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Machining Characteristics of Ti-6Al-4V Thread
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} Abstract }

Titanium is one of the most attractive materials due to their superior properties of high specific strength and excellent
corrosion resistance. The applications in aerospace and medical industries demand machining process more frequently
to obtain more precise products. Machining of titanium is faced with strong challenges such as increased component
complexity i.e. airframe components manufacturing processes. The machining cost on titanium have traditionally
demanded high cutting tool consumable cost and slow machining cycle times. Similarly, the high wear of the cutting
tools restricts the cutting process capabilities. Titanium screws applied to fasten parts in the several corrosion
environment. In the thread cutting of titanium alloys, the key point for successful work is to select proper cutting
methods and tool materials. This study suggests a guidance for selecting the cutting methods and the tool materials
to improve thread quality and productivity. Some experiments investigate surface roughnesses, cutting forces and tool
wear with change of various cutting parameters including tool materials, cutting methods, cutting speed. As the results,
the P10 type insert tip was assured of the best for thread cutting of Ti-6Al-4V titanium alloy. Also the initial depth
of infeed was desirable to use the value below 0.5mm as the uniform cutting area method is applied.
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Fig. 1 Schematic diagram of the thread cutting methods
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Table 1 Chemical composition of Ti-6Al-4V alloy

Content| Al | V Fe | O C N H Y Ti

wt(%) | 6.26 | 4.12 | 0.17 | 0.18 | 0.006 | 0.012 | 0.0024 | 0.001 | 89.2486

Table 2 Mechanical properties of Ti-6Al-4V alloy

Allo UTS YS | Elong | RA | Hardness
Y| [MPa] | [MPal | (%) | (%) | (HRO)
Ti-6AL-4V | 983.9 | 908.8 | 183 | 42.0 33
e
g 5
(a) P10 (b) MXC (c) BMA (d) BXC

Photo 1 Insert tips
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Table 3 Specification of insert tips

Tool
OO. Specification
material
P10 | P10 uncoated CARBIDE added TiC and TaC.
Coated micrograin, for free cutting untreated
MXC | alloy steels (below 30 HRC). For stainless
steels and cast iron.
BMA For treated and hard alloy steels (25 HRC
&up) at medium to low cutting speeds.
For low cutting speed. Works well with wide
BXC .
range of stainless steels.
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Fig. 4 Schematic diagram of the experiments
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Fig. 6 Tool wear according to depth of cuts
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and tool materials at radial direction
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