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Carving tests on several Japanese hard woods by the carving
andecoping machine

Yoshihisa Isuimara

Abstract:

A study was made on process and problems of carving by the carving and coping machine of West
Germany make, Materials selected six Japanese hard woods, and they were trimed in air-dried wood of
200% 150 % 15 mm,

The carving are made use of the fiber direction, traversed of it, and circular. Average time of carving,
rough, burning, erocking, chocking, and sprouting were measured.

From this measurement, it is mentioned thed highly significant differences were found in species, milling
cutter,and pattern at 0.1 % by means of three factorial arragement deseign.

The pattern showed the highest values of variance ratio in them, and species showed the second highest
values,

And also the significances were found on the intraction between pattern and species or milling cutters

at 0.1 %.
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Table 1. Tree species used for the curving

#t i Common name Seientific name
1 el b4 Z | Katura-swood Cercidiphylium laponicum Sieb. et Zuce.
2 G J # | Japanese cucumber tree Magnoria obovata Thunb,
3 Vo Y % | Japanese cherry-wood Prunus jamasakura Sieb.et Zuce.
4 & it % | Keyaki-wood Zelkowa serrata (Thunb) Makino
5 A & 4 #H =5 | Itaya maple Acer Mono Maxim.
6 I &z # | Japanese cherry birch Betula grossa Sieh. et Zucc
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Table 2. Wood characteristics of test pieces

K| a b4 Fik F 2 F ¥ rs |y ¥ F|AL4VIRF| 3 x4
Item 5 Cercid Magnoria Prunus Zelkowa Acer Betula
BERD TELIé A 40 30 30 30 60
cn —
Diameter of log| B 80 80 60 50 80
th A E| A 201 223 266 303 365
2) 322
Weight of piecel B 198 241 200 296 284
DHEmH|A| BW4SW | HW4SW H+SW HSW H+SW
Heart wood, —
sapw. B HeW H.W H.w H.W H-W
N B i A Fird | Piz) HE fE 5| pIE} HE ke H
A iﬂge+ Edge-
Texture Edge grain TFlatsawng Flatsawng Edge g. Flatsawng Edge g.
B 1. B i B i H | i B grain i H
Edge g. Edge g. Edge g. Flatsawng Flatsawng
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Photo.2 Different width and depth photo.3 Different width and depth
patterns forlinear tracing patterns for circular tracing
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Table 4. Arerage time of carving in respect to the experimental factors (second)

b3 # Tree species

= -

3 A A
Betula

A EY AT
Acer

AV F b P Y= LG A
Cercid Magnoria Prunus Zelkowa

14.2 7.9 9.0 9.9 | 9.4 ! 11.6
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Ay #2—HE Miling cutter (um)
3 5 | W 15 2

10.9 12.7 | 7.7 7.9 12.4

5 ¥ Pattern

i $#2  Linear - %
HiENm | E/TA Circular
T Lif
9.6 9.2 11.8
ook @S Total average
‘ | 5 10.3
9.5 | 11.2
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Table5. Average time of carving for 15ca in length, dum in depth (second)

1 ff Tree species
#ov v |k x| Y=HFsT |y ¥ % | AETh=F X
Cercid Magnoria Prunus Zelkowa Acer Betula
17.1 8.7 9.8 10.1 9.2 13.7
F oy 2 —FiF (m) Miling cutter (wem)
R 10 15 24
w7 | e 9.8 8.6 1.1
7 % Patern
B # Linear I . ETIG{E Total average
AT | A Cireular 11.4
Lf Lif
8.5 8.9 16.9
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Table 6. Length of rough carving surface divided into tliree classes by the observation (cm)

B @ [ % Linear B ® & 7
i - B B B f U f LHE Circular

G Tl Sofl (EehCH M Sef sl H i

V.r r 5.7 Y.r r 5.T v.r I 5.7

s 3F  Cercid 32 43 81 2 i 1 2 54 23
hA /4 Magnoria 4 6 12 0 10 45 13 41 0
Y4y 3 Prunus 27 29 0 0 0 36 0 26 19
&g Zelkowa 37 14 8 0 0 50 15 30 2
A &2¥Hh=5 Acer 0 0 0 2 0 29 0 22 36
3 x4 Betula 24 0 9 0 Q ¢ 0 0 4

note) v.r : very rough, r : rough s.r ¢ slig htly rough
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Photo 9. Flatly surface by means of linear carving

transversed on the fiber direction
Note) Left to right ; above ; Cercid.Magnoria,
prunusg,bottom ; Zelkowa, Acer, Betula
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Appendix 1 Time for carving in each patterns (0.1 second)

