERIC
bh-oTIHbhTVE, =a—7NFrTRAALVUVEALEKRSNEDZOIR 1948 T, Bk 4(HE
OEBRAROREMDO—>TH B4 5%y b (Keravat) THELahTLAEY,

R bLOARE>DR, A=a—T7 ) FrOFR2F Y RELOEMRMTSH S S, £DOHTSH, 2
FaFavrng o5 uvn—dORET HEHITT T 1986 FEHAET, 1,702 ha WEL TV 3, B,
HttTi, &4 L LOBEHEAG 20FET, 2oBOEgREERIE 60~70 cm, &R 50~60 m,
TR RS AR 700~1000 m®/ha & LTV 3,

2. HBRAROWME

HE O oA S X UALKOEER, B, BEUE, FEUE, s Si—iconwTRERERL S
% Table l WRL 7z, RBRICHWAAKRE 2THEEL SEMLI TAERTH 5, HFHIOD 55 Keravat
(Photo 1) 3 =2 — 79 5 Y OILEO 5~ LOEMICNE L, ZOMOREMIIE== -7 Y 7 VI
@ Hoskins (Photo 2) ¥ & ¥ Buvussi, Mosa (Photo 3), Tabau rikau 75 & Z 0o toH
3,

HE, RBAROATFICEL T Keravat Bl W T2 b= KTHRASH, FofiicovTiRAF
VYR e 5y~ AREHRASH, IIBEE LV FERR&HOREO SHAIETEV ., AEER
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Photo 1. #1 X L L&KM 4 35/%y b

Kamerere plantation in Keravat.

Photo 2. # AL LM f2F2

Kamerere plantation in Hoskins.
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Table 1. FHBOK, EHi, FHERZ, Wik, RIUE
Descriptions of sample trees and logs.
E i HEBARS | AkEFS | THEZE(m) | B B &% W # %
Origin Sample tree | Log No. | Mean Dia. |[Age(Years)| Date of felling | Remark
FI/Ny b E 1 50
Keravat 2 46
3 44 18 1979
4 42
5 40
6 38
FRF VR a—1 1 15
Hoskins 2 14 .
3 12
4 10
a—2 5 19
6 18
6
7 15
8 13
9 10
1981
a—3 10 19
11 18
12 16
13 14
14 11
6
a—4 15 15
a—b5 16 17
a—6 17 20
a—7 18 16
a—8 19 18
a—9 20 17
TR F VR b—1 21 18
Hoskins 2 15
5
23 13
24 10
b—2 25 17
26 16
5 1881
27 14
28 11
b—3 29 17
30 15
5
31 13
32 10
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Table 1. (2-3%) (Continued)

E i HABAES | WKES | PUEE(C | # W %W F w &
Origin Sample tree | Log No. | Mean Dia. |Age(Years)| Date of felling | Remark
R E YR b—4 B 18 '
Hoskins
b—5 34 16
b—6 35 18
S 1981
b—7 36 16
b—8 37 14
b—9 38 16
FTR2F R c—1 39 17
Hoskins 40 14
4l n 4 19881
42 8
c—2 43 17
c—3 44 15
e d 45 23 1 1981
osa
HNT ) HY T T—1 41 LIoB 5 ]
Tabau rikau —2 40 Spacing
in the
—3 36 plantation
-4 B 15ft X 15ft
—5 34 15 1983
—6 30
—7 29
—8 27
—9 25
€Y M M—1 33
Mosa —2 39
—3 36
—4 34 12 1983 15t x 15ft
—8 34
—6 32
—7 28
M M—11 38
—12 36
—13 34
—14 32
—15 31 11 1983 15ft X 15ft
—16 30
—17 26
—18 19
—19 22
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Table 1. (2-2%) (Continued)

E # DBATLES | WAES | FHEZR () | & &8 B E w %
Origin Sample tree | Log No. | Mean Dia. |Age(Years)|Date of felling | Remark
7 7 v B B—11 32
Buvussi —12 0
—13 29
7 1983 4m x 4m
—14 26
—15 24
—16 21
B B—21 22
—22 26
—23 24
—24 22 3} 1983 4m X 4m
—25 21
—26 19
—27 17

Photo 3. €4 5 OEKMALK
Sample logs from Mosa.

. RRZFHHE

1. EBHEBELE
FAF v REG6HEA 2HEER SHEATMEEK r3y PEBFELERPSZATNMES S, 6, 9,
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13, 16m, 3, 6, 9, 13m, BLK0.2, 3, 12, 18m »SEX 5cm OHKEFRL, BOEHESIE 3
~5cm OMFEARD, BBACL 0O, lemTEHBWVIE L, 3, 5 7, 10, 13, 15, 17, 20,
23, 25cm T EHMMERIAO T oy 2 2B Lz BREH L85 — MIEEIC K OERL o, W
RLEEERERWR, CoXBADS~ v FHMAKOMA 21ED Jeffrey Rikick OBRBEL 7o, BiHRG
ENENS~100K, BEEREZ 0~0AZHEL 7 45, BEFEHEOMEC>VTRFAF V2
ETEHEL AR TITEY, 575 PEGEMEOVR TITE -, T, BHHROERLEED
REREEC>VWTHENTEYAF 2RV, £hF0 0 Miaic>VTllEL 12,

2. BRERLER

(1) WREHEE

A ROHERBED S bEFBHIVNE ¢, BAHEVK R+ v REMTROHESRIKEBRT, JIHRPD
HTH2, L LEENISELINATVEY 5%y F EMOLHMBROPREKEHULBRT, AR
PORTHB, LhL, TATHHBOEVRARLLET 5L, LB T, MEHRIOETSH -7,
WM RBBEKEET, TOREKTOT 3I~4em, KOT1~3em THD, KEAREHEZFLL, YK
b obhd, BB, ¥ 75y rEHOAKOANORAICERRKO S OMBR S0, (Photo 4-2)

(2) EAMENIME

PEMENEEC L ToOREIE, TTR®Y THLATEY, &< DapsweLl? ROz - Y
BORLIENHE ORIV SEHET UL TLOHF TV S, TOWMETRY 5%y PEMOREM &
AEINBMAPCO2VTHBLLEREBRNE, B8, TITOIRBMEE BEROTESRE LY
AL 5 15em KOARIOHMNEZL TV S,

BRERGEEER, MM FPRAMEY, T MARZEES 505, SHTHOEMEEES
Photo 4-1~5 IR L F2o

A) EHE

BAE 2~8@, FAR Y 7Y i) 2 @RS SRR S VWA 5, MUBANEFLALTHE
AT 3 b0 RIEEITDT L, BREHE AR 170~291~370 um, EEHE 130~220~310 um TH 3,
Imm’ LB 3AHBIL6~THTH 5, HELE LD, BEOHME L v T L CAMKEESEET
b5, NAF v+ — FEEFLEHE, ZORIB 5~8um TH2, Fu—-2%k b,

B)

£ X3 900~1347~1800 pm, B 14~17.3~22 um, BEEIZ 1.5~3.0~5.0um TH %, EEZ 5~8
um OHBBILHEKELES 5,

C) IS

BFTH DY, SER2ATNCIFIEERT LI EHH B, 3~ MIEEICET 3, 3L A SFERN
Baip 5 3EMEE VA EA, EREVEVUATMEALENSBASD 5, EE-BEHHEBB OB
BEEHY 18um KET D500 6L, BEATZOBRILHELZVLEAT >TVL 5,

D) &AL

BN S BT, 55 5, FEERMASS D, FEOERESERI- 515, HEREED
RICBET 25005 5,

E) FAEREE
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1. ghOhE ol <30
BEEOEZEMNSC, SHBREV
Cross section of the innermost part of stem.
Showing pores, small and numerous.

2. AROSORME =30
HEOCHERKRSE , v
Cross section of the outer-part of stem.

Showing pores, large and less numerous.
e £ K#HA  Growth ring boundary.

(Arrow)

3. HEgMm x75
Tangential section.

4. WHME x75
Radial section.

5. WWE x5

Cross section.

Photo 4. 7 5% FESREA #1E02m
At 0.2m from ground level of the stem of a sample tree
from Keravat.
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Photo 4. (2-3%) (Continued)

I FAEAMBALEET 5 C D B,

(3) JHBBEOBRNICBIALERIIOWT
ﬁﬁmﬁpéﬁgia£@¢ﬁwﬁmf5@;5u£itfm5#m®@5@ﬁ%mevugéﬁmu
DWTHRE L 7o

4 kO EMR OB S ORI L 2BEROTEOERE%E Table 2~4 XU Fig. 1~8 a5 L1,
CHRINEZERIBOL SOBfic Lk - T EDER%E - TERLTWE T Lbh b,

A) g

BHEREE Fig. 1~4 KR Lo &) K BEKE bEIMTIETRAEL L, 20ESRERCHEICEL-
TELVRNL B, ZHAROBLHEDFEIGE G 580~750 um CERTH Y, ThibAN~ZHEST 3, M
REOKEZOHT 55y FEMTREL,S 15~20em $ TRBCHERELT, #hllEHERZY 590
BOEET B, TDETET 5 EHMAOFHHE T 1300~1450 yum DEFTH 5, 7S BHIDH 5~6 F4
LS, HARBEO/NS VoS TR Fig, 2~4 R L & 5 R RE,  RETELTULEL,
O EICHMMOBERLERE IOV TRS L, HEORLA SAMNOZEREIL Table 2 8L U Fig. 7
TRULEKDCBOTaE A S D ED S 15~20um DHHTEVOERERTEETH 5,
i L TEREGROL SAMANRAICELCLYD 0em LIEEAKLTVWE, BOHIETH1L5em T
B5H, Wem AT 2um LKy, ThEOMINZEICES AL, 45um TETEEE8S
5B, COIDICHHMOEREMS R EALENE T, BELZIMNELIEINT 2 L1, LRI O
FIBERDEME 7 5 LHLEOMACSBNBE DD EELSND, BRACHEY B=a—F=TEH 2
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1500~
1300+
E
3 noof
A =
ﬁg 900} —o—E£(0.2)
# 5 —e—E(3.0)
Z ——E(i2.0)
—+—FE(18.0)
500
300
i L i 1 J
][.nO S 10 15 20 25 30
Distance from pith {(cm)
#BOh H OIERE

Fig. 1. #i» 5o L 2BEROXS
Fiber length variation with distance from pith.
( ) : &EME Height from ground level (m).

1500r o a2.0)

—e— a-2(6.0)
1300 —o—a-2(9.0)

—a— a-2(13.0)

—o— a-2(16.0)

1100

®H R
Fiber tength (um)

500+

300

1 ] ] 1 : I I J
mO 2 4 6 8 10 12 14
Distance from pith (cm)
#Oh 5 OER

Fig. 2. #0h o OE# X 28RO L S

Fiber length variation with distance from pith.
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ISCD(
1300+
Oo——o0
1100+
E
w T 900}
#®#
& 700
w ]
—o0— a-3(3.0)
5001+ —eo— a-3(6.0)
—a—a-3(9.0)
N —a—2a-3(13.0)
300 —o——2a-3(16.0)
100 1 ] I 1 )

1 J
8] 2 4 8 8 10 12 14
Distance from pith {cm)
#in b OB
Fig. 3. #ll» o 0fE#c X 2 @R OEE)

Fiber length variation with distance from pith.

15mr
1300
~ 100F
E
Wz
# 2 gmL
&
2
v 7(13: —0—1-2(3.0)
—eo—b-2(6.0)
—a—p-2(9.0)
5001 —a— b-2(13.0)
i
1 1 1 N i L 1 J
mﬂ 2 4 B 8 10 12 14

Distance from pith (cm)
#Lh 5 O IERE

Fig. 4. BL» 5 ORI L 2MEOES)

Fiber length variation with distance from pith.
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Table 2. %4 7/%y FEM (E) ORHFNHEOES
Anatomical characteristics at different levels within the sample tree (E in Table 1).
BM & | sossomEs o # Fiber E & Vessel
Height
from Distance K& Length H 7 G | B F S & # Diameter 4y#i%/ mm?
ground from pith Diameter Wall thickness No. of
level, i B/ - 7N (Mean) (Mean) BEAR(em) | B#A R (am) ores/ mm®
(m) (ecm) Mean (40 Min (#m)Max ( «m) (#m) (#m) Radial Tangential Mean)
0.2 o] 578 450 700 — — 115 81 24,9
1 656 520 860 15.6 1.6 181 97 17.8
3 865 570 1210 16.2 1.7 164 105 17,1
5 996 510 1320 20.1 1.7 178 127 12.2
7 1099 730 1440 18.8 1.7 250 166 8.3
10 1211 900 1630 17.9 2.1 283 181 7.9
13 1244 930 1680 — — 272 177 7.8
15 1280 900 1630 17.7 2,2 305 206 6.9
17 1333 1030 1610 16.8 2.4 304 213 7.0
20 1334 1040 1640 18.9 3.0 285 203 6.8
23 1413 1100 1800 14.7 3.3 307 230 6.7
25 1464 1120 1800 - — 312 217 6.3
26 1259 1000 1610 18.2 4,8 233 151 6.1
3.0 0 624 500 740 — — 124 85 23.4
1 742 550 950 15.7 1.5 188 133 14,1
3 951 700 1120 14.7 1.6 242 160 9.1
5 1025 780 1240 14.9 1.7 257 174 9.3
7 1116 850 1370 16.7 1.6 317 215 7.2
10 1120 920 1400 17.2 1.8 291 193 8.0
13 1262 1060 1610 17.3 1.9 302 210 7.8
15 1317 1030 1630 15.4 2.0 288 209 7.1
17 11417 1130 1740 15.8 2.5 338 228 6.4
20 1408 1140 1840 13.9 2.4 301 234 6.9
23 1448 1100 1760 16.0 2.8 306 243 6.9

— 91T —
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| Table 2. (D>3%) (Continued)
%M ® | B o DR # #t Fiber B | " Vessel
ggll;g]ht Distance EX Length HZ G | B E B & Diameter S8/ mm?
ground from pith Diameter Wall thickness: No. of
level. SEH Cemm) B/h BX (Mean) (Mean) BEAE (pm) | H#RAEI(um) | pores/mm
(m) (m) Mean Min(gm)Max(xm) (gm) (pm) Radial Tangential (Mean)
12.0 0 654 500 850 — - 101 61 26.8
1 776 540 960 14.2 1.6 168 118 14.2
3 862 540 | 1080 13.7 1.5 270 171 9.7
5 989 760 | 1280 14.8 1.7 273 176 8.2
7 1012 800 | 1260 15.5 2.1 289 201 7.4
10 1204 820 | 1260 17.3 2.9 300 223 7.4
13 1228 920 | 1860 16.1 2.1 279 202 6.7
18 1354 1060 | 1600 13.3 2.6 277 212 7.1
17 1288 1020 | 1610 14.3 3.3 293 227 7.1
20 1290 %0 | 1610 4.5 3.6 279 227 7.5
21 1289 1020 | 1860 - — 295 225 6.4
18.0 0 685 480 920 — - 13 74 23.3
1 689 470 860 16.0 1.5 187 132 18.8
3 al12 620 | 1190 16.3 1.6 262 170 9.5
5 981 740 | 1280 16.1 1.7 253 174 8.2
7 1009 760 | 1290 16.0 1.9 284 199 7.9
10 1230 940 | 1600 14.4 2.5 246 186 8.3
13 1283 %0 | 1640 — - 263 209 7.3
15 1361 1130 | 1670 17.6 3.6 a2 202 6.9
17 1393 1060 | 1700 18.9 4.4 283 241 6.5
18 1385 180 | 1740 - - 254 209 7.3

F—TFT = e L Ly

(TN WEH W) 11 ¥ hHL

— LT —
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Table 3. +® X% VREH (a-2) OFIHFHIHEOEH
Anatomical characteristics at different levels within the sample tree
(a-2 in Table 1) from Hoskins.

EHE | #Budroo #i#E Fiber Length EE Vessel
Height ERBE
from | piotance | K| BN | BA | mwEx| 2uen | BEE | ERE
ground | o tboh Mean | Min. | Max.|Standard Coefficient { Diameter | Element
level deviationjof variation length
(m) (em) (gm) | (um) | (em) (gm) (%) (zm) (um)
3.0 0 645 | 510 | 820 77.7 12.0 118 255
1 788 | 840 | 1040 91.4 11.6 170 3z
2 893 | 780 | 1060 73.2 8.2 188 318
3 93 | 70 | 1140 9.7 9.8 194 27
4 943 | 730 | 1160 | 101.4 10.8 219 363
5 %7 | 780 | 1160 87.7 9.1 226 374
7 1103 | 900 | 1370 | 116.6 10.6 245 362
9 148 | 930 | 1360 | 106.8 9.3 231 445
10 182 | %0 | 1380 | 107.2 9.1 240 440
1 1195 | 950 | 1440 | 109.1 9.1 248 497
13 1279 | 940 | 1590 | 132.1 10.3 249 518
9.0 0 743 | 630 | 920 70.8 9.5 132 208
1 826 | 710 | 1000 89.4 10.8 164 323
2 923 | 770 | 1100 86.2 9.3 182 332
3 1002 | 920 | 1600 24.4 7.4 238 30
4 1048 | 940 | 1140 59.1 5.6 230 380
5 1074 | 900 | 1340 92.3 8.6 246 400
6 1073 | 920 | 1300 %.3 9.0 248 410
7 1141 | 910 | 1300 | 101.7 8.9 249 404
8 152 | 970 |1400 | 104.7 9.1 232 414
16.0 0 718 | 80 | &30 63.7 8.9 133 328
1 944 | 770 | 1120 72.4 7.7 182 319
2 957 | 80 | 1100 7.1 7.8 193 380
3 1031 | 80 | 1210 93.4 9.1 207 343
4 1049 | 850 | 1210 | 103.5 9.9 234 380
5 1083 | 840 | 1280 | 107.3 9.9 222 403

VUL RBRKOHEOBRNAH 2 RHOBIOS SARERTEEEFREL TV B, $4EY 5% ME
MTRDLEBERIROETRT L3 ICEMARE SBOMHETIEC, #0&D 10em ¢HVETERIE
NEVD, ThEoAMITE, ERMcENLTWS, Chid@#oBRENELELD 10cm 28BX2 &
BBICEC LB L L IARL TV S, JOL) ICHMKOBEE & BEROK.LH S AR~ O8N
VWTRT TRV DL ORBETHRESATV S,

B) #E

BEEEROK X Fig. 5 6 IRl cBUfbETHRGES, <, 230~300 um T, #h & v 4H
OB PHIBRT BHELLD 15em HETREL, BBLRLED 500 um KET 3, £OHED
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Table 4. &2+ v REHM (a-3) ORFFHHEHEOES

Anatomical characteristics at different levels within the sample tree
(a-3 in Table 1)

f?ﬁ{ # h'r%_; Eg@b) 5D f#tE Fiber Length BHE Vessel
from | poance | FHOE| BN | Bk |Emmz| gwman | m & | BRE
ground from Pith Mean | Min. | Max. |Standard |Coefficient | Diameter | Element
level deviation |of variation length
(m) (em) (em) | (em) | (zm) | (em) (%) (pm) (am)
3.0 0 675 530 780 69.0 10.2 128 268
1 796 640 980 71.5 9.7 160 310
2 868 740 1280 88.1 10.2 196 343
3 892 770 1080 gl.6 9.1 218 340
4 1017 800 1240 97.3 9.6 239 345
5 986 800 1200 100. 4 10.2 194 355
6 1041 910 1180 77.2 7.4 204 328
7 1082 840 1280 103.3 9.5 206 363
8 1145 950 1260 79.3 6.9 224 380
9 1216 1040 1340 119.8 9.9 244 458
10 1209 1030 1410 123.1 10.2 198 385
9.0 0 612 510 680 49.3 7.0 122 290
1 792 650 920 71.1 9.0 166 323
2 898 700 1030 82.9 9.2 182 358
3 905 760 1080 85.6 9.5 189 363
4 1040 870 1360 111.7 10.8 239 403
5 1060 940 1280 95.0 9.0 248 388
[ 1070 940 1240 106.2 9.9 266 355
7 1137 | 1000 1360 107.0 9.4 236 408
8 1168 980 1420 108.3 9.0 241 375
16.0 0 639 540 780 59.4 9.3 117 240
1 711 610 830 56.6 8.0 163 290
2 811 640 940 74.8 9.2 257 352
3 08 760 1100 86.0 10.4 190 ' 385
4 1020 760 1180 104.2 10.2 24] 398
5 1090 910 1280 98.8 9.1 248 335
6 1135 960 1400 100.1 8.8 213 410

ERIEHEOMEDOZNE L (UTVW S,

BELSHROERERS L, HEIBMOTAETRL/NES L, B0EL 60~80 um TH 384 H~L
HoTREL, WL S 10em 1HT 200 um L IKEL ZNLBREES b, —F, AHHREROE
REJHT, BMTETRLEL, 283~2T/mm? THY, 2hIoAH~EDH > TERL 10cm (HET
I~T/mm? &2, TOLOANTR—EELNS, COLIBEFERORLL, S OEROMEMIZLIE
LidfoMBic BB Sh 3BRTH 5, BHROEREFNZ L IROFEMEIICHEBE L TR.
DML X CHEEOSTHEOBHEL S I 0» SAI~OZEROFRS Fig. 1~6 cFEBlIKRL
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1500

1300

1100

900

HUE L EEERR

Length of fiber and vessel element (xm)

HEHBRBIERE EMUTS

——0——a-2(3.0)
—a— 3-2(9.0)
—o0— a-2(16.0)
-~ -8~ -2a-2(3.0)
— A= -3-2(3.0)
— @—-3-2(16.0)

Vessel element g- — -®

PR
P

T

L 1 L 1 1 1 ]

1
2 4 6 8 10 12
Distance from pith (¢m)
#Oor oIk

14 16

Fig. 5. &b o oM X 2 E L EEERROET)

