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TEZ, FIARMFAE L L DILERIRO—EE L LTI L b EIfFTE R THA S, ZORIILS
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wHET B hHI Y, FRERML R EESER, NEARMEE, SRR GENTRE, 25
BT ORI R e el RS CRERHE, SN PIgE, TR, SR, TTHERE, ER
FfTh L b LIS, Rk
HEEEELBRHROTERT 5,
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HREIRA L, 2 O b #H O
MEFEL LT, I<HAVLhZEER I\
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Cutrer-head
Ty g—Aw R

Knife
#7

specimen
= F

Fig. 2 & ¥l & & Fig. 3 Ficixicb  BIEIFIDRE&R
View of cutting. Relation of forces acting on the
knife edge.

B BECHETE 205 Th D, SHEWHCRIT 2RNEENRCOW T OIS X CAMT T tic
MLENTR DY D, FEROWIEATIHT 5 FRHEREE X 0 WEMIERT L 0, B D EIAER L
Fig. 1~2 IR T X 5127 71 ABDOKD A X OCFEEO RIS Y T e D Th s,

Fig. 3 iRT X 5 WHMHARHM & §I 5 7o bt e 2 AMD S R MAER L hidisbigw.
P LB PIRC IR RR OE » #3502 £ %, RIKMID HF & 2 e BEF RO Z5 R h s
b, WIEET bbb I D EEH E 2K 0 #5350 Haupt Schnitt Kraft % P, #E 3o bEEEI D
#{ Stoss Schnitt Kraft % Q THb T2 L 2 T5, LEBDTHY X—~~Y FIEAT A 2% T &
ThEHNLE L » Y 2 —~Y FOIEGERLY HESERCEASROS N T/l $I 0 P, Q Ofig\DRR
MHARBHILT BT TH B,

Q={T—Plsin(a+8)}/cos(@+8) rurrrrerrennnrneeeeenn. (1)
LN B Y &=~y FORRALL & OEE (em)
HY H e~y FOFRC L D EEBEE, fokh Yy & —~Y Pk §=0° O #H
fHIE L7 (deg.)
@l LY FRORTEES LA (deg.)

thezie T & P wiEllET s itk ) Q 2t ERDBOIBETTHE0 5, TOkD b
A ZEE, BARE LT, 2EOMEERMHL Fig. 4 WWRTEERO X 5 KA ITRERMITES%kL,
BHRIOWAIIIAY v w 7572 L ) TOBEREZTET 2L 9 LD TH B,
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7o EOFEFITIHILILABGRICSH Y, BFRHERC X 2BEESS MR TE 2HMETH O, b
BRA Y v e 77 7 OIRETF oA L OBRLAKCL LA UDKRIEL, Wiyl b EHROA/MNTIE U 8§
HiHT 2 B0 5, v ve r s 7OEFERC LR L, B EFERRLERL.

EIRIGMF & LTl D SR #HHI ) EBROMZE R0 b, HEEOFFEL S AL L, 2.25mm/sec &
Lice SIIARIL 7 51 AOKEED ETHY TEX, EEIEL ML 2FOHEIcE YD ch Yy X —~o ¥
DEEL M 2FE T T4 AT L D OF BEEEE LS T Lic X DR LR,

ek, ZOWE TR NYOEAEECLFHY Fig. 3 1CRT X 5 cEdi.

3. # 5K & #

(1) #RERBAM SR UoRMoEEI T 3ENE O, KIEEH 16 8, &% 25 EadL
oo TRHLDOEWR, THALBEBIHE 1RO LS ThH. ThLIIHKI VEEH 2 FOBERIHERRF b o
B L, SPCHERL TR E L T, Fig. 5 ©CRTRTEORBRA IR L, #Ih#u
Hll % 1 & ERRWBIRIC & 5 & L DFHER THEAD SO T, HIY EEEE 2 TR L, HilpEx
HHEF RIS HOCULE, BHOBEL L TAHLDIEATE L L, RAETILH! D HR % i iy m &

% 1 % {(EEMOSEIE L EEFEED

Table 1. Specific gravity and width of annual ring in air dry condition of test species.

