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Abstract: The high-speed grinding of the non-circular contours of the camshafts was prone to grind-
ing burns, resulting in a decrease in surface quality and service life and even scrapping. Therefore, the
mechanism analysis and online monitoring system of camshaft high-speed grinding burns were studied. The
influences of processing parameters on grinding burns were discussed. A grinding burn’s quantitative evalua-
tion method was proposed by surface morphology and hardness. Frequency and time-{requency domain
analysis methods carried out the signal processing and feature extraction. The relationship between the
sensing signals and grinding burns was analyzed. The AE (acoustic emission) signal features with a high
correlation with grinding burn were extracted based on ReliefF. The monitoring model of grinding burn
was established based on GA-SVM (genetic algorithm-support vector machine). And it was verified by ex-
periments. The online monitoring system of camshaft high-speed grinding burns was developed and ap-
plied.
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Fig.1 Experiment and signal acquisition equipment
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Tab.1 Orthogonal experimental parameters of

grinding burn

7K 1 2 3 4 5
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Fig.3 Camshaft contour and metallographic

sample diagram
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Fig.4 Effect of grinding burn on workpiece surface
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Tab.2 Orthogonal experimental results and range

analysis
415 | et B f/IHgE/i a,/mm | v,/ (remin™) viir)n )

1 ¥ 578.9 | 0.05 30 60
2 — i 513.6 0.15 60 60
3 U 457.3 0.25 90 60
4 — i 525.6 | 0.10 120 60
5 — 492.6 | 0.20 150 60
6 U 459.5 0.25 30 85
7 — i 518.4 | 0.10 60 85
8 — i 481.7 | 0.20 90 85
9 X 573.8 | 0.05 120 85
10 — i 495.3 0.15 150 85
11 TV 453.6 | 0.20 30 110
12 X 552.7 | 0.05 60 110
13 — 485.5 | 0.15 90 110
14 Jaali e 442.9 | 0.25 120 110
15 — i 547.3 0.10 150 110
16 — i 510.9 | 0.15 30 135
17 — 484.9 | 0.25 60 135
18 — i 524.4 | 0.10 90 135
19 U 468.1 0.20 120 135
20 " 524.2 | 0.05 150 135
21 " 564.3 | 0.10 30 160
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Tab.3 Analysis for orthogonal experiment

H#E | Sig 7 FE | HRES | EETVIM

v, 0.983 198.679 0.094 4 794.716
Uy, 0.988 167.054 0.078 4 668.216
a 0.000 | 9234.496 | 29.292 4 36 937.984
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Fig.5 The influence of grinding process parameters on

the surface hardness of the workpiece
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Fig.6 The surface morphology under grinding
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Fig.7 Grinding surface morphology of camshaft profile
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Fig.8 Effect of grinding burns on Cyy of

subsurface layer
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Fig.14 Vibration signal amplitude and power spectrum
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