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Abstract - Tractor trolley are basically meant for transporting
food product unlike sugarcane, jawar, wheat and agro based
fertilizers, so during transportation the tractor trolley are
subjected to a heavy loads up to 4 tons (worst case) so it becomes
very important to study the trolley chassis cross section which
are subjected to a torsion load, axial load, bending load the focus
here in my project is to check deflection and stress occurring in
the trolley chassis under the above loads (axial, bending, torsion)
and to optimize the structure without compromising the factor
of safety.
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I.INTRODUCTION

There are so many industrial sectors using tractor for their
transportation such as logistics, agriculture products for one
place to other place. The mainly different types of trailers
those are mainly based on the wheels of trailer has and types
of classification are based on the specification function of the
trailer. trailer plays a important role in India because of India
is mainly based on the agriculture. Chassis is the structural
unit and it is the one of the main part of tractor trolley. It is
the most decisive element that gives stability and strength
under different load conditions of the vehicle. Many things
are considered while designing a chassis such as weight,
material selection, strength of the material, and other material
properties. It is the main mounting part for all the
components including the body so it is also called the
carrying unit.

In my present study analysis of tractor trolley
chassis is done for different loading conditions such as when
tractor trolley is travelling on road brakes, while parking the
trolley i.e. braking load condition and while taking left or
right turn of trolley i.e. transverse loading condition.

ILLITERATURE REVIEW

This paper analyses the failure of the tractor trolley chassis
an approach using the finite element method(FEM). The Ms.
Kshitija A Bhat and Prof Harish v katore, authors in their
paper The maximum stress in the chassis 75MPa. If sudden
load effects are considered then the stress may rise to twice of
that the static stress of 75MPa. This maximum stress will be
nearer to 150MPa. And the factor of safety is 1.66. they
observed that due to self weight failure may occur. So they
reduce self weight of existing chassis to 751.82Kg[1].
Authors Vinayak R.Tayade, Prof. A. V. Patil, aims to
redesign a modified chassis for the tractor trolley. In their
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research paper the manufacturing of the tractor trolley in the
industries may have failures, to overcome the failure the
authors used ‘I’ cross section instead of ‘c’ cross section
trolley chassis is not safe stress are above ultimate stress. In
this paper redesign the trolley chassis of existing one by
keeping material and dimensions same and replaced ‘I’
instead of ‘C’ which results in more safe stress than existing
one.[2]

IH.METHODOLOGY

First step is to collect the dimensional details of the chassis
and by taking these dimensions to create the model of tractor
trolley chassis using the solid edge software and that model
can be imported into the hyper mesh for the meshing purpose.
the analysis is done by using Abacus software for the
different chassis thickness i.e. 6 and 5mm. the chassis weight
can be reduced as the thickness reduced. Then we obtained
the various stresses and deformations.

IV.BOUNDARY CONDITIONS
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Fig.1 Boundary condition

V.RESULTS AND CONCLUSION

The analysis can be done by the various thicknesses of the
trolley chassis for 6mm and 5mm and results are obtained.
The below figures shows the results of von misses stresses,
maximum and minimum principle stresses and deflection for
the 6mm and 5mm thickness for the trolley chassis.
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A: Results of 6mm thickness of chassis and 6mm tube

1.

Load of 3G with 25 tons acting vertically
downward direction

5, Mises

SHEG, {fraction = -1.0)

(hvg: 75%)
+3.0868+02
+2.6292402
+2.5728402
+2.3158402
+2.05B2+02
+1.6008+02
+1.5432402
+1.2868+02
+1.0288+02
+7.7168+01

+6,4788-13
Max: +3.086e+02
Elem: PART-1-161702
hode: 104093

Fig 2: Von misses stress

U, Magituds

+E081e-01
+0.000e+00
Ma: +7.141e+00
Mode: PART-1-1.8841

Fig3: deflection in Y direction

2. Load of 3G with 2.5 tons acting in the axial direction during
braking.

5, Mises

SNEB, {fraction = -1.0)

(Avg: 75%)
4110402
437688402
43.425e+02
4308302
42740402
42,3080402
2055402
+1.713e+02
+1370e402
410288402
+5.851e+01
43425401
+2.807e-14

Mk +4.1102+02

Slem: PART-1-178329

Node: 477

Fig 4: Von misses stress

U, Magnitude
+3.172e-01
+2.907e-01
+2.843-01
+2.379e-01
+2.114e-01
+1.8508-01
+1.586e-01

+1.3228-01

+1.057e-01

+7.5298-02 -

+5.2868-02 —

+2.643e-02 /

+0.0002+00
May: +3.1722-01
Hode: PART-1-1.20567

Fig 5: deflection in X direction

3. Load of 3G with 2.5 tons acting in the transverse
direction while taking turn.

5, Mises

SHEG, (fraction = -1.0)

(hvg: 75%)
+2.302e+02
+2.1102+02
+1.8182+02
+1.726e+02
+1.53e+02
+1.3432+02
+1.1512+02
+8.5902+01
+7.6722+01
+5.7542+01
+3.836e+01
+1.0182+01
+2.527e-14

Max: +2.302e+02
Elern: PART-1-1.78329
Node: 477

Fig 6: Von misses stress

U, Magnitude
+1.032e+00
+9.443e-01
+8.603e-01
+7.742e-01
+6.882e-01
+6.022e-01
+5.162e-01
+4.301e-01
+3.441e-01
+2.581e-01
+1.721e-01
+8.603e-02
+0.000e+00

Maz: +1.0328+00

MNode: PART-L

Fig 7: deflection in Y direction
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B: Results of 6mm thickness of chassis and 5mm tube.

