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The Effects of Chisel (Mounted) and Moldboard (Semi-Mounted)
Plows on Fuel Consumption and Tractive Efficiency of Massey
Ferguson (MF) 399 Tractor

Abstract

The effects of mounted and semi-mounted plows (chisel and moldboard plows,
respectively) on wheel slip, tractive efficiency and fuel consumption of MF399 tractor
was evaluated and compared. A 3x2 factorial experiment with randomized complete
block design was used in three replications. The treatments consisted of two plow
types, chisel (mounted) and moldboard (semi-mounted) at three plowing depths,
shallow (15-20cm), medium (20-25cm) and deep (25-30cm). The plowing tests were
conducted by using a MF399 tractor in an experimental field on a sandy clay soil with
an average moisture content of 18% d.b. In all treatments, the tractor engine speed was
set at rated speed (2000rpm) and travel speed was kept constant at about 4.5 km/h. The
measured parameters consisted of drawbar pull, tractor motion resistance, drive wheel
slip, fuel consumption and tractive efficiency. The results showed that the draft force of
both plows increased with increasing plowing depth, but for moldboard plow, the rate
of draft increase was higher than that of chisel plow. This could be attributed to the
differences in the geometric shape, soil failure and movement pattern of these two
plows. Moldboard plow with its unsymmetrical wedge shape structure, expends a
substantial portion of tractor drawbar pull to neutralize the parasitic forces. This
consequently, had a significant effect on tractor fuel consumption and wheel slip.

At a specific condition (shallow plowing), that the drafts of both plows were
equal, the tractor wheel slip with the semi-mounted moldboard plow was greater than
with the mounted chisel plow, due to its greater weight transfer to the rear wheels. The
greater dynamic load on rear axle resulted in lower wheel slip about 4%. Due to the
negative effect of wheel slip on tractive efficiency, while the draft of the two plows
were equal at shallow plowing, the mean tractive efficiency of the tractor with chisel
plow was about 74% while with the moldboard plow was 65%. So, it could be
concluded that the greater weight transfer of mounted plow compared with semi-
mounted has improved the tractive efficiency by 9%. The fuel consumption was also
decreased by about 6.9 1/h with chisel plow compared to the semi-mounted moldboard
plow at equal drafts. At deep plowing with moldboard plow, the tractor fuel
consumption and wheel slip were both about two times greater than plowing with chisel
plow and tractive efficiency was reduced by half.

Key words: Moldboard plow, Chisel plow, Mounted and semi-mounted hitching,
Fuel consumption, Tractive efficiency, Wheel slip, MF399.
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