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I—H1V) 28, )/ F) & AF OO E 2 JoTYIHI LTz & 2 OYJEI7Z2RIE Uz, YIEIf X 22°, 32°,
42°,52°,62°D 5L L. UBARIZ 0.5,1.0, 1.5, 2.0 mm D 4 5 & Utz HETTHIRF O IZ F & Hi
&L, BUMIRRIAREE & Uz MEYIHITIE. ORI TE YIHIADUBAROIINE & &I F 577718
Uiz Fo. BREBEHROREOVETIIE E 0TI REDN>Tc, LD > T, AF & N AREEEE O
TN &, avIATFy, B UAVRBAFEEBEEOTE T E R, I URARDBREEN
REWVTEEIMU =M, YHIA & OHRERBIRIZEED SNiah > 7z, BIUTHITIE. T3 UIEIA D ULA
mOHINE LIl D, BREEEHE OWERERIZZED SNEh - Tz, BUEIROESE. Yl
ARDEEINT 213 EHEINT 2D D o b, YIHIf DR & ORMERBRIEED SNiah o iz,
BT AN & 597, UM THIHITIORESRFEAEED SN -T2, YIHIARUBARE/NE <
952 LT, BEMOYEIFIOBENNE L Tot, BREBERORKZTVEAEMETE., NEWLYIHIA D
YBARZRET 5 T L TRBEEEROFERMZ, NEWYHINTYHITES L EZ 5Nz,
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BOEOFEIEMEIETH 2 AFR0e /F gL
TR T T RE R AR RTRR UE, INRE D 1 &7 )L D i i
I K BMERE OIS IED M EWEGAD 51E 0, @WK
RIEERED 5 HIBRIRIZE RANDHHIE HIRFTE 5 (0
K 2006) 728, TEFOEFELEFHAPTEHEIN TV S,
AFR /FHREOINETTHHINTE LEREICOWV
TUE M OYIBRRRE . IR M 7 & DB T —
ADEEfHEN TS (MR EWIZLAT 2004) S, FHEF
HARIFEDZ 5 LicT— 2 DBIFIIHEA TR,
BB OME LY IREREIC B9 2 B35, 2000 4F
TAMBIERICITON T E T2, KRS (2005) 1X, EHED
2—71 6 KR ERRIEP AR, e, dh) v >
TR ERPE L, 6 KFED S5 B Eucalyptus botryoides 13
BEMRE VENCIHERMEN T EZBH ST U, [Flf
FEOM & U T ORMMrREMZ I UZes #OF 5 (2006,
2007) 1. BEARFED Y > &V (Melia azedarach) & F % >/
F & R (Choerospndias axillaris) 0 HEHGTE-D X5 58 KL |
AT E, BEERE, 27070 7 V)VEM, JEHE
BEREZWEL. TORBNEBHZHLMMI L, A
&5 (2012) 13, EEEI—AHY 6 BIFEOMEEERER. K
BISHRRO § A, REREZROOEINE, KUHHEE,
ona T4 7VVMEAZEZRIE L. ZTORTEERICE
smithii DY, BEPRKE VR, KERTTERO THNNE

BREZE B39 7124 1 JSREZIE T4 GE 1] 24 1
1) AR ABITET ABHII T » H5HERIZE ik

MR cEZ e 2B LM Uiz, HIE - #54 (2017) 1,
[RERE L REED O Y OFIGEREBR A T
BRI TV, EHIC X BBV AF - b/ F LD
WEHSMMI L, a3 oYU REEEAME LT oI
FMHETEZMERETS R LI, TDEIIC, H
PERAEBIREOME - PIBRHEICEI T 2R EER SN D
DH B, TOHT, MESLYRE DB S KD
MR L Ut cEBBES ROoh o> T3,

