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The most essential problem in lapping process is low material removal rate which leads to increase in
production costs and time. Thus, in this process it is essential to select a condition that, besides
producing pieces with required flatness and roughness has a high material removal rate. In this research
effects of parameters such as abrasive particle size, abrasive particles concentration in slurry, and
lapping pressure on material removal rate, flatness and surface roughness were studied by experimental
method in single sided lapping of flat workpieces made of 440c steel. In the following, effect of the
aforementioned parameters on material removal rate, flatness and surface roughness of lapped surface
has been modeled using artificial neural network. Finally, by exerting multi-objective particle swarm
optimization, simultaneous optimization of material removal rate, surface roughness and flatness of
lapping pieces has been conducted and related Pareto front has been obtained. Obtained results show
that by using Multi-objective particle swarm optimization algorithm we can produce workpieces with
required surface roughness and flatness with high material removal rate. Consequently, by using this
method, moreover, producing workpieces with desired quality, production cost and time would
decrease.
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1244 193 493 10 32 25 8
2332 197 411 10 63 10 9
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1555 253 729 10 63 20 11
1399 247 595 10 63 25 12
2488 226 503 10 122 10 13
2021 249 675 10 122 15 14
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1399 259 496 10 122 25 16
1866 59 264 15 16 10 17
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1710 262 822 25 122 25 64
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Fig. 14 Difference between surface roughness obtained from
experiments and predicted by artificial neural network
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and predicted by artificial neural network
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1736 52 289 19.1 16 10 1
1755 63 323 19.59 18.29 10.06 2
1592 66 378 19.27 16.31 11.45 3
1005 152 648 20.75 25.76 24.63 4
1246 98 574 20.35 16.57 15.79 5
1683 57 318 20.35 16.01 10.49 6
938 114 588 20.78 16.07 23.01 7
1482 74 435 20.51 16.09 12.59 8
1439 231 933 19.33 66.03 19.68 9
1525 71 411 20.46 16.1 12.11 10
1256 185 853 19.61 37.34 19.51 11
1210 134 703 20.64 23.1 17.62 12
1732 53 285 20.76 16 10 13
1264 154 766 19.98 28.68 17.7 14
1256 173 822 20.04 33.59 18.75 15
1638 64 356 20.47 16.58 10.99 16
1069 150 733 20.63 24.86 21.42 17
1435 194 863 19.54 44.38 17.14 18
1047 155 722 20.53 26.22 22.71 19
1395 88 503 20.76 17.08 13.78 20
1386 225 929 19.7 59.36 20 21
1414 217 920 19.77 54.96 18.85 22
1125 124 679 20.45 19.89 18.64 23
1359 108 594 19.73 20.17 14.83 24
1706 55 303 19.65 16.07 10.26 25
1423 205 892 19.29 48.97 17.89 26
1184 161 786 20.55 29.07 19.4 27
1556 68 394 19.18 16.03 11.79 28
906 111 509 20.66 16 25 29
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