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Study on the Optimal Control of the Plunge Grinding for Valve
Parts in Batch Production

Jeongju Choi' and Tae-won Choi'”

"Technical Center for High-Performance Valves, Dong-a University

Abstract This paper proposed the algorithm to select optimal grinding condition for plunge grinding in the
batch production unit. In order to apply to the proposed algorithm, the state variable for plunge grinding
process was defined and the optimal grinding condition for each cycle in batch production was decided by
genetic algorithm. Based on the optimized grinding condition in each cycle, the optimal grinding condition for
whole batch production was selected by dynamic programming. The proposed algorithm was evaluated by
computer simulation.
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[Fig. 1] Stage variable of plunge grinding for batch
production
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Procedure GA()

initialize (population);

evaluation (population);

while not (terminal condition satisfied) do
matingPool = reproduce(population);
mutationPool = crossover(matingPool);
population = mutation(mutationPool);
evaluation(population);

end while

end procedure
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Wheel speed[rpm]

1500

2000

Workpiece speed[rpm]

90

180

No burning
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[Table 2] Values of parameter for cost function

7% #
M [W/h) 33,000
Gy, [W/mm’] 2.75
C, [W/mm’] 33
d, [mm] 254
a, [mm] 0.1
b, [mm] 25.4
d,, [mm] 25
b [mm] 20
t; [min] 2.5

[E 3] 438 A% A4 24

fog AA dAF TAHE & 4 9e-s YERYaL 9L [Table 3] Optimized grinding condition
ot 9 4= Bl A4 30l gl R E= v
NS UehRITh E 38 HHakE Agate] pat 2 || BB M w6 ] G
Kol 2ol Aol ela} z7oluh. 1 |150] 5.0 | 3.0 | 0.040 | 0.020 | 218.35 | 1388.40

2 |12.0| 6.0 | 40 | 0.037 | 0.020 | 207.87 | 0.00
[E 1] A4 249 43| 3 |150| 50 | 3.0 | 0.050 | 0.016 | 218.91 | 0.00
[Table 1] Constraints of grinding conditions 4 |140| 6.0 | 40 | 0.045 | 0.014 | 22741 | 0.00
A 274 AAA ‘3"4* ‘ZZM 5 |150| 7.0 | 5.0 | 0.050 | 0.020 | 256.51 | 0.00
U= =1L 7o az
N 6 |160| 6.0 | 40 | 0035|0024 | 24591 | 0.00
2k =24

7 |150| 8.0 | 3.0 | 0.054 | 0.025 [ 249.67 | 0.00
Depth of cut[mm] 0.5 0.6

8 |140| 8.0 | 40 | 0.038 | 0.031 | 246.55 | 0.00
Infeed rate[mm/s] 0.01 0.04 9 |13.0] 9.0 | 40 | 0039 | 0.035 | 24757 | 0.00
Grinding Power[W] 0 2300 10 |160]| 8.0 | 3.0 | 0.042 | 0.018 | 25633 | 0.00
Grinding ratio 25 1000 11 |14.0| 4.0 | 4.0 | 0.043 | 0.018 | 208.21 | 1350.00
Ak 27 12 |13.0] 6.0 | 3.0 | 0.038 | 0.024 | 208.65 | 0.00
Depth of cut[mm] 0.05 02 13 |14.0| 40 | 40 | 0.048 | 0.020 | 209.62 | 0.00
nfeod tate[mmy5] 0.008 002 14 |16.0] 5.0 | 3.0 | 0.047 | 0.019 | 22831 | 0.00

15 |14.0| 7.0 | 40 | 0.040 | 0.022 | 23692 | 0.00
Grinding Power[W] 0 2300

16 |15.0] 6.0 | 40 | 0.037 | 0.020 | 236.15| 0.00
Grinding ratio 25 1000

17 |16.0] 6.0 | 40 | 0.042 | 0.014 | 246.35| 0.00
7Ie 24 18 |16.0| 8.0 | 3.0 | 0.043 | 0.020 | 256.56 | 0.00
Spark out time 0 10 19 |15.0| 8.0 | 4.0 | 0.038 | 0.024 | 255.36 | 0.00
Roughness[~ m] 0 0.4 20 |16.0| 8.0 | 3.0 | 0.048 | 0.021 | 257.53 | 0.00
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[Fig. 21 Optimal algorithm for batch production
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