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Damping of Tool Materials (1st. Report)

—— Damping Difference between Cutting and Free Vibrations —-

Satoru HOSHINO
Yoshio YAMASHITA

Abstract

In chatter vibration of a lathe tool, most of the energy is dissipated for a dam-
ping of a lathe tool. In spite of that the neutral position of the vibrating lathe tool
is deflected by cutting force, damping of a free vibration has been generally used. In
order to ensure the difference between damping of above two cases, we did experiments.
which was based on a Randamized Block Design. As a result of statistical analysis,
the difference denoted significance at the 1% level and we obtained its estimates.

Our experimental apparatus is a vibrating system that combines a cantilever,
fixing a inertia mass, with two helical springs at the inertia mass.
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X Y Yo | ox ot 15 120 0.9 0.6 jké”%ﬁ Je/s
10 4 0 7.1 7.1 | 0.0128 0.0135 0.0130 0.0126 | 0.0130 | 50.6
2 0 9 9 0 15.9 15.9 134 124 130 126 129 | 51.6
i3 0 14 14 0 24.8 24.8 | 148 184 128 126 134 51.6
1 4 0 19 19 0 33.6 33.6 148 143 143 148 145 | 52.2
5 1 4 9 | 1862 7.1 15.9 130 130 138 134 132 51.4
6 2 4 14 | 32.4 7.1 24.8 138 192 126 126 128 | 52.4
7. 8 4 19 | 48.6 7.1 83.8 160 155 174 160 164 | 53.6
1 0 4 4 0 7.1 7.1 138 130 126 136 132 | 51.0
2 0 9 9 0 15.5 15.9 120 124 124 128 127 | 51.4
3 0 14 14 0 24.8 24.8 148 138 126 128 136 | 51.8
2| 4 0 19 19 0 33.6 33.6 188 138 130 124 132 | 52.0
5 1 4 9 162 7.1 15.9 115 118 116 122 118 | 51.4
6 2 4 14 | 82.4 7.1 24.8 148 148 126 123 134 | 52.4
7 3 4 19 | 4.6 7.1 336 150 157 136 130 142 | 53.4
i § 0 4 4 0 7.1 7.1 125 130 138 142 136 @ 51.0
2 “ 0 9 9 0 15.9 15.9 128 130 130 138 132 51.4
31 0 14 14 0 24.8 24.8 123 123 129 129 127 | 51.6
3| 4 ‘ 0 19 19 0 83.6 33.6 148 144 135 130 187 | 52.4
5, 1 4 9| 162 7.1 159 130 130 130 138 134 51.4 -
6| 2 4 14 | 324 7.1 24.8 148 138 130 138 139 | 52.6
7 \ 3 4 19 | 48.6 7.1 33.6 130 155 142 138 141 | 53.4
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(R) X T Y | ox o 1.5 1.2 0.9 0.6 9§~§f Je/s
1, 0 6 6 0 10.6 10.6 | 0.0127 0.0126 0.0120 0.0118 | 0.0122 | 50.4
21 0 11 11 0 19.5 19.5 122 120 116 115 117 50.4
3| 0 16 16 0 28.3 28.3 15 112 115 115 114 51.6
1,4 021 21 0 37.2 37.2 109 105 109 104 106 51.6
51 1 6 11 | 16.2 10.6 19.2 130 114 111 106 112 51.6
6 2 6 16 | 32.4 10.6 28.3 160 160 148 182 144 52.4
71 8 6 21 | 48.6 10.6 37.2 231 230 230 210 226 53.4
il 0 6 6 0 10.6 10.6 160 165 150 130 141 | 50.2
2 0 11 11 0 19.5 19.5 171 150 134 130 141 50.4
3| 0 16 16 0 28.3 28.3 186 156 143 181 146 51.0
214) 021 21 0 37.2 37.2 160 148 139 118 134 51.6
50 1 6 11 | 16.2 10.6 19.5 165 144 138 118 13¢  51.2
6] 2 6 16 | 32.4 10.6 28.3 208 189 160 184 157 52.2
71 3 6 21 | 48.6 10.6 37.2 231 239 248 23 239 | 53.2
1] 0 6 6 0 10.6 10.6 189 166 158 149 160 | 50.2
2| 011 11 0 19.5 19.5 180 154 143 138 149 | 50.8
31 0 16 16 0 28.3 28.3 178 160 148 138 151 51.2
314 021 21 0 %7.2 87.2 170 152 140 120 142 | 51.4
51 1 6 11 | 16.2 10.6 19.5 181 160 144 128 145 51.2
61 2 6 16 | 32.4 10.6 28.8 207 189 166 141 61 52.2
71 3 6 21 | 48.6 10.6 37.2 260 230 258 260 253 53.4
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