R MM A &S f 3L 2025 42 A
- RSS5EHT - Machine Building & Automation F54 5514

DOI:10.19344/j.cnki.issn1671-5276.2025.01.051

RENTFIMT KA E DI BLRHF IV E FF& iR ERSES

AR
(he+ R S TREERRA R BPE P52 710021)

W OENTRAAGE DI BERYANE AR EEH R F R EE, KGR D] BAERNAE A ERERSE
FH A, FEB A DI B EMHAE A I EA IR S, 3T & 20 A RAR AL FF e 4 A 0 B A 00 o i R AL
R R T EERIR S AT s, ETIRAFESNER G E AT PID UE 6] 8, 6 2 F 47 & S ALE Wik 20
T, EANEABERERSES, CRERXA . NAZBAREF NN B AL ETREAARINEBEES S,
St oh i, g b K A B R ROE IR A, AR S A O 2.91 s, B B AL A PR AR E RS R R AR
M,

EBIA ;oK E DI AL R AR HLE A A 50 ) S B B AR A 0T PID AR )

FESES . TP271 CRKPRAERD A XEHS1671-5276(2025)01-0251-05

Hydraulic Steady State Control of Heavy Load DJ Bridge Erecting

Machine Arm Lifting under Vibration Interference
SHAO Zhiyuan
(The 4th EngineeringCo., Ltd., China Railway 12th Bureau Group, Xi‘an 710021, China)

Abstract : In order to improve the efficiency and stability of hydraulic control for the lifting and lowering of the arm of the heavy
load DJ bridge erecting machine, a steady—state hydraulic control technology for the lifting and lowering of the arm of the heavy
load DJ bridge erecting machine is proposed. Equivalent analysis is conducted on the vibration characteristics of the lifting
structure of the DJ type bridge erecting machine arm. The natural frequency and corresponding vibration mode of the boom lifting
structure is abtained based on an equivalent model avoiding the drawbacks of traditional methods for overall vibration analysis.
Based on the analysis of vibration characteristics, the PID hydraulic controller is adaptively adjusted, better adapting to the
vibration interference of the arm and achieving stable hydraulic control of arm lifting. The experimental results show that the
response curve controlled by the proposed technology becomes stable and has a small amplitude output. When external
disturbances occur, it can quickly recover to the original stable state with an average control time of 2.91 seconds, which has
good hydraulic steady—state control efficiency and stability for arm lifting.

Keywords : DJ type bridge erecting machine with high load; arm lifting structure; dynamic equivalent function; modal analysis;
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