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Optimal design of double toggle clamping mechanism of injection molding
machine based on minimum speed ratio deviation

DONG Lingbo', ZHANG Zheyan', LI Guoping'?, CHEN Xingxin®, LOU Jungiang'?, LIU Li"*"
( 1.Faculty of Mechanical Engineering & Mechanics, Ningbo University, Ningbo 315211, China;
2.Zhejiang Provincial Key Laboratory of Part Rolling Technology, Ningbo 315211, China;
3.Haitian Plastic Machinery Group, Ningbo 315800, China )

Abstract: The performance of the clamping mechanism of injection molding machine directly affects the quality
and efficiency of the injection-molded parts and the life of the injection molding equipment. In this paper, the
double toggle clamping mechanism with 380T clamping force specified by the enterprise is taken as the research
object. The minimum deviation between the speed ratio curve of the existing toggle mechanism and the ideal
speed ratio curve is introduced to the optimization objective function and is combined with other three objectives
i.e. the total length of the mechanism, the stroke ratio and the force amplification ratio, to form a multi-objective
optimization design. The simulation results show that, under the premise of the overall size and the shifting
stroke meeting the requirements, the force amplification ratio increases by 12.24%, the speed ratio at the closing
and opening of the mold decreases by 14.49%, and the mold clamping cycle is reduced by 6.6%, hence the
overall performance of the mold clamping mechanism is effectively improved.

Key words: injection molding machine; double elbow inversion; clamping mechanism; minimum speed ratio
deviation; multi-objective optimization
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