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A Study on the Particle Embedding Phenomena on Machined
Surface according to Cutting Fluid in End Milling

Jeon-Ha Kim®, Tae-Yong Hong*, Jong-Hwan Lee**, Myung-Chang Kang***, Jeong-Suk Kimx***

ABSTRACT

With the development of high speed and accuracy machining, the micro-chips are formed in the machining
process and broken particles are circulated with the cutting fluid. The surface roughness and accuracy of part are
deteriorated because the metal particles included in the cutting fluid are embedded on machined surface. In this
study, the influences of particles for the machined surface according to filtering degrees are evaluated and the

embedding mechanism is suggested.

Key Words : Cutting Fluid(Z2H), End Mill(d=d
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Fig. 4 Experimental setup

Table 1 Experimental instruments

Instrument Specification

Machining center Makino V-55, 20,000rpm

Filter 6, 12, 40um[PALL, Profilell]

On-line
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Optical microscope STM-MJS2[OLYMPUSY]

T A
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Table 2 Tool, workpiece and cutting conditions 42 ZIEEo mE 9Er 2 ME BN
End mill WC coated TiAIN, 4-flutes Fig. 63} Table 3¢ FEE AlL31A go A% 9
Workpiece AL 707 w7} e FEE AW 1A Ao UF 94 A}
Soindle speedirom] | 3,000 A3 odE 274 ARAES dehhlT
Redia depth[mm)] 0.1
Feed per tooth[mm/tooth]| 0.1 e
Axia depth[mm] 10 ik
cutting method Side and downward e i g k

Cutting fluid W1-1, Emulsion, 6 months @ No filter  (b) 40z © 12m (d) 6m

Fig. 6 Particle distribution and size by microscope
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(b) 12 filter
Fig. 10 Embedded particles depending on filter
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Fig. 11 Particle Embedding mechanism
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