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Abstract— The main goal of this thesis is the rear axle 

casing can withstand the maximum impact load on the 

rear axle while the tractor in moving. The main problem 

in the existing rear axle casing is the more stress and 

displacement is induced in the casing, due to that frequent 

failure occurs in the casing. For this changing of the rear 

axle casing material and fed in to the structural analysis. 

Stress and Displacement value can be plotted and the 

result can be compared with the existing model stress and 

displacement. The Analysis of the rear axle housing of 

tractor using ductile iron material with special grade 

“Sg500/7” for already existing model is done by using 

“ANSYS 12.1”. The modeling of Rear Axle Housing of 

Tractor is done by “PRO/E” in order to rectify the casting 

defects. Then the Stress, Strain, Deformation are 

Evaluated and tabulated. The result compared with 

existing model. From this analysis report, it’s clear that 

the changing of Rear Axle Housing of Tractor is found to 

be in safer mode.   
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I. INTRODUCTION 

The Rear Axle casing is the outer cover of the Rear Axle.  

Its main function is to protect the Rear Axle.  The material 

used to manufacture this component is “Cast Iron” with 

special grade “Sg500/7” (Spheroidal Graphite).  The Rear 

Axle Casing is connected with the Axle with the help of 

bearings. 

The rear axle case connectable to 4 cases of 

transmission and having an inner peripheral surface, ring 

gear included in planetary reduction mechanism, ring gear 

being mounted on inner peripheral surface of rear axle 

case.  A brake support having 4 supporting surface for 

receiving one of said brake disks, said brake support being 

mounted on said inner peripheral surface of said rear axle 

case, and brake support being exposed with ring gear 

substantially along rear axles. 

The design of structural modeling is usually 

based on the different geometric function. Since every 

component has a definite life span, it has necessary to 

calculate.  To find the life span of component, the 

component must be fed in to the different types of Finite 

Element Analysis. The Finite Element Analysis is nothing 

but a numerical Method for solving Engineering and 

Mathematical problems. 

R. G. Baggerly bead cracks had formed in the 

HAZ of the casting that subsequently propagated by 

fatigue that could have resulted in detachment of the 

castings from the axle housing. 

Lu Xi, Zheng Songlin, The strengthening loads 

under constant low-amplitude loading maybe have not the 

strengthening effects for the influence of overload in 

program loading, but the less low-amplitude loads could 

exhibit the strengthening effects 

Roger Enblom, Mats Berg, It is observed that the USC 

technique effectively improved the accuracy and 

robustness of the problem, particularly in correction of the 

absence of identified rear axle loads around the internal 

bridge supports. The method is robust and accurately 

identifies every dynamic rear axle load for all moving 

schemes of vehicles. 

ACAE Group, Mahindra and Mahindra Ltd, 

Tractor Division, Rear axle shafts fail in the spline 

portion. Cracks were found at the root of the splines. The 

causes of failure and remedies have been discussed 

II. MODEL DECRIPTION 

The Rear Axle is one of the components of the tractor 

which is present in the differential.  Its main function is to 

transmit power from differential to wheel.  The force 

acting on the component is Radial Force.  The maximum 

radial force acting on the Rear Axle is 4000N.  The 

maximum Temperature acting is this component is 35 deg 

c.  This component is mounted on the back wheels of the 

tractor, so it is named as Rear Axle.  A Rear Axle 

apparatus for 4 tractor having differential gear shafts 

driven by power transmitted from 4 transmission, rear 

axles connected to the differential gear shafts through 

planetary reduction mechanisms, and brakes for braking 

the differential gear shafts through brake disks engaged 

with the differential gear shafts.  The apparatus includes 4 

rear axle cases connectable to 4 cases of the transmission 

and having an inner peripherals surface. 

Each planetary reduction mechanism includes 4 

ring gear mounted on the inner peripheral surface of the 

rear axle case.  A brake support receives one of the brake 

disks.  The brake support is mounted on the inner 

peripheral surface of the rear axle case, and arranged 

parallel to the ring gear substantially along the rear axles.  

A rotation stopper limits rotation of the brake support and 

the ring gear relative to the rear axle case. 

The Rear Axle casing is the outer cover of the 

Rear Axle.  Its main function is to protect the Rear Axle.  

The material used to manufacture this component is “Cast 

Iron” with special grade “Sg 500/7” (Spheroidal 

Graphite).  The Rear Axle Casing is connected with the 

Axle with the help of bearings. 

III. NUMERICAL METHOD 

In this analysis the energy equations and governing 

equations are numerically solved by using finite volume 

method and the description is as follows. 

IV. MODELING AND MESHING 

The modeling was done using the CAD software pro-E, 

the data's for designing was collected from the Mahindra 

tractor company. The model was then imported to a 

meshing tool surface mesh was generated and volume 
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mesh was created. Single model was separated into two 

volumes namely inlet domain and outlet domain 

respectively. 

 
Fig. 1: Cam Model of Rear Axle Housing 

 
Fig. 2: Meshed Model 

V. ANALYSIS 

Initially structural analysis is carried for ductile iron for 

the model. Followed by the analysis is carried out for the 

sg500 material, then the results are compared as follows. 

 
Fig. 3: Displacement Distribution for Ductile Iron 

 
Fig. 4: Displacement Distribtion for Sg500 

VI. CONCLUSION 

The rear axle-casing component was redesigned 

successfully using Pro/E according to the given criteria. 

The structural analysis and modal analysis of the 

component was analyzed and the result can be compared 

with the existing model. The max stress and displacement 

value of the existing model is 519.906 N/mm2 and 0. 

7909mm. The redesign model value of the stress is 

268.475 N/mm2 and displacement is 0.303mm. The 

maximum stress and displacement value of the existing 

model is more than that of the redesign model.  From this 

analysis report, it is clear that the redesigned model is 

under safe mode when compared to existing model and 

also rectified the casting defects. 
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