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Weight Tramsfer and Traction

The primary purpose of a tractor ig to provide drawbar pulé and drawbar power. The fraction of the
dynamic weight on the drive wheels that ig comvarted to drawbar pulé is called the dynamic trac-
tion ratio (DTR). Tractive efficiency ig the fraction of axfe power that ig comverted to drawbar power.
TAws, Goth Aigh DTR and Righ tractive efficiency are needed for achioving maximem drawbar putl
and power. Drawbar pull algo can be increaged Oy increaging the dymnamic weight on the drive
wheels-for example, Oy Gallagting or by weight trangfer. Too much dynamic weight canges exces-
give goil compaction and axte gtregs.

Tractor tire terminology was developed Gefore %-wheel-drive tractorg Gecome popular. Thus,
Cugged tires suitable for traction are fnown asg rear tires, and nonlugged tireg suitable for gleering
are called fromt tireg. An arrow ig provided on rear tires to show the proper direction of rotation
for Gest uge of the Lugs in providing traction. Tire gizes are indicated Oy a code giving rim diameter
and tire widt& in inches; metric gizeg are not yet avallalle for tractor tires. BotA fromt and rear tires
are awailalble with either Giaged ply or radial ply comgtruction. Radial tires are more expensgive,
Out they provide increaged traction and a gmoother ride. Dual tireg can improve traction By provid.
ing increaged contact aren with the soi€ and improved [Cotation on goft goils.

Becauge goil ig deformalle, wheel slippage Ig neceggary to compregs amd gtrengthien the goil
enough to support drawbor pull. The reduction in forward speed accompanying pull and
increaged glippage ig referred to ag travel reduction. Trawel rediction and drawbar pud€ increase
together; therefore, a tractor cannot produce drawbar pulé without traved reduction. For a given
tractor on a given goié, thare ig only one optimian travel reduction that gives maximiun tractive
efficiency and drawbar power. With Cegs travel reduction, drawlar power and efficiency decline
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Oecausge of reduced pull; with more travel reduction, efficiency declinesg Gecausge of reduced travel
speed.

The many factors involved in traction Rave Geen incorporated info the Zoz chart for predicting
fractive potential of tractorgs with rear-wheel drive. Nebragha Tractor Tegt data can Ge uged to
predict the potential drawbar pull and power for gpecific situations in the field. The potential
pull and power can Ge achieved only with the perfect matching of an implement to the tractor, Gut
data from the Zoz chart provide a good starting point for impCement gselection.

The Zoz chart algo can Ge uged to gelect the amount of 6allagt needed for a degired amount of
travel reduction, and the selection procedure gives ingight into the importance of tractor gspeed. Too
much 6allagt ig needed to Cimit travel reduction when the tractor ig ugsed to pull very large
implements at sCow gspeeds. For gsatigfactory use of drawbar power, a small enough implement
ghould Ge gelected to permit travel gpeeds of at Ceagt 7.6 fm/A.

The pulling performance of a tractor usually ig Limited by axle torque in Righ gears and by
traction-that ig, excesgive wheel glippage-in Low gears. Stability can become the Limiting factor in
gsome situations; the tractor can develop enough weight trangfer to Cift the front wheels off the
ground. Then, the Ritch point Gecomes critical. Selection of an improper Ritch point can cause
the tractor to [Lip over backwards. Tractorg algo can overturn gideways due to operation on gteep
gide glopes and/or turng at Righ speeds. TAus, accidents can occur cagily if tractors are uged
incorrectly.

Accidents gurveys show tRat farming ig the second or third mogt dangeroug ocecupation in the
United States and that fractorg are imvolved in many of the farm accidents. Accident provention
meagures can Ge grouped info the three categories of engineering, education, and enforcement
En- forcement Rag Cimited applicability in preventing farm accidents Gecause independent, self-om-
ployed farm tractor operatorg Aave no supervigorg to enforce safety rules.

A, Put 'T" for true and "F" for falge statements. Justify your angwers

1. The fraction of axle power that ig converted to drawbar power is called tractivve efficiency
2. So0il compaction and axle gtress can be exceeded by too much dynamic weight

3. Front tireg are nonlugged tireg suitable for traction

4. The pulling performance of a tractor ig Cimited Oy exceggive wheel glippage in Righ gears
5. StabiCity Gecomes the Limiting factor in some gituations

0. Tractorg cannot overturn gideways due to operation on gteep gide gCopes

B. Choose a, 6, ¢c or d which Gegt completes each item

1. For achieving maximeun drawbar pull and power, ........ . DTR and .tractive efficiency are needed
a. Righ/hkigh

¢. Cow/Cow

6. Righ/low

d. Cow/Righ

2. By 6allagting or weight trangfer, the

a. tractive efficiency ig decreaged

6. axle power ig increaged

c. dynamic weight ig decreaged

d. drawbar puél ig increaged
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