Specific | Width of

No. Cc;:;];l:n Scientific name 1 gravity |‘annua1 ring
, - B o - Ckglem) . (mm)_
1 A ES Cryptomeria japonica D. Dox 0.40 1.7
2 avYv <X Sciadopitys vertillata SIEB. et Z. 0.41 0.8
3 F F = Vv Abies Mayriana M1YABE et Kubpo 0.43 4.7
4 o~ Y x 3 Picea polita CARR. 0.44 2.2
5 = VvV = v Picea jezoensis CARR. 0.45 0.9
6 kX IT=TVY Pinus parviflora S. et Z. 0.45 ! 3.5 '
7 7w < Vv Pinus Thunbergii PARL. 0.53 2.8
8 v W Tsuga Sieboldii CARR. 0.54 1.0
9 T h = ¥ Pinus densiflora S. et Z. 0.55 3.6
10 F'w 2 F Populus Maximowiczii A. HENRY 0.36 3.6
11 XY axyrF Salix Caprea L. 0.40 3.5
12 v > Tilia japonica STMX. 043 | 1.5
13 7k *+ Magnolia obovata THUXNE. 0.47 } 1.2
4 » vz Cercidiphyllum japonicum S. et Z. 0.52 1.7
15 ¥ * ¥ Fraxinus commemoralis Korpz. 0.57 1.6
16 =713 Juglans Sieboldiana MAXTM. 0.58 2.6
17 ¥ 5 X = Fraxinus mandshurica RUPR. 0.59 0.7
18 7 H X = Ulmus japonica SARG. 0.60 1.1
19 % 7 Machilus Thunbergii S. et Z. 0.61 1.9
20 7 + Fagus crenata BLUME 0.62 2.1
21 v 1 Shiia Sieboldi MAKINO 0.63 2.1
22 &+ > Quercus crispula BLUME 0.66 1.4
238 =~ v A Betula Maximowiczicina REGEL 0.70 2.2
24 A XX Hh=T Acer pictum Thunb. 0.70 3.4
25 7 h W v 0.93 2.3

Quercus acuta THUNB.
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L, ER0OFEHIBCEI Y 0.2mm BEXRELT5 L5 R
FaREL .

(2) #EBAY SRS SR bR O R R
8, T R.65 FRED S D& AW R BIIEHEF 1 7751V X
— CRTEMAERC TR U e (BB A X HE 67, $1H Vitrified,
B WA, #&&lE G, RLE #30, FH R CHEEE R 2000 7/min, H
e xt3 A 3° OUFEIGRMETIIEE L, &b 2w A
Fot LHEE (EE 37, M Elastic WA, $/1000, #) T
[EHEEL 500 #/min, N¥Rxt3d aEMHE 1° LT T, &ML
WFEERE R T2 B —HRicTe b X 5 12820, LR, N

Fig. 5 R oRAR, B ) .
Shape and dimension of BoFE D LD F CIKE TRE LT CTHE L, LN

specimen.

P EEART X D 100 HOMMAR L ) WEOMMEREL, &KX
0.02mm P78 % X 51 Lico TDZ LIZHAD/NE WHEDEIMIESTH O, HAEL 15" BIT
20° FRLLEX 10° & 60° ¥ T, &FF6FBHAMML CHH L.

Z OWFEDEINIKMANY, 25 B\ THEE 3 X OUR A 0l h #HiA Bl 20°~70° OFEFC 10° &
L 6T, UPARIIAIEARYER LIEE Tt 0.25, 0.50 3 X% 0.75mm, RAFETIX 0.13, 0.25,
0.50mm O 3T L X TERL,

4. EBRHERLER

(1) HYEROZEHLHBEIBDOERK

8l 0 PR OAEFFTRE 5 1l b EHO BB 0 BER OB AIET 5D DT, L 2TH D Rl L%
BERMEAD D, T OEEIRILIYI D B A R T 5 LIC BRI 5 X 53D THh D, INHD
BRI oL TIHEBWRIAARA DN TR Bith & b, EBOSEAL, TOERTLALRD XL, »
TSR E TR R T O TH B, Wl W EROEEE RTEAL LT Yy w 77 7ERERT & Fig.
6~9DX 5 Thb, FRFHFIC iu, FBFcEnmtii e L, MEETY Y O%d, BLhAEA 0.2
mm BREECHIUE, SISO A/NCBIRTE, WD (ERDERCHES 10 50T, 1BEEIR ETREL T

e

Fig. 6 #Y w75 7EEM BEE Y ¥, UHE «=20° €HAE t=0.25,0.50,0.75mem FEHE
Example of oscillograph. species. TSUGA, cutting angle a«=20° depth of cut t=0.25,
* 0.50, 0.75mm, radial surface.
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Fig. 7 FY e FI7EEM BEY S, «=50 t=0.25, 0.50, 0.757m fEHE
Example of oscillograph. sp. TSUGA. =50 t=0.25, 0.50, 0.75nwn, radial surface.

