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Optimization Method of Cutting Process Parameters for Dicing
Saw
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Abstract; The cutting process parameters of dicing saw are difficult to get in actual production,
an optimization method was thus proposed to establish the best cutting parameters based on genetic
algorithm of Matlab. The scope of the cutting process parameters was selected by avoiding the
natural frequency of every order, and the root mean square of the axis vibration was used as the
evaluation index. The regression equation was established between parameters of vibration and
cutting processes by regression orthogonal design. The best cutting parameters according to the
minimum vibration were obtained by using the Matlab genetic algorithm to make iterative
optimization for the regression equation. The optimization result was verified by experiments.
Key words: dicing saw; process parameters; regression orthogonal design; genetic algorithm;
optimization
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Table 1 Factors and level of linear regression
orthogonal design

K- N/(r-min™") V/(mm-s™') L/(L-min"")

FIKFEC+1) 32 000 100 0.6
FMEIKT-(0) 30 000 90 0.5
TAKFE(-1) 28000 80 0.4
ALK B (A) 2 000 10 0.1
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Table 2 Experimental data

R 20 X, X, X, X, X, X, XX XX, N Y2 - AE -
mes 2 m-s m-s
1 1 1 1 1 1 1 1 0. 867 0.723 2.697
2 1 1 1 -1 1 -1 -1 0. 808 0.737 2. 687
3 1 1 -1 1 -1 1 -1 0. 907 0. 690 2.783
4 1 1 -1 -1 -1 -1 1 0. 890 0.730 2.773
5 1 -1 1 1 -1 -1 1 1.747 0. 663 2.487
6 1 -1 1 -1 -1 1 -1 1.727 0. 650 2.297
7 1 -1 -1 1 1 -1 -1 1. 683 0. 650 2. 607
8 1 -1 -1 -1 1 1 1 1.747 0. 643 2.513
9 1 0 0 0 0 0 0 1.043 0. 700 2.633
10 1 0 0 0 0 0 0 1. 057 0. 690 2.723
11 1 0 0 0 0 0 0 1. 120 0. 653 2.717
12 1 0 0 0 0 0 0 1. 150 0. 640 2.717
B, = i Xy, 10.448 -3.36  -0.006 -0.04 —0.094 0.048 0.054
o
d =Yx 8 8 8 8 8 8 8
b, = % 1. 306 -0.42 0 -0.005 -0.012 0. 006 0. 007
Q. = B—f — 1. 41 0 0 0 0 0
T
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Table 3 Variance analysis data of y, based on linear regression orthogonal design

AR SRR I A Y7 Al Flt F oM Al S B
x, 1.41 1 1.4112 868. 698 ok
X 0 1 0 0.002 8 —
x 0 1 0 0.123 1 —

’ F =161.4
X% 0 1 0 0.6800 ' —
X%, 0 1 0 0.1773 —
X5 0 1 0 0.224 4 —
EE Sy 1.4132 6 2.4
144. 984 1 "
TIA S, 0. 001 6 1 0 Fy,, =58.2 B
RAE S, 1.4148 7 —

HIZ63 AT, F = 144.98 > FY/ | =58. 2, UtHH A%l O HAR G HER K.
BUAGFRE a=0.1 KF W E Hh A F, = R AL Y 5 A Z 5 ait s RS X
868.698 > FV\"\ =161.4 Ui HANE x, BEB¥E  W—2 BEELPATTEN
i AR 2, Db R AL X T i diksh R 5
y, =1.306 -0. 42x,
y, =0. 68575 +0. 034 25x, +0. 007 5x, —0. 004 25x, —0. 009 25x,x, , (1)
y, =2.605 5 +0. 129 5x, —0. 063 5x, +0. 038x, —0. 033x, x,.
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Fig. 2 Best fitness values of final index
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Table 4 Experimental results ( vibration) m-s’
75 1] 1 2 3 4 5 AL AL HTFE4
X 1] 0. 886 0. 887 0. 863 0. 865 0. 880 0.876 0 0.8900
Y [i] 0.714 0.705 0.711 0.699 0.719 0.7025 0.7300
Z In] 2.677 2.702 2. 688 2. 695 2.710 2.6810 2.7730
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