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Study on Cutting Chatter Stability of a
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Abstract: The chatter in the follow—up grinding process will affect the quality of camshaft grinding. In order to
suppressing chatter, the regenerative chatter model of follow—up grinding based on regenerative chatter theory and the
characteristics of follow—up grinding was built, considering the regenerative chatter of both camshaft and grinding
wheel. Based on the regenerative chatter model, the stability limit diagram was portrayed to study the regenerative
chatter stability of the follow—up grinding. The grinding tests on the camshaft grinding machine were carried out to
verify this model. The vibration features of the grinding machine were inspected in both frequency domain and time—
frequency domain,and the results agreed well with the stability limit diagram. It testified the regenerative chatter
model and feasibility of the chatter predicting and the machining parameters” optimizing by stability limit diagram.
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Fig.1 Dynamic model of grinding wheel system
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Tab.1 Parameters needed to solve grinding stability limit

% kJ(N-mm?) k/(N-mm™) &
(R
WS 2.1x10%

w,/(rad-s™) b/mm

1.1x10° 1.5x10° 0.05 502 40

1.1x10° 0.1 710 40
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Fig.2 Stability limit diagram of grinding machine
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Tab.2 Experimental scheme

SRS T A/ (v min™) WA/ (romin™)
1 60 2 500
2 60 3 000
3 60 3 500
4 60 4 000
5 90 2 500
6 90 3 000
7 90 3 500
8 90 4 000
9 120 2 500
10 120 3 000
11 120 3 500
12 120 4 000
13 150 2 500
14 150 3 000
15 150 3 500
16 150 4 000
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Tab.3 Acceleration amplitude and stability region of sensors

SEE IR (mes?) AR PR PR P X
1 1.724 FRUEX
2 2362 FRUEX
3 2.835 FRUEX
4 8.378 ARE X
5 2.606 FRUEX
6 2.056 FRUEX
7 2574 FRUEX
8 4.308 ARE X
9 1.844 FRUEX
10 2.370 FUEX
11 2.829 FUEX
12 7.794 ARE X
13 3.012 FUEX
14 2.199 FUEX
15 2.892 FUEX
16 5.153 ARE X
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