YN T &%, YT RIS X > THE O~ =Yg &
LCRREL. MROZEEOFEE, o L7z
1752 BARMGEMTETH %, KEERZ(EEPRKAK
AT 25EICREMPAKR LR EOENDHRETH D,
P HRIVF - EICFIHT 2EEICEF Y T T
BHTHb, WVITNDOELEE. AMZHRICHE LI FED
FARICHIRE S 20BN D O | YIHIIIN LAV E B R E] 240 -
TWa, LEh->T, HEREBORMICIE., ZOME
OME - VIERREZ D Tl S HEHIMEE IS T 2 03
WNH5, WEHMEOFMHNSNEYHHEFDRIT
&2 UYL, CIEIEh 20 k< TEEG, b
PR, I THER EICE BT 2 DFICEETH S (F
A5 2007) , THNET. REERNEYHIAXTDH S
2 e Ul 72 RS YIEI 1 2 RlE LTz id Nkt 2 <
BRENTETED, UHIADPYLIAR (Franz 1958, Stewart
1979, Huang 1994) . YJHI|3#E (Inoue and Mori 1979) | X
FC I E (A2 1l 1980) | Kk ME R A (KRR 1960, Stewart
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1971) 75 & OFEIN T OEERFARNENTE /2, EHNOTE
BRI OWTEYIHIIEARSNTE DN (PR - F
(11 1957) . [EPERAB OPHITEICEE T 2 M I E K207k
W MRS (2020) IEEEL—A Y 6 BFEICDWTT Y
FH5EE 5 mm O Z A TR Uz & EDYIHlh
ZRE L. KEEEOKREOBTRIE ZYIE DR E WV
MhH 5T EEALMNIC Uiz, — 7. FAMNZYIE]DT
D2 oeYIlE SR e LS I3 E 72750,

AWFEI E pE PR BRI O 728, ZOREIEEIHS
MCT BT ERENE LT, EHERABHRS Bz 2 X
TCYIHI U7z & Z OYIHI ) 2 30E Uz, HEYTH] & BRYIE] D
i 52T, YIEIA & UBARDYIEIIIC RIS BT D
WTHRE LTz, fERBIEONRE E LT AF YNGR E
127z,

FeER ik

HHIAA

BEEIM &, BRI IR PE O Y I T WV (Cunninghamia
lanceolata) . fEFVLFED Y > & (Melia azedarach) | &
MR FE D — ) 2 KitfE (Eucalyptus maidenii, robusta; L/
T E. maidenii 7 L— 73V M. E. robusta 7 71— 71V R &
T %), @EEDY J I (Liriodendron tulipifera) . %
BRI PED 2 (Cryptomeria japonica) D.0 &3k & LTz,
BeHIM O~FIEE, HETIEID & & 50 (L: fEHEATH ) x 10 (R:
FETTI ) > 50 (T: R ) mm, BEYJHID & Z 10 (L) x
50 (R) x 50 (T) mm & L7z (Fig. la,b), awvIoHFréa
UV FE2MlENS, v AEea—hD, AFIE 1A
TR 5 HeHI# 2 PR U 72, b O YIHIEERTR, YIHImm &
KOO S 30 mm ONE THHIF 2 2 778U, YIHIm
ZERBVTOEE, W JEE &2 FATHE LR
RO Z RS, ERZAE L, &%, HUERY
WEL. AR ER (RiEE - RIZBMOKED &8
IKHBR 2GR UTes #EHIM O EIKR OGO, 04
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Fig. 1. UIHIRBROBLIK
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TRMKR BB ATBF SR R 55 21 % 2 2, 2022

DJEIC, T TV TT3% L 18%, LRV T 74%
& 1%, 2—HYU MT75% & 57%, 2—HY RT71%
L 42%, 2V S FTT3% & T8%, AFXT38% & 165% T
HoTeo BEHEHOFIIETOM, AMONEIC, 3w
YT 361 kg/m® & 351 kg/m’, B2 & 2T 387 kg/m®
& 451 kg/m®’, 1—HY M T 633 kg/m® & 663 kg/m’, T—
AU R T 716 kg/m’ & 688 kg/m’, VU / F T 350 kg/m’
& 385 kg/m’, AF T 292 kg/m’® & 288 kg/m’ TH - 7z,

