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Influence of working cylinder plunger connection form on forging hydraulic press
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Abstract: In view of the structural characteristics and working conditions for upward pressure double-column free forging hydraulic press,
the working conditions of ball hinge pair connecting working cylinder and movable beam were analyzed, the forming processes of transverse
eccentric forging and longitudinal eccentric forging were explained, and the contact state between plunger and cylinder body under the con-
dition of eccentric load was analyzed. Then, combined with the typical connection form of the working cylinder and the movable beam for
the upward pressure double-column free forging hydraulic press, the working mechanism of the connection form for the the working cylin-
der plunger and the movable beam was studied, and the influences of different connection forms for the working cylinder plunger and the
movable beam on the hydraulic press were clarified. Furthermore, the structure form suitable for the large-scale upward pressure double-
column free forging hydraulic press was determined, and the conditions for the reasonable control of eccentric forging for hydraulic press
were studied. Finally, the eccentric load control strategy of hydraulic press was formulated, and the determination thoughts of the maxi-
mum allowable forging eccentricity for hydraulic press was proposed, which provided a theoretical basis for the structural design and safe
use of the large-scale upward pressure double-column free forging hydraulic press.
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Fig. 1  Connecting forms of working cylinder
(a) Rigid connection  (b) Single spherical hinge connection

(¢) Double spherical hinge connection
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Fig. 2 Schematic diagrams of eccentric load conditions

(a) Lateral eccentric load ~ (b) Longitudinal eccentric load
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Fig.3 Schematic diagram of frame deformation under lateral eccentric load
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Fig.4 Schematic diagrams of double spherical hinge connection structure

(a) Front view of working cylinder ~ (b) Side view of working cylinder
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Fig. 5 Schematic diagrams of single spherical hinge connection structure

(a) Front view of working cylinder
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(b) Side view of working cylinder
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