EiRk¥EWH (Bull. Fac.Agr. Shimane Univ.) 25 137-142, 1991

FEEFUMOME L TOFIRICE Y 5REME (1)

=mE  #r-#E O EEY-8 FW
B EER R #ht - mP TR

THE RESEARCH STUDY OF THE PHYSICAL AND
MECHANICAL PROPERTIES OF CHINESE KIRI WOODS
(Paulownia spp.) AND ITS USE (PART 1)

Akira TAKAHASHI*, Yuku DONG*, Chunrui ZHAO*,
Yaling WET*, Testuya NAKAO™,
and Chiaki TANAKA*

The densities of Chinese kiri woods vary from 0.257(Kawa-gili) to 0.328(Taiwan-
gili). The moisture contents in green are between 77 and 206% and are a few times
more than those of others. The shrinkage ratio is 1.862% in volume on an avarege and
is very small. The characteristics of the light density and small shrinkage ratio are
useful. The silk-like luster of kiri wood surface is valuable as furniture wood. The heat
transmission rate in longitudinal direction, 0.26-0.36kJ/m.h.K, is smaller than others.
Kiri woods have high viscosity and are good for musical instruments such as a
biwa(Chinese mandolin), a shamisen(Chinese guitar), piano, and so on. The mechanical
properties are not so great on the contrary of the physical properties mentioned above.
The high resin contents often cause the color change of the surface. Some protection
procedures for it are needed. Kiri woods, useful industrial materials, are used as
timbers not only for furniture and house but also for plywood, particleboard, fiber-

board, and laminated wood.
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* MR T#EE Materials Science and Technology of
Natural Products.

137

DIERIZKE7%%. PEHEFRAMOFTIFIHIETED
BEMOBHICAS.
2.2 K5
FUMOEHSKRIIBHOHEMCHMELS 5. 1.3
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BIER aKREBLIXLOVOFUMHOD

FHBREER L BRFE
[
B & ¥R B & RAE
¥ a | rm | FE
[y ESD 0.093 0.179 0.272 1.924
WEFY 0.112 0.259 0.371 2.313

WE ¥ 0.098 0.213 0.310 2.173
noFvy 0.074 0.195 0.269 2.635

BIEFY 0.094 0.268 0.362 2.851
AEFY 0.134 0.238 0.371 1.776
£ FV 0.093 0. 207 0.301 2.225

X Fv 0.107 0.208 0.333 1.944
WEAF Y 0.094 0.210 0.327 2.340

) 0.100 0.220 0.324 2.242

HEEU | 0.090 | 0.230 - 2.555
g%%% 0.171 0.299 0. 492 1.748

F2R FUIMOEEERE (%)

B AKomE KEE®E WA
BhH¥Y 0.774 0.953 0.798
e T3] 0.831 0.897 0.865
L EXD) 0.945 1.420 1.410
D) 1.097 1.737 1.601
BiEFY 0.824 1.050 0.898
BEEY 0.937 1.953 1.636
£ Y 0.940 1.109 1.095
* ¥y 0.825 1.206 1.088
F 4 0.897 1.291 1.174
%E}%g 0.159 0.374 0.307

BAFY24RFHEERE : 1. 5m
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2.3 W #
FEEARMOFEHEORMERITEKRE %400.016
~0.363% (F#0.166%), B ANL0.132~0.479% (F
$#0.298%), ZH120.249%~0.806% (F150.485%),
IRFERFEIL1.004~3.143 (F151.862) THB?. F1
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L, FUMOBEEAKE S, FHHEIXL. 29,1.17,0.89%,
HEZ1:0.90:0.70TH% (F2F).

BHELFUMZHEETHE, ELVHEBAXERERELT
BETHS. BETIL, BHBFIOEEL TS0
BEFICLBEBABDOLVWHRETY. KL, TBRET
BTLEB3FL DR ETHELZICHE, Wb bt
LELT, REOMMEZBRRICTSI &, XREHT
EHBfTbhs. T, TRCFUDEASINSOEEY
D T, MDA OEREIC L SAEVIRAAT
FEL, 2o TZOHDLGEL L TOERE VLT
5 LTk BE.

