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Research on joint strength of steel cord conveyor belt and

preformed core rubber technology
ZHANG Hongyu1’2’3, LI Junxia1’2’3, SONG Jiahui1’2’3, FAN Wenrui'**

(1. College of Mechanical and Vehicle Engineering, Taiyuan University of Technology, Taiyuan 030024, China; 2. National-local Joint Laboratory of Mining
Fluid Control Engineering, Taiyuan 030024, China; 3. Shanxi Research Center of Mining Fluid Control Technology Engineering, Taiyuan 030024, China)
Abstract: Steel cord core conveyor belt is a traction and carrying component of belt conveyor, and joint failure is the main cause of steel
cord core conveyor belt failure. In order to improve the joint strength and vulcanization efficiency of the conveyor belt, this paper pro-
poses a preformed core rubber laying technology based on the existing joint vulcanization process. Taking the ST1 600 steel cord core con-
veyor belt joint as the research object, the application of this technology is theoretically analyzed and experimentally studied. Firstly, the
mechanical model of the conveyor belt joint is established and stress analysis is conducted. The influence of uneven horizontal and vertic-
al spacing of steel cords on the joint strength is studied using ANSYS Workbench software. Then, a preformed core rubber laying method
is proposed, and the effect of filling core rubber and triangular, trapezoidal, and semicircular core rubber grooves on limiting the offset of

steel cords is compared through fluid-solid coupling analysis of core rubber. Finally, the influence of this technology on the adhesive
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strength of the conveyor belt, joint vulcanization efficiency, and joint strength is studied through joint preformed core rubber vulcanization
experiments. The research shows that the stress of steel cords at the conveyor belt joint is related to their longitudinal displacement. Due to
the inability to achieve uniform distribution of steel cords in traditional joint vulcanization operations, uneven stress of steel cords is
caused, which affects the joint strength. The change of horizontal spacing of steel cords compared to vertical spacing has a more signific-
ant effect on the equivalent stress of steel cords, which is more likely to cause the failure of joint steel cords. The preformed core rubber
laying technology can effectively reduce the offset of steel cords, among which the semicircular core rubber groove has the best effect, re-
ducing by 70% in the horizontal direction and 86.9% in the vertical direction. Under the same vulcanization conditions, compared with
filling core rubber, the adhesive strength after vulcanization of triangular, trapezoidal, and semicircular core rubber grooves increased by
1.91%, —3.51%, and 2.48%, respectively, with the best combination with semicircular core rubber. The preformed core rubber technology
with semicircular core rubber groove laying can reduce the working time by 70% while concurrently boosting the joint strength of the vul-

canized conveyor belt by 5.74%. The research findings can offer both theoretical and practical insights for streamlining joint enhance-

ments.

Key words: steel cord conveyor belt; preformed core rubber; vulcanization technology; joint strength
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Fig.1 Force model of wire rope core conveyor belt joint
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Table 1 Material properties of conveyor belt wire rope

JEIRALIR/GPa JaRALL By YA R /GPa FPEAS R /GPa

1.95 0.3 85.3 184.9
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Table 2 Physical parameters of conveyor belt rubber
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Fig.4 Cloud diagram of reduced stress of joint center section
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Fig.5 Stress of conveyor belt joint under different horizontal spacing
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Fig.7 Structure of preformed core adhesive
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Table 3 Test results of bonding strength between core
rubbish and wire rope
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Fig.14 Residue of four kinds of vulcanized joint wire rope core rubber
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Table 4 Parameters of steel wire core conveyor belt
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Table 5 Longitudinal tensile test results
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