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Cutting Vibration When Heavy Milling of Aluminum Thin-Walled Hollow Structure Parts
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[ABSTRACT]

cutting vibration and the influence factors when heavy milling 6NO1-T5 aluminum thin-walled hollow structure. The results

Sintered high speed steel and carbide tools with the diameter of 20 mm were selected to investigate the

showed that the cutting vibration fluctuated tempestuously when cut the intersection of the thin wall. The maximum ampli-
tudes are 3 to 6 times bigger than that of cutting the monolayer thin-walled aluminum. Self-exited or forced vibration easily
took place for the tool-workpiece system under the wide range of cutting parameter combination. The results also showed
that spindle speed and feed rate are the significant factors that affected the cutting vibration. The use of bigger helical angle,
less tooth number or no-wave edge cutter could decrease the cutting vibration effectively. Under the violent cutting vibra-
tion, chipping for the high speed steel tool and severe adhesive for the wave edge cutter often could be observed.
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Fig.1 Workpiece for the cutting vibration tests
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Fig.3 Typical milling vibration signal and the analysis (LMT no-
wave edge cutter, dry cutting)
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Fig.4 Spectrum of milling vibration signal in Fig.3
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Fig.5 Milling vibration for LMT wave and no—wave edge cutter
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Fig.6 The adhesive workpiece material on the tool and the
machined surface for the LMT wave edge cutter (cryogenic
pneumatic mist jet impinging cooling cutter 500mm)
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Fig.7 Effect of tool helical angle and tooth number on the milling
vibration ( dry cutting )
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Fig.8 Effect of cooling condition on the milling vibration WALTER
40 cutter
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Fig.9 The effect of tool wear on the milling vibration ( Shanying
brazed carbide wave edge cutter, cryogenic pneumatic mist jet
impinging cooling )
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