o My #— () Cutter
“‘“*\\;:::j_.w_“__ D 3 5 10 15 24
o HIAI () Depth
B B 4] 8 | 4| 8| 4|8 | air|al s
_ Tree sp. ™. Patter = T . '
5 S, | B 1| e 23 14 23 137 8 1o7i w00 110 80
. B o= a2 L | 177 187 167 2400 83 &7 g 70 1wy U0
Cercid F ¥ oC | s 184 167 197 s 70 10, 97 183 147
o or s % | EEET L 73 sl 63 &) 57 63 50} 70 80 77
Hg.a = Ld 700 103 83 9 60, 7w 51 57 63 73
Magnoria . i
A % C 87 180 103 w7 73 7| 63 70 80 180
e = [
v oe s o | EExT L so g0 ool 17 67 60 67| 7711 87l 143
%= a L B0 83 &) Lo 60 &) 63 67 8y 1
Prunus i % C %5 85 97 137 70, 77| 87 93 103 140
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[ B &~ () Cutter
I Sl ‘ 3 5 10 15 24
S YR % () Depth - !
# o T |m® 4 | 8 4 i8] 4|8 | 4|8 | 4] s
Tree sp.
. ¥ 5 83 90; 63 2000 57| 57 63 80 97 180
a 770 87 103 12y 63 70 63 70l 103 133
Zelkowa F c 87 g |
i 0 1000 1800 77 1200 vAl o0 130 187
U n v hes | BEER2F U 80; 83l 70/ 97 57 63 500 53 73 177
BB a o Ltf 100! 107: 100] 150 &7 63 57 63 90 133
Acer M B C 8, 113 93 80| 67 77| 57) 80 1207 227
R < 2 s> Lf 101 90 127l 1000 7O} 7Oy 8O, 7Ol 107 217
Hig = = L 117 1200 163 160 60] 700 70 83 100 X
Betula &5} ¥ C 93 160] 133 x| 163 143 127 147 187 X
) FEROER2 7. =« RN & CiusEAT SR
Note) Lf: Linear carving along to the fiber direction, ELif : Linear carving transversed on the fiber
direction, C @ Circular carving ‘
fi#2 UhAk 4 mi & enY)EIRFM (F))
Appendix 2 Corving time for 15cn in length, 4mm in depth (second)
ﬁl:{ ﬁ % R . rr'g Milling cutter (mm}
Tree Species Pattern . 3 5 10 15 24
& - 5 | HEExT Lf 19 16 15 16 .15 13 | 17 12 12 10 11 11 12 11 10
‘ iz Ltf | 18 21 14 | 21 15 14 9 7 09 8 9 8 | 12 13 14
Cercid B # C | 22 50 38 | 30 27 22 | 22 21 21 | 25 22 18 | 26 18 17
w4 s | EEET LT B 7 6 7 6 6 6 5 5 7 8 6 6 6
' e Lif 7 7 7 7 & 10 6 6 6 6 5 & 7 7 5
Magnoria M % C | 22 22 19 | 18 16 16 | 11 11 13! 7 7 8 | 9 8 10
vy o o5 | EEEFT L § 7 10| 12 8 7 5 6 9 7 79 6|10 8 8
HEaa L 7 10 7 7 9 10 6 6 6 6 7 8 8 8 9
Prunus M f C | 24 22 22 | 14 14 18 | 11 11 11 | 10 12 10 | 12 12 10
4w | EREEF LS 8 9 8| 6 6 7| 6 86 5| 5 7 7|10 7.12
B o Laf 8 7 8| 10 11 10 7 6 6 7 5 7|11 12 8
Zelkowa MO C | 222219 | 18 13 18 | 11 14 11 | 8 10 14 | 13 18 17
gy e | EHERZT LS 7 5 8 7 8 6 5 5 7 5 5 5 8 6 8
Egan Lef | 10 10 10 | 10 10 10 6§ 6 5 5 5 7 9 9 9
Acer M ¥ C | 19 19 19 | 13 14 18 | 10 il 11 6 6 8 [ 14 13 12
. R sy Lf | 11 11 19 | 13 18 12 7 7 7 8§ 9 7 8 12 12
3 = 2
jEan L | 11 13 18 | 14 13 22 6 6 6 6 7 8 9 10 11
Betula M % C | 22 22 24 | 19 19 26 | 2 27 25 | 17 14 14 | 22 20 20
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Relationship between the patterns and tree species,width of the milling cutters in respect to the

carving time.
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