; 3 — < o S o S g -
e _n S o - = :_:*g, a s I- G

EB R A

R

Fig. 8 AV wrF7EERN BE 7H<Y, «=70 t=0.25, 0.50, 0.75mm FEHEH
Example of oscillograph. sp. AKAMATSU, «=70° t=0.25, 0.50, 0.75mm, radial surface.

F&g. 9 Avwers 7%@@ ME 5y 5, a=40° t=O."13, 6.25, 0.50mm RO
Example of oscillograph. sp. KATSURA, a=40°, t=0.13, 0.25, 0.50 mm, end surface
B0%, HEAERERN, YD RO BB EEIES EERIER L e v, BIEIA 80°~60° DEEM TR H
LB SRS, BIEIED 70° 10T 5 LEI D BB RIE L SR L0503, £OEEIA2 2 Th
X h, YD ESFHEINLG B en sk RTREEL b, CHOOBFREBE LT S L
TYH, H=F, w+D IEOH b IO LR : TIREDOEY ZBIM L L THINA D L BRT
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Variation of cutting force at various cutting angles.
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5 Fig. 10D L5 Ths, ERIELbITH
K}{”l KAEDE . . S e "{t. S mg VUH
14+ Radial smpace end smface ULl bk~ i o= L O AT S
a2k~ —dt’/’f/l 0,‘[1//‘07;/ _—_:——«—_ depfi of a/fm B, A OEAIT 70 BT HEEE L
g o s 013 QI T It KABIDH A HOTILY)
g // DO ETNIALE EEI ) OBBADRD
S L )
%0 / X5 ABUET RohF, Sk Lo
A ;
N B, EIEARE < T B
s, — "T' L BERRLTES.
10 30 50 70 70
murlmvmwfﬂf o a L QYA LRI S LTS B EISIHE
il
EW— HT | ORI B\ CTHEET 5 L, EHENID TS
8 WCEJAR 0.2mm FEEETIEL 20°~T70° 0]
[N \ o s
5" AT MBI CIX I DB/ E TH DT, L
4r VARV .
¥, DAV T3 THI D EHO KB DIe\ -\ bowp B
e Y
oL S W Continue Type Tdh b, ELEABRLRH
10 30 50 70
6} T L, T XL OTRMISHEOHBIZ &L,
14r TSUGA /7y HIRE 3 i e 22 U ool bh B 7edic,
2r 7 \ Wi BHFUE Break Type kich, %)
L P
0 /am P Fb B & 51T B0 SN 70°
8+ // . .
ol / \ T B L ENIT Y BER & U, 4
AL | REGELL B SR, Wb BiEsE
o+ L _ " "~=  Flow Type &7 )ELOEINIA L OTR
/T R N T R 2

AR AT OHE IR TR BHES FIic BT

& o383 2R Shear Type %
WEhOBEDRL, HI 0 EROETL BHEFFOSE L3R b, EEIOMINE L, EREEHIEL
QPER B Z LB b,
LED & 5 @ HAHIEIE O LERDERE L DITBDORIcDTH B2, IR RDZ L EEEI R,
(1) IEHESNC B TITAERE L LIIBE A A1 SARCET B, FOMRLERITEEARELIT
WL WRE e, SRR/ e hBlRSRHR LRI,
(2) RAOWEY D TREMIEDORE VST SIBIEEL ChoT, 3,
D5,
(3) 40X 5 CHHEOERMA X B TIIERAENKRE VL XX, AT LT,
b F = Y ED SR, BEEEMIONIESARE W X IIRER TR R
(5) RAFEHID O%4, $BERH S XOBIBNT, S bEREED, HcEfotLhrd
ThHe O LITUNMIAE, BHAEN KL 5HEETH S,
ek, BV EHUILIED X 5l ER OB CETIT 5005, ) EHEOREIERTIEDR
BB L D AN TRE R ~ 2RRVT, F¥ — 70 L L/ Sh B EEWE & 2 RDIEHR L D

