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Tooru Hosur @ Properties of the Important Japanese Woods

Cutting Properties by Rotating Knife (VI)

Cutting properties of the woods grown in South Kantd district
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Table 1, HE lh i o
Species tested
EE W =7 B R B g %
Growiag place | Group Species Mark Scientific name
Zkajgnazu K 181 Pruus densiflora Swsoip et Zuccarin
A
L F 1 w81 | Croptomeria japonica D. Dox
Sugi 181 ryptomeria joponica D, Dox
|
I/LI\an;/x ok/il * 301 Alnus japonica Sissore et Zuccarmi
HEE KRR
Tokyo S
Yamamku;a 551 Prunus donarium Sigsorn
o mazaku
- = .
’;“\ocﬁﬁnéiki ¥ 60 1 Aesculus turbinata Biume
N A S 65 1 Cor ontroversa Hemsiey
Wizl 5 ornus controversas Hemsiey
R B P 2 # . N ,
“Akita A Sugi 18G Cryptomeria japonica D, Dox
Tehit F oA 1y Taxus cuspidate Siesorp et Zuccarmve
BN cv
b7 B Picea hondoensis Maxv
Tohi 27 icea hondoensis Mayr
t c Htmfckzmit‘;:i | 16K Pinus pentaphylin Mavr
D B . vy s . R
Shitnoli 37N Shiia Sieboldi Maxino
e A B4 oo
Kumamom v o 5o
Y"am\aguwa/ 49N Morus bombycis Kowzuwmr
B EMWKEEA . 74w G1 Lavix dahuyica Torcz. var, jeponics
A%ahlkawa ' Guimatsu Mazmowicz
5 , ZY YRS , y
* )Irtzfriix Tpopljnffz Lp Populus sp.
- o 4 - - . o
* Chisha : ofe Ehretia ovalifolic Hassxary