Length variation of fiber and vessel element with distance from pith.
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. AXE, =

AHE [EERE, TEIOVMEREOMOBENS L UEEFHZEE TR,

1. SR ENESE

(1) HEa#t
SRIOREBICIE, HEg, EMo R 5 BEE AKEEHSLE ChADEY 3m) oftM£EE
Lico TOAERIE, &R+ v REOD 6 F4E 9 BiK, AXBICLT204, FULL, 5EEMEE AKRE
318 A, 4FE3EE AAMI6A THECIIELIME 14 BLUF 3Ny PEOD ISEA,
18, LAEE6ETHZ, coI3b, HEE, SH EEIIEM s hicRic2WTH, #iE® 2. 7~3
mOWAEHEEL L, TRULOFmSORE,SE, IEK M 2m SEAREEN L, £, 75
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(2) REFZE
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2. BREERE
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M& e EMORIEE, BAME, B/ME EERETEBINICE0E EHT, Table 5 iimt, £z,
o8y PEDIRIESWTR, AKOHEFIIicZh FhOfE%ERD, Table 6 IZRT,
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338kg/m® TH 3, $, AREEROBEICEIZZRC>VTHE, HbREVWARKR, 5840
b-1 @ 402kg/m®, BicEDHATSH, No. 23 ALK, HM4ke/m® 27T, —F, BLEVERKRI,
a-5 ® 295kg/m® T, METH 100kg/m® bDEMNHY, MEKICLZLETFIAZVEETHEEVA
5, THEM (1E£4) 3, FREEEROFEED 359 ke/m® (339~381 kg/m?), 4 5.3y EMD
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IR . R R+ v REODMAAKOFE &+ 0FHE, BRAE, ¥EHME, m5EaTheh, 6.3
% (4.8~9.0%), 3.6% (2.0~5.8%), 0.30% (0.12~0.55%), T/R i1 1.8% (1.0~2. 6%) T& 3,
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Table 5. &

Mean values for density and shrinkage of sample logs from Hoskins and Mosa

B E B L U N RRLRE R GRFVREBIUVEYE

HEEA | AL ‘1;( LEE_ &M I #E = Shirinkage 5 K OE
Sample # % |Logdia-| Repre- ) T/R
tree Log meter ffvrfl,ta_ a Qs as Density =
No. figures | tHE | r 4@ | 1@ | t HE | rAHE | 1K4E | t @ r AR 1A ] v R T ris
%) (cm) (kg/nf) | (g/cd) | (g/cd)
B K15 n 14 14 14 14 14 14 14 14 14 14 14 14 14 14
1~4 Max. 310 { 1.0 | 0.84 | 0.28 | 0.16 | 0.05 | 7.01 | 4.00 | 1.27 | 10.95|348.3 | 0.39 | 0.42 | 2.6
a-l | (4) |& /N10| Min. 2.15 | 0.57 | O 0.19 | 0.10 { 0,01 | 5.18 | 2.02 | 0.17 7.21|293.7 | 0.32 | 0.38 | 1l.6
(654) Mean 2.61 | 1.09 | 0.03 | 0.23 | 0.14 | 0.02 | 6.98 | 3.10 | 0.31 9.12|323.6 | 0.36 | 0.39 | 2.0
¥ 15 13| S.D. 0.34 | 0.27 | 0.04 | 0.03 | 0.02 | 0.01L | 0.62 | 0.83 | 0.10 1.09| 15.8 | 0.02 | 0.02 |0.2
B K19 n 23 23 23 23 23 23 23 23 23 23 23 23 23 23
5~9 Max. 383 | 1.66 | 0.15 | 0.29 | 0.20 | 0.03 | 7.84 | 4,61 | 0.61 | 12.12|442.0 | 0.80 | 0.53 |2.0
a-2 (5) & /M 10| Min. 1.94 | 0.8 | 0 0.19 | 0.12 | 0.01 | 4.78 | 2.64 | 0.16 7.8 [277.7 | 0.30 | 0.33 |1.4
C») Mean | 2.78 | 1.22 | 0.04 | 0.23 | 0.18 | 0.02 | 6.14 | 3.46 | 0.31 9.77332.4 | 0.37 | 0.40 | 1.8
S # 15| S.D. 0.56 | 0.26 | 0.04 | 0.02 | 0.02 — 0.78 | 0.50 | 0.10 1.27| 37.1 | 0.04 | 0.08 |0.1
B A19] n 26 26 26 26 26 26 26 26 26 26 26 26 26 26
10~14 Max. 4,06 | 2.21 | 0.23 | 0.3 0.21 | 0.03 | 7.85 | 5.12 | 0.62 | 12.37 |397.2 | 0.44 | 0.48 |2.3
a-3 (5) |#& /N 11| Min. 1.90 | 0.77 | © 0.21 | 0.12 | 0.00 | 5.11 | 2,57 | 0.12 7.631200.9 | 0.31 | 0.35 (1.2
) Mean 2,80 | 1.25 | 0.04 | 0.24 | 0.16 | 0.02 | 6.3¢ | 3.64 | 0.20 | 10.04{341.6 | 0.38 | 0.41 |1.8
£ #5116 | S.D. 0.51 | 0.31 | 0.05 | 0.02 | 0.02 — 0.73 | 0.31 | 0.10 1.14| 25.6 | 0.03 | 0.03 (0.3
n 4 4 4 4 4 4 4 4 4 4 4 4 4 4
15 Max. 368 | 1,90 [ 0.11 | 0.31 | 0.20 | 0.02 | 8.14 | 4.81 | 0.44 | 12.73|324.3 | 0.37 | 0.40 |1.8
a-4 | (1) 15 Min. 1.78 | 0.73 | 0.03 | 0.22 | 0.14 | 0.00 | 5.00 | 2.87 | 0.20 7.84{268.5 | 0.29 | 0.32 |1.6
C») Mean | 266 | 1.24 | 0.04 | 0.25 | 0.17 | 0,02 | 6.36 | 3.73 | 0,29 | 10.00{300.7 | 0.33 | 0.36 [1.7
S.D. 0.68 | 0.43 | 0.08 | 0.04 | 0.02 | — 1.15 | 0.70 | 0.09 1.76 | 20.2 | 0.03 | 0.03 |0.1
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Table 5. (-2-3%) (Continued)

HEA

HE

&M

Sample # 5 | Logdia-| Repre- W _# # Shirinkage - gDeEitfﬁ T/R
tree Log meter fﬁ;réta- a, Qs as %
No. figures | t 4@l | r AR | 1 46 | t AR | cAHE | LA | t AR | e AR | LA | v R Io Ts | g
&) | (em @ | B | ® | ® | ® | ® | ® | @ | #) | #) |(ke/oD)| (g/ed) | (g/od)
n 6 6 6 6 6 6 6 6 6 6 6 6 6 6
16 Max. 3.60 | 1.64 | 0,12 | 0.30 | 0.18 | 0.02 | 7.82 | 4.33 | 0.41 | 12.20(316.1 | 0.35 | 0.38 |2.0
a-5 (L) 17 Min. 2.44 | 095 | 0.02 | 0.20 0.13 | 0.01 | 5.24 | 2.8 | 0.22 8.10|284.0 | 0.32 | 0.34 |1.7
C») Mean 3.06 | 1.19 | 0.05 | 0.23 | 0.16 | 0.02 | 6.37 | 3.54 | 0.28 | 10.00|294.8 | 0.33 | 0.35 |1.8
S.D. 0.53 | 0.39 | 0.03 | 0.03 | 0.02 - 0.91 | 0.54 | 0.06 1.49| 10.4 | 0.01 | 0.01 0.1
n 6 6 6 6 6 6 B 6 6 6 6 6 6 6
17 Max. 453 | 1.88 | 0.14 | 030 | 0.19 | 0.03 | 8.78 | 4.3 | 0.5 13.18 | 405.2 | 0.47 | 0.5 |2.4
a-6 (1) 20 Min. 3.07 | L.oo | © 0.24 | 013 | 0.0l | 6.52 | 2.97 | 0.18 9.58/334.0 | 0.37 | 0.4 |20
C») Mean 3.5 1.17 | 0,04 | 0.26 | 0.15 | 0.02 | 7.28 | 3.40 | 0.30 | 10.71(388.2 | 0.40 | 0.43 |2.2
S.D. 0.71 | 0.21 | 0.08 | 0.02 | 0.02 — 0.71 | 0.48 | 0.10 1.17| 23.9 | 0.03 | 0.03 |0.2
n 4 4 4 4 4 4 4 4 4 4 4 4 4 4
18 Max. 453 | 1.g0 | 0.08 | 0.26 | 0.16 | 0.02 | 8.24 | 410 | 0.41 | 12.18|359.0 | 0.41 | 0.44 |2.0
a-7 (1) 16 Min. 300 { .13 | O 0.24 | 0.15 { 0.01 | 6.44 | 3.30 | 0.16 9.6 (313.1 | 0.38 | 0.38 |1.9
C») Mean 371 | 1.37 | 0.02 | 0.258 | 0,18 | 0.01 | 7.23 | 3.64 | 0.23 | 10.87{330.7 | 0.37 | 0.40 |2.0
S.D. 0.68 | 0.27 | 0.04 — — — 0.72 | 0.34 | 0.10 1,03} 17.2 | 0.02 | 0.02 | —
n 6 6 6 6 6 6 6 6 6 6 6 6 6 6
19 Max. 3.58 | 1.41 | 0,04 { 0.26 | 0.17 | 0.10 | 7.30 | 402 | 1,49 | 11.15(|372.8 | 0.42 | 0.45 |2.0
a-8 (1) 18 Min. 2.1 099 | O 0.21 | 0.14 | 0.01 | 5.16 | 3.02 | 0.17 8.84{278.0 | 0.31 | 0.33 |1.5
C») Mean 2,72 | 1,16 | 001 | 0,23 | 0,16 | 0.03 | 6,10 | 3.50 | 0.45 9.62(317.4 | 0.35 | 0.40 | 1.8
S.D. 0.62 | 0.16 | 0.04 | 0.02 | 0.01 | 0.03 | 0.71 | 0.33 | 0.47 0.92| 31.8 | 0.37 | 0.04 |0.2
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Table 5. (23%) (Continued)

o | B | Logdia) Ropre R — Doty [TR
iree Log meter gievréta- a, a, as y ®
No. figures | t 4| | vl | 14@ | tAE | r AR 1AR| tAE| rAE| 1A |v R To fis | g

(#) (cm) (%) | (% (%) | (&) (%) (%) | (%) | (%) (%) (%) |(kg/ab) | (g/cd) | (g/cd)
n 7 7 7 7 7 7 7 7 7 vi 7 7 7 7
20 Max. 401 | 1.60 | 0.05 | 0.23 | 0.16 | 0.02 | 7.35 | 3,95 | 0.3¢ | 10.97|320.5 | 0.36 | 0.39 }2.2
a9 | (1) 17 Min. 2.85 | 0.0 | 0.02 | 0.20 | 0.14 | 0.01 | 578 | 2589 | 0.16 8.44|281.4 | 0.31 | 0.34 |16
7)) Mean 3.30 1.30 | 0.02 | 0.22 0.14 | 0.01 | 6.45 | 3,44 | 0.22 9.90|298.75| 0.33 | 0.36 |[1.9
S.D. 0.3 | 0.21 | 0.02 | 0.0l | 0.01 -~ 0.80 | 0.41 | 0.08 0.78 | 13.73| 0.02 | 0.02 |0.2
| &KX 20| n 9% % % 9% % % % 9% 9% 9% 9% % 9% %
N3 Max. 483 | 2,21 | 0.54 | 0.32 | 0.21 | 0.10 | 8.78 | B.12 | 1.27 | 13.18|405.2 | 0.47 | 2.00 | 2.6
%‘éﬁ’;l & /M 10| Min. 1.78 | 0.57 | O 0.19 | 0,10 | 0.01 | 5.00 | 2.02 | 0.12 7.21|268.5 | 0.29 | 0.32 | 1.3
20) Mean 3.00 | 1.22 | 0.04 | 0.24 | 0,15 | 0.02 | 6.47 | 3.49 | 0.30 | 10.00|322.6 | 0.37 | 0.40 |1.9
15| S.D. 0.5¢ | 0.3 0.0l | 0.02 | 0.02 | 0.02 | 0.82 | 0.57 | 0.18 1.27f 31.9 | 0.04 | 0.04 0.2
& K 15| n 17 17 17 17 17 17 17 17 17 17 17 17 17 17
21~24 Max. 6.11 | 4.22 | 0,06 | 0.32 | 0.2 0.02 | 8.97 | 463 | 0.39 | 14.17|510.6 | 0.57 | 0.6l |2.1
b-1 | (4) | & /M 10| Min. 2.06 | 0.8 | © 0.02 | 0.02 | 0.01 | 5.1 | 3.20 | 0.16 8.79/356.3. | 0.40 | 0.43 | 1.3
(544E) Mean 3.08 | 1.41 | 0.02 | 0.23 | 0.16 | 0.01 | 6.49 | 3.77 | 0.24 | 10.36|401.8 | 0.45 | 0.47 {1.7
¥ 19 13| S.D. 0.44 { 015 | 0.01 | 0.02 | 0.01 - 0.49 | 0.20 | 0.06 0.62| 19.1 | 0,02 | 0.02 [0.1
B K17 n 20 20 20 20 ) 20 20 20 20 20 20 20 |20 |2
25~28 Max. 409 | 2.7 | 0.08 | 0.27 | 0.20 | 0.02 | 7.41 | 5,34 | 0.45 | 12.23|346.1 | 0.39 | 0.42 | 2.0
b-2 | (4) | & /M 11| Min. 2,25 | 103 | O 0.21 | 0.14 | 0.01L | 5.25 | 3.21 | 0.20 8.481281.9 | 0.32 | 0.34 |1.3
C») Mean 3.04 | 1.48 | 004 | 0.23 | 0.17 | 0.02 | 6.44 | 3.95 | 0.31 | 10.44|{312.6 | 0.35 | 0.38 |1.6
E 15| S.D. 0.58 | 0.38 | 0.04 | 0.0l | 0.01 — 0.63 | 0.54 | 0.08 1.06| 18.6 | 0.02 | 0.02 |0.2
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Table 5. (2-3&%) (Continued)

K23

REME

tree Log meter ?fv’;ta' a1 a; as &

No- figures | ¢ A1l | 5% | 151 | 458 | e | 100 | 64T | £ AR | 1A NN
#F | () & | ® | B | @ | ® | ® | @B | # | B | (% |Ge/m)| (g/ed) | (g/ed)

B AX17| n 16 16 16 16 16 16 16 16 16 16 16 16 16 16

29~32 Max. 304 | 1.62 | 0.13 | 0.20 | 0.33 | 0.03 | 7.00 | 5.80 | 0.85 | 12.37|413.0 | 0.47 | 0.49 | 1.7

b-3 | (4) | & /M 10| Min. 1.72 | 0.86 | 0.01 | 0.2 0.15 | 0.02 | 4.94 | 2.93 | 0.16 7.92|278.8 | 0.31 | 0.33 |1.0

C») Mean 2.32 | 1.12 | 0.05 | 0.24 { 0.18 | 0.02 | 5.76 | 3.84 | 0.3 9.69(339.6 | 0.38 | 0.40 |1.5

SE #5 14| S.D. 0.32 | 0.26 | 0.04 | 0.02 | 0.04 — 0.47 | 0.65 | 0.10 1.00{ 33.6 | 0.04 | 0.04 |0.2

n 4 4 5 4 4 5 4 4 5 4 4 4 4 4

33 Max. 394 | 1.81 { 0.08 | 0.28 | 0.19 | 0.03 | 7.99 | 4.63 | 0.45 | 12,47|402,2 | 0.44 | 0.48 | 1.9

b-4 | (1) 18 Min. 2.32 | 0.5 | 0.01 | 0.23 | 0.15 { 0.01 | 5.69 | 3.12 | 0.20 8.87[352.5 | 0.39 | 0.42 |1.7

C») Mean 2.8 | 1,29 | 0.05 | 0,258 | 0.16 | 0.01 | 6,88 | 3.67 | 0.25 | 10.12|374.8 | 0.42 | 0.45 |1.8

S.D. 0.65 | 0.33 | 0.02 | 0.02 | 0.02 — 0.88 | 0.89 | 0.08 1.43| 18.5 | 0.02 | 0.02 [0.1

n 5 5 5 5 5 5 5 5 5 5 5 5 5 5

34 Max. 3.0 | 1.43 | 0.07 | 0.26 | 0.15 | 0.03 | 7.50 | 3.69 | 0.44 | 11.02|374.1 | 0.42 | 0.45 | 2.7

b5 | (1) 16 Min. 3.0 | 0.8 | O 021 | 0.12 | 0.00 | 6.22 | 2.76 | 0.18 9.04| 29,2 | 0.33 | 0.3 |1l.9

C») Mean 3.47 | 1.12 | 0.02 | 0.23 | 0.13 | 0.02 | 6.8 3.09 | 0.26 9.88(331.1 | 0.37 | 0.40 |2.2

S.D. 0.20 | 0.18 | 0.03 | 0.02 | 0.0l — 0.53 | 0.35 | 0.09 0.70| 25.0 | 0.03 | 0.30 |0.3

n 6 6 6 6 6 6 6 6 6 6 6 6 6 6

35 Max. 3,16 | 1.44 | 0.09 | 0.23 | 0.14 | 0.03 | 6.36 | 3.83 | 0.48 | 10.21|350.6 | 0.39 | 0.42 |2.2

b6 | (1) 18 Min. 228 | 1.01 | 0.04 | 0.20 { 0.12 | 0.01 | 5.16 | 2.80 | 0.24 8.44|311.0 | 0.35 | 0.38 | 1.6

) Mean 2,80 | 1.22 | 0.07 | 0.22 | 0.14 | 0.02 | 6.04 | 3.27 | 0.34 9.46{323.4 | 0.36 | 0.39 |1.9

S.D. 0,20 | 0.16 | 0.02 | 0.01 | 0.01 — 0.42 | 0.32 | 0.07 0.56| 13.5 | 0,02 | 0.02 |0.2
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Table 5. (2-2%) (Continued)

S?f::e % é LoEg{%iia- Iﬁfrﬁi RX__# # Shirinkage %eiiti T/R
tree Log meter ?iezlx;ta- a, Qa as y =
No. figures | t A | r 40 | 1AM | ¢ A4 | x5 | LA | AR | AR | 1A | R | ro | oris | g

