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A Study on the Tool Wear and Cutting Characteristics in the Machining of
Ti-6A1-4V Using Tungsten Carbide Tool
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i Abstract }A

The machinability of Ti-6Al-4V titanium alloy and tool wear behavior in machining of Ti-6Al-4V titanium alloy was
studied to understand the machining characteristics. This material is one of the strong candidate materials in present and
future aerospace or medical applications. Recently, their usage has already been broaden to everyday's commercial applications
such as golf club heads, finger rings and many decorative items. To anticipate the general use of this material and development
of the titanium alloys in domestic facilities, the review and the study of the machining parameters for those alloys are
necessary. This study is concentrated to the machining parameters of the Ti-6AI4V alloy due to their dominant position
in the production of titanium alloys.
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Fig. 1 Schematic diagram of experimental set-up for

cutting test

Table 1 Specifications of experimental apparatus

Apparatus Name | Manufacturer Modet
GEMA
Lathe GC-200
(Germany)
DC Charge .
Amplifier Kistler type 9257A
Oscilloscope Iwatsu $8-5702
Tool Dynamometer Kistler type 5011
National
A/D Converter Ins DAQ 1200
Tool Holder Taegu Tec CSDNN2525M
Insert Type Taegu Tec  |SNMA 120408(K10)

EG, 2 A ALg" AP st E 4 71AH 42
& 747} Table 29 33 2},

Table 2 Chemical compositions of Ti-6Al-4V alloy

Elements | Ti Al

V| Fe | O

C

N| H Y

89.13 | 63

wi(%)

38(0.19|0.16

0.01

0.01{ 0.0015 {0.001

Table 3 Mechanical properties of Ti-6Al-4V alloy

Direction UTS 0.2%YS EL | RA | Hardness
(<10° psi) | (x10° psi) | (%) | (%) | (Hro)

Longitudinal 1487 1383 12 | 293 u

Transverse 1447 1335 12 | 21.6
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Fig. 2 Specimen for cutting test
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Table 4 Experimental cutting conditions for cutting test
Cutting speed (m/min)| 50~ 120
Feed rate (um/rev) 0.1~03
Cutting Condistions| Depth of cut (mm) 05~15
Cutting Circumstance | Dry Cutting
Tool SNMA 120408
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Fig. 3 Comparison of cutting forces according to depth of cut
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Fig. 4 Tool wear test results for Ti-6Al-4V alloy using
carbide tool K10
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(Cutting time = 90 sec)

Fig. 6 Saw-toothed chip shape in mach-ining Ti-6Al-4V
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(Cutting time = 60 sec)

(Cutting time = 105 sec)
Fig. 5 Tool wear progression in machin-ing of Ti-6Al-4V alloy (V=110)
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Fig. 7 Relation between surface roughness and feed
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Fig. 8 Cutting simulation for turning by the AdvantEdge
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Fig. 9 Cutting force simulation and experi-mental result
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