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Analysis of the stress distribution under a driving
lugged wheel by photoelastic method
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Summary

Stress distribution under a driving lugged wheel was obtained by photoelastic method. The distribu-

tion showed two distinct parts, one part is due to sinkage and other due to compression.

Results of the study are summarized as follows.

1. The tangential reactions of sinkage as well as compressing parts were directly proportional to tangential

load to the driving wheel, that’s appeared to be thrust of the driving wheel. The normal reactions

of both sinkage and compressing parts were directly proportional to the vertical load to the driving

wheel, that’s appeared to be resistance against wheel motion.

2. When the tangential load was constant, changing the vertical load did not show any significant thrust

variation of the driving wheel.

3. Under the condition of this experiment, the ratio of vertical load to tangential load (T.L/V.L) must be

greater than 1.0 in order for the wheel to roll.
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Fig. 1. Arrangement of photoelastic experiment
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Fig. 3. The experimental apparatus
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Fig. 2. Arrangement of photoelastic experiment

apparatus
l 39 l
» i B iw
o
-~
-]
(aa)
1
[P i
~ 12 T

Fig. 4. Test piece used in the photoelastic
experiment
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Fig. 5. Free body diagram of driving lugged wheel used for photo elastic method
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Fig. 6. Isochromatic line diagram under V.L.19
kgf, TL.1. 22kg f
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Fig. 7. Isochromatic line diagram under V.L.19
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Fig. 8. Isochromatic line diagram under V.L.25.3
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Fig. 9. Isochromatic line diagram under V.L.25.3
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Fig. 10. Isochromatic line diagram under V.L.
31.7kgf T.L.1.22kgf
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Fig. 12. Relation between tangential load and
tangential reaction with various vert-
cal load.
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Fig. 11. Isochromatic line diagram under V.L.
31.7kg f T.L. 3. 66kg
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Fig. 13. Relation between tangential load and
normal reaction with various vertical
load.
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Fig. 14. Relation between tangential load and
vertical component of resultant reac-
tion with various vertical load.
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Fig. 15. Relation between tangential load and
horizontal component of resultant reac-
tion with various vertical load
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Table 1. The load ratie T.L./V.L. for rear wheel of DAE DONG KUBOTA 2201 tractor

r.p.m of engine max. T.L. T.L
Travel traction
/
speed power
1000 1500 2000 2500 3000 (Hp) (kg ,) V.L
1.66 743.4 1.73
(km/h) 8.9 13.1 16.8 20.7 24 4.2 972 5 0. 64
547.7 1.29
3.07 17 22.7 29 37. 44 5. 98 211.6 0.50
. 631.3 1.49
. . .
5.53 25.5 35 44.8 54 66. 5 10. 34 2421 0.57
512.5 1.22
10.3 47 65.5 84.5 | 104. 15. 47 230.7 0.54
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