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Evaluation of Machinability of Micro groove by Cutting Environments in High
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ABSTRACT

High speed machining is one of most effective
technologies to improve productivity. It can give
great advantage for manufacture of die and Moulds.
the high

materials, especially in machining of micro groove, a

However, when speed machining of
severely thermal demage was generated on workpiece
and tool. Generally, the cutting fluid is used to
improve penetration, lubrication, and cooling effect.
In order to rise the performance of lubrication, it
contains extreme pressure agents (Cl, S, P). But the
environment of work room go bad by those additive.
Therefore, the compressed chilly air with Oil mist
system was developed to replace the conventional
cutting fluid system. This paper carried out the tests
the machinability by the
environment in high speed micro groove machining
of NAK80 (HRC40). Compressed chilly air with oil
mist was ejected on the contact area between cutting
of this

developed compressed chilly air with oil mist system

to evaluate cutting

The effectiveness

edge and workpiece.

was evaluated in terms of tool life. The results
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showed that the tool life of carbide tool coated
TiAIN with compressed chilly air mist cooling was
much longer than with dry and flood coolant when

cutting the material.

Key Words : Cutting Environments,
Ball end Milling,
High speed Machining, Machinability,

Micro groove
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Fig.1 The Cost of Production
Tool 8%, Coolant 15~30%
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Table 1 Chemical composition of workpiece.

Component (wt%)
Free
Symbol)JIS C | Si | Mn | Ni | Cu|Mo]| Ai |Cutting
element
NAKS80| - 10.15}0.3 Little) 3.0 )1.0}0.310.1] Add
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Fig. 2 Dimension of cutting test specimen
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Fig. 3 Shape of the ball end mill

Table 2 Specification of the ball end mill

Spec. Tool
Diameter (mm) ¢ 1.5
Radial land width (mm) 0.3
End gashing type Middle Center
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Fig. 4 Chilly Air with Oil Mist System
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Table 3 Cutting condition to investigate cutting

environments ball end milling test.

Cutting |Cutting| Feed per| Feed |Cutting
ondition | Speed | Tooth Rate | Depth
Environments (rpm) |(mm/min){(mm/min)| (mm)
Dry
Flood coolant
Compressed Chilly 16,000 0.03 960 0.040
Air with Oil Mist

Tool overhang : 18mm

Step Over : 0.150
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Fig. 6 Flank Wear of Tool by

Cutting groove in Cutting environments
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(c) Flood Coolant 1, 5 times
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