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Mechanical Kinematic Scheme Design of Packing Lifting Device Based on Ideal Superior-
ity Evaluation Method
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ABSTRACT: This paper aims to evaluate the design scheme of the packaging lifting device in a more comprehensive and
scientific way and provide an effective decision-making basis for the design and optimization. The ideal degree of TRIZ theory
and the superiority evaluation of extenics were combined to construct an evaluation method for mechanical kinematic scheme
that integrated ideal degree and superiority. This method conducted reliable and objective evaluation on the mechanical kine-
matic scheme with the ideal degree of normalization as the correlation function and a multi-level extenics comprehensive evalu-
ation process as the evaluation path. As a result, in the design of mechanical kinematic scheme of the package lifting device, the
ideal superiority evaluation method was adopted to establish the calculation method for ideal degree of all indexes; meanwhile,
the numerator and the denominator were normalized to overcome the inconsistency between dimensions of numerator and de-
nominator during calculation. The normalized ideal degree was used as correlation function, and was compounded with the
weight coefficient, thus obtaining the superiority. This method simplified the correlation function selection, correlation calcula-
tion and normalization of the calculation into a single ideal calculation, and rapidly completed the selection of the package lift-

ing device kinematic schemes. In conclusion, the ideal superiority method simplifies evaluation process of mechanical kinematic
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scheme design, further confirms the validity of this evaluation by means of design practice in the package lifting mechanical ki-

nematic scheme, and also accelerates the evaluation speed and helps to improve the efficiency of the mechanical kinematic

scheme design and evaluation.

KEY WORDS: ideal degree of TRIZ theory; extenics superiority evaluation method; ideal superiority; normalization; lifting

device
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Fig. 1 The evaluation process of ideal superiority
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Fig.2 The scheme of lifting mechanism
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Fig.3 The structure of lifting mechanism
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Fig. 4 Geometric parameter and mechanics model of tape spring
shells
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