2.5 WktE

FUMOBRKEEZE IR L. FUHORKE
3INY IV 2 (Robinia pseudoacacia L.) D 4 ~ 6 %, &%
KEKBICET HHEBIZI0AMCOVWTHER, NI

by, &I, 2HRBMEICES L, RECKES L
o BRGTEOBBIZLVRERLRELD, AITEEH
DORAFRERIRACEMNO 2ERETHS. REEE &
WEBBORBEMTIER L, RKOEICHENS L, HED
KEW (B3R, RAREBRIHELOBEGEARONZ
WA, MREO(LERSOBEIC LV ELS. LOBE
CHXS L, HOBREBEERLCRC, BRREERI
RIS ERVWIWRALTHS. ERBERICKD L, FV
HOBK, REBAESFET, EE, RELLLIOMKE
OMFE LT, BiBEERICLD, ELBRANEL,
FREROREREN & <, BEEHMLORTHDESHTMORE A
PNEL, NROBKZE T 52 EORRVEETH 5.
CERBARH) MiIcd NBXEARINEBRT S Loidix

B3R FUMOBMKE

BB | 2| BEER | MHR
wE |7 Ak &5, K] kJ x10-3
0 | @ | @hk | @
1 WA [# # | 0.274 | 12.93 | 1.649% | 0.280 | 0.615
400 = ¥ fR1]0.266 | 12.41 - 0.310 | 0.731
WEFU (£ $]0.312 | 12.73 | 1.771% | 0.306 | 0.561
¥ ®|0.327] 1271 - 0.340 | 0.613
WEFY |# % | 0.274 | 12.43 | 1.534 0.297 | 0.625
¥ & 0.25 | 12.54 - 0.310 | 0.673
& 300 # 4#)0.259 | 10.27 | 1.662% | 0.264 | 0.607
o JNoFy [ % & | 0.258 | 10.13 - 0.280 | 0.677
> A # | 0.281 | 10.10 | 1.628 0.666 | 1.786
N # % |0.246 | 12.96 | 1.725% | 0.272 | 0.631
o BYEFY | % & 0.262 | 13.33 - 0.318 | 0.716
T ] 0.275 | 10.39 | 1.406 0.661 | 1.719
Z  200F ABFY (¥ £(0.304 | 11.04 | 1.649 0.327 | 0.651
i £ FY|# (0341 | 12.03 | 1.712% | 0.335 0.570
m ¥ %®]0.335 | 12.66 - 0.339 | 0.598
Y ¥U|[# #0321 | 11.32 | 1.695% | 0.322 | 0.611
= 3 f ¥ #®0.305 | 10.58 - 0.327 | 0.616
100 = s # #]0.202] 10 = 0.244 -
_A//4 sy |k & 0.227 | 10 - 0.272 -
_ ’:,o/ @ |o0.220] 10 - 0.553 -
8:.'.—-’ 2 8| - — [ 1.678% | 0.204 | 0.603
Fo# ¥ E| - - - 0.315 0. 660
0 9 1 | ## - - |1s517 0.627 | 1.753
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IXFS (EB@E), 4—BAFFY (EAME

1_
3 -

VY 2R0EECHWTH S, ThITE D FYHOBRK
BREWIThEDL, BRRBKEICET HRAREREIR VL
WO BBERFOOT, FUNTHBARETFAELIS.
ROBMICRBABOER LS Y, FRETMT AR, OF
BRNTHS.
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FUMSER LM 2EROKRMOBEBEELITE 2
FIcEW L. BRERIFUMORERICTI LEERN

ThH5.