(&) (cm) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%) |(ke/md) | (g/ed) | (g/cd)
n 5 5 5 5 5 5 5 5 5 5 5 5 5 5
36 Max. | 3.16 | 1.46 | 0.06 | 0.24 | 0.17 | 0.02 | 6.61 | 3.76 | 0.34 | 10.29|335.2 | 0.37 | 0.40 |1.9
b7 | (1) 16 Min. 2557 | 1,10 | 0 0.21 | 0.12 | 0.01 | 5.8 | 2.92 | 0.19 | 8.57|313.4 | 0.34 | 0.38 |1.7
(7)) Mean | 1.28 | 2,958 | 0.03 | 0.22 | 0.14 | 0.02 | 6.2 | 3.41 | 0.26 | 9.64|322.7 | 0.36 | 0.39 |1.8
S.D. 0.5 | 0.5 | 0.31 | 0.0 | 000 | — 0.42 | 0.28 | 0,06 | 0.64| 89 | 0.0 | 0.001 |01
n 6 6 6 6 6 6 6 6 6 6 6 6 6 6
37 Max. | 3.40 | 2.11 | 0.10 | 0.26 | 0.19 | 0.02 | 6.98 | 4.86 | 0.34 | 11.79|381.8 | 0.43 | 0.46 |1.5
b8 | (1) 14 Min. 2,30 | 1.24 | 0.03 | 0.20 | 0.16 | 0.02 | 5.28 | 3.68 | 0.25 | 9.37|308.1 | 0.34 | 0.37 |1.3
(7)) Mean | 2.80 | 1.60 | 0.05 | 0.22 | 0.17 | 0.02 | 6.08 | 4.14 | 0.30 | 10.20/333.3 | 0.37 | 0.40 |1.5
S.D. 030 | 0.8 | 0.02 | 0.02 | 0.01 | — 0.53 | 0.3 | 0.03 | 0.73] 26.2 | 0.03 | 0.03 |0.1
n 5 5 5 5 5 5 5 5 5 5 5 5 5 5
38 Max. | 3.24 | 118 | 0,09 | 0.28 | 0.17 | 0.03 | 6.9 | 3.78 | 0.44 | 10.77|387.5 | 0.43 | 0.47 |2.3
b9 | (1) 16 Min. 263 | 0.88 | 0.0l | 0.28 { 0.15 | 0.02 | 6.24 | 3.03 | 0.23 | 9.38|32.7 | 0.37 | 0.39 |18
(SHELE) Mean | 2.95 | 1.00 | 0.04 | 0.26 | 0.16 | 0.02 | 6.75 | 3.3 | 0.34 | 10.15|362.8 | 0.40 | 0.43 |2.0
S.D. 0.8 | 0,10 | 0.03 | 0,01 | 0.0l | — 0.31 | 0.27 | 0,07 | 0.46] 22.9 | 0.03 | 0.03 (0.1
|mKx18| n 84 84 84 84 84 84 84 84 84 84 84 84 84 |84
N E Max. | 6.14 | 422 | 0.13 | 0.32 | 0.33 | 0.03 | 7.99 | 5.80 | 0,85 | 14.17|510.6 | 0.57 | 0.6 |2.7
%‘é‘t’;l £ /N 10| Min. 1.88 | 0.66 | O 0.02 | 0.02 | 0,01 | 494 | 2.76 | 0.16 | 7.92|278.8 | 0.31 | 0.33 |1.0
20) Mean | 2.89 | 1.32 | 0.04 | 0.23 | 0.16 | 0.02 | 6.29 | 3.73 | 0.30 | 10.09|345.7 | 0.38 | 0.42 |1.7
S #15| S.D. 0.65 | 0.48 | 0.04 | 0.03 | 0.03 | — 0.70 | 0.57 | 0.09 | 1.06| 42.7 | 0.08 | 0.05 |0.3
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Table 5. (2-0%) (Continued)
S:ff:; % .,;éS Lo%%ia- Pﬁfﬁ ¥ # % Shirinkage ED eEit;E T/R
tree Log meter :taievléta- a a as ®
No. figures | t 77| r A | VARI| ¢4 | r AR | VAR | | o AR AR R | ro | s | g
(%) (cm) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%) |(kg/ad)| (g/cd) | (g/cd)
B K17 n 16 16 16 16 16 16 16 16 16 16 16 16 16 16
39~42 Max. | 3.28 | 1,80 | 0.11 | 0.27 | 0.17 | 0.03 | 7.17 | 3.8 | 0.45 | 11.04|365.5 | 0.41 | 0.44 |2.1
-1 | (4) |& /N 8| Min. 231 | 0.82 | 0.03 | 0.19 | 0.01 | 0.01 | 5.38 | 2.80 | 0.21 | 8.77{280.9 | 0.31 | 0.34 |1.4
(4 Mean | 2.94 | 1.26 | 0.06 | 0.22 | 0.34 | 002 | 6.14 | 3.35 | 0.31 | 9.55/320.3 | 0.3 | 0.40 |1.9
¥ #513| S.D. 0.34 | 0.26 | 0.02 | 0.02 | 0.02 | — 0.54 | 0.3¢ | 0,07 | 0.67| 23.5 | 0.03 | 0.03 |0.2
n 6 6 6 6 6 6 6 6 6 6 6 6 6 6
43 Max. | 3.88 | 1.68 | 0.14 | 0.24 | 0.16 | 0.03 | 7.35 | 3.06 | 0.50 | 11.31|413.3 | 0.46 | 0.50 |2.0
-2 | (1) 17 Min. 2,70 | 1.15 | 0.03 | 0,20 | 0.14 | 0.00 | 557 | 3.16 | 0.20 | 8.67{327.0 | 0.37 | 0.40 |1.9
C 7)) Mean | 3.36 | 1.32 | 0.06 | 0.23 | 0.15 | 0.02 | 6.65 | 3.81 | 0.35 | 10.17|364.9 | 0.41 | 0.44 |1.9
S.D. 0.42 | 0.16 | 0.04 | 0.00 | — 0.01 | 0.63 | 0.27 | 0,14 | 0.92| 26.2 | 0.03 | 0.03 |0.1
n 6 6 6 6 6 6 6 6 6 6 6 6 6 6
44 Max. | 2.73 | 0.9 | 0.05 | 0.25 | 0.15 | 0.02 | 6.23 | 3.09 | 0.30 | 9.09|363.8 | 0.40 | 0.43 {2.4
¢3 | (1) 15 Min. 20 | 071 | O 0.24 | 0.12 | 0.01 | 657 | 2.8 | 0.17 | 8.41|317.7 | 0.35 { 0.38 |1.9
7)) Mean 2.45 | 0.85 | 0.02 | 0.24 | 0.13 | 0.01 | 5.96 | 2.83 | 0.24 8.63(336.4 | 0.37 { 0.40 |2.1
S.D. 0.20 | 0,10 | 0.02 | — — — 0.23 | 0.17 | 0.04 | 0.24| 17.3 | 0.02 | 0.02 |0.2
B/ K17| n 28 28 28 28 28 28 28 28 28 P 28 28 28 |28
N3 Max. | 3.41 | 1.8 | 0.14 | 0.28 | 0.17 | 0.03 | 2.35 | 3.9 | 0.59 | 11,04 |413.3 | 0.46 | 0.50 |2.4
ﬁ?;?;l B/ 8| Min. | 20| 071 | 0 0.19 | 0.12 | 0.01 | 5.38 | 2.88 | 0.17 | 8.41]280.9 | 0.31 | 0.34 |1.4
(6) Mean | 2.92 | 1,09 | 0.05 { 0.23 | 0,14 | 0,02 | 6.21 | 3.27 | 0.3 9.53338.5 | 0.37 | 0.41 |1.9
¥ #5 14| S.D. 0.46 | 0.28 | 0.03 | 0.02 | 0.00 | — 0.56 | 0.3 | 0.03 | 08| 26.9 | 0.03 | 0.03 |0.2
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Table 5. (2-2&) (Continued)

ABRA % A | HE | R&E N # #F  Shirinkage " B HE
Sample % | Log dia-| Repre- Density T/R
tree Log meter fievréta- ay a as %=
No. figures | t 5l | r4A | VAR | ¢t 5E | e hF | VARt HE | r HE | 1AR | v R ro s | g
&) | Lem) ® | B | #B | ® | @B | ® | ® | @B | @B | (® |/ (@gled) | (gled)
B K20/ n 208 208 208 208 208 208 208 208 208 208 208 208 208 |208
& i Max. 6.14 | 4.22 | 0.53 | 0.32 | 0.33 | 0.10 | 8.96 | 5.80 | 0.55 | 14.17 |510.6 | 0.57 | 0.6l |2.6
Total 5 /N 8| Min. 1.77 | 0711 | © 0.02 | 0.00 | 0.001 | 478 | 2.02 | 0.12 | 7.21|268.56 | 0.29 | 0.32 |1.0
(44) Mean 2.89 | 1.28 | 0,04 | 0,23 | 0.16 | 0,02 | 6.30 | 3.8 | 0.30 9.921337.9 | 0.38 | 0.41 |{1.8
SE #9 14| S.D. 0.60 | 0.37 | 0.05 | 0.03 | 0.03 — 0.74 | 0.56 | 0.14 1.14| 3.6 | 0.04 | 0.04 |0.3
n 8 8 8 8 8 8 8 8 8 8 8 8 8 8
45 Max. 3.39 | 1.6 | 0.04 | 0.28 | 0,18 | 0.02 | 72.25 | 4.26 | 0.26 | 11.85|381.0 | 0.43 | 0.46 |1.9
d-1 | (1) 23 Min. 2,18 | 1.09 | © 0.22 | 0.14 | 0.01 | 5.69 | 3.14 | 0.16 8.81(338.3 | 0.38 | 0.41 |1.6
Q) Mean | 2,80 | 1.30 | 0.02 | 0.25 | 0.16 | 0.01 | 6,37 | 3.65 | 0.22 | 10.07/358.5 | 0.40 | 0.43 |1.8
S.D. 0.40 | 0.18 | 0.02 | 0.02 | 0.01 — 0.62 | 0.32 | 0.03 0.92] 16.6 | 0.02 | 0.02 |0.1

Note) @y ! EMHORR (BKE15% B F TOUHME (%) Shrinkage percent from green to air dry (15% moisture content) (% ).

ay I BkE 1% H12 ) OFHIHER (%) Shrinkage percent per unit moisture content (% ).

a3 MDD S2EE TOLIMERE (%) Shrinkage percent from green to oven dry (%).
r: ¥#}m Radial direction.

t ESHKHE Tangential direction.

R . AEBEH Bulk density (kg/m).

{3 A ¥ Number of measurements.

S D. : #%/R% Standard deviation.

I %51 Longitudinal direction.

ro ! E¥BEHE Density at oven dry (g/ed).
r15 DBKE 15% BHICHRE L BEE Density at air dry (at 15% moisture content) (g/cf).
Max. | BAfE Maximum value. Min.

: B/ME Minimum value.

v A Volume (at oven dry).

Mean :

“SEA9fE Mean value.
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Table 6. R E B L UNBRBLIET R (5739 v
Mean values for density and shrinkage at different levels within the sample tree from Karavat.
HARES B ® R&M W # #  Shirinkage 5 B B TR
Log No. Log Repre- @ a a Density i
(%) | diameter ?ientanve R
(Height gures ¢ s | e | 1 | vam | e | 1w | om | eam| i@ v | RO x| oris g
of logs) (em) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%) |(kg/ad)| (g/cd) | (g/cd)
n 14 14 — 14 14 — 14 14 — 14 14 14 14 14
E Max. 4.14 1.80 — 0.33 0.21 — 8.26 4.86 — 13.39 | 527.2 0.61 0.64 |2.5
1 53 Min. 2,70 0.57 — 0.24 0.13 — 6.41 2.69 — 9,33 | 307.8 0.35 0.37 | 1.6
(0.3m) Mean 3.21 1.16 — 0.27 0.16 — 7.18 3.54 — 11.36 | 388.1 0.44 0.47 {2.1%
S5.D. 0.44 0.41 — 0.02 0.03 — 0.51 0.75 — 0.60 | 67.1 0.08 0.08 ;0.3
n 13 13 13 13 13 13 13 13 13 13 13 13 13 13
E Max. 4,24 1.88 0.36 0.32 0.20 0.03 8.56 4.85 0.86 13.82 | 503.6 0.59 0.62 |2.6
1 53 Min. 2.92 1.00 0.04 0.21 0.11 0.01 6.05 2.78 0.24 10.47 | 309.6 0.35 0.38 | 1.7
(1.2m) Mean 3.62 1.42 0.12 0.25 0.15 0.02 7.25 3.56 0.38 11,78 | 385.3 0.44 0.47 2.1
S.D. 0.32 0.30 0.08 0.03 0.03 — 0.63 0.68 0.18 0.58 | 57.8 0.70 0.07 }0.3
n 12 12 12 12 12 12 12 12 12 12 12 12 12 12
E Max. 3.46 1.99 0.16 0.29 0.18 0.03 7.62 4.70 0.54 12.60 | 441.1 0.51 0.54 |2.2
1 47 Min. 1.26 1.08 0.04 0.2 0.14 0.02 5.03 2.60 0.28 8.25 | 282.6 0.30 0.33 | 1.5
(3.0m) Mean 2.67 1.38 0,08 0.26 0.14 0.02 6.49 3.50 0.34 10.62 | 342.5 0.38 0.41 (1.9
S.D. 0.72 0.71 0.03 0.04 0.05 — 0.86 0.74 0.07 1.38 | B53.1 0.06 0.67 |0.2
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Table 6. (o-3%) (Continued)

RA%ES a8 2% A% 4] I ] B Shirinkage % W OB
Log No. Lo Repre- Densit, T/R
g _ Log pre- a a a y =
(&) | diameter fsierhtﬁ:;ve
(Height g tAHE| rAmE | 1AR | t AR | r AR | 1AR | t AR | r AFA | 1 HHE v R ro s | og)
of logs) (cm) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%) |(kg/od)| (g/ct) | (g/cd)
n 11 11 1 11 11 11 11 11 11 11 11 11 11 11
E Max. 3.47 1.87 0.11 0.29 0.19 0.03 7.39 4,84 0.60 13.80 | 415.3 0.48 0.61 |2.1
2 45 Min. 2.24 0.81 0.01 0.21 0.02 0.01 5,35 2.64 0.20 8.63 | 289.2 0.32 0,35 | 1.5
(6.0m) Mean 2.82 1.18 0.05 0.28 0.16 0.02 6.44 3.49 0.32 10.68 | 345.0 0.39 0.42 |1.9
S.D. 0.37 0.34 0.07 0.03 0.03 - 0.75 0.69 0.11 1.863| 39.2 0.05 0.05 |0.2
n 10 10 10 10 10 10 10 10 10 10 10 10 10 10
E Max. 7.17 4.81 0.14 0.29 0.19 0.03 7.58 5.10 0.82 12,35 | 426.4 0.48 0.56 | 2.1
3 41 Min. 1.94 0.89 0.03 0.03 0.02 0.01 5.09 2.87 0.21 8.15| 319.4 0.35 0.38 | 1.5
(9.0m) Mean 3.21 1.63 0.08 0.23 0.14 0.02 6.54 3.72 0.37 10.62 | 369.6 0.41 0.45 | 1.8
S.D. 1.38 1.09 0.03 0.72 0.44 — 0.80 0.63 0.10 1.31| 35.1 0.04 0.05 | 0.2
n 9 9 9 9 9 9 9 9 9 9 9 9 9 9
E Max. 3.08 1.83 0.24 0.30 0.21 0.03 7.42 4,94 0.72 12.76 | 416.4 0.48 0.50 | 2.0
4 41 Min. 2.30 0.79 0.03 0.21 0.13 0.01 5.14 2.79 0.21 8.95 | 336.6 0.37 0.40 | 1.8
(12m) Mean 2.57 1.2 0.10 0.21 0.17 0.02 6.38 3.75 0.39 10.83 | 362.4 0.41 0.44 | 1.7
S.D. 2.29 0.31 0.05 0.15 0.17 — 0.77 0.67 0.13 1.561| 28.1 0.04 0.04 | 0.1
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Table 6. (23%) (Continued)

RAES B # R&ME I # #H  Shirinkage e
GRS T/R
Log No. Log Repre- a a a Density
(&X) diameter fsientatlve =
(Height gures t AR rAE | 1AR | tHE | AR | VAR t AR rhE | L ER]| v R ro T | g)
of logs) (cm) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%) |(kg/md)| (g/cd) | (g/ch)
n 9 9 9 9 9 9 9 9 9 9 9 9 9 9
E Max. 2.83 1.86 0.09 0.30 0.22 0.02 7.05 5.06 0.40 11.77 | 436.1 0.49 0.52 |1.9
5 39 Min. 1.89 1.05 0.01 0,22 0.14 0.01 5.40 3.04 0.22 8.78 | 324.0 0.36 0.39 [1.2
(15 m) Mean 2.35 1.29 0.06 0.26 0.17 0.02 6.22 3.88 0.30 10.43 | 366.5 0.41 0.44 |1.7
S.D. 0.33 0.88 0.03 0.28 0.03 — 0.588 0.70 0.06 1.83| 33.0 0.04 0.04 10.2
n 10 10 10 10 10 10 10 10 10 10 10 10 10 10
E Max. 3.25 2.09 0.08 0.61 0.42 0.02 7.57 5.39 0.43 14.08 | 476.2 0.65 0.89 | 2.0
[} 37 Min., 1.86 0.75 0,02 0.22 0.13 0.01 5.19 2.93 0.18 8.23 | 332.6 0.37 0.40 | 1.5
(A8 m) Mean 1.93 0.93 0.06 0.30 0.19 0.02 6.32 3.76 0.31 10.56 | 385.6 0.43 0.46 |1.7
S.D. 1.17 1.17 0.02 0.11 0.08 — 0.77 0.70 0.07 1.60 | 49.0 0.06 0.06 |0.2
n a8 88 74 83 83 74 88 88 74 88 88 88 83 88
Max. 7.17 4,81 0.36 0.61 0.42 0.03 8.26 5.39 0.86 14.08 | 527.2 0.61 0.64 | 2.6
& &t - Min. 1.26 0.57 — 0.20 0.02 0.00 5.03 2.60 0.18 8.15 | 282.6 0.30 0.33 | 1.2
Mean 2.93 1.27 0.06 0.26 0.16 0.02 6.65 3.63 0.31 10.91 ) 368.9 0.41 0.45 |19
S.D. 1.21 0.70 0.02 0.07 0.05 — 0.81 0.71 0.07 1.40| 51.9 0.06 0.07 |0.3
Note) A1 : EH» oK% (AKEK15% B) FTOIRER (%) Shrinkage percent from green to air dry (15% moisture content) (% ).
Ay BKE 1% H7- D OFIGIFEE (%) Shrinkage percent per unit moisture content (% ).
Ay EM»SLE T TOLIXFER (%) Shrinkage percent from green to oven dry (% ).
t #EMJA Tangential direction.  r: K%K Radial direction. ! #1580 Longitudinal direction. v:BH Volume (at oven dry).
R AEBEH Bulk density (kg/nf). ro . £EBHEE Density at oven dry (g/ci).
r15 CBKR15% BICBREL /. BME Density at air dry (at 15% moisture content) (g/cf).

: AR ¥ Number of measurements.
S D. : #%{F% Standard deviation.

Max.

B AKME Maximum value.

Min. : B/M Minimum value.

Mean :

SFEME Mean value.
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T4 EM ORI, ERFEN6.4% (5.7~T7.3%), FEHRHM 3. 7% (3.1~4.3%), SE@EH 0. 22
% (0.16~0.26%), T/R i3 1.8 (1.6~1.9) T 5, £, 775y FEOCKHBRE CLAESE AT
B 8) OEEROLANME I, BEHE6.7% (5.0~8.3%), X EH3.6% (2.7~5.4%), &hH0.38
% (0.12~0.72%), T/R 1.9% (1.2~2.6%) Tk 5,

VHiER LY, Boa—7 I F vEDIHEEDL 2 L L RAKOBREEROMEY & LTI, &4 466
kg/m® (362~580 kg/m®), 378kg/m® (318~470kg/m®), 425kg/m® (319~546kg/m*) HESh
TWd, £, TOMOBEOMHE LTI, BBEMEIH LT 560kg/m®, BHEA (HEREE) X
LT, 470kg/m® BEONTV S, ¥4, FL < 3EEOIHRR, BEHEI.3% (1.5~10.5%), 8.4
% (8.0~9.0%), 8.4% (7.5~8.8%), ¥EFEHH6.0% (4.1~7.3%), 4.4% (3.7~5.3%), 4.9% (4.1
~5.9%), §A0.43% (0.35~0.53%), 0.29% (0.25~0.34%), 0.25% (0.20~0.33%) TH 5,

ChOoEHY OFRBEENOMBE, SEOMEFHET 5L, #EA L 4 EOFwA A, 5 644E)
. ohT, AREERO SR ORI VK UK No. 23, 544) T&A b, TOMIF 44kg/m?
(317~511kg/m*) T, #XH»SBSITL ZHERA BKIAR) OfL D &EY (SEIOPEIEIZ
338kg/m®), B HEVIKATIE (JLK No. 16, 6 F4E) D 295kg/m® (286~316kg/m®) T, Mk
BREV, BREEEEIL, 4~6EE, 1144, 510 1844 EERER) ~&, BBIENsoh
TRELNBN, BFEOILKTEZ, TOVHEMBER, BHHoERAOMEY clh~5&, #1100 kg/m?
BEWEERL T,

(2) AREEEHS X UCIERORBNKESRO

R R F v REM 21 IR, 4 ABOIKICOWT, S ONEM - AREEY, [UER RN, &
Hi) OBBKFELHRZES %KD, Fig. 11, Fig. 12 5xd, £4E (114E4E) k20T, FEBOBIS%
Zkw, Fig. 1312, &850, 4 5%y PEKDVTIE, Fig. 14, Fig. 15 KR T, DR, B
EOk 2+ v REHIc-LTIE, B8O SAECED - T, AEEEYN IUER0oEH I, wIhSiEkE
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#0050 BEE

Distance from pith (cm)

Fig. 11. B#KEHEIL B 2 FEEEHOES (+ 2+ v RE)

Variation of basic density from pith (sample from Hoskins).
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Fig. 12. H®BAKEAMCHB T ZIHEROES Gk R+ v RE)
Variation of shrinkage from pith (sample from Hoskins).
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Fig. 13. B®KEHEICE T 2R E L UESHEEROES (£ E)

Variation of shrinkage and basic density from pith (sample from Mosa).

HERAERDLTENTELED -T2, THICHLT, FXF vV 2EMIY bHEBSEV, EYE (115
) L35y FE (8FE) ofukicobTid, MEFcBFREL, CoRKLBTEORSTER
WEY, B, FEHROIHROMEMNNS LY, ARICEL I EONT, ThHDENREIIKZN
BEFMBED S, ORI BEY OXRERDLSOH A L L BRI RHATS 24, WAKOHE
& 70~80cm O bD) TEDONEREFABROER TS -7, L L, RAKTHE, BOABMMET,
SESBEEELTVIORMLT, SEo#AMOLH THREBASRLE, 7I7/5y PEDOAAL LD
ABFATER S, ThoOBEDER, ToRLENTIERICHD, —RICKBMETEDLNS &
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Fig. 14. #®BKEHEIC BT ZBARERKOLES (5 73y ME)

Variation of basic density from pith (sample from Keravat).
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Fig. 15. #®AKPHANC BT 2 MROEY (F 5y ME)

Variation of shrinkage from pith (sample from Keravat).
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Fig. 16. M IES-FREEEKE OMFKR (kR F v 2E)
Relation between the levels within a stem and basic
density (sample from Hoskins).

