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A Study on the Machine Selection Problem Considering the Cost
of Defective Products in the Machining Process
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Abstract The most important decision of process planning for the manufacturing system is the machine
selection problem to minimize machining costs. Each machine has its own different machining performance
indicating a different fraction of scrap, making the cost of scrap generated by machining is different for each
machine. Therefore, when we decide on machine selection, we must consider the machining cost and the cost
of scrap generated. This paper describes the statistical model for the fraction of scrap generated by machining
and the machine selection algorithm considering the total cost including the machining cost and the cost of
scrap generated.
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[Fig. 2] The defect rate of cutting process
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[Fig. 11 The normal distribution of cutting process
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(Table 1) Data for the numerical example

X vy | I,| T T | T, o
Machinel 5 100 3 05 | 100 1 0.005
Machine? 6 100 3 05 | 100 1 0.003
Machine3 10 100 3 05 | 100 1 0.001

B AFA AAIS duglEe] dAE Y
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(Table 2) Data related to the defection

Fraction of Number of Number of
scrap processed part scrap
Machinel 0.4902 91 481
Machine2 02758 691 291
Machine3 0.0020 502 2

(Table 3) Data related to the cost (Unit:$)

Raw .. Cost of
materi Machining Total

scrap
cost cost
al cost

generated
Machinel 9810 23521375

226,365.75 962
Machine2 6910 214,249.90

207,921.90 582
Machine3 5020 216,613.00 4 221,629.00
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