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A Study on the Requirement of Tractor Pulling Force of

Slurry Manure Spreader for the Utilization in Paddy Field
Oh, I H. and Kim, K. D.
Department of bio-industrial machinery engineering, Konkuk University

Summary

This study was conducted to improve utilization efficiency of slurry and choose a suitable type
of tractor power which can be attached by manure spreader in the paddy field. In the paddy
field, the pulling force for the spreader was measured by using a measurement system installed
between tractors with and without the spreader.

The soil moisture contents at the 0~10cm and 10~20cm depth of test soil(SiCL) were
28.45% d.b. and 23.47% d.b., respectively in average while Cone Index at 10cm and 15cm depth
were 14.5kPa and 16.2kPa, respectively. It was impossible to measure the soil moisture contents
and Cone Index below 20cm depth of the soil because the hardness of the soil increased greatly.
Thereafter, hard pan of the sampled soil was found at 15~20cm depth.

While the required power only for the dragged tractor was found to be 3.44kW in the test
field, the required pulling powers of tractor considering the pumping were 8.48 ~12.48kW, 12.19
~16.19kW, 16.96~20.96kW, respectively for 2 tons, 3 tons, and 4 tons of tank capacity. As the
tank capacity increased, the sinkage of soil were also increased to 7cm, 10cm, and 12cm,
respectively for the tractors with 2 tons, 3 tons and 4 tons of tank capacity.

Considering about 60% of pulling efficiency of tractor, a tractor which had lower than
25.74kW of pulling power was suitable to pull the spreader and spread the slurry simultaneously
for manure spreader with 2 tons of tank capacity. 29.42kW~36.78kW of pulling power was
found to be optimum for the fractor with 3 tons of tank capacity while over 40.45kW for 4 tons
of tank capacity.

(Key words : Manure spreader, Paddy field, Tractor, Pulling force, Pulling power)
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Table 1. Specification of measurement and data acquisiion system
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Item Specification
Load cell Capacity of 5,000kgf, HBM Co. Ltd.
Data logger Spider8(A/D converter of 4 channel and 8 bit, digital amplifiers)
Micro-computer Pentium I, Intel 166MHz, Samsung Co.

Table 2 Specification of tractors and conventional slurry spreader

ftem Specification

Tractor
Pulling tractor 40.5kW(55DW) LG Co.
Dragged tractor 25.7kW(L3502-4WD-D) Daedong Co.

Spreader
Tank capacity(m”’) 2 3 4
Tire type 6.50-16LT, 10PR 11:51‘80-15.3, 10PR 12.?/80—15.3, 14PR

(Dual) Tube type (Single) Tube type (Single) Tubeless

Weight(kg) 1,000 1,200 1,350
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Table 3. Physical properties of soll to be tested

Moisture Bulk Composition
content(%) density Texture
Average (keg/m’) | Sand(%) | Silt%) | Clay(%)
Soil depth (0~ 10cm) 28.45 1,719 15.895 46.762 37.343 SiCL
Soil depth (10~20cm) 23.47 1,802 19.35 50.41 30.24 SiCL
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Fig. 1. System for pulling force measurement of tractor.
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Fig. 3 Pulling force for a tractor without spreader
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Fig. 4. Pulling force for a tractor with slurry spreader(2 ton).
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Fig. 5 Pulling force for a tractor with slurry spreader(3 ton).
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Fig. 6. Pulling force for a tractor with slurry spreader(4 ton).
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Table 4 The measured pulling power by a different capacity of spreader

ltem Dragged Shurry spreader Slurry spreader Slurry spreader
tractor (2 ton) (3 ton) (4 ton)
Pulling power(kW) 344 647 10.18 14.97
Total power(kW) - 8.47~12.47 12.18~16.18 16.97~20.97
Weight(kg) 1,550 3,000 4,200 5,350
Sinkage(cm) 3 7 10 12

Table 5. Pulling power of tractor in the paddy field

Engine 25.74kW 29.42kW 36.78kW 40.45kW
power (35PS) (40PS) (50PS) (55PS)
Pulling 15.44kW 17.65kW 22.07kW 24.27kW
power
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