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Analysis of Drawbar Load Acting on Tractor Engine at Maximum Drawbar Power
S. C. Kim K, U Kim D, C.Kim

This study was conducted to investigate the load acting on a tractor engine when it delivers the maximum power at
drawbar. The results of the drawbar tests on the 5 locally-made and 14 imported tractors conducted at NIAE in 2004, and
the 15 tractors tested at OECD test stations in foreign countries were analyzed and presented by the torque load ratio,
defined as a ratio of the engine torque load caused by drawbar pull to its full-load capacity, as a function of pull speed.
The NIAE test results showed that the torque load ratio increased from 20 to 80% with pull speed less than 5 km/h. At
speeds faster than 5 km/h, it was 80~110% regardless of the pull speed. However, the OECD test results showed that the
torque load ratio was evaluated mostly to be 70~90% in the entire pull speed range. The same trend was also shown for
the maximum drawbar load. The difference in the torque load ratio may be attributable to bias-ply tires for locally-made
and some imported tractors. It is also suggested that the input torque load may be increased safely up to 120% of the full
load capacity of the tractor engine for an accelerated life test of tractor transmissions.

Keywords : Drawbar-load of tractor, Full-load performance
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Table 1 Drawbar performance in selected gears of D701 Tractor (NIAE, 2004)

Gear Power Pull Travel Engine Wheel Specific fuel Specific Temperature Atmospheric conditions
step ps ’ kgf’ speed,  speed, slip, consumption, energy, Fuel, Coolant, Engine oil, Teomp., Relative  Pressure,
km/h pm % g/psh psh/L T T T C  humidity, % kPa
L-3 6.9 2492 0.75 2325 15.0 1029 0.809 45 88 101 30 41 1014
L4 108 2472 1.18 2315 15.0 722 1.153 50 88 108 30 41 101.4
M-1 17.0 2496 1.84 2310 15.0 517 1.611 50 88 108 30 41 101.4
M-2 243 2454 2.67 2307 15.0 403 2.063 45 88 108 30 41 101.4
M-3 327 2462 3.59 2298 15.0 346 2.402 46 88 109 30 41 101.4
M4 505 2428 5.61 2258 15.0 280 2974 46 88 110 27 40 101.4
H-1 592 1799 8.89 2200 5.6 242 3.439 46 88 110 27 46 101.4
H-2 57.5 1155 13.43 2203 22 251 3310 46 88 110 27 43 101.4
H-3 537 788 1839 2200 0.8 268 3.108 45 88 112 27 44 101.4
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Table 2 Analysis of drawbar-pull and full-load performance of D701 tractor*

J. of Biosystems Eng. Vol. 34, No. 2.

Data from tractor test report

Estimated engine load Torque load

Gear steps Reduction ratio Engine speed, Full load torque, Pull, Travel speed, Slip, Torque, Power, ratio,
pm N.m N km/h % N.m kW %
H-3 33 2200 206.11 7730.28 18.39 0.8 162.80 37.51 78.99
H-2 45 2203 205.81 11330.55 13.43 22 174.99 40.37 85.03
H-1 65 2200 206.11 17648.19 8.89 5.6 188.70 4347 91.55
M-4 95 2258 158.82 23818.68 5.61 15 174.25 41.20 109.71
M-3 151 2298 114.58 24152.22 3.59 15 111.16 26.75 97.02
M-2 204 2307 99.38 24073.74 2.67 15 82.02 19.81 82.53
M-1 297 2310 94.37 24485.76 1.84 15 57.30 13.86 60.72
L-4 461 2315 81.03 24250.32 1.18 15 36.56 8.86 45.12
L-3 732 2325 44.54 24446.52 0.75 15 23.21 5.65 52.11
* Dynamic wheel radius of D701 tractor: 0.695 m
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