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Research on Parameter Identification of Robust Design for Value-setter

SONG Nana, ZHANG Fuying, JIANG Xiangmin, CHEN lJianlei

(Tianjin Key Laboratory of Integrated Design and On-line Monitoring for Light Industry & Food Machinery and
Equipment, College of Mechanical Engineering, Tianjin University of Science & Technology, Tianjin 300222, China)

Abstract: Aimed at the complex structure and multiple design parameters of value-setter, a robust design parameter identi-
fication method for value-setter based on FMEA/FTA/FEA was proposed. According to the working principle and function
structure of the value-setter, the main failure modes of the value-setter can be obtained based on the failure mode and effect
analysis (FMEA) , and the key components can be got based on fault tree analysis (FTA) , so as to improve the reliability and
reduce the failure probability of the value-setter. The relationships between the performance of the key components and their
design variables were simulated and analyzed with ABAQUS finite element analysis (FEA) software, which can identify the
robust design variables of the value-setter. This design method has certain significance for the robust design parameter identi-
fication of complex products.
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Fig.1 Structure of value-setter
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Fig.2 Robust design parameter identification model
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Fig. 3 Function and composition of value-setter
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Tab.1 FMEA analysis of the value-setter system
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Fig. 4 FTA of two failure modes of value-setter
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Fig. 5 Spring finite element model
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Fig. 6 Effect of different parameters on the spring stiffness
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Fig.7 Structure of single-wave membrane
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Fig. 8 Membrane finite element model
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Fig. 9 Effects of different parameters on the membrane
stiffness
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Fig. 10 Finite element model of stem assembly
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