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F % R (Choerospndias axillaris) o 4F g4 57 35 |
AR, EEERE, 7070 7 VU)VEMA, JEfE
IR EZPE L. TORBNETZHSMC Lz, A
G5 (2012) 1k, EPEL—7Y) 6 BEOFEERKER. K
RISHERO S A, (KEREZOLEINE, [EHE,
a7 7UINEATEZIEL, TDOHRTERICE
smithii 2, BENKE VL KEISHRO §HANNE

RSO B3 E9 24 1 R : AAT44E 1L 24 H
1) AR ETFILI A0 L « P2 s

MR cEZ LB BMT Uiz, HIE - #54 (2017) 1&,
LB IRPE & IR FED O I Y OFKEREMAD Y
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TEARICHIRE S 5 082D O | YIHIIN TAVE B #7240 -
TWa, LIeh->7T, EEREBORAICIE, T OkfE
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1971) 752 E OFER T O BN N T E fo, HANDOFE
R DV TEYIEITNERANS N T E 2D (hF - &
(L 1957) | EEFAEROWRHIEICEET 2 WS id £ 72407
Vo KRS (2020) 1E, EREL—A Y 6 FEICDONT T U
FBIEE 5 mm Oz TRM Uiz & EDOYJHIN
EHE L., KEZBEORENBTEZ EYIHI DK E W E
MAhH 3 EEESMC Uz, —H. AR Y] A
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> Merhar « Budar (2012) D2t TEIERI N TV 3
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TOEXIIC, REBEEROKREOEEIZE E I KE
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TARBEBEEDP RN DICEEDL ST ES NS h >
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FTUONDLF & x> T, BAEAEHDORENEALMET
&, NSV YIHIAPYBARERET B T & TARES L
D/INE VR & AFO/ NS YR TYEITE % £ X
5Nz,

HEYIHIERED |F|max & YBAR IS X CYIHIA ORIfR% Fig.
4ITRT, WINDBFEICBNTE, o EHXRTHE
DIFNE otz R HIYDARBDKEWIZ EHINT
SIEFMNA S NTD, YIHIA & ORMEREFRIGFED 5N
Thotc, BRNE TR LA AREEEROKE N
BIfE ERETWEADD o Tzs FFRIC, 2—AV 2D
B IIOKE EIZUEE T, YBARDERAKD 0.5 mm DZAF:
TEH, 22— S OBETIZ 20N FUETH > F2hS, 21—
AY 2BFEOEGIZ40~80NEH >, £, 1—H
) OFEHE(R 2 XIED ORFE & kR TKED o T2, =
V JEDOHICIHERIARBED & D& O (Thinley et al. 2005) |
AR THWzZ—AV 2RI DN TEARBDEE T
o e DT YT M9 2 ke T o (ke
R ) DYEEIM S ic—EThh oz, TORE, Jk
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W IE— Yl 2 3R U C & B @O UIENE E Lwv
EEZ BNz, O &AM TED I OMER OE N IERR
S5NEh o7z,
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REYIHI U 72 & & OYIHIJ1 OREREZE b D — 1§l % Fig. 51T/
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Fig. 5. &> & ¥ DM ORGYIHINC 354 % Ui ) o —1H4i
BTN, RS R N2 R T, BHEIEID
YIHE R TR o NIV 2”9, VIl & 327,
YBARX 2.0 mm,

RKRATRLUIEE S, YEO TS Licmbh-> THE
FINH 5 DATFRD SN Tz, HEYTHIIRF OB N OFEAE i
YR D=7 R E iz X LR, 2D 5 hHT
DHEENOFERICYIHI DO — 7 KT 1O
TY—UDRO 5N, BYIHICET 2YHI I OE—72
L HENOFEDOR R IE, Takano and Fujimoto 5 (1999)
DR THHERINT VS, 70 ms LIFEEENEZEH SN
Tinoled, LD SO —7 X0 /NSRS
DE—=TINEDENTZ, TOXMBTIE., GETIIHERT
EHRVHBNREZINDRE L TS EELNH S, K
ERUIEI N OIER & EENOFENELEBRLTVS &
EBZBNTTd, BYIHIEHETIH] & Fsk. Y1 O&RK
fill (Fmax & |Fmax) Talfid s & & Lz,
HRFRARYIEI U7z & &0 Fmax L YBAR I X U HIH]
A OMRZ Fig. 6 18T, MEYIHIRE & FRE, £ OIS
Uil YA RO E LI B BN Lz, AF
REVHEY, A—H) MTERHORESINHEETH -
fe—JiT, A IATF o) J FHRHENTES 1AV
EMoTe, TOEXIIC, MYIHIEIZEZ D, BREEH
L ORI RED ENEh o7z, —/7 T, YHAR 05
mm A DOYJEIf 22° D&M TIE, & ORFEE 3253 /11d 50
NFEEE L Lo T, YIHIARULBARZ/NESRET S L
T. BIRICBIR R /NS WYIHI T CYUIEITREIC A % &
FEZbNiz, EOREE ML OMETES ﬁwiwu
EEA LD 5Tz,
MYINNC B % [k max & YBARE X G YA OB
75: Fig. 71CR 9, AFLNORET, YIAENEINT %
EBNINTEEINT 2D S > T b, YA DA
WW&@%%K%M@ RHENEho Tz, EORFEE U
MEOHMBTEDINTGEVNRIEEAE RS T, 7]
AR, T I3oPrva) 3 EYEILEEOE SN
M NE o iz TNE OB TIREENZFEZX
HIICYHITES EEZ SN, 12720, TS DORH
BEBO/NT VR TIE, INEWYIHITEERICEN
DECTLEISHEEHL 25D, BN L ORI
EHICHFT 208D 5,