IHIEER

UIHIEER I (&, Y& N2 AR B ( BRTE RS AR AR T
Z-138) (A 2018) Zffifl L7z, YINAZ EREICLT
&€ LY TEIC D > THREIMZR FE8%C LT
2 JGCYIHIL 7z (Photo 1) o YIHITEIZHINHDEZ A 20
mm OF X & U, ZOMEIE @ (SKHS1) & Uz,
YN &, HEYIE (Fig. 1a) & REYIHI (Fig. 1b) & L7z,
WYHITIR. FAARICE B FHI D DX S YlElsm &
MHE S TEATTH O BRYIHI TNV L —RIc &5
B YIHI D & 5 1 UIHI A 1 & ke 5 R E T B, Mt
YRR O IE F S Hil (LR /1) & L7z, REUIHIHE D
GIH A R B O H i (LT 1) & Uizo #E - BEUTHI &
£, YIEIEE 10 mm & Uz, YIHE#HE I 5 /s, YH
EXE 50 mm & Uzfeo, YIHNCE U 72 I§1E 10 ms T
H3, YHITHEOR A 200, 30°, 40°, 50°, 60° D 5 54
& LTz, BT A 20 & LIz T UM 220~ 62° £ 755
1zo 723834 7 AMIEEE Lish o Tz, YBARIX 0.5, 1.0,
1.5,2.0 mm D 4 5&fF & Uz MEVIHITIE. FHAAKICK
LD DX ICKEMERHNEZEMBVEEZ LN
FehS, BEUIHI & DL D7z, AWIZE TR - MEYIHIT
KREZIEM 72 - Tz,

EEOYIAIA T, 1 HOWHIM Z R YBARDRE T 1
EDYIEI L, ZF D% LWHIM I 2 72, T 0—j
DOFIEZSYIEIATA4EEOER L, ThbE, 2UH|

WA
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—DWHI TIERYPAR T 1 | DU 21T 7, [

U 7= b O % 1 BRI D & 5 (YA %) < 4 (F¢
DR LI x 2 (0 or M ) x 2 (4t or BEYTHI ) = 80 A
otz 12U, =5 R OUMOHHIM BAE L
fetzb, YIHIfE 50° DM OREYIHNIZER DKL 3| & L,
YIHIA 60° ORYIHNI TR 5 T2,

YIMIRE D 5001 (YA M &7 A ImDT]) F, & 85597
B (UM e EE SO ) F, 2T T EO R ERE
DO REICH O T2 hm—Re)vcill@ Lk, 9
TN oOWTE, YIS TICER T 2 172 1E, Z 0w &
AT 5 iz e Lic, D0 Tid, Yl
M- TYEHS 2 17z 1B, BMENCIh - Thib 2 1%
fre Uiz, a— R )VOMNEIIOT VTV ¥ T THEE
(& 10kHz & L7z,

Y AP 3

IR BT B ETHIH

a3V O.OMEYEIA 42°, YBAR 1.5 mm D5%
- THEYIHI L 72 & 2 O YIHI ) DR ZE kO — il % Fig. 2
IR, 757 ORHMNRR (ms) . HEEDYIHI N) Z2
RY . YIHIIMEZE LIZCSHZDOMN 1149 ms TH O, 7
ThHhSYHIDEE > 722 W GiAHMN Tz, YIHNCHE L 7z
H 3 10 ms TH B DT, 1159 ms ¥ TYIHI LIz &E X
bz, TOLE/OLNYBOEEZ FITRY, BRE
DYEDWSHN TS T OYJHIDOIRE D LD DICES S
KICEHD A r — )V Ulc, MNIEDRMICERAIC
YA &, RMITHIE L, XSG TYIE A Il
HLTWwaZ L, ZOR%R3IEHHEPBELZC ENEEH
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Fig. 2. 27 379 .0 OHEYINIGIC BT 2 Yl o—
51
RN ED . B E D 172 RT, GEIET O
UM TR O NI YE 2R T, UM 427,
YA 1.5 mm,

D Type I (FrAD) IS MBI TNz £ XS
Niz, Type I DYJHITIX, FERTTICEENEMFIENS
?'J%%i)\éb% T ETYEMNEEE NS, SeEnDERE &
. VIR R ROIRETHR S FiFsh, dthidmg