B = FETIIIRET A L

(4) =v=v,
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Fig. 11 G HI EH 0 & D FHF O —
WE ~ v o3, BI4If 60° BIAAR 0.13, 0.25, 0.5mm RHOTH
P, T: (3853A&E 0.5mim  Po, To (ZEAE 0.25mm
Py, T 13E5AE 0.18mm @k X OKFEIEIEEET, P 2%RT
Example for determining method of cutting force.
Species: MAKAMBA Cut surface: end surface Cutting angle: 60°
depth of cut: 0.13, 0.25, 0.5 mm
P,, T.: Horizontal cutting force, torque at depth of cut 0.5mm
P., T.: Horizontal cutting force, torque at depth of cut 0.25mm
P;, Ts: Horizontal cutting fore, torque at depth of cut 0.13 mm

PR b O TEDWIE L, ZOMEE—RAEHF CRRT 5L Fig. 11 0 X5 Th2,

(2) BIWVERIECHIT 3HAOR

HDOBIE /TR & AT FBEER M2 & L 13ER ELETH DT, LODIIAE, HFHETH
HOFITEDLINBEYIFETONWT, B 2HEDHA ROV TERYRARTIIR LI WA, K
RO X 5 WA O D FH & —F U CEBIT A4 b IR Tk, BN R b EEE 52D
G ¥ TEE U CERYEML Ui, L o TEIEIEE s % TATHEI D 30 & B BifRe,
b0k r LIS LB AoRIM:, THESRER:, FAL0 RIESLIBEOMSS R EY £ 251D
NABEELEETH LI, D, ERRALERLT 15°~60° ic 6 BEO WAL RBALE. ¥t ALH
IO WAL ESIICE L S X5, WhWARF R OAETHY,  [EEENHOSE L EHR
B, HOEE, OARZEOH D KM XD, WHhYLRFOBEERET TR LS, KERDOHE
DXz idinea b, Hil ) EHCEET B L E 2 bh kT AR/ NS VSRR T, fE
EHE 157 D4 5° O, oFEDHEEIL, Wihd 10° X LTERLKE, Lo THHIA
1 20°~70° OWFICOWT, M b EHOMELT, AFIMEECOWTEONIHREYRRT 2 &
Fig. 12~13 © X 5 THh o',

(a) WHEEEH Y oiE4  Fig. 12 (1~15) RIh5 X5 cFRsEcit@miime LTtuwx
BELRED LS ThHB. Tibb PRI « BALLHCHEGEIEL, 60°~70" ET 2 L BT
52T, ZOBERRTIARSAS WVEEETH D, COMFRY, SOLCEENCRFTS L, ¥ HTH
D EFUC KT B ENIAEOEI BRI R TE L NS, Ay 2 ¥ +F, Y, AF, &+, 27
YXERT ATy, ~hv R, A XY Hh=F, F7, T, VFECHETL, COFER, X
FMERID R D, 1) BEF OB IME R R T EHIEE RS OB - ORI < OR/MISIA 20°
ThHott, AF, THLEIL30° 0L XE/MERR LI, FRO¥) ) I3 2 EIHIFHO FELSE
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KoyaraKl
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and
T

P Q m
—o-— —o— depth of cuf 075
WS T 5 "
025 4
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Fig. 12 (A)

60

2'0 40 60
CU#/n@ dngz/e

i) A A

REHEEIHIO & & OElsIfA & eI P, Q OBIR

Relation of cutting force P and Q to cutting angle at radial surface.
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B ravaagoe " MAKAMBA ;| AxagasHl
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P Q mm
Do o qepth gFetors
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w
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o
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Fig. 12 (C)

FACT - :
Sual TODOMATSU KOYAMAKI
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_3_ depthof Ut 0.5mm
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Cutting angle 0 Ml &
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Relation of cufting force P and Q to cutting angle at end surface.
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e 025 mm /
W T e e b - /
_30_ f— -
_40_ - -
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ITAYAKAEDE

=301 - LT )
-40- - bl
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Culting angle 1 i
; Bl OGBS 0TS,
(%lg0r- I IR R AT E STHBI S h B b
MAKAMBA || AKAGASHI /o ) o
50 / L /' @&.%X_ rO?h/Z)c i‘ﬁ: Q Hﬁuklﬂﬁf\‘t
T —e depfho/cufos/d J
ol e o2 | N / Iy xoFre Xy (Fig. 3),ERAD
0_ —" ’ / c' [ ° S
A ° 4 BER—ISEd o, FORE

=50 I !

