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Research on Optimal Selection of Machine Tool Equipment

Based on Combination Weighted Grey Relational Method
Li Qiang, Wang Yongchao,Li Bo, Wu Aigiang

Abstract: Considering that the existing evaluation schemes are not comprehensive enough ,the traditional analytic hi-
erarchy process (AHP) ignores the fuzziness of the evaluators themselves. An improved analytic hierarchy process ( AHP)
is proposed to analyze the five green manufacturing indexes of production cycle (T) , production cost ( C) , processing quali-
ty (Q) ,environmental factors (E) and resource consumption (R) ,and to establish the evaluation index of machine tool e-
quipment selection. The system and the initial decision matrix are combined with the entropy weight method to give weight
to each evaluation index,and the comprehensive weight of each evaluation index is obtained. Then,the grey relational de-
gree of each scheme is calculated by the grey relational method,and the machine tool with the greatest grey relational degree
is selected as the best machine tool for parts processing. Finally,an example of stepped hole machining is given to demon-
strate the feasibility and superiority of this method in optimizing machine tool equipment.

Keywords: green manufacturing; machine tool equipment ;fuzzy analytic hierarchy process ( FAHP) ;entropy weight

method ; grey correlation method
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