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A Study on Design Factors of Mango Sizing Machine Using Programmable Logic Controller

.
Sirasa Jengsooksawat

Abstract

The objective of this study is to study the appropriate factors for the design of a mango sizing machine
using Programmable Logic Controller (PLC). The results are as follows:

The studies of relevant factors for the sizing indicate that: the average weight of mango is 298.8 grams,
the width, length, and thickness are 80, 164, and 70 millimeters respectively, while the angle of repose on rubber
sheet, steel plate and wood plate are 30, 22 and 19 degrees respectively.

The studies of the design factors consist of 3 parts, which show the following results:

1. For the weighting part, it is found that: the appropriate scale range is 2000 grams with 0.70 second
absorption time, then to be fixed with LED switch giving signal to the PLC with T 10 grams accuracy.

2. For the grading part it is found that: the appropriate inclination of sliding lane is 40 degrees, the sliding
time for the moving distance of 250, 500 and 750 millimeters to grading gate are 0.38, 0.65 and 1.00 seconds
respectively, the passing gate time for 0, 250, 500, and 750 millimeters are 0.65, 0.16, 0.13 and 0.17 seconds
respectively and the time for opening the gate is 0.12 second.

3. For the PLC processing part, it is found that: the cycle time for sizing one mango is 1.80, 1.60, 1.50,
and 2.10 seconds for extra large, large, medium, and small sizes respectively, while the theoretical sizing capacity
is 2086 mangos/hour.

The studied factors are incorporated in the design and the prototype machine has been built and tested.
The machine can size 1390 mangos/hour with an accuracy of 96 percent, compared with manual sizing with sizing

capacity of 1325 mangos/man-hour with an accuracy of 85 percent.
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