Proceedings of KFIS 2001 Fall Conference, 2001. 12. 1

| AIS oA Z2EHAHET
= ?g HA| =22

Fuzzy Model for controlling of Surface Roughness using
End-Mill in Machining
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ABSTRACT

The dynamic characteristics of turning processes are complex, non-linear and time-varying.
Consequently, the conventional techniques based on crisp mathematical model may not
guarantee surface roughness regulation. This paper presents a fuzzy controller which can
regulate surface roughness in milling process using end-mill under varying cutting condition.
The fuzzy control rules are established from operator experience and expert knowledge about
the process dynamics. regulation which increases productivity and tool life is achieved by
adjusting feed-rate according to the variation of cutting conditions. The performance of the
proposed controller is evaluated by cutting experiments in the converted CNC milling
machine. The result of experiments show that the proposed fuzzy controller has a good
surface roughness regulation capability in spite of the variation of cutting conditions.
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Fig. 1 Membership Function of surface
roughness error(e)
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Fig. 2 Membership Function of variation of
surface roughness error(Je)
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Fig. 3 Membership Function of variation of

spindle speed(4s)
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Table 2. Experimental Parameters

Parameter Value
Feed rate 500 (mm/min)
Axial depth of cut 5 (mm)
Radial depth of cut 1 (mm)

Fig. 7 Materials and its
shape
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Fig. 9 2nd surface
roughness(730.2 nm)

Fig. 8 1st Surface
roughness(762.9 nm)

Fig. 11 4th surface
roughness(223.6 nm)

Fig. 10 3rd surface
roughness(434.2 nm)
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Fig. 12 Machined surface(x10)
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Table 3. Experimental result(#1)
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12 | 7629 | 5629 | 4500 | 4163 |14163

2z | 7302 | 5302 | 327 2553 | 16716

33k | 4342 | 2342 | 2060 | 2501 19217

43 | 2236 | 236 | 2100 693 | 1991
Table 4. Experimental Result(#2)
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1% 812 612 | (450) 676 | 1476

23} 487 287 325 423 | 189

33} 187 -13 300 24 | 1871
Table 5 Experimental result(#3)
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13 | 1027 827 | (450) 724 | 1224

23 | 630 430 397 487 | 1711

33 | 458 258 172 296 | 2007

4k | 248 48 210 37 | 2044
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Fig. 13 Experimental result #1
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Fig. 15 Experimental result #3
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