BMEEROME BT 5L, BECLIEFNAZV, AAd, #ilk3m ONMBTHEYT 5L, AHEE
ERAEVWEE T 300kg/m® THEDIHL, FhsREVWEEKTIE 390kg/m® ILET B, F12,
Blic k2528245, 6FELEDLOOLEDY, 5HELAD DD SREVEBNC IS 345, 5HFEEDTH
b, 6FALERRICAEEARTEESH L L, FLAFELEO DL bEVEERYSSZ I LLLEE
AAbEds, HBOMERCLE3ZLD S, BRCIZZOHEBREVI LBDD S, pN:: =L

IV Bkieds L URKE

1. Bokis

(1) BKBOFEHEOEE

'Y CAUL, RRfts le ORAOHBNENORKKEDOSHE S Bl nEEHENCHR -»
REKBOTE AR L1, BBAR, FEAESS 10 17, 20, 450545 TH -4 (Table o 1B,
BkBOZE, HEETED S OBKRSRGKEL, O 2HDOEN S bEMETKEO R/ MNcHMTH &
BEVOT, Lk, #EEOBKEELLTHERE OBKkEERES €1,

A) HBHHE

RBHEREH® OB L 22, BREBRFoMAROES % 15mm &L, BELL2HE
ZhEhOBRERAD S & D, 1HARKRER, 1 ERKIIOSKBAERNRBRR & L,

B) REBERLEE

Fig. 17 IC HBRAK 5 KO BHREME 0¥ ELH IR - 72 3 RO BKBEE 2R T, ZftiiIkk
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AW : BB, r,: 2ELFHEE)

Patterns of water absorption amount
in cross section of five sample logs

(4W : Water absorption amount, ry:
density at air dry).
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BEEHOREN AR EMEOhRFIICED SN, TOLSBHMOBAKERL « AP RIBEISH & 12
REBEUBHETRT I EBZ2VOT, RKRBOERAROER NS A L LHOL « IMOEREHET
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Table 7. B/K& Water absorption
[=] s - 5 W 7.k E
HAES RHEHE & Kk # Water absorption (mg/cd-day)
Log Density in Moisture
No. air dry content B oW oE EEE TR
(%) Cross section | Tang. section | Rad. section
(18) *! a8 (7) (7) (4)
5 0.39 13.7 262 52 54
0.36~0.41 %2 13.4~14.1 174~620 43~70 39~92
(15) (15) (6) (77 (3)
10 0.37 14,1 187 46 36
0.35~0.40 13.7~14.3 160~234 42~52 35~38
(20$) 0] (8) (8) (4)
17 0.45 14.1 214 47 36
0.40~0.61 13.7~14.5 173~331 39~71 33~40
17n an (2) (7) (3)
20 0.38 13.9 247 51 39
0.34~0.48 13.3~14.5 217~371 46~61 31~44
(18) 1s) (&) (7) (2)
45 0.46 13.8 212 47 41
0.40~0.580 13.6~14.3 183~261 43~52 39~43
(88 (85) 34 (38) (18)
I B 0.41 13.9 224 49 41
Mean 0.34~0.61 13,3~14.5 160~371 39~71 31~92

Note) *!3F ¥ Number of specimens.
*2H K, B/N Maximum and Minimum

5lERTENM-T, LpL, HEMUKIESNBOBERENL - IMOBR LR s N, ib, BE
OMRIERE L TRKBOZ VS 5 RIXET 54, HENB2I0 - UME S04 2 L LT OBIKRI/AN
SVEBEICEL T2 Ll h b,

Z0iRD, RBRAKS AOHBENTORYEIE, No. 17, 46 RSB35 v va vy FOLIIKAR
LEAOFETH b, AREESIMICAD > TREL L > TV BHBKHE L REEROBFERL TV,
LHL, PROLHOBAMDGLH L OETFE N &% No. 5, 10, 20 iB/RLTW 3,

2. Bkl

(1) BB EBKBEOREBRI, JISZ2104-1957 I L TEME L 7oo RBRA 1R, MBS0 -
e DTS LFER & L,

(2) HBERIER

Table 7 IR T L5 1K, RBHMES L OBRKBH IHEE 3L IV REVERZRL, 5ABALKDF
Bl S, BENETRERS 0 A LMD LD EFREL-F, UL, ThoOFHE
REAETIERED 5 BESHE'Y 01, 2EEL, BKBE LTR/DSVEEKBLTW ., EREX
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V REMER

ARV LIZOWT, BEREELARD S L L SAAATORENUREOSHEMS 0, HWR/NR
BRAIC L 2 mBRBREIT - 100

1. EBRitéERAE

(1) et

HKBME LTI, 18I FER2AERLZIAV-7E, 1983F6 BB LS V=T LB TO0S
B, VTN LRI OKBSIES P OT, BlIck > TEEL AR —E% Table 1 ITRL7, [
o HT T-1, M-1, M-15, B-16, B-25, O5KDIKIEF, BREICET 60T, HABAOKRIZ T
FEPS I5EETE -1 —F, HECBTE 120453 TOREEMLARKDS B A5 OHH 11
ETH- 1A R, AFEEDS 6FEETH 7o MBICHVIMRE, IXTREN4m THo7o B
ARV —FEEAY, OELY 60cm RS OHSTHER EZHFRL 7.

1981 AF LA A —Fie> 0T}, BEES HEEKREL D, JISZ2L1S KHESN TV A8
HTHABRH ZARM -7, COLE—TAOEES% 25mm & L1, $h, hooBHhirRBRF L%
T &Iz, JISZ2116 KEEE A TL 3 HEHIHRBRR 2 AR - 720

183EWCAF LIV —Tico0WTR, Lo/ v—7LEBTEILT, SE»SHEED, BK
i3 ZHEOBEFEBR 2l LT, #ISIERRRA, SRAUERN Y, B—4E£RRIEbN
ANET—HEBKT 2 LS CEHEL TRE -7,

Plbasted ~T oA, AANTOREOSH LS H € Ol E Bl & OREBELHIE L 72,
RAM Y Sh BB RBRER I L v FaKERBicE L 28, iiEoTH®kicit b onis,

(2) RBAHE

HBOEEB L UAER, 133 JIS EHL O TEHERIIEIRT 3,

BRANEBR o P RBA B, PREPFHESR T, XARMEREE, RO 45D Bem T
H-fe FIEE, HEmICEMA L, BRMERE TR, € OEBENS & o REEERE, HAWE
BRELZARD ZhEhORBRET -7, »HsBRBOS S5, Hl 3, REMERA OmKDORERR%:
LT, Hr, Ht BBHEHARM & Ll L 2ERrokBim, EE ECB T 3EORELR
BEHLTRD I,

FREi TR, HEEBR%E 10kgf - m O R AL¥F -4 6 >FHBABRKB TR L TIT- %o

WeoRARRA &, MFRENEST IAICEEETRE L 7.

ThooRRE, BE 20°CH1C HIHER 75%+5% KA W ERIEEZE TiThbh i, KRR
Eid, MERABRIET Lk, 2EETT -1

2. HBRERLER

(1) HUEsREE

1983 IR L BB 1c > W TiIT- - BB RERB OB EL Table 8 irL 1, THbB, BRI
BHNFRBR TRIE L ARE, SkE, By, MUERSER, #5IERRER CAMKR, piox
HAER, FRNFAROSEE L cEREY, il BERE ZHREEEI L, MEIRAR &8
HIFHABROMOBEREE R, THhEhYZHERF THELETH 5,
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6 4 @ B-25 OREE OFEEH0.40g/cm® TH - oD, T 5 15 ELEOHRFRDOE»THS
BEORD -7 M-1 20.43g/cm® £ PEL L >TVBEDIF0.46~0.47g/em® &, FIEE—OE
ZRLTOVI, 2 &K, ThoKEOREMOMERGE Table 9 KRL 7, RRNEBS 2 FHEETH
L EfEi3, Hevdy, TR, TAMTEZIAEN 13.6km, 7.6km, 1.6km, Thol, HKEE
v v SEETRLUER, B, RERTEREN0.76%, 0.31%, TH -7l BAMSICHT
LHPRE O, #EVEFT0.62, RERTO.64 TH -7,

BAKT & ORERES RS IRES OIgEE, KK

3:;3 O, = 0, KL, r= g—:

KRALT, BT HRS 0OHEME (0,) ZROEABEELET 2L, 2ERFOBRFHETLITS
271

(2 AN TOEENED

AN TO T REMEONFEEHS 1290 1981 Fic AF LIz 7 v — 7ORBRH TE O N B
BERBREHEHIFABROERE 1983 FECATFLALEBRRIC K2R E L HCBEL T, Table 10 ITR
Lto Fi, B0 o 0MERE (Dfp) &, BFHERE (0,), BMFORER (0,/R,), BT ¥ ¥ 7HE
(E,), BEHIRN 21— (a) LOBREZOLEN, Fig. 18, 19, 20, 21 kRl 7,

0, SR S DFERE (Fig. 18), o,/R, ERLHSOERE (Fig. 19), E, L#0H 5 0E# (Fig.
200 &b, WOUEBTIE, PPEVESEDOALN, BldSOEMNKX (I IESNT, g, 0,/
R, E,MBOoHhCKRERHEEEZLEBDEE Y, OB, 74 -~YVEH)ETIYTHONIH

1000

900 +
—~
o
g +
S 800 - .
g hd . * *
g 700 + : * * o +
° + it TR & » .
et * + +* +
2 600 *. e + 5, t‘:‘o ot + + +
3 i + ot 1+ * o +
= . e et *‘b‘
— r 3 + » +
o K

S0 + ey e A A, -
g + 3 ¢“’ t *
=2 Ed g
> * + at e &
=] + ot
S a00 | + 4-\‘_, +
= -

*

® 300 } *
oS
=
% 200 |
#

100

U L 1 I L 1 L 1 1 — j - )
[ 20 40 80 80 100 120 140 180 180 200 220

#.0n > OFERE Distance from pith (mm)

Fig. 18. BAFIEEGREL (0, RO S DOREREE ORIk

Relation between modulus of rupture and distance from pith.



— 142 — MEABRBTARE BUTS

REg2 39,

—%, a EHLH o DS (Fig. 21) LORTI, BEHSKELHBIL-N, a OWMBRFIZEEL
REIC—EBEE B IHAABBED St

BHoA 2 L LvOMTFHABRERE LT 2 BT, 8L 5¥ER 5em BROES% core wood, %

Table 8. 78 BF & B&

Results of several

AXES g D%:E% I\iﬁiﬁe %WHEU. Com #geggiﬁ arallel
Ageof | at tenB{ content Static bending It)o grain P
Log No. sample
fonrs) (B 8 | et/ ot | 0ty |aotket | et | ot
(Years) (g/ed) | (%) ["oy®| “® | e | b’ | o | e
n 7 6 7 7 7 6 6 6
Mean 0.40 14.9 74,7 378 582 103.6 224 322
B2 S.D. 6 0.017 0.2 7.40 23.6 35.8 14.6 9,181 10.7
C.V. 4.2 1.4 9.9 6.24 6.15 14,1 4,1 3.3
n 6 5 6 6 6 5 5 5
B—16 Mean 7 0.46 15.5 69.4 326 532 86.0 190 297
S.D. 0.031 0.35 9.44 97.0 | 173 12.4 37.4 28.9
C.V. 6.8 2.3 13.6 29,7 32.5 14.4 19.7 9.7
n 12 11 12 12 12 11 11 11
M—15 Mean 1 0.46 14.9 87.3 396 637 120.9 227 359
S.D. 0.032 0.23 11.8 81.5 | 109 16.0 25.8 24,4
C.V. 7.1 1.6 13.5 20.7 17.1 13.3 11.4 6.8
n 15 14 15 15 15 14 14 14
M—1 Mean 12 0.43 15 73.2 362 6575 95.2 201 310
S.D. 0.025 0.22 8.6 68.8 84.4 6.95 16.2 19.9
C.V. 5.8 1.5 11.8 19.0 14.7 7.3 8.0 6.4
n 15 14 15 15 15 14 14 14
T—1 Mean 18 0.47 15.4 86.4 406 651 118.9 207 343
S.D. 0.047 0.36 11.8 68.8 59.7 18.0 45.2 33.6
C.V. 10.0 2.4 13.7 16.9 9.2 15.8 21.8 9.8
5t n 55 50 55 55 55 50 50 50
All Mean 0.45 15.1 79.7 377 6806 106.7 210 330
over S.D. 0.040 0.35 12.2 73.7 99.3 18.4 32.0 32.9
C.V. 8.9 2.3 15.4 19.6 16.4 17.2 15.2 100
Note) n 3 BR & ¥ Number of PaIso} suswieds
Mean: & i ¥ ¥ f Mean value
S.D. :# % f{§ # Standard deviation
C.V.: & & f# 3 Coefficient of variation (%)
Ry, '& B® #  Desity at test
u - X # Moisture content
Ep, '#7¥ 7 %% YOUNG's modulus in static bending
gp W # R KB Stress at proportional limit
6y .H1 ¥ 3 ¥ Modulus of rupture in static bending

E. #RHE#Y - 7HH YOUNG's modulus in compression parallel to grain
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DA% outer wood EXFIL, BMEHEHOTEHHE, outer wood DFEMEILHT % core wood
DEHEDHE, Table 10 iRk L, THEAED B-16 TSN/ outer wood D, BH™ o 74
HEhALLOMEEERETEE, AEERIBRECHH0.43g/em® LEVIE LI DLT E, & a O
TEREFNE 0%, ¥20% EVERERLTED, 0, o0, Offild, MEELGRBELALH—-TH -1,

# R (Ree
mechanical tests (Air dry condition).
N A EmRehy
Tension parallel Shear parallel .
to grain to grain Hardness Impact bending
Ry ot TR TT Hi H. H: Ru a
(g/ed) | (kgf/ed) | (kgf/ed) | (kgf/ed) | (kegf/md) | (kgf/mb) | (kgf/mf)  (g/cd) | (kg.-m/cd)
6 [} 6 6 7 3] 5 5 5
0.38 820 62.1 17.7 3.17 0.856 0.814 0.39 0.417
0.012 175 4.00 14.5 0.368 0.118 0.436 0,013 0.06l16
3.1 21.4 6.4 18.7 11.6 13.4 53.5 3.3 14.8
7 7 4 4 5 4 4 7 7
0.46 622 72,3 84.0 3.18 1.01 0.893 0,47 0.369
0.054 163 13.5 9.63 0. 406 0.460 0.136 0.069 0.240
11.7 26.2 18.7 11.8 12.8 45,5 18.2 14.7 65.0
12 12 12 12 11 10 10 12 12
0.46 870 70.7 8l.9 3.79 1.08 1.07 0.45 0. 499
0.022 201 6.88 10.3 0.516 0.151 0.379 0.032 0.130
5.8 23.1 8.7 12.6 13.6 14.0 35.4 7.2 26.0
13 13 15 15 14 13 13 15 15
0,44 821 69.4 83.7 3.19 1.15 0.832 0.43 0.445
0.034 173 6.54 6.33 0.423 0.176 0.115 0.039 0.135
1.7 21.1 9.4 7.6 13.3 15.3 13.8 9.0 30.3
18 15 15 15 15 14 14 15 15
0.46 786 77.4 9l1.8 4.00 1.22 0.903 0.45 0.829
0.046 115 9.76 13.4 0.548 0.304 0.229 0.042 0.165
10.0 14.6 12,6 14.6 13.7 25.0 25.3 9.5 31.2
53 53 52 52 52 46 46 54 54
0,45 796 71.4 85.0 3.55 1.11 0.909 0.44 0. 468
0,045 175 9.09 11.5 0.593 0.260 0.272 0.045 0,159
10.0 22.0 12.7 13.6 16.7 23.3 29.9 10.3 34.0

g, & E M M 2 Maximum crushing strength in compression parallel to grain
o¢ M 81 3,/ 38 X Maximum strength in tension parallel to grain

R HAMME (BREME) Shearing strength (Radial surface)

rr. HANHBRE (FEA®) Shearing strength (Tangential surface)

Hy K [0 @ # 72 ¥ End hardness

H,:#% H @ #» 7= ¥ Side hardness (Tangential surface)

H,:# B i % 72 & Side hardness (Radial surface)

a (B’ T & & F — Absorbed energy in impact bending
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Table 9. KRHEAHEEHEOD

Relation between

R Faghy c S
=1 : : ompression
Age of Static bending parallel to grain
Log No. sample
tree ap/ap an/Ry ou/Ep aploc oc/Ra a./Ec¢
(Years)
(km) (%) (km) (%)
K A
B—25 Mean 6 0.865 14.5 0.78 0.69 8.3 0.32
6 H
B—16 Mean 7 0.63 11,7 0.76 0.64 6.7 0.35
_cF B
M—15 Mean 11 0.61 13.9 0.73 0.63 8.0 0.30
L, T A
M—1 Mean 12 0.61 13.4 0.78 0.65 7.4 0.33
T—1 ?\/IZ 5 15 0.62 13.9 0.76 0.60 7.4 0.30
ean
B Mean 0.62 13.6 0.76 0.64 7.6 0.31
o
Over S.D. 0.08 1.97 0.10 0.07 0.6 0.03
all ¢y 8.50 14.5 13.6 10.3 8.0 10.6

Note) Table 8 £, See footnote in Table 8.

18
\—_‘EE 18 . +
II= + : #;" *:“ > 1‘ * * +
= 4 - - Fp £y e -+ -
& 14 *;., +y ”t‘* -+ + *4+ + +
E’ 1 + }: ::*;:-d:’ 2 * + *
h=1 s >
%12' + + +‘“*£"*4‘
° + - +$} * +
< 8 .
RUNS * T
c
2
“7; -
e 8F
-— +
S
<1
o 8
'
8
b 2
#H

0 L 1 1 1 L 1 i L 1 1 1

o] 20 40 80 a0 100 120 140 180 180 200 220

#.0h b IERE  Distance from pith (mm)

Fig. 19. B OER (0,/R,) &L 5 OFEEE L OBIR
Relation between specific strength in bending (¢,/R,) and distance from pith.
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HEBFR (RERL
mechanical properties (Air-dry condition)
ﬁéh/u W by R 1;!?¥[ﬁ]h” # 5 B &
ear mpact .
parallel to greain| Hardness bending Relation
z'lz/R)u eo/ee | HHe | a/RE | oo/H | o/ | 1= ? a1 b= | pule
km r+1 ¢
1.87 1.3 0.94 2.8 9 5.2 2.55 1.87 1.81 0.97
1.0 1.2 1.13 1.5 94 4.1 2,09 1.71 1.79 1.0
1.89 1.2 1.02 2.8 96 5.1 2,42 1.83 1.77 0.97
1.61 1.2 0.73 2.4 101 4.5 2.65 1.90 1.85 0.97
1.72 1.2 0.78 2.6 84 4.4 2.29 1.78 1.90 1.07
1.63 1.2 0.87 2.4 94 4.7 2.43 1.83 1.84 1.01
0.19 0.16 0.36 0.7 12 0.54 — — — -
11.7 13.1 41.8 29.1 13 11.6 — — — —
120 r
E -
o -
E 100 - . . : + ': +
:‘ + .
(=4 + -+ - +
F I :‘:}: A >
- 80 |- -+ ‘: he 29 E - + + +
3 Topt tes et s, .
2 fa o+ e
< 4 4.4»,: +3 -ty Y
5 80 i;. .t -t a4 Ny + ..
g * -+ ‘“ -
=] * -
b=
(=]
= w0t
&
L3
I
AN
+ 20
ol
#
D | i L i L L 1 1 1. 1 H
[} 20 40 60 80 100 120 140 160 180 200 220

O 5 0EMR Distance from pith (mm)

Pig. 20. B ¥ ¥ 7RE (E,) &EOH S QR & OB
Relation between modulus of elasticity (E,) and distance from pith.
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Table 10. AP TOMFHREHEEED HE
Bending strength of “Core wood” and “Outer wood”
R Aﬁ!‘ ﬁ%f
@D ge o
W sample trees 4 5 6 7 11 12 15
Kinds (Years)
of =
test &?%’j 39~44(21~38| 1~20 |B—25 | B—16| 45 |M—15/M—1|T—1
- I
;I\?au fbe{’f oifﬁ ?v‘c‘)tgé’ 12 | 39 | 3 4 3 7 | 9 12 | 12
specimens
Sv%f)ed 2 7 5 3 3 2 3 3 3
E‘L‘b’bgﬁ ?v‘(‘)tgé' 63.5 | 65.8 | 69.56 | 78.0 | 80.0 | 84.7| 104 | 133 | 117
L Distance C
4 f(rom)pith Gore | 28.5 | 32.3 | 22.4 | 24.0 | 24.3 | 27.6| 25.0 | 26.3 | 5.0
mimm
#h CR/%iO 0.46 | 0.49 | 0.38 | 0.31 | 0.30 | 0.32| 0.24 | 0.19 | 0.21
24 ~ f & | Outer
o Densi?y wood | 0-39 /040 | 0.39 | 0.40 | 0.46 | 0.47| 0.46 | 0.43 | 0.48
[ (g"/c.ﬁ) 8%{)9(1 0.41 | 0.40 | 0.33 | 0.40 | 0.45 | 0.43| 0.45 | 0.41 | 0.41
gfct)io 1.05 | 1.00 | 1.00 | 1.00 | 0.98 | 0.91| 0.98 | 0.95 | 0.85
g« B 38 | Outer
& % | wooq | 534 | 506 | 529 573 6l2 | 669 | 668 | 598 | 673
Modulus of c
rupture w%‘;fd 583 | 511 47 595 451 617 | 543 | 482 | 566
- dp
0 .
2 | (kgf/cd g}igo 1.09 | 1.01 | 0.89 | 1.04 | 0.74 | 0.92| 0.81 | 0.81 | 0.84
o
[=]
= (o | Outer
E iR B | wong | 312 | 307 | 319 382 371 | 428 | 420 | 367 | 420
2 | Stress at C
© propciri w%%ed 373 | 308 280 372 281 359 | 317 293 | 317
< | tional limt
ﬁ .
n Zf{gf/mﬁ) 57510 1.20 | 1.00| 0.88 | 0.97 | 0.76 | 0.84| 0.75 | 0.80 | 0.74
gh v ¥ ~ 7 | Outer
= 5 | wood | 68-0 | 67.6 | 0.9 | 78.0 | 70.8 | 90.9| 9.6 | 76.1 | 0.8
Modulus of C
%‘lasticity W%ged 72.3 | 64.4 | 62.0 70.3 | 67.9 | 81.2| 74.4 | 61.7 | 68.6
b
. .
(10%kef/ci) 5}11%0 1.06 | 0.95 | 0.87 | 0.9 | 0.96 | 0.83] 0.81 | 0.81 | 0.76
# B &k ¥ | Outer
§ Number of | wood 9 sl 37 5 16 12 12
+ | specimens
i 5 Core | 3 | 10 7 - 1 2 3
g S
i 2 N
g 8 BO» o Q) Outer 656 | 645 75.0 85.4 95.1 123 | 120
%g Distance C
8 | from pith w‘(’)‘(’)‘ii 31.0 | 33.1 31.6 47,8 30.0 48.0 | 472.3
g (mm) .
- Ratio | g 47 | g.51 0.42 0.56 0.32 0.39 | 0.39

C/0
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Table 10. (>-3%) (Continued)
AT
ge o
B sample trees 4 5 6 7 11 12 15
Kinds (Years)
of =
tost ﬁ;‘;gﬁz 39~44(21~38| 1~20 | B—25 | B—16| 45 |M—15 |M—1|T—1
“ T E | Outer
» | Density ooy 1038 | 0.39 0.39 0.49 0.45 0.43 | 0.46
8 u Core
& o (g/cd) ooy | 0.42 | 0.40 0.39 0.41 0.44 0.42 | 0.41
& o .
i S Batio | 111 | 1.03 1.00 0.84 0.8 0.98 | 0.89
72
- ;
| #gah BN | Outer
B 8T %A+ — | wood 0.357] 0.369 0.407 0.474 0.557 0.495| 0.584
g | Absorbed | cgpe
~ | energy wooq | 0-329] 0.294 0.242 — 0.285 0.267| 0.310
a
(kgfm/cd) gfgo 0.92 | 0.80 0.59 — 0.51 0.54 | 0.83
1.0
—~ 9}
1S
2
E .8+
» . *
=7k : L
£ . + o+ -
E’ .8+ * * +* + 4 *
3 . e ., .
| g S * b ‘1‘ s * he + +
¥ E + + * +*
+> >
"_\;E 4k ,,t* ‘z“ s 5 . . *
H M A e
X © -+ * :‘ * + -
; 5 .3 F + ‘0‘1‘ +* et
; 2 . +3 s g I+
i:er .o
g . .
.1 F . *
.
0-0 L 1 e L i 1 1 1 S |
1] 20 40 80 80 100 120 140 160 180 200

#ir HnIERE Distance from pith (mm)

Fig. 21. BEHFz x v ¥ - () L#0H 5 Ol s OBk

Relation between absorbed energy in impact bending (a) and distance from pith.
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a=2.|7Ru'-#

Absorbed energy in impact behding a (kgfem/cm?)