<, EueEhddblewvw] LRFELTHS. —F, LIl
I MESFOBEAEND L, BEHIKELSFTHOKS 2R
RLTBEERL, ZVADOFIH LRS- LARE
B L, FORKOKSERR LiHE, 5IHLOFE
HIRRRBICHER 5 Ve NRTELH 5.
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FUMIEE CRABERBENOTRIRLTV, £
CH-7FE, 3 LEVWIRTHS LEASPRILTHD
T, ZTORIIBGEEROEHR /NS T, BRERTICHE
LIC %D, FUBERBOSZWE K SRET D6
BEENE., FREN269C T, SEBHFHED57TC,
IREEBFHBED223CIZ LV E L, FAEMNLI25CT,
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B4R FUMOTENHE
B B BESR | BEEE |8 K| FEER
YVIR | EOEE . BWOE K| (x109
BE K E ) Gra)|tas)| 2 | o |Gus/a
ke s %102
BA¥YU | 0.253 4.86 4.33 17.26 2.39 10.96
WIEFY | 0.299 6.06 4.44 14.95 2.64 13.31
WEFY | 0.261 4.34 3.98 15.43 3.00 10. 40
I Fu | 0.239 5.58 4.78 20.84 2.52 11.44
BfEFYy | 0.252 4.99 4.56 14.56 2.12 14.38
BEXY | 0.315 6.70 4.56 14.56 2.12 14.38
£ FUY| 0.321 6.60 4.48 14.06 2.36 14.27
¥ Fv | 0.301 6.01 4.36 14.17 2.54 13.51
SE ¥ | 0.280 5.64 4.44 15.73 2.46 12.83
IV=<Y¥ 0.432 11.69 5.16 12.41 2.38 22.00
IV 0.406 10. 47 5.08 12.50 1.84 20. 60
b/ | 0.377 10.97 5.39 14.30 1.76 20. 30
% PEE, k% BERE
#FB5F FUMONEMMEE
iy }"/ 5;%: AW X E#@ms (MPa) g RS
B W | KE | {53 |(Pa)| mbe | (MPa) 5 2 & (fj) (MP a)
L L L R T L R T R T L R T
WEFY | 0.290| 32.9] 5.4 52.1f 4.1 4.7| 19.6{ 2.8/ 2.0| 1.7/ 1.1| 17.1| 15.1| 8.7 9.4
BEFY | 0.264] 28.9| 4.2 39.4| 4.4 4.4 15.9| 2.2 1.6] 1.4 1.2| 13.2| 12.5| 8.4 8.6
M v 0.29| 36.3] 5.2 51.8/ 4.2| 3.5| 16.0| 2.1 2.4| 1.4 1.8| 21.4| 17.1| 11.4] 12.1
|iE¥y | 0.309| 40.5| 6.3| 56.3| 5.6 5.0/ 18.8] 2.9| 2.7| 2.1] 1.9 32.5| 21.5| 12.4| 12.4
BEBFY | 0.249] 49.4| 8.4| 37.3 8.1 25.0 3.1 - - - — 14.6
£ ¥ Y| 0.315| 40.6| 4.8 60.5| 5.1| 5.6/ 22.3] 3.5 2.8/ 2.0/ 2.0/ 348 18.3| 11.7| 13.5
¥ # U 0.347| 41.5| 5.8 56.8] 5.9| 5.4 22.0/ 3.0 3.0 1.7 2.0| 41.6| 19.8| 14.2| 14.3
ey | 0.215| 30.5| 4.4 39.3| 3.5| 3.7| 17.9] 2.0f 1.8 1.3 1.2| 15.0| 14.1 7.9 8.7
£ #9) 0.282| 37.6| 5.6/ 50.9| 4.7| 4.6| 18.9| 2.7| 2.3] 1.7 1.6| 25.1| 16.9| 10.7| 11.3
BAFY —| 35.0] 5.0| 60.0 5.5 20.0 - - - —| 42.0| 15.0| 11.0| 10.0
REER
sy | 0-640) 95.4) 11.6| 111.9| 10.4| 11.9 46.6| 9.6\ 7.2| 6.7| 4.9| 76.4/ 60.8] 50.5| 51.7
L :§51/, R:¥EHE, T: B8R
66X FUMOLERS (%) LpHfE
BE | Ko | &Kk | Bk [1%NaOH| 7va— |t | a—tl |7 |y |2y | pHiE
W | i (W H S| RXvEV | -2 | B -2 v | =YV |V
oy o M oH 5
BHFEY |0.46 | 4.18| 6.20 | 22.45 4.36 54.73 | 40.86 [24.11( 23.95 | 0.61 | 4.93
WEFY |0.51 |8.74 | 11.34 | 26.03 10.00 53.10 | 39.67 |21.92| 20.56 |0.71| 4.70
BEFY |0.747.99| 10.60 | 25.74 9.69 52.82 | 39.20 [24.11| 23.31 |0.67| 5.03
JIE# v |0.33]6.15] 8.91 | 27.81 7.32 52.99 | 38.50 [22.64( 25.35 |1.38| 4.57
BiEFy [0.737.23| 8.70 | 22.52 7.12 53.99 | 40.37 [24.28| 20.89 |0.44 | 4.84
BEFY |0.295.43 | 7.59 | 24.97 5.48 55.02 | 41.46 [22.63| 25.06 |1.20 | 4.50
£ ¥ 1 [0.197.57| 10.78 | 26.80 9.70 54.71 | 40.72 {20.87| 24.78 | 1.65| 4.08
¥ % v |0.217.35] 10.30 | 26.65 9.55 54.56 | 40.65 [21.24] 24.02 |1.54| 4.22
By [0.52 | 6.07 | 6.42 | 22.20 5.85 48.88 - 21.16] 20.14 | — -
F o #(0.43(6.83| 9.30 | 25.37 7.90 53.99 | 40.18 [22.73| 23.49 |1.03| 4.61
BAFY |0.21] — 9.00 - 8.20 |72.40%| 45.30 |20.40| 16.00 | — -
’éﬁﬁg 0.61|3.31| 4.67 | 19.67 4.16 57.53 | 43.68 [23.66( 21.13 | — | 5.03
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STEE T EI9EDA58°C, TREBH FHED439C L VK
V. FUMOE, BRER, BHBEONET— X
#IEIICR LA, HBUL1.65~1.7Tk J ke - K, &
BOKM LRSS, BECEAHAOREERILO0.
26~0.36k J,/m - h - K, @A D0.34~0.59k J
/m-h - KXDFoLEL, BHICRE  HBORH
HRTH 5.

