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Running properties of different trailer tyres

Trailer tyres play an important role
in tractor draught requirements
and fuel consumption. For this rea-
son driving trials were carried out
with a tractor to record values for
high pressure and low-pressure
trailer tyres during typical farming
journeys. It was shown that the
low-pressure tyres offered advanta-
ges for special transport tasks.
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question stemming from trials held in

Halle [1] and Giessen [2] on actual run-
ning performance of agricultural transport
vehicles was whether the running characte-
ristics of the trailers on unsurfaced ground
could be improved by fitting low-pressure
tyres. In the last years there has already been
very definite developments seen in this di-
rection with tractor tyres. At the same time
there is also the question on whether trailer
low-pressure tyres might not lead to poor
traits on road journey, taking away the ad-
vantages of this type of tyre on unsurfaced
land.

The investigation focal point was laid on
the required draught power and fuel con-
sumption comparing low and high-pressure
tyres used on road and field transport. A ty-
pical farm transport unit of tractor and Kro-
ne trailers was used in the investigation. Ve-
hicle specifications are given in table 1. Trai-
ler high-pressure tyres were the standard
385/65 R22.5 and low-pressure tyres were
550/45-22.5 with associated specifications
shown in table 2.

The tractor was fitted with radar sensor for
measuring real speed and distance covered.
A radar sensor also logged theoretical speed
for calculation of tyre slip. Fuel consump-
tion calculation was via Mannesmann VDO
Kienzle EDM 1404 flow meter. Engine and
transmission data were also recorded (en-
gine rpm for checking power range and driv-
ing gear ratios for calculating changing pro-
cedure). To measure draught requirement ex-
tension measuring strips were fitted to the
hitch fork of the first trailer. This system was
chosen to enable straight hitching of trailer
on the tractor drawbar and thus no deviation
from real farm conditions. Calibrating the
draught power system took place with a re-
ference power recorder from HBM Darm-
stadt (empirical determined calibration func-
tion — R? = 0.996). The integrated angle sen-
sor was applied for determining slopes up
and down on the measurement stretch and an
outdoor temperature sensor was applied for
determining any possible temperature influ-
ences on the running properties of the tyres.

Measuring was carried out near Giessen
on two stretches typical for agricultural
transport tasks. Road travel took place on a

well-surfaced and straight village street. As
measuring stretch for drives on unsurfaced
ground a several-years fallow area was used
with grass growing ion it, having a surface
comparable to that of a farm track but at the
same time offering the same starting condi-
tions for every test drive with no tracks and
ruts forming during the test as would have
occurred on a single track farm way. Soil
type was silty loam. Average soil moisture
was 39%. On both measurement stretches
the rises and slopes balanced each other out.
In the trials a journey was made three times
for every recording option at as constant a
speed as possible. With field journeys, all re-
corded data was with a speed deviation of
> (0.2 km/h. The deviation limit for road jour-
neys was 1 km/h. Road journeys were car-
ried out with both trailers in train with a
single trailer hitched for field journeys to re-
flect the usual methods on the farm.

Road journey results

The comparison of required draught power
in figure I for low and high-pressure tyres on
the road shows that with the former (550)
and empty trailers an average 0.9 kN, with
loaded trailers an average 8.6 kN was requi-
red. Respective values for high-pressure
tyres are 1.3 and 7.6 kN.

The lower draught requirement of the un-
loaded trailer with low-pressure tyres com-
pared with the high pressure ones is at first
notable, especially when one reflects that ra-

Table 1: Data of the vehicles

Tractor Fendt Xylon 524

103 kW

Engine performance

Weight with measuring equipment 7.2t
Gears changeable under load 4
Manual changeable synchro-

nised groups 6
Permitted top speed 50 km/h; 14 m/s
Trailer Krone DK 225-18
Permitted gross weight 18t
Permitted top speed 60 km/h
Tare weight 441
Draught weight empty (T + 1A) 116t
Draught weight loaded (T + 1A) 249t
Draught weight empty (T + 2A) 159t
Draught weight loaded (T + 2A) 416t
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Fig. 1: Tractive power requirements and fuel consumption measured in the

road section

dial tyres on the road are generally recogni-
sed as easier to pull. A closer look at the in-
dividual tyres and especially the tread form
showed, however, that the low-pressure tyres
had a rougher tread and, through this, despi-
te greater width, represented less profile
standing areas in unloaded condition. This
should lead to less friction with the road sur-
face and thus less draught requirement.

