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Fabrication and development of vibratory tillage machine and surveying its effect on
energy consumption in tillage operations

Behrooz Goudarzi, Navab Kazemi, Mohammad Amin Asoodar

Abstract

One of the ways to achieve comprehensive development is economic development and
increase production. As one of important manufacturing sectors, agricultural sector can play
key role in economic prosperity in Iran. In this regard, increasing energy consumption, especially
fossil fuels in agricultural productions, has been lead to apply efficient energy management in
all agricultural operations, particularly machines operations. As source review shows that
energy consumption amount has been reached averagely from 17.4 to 47.4 Gjhafor 25 years.
That amount is between 25 to 30 Gjha? in Iran. Since 24% from total consumed energy is
related to agricultural sector, so it is important to adopt scientific and operational
measurements toward reducing energy consumption including Tillage operation. So this study
tries to fabricate and develop tractive-vibration tillage as with supplying vibratory power of
blade via electrical power produced with P.T.O, that we can produce and control the different
amounts of vibration frequency. The pilot plans were done to assess its effects on the most
important parameters of tillage test.such as soil mean weight diameter (SMWD),soil surface

roughness, and performance parameters including draft, specif ic energy and drawbar power
were measured. This study used two factors of velocity in two levels (5-4 & 8-7) and frequency
in 6 levels (zero, changing, +19, -19, +37 and -37) in silt clay loam soil in north of Ahwaz city. At
the end, with introduction of proper technical function of device with converted power energy
from tractor, the results shown that generally the effects of changes in velocity and frequency
are separately much significant, as required draft and tractive power decreased 28% and 24&
respectively and it can reduce 27% energy consumption than non-vibration condition. About soil
parameters, 17% SMWD was reduced and 33% soil roughness condition was improved.

Keywords: frequency, vibratory tillage, specific energy, drawbar pull. energy
consumption
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Table 1. Specifications of the experimental vibratory tillage blade
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Table 2. Analysis of the forward speed and vibrational frequencies of the four traitsns

Sources of Used Tract Clod mean Soil Deg
variation energy ion power | weight surface rees of
(Kj/m) or (Kw) diameter roughness freedom
(KwS/m) (Cm) (mm)
Repeat 0.044nrs 0.25» 0.006n"s 11.86"s 2
S
Speed 3217 621.7 0.38ns A1ns 1
2**
Main error 0.32nrs 1.04n 0.034ns 31.69ns 2
S
Frequency 16.27* 72.09 1.40" X 5
" 1106.44
1.07* w5 1.49* 0.15ns 5
Interaction 11.87
(Speed:
Frequency)
Sub error 4.19 15.44 5.74 14.01 20
Coefficient 6.93 7.65 13.97 7.92 -
Variations

il o 1Y maw 1o (g b gme sailias w5 5o g pae sailis NS

Table 3. Mean comparisons of traits measured through the method of Duncan test
Sources of Used Traction clod mean Soil surface
variation energy power weight diameter roughness
Speed
4 Km/h 5.65V 7.49b 3.72a 52.1672
8 Km/h 7.552 15.802 3.92a 42.272
Frequency
0 Hz 9.682 18.262 4.632 59.52
Variable 7.26Y 12.55b 3.75b¢ 47.66"
+19 Hz 5.43¢ 9.114 3.31¢ 47.83¢
-19 Hz 5.76¢ 10.16<d 3.80b¢c 53.83b
+37 Hz 5.86¢ 10.42¢ 4.0620 21v
-37 Hz 5.60¢ 9.354 3.38¢ 53.5b
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