~—e.

20

0 2
Cumnda. angle
Fig. 13 (C)

A A

15 o OEEEEETDHE o 28 20°
~40° D/NE - FIIC ST ER R
L, e 2RE7e BIC - HIIR /N & L ix
D, 40°~50° IKRWTIXO0 x7nh, %0
BRMEEYRL 70° T 5 L ARDT
BEEFE (fofe LHSHEREET) 2R bh
By TOZ LITEAENKEZLEL
WL LTABNRS, EOFEE LD
LI EEMhc I X b kD
EFohs L5 A THIbR S & T
H b, ADEHEIFECEEZ ML
X EREEI NI D El D CEEETT 5
ZrERERTHLOTHD, HEH 15
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BEicouwT QP ofii, Fix P

- dez, =
LQoahoEEE RS an QP Gl 15
D% a Z L IR T 5 & Fig.
U DX35ThHs. hbOBIHR 40 853

Lz b eEXbhE, Q=
0 i BBa Mt LT $07
FADhH IR IRIET, SEINR
BIIGRM L E 2 bR, IfIfETS =50/ -1132

CCREHEL I, RBIE oo, G L tan'Q/P DRAR  FEETE, EHAR 0.5mm
40°~50° DFFRAN, =D%M Relation between tan-! Q/P and cutting angle. radial surface.
BWRTD I 5B b, depth of cut 0.5 mm.

(b) AOEH Y OHS ZOBETEFS P X Q xts « oFEYRRTIE Fig. 13
(1~14) WRT X 5 TH D, FERFEOY b EFICHEREGIAICXT T 2 EREORENHLOFh e b, %
Q OB A SN AEIF & LCXAER Y » & RS EEIfEsARE iUl vt P b LirotHs

KT %, LivL, TOEMBIMCETEICIEAR2 2D /&L, SRED/PI VL ERBLAZELRVEGE
bA BN, KETH~Y, avv<x, v, 7 HFZTEHIfE 30°~40° i\ Tl h SO RN
BEHEET S X5 RBIRAAR DRI, TOXRLHAT BT EL CSERBTRERTHLLE
bbb, EIHIEOHKCHES Q IEAN Y & L RMUERATS %23, 707 Wis\ TR IR (s
EXPER) TAEELT >, 7, p=F, 23, »YEZOGHEMCEE THS. QX1 5P OEE
QP r, PLQDEHDFHF tan'Q/P HEIFAT YiciT & Fig. 15 0 X5 THoT, QP iX a=
28~60° DI TILEHEC X 0 EEIXH BH30% LIKTH D, 707 IB\WTHE 40~90% ITEET % .

SHADFEE a=20°~50° CTHEMEHFD EF 5 X5 ERECIbE, 70° TIXTRCH% BT
BE5CiEbl, Q=0 L7585 o XMEHHED OFETHEARKRE L, Biish 507 AStefEESh s,

(¢) F—#EcovciEBEmEAROEDHIVIERDE (PL/Py)  FEHEEKRAEDEI b #HT
AR LTS LITHREDEREC L YL TH B, BHEINHFONMEREC /D1 LW IEMN LD
HR%1EL 7w, GHAR 0.5mm OBEOEHED PL/P) OfEx « ZrcRRTHL Fig. 16 O X

I @=40°~50° Tit Q DfEIX .
. 30 577 : : .
P 0#y 5~15%, 30° LIF, 50°
L E i3 20~100% DEFIC 55 20l 361 : :
Iz bhic. ¥ P : .
L Q O AD HEE a=40"~ 10} 176 R
50° {EC SV TIRHMORY HE O . S
' I 1 n hd $ 1 1
R LT BT3B FC @< § 0 li 20 30 40 : 0 70
. . - Cuffing angle
I E LA, 30° LT T ’ ' i
FEm ATTRLR ol 7 . ;D A
i, 60° M ECIERRLRTH . .
Hic 20°~45° OFEMMACER 20 %1 .
FHI LA, COERER L D s
-30|- -577 . :

-40f- -839




— 8 — MEEARSVIZERS 935
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5 Thbh, TiohbbllEc X 7%

dggl» 110/;2 Bapich REL PL it Py @
2 ~ 8 EDFIMIT It 575, a B
a0F 833 Jek 7o BIC LA, = OE
S e BBRAE LI 5 2203
30 317 . ., Tt @ AR AUEE] D
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Table 2. Cutting force of Japanese woods.

