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Dia. 45mm

CNC lathe TSL-6 (S&T Dynamics, Korea)

Experiments for force, coefticient of friction

surface velocity, Vs

feed rate, f

depth of cut, a, 0.103 mm

182.9-382.9 m/min

0.152-0.352 mm/rev

Experiments for tool wear

surface velocity, Vg

182.9, 382.9 m/min

feed rate, f 0.352 mm/rev
depth of cut. a, 0.103 mm
=07

200

150 4

250

200+

T—INon-paliemed

z 2

8 g 150+

% 100 8

-é 3 100

3 £

B L=

& 2 gl

FO.152 Fo.252 FO.352 FO.152 F0.262 F0.352
Feed rate (mmirev) Feed rate (mmirev)
(a) (b)
60 300
I Non-patterned [ Non-patterned |
7 Patterned
. lfaz%
z. Z 200
G £
g 8
2 il
w E 100+
[}
LE x
Q
F0282 F0.352 F0.152 F0.252 F0.352
Feed rale (mmirev) Feed rate (mm/rev)
() (d)
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) pm 100pm

Non-Patterned, Vs=182.9 m/min, Non-Patterned, Vs=182.9 m/min, Non-Patterned, Vs=182.9 m/min,
=0.152mm/rev, ,=0.103mm =0.252mm/rev, 3,=0.103mm f=0.352mm/rev, a,=0.103mm

SN )

=196.7 ym

N : g =920 pm 100pm P. g = 120.3 pm 100pm: |
Patterned, Vs=182.9 m/min, Patterned, Vs=182.9 m/min, Patterned, Vs=182.9 m/min,
f=0.152mmirev, a,=0.103mm f=0.252mmirev, a,=0.103mm =0.352mm/rev, 8,=0.103mm
=99
1.00
—o— Non-patterned
--<-- Patterned
c 0.751
kel
e
% 0.50 -"""""FM{”ﬂ-.-.c:lﬁ_-‘m-‘\:*
= :»-'34 5% 21.6% 9.5%
o °
o
5
o 0.25+
&)
0.00 T T T
0.152 0.252 0.352
Feed rate (mm/rev)
EH]0
gee(;! ;ate. d Deformed chip ~ Cutting ~ Shear Friction  Coefficient
clﬁpetlilcjlgiess thickness ratio angle 9, angle of friction %
- () ) @ » W
Non-Patterned 220.7 0.69 42.5 36.1 0.73
152 -124 -345
Micropatterned 196.7 0.77 47.8 25:5 0.48
Non-Patterned p.85.0 p40.5 2.11 40.9 35.1 0.70
252 -153 2215
Micropatterned P.92.0p259 3.65 47.1 28.9 0.55
Non-Patterned P 1047p348 3.04 453 30.7 0.59
352 =541 -9.54
Micropatterned p.1203 p31.6 3.84 47.8 282 0.54
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Fx (cutting force, N)

1829 2828
Surface velocity (m/min)

(a)

60

Nen-patterned |

B
=1
1

Fz (Feed force, N)

2829
Surface velocity (m/min)

(b)

200
Patterned

150

Z

g

2 1004

!B'

2

> 504
0

3829 1820
200 — —
\I:INonﬁauemed
atterned

150 4

z

o

4

£ 1004

E

=

2

2 50

182.9 2829
Surface velocity (m/min)

(c)

=== == ==
Non-Patterned, Vs=182.9 m/min,
1=0.152mm, d=0.103mm

100um

[
Pattemed, Vs=182.9 m/min,
=0.152mm, d=0,103mm

1829

=43.8 ym 1

Non-Patterned, Vs=282.9 m/min,
f=0.152mm, d=0.103mm

P ag =44.0 pm

100pmy

Patterned, Vs=282.9 m/min,
f=0,152mm, d=0.103mm

EHI3
1.00
—— Non-patterned
-~ Patterned
e 0.75
i<}
©
E o
‘S 050 Lo
E 34.5%
=
%
o 0.254
o
0.00 T .

182.9

282.9 3829

Surface velocity (m/min)

2829
Surface velocity (m/min)

(d)

Non-Patterned, Vs=382.9 m/min,
=0.152mm, d=0.103mm

Patterned, Vs=382.9 m/min,
f=0,152mm, d=0.103mm
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Surface Deformed

Cutting  Shear

Friction Coefficient

velocity chip thickness ratio angle 9% angle of friction %
(m/min) (pm) (r) (¢) (8) (u)
Noun-Patterned i 220.7 0.69 425 _ 361 0.73 _
Micropatterned ~ 196.7 077 478 124255 0.48 34.5
Non-Patterned P.85.0 P40.52.11 38.1 38.0 0.78
282.9 -4.8 -6.4
Micropatterned 2.92.0 P25.93.65 39.9 36.1 0.73
Non-Patterned p.104.7P34.83.04 345 _ 41.5 0.89 _
382.9 122 14.0
Micropatterned 2.120.3P31.63.84 38.7 ==373 0.76 :
EHI5
300 — -
o Non-patterned, V =382.9m/min d, total depth of cut (mm)
©  Patterned, V,=382.9m/min D,yg, Average diameter (mm)
A Non-patterned, V =182.9m/min
v Patterned, V,=182.9m/min iy 5o Avg. 11.4%
= D, ::2 Dayg2426 Il =32
g 200 4 . D, 418
a D,,=43.4 b
é d=12 i Avg. QJ%
> D,.=438 . ' ;
\: d=0.8 B @ ’.---u e —'ffe
© D,,744.2 B =y 1@~ d=8
[} : AT "Eéefrl D, =37
2 1004 c=04 e i D,,=386
Aé —wE T gmas
5 —hay Dk
E D,,=418
0 T T
0.0 2.0x10° 4.0x10° 8.0x10°
Material Removal Rate (mm®/min)
EYI6
350 — -
o Non-patterned, V =382.9m/min d, total depth of cut (mm)
10 Patterned, V =382.9m/min D,,q, Average diameter (mm)
300 A Non-patterned, V =182 9mimin
’é‘ 1 v Patterned, V =182.9m/min A "
= 250 g 28 V2B
- =2 D, 12677
xa :-‘é - ' g™
£
9
S
—
]
]
2
e
e
g
]
0+ - T - r +
0.0 2.0x10° 4.0x10° 6.0x10°

Material Removal Rate (mmslmin)
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1000

O Non-patterned, V_=382.9m/min d, total depth of cut (mm)
© Patterned, V =382.9m/min Dayg, Average diameter (mm)
4 Non-patterned, V =182.9m/min

8009 ¢ Ppattered, V=182 9m/min

v ans e23AVG1.7%
d=16 o i = =
de04 €08 d=12p 3300, =43 D, =426 Don 22 dD 3341 3
D, =446 Da™#42 Doéd, ™ = [l ass
b - —= oo ! »
600 4 - - o s E %D, =37

400+

200~

Crater wear length (K, um)

T T
0.0 2.0x10° 4.0x1 o: 6.0x10°
Material Removal Rate (mm™/min)

mm?min 8 mm*fmin
pm i
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MNan-patterned

Patlerned
MRR -
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