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Abstract In this paper, the algorithm to determine the optimal condition of traverse grinding is proposed by
using differential evolution algorithm(DEA). The cost function to determine the optimal grinding condition is
designed with considering process cost, production rate, surface roughness. Also, the constraint conditions for
grinding such as thermal damage effect, machine tool stiffness, wear parameter of grinding wheel, surface
roughness are considered. The algorithm is implemented with LabView software which is widely used at the
industrial field. The performance of proposed algorithm is verified by comparing with the result of genetic
algorithm(GA) through computer simulation.
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[Fig. 1] Program for optimization of traverse grinding with

LabView
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[Fig. 2] Simulation result for the proposed algorithm
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[Table 1] Parameters for computer simulation

Parameters values Parameters values
]V[L 36,000 &h P 1
L, 300 mm L, 150 mm
b, 60 mm b, 25 mm
£ 2 mmy/pass a,, 0.1 mm
a, 0.0505 mm/pass S, 2 pass
D, 355 mm b, 25 mm
G 60 L, 100 mm
V. 254 mm t, 5 min
t 30 min N, 20
N, 12 Ny 2000
C, 30,000 9 C, 369 /mm?
J 12,000 ¢ R, 58
Jy(R)) 1.8 pum d, 0.3 mm
Jy 20 . 10x107°6
K, 394x107 mm™! K 0.0869
[Table 2] Range of state variable
states range states range
v, [m/min] 1000-2030 v,,[m/min] 10-23
a,[mm] 0.01-0.137 S [mm/rev] 0.01-0.137

[Table 3] Optimized values for the proposed DEA

Parameters values Parameters values
v, 2029.92 Uy, 22.387

a, 0.011 Sy 0.137
624.60 J(R) 0.7872

22.492 WA 20.001

[Table 4] Optimized values for the GA

Parameters values Parameters values
Vg 1986 vy, 21.40

a, 0.024 Sy 0.136

J 651.24 K(R,) 0.8269
22.698 o 20.680
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