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Abstract

The objective of this research is to determine the proper belt tension force on the pulley shaft
drive of the Mae Moh mine lignite conveyor system. On-site experimental data were collected and
compared with the results from the finite element method. The diameter of pulley shaft drive, studied
here, were 150, 180, and 230 mm. The belt tension force was varied in many values. In case of 150
and 180 mm of pulley shaft drive diameter, the belt tension force were 117.72, 127.53, 137.34,
147.15 and 156.96 kN. For the 230 mm of pulley shaft drive diameter, the belt tension force were
294.3, 304.11, 313.92, 323.73 and 333.54 kN. In all the cases, the fillet radius is 2 mm.

The compared results between the On-site experiment results and Finite Element results
showed that there is different less than 6.5%. Therefore, the effect of fillet radius on the stress
concentration factor was studied by using finite element method. The fillet radius is varied by 3, 4 and
5 mm for the case of 150 mm pulley shaft drive diameter. And for the case of 180 mm of pulley shaft
drive diameter, the fillet radius were varied by 4, 8 and 12 mm. And for the case of 230 mm of pulley
shaft drive diameter, the fillet radius were varied by 5, 10 and 15 mm.

The analyses results showed that when the fillet radius is 2 mm, the factor of safety induces
1.38, 0.85 and 0.87 for 150, 180 and 230 of pulley shaft drive diameter, respectively. After changing
the fillet radius, the results showed that when the fillet radius is increased, the factor of safety will be
increased. For the case of 150 mm pulley shaft drive diameter, when the fillet radius is increased to

5 mm, the factor of safety is 3.74. For the case of 180 mm pulley shaft drive diameter, when the fillet
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radius is increased to 12 mm, the factor of safety is 2.71. And for the case of 230 mm of pulley shaft

drive diameter, when the fillet radius is increased to 15 mm, the factor of safety is 2.06.

The results also showed that the maximum stress is directly proportional to the belt tension

force. Finally, the results showed that the proper belt tension force for 150, 180 and 230 mm of pulley

shaft drive diameter are 156.96, 274.68 and 392.40 kN, respectively.

Keywords: Finite Element Method, Belt Tension, Fillet Radius
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