BEEDT
Ul A > UBAR D YIEINC G 2 % 528DV TR R
TREBEMNICHBMGT 5720, YNl & YA R Z 3%
B9 1 LTI (Fumax, |Flmax) 2R8I L7285
OYIfT a L RERRE D, ¢ Zi/h 2 /IEIC K > TRIFETS
LITRD Tz, 72720 b IEYTHIA  c BYBARDRETH S,
ﬁﬁ SOKE &0 72 KBRS [l AT 217 5 Tz

T NI O ERF M DG H A Table 11”9, &, R
W EH ST APRERMTD 5, HEYIHNICDOWT, Y]
HIfOBREbICHEHT 2, 2—AHVREI—HUM
DIRBN IR E D > 7o UARDFRE CICEHT S
&L a—H ) ML ORIFEIL 40 ~ 50 FEEETH B DITH L,
—HU) MIF100 L ETH o7z, I—AVIZYIEIARY)
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(690 kg/m? 43.9%)
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l3— 098 TH 5,

TR IR B Ry 5 21 % 2 5, 2022
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Table 1. $:53)) F max OnlkiX O & Y

Table 2. 15571 |F |max Ol % & Yy

R A WMHW a b c R? R YiHIIm - a b c R?
AF it -49.81 2.07 5352 0.83 AF e 6.88 0.09 13.67 0.48
avauyy K —-66.38 2.33 4341 064 aUIATYr K 021" 036 15.96 0.39
oy JF e -80.88 257 5580  0.82 oy /% e 334" 006" 29.25 0.68
R 9t -68.28 251 5840  0.79 R it 710 016 2354 055
—HUM e —153.89 6.28 108.89 0.70 —HU M e 6040 —045 3074  0.33
—7VJR Mt -105.19 485  41.65 0.63 —#YUR e 37.17 029 2143 0.19
AF Ui -12.23* 198 2861 0.58 ZF W 18.09 0.53 7.68 0.08
avIAYYY M —40.01 171 2484 043 auvIu¥y K 035" 029 13.30 0.32
ay /% Kk -40.57 157 32.95 0.73 2y /& i —-6.42 0.16 23.92 0.64
R VG Ui -78.15 241  51.07 0.57 R it -15.68 042 2851 0.57
—HU M 1k -69.61 307 5430 077 —HU M T -1.76"  0.04° 4122 0.68
—7VUR Fi& -36.68 170 4122 0.80 —#VUR K 343" -0.01" 33.97 0.65
a: Uk b UHIAORE o YUBAEDRE R2: ik a:YF b UHIAORE ¢ UDAZOMRE R2: Ik
EREL TEREL
*p>0.05 *p>0.05
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Machining properties of fast-growing tree in Japan
—Cutting force in orthogonal cutting—

Yosuke MATSUDA"", Yukari MATSUMURA", Kiyohiko FUJIMOTO" and Yuji IKAMI"

Abstract

In order to clarify the machining properties of fast-growing trees in Japan, the cutting force were measured
during the orthogonal cuttings of the heartwood and sapwood of sugi (Cryptomeria japonica) and five fast-growing
tree species, namely koyozan (Cunninghamia lanceolata), sendan (Melia azedarach), two species of eucalyptus
(Eucalyptus maidenii and robusta), and yurinoki (Liriodendron tulipifera). The cutting angles and depth of cut
were 22°, 32°,42°, 52° and 62° and 0.5, 1.0, 1.5, and 2.0 mm, respectively. The quarter-sawn surface was finished
by cutting along the grain, whereas the flat-sawn surface was finished by cutting across the grain. When cutting
was done along the grain, the parallel cutting force increased with increasing cutting angle and/or depth of cut for
all species tested. The parallel cutting force increased with the basic density of the specimen. The cutting forces
of yurinoki, koyozan, and sendan, whose basic densities were close to that of sugi, were similar to that of sugi.
The normal cutting force increased with increasing depth of cut and/or basic density, however the relationship
with the cutting angle was unclear. When cutting was done across the grain, the parallel cutting force increased
with increasing cutting angle and/or the depth of cut, but the relationship with the basic density was unclear. The
normal cutting force increased with increasing depth of cut, but no dependence on the cutting angle or basic density
was observed. No difference was found in the cutting force between the heartwood and sapwood regardless of the
species or cutting direction. The difference in the cutting force between the species became smaller with decreasing
cutting angle and depth of cut. Thus, we found that fast-growing trees could be cut with a small cutting force by
setting a small cutting angle and depth of cut, even if their basic densities were high.

Key words : Fast-growing tree, Orthogonal cutting, Cutting force
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