7 ok I £

MINING AND METALLURGICAL ENGINEERING

% 46 B 3 W
2026 4F 6 A

Vol.46 No.3
June 2026

R M B AR LRI A iR

HARE, LA, KRR
(JURTA K2 HUR TRR2EBE, 4R M 510006)

W E. AW BIRAME R B THTAMERE T, SR B G R R R R B ARG A 52 2 FL B B Y T R AMEEET AL F B AR AT, $5
BT PIRAME B B ARSI AT AMESIm B T AL SE 50 & 0 0 EURURY 38 Jk S a0 FORE R B AR BB o E R E )
3 Pk MEAR T B RME 3 S RERE AT T XTLUAFSE . G5 RS B kMR D AMEE 3 14.64% , I #ME 2 13.51% ;% &
FIAMER R, (5 FAMER K 91.01% , SR AMEE3R Ay 89.80% ; TS AMEARZN N, {5 BUAME RN 94.44% , (FITE5 ISR H G R,
R AR T e A M 2 Y (R B REREAR , 2 — IR A SR B R M i ELBEALL S8 U 58, WIS e IR AMEE B B SR fk 4R
T RIS,

KR g bk, JFEBE, BRAME, MR, BaaMe; g, THIRME:; AMESR AR EHL; AN
fE 4 S TD857; TH137 XHkERERD: A doi;10.3969/].issn.0253-6099.2026.03.014

TEHS . 0253-6099(2026)03-0111-06

Design of Wave Compensation Hoisting Device Test Bench

XIAO Tibing, CHEN Wenjie, CAI Haidong
( School of Mechanical and FElectrical Engineering, Guangdong University of Technology, Guangzhou 510006,
Guangdong , China)

Abstract; To investigate the heave compensation capability of a wave compensation hoisting device, a simulation test
bench for the hoisting device was built by using an ordinary hydraulic cylinder and an ordinary accumulator to replace
dedicated compensation cylinders and accumulator, and a simulation model was then established based on AMESim.
Experiments and simulations were performed to compare the compensation rate and energy consumption of the hoisting
device under passive, semi-active and active compensation modes. In the passive compensation mode, the simulated
compensation rate was 14.64% and the experimental value was 13.51%; in the semi-active compensation mode, the
simulated compensation rate was 91.01% and the experimental value was 89.80% ; the simulated compensation rate
reaches 94.44% under the active compensation mode. Both simulation and experimental data prove that this alternative
scheme can deliver high compensation rate with low energy consumption. It is regarded as a low-cost and efficient
solution for testing wave compensation hoisting device, providing a verification platform for subsequent design and
optimization of wave compensation hoisting device.
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Fig.1 Working principle of wave compensation hoisting device
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Fig.2 Schematic diagram of wave compensation hoisting device

test bench
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Fig.3 Main components of test bench
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Fig.4 Block diagram of control system
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Fig.5 Simulation model of wave compensation hoisting device

test bench
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Table 1 Main parameters of test bench simulation model

RS HEHR/mm HETER/mm TAEFTE/mm

THUTE L 50 35 300

FHICAMZAL 40 25 300

aRLiiEiN 63 35 200

Bt ifAN 80 40 200

FIEAEATIE L i RS WREA

W42/ mm W42/ mm IRRY/L (mL - ")

15 6 2.5 6
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Fig.6 Heave displacement curves of simulation cylinder and

compensation cylinder in passive compensation mode
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Table 2 Compensation rates of simulation and experiment

in passive compensation mode

mH EhesmBU/L i/ ke MER/ %
i ¥ 2.5 100 14.64
S 2.5 100 13.51
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Fig.7 Variation of simulated passive compensation rate with

different accumulator volumes
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Table 3 Simulated compensation rate for different accumulator

volumes in passive compensation mode

EREAHATYL il kg M/ %
2.5 100 14.64
20.0 100 25.84
50.0 100 32.14
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Fig.8 Heave displacement curves of simulation cylinder and

compensation cylinder in semi-active compensation mode
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Table 4 Compensation rates of simulation and experiment

in semi-active compensation mode

miH EHHREARABUL 13/ ke MR/ %
LT p=N 2.5 100 91.01
S 2.5 100 89.80
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Fig.9 Heave displacement simulation curves in different

compensation modes
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Fig. 10  System energy consumption curves in different

compensation modes
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Table 5 Comparison of compensation rates and

energy consumption results in different compensation modes

MR MR/ % REFE/)
w5l 14.64 0
F3h 94.44 1.825.47

e 91.01 96.18
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