@?%owml@mﬂfu\%%ﬂ&mﬁ@%wm@@
BOIRIND, SEERH L YEIfE & UBAR O Tl
EORIETE Type | OYJHIE & 7% 5 fz, Fig. 2 Tl&. 7%
KHITTRUTZED, eBEnoRELYHIOE—2 D0
BN L TVE XS ICRZ %, BEOYIEM A -
TWakd, 757 DR & YlJE D17 THRWERTD
HBRT NS, HENORELYHIIIOE - OAED
DEMTTNTVEH, LEHNORET ZEmICRS K
ERYIHIIABMER LTz E 2 5Nz, MY B %)
HIN D ¥ —27 LHINOFEEDIEIE, Triboulot et al. (1983)
%> Merhar * Bular (2012) OWFFE CEMERR SN TN S

uiﬂmﬂﬁ®ﬁﬁ£k&mﬁmﬂ%®@ﬁ@6\E—
27 R LT YTE ) &%*Uh@%ih“ﬁﬁb LTwaTeEh
Do Tz BN, FEEHYIRIOEE. RMHUNCERL.
ﬁhﬁh@*%ﬁf@ﬁ%ﬂfbivxrﬂﬁiﬂj8@
BENZMIREDECZTERH B, DX, Y
ho¥—73 Mt FmteRzMatd s E e EERT— 4
THHEVA B, TIT. YHINORKEICERL T
fiTadc &b Ui, YHIMDOEDORAMESE Fmax &
U7zo RCYIHIA & YBARDOHEE TOYIEIORE DK L
4 [A]D Fmax O-Hfi% Fomax & U, BFEL TG L 72,
—7. B o0, HA—%FTFTH>Th 4RO
ﬁbLL®$TE®ﬁﬁkk%m%ﬁké®ﬁmkk%
WG O DR E N EEDH - Tz ZDHEE,
D£L4@®$ﬁ@%ﬁﬁ¢%a*“ﬁbi&h&%i
Lo/ &2IcH AT LED o, Bz ot
DI A (|F,)max ) Tl 2 C Ei b Uz, [A—2&M
TTOYHIDFE DR L 4 [0 |Flmax OFEfE%  [F|max
L7z,

BBEEHYHI LIz ED [Flmx EYARB XKUY
Hif OBRZ Fig. 31CR_ T, L2 B O, F 2B
MOKRTH 2, RTORBMEICHNT, YIHIASULAR
OINE & BITTERINIHEI U Tz BB LD LU
k%wi— U M WBMtORFE & LbXRTER I REDN S

— . AF LN AREEHORNY /& O

Wavﬁ/ LU VEAFERBEDOT T IR T,
COXIIT, BAHEEEBORE VBT E T IHKRE
WEmAY D o Tz, T ORI, #Z1L (1980) DFFZET & il
BENTWVWD, —hH, =AY RIEF, =AU M LN
TABEEENIRZVDICEED ST ED NN
oo HLCA—HVTEI—AY RDITH/NSWEIHINT
MLTE, MLLRTVEEZ SN, 2 TOMMEICE
W, UM ELMTYHINOREZIRIEFEAEEDLKR
Mmolz, TR, EDORBIEE UM & DM TERBEEERD
FEAEEDLLRVWED EEZ N, EH 1, mﬁ
2 0.5 mm M DOYJHIf 22° DL Tld, AREERIC X

| Bulletin of FFPRI, Vol.21, No.2, 2022



94

, LM
(295 kg/m? 43.6%)
700
600 | |
Z 500 L
% 400 -
§<mo-
200 |
100 | _ -
L
05 1.0 1.5 2.0
PHAZE[mm]
mofkyyybﬁ
(399 kg/m? 76.1%)
700 |
600 |
Zsm-
% 400 G
%sw
200
100
0
05 1.0 15 2.0
HHAE[mm]
A XM
80 1 (293 kg/m? 151.5%)
700 |
600 |
&, 500
§4m-
LLR
05 1.0 15 2.0
tIIASE[mm]
oo BV X VIO
449 kg/m? 78.89
00 K g/m %0)
600
& 500 |
x
g 400 +
S 300 |
200
100
0
0.5 1.0 15 2.0
tHAE[mm]

LNEE[Z A i

a3 yHF LM
[ (363 kg/m? 59.3%)

0.5 1.0 1.5
tHAZ[mm]

2—7 U MO
© (682 kg/m? 74.7%)

0.5 1.0 1.5
tHASE[mm]
av 3y Vi

[ (350 kg/m?3 65.5%)

0.5 1.0 1.5
tASE[mm]

