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Abstract

During routine maintenance and replacement of the storage cabinet horizontal carriage conveyor
belt drive chain, the tensioning device and installation design flaws lacked a tension adjustment
position. The tensioning device was too close to the main drive sprocket and lacked adjustment,
leaving the main drive sprocket and passive sprocket fixed, resulting in a limited drive chain
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tensioning position. This study analyzed the principle and structure of the storage cabinet horizon-
tal carriage conveyor belt drive system and proposed an improvement plan. Using the concept of
“swing arm tensioning + tensioner positioning function”, the swing arm, bushing, positioning base,
and the original tensioning sprocket, sprocket shaft, and bearing were fabricated and processed.
Standard parts such as connecting bolts, positioning bolts, and lock nuts were used, and the storage
cabinet horizontal carriage conveyor belt drive chain tensioning device was finally assembled on
the machine. This application effectively improved the drive chain tension adjustment range and
maintenance efficiency, reduced the frequency of drive chain replacement, reduced maintenance
personnel workload, and effectively saved maintenance costs, thereby improving equipment oper-
ating efficiency and reliability.
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Figure 1. On-Site actual picture of the original storage cabinet
horizontal carriage conveyor belt transmission tensioning device
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Figure 2. Schematic diagram of the original cabinet horizontal
carriage conveyor belt drive system
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Figure 3. Original tensioning device structure and installa-

tion diagram
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Figure 4. Schematic diagram of the comparison of suitable posi-
tions of the tensioning device
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Figure 5. Schematic diagram of the improvement principle of
the tension wheel in the first solution
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Figure 6. schematic diagram of the improved tension wheel princi-
ple of Scheme 2
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Figure 7. Tension sprocket design

7. SKRBERIRITE

DOI: 10.12677/iae.2025.133054 449 & 2= &S


https://doi.org/10.12677/iae.2025.133054

T, XK

2) wERH: BEFCHNTE S55hK 6303-2RS FR A 2e s,  SePl bR B R [E e AL 71U 8 BTN o

FHEN, HAEH:
028-32;

AR

Figure 8. Sprocket shaft parts drawing
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Figure 9. Shaft sleeve parts drawing
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Figure 10. Swing arm parts diagram
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Figure 11. Positioning base parts drawing
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Figure 12. Force analysis of the transmission chain tensioning device of the cabinet horizontal carriage
transport belt
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Figure 13. Cabinet horizontal carriage conveyor belt transmission chain tensioning device swing arm strength verification
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Figure 14. 3D diagram of the transmission chain tensioning de-
vice for the cabinet horizontal carriage
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Figure 15. Assembly diagram
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Figure 16. Installation site photo of the improved storage cabinet horizontal carriage
conveyor belt transmission chain tensioning device
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