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Development of Face Milling Cutter Body System for
High Speed Machining

Sung-Min Jang®, Min-Jae Maeng* and Myeong-Woo Cho**

ABSTRACT

In modern manufacturing industries such as the airplane and automobile, aluminum alloys which are remarkable in
durability have been utilized effectively. High-speed machining technology for surface roughness quality of workpiece
has been applied in these fields. Higher cutting speed and feedrates lead to a reduction of machining time and increase of
surface quality. Furthermore, the reduction of time required for polishing or lapping of machined surfaces improves the
production rate. Traditional milling process for high speed cutting can be machined with end mill tool. However, such
processes are generally cost-expensive and have low material removal rate. Thus, in this paper, face milling cutter which
gives high MRR has developed face milling cutter body for the high speed machining of light alloy to overcome the
problems. Also vibration experiment to detect natural frequency in free state and frequency characteristics during

machining are performed to escape resonance.

Key Words - High speed machining(31%7}3), Surface quality(EHE9]), Milling process (23 373), Face
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High-speed machining(HSM)

2

X

Important machine factors

Data collected regarding the effect of HSM

i

i

® Power and stiffness of the machine tools

® Stiffness of toolholders and workholding devices
.

® Inertia of the machine-tool components

Fast feed drives and Level of automation

Selection of an anpropriate cutting tool

Spindle design for high power and high rotational speeds

® Type of chips produced

® Cutting forces and power

® Temperatures generated

® Tool wear and Tool deflection

® Surface finish

Economics of the process

Fig. 1 Schematic diagram of the high speed machining advantages
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Table 1 Tool geometry and cutting conditions

Cutting conditions Parameters
Cutter diameter 280mm
Axial rake angle 15°
Radial rake angle -3¢
Approach angle 45°
| Tool Design ]
| Machining |

4

I Heat Treatment |

g

I Balancing I

!

I Completion |

Fig. 2 Manufacturing process of cutter body
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Table 2 Experimental apparatus

Name Specification
Impact hammer B&K 230210

Piezo type accelerometer sensor B&K 4507 Delta Tran Acc
Portable pulse B&K 3560C

Fig. 4 Vibration test of milling cutter during machining
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