R TR T R F—

% % ® Density (Ru) (g/cm3)

Fig. 22. W%y = x v ¥ - L ZAEEOMRF
Relation between absorbed energy in impact bending (a) and density (R,).

g7, RARRKOH 2 L LSO B EHBT 2L, RRADOH A L L TR, AKRTEBONERK
HOFGMEA 0.51~0.66 g/cm’® L@\, BEBEMIZ, SEIT > HEHRADEL DT XTEL -7,
L l, SHENHEOHEREESS 5, BNy OBERTIREAKRIR 13.2km'™® ~15.5km'® %
RTOIKL, SEOEMATIE 18.6km 5 14.2km'™ THo7, £ 0,/E, DETR, RAK
D 0.76%, 0.711%~0.81%" izxd L, #HAKTIF0.76% (Table 9), 0.79%'" &, FEOHERET
LTV, &5 RERHIFD a/R,” D3, REKRT24P, 2.1~3.09 TH- it L, BHAT
2.4 (Table H~3.0" T& - 12,

COELMERMONER, tr/tr OENESRAROEREZM® LE3EAL—HKLTVI,

LichisT, E—ARETHET 5L, SEEEHE EMATORERTHRABOMELELELS
h3,

Table 10 &> 5, s 4~5 Tid “core wood” & “outer wood” & DRGic, HHIEHIFREMEETIZ
EBEDvOhEVwWI L E, —F5T, WHRENT TR LF—IF, “core wood” DHENN4FEELETEY, 5
FAT 0% EL B >TW I ESbM B, £12, “outer wood” OBERMEDMEY T ELERBTIZHN0.40
g/em®, THELLETIE#0.45g/cm® 1 -TEY, TORHEOT LI -T, SEOBREHEIZHE
BUEHENBD SN, 0, & R,, E, s ooEle oBHBKRKIE, £hEh0.70, 0.87, 0.46,
0. & R,, E,, BL»o0MERE OBIAMRKIE, £heh0.65 0.83, 0.3848B5h0, Whbd 1%
ERRTHRL L > Tk, FRHTBN * V¥ — tAREBEL OMKR%E Fig. 22 1R L7,

a=2.17 R,'® oMZE»B o, it #F
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KBAD S ORMOUNIER, WEES, HROTEHEE RIVoXEHSZAET S LIk,

Bolick sENEERETL 2
1. EBAEBLURY

LR, Bl 11 EE (M-14, M-16) Td 0, BEMBOFIGEKRIT127.9% TH - 1

HAVLOKEERER, RARTO.4
~0.72 g/em®, #EMATO.42~0.52 ¢/
em® EENTWLEMEY, HBRICERL
foh 2 L LOEAREERE (16.0%
MC) *0.45g/cm® T& -t
ERIC, BEOFHEMEMNEO K
EAERA L, Ao EIZER 1100
mm THHEET -9 (EREE 22kw)
ik - TREIS h, N EREEET
B EMTES (max.875rpm). E7t,
EMERWELTAT, T0HE%: 10
BRI T B I LT E B,
FRELEDOZDETE Table 11 i
RETLBYTHD, HOT A ZUHIN
MEM, BEHBBAAEHSL, ©
FhORWCRF 51 MINTEMEL, &
EH»S 10mm &I B 5mm §T
E—rFvvavEiiLi, HOID
A% Fig. 23 iR,
FERSHEIE Table 12 DL HICHEEL,
1&# > E5FEOBRDEL 2T 1
B0 IoRENZ, 7.2kg/mm? T—
EE LT, TR, BBRMETRTE
On 5% 0iAA, LHMERS EHM LTV
Hwelits

YA OBE I BVTIE, Fig. 24 I
RTOTHY — VR LIRS
Ao - FEr2HWT, EXHEED
71 FEoHESTD 2L, oK
+ i3 Photo 5 IK/RT &SI, EME
D~y KRy 7DD, Do

Table 11. #RFO I DT
Specifications of band saws used.
DL DEHR
Saw designation
A B

DT DR
Features of saw
D T B
Thickness of blade (mm) 106 | 108
D T W’
Width of blade (mm) 123.0 1} 123.0
H X DIg
Tooth width (mm) 2.08 2.03

#
Number of teeth 220 220
WO :
Rake angle of tooth(degrees) 7.0 21.0
23} A
Sharpness angle of tooth( ~ ) 42.0 42.0
W
Clearance angle of tooth( » ) 21.0 21.0
23] iz}
Tooth pitch (mm) 32.0 32.0
2] = 9.0 9.0
Depth of gullet (mm) : :
GR *
Amount of crown (mm) 0.33 0.86*
BANER
Radius of tension (m) 6.5 7.0

Note) * . RX 67em ®/¥ v 77 — Y THUE
Measured by means of 67 cm length back gauge.

Table 12.

ERAT & & Dk

Exprerimental factors
and their levels.

" T

Factors

7k HE

Levels

D T HEEH
Wheel speed

(rpm)

Z20 EE
Feed speed

(m/min)

500, 600, 700

24.7, 29.1, 41.0
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Fig. 23. {fHO @Rk
Shape of band saw teeth used.
Note) : a. HHERA B. LA

Rake angle Sharpness angle
7. H¥EA o B BE
Clearance angle Tooth pitch
h & 5

Depth of gullet

Photo 5. o—FE&AD~y FRA by 2 ~OBY 1T
Installation of load cell to head stock.

=
=4
‘qo: AMA LG — (S HA) &N o527
= Strain gauge(Paraliel force) S Feed  Clamp
< @ - S -—
gkl o507 AN~ (EHHE) 3
gﬁ Clamp Strain gauge %’
= N | a .
35 @ (Normal force) E o HEsky
3 @ _;mg - Sample
=t BO
-, ARE
A\ E 0
\‘Q“ko g - \ + 3 HNERFM
\\9 \ O / Acting direction of normal force
\
o +
\ EEATN Acting direction of parallel forge
) ERDOHFEREER

L—— L —n (in mm)

Fig. 24. VMHIIRAIERO 0 — K&

Load cell for measuring cutting force.
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—Fhuie, BS40x@150x K& 120mm ORBMEIRD 21, 3mm BEONNTELBE LI, &
AT, BMEMEENRS T Fig. 24 110 L b4 2100, MEBELOTADORERMSEL - TL %,
Fh, M 2ANMICEHETESEL S KERTHEHLco - Ferid, 5708 6% BEDA
KEELLY, BRNOERN~OFBRIRLAERDP-T), 2IT2RN0REETEIASOEES
EELT

HEEHE, BES 10cmxEX 200cm ORBMH S, HE Smm OEREBM L EZ0HFHOIAK
BOT -7 iior 2 AMEERENHE2HOTAEL, £ORABETRL,

THEEICBL TR, HEENOHEOBRICB oA LEROE S 2HIE L . MIEERRIKOE XUT
O25 0cm BN SEhROFIHEL, OIHBVACHT, /FREAOTHEL, ZORKHE
LE/MEDES & - TTHNEEE S L1,

Sol, BEllokmEHsE, BROPRE,»SEESH 0em O/NFETVEY, XREHE G (st
DORIFHFER 0um) 2HVT, P E-ZEEOIERTAEL 12, B8, KM SFHEEMT
FMEEHEICHEE BB 10cm) S¥/, £/, Hsd+aFEHE R TERRLK,

2. HESLUEER

(1) M

VMo ERER % Fig. 25 Wnd, —#ic, FHhd, o EEOHME O ZHElEEORD I &
HIRWVEEINT 3, Fig. 25 RCOBERERLTVWS, ¥ HR, {0 CHEEERRE L BIRAELSEEZLY
Foh & @B D HEOHEME O I EREROBDITEVED L A VLR, B L S OUHE]
ThoWV-T, FicpZicd CRBEL, — BB b0THS D,

(2) HEES

EERBHMEBRENOREERE Fig. 26 10Rd, EREMHEEENR, X0 #EH LU0 HEERK
oOWmMIcEVWEMT 3 VWb TV AT, AERIcBWTH, TOEMEERLY, Fig. 26 BV T, IE
BREHHEES I, WIhoo CEEERIZ BV T bR EEOMMC AV ERINICENL, ROEBRK
2187,

Y=0.13X+1.27 (500 rpm)
Y=0.11X+214 (600 rpm)
Y=0.15X+1.31 (700 rpm)

ZCC, Y RIEHEMEEESN kw), X BX0#EE (m/minds.

1, AEBROEKEMMEBENOMEERR, KERAOATHERY LENTHEF RS, A A4
L L EEH L & 2O ERBMEREN R, VM EARC—BHELOTHY, B LIRS L EHES
NBETREVEEZISNE,

(3) ~TERHE

HRE Fig, 27T WRT. —BITE 0 EEORMIC & b WTENE CEERATER) MECKAE
Hickhy, RERTOABTRTVWABsUhzofRER LI, LAL, TEEER, LWIhoR#T
TH 0.5mm DT EHD0Z0ENEE L THICRAR bOoTIRNL, HlBrsweEbh3,

LIAT, ARBCRELNDRINERIES (& LTHAR) PELET 3, £ARETIIILKPE
RICEREIG & UTHAEL, BEMicd - TREESCTNBIEINLD, MEhohItho 65ET 2
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nr

60

2017

g # 5 Cutting force (N)

—10 1 i i I -

20 25 30 35 40 45
%0 EE Feed speed (m/min)

Fig. 25. X 0#E LYHIH OB
Relation between feed speed and cutting force.

Note) : O @ & [al#z¥ 500 rpm (F437)) Parallel force at wheel speed of 500 rpm.
[ oz &Eml#zk 600 rpm (F4}7]) Parallel force at wheel speed of 600 rpm.
/A O EEERE 700 rpm (F4377) Paraliel force at wheel speed of 700 rpm.
@ o ZHE#H 500 rpm (¥¥4}/7) Normal force at wheel speed of 500 rpm.
W o C EEERE 600 rpm (43 77) Normal force at wheel speed of 600 rpm.
A O ZHEEX 700 rom (%4377) Normal force at wheel speed of 700 rpm.

ENHHER, 2T, ABo-sHOIR (D CERE 1100 mm, ERAR 22kw, T#EEHK 700
rpm, O ZOREN 7. 7kg/mm?) 2EALT, —EOESORELSEEL, ROMY 2 2 HER
KR L7z, £0%%, £OREBEMNICKEL, 3:EM%, 8BRERICHEUHD 2RE L 7, #R% Table
1BIcRY, EOBIDOWICBVTS, ¥EME, HELSED I NTHOINKES LI BONEL - T,
Ihid, WERBTI LI L - TRES B EBDOE, /2, WLESL 7Y v FholBVRIRE
BMOESERVTY o FhoRVARE DD OEVP, HOESIKL iy 0ROV RIARKER
WHER R 27288, F—7 Y » FTRALL D AL SHBOIROE S BHOBREVLSITH -1,
WFRhict &, MNEHSHE CEBTHENZOT, ThEEELT, HETEch5EESHL TRIML
RPN RSTOVTH S I,
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8.0r
7.0
=
=
5
z
g
©
<
gsﬁ-
c
8
s
z
R
H
w 5.0F
r
»U
®
oy
B
4.0 -
30 1 1 1 ] —|
20 25 30 35 40 45

XN FEE Feed speed (m/min)

Fig. 26. %0 & Fbkie 2 BB OMR
Relation between feed speed and net consumed power.

Note) : O © C H[6l#5¥ 500 rpm  Wheel speed of 500 rpm.
O o oz 600 rpm  Wheel speed of 600 rpm.
A O THE[[EHRE 700 rpm Wheel speed of 700 rpm.

(4) tehoRmES
#R% Fig. 8 12K 7, WTNORKET TS, HEloRmEHs (R2) & 0.22~0.28mm OFTH

O, BOITHRHMLEEXEOHS L LTREL(REVLDOTRAENTSHS S, —~HNUL D DX BIK
EVEHTT, BFoREhPy aLbsEI W, &1, REMEREA~NODOBOMNESIE LT,
FEXT], REBSE, FERBRE
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Table 13. H 4 L rHaxikodhh
Warp*! of kamerere boards. (in mm)
Wi = Fax MER 38RI% 8 A%
Number*!| Soon after sawing After three weeks After eight weeks*?
1 5.0 9.0 9.0
2 10.0 11.0 13.0
3 5.0 .5 5.0
2.0cm*? 4 1.0 1.5 2.0
5 — 6.0 — B.5 - 7.0
6 —10.0 —13.5 —13.0
7 - 8.0 - 8.5 - 7.0
8 - 7.0 - 7.0 - 9.0
1 6.0 6.0 8.0
2 9.0 11.5 —10,0
3 10.0 10.5 20.0
2.0 em** 4 5.0 5.0 7.0
5 — 4,0 - 4.0 - 2.0
6 —10.0 ~11.5 —10.0
7 - 6.0 — 8.5 - 8.0
8 -11.0 -13.5 —11.0
1 8.0 7.0 13.0
2 8.0 5.0 6.0
3.0 cm*®
3 5.0 — 6.5 6.0
4 - 8.0 - 6.0 — 9.0
1 4.0 3.5 4.0
3.5 cm*3 2 5.0 4.5 4.0
3 0.0 — 0.5 0.0
1 10.0 9.5 10.0
5.0 cm*? 2 1.0 - 3.0 - 5.0
3 — 8.0 - 9.0 —12.0
3 1 0.0 1.5 5.0
5.0em 2 - 5.0 - 7.0 - 8.0
7
s
/
s s
s s
s
s //FWJ
ya
f f
| | Warp
I0cm bg ba |
| ]
1 1
| |

Top end
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Table 13. (23%) (Continued)

W1 & = BEPER 3BR# 8 1R
Number*! | Soon after sawing After three weeks After eight weeks*?

1 10.0 10.5 13.0

7.0 cm*? 2 0.0 0.5 2.0
3 —12.0 —13.0 —15.0

1 10.0 11.5 12.0

7.0 cm** 2 0.0 1.5 2.0
3 —10.0 - 9.5 —11.0

Note) *! RIZR See figure.
*2 8 BB OB SO S KERRT 21.4% THo1,
Mean moisture content of the sawing boards after eight weeks was 21.4%.
HMEb7Y »FoHREM U, Sawn from a flitch without pith.
*MLELTY 9 FhoMEM LY. Sawn from a flitch with pith.

0551
£ 050f
c 045F%
=
3
Fig. 27. Eh#EEEREROTHE 5 040
¥ O BEGR 5
Relation between feed speed < 035}
and accuracy of sawn slats. E
Note) O : @ HEERR 500 rpm ﬁ o030}
Wheel speed of 500 rpm. I
O: o Z K 600 rpm E
Wheel speed of 600 rpm. ® 025
A O E[0EE 700 rpm
Wheel speed of 700 rpm. 020 ' ‘ . ‘ ‘
20 5 30 B 40 45

A NEE  Feed speed (m/min)

VII UDEHOERE

1. EBAE

(1) E#BRERBLUERFEOHE

CITIT - ERE, RO2EETH 5, HRARAWNETH > DB Ar V2 —VEABREFEML
29 2RCW r

A) RUEEIREER (BEFR : 100°C 7 R 1)

F& 2cm OERADEBEME, EHRKER 100~105C cHB L - EECRBPTERL, ABMIcH
bhatlh, EbiAs WEEFR BLUAFIHNO 3EHROBBOEREN, S, HHOBELERER T Y
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0301
g 028}
2
2
w
2
c 026t
8
5
@
B 024
2 02 Fig. 8. %0 @E LB ENOE
® i = ok
; Relation between feed speed and
g’g 022} surface roughness of sawn slats.
) Note) O o Z EE#EH 500 rpm
Wheel speed of 500 rpm.
0O : o Z#HEEREK 600 rpm
0.20 L , L R P Wheel speed of 600 rpm.
20 25 30 35 40 45 A o HEEERK 700 rpm

*NEFE Feed Speed (m/min) Wheel speed of 700 rpm.

2—WEHETELDTH 5,

B) wfRMEER

EH& 2cm ORE, #&AMELRER 60°C, LEREMZE 25C O—ERHTTREL, EEXHO
EHREFEIRNT 240 TH 2, SREFOEESL LT, 8%, SRIEEN kK 2HVTED, 20
BEHEGAERY CRLLEBOTH B,

(2) HB#

CORBICHWI b DIE M-3, M-13, B-13, T-3 D4 fiELSDOHK4ETHS (Table 1).

A) 2URERER

HBRFETEREX 2em> 8 10ecmx & X 20em T, +~<THREAMOMTH 5, £H, MEE 7L
—F TEREYHIL, WIFNMOELI—F 4 v LEBLEDE L, TOFRICI2ARDOIKEBIRL,
&2 oHABH AL 1.

B) szigdEEER

ABHTERES 2em*i8 10cmx £ & 20em O XHAND #, KEAAROM TS 5, ZE, Ml
%7V —F CTEFICUHEIL, M XOmAOEER=2Ta~F+ 7Lk, CORBRICIE, 4K
DHAERRL, KO EFAIL LT sHM 2K, RKEM 2HOHRA 24K L 7=

3. EBRERLEER

(1) REERAR

BHEREERTHOWAZERAESRETHEL, ChESOTHEELLAERAY Va2 — L &0
(Bx 25~30mm DM ICXd 2 MIELM) % Table 14 1SR d, COEBRTEIEMOMA TR LA
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KDOWTOHIT- 1A, ERUESABROERPEBRMBEROBENE,SHL T, AL -@dD
HAROBESBRIFECLOBTNEMCHBEbDEELS5NB,

SEMEE L A VLM, ERA0ENSLKRELT VAL R TEBKT, MBI WT
BECHBEONVHMETESERLNE, BHA4ORERZEITH No. 3) T, ERKMICELSN
e b HEH/NE (, No. 2BETE -7, JHhODREHERN S, BE 25~30 mm ORMICHT
BEA Y o -t RIRUL D ICRERY, & CCRBBEMOS WNEME L TRHE D ED
OEREEBZH B bOEBEINT,

—HH A VLR, ALERIEL > TESABEEOA LT WAMORENT O L LTASATY
55, KBMUEBSRBEMNDNID OB (0.35~0.42g/cm®, FH0.38 g/cm®), SERAORENE
WTH o7, Table 14 IR L AEBREHET, EX 255~30mm ORMESKRI0% T TATHET S
IR 6~THAET LD LMEINE, TSI TRFE A AL LED b1 HEBRAKNEWD,
AR OIS KRB EZbD TED - L LEERTIT, BBMARAORES DR (HROZHLHT
HOME TH -2 E VR B,

(2) %R

ZOERTH, SKR10~15% MACEBETFOBETSH 2 REEERI k 2k, WELRERA
B ORHEE, ¥IEKRIEEE—EL T Table 15 iRt

EEkRE (BAE10~15%) B3 2EBEE L RTHEETH 2RBEERK k Ol REHRT
FEEAMY &L REARD L TREZ OBV, SEOEBRTHE, R—H{ETH-THAKRICL-T
ELCEMNED SN, LEATHARES B-13 oXBM T, £2H KO k ok 1:2.36 &
15 BRIKZRERM OERERL TS0 L, M-3 $ T-3 KL GO MANs <, HERMIE
WSS » TV B,

LFhicR L, SEEBL:A 2 L L RBEHENNEBT, L CEEHERM L 5 CEREERES K
EUMTH - EVR S, KRigs

Table 14. REHBHABRSER L HETLRSH

Results of quick drying test and estimated drying condition.

