5 44 05 5 1 F B I & Vol.44 No.5
2024 410 A MINING AND METALLURGICAL ENGINEERING October 2024

RiGRY WMERETEAHER N FEEREST

RAKF'?, o', L
(LA TR (dEaT) AR S P~ #0R TR A S0 %, JE5T 1000835 2. P EIHh SR 4% (dEaT) W24k, dbaT 100083)

W OE. 8T OVRERE Mk POE AR R 9 F1 2 36T Abaqus BRUFEESE T AN A TO0 R A4k 65108 R W7 1) 1 24
T DA Z 37 1t o0 57 B e RN VAL T T AR 22 A SR A AR A3 O A M TR RN A S SR ZE R T R ), 25 SRR BH L 7 it in sz
B ECRY ERGE  HOE Syttt BOR S 5y RS T T INGL B BRGSO A R I AR 1 R D
RN A ek o L TR PR (] T 5 VA 8 2 T 20 R R A R R T B ) R/ NGRS A ARV R 0.2 m/s B BEIRURE
731500 N 37 F70ta s B B B 4k 12 m, BUAS, S8 SR 42 A9 S KOKSF ANt () 7 3743 314 941 N i1 258 N,

KEIF . TR, iR, B8, PG, R4, FHER; SR, Sk

hE 432 TD857; P751 HERARIRAD: A doi:10.3969/].issn.0253-6099.2024.05.005

XEHS: 0253-6099(2024)05-0022-06

Analysis of Spatial Configuration and Mechanical Properties for
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Abstract: In order to analyze mechanical properties of conveying hose during deep-sea mining operation, a mechanical
model was established with Abaqus software for the buffer, flexible hose, and mining vehicle under different working
conditions to analyze effects of buoyant ball position, buoyant force, ocean current velocity and volume fraction of
conveyed mineral ores on hose configuration, as well as effect of forces that flexible hose exerts on the mining vehicle.
When buoyant balls are put on the position far away from a mining vehicle, the hose is prone to be dragged on the
seafloor; while being closer to a mining vehicle, the hose is prone to be entangled. It is shown that the closer to a mining
vehicle, the greater the buoyant force and the greater the forces that the hose exerts on the mining vehicle. Furthermore,
slower current velocity is more likely to bring greater impact to the hose configuration. The velocity of ocean current will
influence the direction, magnitude and variation of the forces exerted on the mining vehicle. It is suggested that with
ocean current at a velocity of 0.2 m/s, buoyant balls should be put on the position 12 m away from the buffer, with
buoyant force selected at 1 500 N. In this case, the maximum horizontal and vertical tensile forces of the hose on the
mining vehicle are 941 N and 1 258 N, respectively.
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