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Evaluation MF285 tractor tractive efficiency during subsoiling with
different tine types

Gholamhossein shahgholi, AbdolMajid Moinfar
University of Mohaghegh Ardabili, faculty of Agriculture and natural resources, Department of
Biosystem Engineering
gshahgoli@yahoo.com

ABSTRACT

Soil compaction in of one of the modern agriculture problems. In different tillage systems soil compaction
occurs because of different factors over the time which decreases crop yield. Hence subsoiling can shatter
compacted layers and help to improve soil aggregation. The important dudty of the tractor during agricultural
operations is pulling operations such and soil plowing. One the important bases in designing the tractor is its
performance for tillage operations. In this research pulling performance of MF285 tractor in conduction
subsoiling with different tines was evaluated. Maximum and minimum required draft were related to Paraplow
and bentleg tines with values of 28.9 and 4.9 kN, respectively. Minimum slippage was obtained at tire inflation
pressure of 110 kPa and soil moisture of 8%. Optimum trctive efficince was related to bentleg and paraplo.
Tines.

Keywords: Tractive efficiency, subsoiler, Paraplow, rolling resistance
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Figure 1. Three-point connecting dynamometer used in this research
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Figure 2 . The fifth wheel used to measure the actual speed of the tractor
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Table 1. Results of analysis of variance of the main and the mutual effects of moisture content, tire inflation
pressure and type of sub-blade type on tensile strength, rolling resistance, wheel slip and tractor stretch

efficiency MF285
Mean square

Factor DOF Draft Slip Rolling resistance  Tractive efficiency
Block 2 0.007 0.099 0.0038 3.84
Tine 3 205.9%*  247.3** 84.99**
Moisture content (%) 2 584.6**  710.2**  0.017** 317.2**
Tire inflation pressure 2 529.4*%*  0.098** 292.2%*
Tinex Moisture content (%) 6 15.36**  35.4** 2.9%*
Tinex Tire inflation pressure 6 4.54** 120.7*%*
Moisture content (%)xTire inflation pressure 4 8.5%* 0.00081** 4.6%*
Tinex Moisture content (%)xTire inflation pressure 12 0.711%* 0.729m
Error 70 0.024 0.013 0.000001 0.422
Total 107

**highly significant, *significant, ™not significant
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Fig 3. Mutual binary effects of moisture content and type of blade on draft
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Table 2. Mutual binary effects of moisture content, Inflation pressure and type of blade on slip

Inflation Moisture content Tine
pressure(Kpa) (%) Paraplow-wing  Conventional tine Paraplow Bentleg
8 18.13F 13.77 12.5° 8P
110 12 11.27- 10.01N 7.967 6.25RS
16 6.25 5.987 5.747 3.88Y
8 21.27¢ 15.5¢ 15.08" 9.6°
140 12 14.02 12.61° 10.07N 7.9PQ
16 8.14° 7.827Q 7.659 5.15Y
8 27.01~ 22.038 19P 12K
170 12 17.8F 16.02F 12.88° 10N

16 10.5M 10.01N 9.8N° 6.6R
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Fig 5. Mutual binary effects of moisture content and type of blade on Tractive efficiency
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