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Tool wear characteristics in ball end milling of Ti-6Al-4V ELI alloy
— Relationship between tool-workpiece contact region and tool wear —
Sosuke KORENAGA and Masakazu HONDA

Titanium alloys are applied in implants for surgery due to their high specific strength and corrosion re-
sistance. However, these alloys are well known as poor machinability materials, severe tool wear tend to occur
in end milling of these alloys. Severe tool wear may result in increased machining cost and unacceptable sur-
face roughness of a workpiece.

In addition, implants for surgery have various inclined or curved surfaces. In milling of these surfaces
using ball end mills, contact region between the cutting tool edge and the workpiece surface are changed with
tilting angle of workpiece surface. Therefore, it is probable that change of tool-workpiece contact region influ-
ence on wear characteristics of ball end mill.

In this study, ball end milling was carried out using Ti-6Al-4V ELI alloy which were tilted various angle
in order to investigate the relationship between tool-workpiece contact region and tool wear. When tilting angle
of workpiece was 0 degree (center of cutting tool was contacted with workpiece), cutting force was extremely
high in comparison with other tilting angle, and it led to severe tool wear. In milling with 5-axis machining
center, it is important to avoid contact between center of cutting tool and workpiece for better productivity. In
case of 3-axis machining center, tool-workpiece contact region is not controlled, it is necessary to find out cut-

ting condition to reduce tool wear when center of cutting tool is contacted with workpiece.

Keywords : Ti-6Al-4V alloy, ball end milling, tool wear, tool-workpiece contact region
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