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Vibration Attenuation of Five-Axis Milling Based on Viscoelastic Damping Material
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[ABSTRACT]
to the changing of part dynamics. The passive damping technology based on viscoelastic material is investigated in order

Chatter easily occurs during the milling process of thin-walled part, and the stability limit is varied due

to promote the damping ratio and machining stability of the thin-walled part. A methodology consisting of damping layer,
restraint layer and mass layer is proposed. Modal tests show that it is effective in damping multiple modes. Finally, it is ap-
plied to the five-axis milling of thin-walled S part. Experiments under multiple configurations of cutting parameters show

that the vibration amplitude is decreased by 97%.
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Fig.1 Method of viscoelastic passive damping

EiRZEE ARk R IR T AR e S5 .
TH A At R BEL S BRI 45 7 A R 4 i AR o B PR A
SRR TR ECEAR ) Z 18], 445825 A2 I,
ARG JE AR5 L2 P LE AR I R By, AR SRR
JERPRE AR BT R AR T FE HCER 7 HLIAE

2 BHFE R
21 Py

PLJT BUER A & W BERECHC 98 L& 40 591 2 120mm
120mm . 110mm, B &k Smm ) MR £, R FHES
RIS AR UL 3 A o (%) BELR e o 0 2 e 14
fI 45 s J18E PCBO86CO3 i 1T Kistler8778A500
TSR AR E NI 9233 f5 54 H 5 43 #r ¥4 CUTPRO
V9.3, MHAXT G A KOR H: RE RS I X sk an (5] 2 B

(a) P EEA S (b)) BHJZJZ KM DX
E2 HEEEERERHEIEMIK
Fig.2 Damping characteristics test of thin—-walled part
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Fig.3 FRF of the thin—walled part
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Fig.4 Curves of the first order modal damping ratio
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Fig.5 Cutting vibration suppression of thin—walled S part
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Fig.6 FRF changing with thickness of thin-walled S sample
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Fig.7 FRF contrast between the damped and the undamped
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Fig.8 Cutting vibration signals before and after damper installation
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Fig.9 Cutting vibration and machining surface contrast before and

after damper installation
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