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Natural vibration characteristics of the high speed spindle system with a long workpiece

due to supporting conditions of bar-feeders based on using FEM analysis
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(b) Components of the model
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(a) External shape of test model
Fig. 1 Schematic diagram of the built-in spindle system

Fig. 2 View of the spindle's cross section
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Fig. 3 Arrangement of the spindle system with a long workpiece
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(a) Impact test (b) FEM analysis
Fig. 4 Results of impact test and FEM analysis of spindle 461
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Table 1 Experiment conditions

Experiment Support position Number of supports Stiffness
number (from back end of the workpiece, mm) Bar-feeder Guide bush (N/mm)
1 . x x 10°
2 : 1 2 x 10°
400 100
3 : : 3 x 10°
400 100
4 : ‘ 3 x 10°(x100)
400 100
5 : ‘ ; 4 x 10°
400 250 100
6 ‘ ; , : 5 x 10°
500 350 200 75
. ‘ ; 4 1 10°
400 250 100
: : ; : 5 1 10°
500 350 200 75
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Table 2 Results of the modal analysis
Experiment number and frequency(Hz)
Mode
1 2 3 4 5 6 7 8
1 7 111 167 167 274 274 295 369
2 112 167 167 295 333 295 410
3 42 178 274 274 295 401 342 458
4 42 178 329 330 333 411 350 489
5 117 274 330 331 350 484 403 489
6 118 330 333 333 351 489 487 613
7 229 331 386 390 446 490 516 764
8 229 333 388 392 488 621 621 765
9 275 394 455 457 523 764 818 842
10 333 396 504 513 629 765 818 1004
11 376 460 533 543 818 842 842 1006
12 376 583 630 633 818 1004 1005 1009
13 454 697 819 841 842 1006 1025 1035
14 541 720 819 842 1005 1010 1042 1046
15 574 839 842 842 1025 1035 1051 1052
16 627 842 1005 1005 1043 1047 1083 1145
17 793 844 1026 1028 1052 1052 1088 1201
18 805 1005 1044 1044 1083 1147 1161 1328
19 842 1033 1052 1052 1088 1203 1223 1355
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