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ABSTRACT

Titanium alloys have been spotlighted in numerous industries owing to their superior mechanical properties,
such as high specific strength. However, the high heat and wear resistance of titanium alloys also lower their
machinability and limit the wider application of the material. Many researchers have investigated the
processing of titanium alloys, and it is required to evaluate the effectiveness and efficiency of developed
technologies. From this perspective, this research studied sustainability in titanium alloy machining. The power
consumption of the machine was measured during the process and analyzed in terms of process parameters
and individual machine components. Here, an end mill specially designed for titanium was also investigated
and compared with a general-purpose cutting tool. Based on the experimental results, a model was
constructed to predict the power consumption of the overall process. It is expected that this study will
contribute to the more effective and efficient processing of titanium alloys.
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Fig. 1 (a) Fractured tool edge and (b) an
example of built-up-edge formed during

the machining of titanium alloys
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Fig. 2 Images of (a) general-purpose end-mill
(TSE-4120M-TT5515), and (b) specially
designed tool for titanium machining
(SED-4120U-TT5515). Both  have a
diameter of 12 mm and from TaeguTec
Ltd., Korea

Table 1 Experimental conditions

Rotational Feed a a
Level speed (mm min”) ( m;’n ) (m:n)
(RPM)
-1 500 50 1 2
0 750 80 2 7
1 1000 110 3 12
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Fig. 4 Comparisons of surface morphology at
various cutting conditions. Experimental
conditions are (rotational speed, feed, a,,

a,) levels, respectively

— 75 —



+34 A=AV E A A 18

, Az

T A%E ERHAL W, wH 2EE 7}
3 WMol W FenT Aol mold wgte
g, MEET oM HETTIE MY AW &
Sg FAE HYL & & AT
32 HAMES M 229 u|T

@H, 13 208 Ay Ane el fev)
@ WSHE ngow, oo /3 xde WiEA
Qelo) 2N HE 4£RE AST & i v
o TARTA AU N AP FA 2
W e kol A Sk} ] WA 2wahe
Agolmg, ZH] FFo ol&He= A Y
Prucrve)™ =F3H 7FHs FANA HEH= A

2F A (Pevrmng) &2 ol ke 243k

1200 e -
Moving Moving Spindle
1000 z-axis in negative (-) | z-axis$ in posifive (+) rotation | |
g direction direction
i
£ w0 i
E=4 IR B
£ I i
2 600 Aldditip nal power pti i
= dire to diffgrent machine ' movements
E ‘ !
& 400 ff [t e 1t {7 -
= Uhj!b\tﬁ“‘“-jf 151 i
° H asic power level
& 200 i i hen the Machine is ‘ON’
LT
0 i i i
180 200 220 240 260 280 300 320
Time (sec)
(a)
1800 T T
‘ General-purpose tool (TSE)
1600 — Specially designed tool (SED)
g (1, 1,0,0) 1,-1,0,0) (1,1,0,0) |(0,0,-1,-1)
1400| /500 RPM 1000 RPM 1000 RPM 750 RPM
£ 110 mm min! 50 mm min! 10 mm miv! || 80 mm min
= a,2 mm a,2mm a,2mm a,1 mm
2-1200 a,7 mm a,7mm a,7 mm a,2 mm
=
£
£ 1000
S
g 800 Additional power pti
ﬁ? W P due to different cutting loads
| pi—
600 L v B
400 . . ‘ Basic power ion level
100 150 2bincluding theyggolant pump
Time (sec)
(b)
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