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Abstract

To address the insufficient research on the dynamic characteristics of progressive distributors in dry
oil centralized lubrication systems for underground belt conveyors in coal mines, taking the main
inclined shaft belt conveyor of a coal mine as the research object, a simulation model of the progres-
sive distributor was established based on the AMESim platform. The effects of system working pres-
sure (10~35 MPa), piston diameter (8~14 mm), and viscous friction coefficient (1000~3000 N-s/m)
on the piston motion characteristics and outlet flow stability of the distributor were systematically
analyzed. The results show that the system working pressure significantly affects the starting char-
acteristics and operational stability of the distributor, with a recommended working pressure of
15~20 MPa. The piston diameter exhibits a quadratic proportional relationship with the oil delivery
volume per outlet, and a piston diameter of 10~12 mm is recommended for the drive drum bearing.
When the viscous friction coefficient is set between 2000 and 3000 N-s/m, the distributor achieves a
favorable balance between response speed and motion stability. The findings provide a theoretical
basis for the design and optimization of dry oil lubrication systems for belt conveyors in coal mines.
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Figure 1. Simulation model of progressive distributor based on AMESim
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Table 1. Parameters of simulation model
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Figure 2. Displacement curves of the piston under different working pressures
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Figure 3. Outlet flow curves under different working pressures
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Figure 4. Oil quantity curves of the outlet under different piston diameters

4. TEEZERFETHMOMEMEZ

DOI: 10.12677/mo0s.2026.1510141 23 5 1 A


https://doi.org/10.12677/mos.2026.1510141

BriRse, XIRE

073 —— G ZE B 4% 8mm, Hh O it
35+ —— VG ZE A% 10mm, HH 1 i
THE B 12mm, Hh B HhE
301 —— VG 2E A% 14mm, HH 1L i
251 /
2.01 Y —
1.51
1.01
0.51
0.0 / r . : !
0.00 0.05  x: time () 0.10 0.15 0.20

Figure 5. Oil outlet oil output curve under different piston diameters
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Figure 6. Displacement curves of pistons under different piston diameters
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Figure 7. Displacement curves of the piston under different viscous friction coefficients

7. NEIFMERRY T EEMBHZ

K8 45t T A RIRE TR R AR BT i DR - IR 26 B35 B, IO3E K, H I 11 3 I it B e L P A1
HH RS R, R 20T 182, 2 B, BUNN, i LR EEIBOR, ART e B4t ks
FEfils 2B, BOKI, BARRTRVER S, AR K.

[L/min]
4.
—— B VLR 2 H1000N/ (m/s) , Vi H A 2%
— —— Zh Ik BESE ZB01500N/ (/) , Vi Hh £k
B EE P R B2000N/ (w/s) , Wi Fith 48
31 —— Rt B R HU2500N/ (n/s) , Vi R 2%
N ‘ R BER 2 03000N/ (m/'s) , v e Hh £
5 \
1.
11 ‘ |
|
| |
0 \
0.00 005 X time ) 010 0.15 0.20

Figure 8. Flow curves of the oil outlet under different viscous friction coefficients
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