|
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Table 2. BOIHICE Y 2 6K%, MED JCRERR
The a and « in cutting force formula (Longitudinal cutting)
— =
o Moisture content B {g/cm?)
B o oW E ; at catting S Density
B TR s v a o
Snecie S Test WY pIbIEIE] St Width of gy e BRI
Species Sawn board | kol e e After Aver-  annual ring ngﬂfi- in
No. Mo, leuttingicutting age i t oven
(%) 1 (%) | (%) (mm) CUTRg dry
7y oy 151-264A~12 1 11,90 12,8 12.1 | L7~4,6 | 2.9]0.52]0.49 1,22} 4.17
Acmate v 278A-01 1 2 12,0 13,0 | 12.5 ] 1.5~8.7 | 2.6]0.50 | 0,46 | 1.22 | 4,17
amatsu » B3LA-0 3 1119 129|124 20~3.3 | 2.4 0.560.52|1,01 3.5
2z F L) e ‘ R — o ‘ e e — — s —
Sugi 181~ 9A-01 2 17118 1L Ld~41 | 2,2]0331031 1037 1.75
(Heartwood) # 174A-02 3 | 11,8 12,8 12,11 2.0~8,0 « 2.4 0,400,837 10,37 | 2.23
P ¢7i)) 181~ 9A-11 |19 12.7 12,3 1.2~8.5 | 2.3]0.30]0.28] 1,00 266
Sugi v 29A-02 2| 11.4 12,2 11,8 ] 1.5~4,0 | 240,36 0,33 1.00 | 2,66
(Sapwood) | » 29A-12 3 11181126122 1.6~27 | 2.1|0.36|0.33 11,00 2,66
N u s om | B0 1A-01 {1185 113,4 13,5 1,0~4,0 | 3.3]0.50 0,47 | 0.75 | 4.53
SR v 2A-01 2 112,91 13.4118.2] 1.0~20 | 1.6]0.52|0,49 | 0,46 | 6,94
rannoxi # 3A-T1 3 12,6 12,8 112.7 | 0.7~2,0 | 1.8 0,48 0.44 1,30 3.11
v S5 | 885Y~ 24-11 11801371384 2.5~50 | 3.0]0.52|0,51|1.27 561
Yamagakura | 7 SAS0L L2 11251136 13,1 0,4~3,5 { 1.5|0.58 /0,54 | 1.50 | 5.21
anmazas v SA-1L |3 11206128 112.7| 0.2~40 | 1.7 0,60 0,49 1,07 | 589
Wog o4 | GOI-1A-2 11 113511431 13.9 - ] =] 4.26
Tochinoii v 2A-12 2 1185 144|140 1,0~48 | 2.4 0,49 0. 5, 86
= v ZA-13 3 11821421140} 0,5~2.0 | 1.3|0.46 0.4 6.10
s % | 651~ 1A-11 11 183.2 0140 [ 18,7 ) LO~85 | 2.4 0.69 | 0,66 L 8.20
Mizukd 7 B8A-O 2 13,6 13.4 | 13,5| 2,7~3.5 | 3.0|0.61]0.59 1, 5.96
¥ 4A-01 3 1136 13.31138.5] 20~3.3 | 2.410.69]0.65 1,30 | 8 21
ek 121~ 1A-02 Uol1n2 s 1s . 0.5~1.6 | 1,010,485 | 0,42 1,08 401
Tomi o 7 2A-01 2 12,7 112,012,411 0.6~1.9 | 1.2]0.4210.39 | 1,42 ] 2,90
» v 4A-11 3 11231261251 0.5~1.5 | 0.910,42 0,37 | 1.51 | 8,06
o4 & 37N~ 3A- 2 1 lz2iis2]18.7] 2.5~6.5 | 4.6]0.62 0,54 1.88 3,21
Shifmokt v 3A-11 2 1 14,01185.3114,7 | 3,2~6.5 | 4.2]0,69]0,64|1.88  4.23
HIneK v 3A-11 3 141 16,4153 - o= = 2022
4 5 4 1J=-7A-11 | 1t [11.3110.7 110 2.2 | 1.810.48] 0,46 | 0.20 | 3.81
Ichii s 7A-11 L 2 | 11,0110.5110.8 .8 2,210,481 0,45 10,201 4,07
: v 7C-11 3 | 11,2]10.6 10,9 .3 | 2,05/ 0,48 | 0,44 | 0.20 | 3.57
v = gy 49N- 1A-11 1 iz2]13.6] 12,9 L0 L 3.4]0.67]0.62]0.66] 7,63
Yamaguwa v 3A-12 | 2 |1L6 1371127 0 | 321063 0.60] 0.66 1003
boxoa ey 16K~ 34~ 2 1ol )15 122 0.2~1.0 | 0.810.38]0.36 | 1,80 | 1,14
o v 3A- 2 213,31 12,3112.8| 0.8~1,7 | 1,1]0.39]0.36  1.80 | 1,14
Himekomatsu v SA-12 3 PiL7 el 0,7~12 | 1.010,40|0.38 | 1,90 | 1.29
B " 18G-909A-12 1 1 10,8125 11,7 | 1.i~4a4 | 2.210.8210.29]0.74 2,84
Suei i no 925A~11 2 116 12,8 12,2 L7~53 | 3.0]0,870.3310.48]| 237
g w937 A-11 3 112,1(13,0] 12,6 | 1.,5~43 | 2.6|0,3910.3510,60 266
o4 oy G- 501 1ol 142142142 2.5~40 | 8410771072 0.78] 1,86
Cuimatan v 36-1 -1 201401 14,2 | 14,2 1.5~3.5 | 2.4 |0.71|0.68]0.97 | 2 84
v 39-1-2 3 | 14.3]14.6 | 14,5| 2.5~45 | 3.6 |0,78 0,73 |0.75 | 3,20
e e TP- -1 1 |18.3]135] 13,4 7.5~11.0] 9.3 0.45|0.42] 1.21 | 3,48
4 2 ,
Iftaﬁridf A #3112 139 140|140 6.0~11.0| 9.0 0.36 0.33 | 1.21 | 3,48
ya popurs w292 3 1138,8]13.8 13,8 9,0~12.0|10,0|0.42 | 1,09 | 2.90
F oy CC-01 1150 14.3 ] 14.7 | 0.6~4.5 | 210,64 059|250 3.29
Chisha | w02 2 113,5]138.2 18.3| 0.8~5.8 2.510.62 | 0.58 | 1.85 | 4,07
H) @, o Peatoaff 0B 5REEE f=1

@, « @ The constants in experimental formula P=a+af4,
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The g and # in cutting force}iormula (Transverse cutting)

Mo M

)‘I!

P WL

ERFy
Neo,

L)

Momturfc ¥ ontent

at cutting

O

i

(g/em®)
Density

s ) Test LI RI VNI W4 Width of . @
Species Saw g a 1 HiBL 22 : € EI
Species awn board piece Before | After Aver-, annual ring U_]g%r}, !
No, No, Cut_tingmt;ing age ) cutting OVen
(%) | (B %) (mmna) CA dry
) 1 13.7 13,9 27 1,17
oA v Y , A 13’ - o t
2 13,21 13,5 2.6 1,00
Akamatsu 3 12,41 12,9 i 2.5 1,10
. 1 12,9 3.3 0.80 | 1.71
Sugi ! 2 125 2.7 1,02 0.09
RACh “ 3 13,2 2.1 0.87 | 1.71
1
= " L 1BG-925A 11 123 0.33 0,32 10,29 1.4
S:.lgi 7 937 A-01 12,1 0.3310.29 10,29 0.93
o 12~ 1A-02 1P 4112.8 011,90 0.5<1,6 ) 0,80 | 3.04
Tohi = v AA- 2 InB 1221 11,9 0 0.5~1.5 | 0,904 0.83 | 1,43
PR G- 510 1 14,8 [ 14.6 | 14,7 2,540 | 3.4 0,77 10,72 ]0.72
Cruimaton no 36=1-1 2 1145 114,83 1441 1,840 | 2.9 0,74 0,70 1,09
W 39-1-2 301401 147 | 144 2,5~45 | 8.6 0,78 0,73 0,90
) a, «: Table 2 B
a, @ See Table 2
Table 4. ALIUIENC B 5 Gk, M; L

The @ and & in cutting

force formula

B

Species

Sawn hoard
No.

