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A Study on the Cutting Characteristics of Wood Patterns in End Milling(1)

Seong Il, Kim*

i Abstract }

The cutting tests of wood patterns are carried out using CNC milling machine. The cutting forces are monitored
to analyse the cutting process. The surface characteristics of machined surface are investigated at various cutting
conditions such as cutting speed, feed speed, cutting direction of wood pattern and wood material. In the CNC
end-milling, the surface roughness increases as feed speed increases and decreases as cutting speed increases. However,

the cutting force and surface roughness are different along the cutting direction and material of wood pattern.
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(b) Orthogonal to longitudinal direction

Fig. 1 The direction of cutting

[*3
Bl
=
Xorle
=
jtad
=
10
1=
i)
-1
U
©
B
>
52
K
2
24
3
lo
fu

=
=
L
o
o
A
2
rlr
N
NS
is9
=1l
2
ol
o
=
N
a2
o
4
n=}
O
o
=
oX

i

=0
o
=
1o
old
1%
H1
pas
TQ
r]o
o
.l;
l\)
O
U1
o
oX,
hi
_wﬁ
op
_2

s
B
=
=)
=
ot

7] ﬂ AH‘*‘Oﬂ T«M
W4 & Lojstnt Exwg
Fololl= ofsiet. A 2
]-EH _/E_yloﬂ H}-x] 0]_1‘5

7_:11 \ 40}1 rﬂodo\ pAs AR]]
L8 E 2= 7o) Rolslg
2, Aww, S, 47, A A%
< AR A2y
o)

Fu #Ho] visto] RFEA
3)1

ox 4
o 9
£ o
2B
o
A
b
=
£ 02 of

2

o
I
o4
ok
rle
A
ol
AL
o
i3
N

o
o =
ol
ok
)
BN
ol
o
3
= 5 4_?_.
rio
o

rlr «{m

—\‘r“

}‘4_‘

1y
TN

)
o
o

o
<
o

ot & 1= rlo olm
1o
i
o
o
=
o
rE
&
~N
N

oY ru @ koY oo kIO
ol
=
=2
o mE By (o

©
=
b

o oJo 2 o

olrt

] o
b

1%

— 2
ofel
ol-}

&

i

L

L2 ox
(o]

HE
X
i
A3
offt
o2
S
o v

L
>
>
o
)
N
ok
o
S

S~

>,

oo

i

td

o
£
o
o,
Rul
1A%
oftt
=2

I
e of
e T
e o
B of
. 2 ot
[o]
2 o
=2
ol
e
j‘R
rlr
£
=
&

mZimV
_P*r&
o {r
mbi“-!i‘
-~ @
;w
f@
25
23
5
=)
S

UF2(47L), TaeguTec)o]H, {j&.‘

Fig. 2= A¥AANE HAFe Ao
NC =283 & RS-232C 5‘1]0] <
2 e o)A CNC B n4lef dloel & A3t 753}
otk ApAJe Aw 4] o) ApoFa @&57@% Table 13} 2
o}, AArgle) = é% 7% 2 A (Dynamometer, KISTLER
9257AYE AMESFRLT, FTEEANA U2 Aag AT
2 2237) 9ished 32912 Agadc

HAMA] BHAUEl = dlo]El= A/D converters E38Fo] 2%
52t 9,000HzZ AEsto] IBM-PCol| A7aH3iet. 27|
217]19] 242 FHZTA|(Surface roughness tester, Surftest
301 HAEE FRY F FHA 28 AL/ (R 3
o o] FEAA7I(Rmax)E 3V ZA4 st Fatshgich

Ay +ﬂ°1] ura}
}% ]—01] DNC s/w

Fig. 2 The experimental apparatus
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Table 1 The specifications of experimental apparatus
and cutting conditions

- HiSUPER-4(HWACHEON)
. - Controller : FANUC Series O-MD

CNCh.'m”mg - Table size 1350%450mm
machine - X/Y/Z Axis 950/430/500mm

- Spindle speed 40~4000RPM

- Model : KISTLER 9257 A
Tool - Maximum range : £5000N
dynamometer | - Resolution : 0.0IN

- Resonant frequency : =4kHz
Portable - Mitutoyo surftest 301
surface - Measuring range
roughness * Ra, Rq(RMS) : 0.05~40um
tester * Rmax, Rz, Rt : 0.3~ 160um

- Cutting speed
: 100, 200, 300m/min

Cutting - Feed speed
conditions : 300, 700, 1100, 1500mm/min

- Depth of cut : 3mm

- One-way cutting
9 AA7] Z2AA cut-off= 0.8mm, ZAYUHEA ()= 5
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Fig. 3 The surface roughness, and feed speed, cutting
speed for various cutting conditions
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Fig. 4 The cutting surface after cutting test at various cutting conditions(material: jelutong)
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Fig. 5 The surface roughness and cutting force vs. feed
speed for various cutting direction
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Fig. 6 The surface roughness and feed speed for vari-
ous cutting speed and cutting direction
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Fig. 7 The cutting surface after cutting test for various
cutting conditions(material: red pine)
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