With loaded trailers the high-pressure
tyres showed the lesser draught requirement.
The reason for this is long- known and re-
sults from the lower tyre pressure of 3.8 bar
compared with the high-pressure tyres’ 9
bar.

The technically-caused average speed
with empty trailers was 38 km/h and 26 km/h
with loaded ones. Here, only insignificant
differences were determined between the
tyre types. The fuel consumption compari-
son in figure 1 shows that with low pressure
tyres and empty trailers this averaged 15.9
1I/h and with loaded ones 22.8 I/h. The aver-
age for the high-pressure tyres was 18.6 1/h
and 21.3V/h respectively. This showed that
fuel consumption with constant engine rpm
runs in line with the draught requirements.

Field results

Figure 2 shows comparisons of draught re-
quirements in the field journeys. With high
pressure tyres the trailer requires on average
3.30 kN draught when empty at 9.2 km/h and
the respective figures for the loaded trailer
are 39.17 kN and 8.2 km/h. With low pres-
sure tyres the appropriate figures are 3.08
kN at 9.2 km/h and 39.17 kN at 8.5 km/h re-
spectively.
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field section

The lesser draught requirement for the low
pressure tyres and loaded trailer could be ex-
plained through the larger tyre/ground
contact area causing less sinking into the soil
and thus less rolling resistance. The sinking
depth of both tyre types on the undriven-on
ground was 2 to 3 cm with loaded trailer and
low-pressure tyres and 8 to 10 cm with the
high pressure ones. This means a lower wall
of soil was pushed before the low-pressure
tyres when in forward motion.

The slightly less draught requirement with
low pressure tyres and empty trailer compa-
red with the high pressure tyres also could be
explained through the different sinking
depth of both types. Even with empty trai-
lers, the high-pressure tyres caused tracking
clearly leading to an increase in the draught
requirement curve, whilst the low-pressure
tyres with empty trailer left only lightly visi-
ble tracks.

When measuring the field journeys it was
shown that during gear selection, draught re-
quirement peaks on the tractor could rise to
60 kN.

The comparison of fuel consumption (fig.
2) gives an average with the high-pressure
tyres of 9.69 1/h with empty trailer and 24.8
I/h with full. The respective figures for the

Table 2: Data of the tyres

385/65 R22.5

Air pressure 9 bar
Tyre/ground contact area (unloaded) 442 cm?

High-pressure tyres

Low-pressure tyres 550/45-22.5 16PR
Air pressure 3.8 bar
Tyre/ground contact area (unloaded) 251 cm?

Fig. 2: Tractive power requirements and fuel consumption measured in the

low-pressure tyres are 9.65 1/h and 21.1 I/h.
Here too it was shown once again that fuel
consumption at constant engine rpm was in
line with the draught requirements.

Conclusions

As expected, the lower pressure tyres had the
advantage over the high pressure ones on un-
surfaced ground with regard to draught re-
quirement and fuel consumption, the latter
being 17.6% lower. On the road with loaded
trailers these results were turned on their
head. Here, the universal high-pressure tyres
perform better than the specialised low pres-
sure ones which resulted in a 6.6% higher
fuel consumption.

The lower draught requirement of the low-
pressure tyres with empty trailers on the
road can be type-specific through the low to-
tal tyre/road surface contact of 251 cm?* and
is therefore not transferable to the low pres-
sure of the tyres alone.

The decision between low and high pres-
sure trailer tyres depends on the proportion
of road travel and here the costs of the tyres
and well as fuel have to be included in any
calculations.
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