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Measurement and Analysis of Vibration Distribution in Thailand and the Applications in the Simulated Tests

for Tropical Fruits

Dathpan Sawatdee

Abstract

The vibration levels in truck and rail shipments of the major routes in Thailand (North, South, East, and North-
east in Thailand) were measured and analyzed. The results showed that vertical vibration levels were higher than
lateral and longitudinal vibration levels, respectively. The average Grms for truck vibration were highest in the
Northern route (0.353), followed by the Southern route (0.246), Eastern route (0.197), and the North-Eastern route
(0.139), respectively. The average Grms for rail vibration were highest in the Eastern route (0.097), followed by the
Southern (0.095), Eastern (0.064), and the North-Eastern (0.059), respectively. Selected tropical fruits were tested for
their susceptibility to mechanical damage, according to ASTM D 999 using the reusable plastic containers generally
being used for produce distribution in Thailand (RPC-TH). The results showed that Khagdum papaya had the highest
percentages of damage (44.95%) as compared to guava (36.95%), mangosteen (21.50%), Solo papaya (19.09%), and
tangarine (13.33%), respectively. Percentages of damage from the vibration test were used to classify the susceptibility
of fruits to mechanical damage as low (< 20%), moderate (21-40%), and high (> 41%). Simulated vibration tests were
performed to evaluate the shipping containers based on their protective performances. Three different distribution
packages used in this study were the reusable plastic containers currently being used for produce distribution in
Thailand (RPC-TH) and USA (RPC-US-A, RPC-US-B) with inside dimensions 52 x 32.5 x 30 cm, 58 x 37 x 27 cm,
and 37 x 27.5 x 16.5 cm, respectively. The results with mangosteens showed the highest percentages of damage in
RPC-TH as compared to RPC-US-A and RPC-US-B by ASTM D 999 simulated test. Different test methods were
performed for mangosteen distribution. ISTA 1A resulted in the highest percentages of mangosteen damage (33.50%),
followed by ISTA 4AB (22.75%), ASTM D 999 (21.50%), ASTM D 4728 (19.00%), and the real shipment (16.75%).
The results indicated that percentages damage of mangosteen simulated by ASTM D 4728 using Thailand truck

vibration data were closest to those by the real shipments.
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