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A study on the Experimental Evaluation for the Cam Profile CNC Grinding Machine
' using Vibration Signals

Choon Man Lee*, Sang Heon Lim"

ll Abstract I

il

grinding machine was successfully developed.

Key Words :

A cam profile grinding machine is a mandatory machine tool for manufacture of high precision contoured cam. Experimental
evaluation of modal analysis is an effective tool to investigate dynamic behavior of a machine. This paper presents the
measurement system and experimental investigation on the modal analysis of a grinding machine. The weak part of the
machine is found by the experimental evaluation. The results provide structure modification data for good dynamic behaviors.
And safety of the machine was confirmed by the modal analysis of modified machine design. Finally, the cam profile
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Table 1 Specification of accelerometer
e ] £50 [g]
HEE g +500 [gpk]
= 100 [mV/g]
Fa5 &7 4y 7,000 [Hz)

Response point g

7
Impact point

Fig. 1 Cam profile CNC grinding machine and
measurement points

MACHINE |

Fig. 2 Basic set up for dynamic evaluation on the
developed cam profile CNC grinding machine
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Fig. 5 First mode shape of the grinding'machine

Table 2 Results of modal analysis using FEM

Mode Natural Mode Natural
number | frequency [Hz] |Number| frequency [Hz]
1 29.951 6 84.116
2 30.130 7 90.562
3 50.677 8 111.412
s 4 55.184 9 120.857
Fig. 3 Natural freque:lc:; llri:seponse of the grinding S 63.660 T 135.854
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Fig. 6 Result of total vibration signal during cam
grinding with condition 1 (X-direction)
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Fig. 7 Spectrum of figure 6 in segment 4
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Fig. 8 Spectrum of figure 6 in segment 6
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Fig. 9 Result of total vibration signal during cam
grinding with condition 2 (X-direction)
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Fig. 11 Spectrum of figure 9 in segment 6

Table 3 Grinding cohdiﬁon of cam machining

Item Condition 1 Condition 2

Spindle Speed 1775 [rpm] 1775 [rpm]

A2 o] 0.02 [mm/min}{0.005 [mm/min]

Grinding feed rate| 360 [°/min] 360 [°/min]
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Fig. 12 First mode shape of the modified grinding

machine

Table 4 Results of modal analysis using FEM

Mode Natural Mode Natural
number| frequency [Hz] | Number | frequency [Hz]
1 38.725 6 84.429
2 38.959 7 91.426
-3 62.819 8 100.266
4 63.659 9 105.116
5 79.939 10 112.362

Fig. 13 Grinding process using the developed machine
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