REDEE* SkE1H HES N
a8 (BB Grading of defects I TOER Estimated conditions
5 ok # - e :
FIpEh | EAT | PIEBEIN | Drying time | 183k | MIMLE | KLEIK
Sample T MC | BE | REEE | BE
Initial | Initial | Deforma- | Honey- |% oy
M.C. | checking| tion comb r Initial | Initial | Final
(%) D.B.T. WOBD D.B.T.
§) 40 o)
M—13—1 163.2 No 1 No. 3 Nao 2 28 58 4 80
M—13—2 149.4 No 1 No 3 No 2 28 55 4 80
B—23—1 196.9 Nol No. 3 No. 2 23 55 4 80
B—23—-2 193.6 Na 1l No. 3 No. 2 21 B5 4 80

Note) * 5BREFMHEIKCLLZ, EEBREIVIDORERAMEETHL L LEEDT,
Evaluated by 5 step grading. No.l : “None or Negligible”, No. 2 : “slight”, No. 3 : “Moderate”.
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Table 15, HiRHEABFER
Results of drying rate test

- LA LEHIEE (%) kD% xH
‘E*“L. K E}l b g%‘%* H Shrinkage in ovendry ﬁ%%ﬁ%ﬁ Bk
Speci- | Sawing o Oven dry T Ratio of k
men pattern Initial densny eyl ¥®EFHME | Drying rate | Flatg/
M.C.(#)|(g/cm®) | Tangential Radial coefficient k | Edgeg

B—13| ¥ &H(E)| 1el.0 0.35 7.80 3.56 6.8x107?

” FXH(F)| 194.8 0.36 8.09 3.58 6.7 2 36/1

” & H(F)| 199.9 0.36 6.06 2.72 15.7 :

” ® H(F)| 200.0 0.35 5.84 3.26 16.2
M— 3| £xH(E)| 203.5 0.38 7.98 3.67 7.8

” T xH(E) | 216.8 0.40 7.27 3.86 8.9 0.89/1
M—13|#& B(F)| 195.7 0.37 7.06 4.16 5.8 :

” " B(F)!| 193.8 0.36 7.06 3.9 9.1
T— 3| 23H(E)| 225.3 0.41 8.01 4.50 4.8

” FXH(E)| 229.3 0.42 8.08 4,50 5.2 1321

” # B(F)| 204.9 0.38 6.67 3.50 6.7 ’

” #® B(F)| 207.0 0.39 7.03 3.75 6.5

VI BARE0aE)

~=vLr—RickD, BRVEERETY, BRPECSJXTREVHERETY, BORHLES
BLOHMKELFRAMBOEEE L S5, 7, AXRTESHLBERE MY 2AEHEE BREOH
LIt BSNDEH A L LERORBE ERBRI L, BE, FERICEHLLY 2 LLHMORAERE, —8
RAHI ATV ASHRHBERE L& 2 L panE, BREGHEY & 50 3BIREEEROE CRIEN &
ZEHIRELOND LY, BERBHVICODVTOETOERT — ¥ R i,

1. RBFHE

BB SECS L ETUEIRGOEEE Lo~ ER TR, RSH 2.5m ORA4AZTNENRSH
30em I EYO L bDFHO K, BURYINIGELE, HOKEAREREBESE LES O 95% —Ei
mEl, MEHHLESAE 1.5 3.0, 4.5 6.0mm @ 47Kk#E, $ABEEBHLESE2—ELT 3 0mm
E L, NOKELHHRERIRZHD 85, 90, 95, 100% D 4 BicZfba g, &&HEdHicn 1 HOET O #
LT, BIRBEOEES LT, BROBESE S, HENAE, @h 53 EWMy L,

BEOESE 5@}, ~=7 V- A TCYHIShABREES 1m LU L TARERE L, Bk

BV T 44, FBE 1/100mm D=4 702 =2 TREL .

HEh3, SRBBEKICO0TIORT > -4 8em CEEARD x 10 cm GRHEAED OBRSERN
ohRicBaz s v 74 v 7 REFES S, EREVETL, SRR L0 BIRARDEZIRAL, O
BEXEWEL I, 5, BEHNhORS 2HFEXTRL, BEFh® (%) & LTHRRLI,

Hé o, MsNe oSttt BEAEGxERD, AERR 1 BRABAF B0 T0mm T, BiR
FOFo7 4 —H—ThoEBOEORXVIEIR 5 SEEZHEAM - 72, flStOERAEZ, HEROH
HAEICERAmE L, 1UEIRGES 70 10~20 ROFEBBRIC >V TRIEL f.
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Table 16. HOKELMEREELS ¥ 1L 2 OBHNROAELRLR

Results of measurements lathe check depth at various horizontal
nose-bar openings.

?%%ﬂzggﬂﬁ] BARS | RE®MEE | &85 | & N | & K| @ BH | EERE
B,
Horizontal Log Measure- Mean Min. Max. | Range | Standard
nose-bar No. ments deviation
opening (%)
1 642 19.2 3.5 64.2 60.7 11.46
2 312 14.1 3.3 36.5 33.2 5.63
85 3 614 18.0 1.7 60.1 58.4 10.91
4 634 18.8 1.7 52.0 50.3 8.76
T 1
Mean 18.0
1 737 18.6 3.4 56.5 83.1 9.05
2 600 16.7 3.3 58.3 B55.0 8.66
90 3 636 16.4 3.5 81.7 48.2 11.09
T i
Mean 17.3
1 511 24.3 3.4 67.0 63.6 14,61
2 464 28.1 5.1 65.9 60.8 13.00
95 3 666 18.7 3.3 58.8 55.5 11.58
4 572 21.7 3.4 58.7 68.3 9.79
T 1
Mean 22.7
1 418 30.8 3.4 72.6 £69.2 17.53
2 405 28.6 3.4 63.8 60.4 13.91
100 3 400 27.9 5.0 58.5 53.5 13.92
Mean 2.1

Note) Bify, Unit: %
B LB X, Nominal veneer thickness : 3 mm

BES®E I, BE& 90cm OBEATAIIZS VT, 3mm BREFOKEHEIRR 95% TUHIL 7 &
XDOEERD I,

2. ERERBIUER

(1) BURSYE & F 0K A E R OBt

BRSH LEX % 3mm RFEL, JUKEARARREELS S THIL L L ZORINE, HH5
5, BExO ot 2 EREEA Table 16, 17, 18 17T, B8, SUMIREHH I~4 BOFAI
SWTERZT-TWAY, BEIAEELIUES S SICo>WTEOEEEAERY, HOKEHERRICH
T 28F% Fig. 29, 30 IoRT,

HINEL L UHFER - BEOH® 5>& & 6 JOKPHEMBERS T2 Lk ETT 2EAEDS
SN, % FE—HNOKESMEIRESEIC BT 3REARIC BT 52I/hS W, AOKELMMREE 90% 2
B RELTYEIT S &, BHAERE20% UTE0, EHSS BIRERS 0.21 mm, Fifss 0.18



Table 17. HOKEHEMREE(L S L T ORFRERD > & ORIEZR
Results of measurements of veneer surface roughness at various horizontal nose-bar openings.
7 ) E3 —— .
%%7}222)75[6] FAES HiiEk Tight side HiXE Loose side
Horizontal Log 3 ; : ;
nose bar | No. | WEMB T T g | g | wm | BERE ) WEBH | 5 | g | gk | em | B2EREZ
Openlng(%) ments Mean Min. Max. | Range deviation ments Mean Min, Max. Range deviation
1 70 0.20 0.13 0.31 0.18 0.038 70 0.17 0.11 0.30 0.19 0.039
2 55 0.22 0.14 0.28 0.14 0.031 55 0.19 0.13 0.26 0.13 0.032
85 3 75 0.20 0.14 0.35 0.21 0.034 % 0.19 0.13 0.31 0.18 0.034
4 80 0.23 0.17 0.32 0.18 0.036 80 0.22 0.16 0.34 0.18 0,032
Mean 0.21 0.19
1 100 0.21 0.12 0.41 0.30 0.065 100 0.18 0.09 0.33 0.23 0.044
2 75 0.22 0.15 0.35 0.20 0.043 75 0.20 0.13 0.30 0.16 0.030
0 3 85 0.21 0.13 0.28 0.14 0.026 85 0.18 0.13 0.34 0.22 0.029
Mean 0.21 0.18
1 75 0.21 0.12 0.51 0.39 0.066 75 0.17 0.11 0.24 0.13 0.044
2 75 0.23 0.16 0.33 0.17 0.041 75 0.20 0.15 0.27 0.12 0.023
95 3 80 0.21 0.13 0.34 0.21 0.038 80 0.19 0.14 0.29 0.14 0.027
4 90 0.24 0.15 0.50 0.35 0.051 0 0.20 0.15 0.37 0.22 0.033
Mean 0.22 0.19
1 75 0.24 0.16 0.48 0.32 0.060 75 0.20 0.14 0.44 0.30 0.054
2 75 0.26 0.17 0.45 0.28 0.051 75 0.22 0.15 0.38 0.22 0.041
100 3 90 0.31 0.16 0.48 0.31 0.078 0 0.24 0.14 0.45 0.31 0.0658
T
Mean 0.27 0.22

Note) HAI, Unit : mm,

B2t U X, Nominal veneer thickness : 3 mm

— 091 —

SRR

&LV E
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Table 18. FCATHEMBEE{LS &0 BIRE S OREHER

Results of measurements of veneer thickness at various horizontal
nose-bar openings.

%%ﬁ%ﬁﬂ MEBEE | F B & /h B X & B B RE
(-]
Horizontal Measure- Mean Min. Max. Range Standard
nose-bar ments deviation
opening(%)
85 80 3.00 2.80 3.22 0.42 0.114
0 80 3.07 2.88 3.17 0.29 0.066
95 80 3.06 2.89 3.14 0.25 0.056
100 80 3.08 2.73 3.26 0.53 0.108

Note) B, Unit:mm, BSHUEX, Nominal veneer thickness ! 3 mm

0.6
(%)
40
2
£ 30 -
g_ E gﬂ 0.4
j x /( o -
o @
. 220 w g
4 o 3
S i 5
L T & 2
# 3 0.2
0
85 90 a5 100 (%)
D AKEHHMB (H) 041 . [ L
Horizontal nose-bar opening 80 85 90 95 100
AAKFHAME H (%)
Fig. 29. Bfh® (L) &AOKFEHRM Horizontal nose-bar opening
B (H) ok i
Relation between lathe check depth (L) Fig. 30. aﬁ@ﬁ 55 (R) EHOKFES
and horizontal nose-bar opening (H). FfR () OBk

Relation between veneer surface rough-
ness (R) and horizontal nose-bar open-
ing (H).
Note) O BilF#%E Tight side of veneer.

@ . HEM Loose side of veneer.

mm B EEPLPLEOHSFHERSAMECRELBVWEDLEDbN S, 127, BEOHELAONEH
ALV VBEROBENEB L UEHS S S OFEEAEBRTROSNALINSOBEENET 5 &, HEMICEIKX
EUERA LR, AERIEBIZESHEVESHODNTVE, BEEFTRBHOF -5 %Ly
F &% Table 19 i/, EiRoZESETZERIC->WVWTIR, FAWE & BKGEROBFREHSHICL
ETHERTE O LFREAMEORESE S 546ENS 55, FEBRTRCOBAZT CIRBIVWELSEL
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Table 19. # X L VERSHEICBIT I2HFDOF—4
Data concerning to the veneer quality of kamerere in the
previous publications.
oo BB H LE S (mm) HIhE (%) e 5 (mm)
o Nominal veneer Lathe check Veneer surface roughness
Origin thickness depth HifZ# Tight side | B#KHE Loose side
1.0 70.5 (54.6—86.2)
A 1.0 0.0 (46.2—74.8)
1.0 63.9(61.3—-66.4)
B2" 1.0 35.0(26.4—44.3)
1.5 41.2(17.6—81.3) | 0.29(0.18—-0.41) | 0.33(0.15~0.48)
om 2.5 58.3 (10.0-97.9) | 0.34(0.20~0.51) | 0.43(0.21—0.69)
3.0 56.4 (16.7—93.4) 0.17 (0.07—-0.35) 0.22 (0.09—0.37)
3.4 61.3(10.0—95.4) 0.39 (0.14—0.60) 0.51(0.30—0.91)
Note) FNOKFEF MK Horizontal nose-bar opening : A, B 90%, C93% (1.5 mm), 96% (2.5 mm,
97% (3.0 mm, 3.4 mm)
UIEIA Cutting angle © A, B 21°, C 22°30°
Table 21. BB LES 221k
Results of measurements of veneer surface
BB LR S FRAES #l 5E 18 %K HfE# Tight side
mm
Nominal veneer Log Measure- oy 8 /h 8 X & |
thickness No. ments Mean Min. Max. Range
1.8 — 70 0.21 0.13 0.36 0.22
1 75 0.21 0.12 0.51 0.39
3.0 2 75 0.23 0.16 0.33 0.17
3 80 0.21 0.13 0.34 0.21
4 0 0.24 0.15 0.580 0.35
Mean 0.22
4.5 60 0.23 0.15 0.37 0.22
6.0 30 0.24 0.18 0.30 0.12

Note) BAL, Unit:mm, HOKFEHMAREE, Horizontal nose-bar opening : 95%

1o 158, Table 19 ® A OHAFAGKAAT, BRKESE Imm HV I bhhrboTRENR
13 60% Bl EOFEE BVEERL, BRIREOBRARTRES, L 2 BRUHS 5 VW IZERD
LI ENRETH - 2o —H, SHEBRZT>LEAOEGICR OIS UEREARD o dh -1,
HOKESEREEEALS TN L s Z0BEOBEsL 5% 45 &, Table 18 iiRAT L3, IO
ACEH R 95% O&E TEROESD SR/ 5, 1 KOFAI->WT, i L 7 B IHE]
ENAEDH - BEHOBIRE 1m JE UL TR E L, SFEEBEROEsE 70y + T
% & Fig. 31 k3, AP S, HOKEHFRERHLECESICE, ABERMOES DENAE <,
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Table 20. BB LESFELE €k s S OEINROMERLR
Results of measurments of lathe check depth at various nominal
veneer thicknesses.

ﬁ’lﬁz(%ﬂj %Eé FAES | MIEMER | £ B | B /b B K| @ K BHERE
mm
Nominal veneer| Log Measure- Mean Min. Max. Range | Standard
thickness No. ments deviation
1.5 | 284 24,1 4.0 79.2 75.2 11.40
1 511 24.3 3.4 67.0 63.6 14,61
3.0 2 464 28.1 5.1 65.9 60.8 13.00
) 3 666 18.7 3.3 58.8 85.5 11.88
4 572 21.7 3.4 58.7 55.3 9.79
iy
Mean 2.7
4.5 — 644 28.7 4.5 69.0 64.5 17.73
6.0 — 259 26,2 3.3 71.8 68.5 19.33

Note) Bifr, Unit: %, XOKEASMAIFE,. Horizontal nose-bar opening : 95%

SEfEE0OED S OHERR

roughness at various nominal veneer thicknesses.
# 7 18 HHiE Loose side

BEEZE | Measue | 3oy | o | &R A | mm | REREE
andar Mean Min. Mazx. Range tandar

deviation deviation
0.045 70 0.21 0.15 0.28 0.13 0.032
0.066 75 0.17 0.11 0.24 0.13 0.044
0.041 75 0.20 0.15 0.27 0.12 0.023
0.038 80 0.19 0.14 0.29 0.14 0.027
0.051 Q0 0.20 0.15 0.37 0.22 0.033

0.19

0.050 60 0.19 0.13 0.32 0.19 0.031
0.033 30 0.18 0.13 0.24 0.11 0.027

B BA I 35 HIUKEAFIRIRED 85% OLM4THEE IS Sb TV 505, YINIBIEE K O BEE &
BELRYD, Ldrd, WFHOBSLL2ELLTOBRKRDODEIUOSHREL LI EBbM B,

(2) BURSHE B LES OBk

B LEX% 1L.5mm »5 6.0mm OFEEATE/LS ¢ THIRVEIET -7 & 20BHIR, Hb
5, BiROES L S 2 MERHESE Table 20, 21, 22 i0Rd, BSHLES2ELILTHE
FNRHZVWEASOIRBLALEES, BE—EOBETLTVE, LhlL, BROEIG S35
HLESOHBAREESILREL U -TED, PHLEIHEL LS LUHITORAROEESE L2 VIEF + v
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w
~N

Vi

BiRF & Veneer thickess (1) (mm)
-
M

~N
oo

N

10 20 30
Hign&k & Length of veneer (1) (m)

o

Fig. 31. FEARUTHIBAMEFD S OBKROES LBERES (1) 0XEL oF
Variation in veneer thickeness (t) with the lapse of time expressed in
veneer length () after the start of cutting.
Note) [: 1 RZDOFATYHIER S 5 DBHKE X veneer peeling length
FTIKEA R Horizontal nose-bar opening (%) : @ 85, O 90, A 95,

100
HilbH LIE X Nominal veneer thickning : 3 mm.

Table 22. BifiB LEs2E{LE €/ & & OBRES OREER

Results of measurements of veneer thickness at various nominal
veneer thicknesses.

ﬁﬁ%ﬁngﬂmljgé Bl 5E 18 # ¥ 8 B /h B X A BREREZ
Nominal veneer | Measure- Mean Min. Max. Range Standard
thickness ments deviation

1.5 80 1.55 1.47 1.65 0.18 0.038

3.0 80 3.06 2.89 3.14 0.25 0.056

4.5 60 4.55 4.38 4,70 0.32 0.075

6.0 30 6.15 6.03 6.38 0.35% 0.120

Note) Hiff, Unit : mm, FHOKEFHERMME, Horizontal nose-bar opening : 95%

JRELBFERDEEARMBEL TR &Dbh 5, AERICBIEF + v 7 ORI 80mm TH 3D,
FARESLEA NS Wi, BIRBBEDEFTHBICREVPEDT + » 7 AV EHLENSD, OB
BROEIGOZGTRUEIPIcS T 2 RROIEENERT 200 LEA 6N, JOBROLDIZI
FEANEARGHARO N =¥ L —RBLURERO~NY 74 v IBHIEEBEEB L =Y L — 22 HVLF

UL S I NB0
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Table 23. HBHUSE D KB 2 RIFHER

Veneer yield.

— 165 —

Bk FAKOR(cm) & DR FARERIC 5D 2HH(%)  Percentage of
Top end (em) veneer volume for log volume
diameter - B
Log Qore or Ul | ERER | AREE | HEE
~ . ield of full| Yield stri i
E B " R Core | ot er sheet Cenear P | Total yield
1 34 33 19.5 34.9 35.8 13.7 49.5
2 26 25 11.0 20.2 40.0 16.8 56.8
3 33 27 11.0 16.6 6l.7 14.3 76.0
4 34 34 11.0 10.8 58.7 17.4 76.1
5 35 35 13.0 14,2 S8.6 7.3 62.8
6 36 34 11.0 10.5 54,5 17.6 72,1
7 36 33 11.0 11.5 48.3 28.2 76.5
15
Mean 33 32 12.5 17.0 50.6 16.8 67.1

Note) EAE X Log length: 80 cm, ¥ + v 7 & Chuck diameter : # outer 150 mm, A inner 80 mm, H#K
i UE X Nominal veneer thickness : 3 mm, E/RBUK Full veneer sheet : 18 (Kt #HRFHA) 90 em D
Bi#, veneer 90 cm. in width; ELRBIH Veneer Strip: 18 90 cm LI T OB any veneer less than 90 cm

in width

(3) BUR$HHED

—FHE N TV S ERABREA L KT 3
L, SEER LA A L LERORIINEL,
F 1 EROHRD 5 5T b BHEBIEIC 3P PH
LTwankS>ic@Bbhs, £27T, #HEKK
Hovbis  EREEOEREELM VS, B
Z% TIcBBSE Y OEETYL, TOHRE
Table 23, 24 C/RLTHL,

BRVIBIZE X 90em OFATAIZ>VLT
TV, Boh-#HER7Y v ~"—T%Nem i
B TE 5 bDEERBR, ZhUTOROS
DEFERBKE L, ThEThoBKEARKERD
to ELRBRIC >V TE, BARIEN O KRR

Table 24. ELREUROHER
Frequency of width in
strip veneer.

B IE (AMOBERARD (cn) | MRV (%)

Veneer width Frequency

02T 8.1
11—20 24.0
21—30 11.3
31—40 11.1
41—50 11.2
51—60 3.2
61—70 27.9
71—80 2.8
81—81 3.4
A&t Total 100

K Table 4 IR LTWAB, Foou 72 8cm T, BELEIE llem & Lk, ThidREREREX
NTVWBPMEZEY FAFEBLTOAR=Y L —XA2FHTNRES0ORR Sem BEICEThELT

B EpTEDY FERRBICEDAUXLERBEBT ST LM TES, 2K,
12 TADEARF 24K (No. 1, No.5) ¥, BHEGSLIET SHEHICITELTEY,

SRIOERTHEAL
I OFARDHHRDOE

TEIRRIFAEIDSESHBBIEE, SHBREINELLZEIELRAZLD, S5 F vy 7BE/N
L LAl F v v 70T LYHISATEEIC S ARG H ALY, LELEE/NS L LERS
BOEED LS LT ABACARAARBH RO <=7 L~ 2OFHEERT 5 LEHS b,

BY W OKTRE
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IX BiRoiEmks

1. HHamoEN

(1) B

HEBR AN SRR TFEE BV T2y L -2 LD UTHI & H, FERERPFIESIcBOTN=
FESAYILLDERINALODTH S,

B, BX 1.5mm 3LU3.0mm O 2EETH 5, BHOEALSUMIShTW S, BEARO
XA IEEL TV,

A3 Table 25 IS RT & 5% 2 BHOBRERE L1,

Pk 80x 80 cm OAREMFRITE 2L 5 ICBUREEM Lk, BENKERGT S, NV~
A7y d (a—=NE:45cm) KBEEEH A7 0 40cm KEML, 9 XT2HREXORETHAS
b#2T &zl

BiRaARIZ, 1313 10% o EH B LS HBEN TV 30, HANCRE 15% BEOHENT/ 5
vEBR LN,

(2) BEENEOHEY

EEXR, SHEBLLTHERINATVAREERY, 5. 5mm ARMIC2 ) 7RIEESEH, 10mm &
BHIZ 7 = /7 — VRS RERIEEA L 7.