Test
piece
No.

U i

i 5 K

Moisture content
xttin g

at

Before 1 After Aver-
cutting uittmg

agel

Fei

e

a3

Width of
nnual ring

Il
At

; aven

| (%) | (%) ¢ /) (mm) dry
o ey 161264 A~ 1oi2s 26 3.2 0.47 | 0,08
e / 20128 ﬁ 3 0,49 | 0,10 |

Akamatsu ‘ TMO‘ B Wfi ______ $8105 00 000
y 2 181~ 9A-02| 1 |1L.3|1L9 3.110.30 1 0.28 10,03
i K w 29A-02| 2 |15 |17 2.8 10,38 0.36  2.72
Sug v 17AA-02 |3 1L4 | 123 28| 0,42 | 042 | 1,75
, " 18G-925A-11 | 1 3.7 0.07 11,61
A 937 A -0l 2 3.2 0.64 | 10,4
Sug vSHA 2 210350032 064 10.41

v 12] - 1A-02 1
N v 4 p
At »” 2A-01 2
Tohi " f‘p:}u | 3
. G I~ 51+t bl 12,0 13,6 12,8
JoA T n 36-1- 2 [12.3 131 127
Guimatsu v 39-1- 3 1129 ]13.8 134

) @, «; Table 2

a, o See Table 2.



Table 5. 41 W i L B B OB & |
The ¢ and & in cutting force formula @

0B B & k% ¥ % B

% {(g/cm?®) Density

W OB & Cutting Moisture content at cutting ( o Width of n - a @
Species direction | 0 W @ | W W & ¥ | ammwal ring | B CR OB & B K
- SRERMUR | Before cutting | After cutting | Average {(mm) At cutiing In oven dry

5 e L9) | 12.3~13,0{12.4) | 12.3 1.5~4,6 {(2.6) |0.30~0.55(0.53) | 0, 1,08 3.96

(519 31 12.4~18,7(33. 1) | 13.4 1,4~4,1 (2.6) 0O Y 0. 1,00 1,04

IR 3 12.6~12,8(12.7) 1 12,7 1,5~5.6 (3.4) | © ) | 0. 1,00 | 23.86

5) ) 11.% 1 1 (2.3 i0 0. & o1

F L7 5y 01201 1 G 2.3y 10 Q. 1,00 2. 66

(81 8} 7y 12,9 1 2(2.7) | © 0. 0,87 1,71

4) 0y | 12,0 4 (2,7) |0 0.28 1,68 | 12,27

A o Tormio o T s e -
(01) .0) 131 L 0.7~4,04{2.2) |0 0. 75 3. 64
LS 50 N N S S B %
A 7 131} 0.245.0 (2.1) |0.52~0.60(0.57) | O 1,07 | 5.89

e
(657‘” B 3 18.3~14.1(13.6) | 13.6 1,0~3.5 (2.6) | 0.61~0,69(0.66) | 0,59~0.66(0.63) | 1,30 7,67
- v HOO(LY |12~z 7(0 L e 12,01 0.5~1.9 (1.0} | 0.42~0.45(0.43) | 0. 37~0,42(0.29) | 1.5 3. 06
( ;” ¥oO(T) | 1 a~11,5¢( 3( 1,9 0.5~1.6 (1.0} | 0.42~0.45(0.44) | 0,39~0,42(0. 41}y | 0.80 2,26 S
- AR (C) | 10,8~11,7( (1 .9 0.5~3,0 (1.1} |0.43~0.45(C.44) | 0,40~0,43(0.42) | 1.27 | 14,44 5
N e e S S — ~3
(/LJN/) * #E (1 6. 4(1¢ 14.6 2,5~6,5 (4.4} | 0.62~0,69(0,66) | 0.54~0,64(0.59) | 1,98 2. 14 J
7 : e 10,9 1, 2~2.8 (2.02) 0. 48 0, 44~-0, 46(0, 45) | 0.20 3.83

