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Fi | enane: TRAC335. DCC SJB

TRACTI ON AND WEI GHT TRANSFER

OBJECTIVES: To becone famliar with factors affecting drive wheel slip, drawbar pull,

and weight transfer in farmtractors.

EQUI PMENT: Two-wheel drive garden tractor, drawbar |oad sled, drawbar pull neter, tape

neasure, stopwatch, and | arge scal es.

PROCEDURE:

1.

Wth an operator on board, record the weight supported by the front and rear
wheels of the tractor. Repeat step 1, with a different operator. The first
operator will be the operator for all rep 1 results, and the second for all rep 2
results.

2. Select a suitable forward gear and, with the throttle w de open, operate the
tractor with no drawbar load and record the distance and time required forl0
drive wheel revolutions.

3. Attach load sled to tractor, add weight, and for the sane throttle, gear, and
nunber of wheel revolutions, note and record distance traveled, tine and drawbar
force required. Repeat Step 3 for each load, to obtain a second rep under | oad
condi tions.

4. Keep repeating step 3, adding weight until the tractor can no |onger nove the
| oad.

5. Repeat Step 2 - 5, for the second operator to obtain a another rep.

RESULTS:

1. Recal | that Power = Force x Velocity. Calculate drawbar (DB) power for each run.

2. Usi ng the dinmensions given for the tractor and hitch, and the values of Y, and Y,
determine the amount of weight transfer, AR, occurring under each | oading
condition. Calculate the weight transfer to rear wheels (AR), from the drawbar
force (P), nmonment arm(Y,), and tractor wheel base (X).

3. Determine the dynamic rear axle force for each run, given the static rear axle
wei ght (determined in step 1 of the procedure) and weight transfer, to determne
ef fect of pull values of each run on dynam c rear axle weight.

4. Using the distances neasured for wheel advance, determne the travel reduction (%
slip) occurring at each | oad, where

) NoLoad Advance - Loaded Advance
Travel reduction (%) = x(100%)
NoLoad Advance

5. Did maxi mum DB power occur at slip values expected (i.e. 10-20% slip)? Under
what conditions did nmax. pull occur?

6. Using values for weight transfer calculate and tabul ate Dynami c Rear Axle Wi ght
(DRAW where DRAW = SRAW + W. Transfer. (SRAW = Static Rear Axle W. with
operator.)

7. Cal cul ate and tabulate the dynamic traction ratio (DIR). where:

DrawbarPull(lbs
DITR. = (ibs)
DRAW
8. Pl ot drawbar pull and drawbar power vs. Travel Reduction (or %slip) by rep. That

is keep the curves for repl and rep2 separate.



a)
b)
c)

d)

e)

f)

#1
#2

Plot DTC vs. Travel Reduction (or % slip) by rep. That is keep the curves for
repl and rep2 separate.

I n your discussion,

Explain why the tine for each run is approxi mately constant.

Conpare power obtained with nanufacture's rating to the tractor's power (12 Hp).
Explain why curves plotted for items 7 & 8 are shaped as they are. Al so discuss
whet her slip-pull and power-slip limts obtained agree wth values expected
theoretical val ues.

Expl ai n why maxi mum power does not occur at either nax. ground speed or at nax.
DB pul | .

Expl ai n any unusual results.

Comment on the errors associated with these neasurenents.

Recor ded Dat a Tr act or :

Oper at or Rear Wi ght Front Weight (units)




Traction Testing: Cbserved Data

w2

Wei ght Added to the Sled

Cyli nder

Load

Rep
Lar ge

Nunber :
Wi ght s

Nurnber :
Smal |

Wi ght s

Nurnber :
O her
Wi ght s

Tot al
Vi ght
| bs.

Pressure,
PSI

Pul I,
| bs.

D st ance
Tr avel ed
m ft

Ti ne
Sec.

1 No Load (Wthouth

S ed)

0| N| O Ol | W N| -

2 No Load (Wthouth

S ed)

Hei ght of Hitch

Vi ght s:

Smal |
Lar ge
Speci al
Sl ed

20 kg,
63 kg,
12. 6 kg,
100 kg,

D stance of Hitch fromrear

45 | bs
140 | bs
28 | bs
225 | bs

axl e




Traction Testing-Cal cul ated Dat a

Run

#

Power
kW Hp

Speed

Slip
%

Front
Wi ght
Transfer
N, | bs

Rear

Wi ght
Transfer
N, | bs

Dynam ¢
Rear

Axl e Wei ght
N, | bs

Traction
Coef f

% of Max
DB Power
Avai l .

O[O0 N|O| O I W|N| -




LINE OF PULL

D
o A
Y ’ /
AN
LN
R2
Wei ght and Di nensional Data
Di nensi on A C. 312 Ford 125 Deere 214 VH C-141
X 48. 10 46. 00 46. 00 45. 50
h, 9. 30 9.17 10. 89
h, 2.50 2.50 2.50 2.50
h, X tan O X tan O X tan O X tan O
h, 8. 00 8. 25 9. 50 7.50
I, h,/tan® h,/tan® h,/tan® h/tan®
I, 12. 00 8. 00 9. 50 11. 00
|, 40. 50 40. 50 40. 50 40. 50
© 8. 00° 8.37° 10. 21° 7.21°
Y,.(Y) 9.59 9.32 11.18 8. 82
Y,(Y,) 16. 28 16. 02 19. 33 14. 53
To. W. w oper
R(l ess oper.)
R(with oper.)
R(l ess oper.)
R(with oper.)




