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Fig. 1 Material pressure distribution diagram on the cross-section

of the round pipe
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Fig.2 Microelement stress state
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Fig. 4 Stress distribution of a conveyor belt
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Fig. 6 Movement displacement of the roller
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Fig. 8 Equivalent stress nephogram of the convex arc section

of the round pipe belt conveyor
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Tab.2 Force distribution of the intermediate roller group in different states

Hefih )y F, /N Fy N Fy /N Fy /N Fy N Fy /N F /N
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Fig.9 Serial number diagram of the roller

7 2 R [RIL B A FEAR A A A B2k BEAY 7 1L
fRAETE—E 25 . XERF NI b,
TR, 2 T kAl i S T R s X TR Y
SO s AHPIE TR Bl A 22 AN, HL A R
HARE, Bk 1 % 10 BB o Ay FEHE 4% fih 77 79 75 1%
SEARN, R DR ES T A JAb ST A B T
Ho [#10 BB J7 3N EHR 4 fk g 0 R T
7 3AER ARy . i EIE AR, T A
R T5% RGN AR, T3, 4. 555CH
B 1 A2kl i BOE ) 5 E I ERISL, 22

PORHE T ROE R . Rl BT R 4 S0ER, Iz
B0 iRk, RO ROk, e bRty
LR B o R AT . AR, WER3, 4.5
SRR, JUHNH IR 4S5 4EH . W EITRY
3L, T SRR 2 B sl AR T
T3, HARAR SRR T PR 2 5 M6 5454k o

2 ogg . —
—e— [U[5IEL

1800

1600 —a— kB

Fy¢/N Fy./N

Fy3/N

Fy4/N

E10 HEERAFRRKETHZNSH

Fig. 10 Force distribution of the intermediate roller group in

different states
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Tab. 3 Distribution of the roller contact force under different roller spacing in the convex arc section

FE4 A B /mm F, /N Fy /N F /N Fy /N Fy N Fy /N F,/N
900 625.59 276. 31 1227.37 1497.37 1236.93 326. 47 5190. 04
1100 712.92 252.12 1.342.01 1642.96 1257.03 308. 56 5515.61
1300 824.98 211.20 1459.57 1719.22 1307.21 335.75 5857.93
1500 891. 18 421.30 1478.74 1783.82 1333.77 508. 81 6417.67
1700 1176.73 591.72 1957.71 2283.19 1 676. 68 529.27 8215.29
1900 1395.52 710. 33 2 586. 16 2996.72 2351.76 695. 84 10 736. 33
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Tab. 4 Distribution of the roller contact force under different roller spacing in the concave arc section

FEAR ) /mm Fy /N Fy /N Fy /N Fy N F N F /N F, /N
900 554.08 84.61 428.13 433.88 265.98 183.99 1950. 67
1100 714.94 225.38 736. 39 775.38 499. 66 208.35 3260. 10
1300 833.13 129. 31 879.87 1010.72 537.33 318.26 3 708. 62
1500 1011.86 281. 67 1090. 24 1227.44 789. 42 489.53 4 890. 16
1700 1168.27 353.04 1214.13 1505.29 893.95 542.83 5677.51
1900 1 306. 56 473.59 1459.56 1816.87 1167.62 712.85 7027.05
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Fig. 11 Roller contact force distribution diagram under different

roller spacing in the convex arc section
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Fig. 12 Roller contact force distribution diagram under different

roller spacing in the concave arc section
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Fig. 13  Fitting diagram of the contact force between the convex and

concave arc sections and the roller of the straight section
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and concave arc sections and straight sections
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Research on roller contact force of curve sections of round pipe belt
conveyors based on DEM-FEM

JIA Haibo ZHOU Lidong ZHANG Xi
(School of Mechanical Engineering, Taiyuan University of Science and Technology, Taiyuan 030024, China)

Abstract: [Objective] As a key component of the round pipe belt conveyor, the contact force of the roller directly

determines the service life, and the arrangement of the roller spacing is equally very important for the stable operation and

transmission efficiency of the conveyor. [Methods] Abaqus software was used to carry out DEM-FEM coupling simulation

analysis on straight section and convex and concave arc sections of round pipe belt conveyor, the distribution of roller contact

force along different lines was obtained, and the feasibility of the model was verified through theoretical analysis. By changing

the roller spacing, the influence of this factor on the contact force distribution of each roller in the same roller group on the curve

section was studied, and by comparing with the straight section, the difference of the roller spacing on different conveyor lines

was obtained. [Results] The study provides valuable reference and guidance for the adjustment and optimization of the roller

selection and spacing in practical engineering.

Key words: Roller contact force; Round pipe belt conveyor; Convex and concave arcs; Roller spacing; Simulation



