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Simulation and experimental verification of press mechanism for fully
automatic three cylinder horizontal hydraulic press based on ADAMS
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Abstract:In order to provide reference for the design and application of spring return mechanism for
fully automatic three cylinder horizontal hydraulic press, the structure and working principle of fully
automatic three cylinder horizontal hydraulic press were analyzed, and a simulation model was
established using ADAMS software through model simplification, constraint setting, simulation force
addition, and drive setting. The spring stiffness and preload force were simulated and designed based
on four working steps: main cylinder pushing press, main cylinder reset, auxiliary cylinder pushing
cake unloading, and auxiliary cylinder reset. Comprehensive design and experimental verification were
carried out based on the simulation results. The simulation results showed that the designed stiffness of
the spring was 32.5 N/mm, and the preload force was 100 N; to eliminate manufacturing and assembly
errors, the actual manufacturing design had a spring stiffness of 32. 69 N/mm and a preload force of

163. 45 N. The verification test results showed that the maximum axial gap between the pressing ring and

the pressure plate body during operation was only
I #s HEA:2024 —03 —22 ;42 [0 H #§:2024 - 09 -20

BEE£WE : ERE S & IS ebm TE = #1286 F
FREER AR 53 U Ak 7RvE” (2021 YFD2100405 )

FEZR A3 SR(1999) 5 T LBTSA: . MG positions , ensuring smooth and reliable operation.
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BIS1ES IS, DI9E 5 (E-mail ) 861679642@ qq. com,, accurately express the motion process of the press

2. 54 mm, with no material leakage, and all

moving parts could be reset to their initial
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mechanism of a fully automatic three cylinder horizontal hydraulic press and the optimization design

results of the spring reset mechanism are reliable.

Key words: hydraulic press; press mechanism; ADAMS; motion simulation; spring design
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Fig.1 Structure diagram of fully automatic three

cylinder horizontal hydraulic press
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Fig.2 Pressure force diagram of presssure plate

body and pressing ring during press process
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Fig.3 Structure diagram of simplified model for
fully automatic three cylinder horizontal

hydraulic press
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Fig.4 Simulation of the main

cylinder pressing process
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Fig.7 Movement law of the masscenter of

pressure plate body during the reset

process of the main cylinder
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the main cylinder housing varies with

the preload force of the spring
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cylinder pushing and unloading cake process
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Fig.11 Motion law of the mass center of the
pressing ring during the reset process of

the auxiliary cylinder
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time during the pressing process
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