2.8 HEMME

FUMOERBAH—THEH5E, SHLETHEICE
&, BOBEREA P, IEBEELREL, TER
BEENENTVWEDOT, FEEOKERBICLCEbN
PEORKLS, FIZIEE, AE, &% =%REiY
CHRAShTWS. 4T Lhil, 2OTEBHEE
BRY7/, "AFUY, AFVADRTF =2 EBRLLE
3 AT N—Rie EOHMEIE. PEICTEEBHENIT
FUMEFA L CEEMEEIBN T/ ZRIELT
W5, BROVYT /) ORERZETESLI L LHBOET
EHETHS. COEHD, FUMOFHAREEELZL
nas.

3. EFRvRRE

—BMICE 213, BECBEChID LT, HEEE
DERINTHENMEL, HEHES &S, F5RC
R ESIE, FUMOBERMBORMICHRS L, Kb
FWTIV—TCHBL, FIAYTARICIE, TESRFZ
ODHBHREREREET S LI IRTHLENRD 5.

4. {ePevirit

4.1 fLERS

Kb EERSIEEE LTELIO—Z, NI kO —2,
Y7 bED, MBS L EREL YIRS LET.
F6FRITKNE, FUMLPEESTELEESMICHNRS
L, ERSOHEERITPEL, MERSOBRIE X5,
MRS IHAEARCEEINh TR, MEBECHEL
TWwWab., ThidFIHOMELFRICH LT, XEEE
HEEETS. o2, FUMOER, WEHE, RV
T—DEAEL EICE L HEENHS.

4.2 & &

M BBV EKRROEFVFY OBMRIZLELFHTE
BLRTV. ThiZFED HIEECHAOMER &icx
LT, XKEEELXCLTHS. FROFRITFHHH
BP0 7 2 /) —IVERS, 2=V, VIV, A7
T—BEIZAFI, K- AZ/)—VHESFDOT /) —
RS R ¥R BATHAENGTHS. Zub?idk 7
Va— ViSO D S a7y FY T =Y (leucoantho

cyanin), RB7 Y7 =Y (proanthocyanin) it K%
ICEDEREICHED, BltshZERIHILERH L.
FEOBEICOVWTI%DNaBS,, 0.7%Na SO0;7%
ECEREICED, BHRICIKOFIEBEEL, BHRA
TERE EOFEDLRAAZ LN TV S,

