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Manufacturing Technology for Micro Gear Mold Parts
Using Micro Endmilling Process

J. S. Noh, B. D. Kim, J. G Kim, J. S. Yoon, T. J. Je

Abstract
A multi-stage gear mold including gears of 2mm and 1.5mm diameter was designed and machined in this research for
developing micro gear mold manufacturing technology with micro endmill. Mechanical shapes having differential micro
teeth were analyzed to be formed as designed and processing conditions were optimized by analyzing machined surface
chip and cutting force. Based on the results, a prototype of micro multi-stage gear mold was manufactured.
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Fig. 2 Design of two stage micro gear and mold
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Table 1 Specifications of two stage micro gear

Material SUS316L | SUS316L
Module(M) 0.18 0.26
Number of teeth(Z) 10 5
Pitch diameter(D) 1.8mm 1.3mm
Qutside diameter(D,) 2mm 1.5mm
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Fig. 3 Micro gear teeth shape for basic experiments
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Fig. 4 Schematic of experimental set-up
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Fig. 5 Cutting tool (flat endmill (3100 pm)
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Fig. 6 Tool path generation and machining method
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Fig. 8 Machined surface of micro gear teeth
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Tool diameter(pum) 100
Spindle revolution(rpm) 50,000
Feed rate(mm/min) 20
Plunge feed(mm/min) 10
Feed per tooth(um) 0.1
Depth of cut(pm) 2.5
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Fig. 7 Micro endlliﬁg system for experiments

(@) @ machined chip  (b) @ machined chip
Fig. 9 Comparison of chip formations
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Fig. 10 Comparison of cutting force
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Fig. 11 Machined teeth shape of micro gear mold
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Fig. 12 Machined micro gear
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