S —7 Y Mibf
(664 kg/m3 57.0%)

0.5 1.0 1.5
HHAZE[mm]

Fig. 3. MEYIHIC B3 % 12507 L YN 35 K TYUBA R OB

2 B0, R 2 BRANOMORERZ RS e T —N—I3MEHE R A2 R T KD R O RRSNN O BAE IS M D

BRI &L B/KROVIHZ LT,

TR S IRZE T T 55 21 % 2 2, 2022

2.0

2.0

2.0

2.0

20 x0M Gl

(365 kg/m? 91.4%) 270
| m32°
W42°
i Ms52°
r Me2°

0.5 1.0 15 2.0
LA mm]

2— 7 YROM
r (715 kg/m? 68.7%)

0.5 1.0 1.5 2.0
tAZ[mm]

VA )
(393 kg/m? 101.6%)

0.5 1.0 1.5 2.0
A [mm]

2 — 7 Y R
(690 kg/m? 43.9%)

0.5 1.0 1.5 2.0
HHAZ[mm]



] AR DRI 95

FTUONDLF & x> T, BAEAEHDORENEALMET
&, NSV YIHIAPYBARERET B T & TARES L
DN VIR & A O/NE R YJEI S TYIHITE % & 2
5Nz,

HEYIHIEED |F|max & YBAR IS X YA ORIfR% Fig.
4IRS, WINOBEICBNTE, TR X TH
DIENED o7z, B NIUBARNKZVIE EBINT
SIEFMNA S NTD, YIHIA & ORMEREFRIGFED 5N
otz b TSI LA, BREEEROAKZV
BIfE ERETWEADD o Tzo FFRIC, 2—AV 28D
B IIOKE EIFHEE T, YBARDERAKD 0.5 mm DZAF
TEH, =) USOBETIZ 20N FUETH > F2hS, 21—
AU 2BEOREEIZ40~80NEHH Tz, Tz, I—h
) OFEHE(R 2 XIED ORFE & kR TKED o T2, =
U EDOHNC I HERIABED & DAY D (Thinley et al. 2005) |
AR THWZZ—A) 2 BRI DV TEAREDEE T
o e DT YT Mg 2 ke O (ke
R ) DYEEIM S Lic—EThh oz, TORE, Jk
HNOHEREFMMNEH L, FCYBARZRELTZE LT
&, VEODEID—ELELEN 5Tz & MEHERF A D
REVEKELTEZADN, TDT NG, RIIZET
Hwiza—Aav 20X 511, KENEETEWVWIGHE
W IE— Yl 2 3R U C & B @O UIENE E Lwv
EEZ BN, DM EAM TS J1OMEmDEN IR
S5NEh o7z,

L)< BF B85

T X OO 3200 YBAE 2.0 mm DT
REYIHI U 72 & & DY) OREEZE L D — il % Fig. 5 1T/R
T, NZY L — I KB HERYIEI T, ZEE#nEmEidn
ZUNHhSYICD > TRATZENNFHET S C
ENVHILNT WD, HARYIHZE L 725 RIOFYHITS .,

—\}\Ef‘ﬁﬁm

(VIHIA320)

63 64 65 66 67 68 69 70 71 72 73 74 75 76 77
5 (ms)

Y 1aH Y1V #88 H 5 10msth

Fig. 5. &> & ¥ DM ORGYIHINC 354 % Ui ) o —1H4i
BTN, RN R 12 RT, BHEIETD
YIHE R TR o NIV 2”9, VIl & 327,
YBARX 2.0 mm,

RERHITRLUIEE SIS, YIBOTMNS Ficmh > THE
FIND 5 DRSS b N Tz, HEYIHIRE D SeE#ln O R L E |
WKYHITIO E— it E iz & L FEK. T D 5 DT
DHEENOFERICYIHI DO — 7 KT 1O
TY—UDRO 5N, BYIHICET 2YHI I OE—72
EHEINDOFEE DX IGIE, Takano and Fujimoto 5 (1999)
DOMETEMEZEEINT VS, 70 ms DIFEHEENZIED SN
Bhoteh, LD s hFDOE—r7 X0 &/NE &SN
DE—I R 5N, TOXMTIE, GETRERT
FROVHENGEENDREL TS AEEEND 5, K
ERYEIIOER & HENORENELBERL TV S &
EBZBNTTd, BYIHIEHETIH] & Fsk. Y1 O&RK
fifi (F,max & |F,/max) CaHilig s & & Lz,

