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Abstract; The changing trend of surface hardness with process parameters was analyzed, and the
surface hardness was tested by grinding low expansion glass in quick-point. Based on BP neural
network and single factor tests in quick-point grinding, a series of one-dimensional models were
built for surface hardness and process parameters by the least-squares fitting. The accuracy of the
model was tested by coefficient of correlation. The results show that the model has high accuracy.
The multivariate models about surface hardness and process parameters were proposed after
analyzing one-dimensional models. Based on the genetic algorithm, the multivariate numerical
models were built for surface hardness according to the results of orthogonal experiments. The
accuracy of multivariate model was tested by the verification experiment. The test results indicate
that the model has high accuracy.
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grinding ; glass ceramics
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Table 1 Experimental conditions of single factor tests
e f a, a« B
m-s~'  mm-min~' mm (°) (°)

1~5 32-~64 15 0.05 1 -0.5

6~11 48 5~55 0.05 1 -0.5

12 ~17 48 15 0.005~0.15 1 -0.5

18 ~22 48 15 0.05 -2-~2-0.5

23 ~27 48 15 0.05 1 -3-~6
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Table 2 Factors and levels of orthogonal test
=

K-
v/(m-s™") f/(mm-s™') a,/mm «/(°) B/(°)
1 29.5 15 0.05 -0.3 -1.0
2 40 40 0. 14 0.3 -2.5
3 51 65 0.23 0.9 -4.0
4 62.5 90 0.32 1.2 -5.5
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Table 3 Data of orthogonal test

e 1 2 3 4
HV/GPa  6.6522 5.5881 5.2821 5.1731
45 5 6 7 8
HV/GPa  4.7409 4.466 6.2704 6.5704
A5 9 10 11 12
HV/GPa  4.8616 6.1555 5.2486 6.3970
e 13 14 15 16
HV/GPa  5.5964 5.2097 6.2950 5.9720
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Table 4 Data of verification experiment

) v, . f - a, a B HV
m-s mm - min mm (°) (°) GPa
1 48 15 0.01 O 0 5.371
2 48 35 0.05 1 -1 5976
3 56 15 0.05 1 -1 5679
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Micro-topography of point grinding surface
(a)—v, = 27 m/s, f=18 mm/min, a, =0.06 mm,
a=-0.2°p8=-1°R,=0.772 pm,HV = 6. 6522 GPa;
(b)—v, = 60 m/s, f=18 mm/min, a, =0. 15 mm,
a=0.3°,8=-4° R, =0.89 um,HV = 6.270 4 GPa;
(¢)—v. =48 m/s,f= 40 mm/min,a, = 0. 15 mm,
a=-0.2°8=-2.5°R, =0.933 um,HV = 5.588 | GPa;
(d)—v, =50 m/s,f= 90 mm/min,a, = 0.24 mm,
a=0.3°,8=-2.5°,R,=1.3 um, HV =4. 466 GPa.
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Fig. 2 Network topology of BP neural network
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Fig. 3 Effect of grinding parameters on the surface hardness
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Fig. 5 Effect of grinding wheel geometrical parameters on the surface hardness
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Fig. 6 Curve of best individual fitness function value
based on genetic algorithm
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Table 6 Relative errors
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