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Abstract

This research was aimed at development, testing and evaluating performance of the second generation
(Model 2) of a soil packing machine for pre-transplanting para rubber bags. The machine was small and had an
automatic soil packing system. The tests were conducted at paddle speeds of 20 and 40 rpm with delay times
for moving the crate of 3, 5 and 7 s. The optimum paddle speed was at 20 rpm with a 5 s delay time. The
results of the performance tests showed production rates of 473 bag h' or 3,784 bag d’and electricity charge of
0.48 Baht h . Comparing between machine and manual packings, the packing machine yielded as much as 2.58
times higher capacity than manual packing. However, manual packing had a higher success rate by about 8%.
The satisfaction survey for evaluating the design, safety, ease of use and productivity was conducted with 30

para rubber farmers. Overall users’ satisfaction was evaluated to be 4.33 points, which was considered good.
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Figure 1 Assembly drawing and details of a soil packing

machine for pre-transplanting para rubber bags, Model 2.
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Figure 3 The soil packing machine for pre-transplanting

para rubber bags, Model 2.

Figure 4 The crates of packing soil bags.

Table 1 Average of soil dry bulk density and soil

moisture content.

Soil dry bulk Soil moisture

Test density content on dry
(kg m”) basis (%)
1 1,133 21.28
2 1,286 18.54
3 1,247 15.92
Average 1,222 18.58
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Table 2 Result summary of the tests were conducted.

Speed of  Slider
Cycle time of  Success rate
paddle  delay of
100 bags of full bags
wheel crates
(min) (%)
(rpm) (s)
3 14.68 90
20 5 16.31 100
7 N/A N/A
3 13.17 90
40 5 15.25 100a
7 N/A N/A

N/A: Paddle stops as due to soil compaction.

“Full bags and overflow.
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Table 3 Result summary of comparison between the

machine and manual.

production rate  Success rate of

Test 1
(bags hour ) full bags (%)
460 90
soil packing

480 90
machine

480 95
Average 473 92

184 100
manual 186 100

178 100
Average 183 100
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Figure 5 The performance tests.

Table 4 A satisfaction survey of the farmers to a soil
packing machine for pre-transplanting para rubber

bags, Model 2 in Phetchabun province of Thailand.

Satisfaction

Overall )
) ) Question scale
satisfaction _
(x) (SD)
Design Machine frame 430 054
Motor transmission 423  0.57
Hopper size 4.10 0.85
Straight spikes/Paddle  4.17  0.65
Conveyor system 413 0.90
Packing soil bags
417 091
system
tity 10 b
Quantity -1 o8 440 0.62
crates
Satisfaction level 420 0.72
Safety Electricity 467 0.51
Power Mechanic 433 0.48
Conveyor 430 0.60
Control Switch 443  0.57
Satisfaction level 4.43 054
Easy to use Easy to fill soil 423 082
Easy to fill bags to the
420 0.71
crates
Easy to moving 430 054
Easy to Maintenance  4.47  0.57
Satisfaction level 430 0.66
Enjoyable with
) 437 0.62
Production success rate
rate Enjoyable with
. 4.43  0.63
production rate
Satisfaction level 440 0.62
Overall satisfaction level 433  0.63
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