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ABSTRACT

A high-speed spindle can be very sensitive to rotating mass unbalance which has harmful effect on

many machine tools. Therefore, the balancing procedure to reduce vibration in rotating system is certainly

needed for all high-speed spindles. So, balancing procedure was performed with a spindle-bearing system

for CNC automatic lathe by using numerical procedure. The spindle is supported by the angular contact

ball bearings and the motor rotor is fixed at the middle of spindle. The spindle-bearing system has been

investigated using combined methodologies of finite elements and transfer matrices. The balancing was

performed through influence coefficient method and the comparison was made by whirl responses between

before balancing and after balancing. As a result, balancing of simple spindle model reduced whirl orbit

magnitude in case of a completely assembled spindle model.
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Fig. 4 Analysis model of the spindle

Table 1 Spindle configuration data

Model I Model II

Element Length Radius Length Radius

number (mm) (mm) (mm) (mm)

1 18 17.3 24 22.5

2 14 16.3 15 16.5

3 29 17.3 50 26.4

4 20 17.3 10 17.5

5 10 17.3 10 17.5

6 10 17.3 20 26.3

7 10 233 20 26.3

8 15 26.3 68 37.0

9 15 26.3 68 37.0

10 34 37.0 17 30.0

11 34 37.0 17 30.0

12 34 37.0 13 15.0

13 34 37.0 13 15.0

14 17 30.0 30 20.0

15 17 30.0 13 28.0

16 10 15.0 23 41.0

17 10 15.0 28 29.0

18 20 15.0 16 22.5

19 53 15.0 13 30.0

20 86 14.0 38 22.5
Sum 490 505
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Table 2 Displacement calculated at plane a, b

Step Plane a (x107um) Plane b (x10”um)
1 L,=0.949 £ 169.73° R=0.917 £170.84°
2 L:=0.970 £172.66° R,=11.739 2 184.69°
3 L+=6.849 7 148.19° R;=8.818 £169.59°
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