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Abstract

The drive drum is a critical component of a belt conveyor, primarily responsible for transmitting
power. To analyze the influence of friction between the belt and the drum on the stresses in the
shrink-fit bushing interference fit of the drum, a non-standard drum from a specific belt conveyor
was selected as the research subject. A finite element model was established based on shrink-fit
interference calculations, and finite element analyses were conducted using interference fit theory
for two scenarios: the drum in a non-operational state without relative motion tendencies, and the
drum under operational conditions with friction. The results demonstrate that the shaft is most sig-
nificantly affected by the friction between the belt and the drum.
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Figure 1. Geometric structure diagram
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Table 1. Material property coefficient
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Figure 2. Roller finite element model
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Figure 3. Drive roller tension diagram
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Table 2. The pressure and friction force borne by the roller
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Figure 4. Cylindrical shell stress state
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Figure 5. Hub spoke stress state

5. BRI I1E R

53. KE

I 6 nlhn, ACWAIKE, K RIRINRAER—&, RERTERKERR BT E @R,
BRI 120.45 MPa; ¥R 1E TAER IR E R R 10~ Bb) s, s S8 122.37 MPa. BFRIE DL
IR B KAB 2 AR KB S R R R o T

I: I BRESEE
FHST 3 LR 3
2R £ (Von-Mises) 5 2R £ (Von-Mises) R
BA{Z: MPa B(7: MPa
BfIE: 1 s BfiE: 1s
2025/5/7 16:44 2025/5/7 16:44
120.45 &K 120.45 & X
109.22 109.22
97.993 97.993
86.762 86.762
75.531 75.531
64.3 64.3
53.069 53.069
41838 41.838
30.607 30.607
19.376 @|iv 19.376 &)\
(a) (b)

Figure 6. Expansion sleeve stress state
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Figure 7. Shaft stress state
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