128 | 2.1~6,0 (3.3) | 0.63~0,67(0.65) | 0.60~0,62(0,61) | 0.66 | 8.9

T

A = N g 12,1 0.2~1.7 {1,0) | 0.38~0,40(0.39) | 0.36~0.38(0.37) | 1.80 114

6Ky
. s 12.2 1.1~~5.3 (2,9) | 0.32~0.3%(0.36) { 0.29~0.35(0.33) | 0.60 2,66
(18G) R 12.2 Lol~4.4 (1,9} 0.33 0,29~0,32(0.31) | C.28 1,01
$Ohr N 11.8 1.3~6.1 (3,5) | 0.32~0.35(0, 34) 0,32 0,40 | 10,97
A ; i 14.3 5~4,5 (3.1) {0.71~0,78(0,75) | 0.68~0,73(0.72) | Q.72 . 82
G D LBk 14,5 1L8~4.5 (3.8) 10.74~0.78(0.76) | 0.70~-0,73(0.72) | 0.90 1,17
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Table 6. UIHIH O RAEPEAHEE L 5 2 B D e Uk R
Suitable cufting conditions for good cut surface

i % fF

‘%mtablc cutting condition ook YIHIR 2Rk A BABFH
it ) W TR0 | dEEE | Moisture ] Slope of
Species Cutting | %0 & Ratio of | content at | Density orain
angle Feed per |clear piece| cutting =
D) knife (mm) (%) (%) (glem®) | (°)
56 ‘ - | i
THwy (151) 56 | 0.7~1.4 99~100 1 g 6.10.9 | 0,47~0.67 | 1,050
Akamatsu ge bod~2.1 90~ 99 (9.9) (0. 57) (2.7)
ARamnats 76 1.4 99 - . &
p3 ¥ 81 56 2.1 91 10, 8~12,5 | 0, 30~0,40 | 1,5~4,5
Sugi 56 0.7 | 91 (11.0) 0. 34) (1.9
A F (18G) . o o e | 10.2~12.3|0,32~0,44 | 1,0~9,0
Sugi 5 0.7~2.1 | 92~95 (11.0) (0. 3¢) (1.9
. . ]‘
yaey GU |, . 9.3~11.0 | 0,590, 78
Guimatsu - ” o,y L (0.68)
! ! ! |

Ay VI, BAOSEROBAB LY QO%U Fetr & Uiz,
Suitable cutting conditions : Conditions by whmh defect-free pieces are cbtained in 90% or more
frequency. When the above frequency is lower than 90%, the conditions by which defect-free pieces
are obtained in maximum frequency.
() PR () is average.

KRBT =1 OEBBEEFR

CHOORICEERNT L L, U fkEd P=ataff O
RS iz,

2-2. YHIEOREL SHET 2 BENYEE0RER

Bl 7A=Y, RF (M), 74 2vo 34 R o CRBET - . Z0RE Fig
3-1~3-4 3 L0 Table 6 [ L1,

CNEDRHMALERT L &

D ThHwYIK BEIES 1 A& 20 OHED B2 2O ORI, YIE 56° 1 LT 0.7~1.4
mm T 99-~100%, 60° I LT 1.4~2 1mm T 90~99%, 70° R LT 1.4mm T 9% T - 72,

2y AF (B#HE Wb ABIE 1t Adiy %D HIHIA 56° KR LT
2.1mm T 9%, 66° LT 0. 7mm THN% TH - 7o
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Properties of the Important Japanese Woods
Cutting Properties by Rotating Enife (VI

Cutting properties of the woods grown in South Kantoé district

Tooru Hosm®

Summary

In this report, the cutting properties by Rotating Knife were investigated for six species
grown in South Kantd and nine species grown in other districts as a part of the studies on
the properties of the important Japanese woods,

’l‘his experiment is divided into two phases, The first is cutting force measurement in
longitudinal, transverse and cross cutting for each species, and the second is evaluation of
surface cut with various levels of cutting angle (669~86°) and feed per knife (0.7~3.0 mm)
for the three species of Akamatsu, Sugi and Guimatsu, The measurements were carried out
by the same method described in a previous report®,

The results may be summarized as follows :

1} The relation between cutting force per unit cutting width P (kg/ocm) and feed per
kaife f (cm) is expressed as P=a-+aef. The constant values ¢ and « are shown in Tables
2~-5 for each species tested,

2) The quality of cut surface was affected by cutting angle and feed per knife as shown
in Figs, 8-1~-3-4,

The feed per knife to obtain good cut surface are : for Akamatsu, 0.7 and 1.4 mm by the
cutting angle 56°, 1.4 and .2.1 mm by angle 66°, and l4mm by angle 77°; for Sugi (Tokyo
district), 21 mm by the cutting angle 56°, 0.7 mm by angle 66°, for Sugi (Akita district), 0.7
and 2.1 mm by the cutting angle 56°; for Guimatsu, 2.1 mm by the cutting angle 56°, res-

pectively,

Received May 11, 1976
{1} Wood Technology Division



