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A Study on the Chatter Suppression by Inserting Viscoelastic Materials
between Tool and Toolpost
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Abstract

This work is concerned with the chatter suppression by inserting viscoelastic materials into tool
clamping area. Chatter was observed with and without the viscoelastic materials during cutting
tests, where the overhang of the tool was made long so that the tool may be a major cause for

the chatter. Two viscoelastic materials were used and the effects of thickness and prestrain were
investigated. Impact tests were performed on the tool in cases where the tool post was set on the
cross slide and was free from any boundary conditions. Material properties of the viscoelastic
materials were also obtained from resonance test results. The effects on the chatter suppression

by the type of the viscoelastic material and prestrain are discussed in relation with the measured

material properties.
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Table 2 Comparison of the X, Y, Z axis accelera-
tion

Length(mm)|Depth of cut(mm)| X Y Z
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75 20 0.913(2.40014.187

75 25 0.710]1.978)3.062
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Table 3 Comparison of the chatter for the loss factor

Thickness Strain Nat. freq. Chat. freq. Peak value
Insert mater. (mm) 9%) (Hz) Loss factor (Hz) (@2/Hz)
No mat. 0 0 1965.6 .01513 1900.0 18711.33
PVC 1.2 33.34 1795.2 .03397 1525.0 8880.34
PVC 1.2 41.67 1803.1 .03197 1637.5 11278.78
PVC 1.2 51.67 1811.8 .02853 1698.5 12469.33
PVC 2.1 23.81 1790.0 .05599 1500.0 6534.34
PVC 2.1 28.57 1812.5 .05033 1601.4 8993.09
PVC 2.1 35.71 1815.6 .04567 1627.5 10532.39
PVC 3.2 23.44 1734.4 .06021 1312.5 2127.52
PVC 3.2 29.69 1768.7 .06962 1462.5 3854.04
PVC 3.2 35.94 1770.4 .07150 1550.0 8992.25
PU. 1.2 45.45 1675.0 .03663 1475.4 6332.82
PU. 1.2 54.55 1696.9 .03630 1501.7 7020.38
PU. 1.2 63.64 1718.7 .03610 1598.5 8136.19
PU. 2.1 28.57 1646.9 .04696 1437.5 2950.89
PU. 2.1 33.33 1681.2 .04434 1480.5 4411.25
PU. 2.1 40.48 1693.7 .04019 1508.4 7978.45
PU. 3.2 28.12 1615.6 .08771 1231.4 1333.07
PU. 3.2 35.94 1654.4 .08636 1357.0 3731.79
PU. 3.2 43.75 1670.6 .06609 1462.5 7139.98
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(a) No inserted material. Rg=4, 39um

100.0 um

(b) Polyurethane, thickness 3.2mm strain 28.
30(%). Ra=2.627pm

(c) Polyurethane, thickness 3.2mm strain 35.
94(%). Ra=3.317ym

100.0 wm H

(d) Polyurethane, thickness 3.2mm strain 43.
75(%). Ra=3.622um

Fig. 10 Cut surfaces of workpieces for various prestrain levels of Polyurethane. Rgz: surface

roughness
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Table 4 Stiffness and loss factor of the toolpost part II
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Insert mater. Thickness (mm) Strain (%) Stiffness (N/m) Loss factor
No mat. 0 2.0274E+09 0.069
PVC 1.2 33.34 1.0949E+09 .164
PVC 1.2 41.67 © 1.3994E+09 135
PVC 1.2 51.67 1.5029E+09 .130
PVC 2.1 23.81 3.7750E+408 .181
PVvC 2.1 28.57 8.8998E+08 .161
PVC 2.1 35.71 1.4544E+409 .138
PVC 3.2 23.44 5.7899E+08 .195
PVC 3.2 29.69 6.5949E+ 08 179
PVC 3.2 35.94 7.5149E4-08 .149
PU. 1.2 45.45 6.5949E 408 .319
PU. 1.2 54.55 8.5898E+08 .235
PU. 1.2 63.64 9.5397E+408 .201
PU. 2.1 28.57 3.9000E+08 .164
PU. 2.1 33.33 5.9899E+ 08 135
PU. 2.1 40.48 8.0298E+08 .296
PU. 3.2 28.12 3.3700E+08 .531
PU. 3.2 35.94 4.6650E08 478
PU. 3.2 43.75 7.5149E+08 .312
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Fig. 11 Loss factor and shear modulus of the viscoelastic materials
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