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Error Analysis and Accuracy Synthesis for
Linkage Mechanism of High-Precision Press

QIAN Huanan, TAO Jing, YU Suiran
(School of Mechanical Engineering, Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract: The development of high precision molding equipment is the key for near-net shape technology in
our country. Research and development of parallel driven mechanical press with multi-link becomes
important trends. How to determine the key error sources which influence the precision of servo press,
thus to distribute the accuracy of the main parts economically and reasonably, is important for the design
of high precision servo press. Based on the available research results, the definition, index and affecting
factors of servo press’s precision are discussed. Then the structural characteristics of symmetry multi-
linkage mechanism are analyzed, and precision analysis models of kinematics output are developed based on
loop incremental theory; through sensitivity analysis, the key error sources are identified; considering the
manufacturing cost and the constraints of mechanism reliability, the accuracy of the main parts is
distributed. A case study of 4fBRP,,‘R&PRPH R servo press is presented by using Monte Carlo method for
demonstration of the proposed approaches. The result shows that the error factors which have relatively
important influence on the servo press’s precision can be identified effectively, and the requirement of

mechanism reliability can be satisfied by adjusting these factors’ tolerance.
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Fig. 1 Schematic of simplified parallel driven multi-linkage

press mechanism
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Tab. 1 Transmission link parameters and corresponding
errors of servo press
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Tab. 2 Installation location parameters and corresponding

errors of servo press
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Fig. 2 The salience of key errors to output position of the

slider
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Fig. 4  Flow chart of accuracy synthesis for parallel

driven multi-linkage press
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Tab.3 Installation location and transmission link parameters

tolerances of servo press
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