FRFEZ REYTH U7z & 20 Fimax & YLAE R K T YIH]
A OMR%Z Fig. 6 1< T, MEYIHIRE & FRE, EORREE
YIElLYBAROEINE & BICE I U, AF
REIVAY A=A M TERNNOREEDEHETH >
Fe—iT. A IATHFURY S FNLENES TV
EMoTe, TOEXIIC, MYIHIEIZEZ D, BREEH
& DIRMEREFRIGERD SNEh o Tz — T, YBAE 0.5
mm N DY 22° O TIE, EDRIREE 337713 50
NIEE LGS T, YHIARULARZ/NESRET S L
T. BIRICBIR R /NS WYIHI T CYUIEITREIC A % &
EZ BNz, EOREEAM & OMETES ﬁblilﬂbi
FEAETRN STz,

MYINNC B % [k max & YBARE X G YA OB
%Fig TICRT . AFLUNORBIFET, YBARMEINT %

EB D TNEHEMT BHEA D - To WS, YIHIA S AR
ﬁ*ﬂl&@ﬁﬁﬁﬁﬁﬁgﬁﬁi RDENTE o T, EDRIFEE I
M EDMBITEDINGENVZIEEA LT > T2, 5071
ERE, av 3oy oy /FEYHILREDOE D))
WP NE o Tz, TS OB TIFEE N 2R E X
BFICYHITE R EZ SN, 2720, TNH DR
BEBO/NT VR TIE, INEWYIHITEERICEN
MECTLESIEREHD A5, HENnEDERIE
EHICHETT 208D D B,

BEEDT
YIHI A P YBARD YR 5 2 % 520 DWW TR
TREBEMNICHBMGT 5720, YNl & YA R Z 3%
B35 1 X TYUHIT (Fumax, |Fmax) Z2RB U256
DY a L RERREL b, ¢ 2/ 2 /I K - TRIFET
EITRD Tz, 172720 0 IEYTHIA ¢ BYBARDRETH S,
&ﬁ SOKE &0 72 KBRS [l AT 217 5 Tz

T T OEREIF I OFERAE Table 1121”7, 2¥5, R
W EH ST APRERMTD 5, HEYIHNICDOWT, Y]
Hifi OB oICEHT 52E, 2—AHUREI—AHUM
DIRBN IR E D > 7o UARDFRE cICEHT S
L a—H ) MUS ORI 40 ~ 50 FRETH S DICH L,
—HU) MIZ 100 L ETH o7z, I—HVIZYIEIARY)
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Table 1. $:53)) F max O]k X OB & Yl

Table 2. 1§57 )1 |F |max OlllitX D% & Yy

R A YHIImM  a b c R? féf #f YT a b c R?
AF e -49.81 207 53.52 0.83 AF it 6.88 0.09 13.67 0.48
av Iy —-66.38 233 4341 0.64 IV it 021" 036  15.96 0.39
oy /% i —80.88 257  55.80 0.82 a9y /% it 334 0.06° 29.25 0.68
R VG it —-68.28 251 5840 0.79 R fit 7.100  0.16 23.54 0.55
—HU M e —153.89 6.28 108.89 0.70 —HU M it 60.40 —0.45  30.74 0.33
—71J R ME —105.19 485  41.65 0.63 —5 U R it 37.17 029 2143 0.19
AF Ui —-12.23° 198  28.61 0.58 ZF W 18.09 0.53 7.68 0.08
avIAYYY M —40.01 171 24.84 043 avIaUYY M 035 029 1330 0.32
ay JFx Fik —40.57 157 3295 0.73 ay /% Vi -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
—HUM 1 -69.61 3.07 5430 0.77 —HU M i -1.76"  0.04" 4122 0.68
—7VUR 1 ~36.68 170 4122 0.80 —5 U R i 343" —0.01" 33.97 0.65
a:YlF b YIHIA ORI ¢ URAREDOFRE Rk a: Y b YIHI ORI ¢ UBAROFREL R2:
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 FUIIMOTO" 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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