BEERRORSIZ A — b — ORI REL, PMEHSRORECH T ZEENTAELRA L (Table

Table 25. &SRO
Plywood composition.

ARES T4 BHiRo#HEHE
Plywood thickness No. of plies Veneer composition
(mm) PP (mm)
5.5 3 1.5+3.0+1.5
10.0 5 1.5+3.0+1.5+3.0+1.5

Table 26. EEHFKROES

Glue mixes.

7 x 7 — Mg iEREE A

£ & # 2 ) 7RG LR
Ingredients Urea resin glue Phenolic resin glue

B8 100 100

Resin

&

Wheat flour 18 16

K

Water 7 2

Blkrve=v. 0.8 _

NH,Cl :

" m A — 4

Reinforcing filler
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26),

(3) EEFHOBM

EBENR IV -7y ¥ (0—VE 45em, F7 ¥ —a—afh) 2V, BHR 35g/30cm)’
EFEHER, REHZVEEAORELTO 3 0mm BHRICESARERE L 1,

(4) HE#

Ess i ERsTEThy, 100x10cm QI -V F 7L ABLUHy b 7L R (EGM#, 3B %
L 7, ERIZME%E Table 27 ISR,

2. EMHERR

(1) HER ofEs

HEEHI B0x80cm) OhhLRES LT3 (A, B, CO) RERICHEIL, &FK&R»ro, &
WA O B ABEER (JAS) X2 A BEENERS GREOKEE 25X mm) 80 ¥
FHLL 7o, BBRAEIUCY - T, DIROBEMMSEERVTHEICL -~ TEME L2547 () LBEOT
5547 () HBBETLZLIEHOUIV AL ETHICANTY 5, M« FREKTH 3,

(2) HBFopinsE

fFRlsh BB ¥R EEARIC, FHRENKEARCEL

MAKREBICH - T, =) 7THREREFN TRV LGRIESKRE SRR (JAS2 BHY), 72/ -
WEIEEEERIE H W SRIEERE VR LR (JAS] YY) %21T-7.

KB ORMEBEAH BROEBDTH 5,

Bkt xR
HEBF % 60£3C oFkdic 3BMRE E L, Zzok, ZERKCTHBHIL, ahicORETIROE
ABRRRET S,

Eg DR LSRR
HBRA AR E Sk 4BIBE E L, RVT, 6023°C OfERS T 20 BATEE, = Siciis 5kduc
ABSRIRN X L, 20K, FEAKCTAEL, nhttzoRETIIED CANRBRET S,

(3) 5lEky #AMKAR

ABRICES 600kegf UTOREETCHROGEEMA, BHEKFONMELNEL, BAmEN O

Table 27. H # %& #
Cold and hot-press schedules.

" B E A K
Temperature Pressure Time
o (kgf/cm?) (min)
2 ) 7 IS i e o o
Urea Resin Glue Cold-press | Room Temp.
' B E
(5.5 mm &, Plywood) Hot-press 110 8 3
7« / —WlIEEER nE £ & 0 ©
Phenolic Resin Glue Cold-press Room Temp.
# F
A
(10mm &#%, Plywood) Hot- press 140 8 10.8
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EERDTHEES & T 5,

EREBTREFASIE YRR LAYV, A& 200 kgf, WEBEL 180 kgf/min OFETRIEL o

gERaEROBEE b, HRAFOWERAHEEL, Bl L v i RBoRAREmII T Ikt %
TRL, KEBHRE L1,

3. EBRRLER

(1) BEHER

BEEURAROKERE —1EL T Table 28 /R,

a) 3 TRIBEESIC X sHEE

FHEZRBR (BKEH10%) KB 2EEHSOEHEIENAHRIC L - THTOENED SN LA,
ARG RIZ VTN S 100% THY, BERES S VEEEROBEREIZIIEASELTVEL, o
T, BEOZERBROBENLEHEEICL > TERENATVWELDEEZ SN,

HARBOBROEERARL BRARTH 5, A AHOBEERSSCE L TEWMEZRL TV 3,
HEBH 0K, HclFEEOEY Skgizem? BT ORBR 8 oW TEHET S L, WIFh s ARK
Wi 100% TH Y, TOHHOEROBESNE P/ ILERLT VS,

PIEOED»S, 2 THIIEEEAICL 2BEEHBRIFTSH 555, AROBENMELER S v v HaKc
HELTECEMICS 3 - Lol hs, Bai, 57 v EAROESERE O JAS BB 7kef/
cm? ThHh, HREGRP SOBBFICITOEZMRB IRV HON, FFhTVL D,

b) 7=/ — iiEEEERIC & DA

Table 28. HEHHLERBESE
Test results of bond quality.

75 8 |2uns Dry state test Hot-water resisting test
Adhesives | Sample BEBKS A BEM®RS LA AER
marks |Bond strength(kgf/cd) | W ¥ 3 |Bond strength(kgf/cd) | # By 3
Wood Wood
SE Er : 3 ERE R ¢
(ﬁk‘iﬁﬁd\) failure (ﬁj{‘iﬁ‘lﬁd\) failure
Mean Standerd Mean Mean Stapdgrd Mean
(Max. ~Min.) deviation (%) (Max. ~Min.) deviation (%)
7.3 6.5
ayrmms | D | qostas | 1S 10 | (9g~33 | 164 92
& & A 9.4 9.4
Urea Bl astee | 112 10 | q2g~7.0) | L4 8
resin
8.9 9.9
¢ ar.3~e.e | LU 100 (14.9~6.4) | 189 8
10.7 8.4
gesen| & |aesten | 2Y¥ 0 1 a17~6.2) | 12 3
HgEeE Al
10.1 7.8
Phenolic B (13.0~5.2) | 1-48 100 (10.7~4.8) | 118 B
resin
10.8 7.3
c (1s7~5.8) | 2.3 100 (10.2~3.6) | 140 &7

Note) HBA BB ZhEFh 40

Forty test pieces were measured in each items.
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FEIBOFERII L ) 7RIGEENOBE L FHIC 100% ORTEEEETL, MEBEIHEROBE I
WELTVWAEEALS, 2V THIEDEAL D 6P PRENEERL TV AN, MIREREET,
EEHRKRZX(H->TVE, 7=/ —MRIERAMBARELPT L E VbR, 2Ok, IR
DHBEEEHTVAEIELLEZI OIS,

MkHERICBLTE, 2y THIEOBALRLD, FEZRBROMBICH L T20~30% OETFEZRLTY
3, B L2 AMORILOBELEL SN a0, KHEHRMEVC L IESRAOEENS DV
BEEXORENPEROBELU T THAHAEELTVWA T EERL TV S, SHAKAHIEIC, AR
WrEREAK N V—FHT L, THThOBEERI AWK T 5L Table 29 DL 51218 %, TOFE
EH o, BRI BV TRARTEERSEVGIRS, EFES ESIAEES I pSEDNE, L2L,
A BLU C RHTIHARBNE: BEEES CEBARIEV LS B bh 5,

AL UERAD S DOBRIE, 7=/ - VEIIEREERIC X AEEEMSRC BV ERTALVY, HEK
ko TRESHEDOE IFNLET ARSI 2 L2 THLETAEE S Y, 2oRKEHRICHE
BT A LETERVY, SEOERICEVTRESNTH > T 10% £BA 2 BIREKEMNE -/ T
EdS, IO EMTI - AEIEEERIC L ARBCEBARIILTVWELDEEZ LMD,

(2) AMEROESHAL

—fic, PV ARESEHEMCHESS Y520, GRICKZNE Bk 3 Es i), Rmorsl
HEF ks EEsMDLEEEZEL T, SBEROVHESOMEH LEXE2RET 5, EaBDchd 3
R 3 MOBREOS b, ROAEINHEEEL, »o, THARESERIERCIZESHLTHES S,

LEOERICBVT, BEEBRES T2 ERKTHROEXDHEEML T Table 30 1&Rd,

2y TRIISEERICELS 5.5mm BRI, BEFHELT ARSIt ED, 5V v ERRLAEEOR
ERORTH 7288, 72/ —VRIIEEEMICL 2 0mm &ROBE, FHELULOBsEDE2EL, B

Table 29. HAMEGIROEBHMHIE (7 = / —VBIEESEAICL3)
Bond quality of sample plywood bonded with phenolic resin!

HEHLE | APENRXS | AR & WX Bond strength (kgf/cd) SEHARERu MR

marks | Do titare 00| Bt O | P Rx~mdy | memx | TG00
piece Mean (Max.~Min.) deviation Mean(%)

0~30 8 8.5 (10.4~7.3) 1.08 15
A 30~70 ) 7.7 ( 9.2~6.2) 1.10 52
70~100 27 8.5 (11.7~6.7) 1.21 94
0~30 23 7.6 ( 9.8~4,6) 1.01 1
B 30~70 7 8.4 (10.2~6.6) 1.13 50
70~100 9 8.3 ( 9.5~6.9) 0.82 95
0~30 6 7.6 ( 8.8~6.4) 0.8 13
C 30~70 1 7.1 (10.2~3.6) 2.12 51
70~100 13 7.5 ( 9.5~5.2) 1.10 98

Note) * E##RHVELHBRICLS Cyclic Boil Test
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Table 30.

HESBRBWARSE

INEERRIC & B E XD

Reduction in thickness of plywood

BB &

Total thickness of
veneer before press

(mm)
6.0 10.5
Plywasd hickne
ywood thickness ~ ~
after hot-press 5.6~5.8 | 9.0~9.2
(mm)
Bos @b ®
Ratio of reduction 7~3 14~12
(%)
&K ot &
Specific gravity of |0.47~0.41 |0.51~0.48
plywood
Table 31. HBRAHE
Sample trees.

FAES oK | RREE ]
Log Age d.b.h. | Height
No. (year old) (cm) (m)

39 4 18 21.0

43 4 19 20.0

44 4 16 19.0

1 [ 15 25.2

5 6 20 26.4

10 6 20 27.0

15 6 16 24.5

16 6 18 27.0

17 6 21 2.3
B—25 6 27 27.3
B—16 7 32 29.6
M—48 11 24 35.7
M—1s 11 34 40.2
M—1 12 38 37.3
T— 1 15 41 44.0

EUTH

BLLrBEsoaRBBONWEL o7, 7=
7 — VERHIEEERIC & 5 ARME TIRBTR
B (140°0), »o>EHEMsE. (=
Y TRIIED 2 48) fo%, BEBROBSEES
I, 10% 2HBAZBOREL b D
LEbLNG, FEOSRBECEVWTHET
~EHEFTHH 5, BREE

X 7 FeEER

SN 7R E LT OB & B o
EE%15 5 B THIRAIRBR 1T - 1

1 HBR#EHBRAE

(1) HE#t

I~ FEED LEFK >V THBET -
oo RBM OB, HERSXUCEROMERE
Table 31 iZ/RT,

HERH I3 E& 1. 65~3 m OFRI» S 1m
DOIKERL, BHE, #—5 7LEF 5
N— (JHL9mm, F+7R7Y—v X
32mm) TUEL /2,

(2) H®rk

A)  F oy 7OWEE EALEMR

F o 7TOEES X URMAIE JIS it
sle dBEILD—ZDERIE Wise &l
fEv, ISRV -5, FRRICX AN 4
BUBELI,

B) /s 7fL

ABE7 57 PETITVL, F9720¢g
BE) 2 21— r 2 L—TIED,
Table 32 i7" 3RHETIT- 720

O #HHER

#77538813, Kappa flfi 26. 3~33. 4 OEEICEKB L 725 71D W TIT - 1. AR PFI 3 L& HW,
7Y — %R 220220 (CSF) & L7z, #h#Kiz TAPPI ki, /8 0RBRZ JIS iKf-> TiT-Tro
D) FRfiE
EHFBICHE L 7L F iz T, R, BIES LUV — 2 VIBEZhZTh 150 RRIE L 7=,
2 BREER
BB OB EITS e, 4AHEIS V-7 (n=3), 6FELEI V-7 (n=8, TE1BEKEETL), 114
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Table 32. % # %& #
Cooking conditions.
B & B T A0 Y WA e u;
Cooki Active alkali Sulfidity Liquor to
c;)nod;t?gns (as Na;0) as Na:0) wood ratio

(%) ) (I/kg)

1 12 25 5.6:1

I 14 25 56:1

0 16 25 5.5:1

Note) A Y V2 — v I RBRE 170°C, BEBEEFFMMN 1.5 hr, BEFEMEMN 1.5 hr

Cooking schedule | Temperature : 170 °C, Time to max. 1.5 hr, Time at max. 1.5 hr.
Table 33. F v 7ORHE L{LEMR
Density of chips and chemical composition.
BAEZS | & # |Fo7ABE| K 9 | 1 NaOH | 7ra—n - XR| Y F=y | kot
: i v v it o—-=
Log | Age | Density Ash | 1%NaOH |Et. OH- Klason |golocel-

No. (Years) (zf /‘:}él)ps ext. benzene ext. BN iglose
g/c (%) (%) (%) (%) (%)
39 4 0.34 0.7 12.1 0.7 29.3 75.2
43 4 0.34 0.6 11.4 0.6 28.7 76.4
44 4 0.37 0.7 12.0 0,5 29.4 75.8
1 6 0.33 0.7 11.4 0.9 28.8 74.5
5 6 0.36 0.7 9.9 0.8 27.6 76.1
10 [ 0.34 1.0 11.4 1.1 29.9 75.5
15 [ 0.35 0.7 10.6 0.7 28.0 76.6
16 6 0.32 0.6 11.4 0.7 28.4 78.2
17 6 0.39 0.8 11.9 0.6 28.1 75.9
B—25 [ 0.36 0.7 12.1 0.7 30.1 78.8
B—16 7 0.39 1.0 12.1 0.5 31.6 76.1
45 11 0.39 0.8 10.4 0.6 28.2 76.2
M—15 11 0.40 0.6 10.9 0.8 32.2 74.8
M—1 12 0.39 1.1 11.3 0.6 31.8 74.5
T—1 15 0.41 0.7 12.5 0.9 31.0 74.6
£ o1 — 0.36 0.8 10.6 0.7 29.8 75.7
7 F 0.5 15.7 1.0 23.8 76.9

Eru—-7 (n=3, 12HEE1FHEEEL) KN, BEEIEEEIBEF - 4L LTLEDEEDT,
(1) Fv 7OEEBELLEEROATFER % Table 33 IR
F o 7OREL0.32~0.41 g/cm® OEWEIZH O EEME LTREVHERZ LS, HEEIHEBE LS

KE B AEEAERLLY, -l ctik (REER #5) C0EL3MHEoZRRED SO, -

1o

4RI 1% NaOH i), Tt oeio—2BAKESE & bicbEhciEb L, K5,
BLRUTVI— N Ry ¥ HBESEINT 28A%ER L F, MEMICHEL T, 1%NaOH e

yr=vE
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Table 34. REEHL V7OHE
Cooking conditions and physical properties of unbleached pulps.
. RREH 0 £ Yield (%) A ¥l
Age Cooking 5 2 P % Kappa No.
(Years) condition Screened Screening Total
4 1 48,4 5.9 54.3 48.4
(n=3) 1 50.1 0.3 50.4 30.1
Jiig 48.6 — 48.6 21.2
6 I 50.1 4.3 54,4 45.7
(n=8) I 50.6 0.4 1.0 30.3
g 49.1 0.1 49,2 23.6
11 I 54.5 1.0 54.9 37.8
(n=3) | 1.8 0.1 51.9 26.9
I 50.7 - 50.7 24.3
15 I 5l1.2 2.2 63.4 49.0
(n=1) It 49.4 0.1 49.5 30.1
m 48.0 — 48.0 25.9
Note) I, I, I : Table 32 £/
(See Table 32)
Table 35. WEMNMHH
Physical properties of sulphate pulps of kamerere.
o % E Ak U= hpRsas | HsIRES | )RS
Age Density Breaking Elongation |Burst factor| Tear - Folding
length factor endurance
(Years) (g/cd) (km) (MIT)
4 0.83 11.0 6.45 8.42 116 3933
4 0.82 9.8 6.50 7.84 120 2991
4 0.83 10.5 5.85 7.04 114 3073
6 0.79 9.1 6.03 6.89 130 1183
6 0.79 9.6 5.63 7.29 122 1881
6 0.79 10.2 6.12 7.85 117 3500
6 0.78 9.5 5.60 7.08 132 1558
6 0.80 10.3 6.32 7.71 117 23582
6 0.77 9.4 5.67 6.99 138 836
6 0.80 9.9 5.85 7.63 142 1926
7 0.78 10.8 6.03 8.25 134 2822
11 0.70 8.5 5.22 6.62 165 669
11 0.75 8.4 5.65 6.42 147 544
12 0.76 g.1 6.05 7.14 152 1574
AT
D F{[E 20, 33** 8, Bo** 6.01%* 3.44 15, 68%* 4.57*
Analysis of
variance F
Note) *:F% (0.05=3.98), **- F2 (0.01=7.20)



NPT e ma—~FTFTENALL (BEESEKAKFRB

& (Km)
Breaking length

BEEX0.1(g/cm3)
Density

LEEE R &
Burst factor

U (%)

Elongation

B4 & X 100
Tear factor

it #7358 & X 1000 (MIT)
Folding endurance (MIT)

1 1 I L L by n n

Fig. 32.

I 15 (Years)
# W Wood-age

Bith & v 7 DB HIE O BI%

Relationship between the age of sample
trees and pulp properties of Kamerere.

BEBEND, 75— )= BEIEBAEWVEETRL .

(2) »u7EEL Kappa fffi

B E & URBEEIN KD Fo o FINE E Kappa i FEE% Table 34 {/Rd,

— 1783 —

COHR, BRETORBHICEZEREDONTS, A AL LOBERERREHELELTRINGFONE, T
DEBE T TIIIER L FINEH 50%, Kappa i 30 BED A 7HEBLNB,

(3) A 7OBREALHE

NN T OREHEEEDEMTICE S F REDHERIE Table 35 DL BN TH B, HEDEL Y —
FEE, AMEBIUHII BRI IFAEKE 1% TEEENH Y, MFRXBLUCHBURIBEKESS T
HEEEPBED OO, ThoDBRERRT S & Fig. 32 D& H itk b, HEIBERsUANAORENHE

REHBAEE B3> TET L,
(4) &EoEEAME

Y E, BHIEB LU L — 4 VIBOSTE Fig. 33, 34, 35 IFRYT. THoDERLSEBMAELR
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Fig. 33. #HEIHK
Distribution of fibre-length.
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Distribution of fiber width.
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Distribution of fiber lumen width.
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URE
Total yield

- EBE
Density

MK
Breaking length

\
\
\
\
\
\
\|
TR IR &
Bust factor 7 WA

Folding endurance

el aEs
Tear factor

FBE 4258 DO E

Mean for 42 Japanese
hardwood species
—————— A AL U ISEERDFEY){E Mean for IS plantation-grown

kamerere

Fig. 36. 7 oBEOHE
Comparison of paper properties between kamerere and Japanese hard wood species.