U, Magnitude
+3.458e-01
+3.170e-01

1 1 H +2.882e-01
1. Load of 3G with 2.5 tons acting vertically downward iaome0l
- - +2.305e-01
direction i2ore01
+1.729e-01
+1.4418-01
S, Mises +1,153e-01
SNEG, (fraction = -1.0) +8.6458-02
(Avg: 75%) +5.7638-02
+3.110e+02 +2.8828-02
+2.851e+02
28l +0,0002+00
+2.333e402
+2.073e+02
+1.8142402
+1.555¢+02
+1.2960+02 e
+1.0372+02
+7.7752+01
+5.183e+01
+2.5922401
+2.708e-13
T
}-b H
Y
%’“
Fig 11: deflection in Y direction

Fig 8: von misses stress

3. Load of 3G with 2.5 tons acting in the transverse

U, Magnitude

+6.3620400 direction while taking turn.

+5.832e+00

+5,302e+00

+4.771e+00

+4.241e+00

+3.711e+00

+3,181e+00 S, Mises

:g ?ge:gg SNEG, (fraction = -1.0}

1218 g 75%

+1.590e+00 ‘ HM.}E%HUE

+1.0602+00 +3.000+02

+5.302¢-01 +2.750e+02

+0,000e+00 i
+2.0002402
+L76e402
+1.5002+02
+1.2808+02
+L0002+02
+7.500e+01
+5.000+01

42500401
4141914

v i

Fig 9: deflection in Y direction

Fig 12: Von misses stress

2. Load of 3G with 2.5 tons acting in the axial direction U Megniude

- . +1.097e+00

1.006e+00

during braking. pEeEd

+8.231e-01

+7.316e-01

5, Mises +6.402e-01

SEG, (fraction = -1.0) bl

(wg: 75%) +3,6588-01

+4,4420402 e

+4,072e+02 +9.145e-02

+3.702e+02 +0.000e+00
+3.332e+02
+2.962e+02
+2.501e+02
+2.221e+02
+1.851e+02
+1.481e+02
+1.111e+02
+7.404e+01

+3.702e401
+2.235e-14

Max: +4.442e+02
Elem: PART-1-1.78

Fig 13: deflection in Z direction

Fig 10: Von misses stress
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C: Results for 5mm thickness chassis and 5mm tube

U, Magnitude
+2.132e-01
+1.954e-01
+1.776e-01

H H 1 +1.508e-01

1. Load of 3G with 2.5 tons acting vertically downward i

. . +1.244e-01

direction e,

+7.106e-02

+5.320e-02

S, Mises +3,5538-02

SHEE, (fraction = -1.0) :é;ggz;ﬂn%

{Avg: 75%)

+3.2818+02
+3.0072+02
+2.734e+02
+2.460e+02
+2.187e+02
+1.0142+02
+1.640e+02
+1.367e+02
+1.0948+02
+8.202e+01
+5.468e+01
+2.734e+01
+7.082e-14

Max: +3.281e+02
Elem: PART-1-1.07054
hode: 4570

Fig 17: deflection in Y direction

v 3. Load of 3G with 2.5 tons acting in the transverse
F"” direction while taking turn.
t
Fig 14: von misses stress
35, Mises
U, Magnitude SMEG, (fraction = -1.0)
+6.742e+00 (kwg: 75%)
it #4050+
+5.0562+00 3712
+4.494e+00 +3.375e+02
+3.033e+00 +3.037e+02
+3.371e+00 +2.7002+02
+2.809e+00 +2.362e+02
+2.2478+00 +2.0252+02
+1.685e+00 2
+1 1242+DD gggaggz
+5.6188-01 +1012e402
+0.000e+00 by TWEH]]
Max: +8.742e+00 +3‘375E*Jl
Node: PART-1-1.8825 1523614

Max: +4,050e+02
Elem: PART-1-1.78329
Hode: 477

Fig 15: deflection in Y direction

Fig 18: Von misses stress

2. Load of 3G with 2.5 tons acting in the axial direction

U, Magnitude

rin rakina. +1,121e+00
du g b a g +1.0282+00
+9,346e-01
S, Mises +8.411e-01
SNES, (fraction = -1.0) +7.476e-01
(Avg: 75%) +6.542e-01
41320102 +5,6072-01
S5 +4.6736-01
+3.083e+02 +3,738e-01
it +2.804e-01
+i.;gggigg +1.869e-01
1850+ +0,3468-02
GEE +0,000+00
+9.2502+01 i
e Max; +1,121e+00
+2.083+401 Node: PART-1-1.65907
+8.406e-15

Max: +1,121e+000

Fig 16: Von misses stress

Fig 19: deflection in Z direction
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SL.NO Thickness(mm) mzzzics’{lg; Stress(N/mm) Yield stress FOS Rt;gi;scst(llir;)of
C-channel Tube LC1 LC2 LC3
1 6 6 284 308 411 230 450 1.09 0
2 6 5 231 231 444 436 450 1.01 19%
3 5 5 215 328 413 405 450 1.08 24%

Table 1: summary of weight reduction by varying thickness of Tractor trolley chassis

The above table shows that the stresses and deflection of
the trolley chassis for different load condition and the
percentage of weight reduction obtained by changing the
thickness of the chassis.

CONCLUSION

From the 2.5 tons load on chassis in different
conditions like a breaking, road humps and while turning, the
results summary table it is evident at the stress are within the
yield strength of 350mpa for different thickness of the c-
channel and tube of the chassis. So the structure is safe for
the worst loading conditions [for 3g load].
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