5548 % 45 0 ) M i 8 £ 2023 4F 9 f1
Vol. 48 No.9 FORGING & STAMPING TECHNOLOGY Sep. 2023

B e e V)

EEEREEA |

S P SV G O G W W

R R AR L TR 4B 0 55 B O M RE T 5
PR A, xlFHF, KRB, EHE’

(1. 2ZMIASE IS HLE TR, H 22 7300705 2. HAMWAZE T AR REAR, HH 22 730050)

)(..+..‘.

FE: NR T BIEEAENUE 0T 22 b B B S5 R UM 22 o s 3, ARSI I B E e B AR B R #2456 U 42 s
SERRMSNZ BN, BB T B PG EAER 2 T2 AR X R, BRI ZE e B R NI E B e R4, JEET
R PR T e B R shSNIE . haSFE B, PRt Matlab X RESS W IA T2 SR I AWIIR R RA R, b
ATRRNT G2 ph e BN B B2, DL G2 phiin v S ST At e 1 AR, BELJE LA A T AR BELE s M AT A0 BT . BJE, R T in R
PR e B E RIS NR R ARG RS, 158 —4 Pareto A6 ARAE, IFIE T HUAEMHET 77 2% Pa-
reto IS FRAEHATIRALAL 3, 75 B R AEAY 2 ke B B REAS IR IR 78 3T AT AR 4

KRR BAERIENL; BUnZE D, FHReds; ZISHIE; e

DOI: 10. 13330/j. issn. 1000-3940. 2023. 09. 018

hFE S ES: TG315 XEKFRERE: A XEHS: 1000-3940 (2023) 09-0142-08

Study on performance of hydraulic buffer device for forging manipulator
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Abstract; The structural characteristics and buffering principle of hydraulic buffer device commonly used in forging manipulator were in-
troduced, and according to the flow continuity equation and Bernoulli equation, combined with the force changes of two-way buffer cyl-
inder and accumulator, the relationship for the external loads of the two-way buffer cylinder at any time was obtained. Then, the hy-
draulic buffer device was simplified into a stiffness-damping system, and the mathematical model of dynamic stiffness and dynamic
damping for buffer device was obtained through differential derivation. Furthermore, the influences of initial inflated pressure and initial
inflated volume of accumulator and stroke of buffer cylinder on the stiffness of buffer device, and the influence of oil chamber ring-
shaped cross-sectional area of buffer cylinder and cross-sectional area of damping hole on the damping were analyzed by Matlab. Final-
ly, based on genetic algorithm (GA), the initial inflated volume and the initial inflated pressure of accumulator in the buffer device
were optimized to obtain a group of Pareto non-inferior solution set, and the Pareto non-inferior solution set was optimized based on the
ideal solution sorting method to obtain the best matching scheme of the initial inflated pressure and the initial inflated volume of accumu-
lator for the buffer device.
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Fig. 1 Schematic diagram of principle for forging manipulator
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Fig. 2 Dynamic analysis diagrams of buffer device
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Fig. 3 Buffer model of hydraulic buffer device
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Fig. 4 Relationship curves between motion speed and damping of
buffer cylinder under different oil chamber ring-shaped
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