DICHE - TSNS N 2Y, BEEBLUN— 2 VIERLEWEH OB ENE BB EBESHMICK
- 7:0

LD ENY - rEEOFVERELIKRL, SIERCEEREOHEMCTELTVEEELLNS,
VULOERM S A L LK, MEM BT, ETFECBRELELTEH, ~ATIUR,
BRE s SERETH >k, Fig. 36 iICEL A 7OHHAEMEM & OB TRY,

®E M FERER REEW
¥

1. MsPaER

B AL LERAKOHBIZE Y 2L SARNOMBOERETI LDHELRDEBY TH B,

(1) H#REIELPOARNRHET I, BROI-THPLPHICBVRET 2EAIBEL
Loh 5 156~20em LIk & EZ 6N D, MHMEROERINSSHLMMELAMGBEHEST VL, Th

— 175 —
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XL TREERARINRIEL, BB L ZE 2~3 51T 5,

(2) EEEROESZHLOL SHANICW S ohicERT 2880050 5 15 cm fHETEET 5, —4,
BHLOBERREMTET/hS S AQNEMET 2, Z20LETHETABBLMS 10~15ecm FIETH %,
SO L TATHIBIEE & GETROMTETR 5 <, AM~NERL 5~10cm HETRIE—ELTE 5,

(3) HOREOWADHERIRLE (FREER oML SHANOEMOEEE LHUTEY
AREERENOERISEOEREOE L Wt L 2D EL SN,

2. BNE BLUIRE

BEORILE, + 2% 2, Y, rivy FEHMERY, AREER HEROBBNOSMERE
L, BOoNAERERIKT L, DEDLIITKE 2,

(1) hAOBERELAMEERLOMFRIBED SNV,
(2) SHEEH

kR F v AEOREAIAOEIGMER, 338ke/m® (269~511kg/m?), EHEME, 359 kg/m® (339
~381 kg/m®), # 5/ FEMIE, 369kg/m® (278~52Tkg/m®) TH 3, MWEHE{ B BIcoNT,
AREEERSKE (S 5,

(3) PHE%E

hAF Y AEEM, EVEM, ¥ 35y PEMOEREIRNMEROERER, ThEN, 6.3% (4.8~9.0
%), 6.4% (5.7~7.3%), 6.7% (5.0~8.3%), MU <¥EHEIL, 3.6% (2.0~5.8%), 3.7% (3.1
~4.3%), 3.6% (2.71~5.4%), 8AEIZ, 0.30% (0.12~0.55%), 0.22% (0.16~0.26%), 0.38%
(0.12~0.72%), ki T/R i3, 1.8% (1.0~2.6%), 1.8% (1.6~1.9%), 1.9% (1.2~2.6%) T
5,

(4) AREEER (HROEEHFE~OLHE, HWESEV 2+ v AEM TR, WELERERSQ
Vo CRIFLT, & 2F Y REMID bERIEV, TvE Q184 &5 59y rE (IBF4) @
HKI>0WTR, MESCMGEEL, FoRKicB0Thd, BITORS TRBEEER, 21, FEAFH
DPHFFROMHUNE VA, AFICES S IC>NT, TS OEMRBICKS LS EAPMBED Sht,
(5) AFOHEMOLLTRELMBEEY, 73Ny FEOH AL LOABRBATSAS, Thooks
Bofliid, zoksBNds2HERICHD, —BRICKBMETHDONDI LS, MESEET 3 ETICE
WS TWRWT & dihin B,

(6) 73y bEMDIE, HEH0.3m, 1.2m OhKicBVTH, REMEEUOREERLE
LHTVWBIEHhS, BNRADEATL0FELBEL L, BERBMIIETILEVALL5THS,
(7)) ThEfL»SOEETRT &, FET 20cm~25cm B &3,

(8) BoMibEICEb#S, FEEEROFGELHTEOMMRIE, HEEHE LB LbU-T,
HREEROESZDRE L IERIZED SN S, MESICKZEMIZZNIEERELL Y,

(9) HUHE@micsi s, SEROAEEEROLER, BEHECLEHHREL, ML 3Im OfLE
T, FEEEHSEOERG 300kg/m®, A OHEMKER 390kg/m® IET 5, #EGPH ERORE L
hb, EEDEDFHKE L,

3. Bokikd & Uikt
AL, B0 D OMPHRETE L1, BKEOERAROESD S, WIMOERZE S
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TRED - o —BICHRBEOAM IBKEFE VY, HBMOS 5, #2LALKINIbOTR, BK
Big/h&tr o1,

BokBiZ, TTHELIN A VL RRRKDENICHBL TPPREN -1, UL, FHEE LTS,
HAEOFERBICHEMA L s BEFFMic k3L 1H30Vid 28T h, BRABRMNSVAMTEZ LN
> Tl
4, BEMER

B|RAPNERICE BB LUERMTERETL, 51, TOBENITBY 3EBERD I,

BOEES THEERD S JIS-Z 2113 iz L 72 hi» THRENT A, JIS-Z 2116 1o L fo s - TS
HOBKANEIFE2ENEhER L1, 1, —Hic>LTR, “HIERD S 0B yRBRA 2l &
LT, 33R0HABRK L UHRMIFERA BR—EERNTHHELE L5 LTRRr 2L 1, &4
DR AAEHL - f1 8 3 ¥ S OIERE TR L 72,

#ivghly (JIS-Z-2113), #rdhy (JIS-Z-2116), 315k (JIS-Z-2112), #EHS (JIS-Z-2111), M)
W (JIS-Z-2114), W& (JIS-Z-2117) RBET - 2o $NTORRI 20°C1°C, HHXEE 75%+5%
TiTbhi, IhoDHBRERERIORL, 3561, SAFMEOREMRERIR LI, T, #Hibh
5 DRSS 50 mm LIRD D% “Core wood”, £hE0AMDLD%E “Outer wood” LEHL, W
HOMTEmE OHEE L1,

(1) Table 10 /AL o &k St 2 0RENHERARE L FEOGERE LS, HEPEVEE
WEZE R L 720

(2) o0,/R,, 0./R, tr/R, DEIENEN 13.6km, 7.6km, 1.6m T, 0,/E,, 0./E, D
#i20.76%, 0.31% Th -1, HFIREOBRARS Icxd 2 LSBT, MERTTLEH0.62, 0.64
TH -7,

(3) witosso Lo = o, EL, r= 85 Ik BHEMEKMEL LT B 2,
SRR OBPEHET LI TH- 1,

(4) g B L ORI RBOSR L, O OEREL & IR LA O Table 10 XU Fig
18~21 KR Lt TTRIT-AAVETIYIRODVLWTOFREREDY, M BEEYN yoRER
BT v » 7R &, 0 SoEBOLEEZ T T, —7F, FHERMTFRN x ¥ -3, #
PoOEME L SIRAIREML, BREELILEERTIIRLABET EBbh -1,

(5) KEAME (R, LSRN 2 V¥ — (o) ORIKIROBFENS B L2bho e

a=2.17R,®

5. ®OZICLDEME

AN, HEBES, THEWHE, BINOoREMHIZAET S LiIcIhRETL, ERIZ, —
BALEETTIT-TED, REMEOMOMD 2BV T, MBEEAAEBVL LV - TIL, BIHE
DEID T LTI, SMBORERIIELT, EHIEDICIBULEY, Hofiv 2 ZEL B8 L £iT-120,
FHARBTREERZNAD SNED - 12, REBENIBREIHEROTESAREZ VI LT
5D TRRBM EB S 12K BUBETHS 5,

6. UEHOERMH

H AL UERAOERESEH AR T 540, BE 100°C 0SB (& L THBOANAEHE~
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5b0) &, BE60C —ERHTTOERERR (& L TESKRETOLRIFTEFH<560) %
FML 7o ARLKEASNMRETH »Ficdh, A7 Y- VEREBRITOR D -1z, ERERELENT

BEUTDEHIZHW B,

1) 2 RAROERY> S, BNEORT FRLRAHICi 3R BhETH 55, FIHEIN AT
N OREIBNT ERABUAMTS B LEHan 2,

2) BKREI0~15% B DR EE R k OBEILENAEL, Rk 20boid s BH, &®E
MébICEEHEMEEORESERL, EROEVAM TS 2 LY 3,

7. BARLIAY

A ALV UERAKOBERUKIABETY, ROMEES . 3mm EBREVHEIT 258, JOKEA
ERIRR A 90% A% ICRET NI EANE L L UHS o SFEORHHD 5 & THA EXBEOE OER AR
BLENTES, BRVEL N> THEIANFEL L VAES 6 JINRBAEIHENRAONLB VY, BHEOE
SLLMEAL, UMM BY 3EACTES A2 VEF v v 7 OTET IRSMAT S I LHTFHE
N3y, BRESORAE Smm BE (WUHIE 0em, F+v 78 80mm DFE) EZL LN,

8. BiRoEEH

B OEEN 2RI 52720, L.omm LY 3. 0mm EOHE A, 2 BHEOARRESHICX
> THABARAFERL, 2 oERET- 7.

o) TRBEEEAIC L AERERRBITTH - 1285, 7 = 7 — VRHEEEF OBE, BoncgEskos
ZHLMBED SN,

HABKIBFHESHEMEL (GHAHE0. 4g/cm® §iR), EEEIRCBL THAE@MNE L
i H D, AREO JAS OE%EM (Tkef/cm?®) % T2 RBRA HHET 20/REEMNEV, 72,
BRHREE BRI N B BABE L LD L FHllcN D, ‘

o EREx» S, ESRLRLRDIER, =) 7HEEENOBESITRILIEEZRL D, 7
=/ — VEIIEER OB, 10% U LoD ELRL, BRBEES OREC I AR EET S b
DLEbLNE,

9. /LTS

BB ORT S U~11H) A>T, 7o 7EEEE, @EEE (FlRs LU v 7ot
DWW L 72,

(1) Fov70RBERIRRE S bIOThricML K,

(2) HHERSLOL—x VIRZREE & bIcBD L,

(3) (L¥#is<id 1% NaOH #ith¥), totio— 2B E & bcbThicmbd s, K,
D= VB TAT— b xRy iR L f,

(4) T~ToFEEs 5 7 FETESIR Vv FbashienEEMCHE LT, BRHBRMEED -1,

(5) A T7OYENtEE, H5IZBESERVTHEBOEMk- TET L,

5 B X R

1 WOBE: =a-79F7vEDH AL L, BHE, pp. 99, (1984)
2) Bissir, 1.J.W. : The variation of Fiber Length within One tree of Eucalyptus regnans.
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Wood Properties of Tropical Plantation-grown Species Il
Eucalyptus deglupta Blume from Several Plantations in

Papua New Guinea

Working Group on Properties of Tropical

Plantation-grown Species'”’

Summary

Wood properties of Kamerere (Eucalyptus deglupta Blum.) from plantations in New
Britain, Papua New Guinea were examined and discussed in relation to their effective
utilization. Items of examination were as follows: wood anatomy, density, shrinkage,
water absorption, mechanical properties, kiln-drying of sawn timber, sawing properties,
rotary veneer peeling, veneer gluing, and pulp- and paper-making.

I. Material

Seventy-four logs from twenty-seven sample trees from plantations in Keravat,
Hoskins, Buvussi, Mosa, Tabau Rikau of New Britain, Papua New Guinea, were used and
they are described in Table 1.

II. Wood Anatomy Toyonobu Sucawa

Wood anatomical properties were described and their variations within a stem, with
distance from pith and with height above ground level, were discussed. They are shown in
Tables 2-4, Figs. 1-8 and Photo 4.

The length of fibers increased rapidly from pith to fifteen or twenty ¢m along a radius
and then stayed more or less constant towards bark. The thickness of their wall increased
rapidly and significantly from pith outwards, whereas their diameter stayed invariable.
This clearly explained the cause of variation in the density of wood from pith to bark.

III. Density and shrinkage Sadaaki OHTA

Density and shrinkage were examined on fifty-one logs from twenty-three sample trees
from Keravat, Mosa and Hoskins.

From a sample tree from Keravat, specimens were taken at 0.3m, 1.2m, 3.0m, 6.0m,
90m, 12m, 15m and 18 m from ground level of the stem for analysis of variation of
properties within a stem. Moreover, specimens were taken between 2.7m and 13m from
ground level of the stem at intervals of 2 m for sample trees from Hoskins and Mosa. The
ages of sample trees from Hoskins, Mosa and Keravat were four, five and six years old,
eleven years old and eighteen years old respectively.

The results are as follows:

The number of the sample logs, the general description of logs, the log diameter, the
maximum, minimum, mean value and standard deviation of shrinkage of all the samples
for each planting region were shown in Table 5 and 6.

1) It was difficult to find a correlation between log diameter and basic density for all
sample logs (Fig. 9).

Received March 2, 1987
(1) Wood Technology Divison. Forest Products Chemistry Divison. Wood Utilization Divison.
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2) The histogram of basic density for the samples of Hoskins and Mosa and Keravat
is shown in Fig. 10.

3) The mean value of the basic density for logs from Hoskins was 338 kg/m®, ranging
from 269kg/m® to 511kg/m®. The samples from Mosa was 359 kg/m?®, ranging from
339 kg/m® to 381kg/m® and the samples from Keravat was 369 kg/m®, ranging from
278 kg/m® to 527 kg/m?.

4) The mean values of tangential shrinkage from green to oven-dry for Hoskins, Mosa
and Keravat samples were 6.3% (ranging from 4.8% to 9.0%), 6.4 (from 5.7% to 7.3%) and
6.7% (from 5.0% to 8.3%), respectively.

5) The mean values of radial shrinkage, in the same condition, were 3.6% (2.0-5.8%),
3.7% (3.1-4.3%) and 3.6% (2.7-5.4%), respectively.

6) The mean values of longitudinal shrinkage, in the same condition, were 0.3% (0.12-
0.55%), 0.22% (0.16-0.26%) and 0.38% (0.12-0.72%), respectively.

7) The values of transverse shrinkage anisotropy when green to oven-dry (T/R)
ranged from 1.8 to 1.9% for all sample logs.

8) The variations of basic density and shrinkage when green to oven-dry with distance
from pith are shown in Fig. 12 for Hoskins, Fig. 13 for Keravat. It was difficult to find
any certain relations between basic density or shinkage and distance from pith to bark (4,
5, 6, vears old) for Hoskins samples.This is because of the young age of the trees. On the
other hand, with older aged samples from Mosa and Keravat, an increasing tendency was
found from pith outwards, especially in the part beyond about 10 cm from pith.

9) According to the results of observations on basic density and shrinkage, juvenile
wood seemed to be within 20 cm radius from pith. For a similar reason it is reasonable to
consider that the formation of mature wood starts when a tree becomes around twenty
years old. Within the stem, variation of density with height is not significant, whereas
variation between sample trees is.

IV. Water Absorption Takeo HaisHr

1. Radial variation of water absorption in the cross section.

Water-absorbility in the cross section expressed by the variation pattern of the amount
of absorbed water along a radius of a disk was considered to be a useful source of
information on the ease of impregnation and various kinds of properties with relation to
timber utilization.

To determine this pattern, five diametrical specimens which had sizes of (L) 15mm and
(T) 30 mm were cut. After seasoning at 12 ~ 13% EMC, the specimens were immersed to a
depth of 50 mm below the surface of water and kept at 25°C for three hours. They were
then taken out of the water, split tangentially into small pieces and weighed with a
weighing bottle. The water-absorption amount, 4W, was obtained by the equation.

aw = Q1 / 2D W, U dre / 100

where AW is the water-absorption amount per unit area after three hours (g/cm?), U,
is the moisture content (%) after water-absorption for three hours, U; is the moisture
content (%) before water-absorption, d is the fiber-directional length (cm), and ry is the
density when oven-dry (g/cm?).

Fig. 17 shows the radial variations of water absorption and air-dry density of five
specimens. The variation of water absorption shown in the figure shows no clear evidence
of the boundary between sap- and heartwood.
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2. Water absorption

Specimens were taken from five logs for the determination of water absorption
according to the Japanese Industrial Standard (JIS) Z 2104. The results are shown in
Table 7. The amount of water absorption was comparable to those of some Japanese
hardwood species which belong to the groups with the first or second lowest value.

V. Mechanical Properties Takashi Nakai

The results of several mechanical tests and their within-log variation in static and
impact bending strengths were obtained by the method prescribed in the Japanese
Industrial Standard (JIS). Items of the test were as follows; static bending (JIS Z 2113),
impact bending (JIS Z 2116), tension (JIS Z 2112), compression parallel to grain (JIS Z
2111), shear (JIS Z 2114) and hardness (JIS Z 2117). All the above-mentioned tests were
carried out in a room controlled at a temperature of 20°+1°C with a relative humidity of 75
%+5%.

The results are shown with density (R,) and moisture content («) at test in Table 8.
The number of specimens, mean valus, standard deviation and the coefficient of variation
are given in Table 8, The relations between the mechanical properties are shown in
Table 9. The bending strength of “corewood” and “outerwood” are compared in Table 10,
where “corewood” is defined as the portion within 50 mm from pith and the outside of it as
“outerwood”.

The results were as follows ;

1) Air-dry density varied with the age of trees, namely it was about 0.40 g/ecm® for
sample trees younger than seven years old, whereas it was about 0.45 g/cm® for the sample
trees more than seven years old. Several mechanical properties have a similar trend as
air-dry density has with the age of sample trees.

2) The values of specific strength, 0,/R,, ¢./R,, tz/R, were 13.6km, 7.6km, 1.6 km
respectively,

3) The values of ¢,/E, and 0./E, were 0.76% and 0.31% respectively and the ratios of
proportional limit stress to maximum stress were 0.62 for bending and 0.64 for
compression. :

4) The value ¢,, = 0,/ 0, agreed with the calculated value ¢ = (3r — 1D/(r + 1), where
r=ga,/0,.

5) The results of the static and impact bending tests of small clear specimens for
discussion on their within-log variation are given in Table 10 and Figs. 18-21. The effect
of distance from pith was not clear in modulus of rupture, specific strength in bending and
modulus of elasticity, being different from those values of softwood species such as Pinus
caribaea studied previously by the author. On the other hand, the absorbed energy in
impact bending has a fendency to increase rapidly until it becomes constant with the
distance from the pith as shown in Fig. 21.

6) The relationship between density (R,) and absorbed energy in impact bending (a)
was expressed as follows; a=2.17 R,'®
VI. Sawing Properties Kohji Murata, Katsutoshi Fusiwara, Katsumi NISHIMURA

Sawing properties with a band mill were examined by measuring cutting force, net
consumed power, the accuracy of sawn slates, and the roughness of the sawn surface.
Under general working conditions, there were few problems concerning the sawing

Kamerere timbers, except for the warp of boards soon after sawing. Taking into account
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the occurence of this defect, it is recommended that timbers should be sawn to a size

slightly larger than that of the corresponding final product. Moreover, the necessity of

application of some sawing patterns which will be able to avoid juvenile wood is stressed

for minimizing warp which occurs more frequently in juvenile wood than in mature wood.

VII. Drying Properties of Lumber Hiroshi Sumi
Two kinds of drying experiments were carried out.

The resutts are as follows ;

(1) Quick drying test (so-called 100°C test)

The three kinds of drying defects that occurred in the flat-grained test pieces from the
two sample logs (M-13, B-23) were classified according to the 5-step grading rule. The
degree of initial checking was rated to No. 1 (none or negligible),that of deformation was
to No. 3 (moderate) and that of honeycombing was to No. 2 (slight) for two logs. From
the results, the suitable kiln drying schedule for 1 inch thick lumber should be estimated to
be 55°C of the initial dry bulb temperature and 4°C of the initial wet-bulb depression. The
kiln drying time of 1 inch thick lumber may be about 7 days from green to 10% moisture
content without serious drying defects such as collapse or honeycombing which is prone to
occur in Kamerere from natural forests.

(2) Experiment for drying rate

The values of the drying rate coeflicient k at 10% moisture content under the condition
of 60°C (DBT) and 25°C (WBD) were slightly different depending on the logs (B-13,
M-3/M-13, T-3). The drying rate coefficients of the flat-grained pieces (k;) were 16.0 x 1072
for the B-13 log, 7.5 x 107 for the M-3 and M-13 log and 6.6 x 107? for the T-3 log. On the
other hand, those of the edge-grained pieces (k) were 6.8 %1072, 8.4 %1072, 5.0 % 107? for
each log, respectively. The ratio of the k value of the flat and of the edge-grained pieces of
B-13 log showed largest value (1: 2.36) that was considered to be reasonable for the
general hardwood. Generally speaking, the drying rate of Kamerere was similer to those
of most Japanese softwoods. This might be caused by its low density (0.35-0.42 g/cm®).
VIII. Rotary Veneer Peeling Tsutomu Takano, Nobuyuki KiNOsHITA

A veneer cut test was conducted to find the relationships between veneer quality and
nominal veneer thickness or horizontal bar opening.

A narrow bar opening provided a smooth surface and a smaller lathe check depth
expressed in percentage to the thickness of the veneer. At a 90% bar opening to the
thickness of the veneer, for example, the depth of the lathe check was smaller than 20% to
the veneer thickness, and the maximum roughness of the veneer surface was 0.21 mm on the
tight side and 0.18 mm on the loose side. These veneers are of a suitable quality for
general use. The thickness of the veneer fluctuated when the bar opening was wider. The
thickness of the veneers was generally thinner than the nominal thickness at the beginning
of peeling with a narrower bar opening.

The veneer cutting of Kamerere with 90% bar opening to the thickness would be most
suitable for expecting good quality veneer in 3 mm nominal thickness.

The veneer thickness did not have any considerable influences on the roughness of the
veneer surface and the depth of the lathe check. However, variation in veneer thickness
increased with the thickness. Moreover, the spin-out frequency of the veneer blocks would
increase with veneer thickness.

IX. Veneer gluing Hitoshi KaArasawa
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The glue bond quality of the plywoods made of rotary veneers was examined.

The dimension of veneers was 1.5 mm and 3.0 mm in thickness, and about 80 cm square
in area.

The moisture content of veneers was about 10% except for several veneers in which 15%
was observed.

The veneer lay-up and designed thickness of plywood are shown in Table 25. The
adhesives used were Urea-formaldehyde resin for 3-ply and Phenol-formaldehyde resin for
5-ply construction. The glue mixings are shown in Table 26. The glue spread was about
390 g/m? for double gluelines. The glues were coated on the core veneer by a rubber-roll
spreader with a doctor roller. In the press operation, the assembled veneers sample were
cold pressed simultaneously at room temperature. Subsequently individual each panel was
hot-pressed under the conditions shown in Table 27. The bond strength was measured in
accordance with the bond strength test methods prescribed by the Japanese Agricultural
Standard of plywood. The iest specimens, 80 mm long and 25 mm wide, were cut from the
sample Plywoods and kerfed at intervals of 25 mm to provide a test area in the center of the
specimen. Eighty specimens were taken from each of the three sample plywoods of both
constructions. In this case, one half of the total specimens were of a “Close type” and
another half were of an “Open type” or the direction of the lathe check in the veneer.

Besides the dry state test, a hot-water resistance test also was conducted. The cyclic
boil test was given for those plywoods glued with phenolic resin and the hot and cold soak test
was given for those glued with urea resin. The bond quality of plywoods glued with urea
resin was satisfactory for commercial plywoods, showing high wood failure (higher than
80%) in the hot-water resistance test. However, it is necessary to mention that some of the
specimens from the plywoods glued with phenolic resin showed a lower wood failure
percentage and bond strength in the cyclic boil test as shown in Table 5. To overcome this
problem, controlling the moisture content is essential. The thickness of the plywoods was
substantially reduced after the hot pressing even more so than that of Meranti or Lauan
(Shorea and Parashorea spp.) plywoods.

Because of the lower bond strength of the dry state test the plywoods derived from
Kamerere plantation-grown trees, could possibly have lower strength properties, and
would not provide good materials for structural uses.

X. Pulp- and Papermaking Isao TakaNo,Kinya SHiMaDpA, Kuninori Usami

Sample trees of from four to eleven years old were examined to determine their pulp-
and paper making properties, morphological properties, chemical composition, and pulps
physical properties.

The results were as follows ;

1. The density of chips increaesed slightly with the age of the sample trees.

2. Fiber width and fiber lumen width decreased with the age of the sample trees.

3. Holocellulose and 1% NaOH extract decreased, whereas ash, lignin and alcchol-
benzene extracts increased with the age of the sample trees.

4. The entire sample was easy to pulp by a kraft process, although they required more
chemicals than Japanese species.

5. In general the physical properties of the pulps decreased with the age of sample
trees except for the tear factor.