5. A - A&

5.1 fnIH

FUMOHKENEL, HWEIBEKRT, KEMLEHD
EMHELEZ L, EEFPARICESMIOR, RED
ERABEL, BETEWHA. < EORFNILENS,
THRAAZRTL T, Ehixwv., D—2 1) —¥ig, 254
A FEROBE, %k, BEELLLEETHS. FUH
BEREETEME LT, 7/, EELACEAME LTH
2 DHFFCHBEN, K<BIhTE/k.
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Cheng®i3 417 5 & & (Corolus versicolor) K¥/EHIES &
77 Y (Reticuliterms chinensis SNYDER), A T
a7y (Coptot Sor SHIRAKI), %47V
217 Y (Odontotermes formosanus SHIRAKI) B X UF
Macrotermes barnegi LIGHT %#FIf L, A5t & HilkiE%
RAB L. FUHSBBEOMFESN~BDTNT,
i 550
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TEEEPTHFIMIROEELARLH 5.

1) |8 FUMIEM, KTREE, RRAEZEDHS
WITATER, »ALMI, BEXEOFELXRET, i)
BEHAEONS. COBEORITBARICKECEHAL
19904 /E4. 5773L 7 A — FIVICDIE - 7=

2) Al EMOEREREZGST, AKDEH - EE
MBHE LT, RZFYVU—RA, RS54 HITEDEEHR
Pl s ndc. BT, M- B (150C, 145D, #
R, BEERER (1Y 7HEEER, BHE270~300g
df), Ef (E71.2MP a, REL120C, mEESHT7 5
) mEOBETERAZET, ERAEESINL. L L,
REDS B LD, FldfMoEEL M L LT, REIC
BELGFIMERREMER L LTHEDEbEIE, 0
EOERFVEROARIIERICHEASLLELSTH
55.

3) &M BISPIEEBFIHEVYILY -V,
VTR, BEBME o VREER TRV, ERMOKELY
A L7, HLE0.25<C VWO, MIFHE S H35~45MP
a, FREHAMTREH:3.6~5.0MP a Ths.

4) N=F 4 7 VR—=F LT 74 /N=H=-F FUD
EMEFAL, X—F 4 7IVR—F, 7741 3=R=F
R EREOEVWE= FAESNhS. EYIIEEF) DER
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F (R -B-EXk=75-10-0.5m), EEHFH (=40
©40 - 0.5m) & 1V T REFRIER, FUMNR—F 4
ZIViR— FOMBE %% L7z, HE0. 3508, HEHFR—
FORF#XII17.7TMP a, EAFHIZ12.0MP a i/
-7,

5) 7SNV T LB FUMOHMMERIL0.9~1. 6m, &K -
TEHI3350 E, MRRBEE X - NAERIL0.27~0.38TH
D, NVTORERE L TREZEIBEL, LT
HEEIIE, FIEHEBINKREV. &k, FUOK
EMNEL, MoBBEICH~S L, BNEEOLERLE
WOT, SOV TRMKE LTEELRREEZRE/L LTV,

ZOfl, FVUMHARITE, fM, BEE, v u—F
b, KR, EER, KREREXOFESFIBENS.
5. 4 A£ERS
FUMBTERER.NLRL, BWHNEL, HEEH
BOAH->IDLTEDLENT, ELOPETRTE (B
G- E-BFRY), £% (FER), ARALE (&
DV - R NE - AR YD), B - KFR -
BE - RLUDEE - B - Bix &), BE OKE - BRE - #5),
FIEMR (L6 - 8 BEARM - 760 - £ T AW
CRBERLY) ik EbhT&A.

BAANDEFERE LFIHOTIEMELXTVEEST &
LTERWL, BAORRLBRLLFVOEBN A ERYE
CIEERYIEET LRI TELVLDTHS. BATIR
FUMHIZTVDOPBEYHEIILDELT, EbDTEH
HOR®BNH5. flzE, KA (BE - - BRFLY), BA
(RRAL - Kk - KHMe &), BE (AWM, BTFoR -
BT - B - WF -8 08 Y), BE (FHE - A%E

Eite E), ANE (H88% - @ENE - ETR-E/8 - %
B8 - HERY), 28 E- - NEE - —HE BEOHK
Wiz &), T, EBHEEL (CVRVSry b - AFRE
), BAGE (AF - HEkE), REAET, 4FH X
FA AR (B E0.15m), WRRZ EFECEETH 5.
FUMOHENPEBERINDIZ Y, SBETEITZIORAR
PR ENTWZ L THAHS.
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