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Development of Bidirectional Pulse Power Electrochemical Etching System for the
Groove Manufacturing of the Dynamic Bearings

4 gt

(Yong-Geun Lee)

Abstract - This paper presents a bidirectional pulse power electrochemical etching system for groove manufacturing
of the dynamic bearings. To manufacture the dynamic bearing for the groove, it is very important to consider the depth
and roughness. If the precision of the groove is not exact, we can not get the desirable performance for the target of the
dynamic bearing. To make the groove of bearing precise, we propose the method of electrochemical etching system. In
order to design the depth and roughness exactly, the bidirectional pulse power converter is proposed. With the
bidirectional pulse power converter, we obtain the condition and the parameters of converter such as frequency, duty
ratio, time, temperature, velocity, pressure and so on. In this paper, we get the experimental results to verify the precise

groove manufacturing.
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Fig. 8 Outside figure and inside circuits of bi-directional
pulse power supply

a8 9 Meliots AlAH
Fig. 9 Electrochemical etching system
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Fig. 10 Output current waveform of positive directional
pulse mode (30[A] reference)
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Fig. 11 Output current waveform of DC bias mode
(Pulse current 30[A], bias current 5[A] reference)
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Fig. 12 Output current waveform of bi—directional pulse mode
(Positive direction pulse current 20[Al, negative pulse
current 20[A] reference)
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Fig. 13 Output current waveform of bi—directional pulse
mode  (Positive direction pulse current  30[A],
negative pulse current 30[A] reference)
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Fig. 14 Protection waveform when the load is short in
driving
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Fig. 15 Grooved bearing according to the setting condition
of bi—directional pulse power supply
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Table 2 Setting condition of bi-directional pulse power
supply and grooved bearing depth

AR}/ A 7% (a) (b) (c)
&= (£ /min) 15 15 3
A A FE(%) 20 30 40

AF(A) 20 25 30
Duty Ratio(%) 30 40 50
243 Zol(pm) 3 12 36

a7 16 MHokBE 2B Mg

Fig. 16 Tool electrode for electrochemical manufacturing

a7 17 OE2EJt JtsE SeHofE

Fig. 17 Grooved dynamic bearing
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