Py kg/em P1  kglem

Species ' Specific gravity CUiated Mogpared  Celgyied  MEued
_SUGI 0.40 4.2 6.0 13.6 14.3
KOYAMAKI 0.41 6.4 6.2 16.1 15.2
TODOMATSU 0.43 4.6 6.6 14.9 16.9
HARIMOMI 0.44 9.7 6.9 23.9 17.5
EZOMATSU 0.45 9.9 7.1 15.4 18.1
HIMEKOMATSU 0.45 10.1 7.1 16.5 18.1
KUROMATSU 0.53 7.2 8.9 20.4 24.0
TSUGA 0.54 13.1 9.2 29.3 24.9
AKAMATSU 0.55 9.1 9.3 20.5 25.6
DORONOKI 0.36 7.1 5.1 12.4 11.2
BAKKOYANAGI 0.40 6.4 6.0 12.3 14.3
SHINA 0.43 5.2 6.6 14.0 16.9
HO 0.47 6.9 7.6 16.8 19.9
KATSURA 0.52 9.7 8.7 21.8 23.4
SHIOJI 0.57 9.8 27.0
ONIGURUMI 0.58 8.9 10.1 24.3 27.9
YACHIDAMO 0.59 12.3 10.3 25.4 28.5
AKADAMO 0.60 10.8 10.5 28.9 29.0
TABU 0.61 6.8 10.7 23.9 30.0
BUNA 0.62 14.1 11.0 22.7 30.8
SHII 0.63 10.0 11.2 21.5 31.4
NARA 0.66 14.5 11.8 30.4 33.8
MAKAMBA 0.70 14.7 12.7 36.7
ITAYAKAEDE 0.70 16.2 12.7 35.6 36.7
AKAGASHI 0.93 21.6 18.0 59.1 54.0
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On the Statical Cutting Force of Wood.
Gen-ichi NAKAMURA and Tsuneo AOYAMA

(Résumé)

The statical cutting force in the case of planing by means of a fixed knife was mea-
sured to provide fundamental data for the cutting property of wood.

As the measuring method, the tension-meter and torsion-meter applying magnetostriction
were used, and both the cutting force P (kg) acting on the knife in the direction of feed
and torque T (kg-cm) acting on the knife during cutting were recorded simultaneously by
oscillograph.

The horizontal cutting force P (kg/cm) was obtained by averaging maximum values
recorded, and the vertical cutting force Q (kg/cm) was calculated from P and T.

The test materials consisted of 9 species of softwood and 16 species of hardwood, and
were tested after sawn from logs, dried to air dry condition and shaped to the required
dimensions.

As cutting variables, cutting angle was varied from 20° to 70° and depth of cut from
0.13 mm to 0.75 mm.

The cutting force was measured in the cases of the radial surface and end surface
cutting.

The results obtained are as follows.

(1) The variation of cutting force tended to be wider at deeper cut and medium
cutting angle when radial surface was cut. At end surface cutting the same tendency was
recognized, but was not so evident.

The cutting force at the beginning was considerably higher than that during cutting,
and the smaller the cutting angle, the more remarkable was this trend.

The horizontal cutting force P and torque T were approximately proportional.

(2) Both at the radial surface and at the end surface cutting, in general, P rose as
cutting angle increased.

Q acted in the direction that the knife raised chips at decreased cutting angle, and at
increased cutting angle, such as 70°, it acted in the thed irection that the knife compressed
the cut surface. Thus, the direction of Q varied according to the cutting angle. These
relations in each species are shown in Fig. 12, 13.

(3) The relations of the ratio of P to Q and direction of resultant force of the two to
cutting angle are shown in Fig. 14, 15, indicating a definite tendency in spite of compara-
tively wide deviations.

(4) The ratio of cutting force at end and at radial surface cutting of the same species
ranged approximately from 2 to 8, with slight differences among species, and this ratio
tended to diminish as cutting angle increased.

(5) The relation between cutting force P and depth of cut in this test tended to be
proportional in every species, and empirical formulas were determined at each cutting
angle (Fig. 16, 17).

(6) As the index to indicate cutting property of each species, the stable conditions of
the cutting force were determined, and the cutting forces in these cases are shown in table 2.

The cutting forces of various species showed a linear relationship to spacific gravity,

and the empirical formulas (3) were obtained at every cutting angle.



