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Micro End-Mill Machining Characters and its Applications

T. J. Je, E. S. Lee. D. S. Choi(KIMM), S. M. Hong(Hanbat Univ.}, J. C. Lee, H. Choi (KNUT)

ABSTRACT

In the machining process of micros shape by using high-precision machining system and micro end-mill, it is important

for machining characters of tools to be grasped in order to stably use tools of micro end-mill. In this study, we carried outan

analytical experiment of basic machining features by using end-mill tools for the purpose of damage prevention and

manufacture of high quality when the tools of micro end-mill are used. This experiment used a micro machining system with

high precision and a variety of end-mill tools commercialized from tens to hundreds microns in diameter.

To establish an optimal machining condition without tool damage, cutting force was analyzed according to the changes of

tool diameter and cutting conditions such as cutting speed, feed rate, depth of cut. And an examination was performed for the

shape and surface illumination of machining surface according to the changes of machining conditions. Based on these micro

machining conditions, micro square pillar, cylinder shaft, thin wall with high aspect ratio, and micro 3-D structures such as

micro gear and fan were manufactured.

Key Words : Micro end-mill(®}o] 22 A=) Machining system and process(7}3 7 %]

conditions(7}3- 3 71), Cutting force( 2 2} 8), Micro structure and parts(%] 2 %
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; Flute Used Cutting Feed
D'?”‘e;e' length revolution speed Rate

“n Cam ) (rpm} (m/min) | (mm/min)

2200 400 30,000~60,000 | 18.8~37.8 | 80~120

2100 200 30,000~60,000 | 9.4~18.8 60~80
@50 150 | 40,000~60.000 | 4.7~9.42 20~60
240 80 40,000~ 60.000 3.8~7.5 10~40

Fig. 2 Micro flat end-mill tool
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Dl(ameger Length revolution speed Rate
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R150 0.6 [ 30.000~60.000 28.3~‘:3—[3.5 40~150
R100 0.4 }30.000~60.000 | 18.8~37.8 40~120
R 50 0.15 |30,000~60.000{ 9.4~18.8 40~100

Fig. 3 Micro ball end-mili tool
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Fig. 4 Comparison of cutting forces with tool diameters
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Fig.5 Comparison of cutting forces with cutting conditions
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Fig. 10 Machined micro équare-po le structure
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Fig. 12 Tool path generation and machined micro fan
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