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Abstract 
This research addresses responses of single stage hypoid rear axle gears to geometrical analysis and optimization. The entire 
analysis is done for single stage hypoid rear axle gears .The method used is Finite element modeling by using ANSYS 12.1 and 
analysis for which the inputs are obtained from gear standard ANSI/AGMA 2005-D03.The responses to geometrical analysis of 
hypoid gear caused by stress levels are determined .Components which are much affected by the running and loading 
conditions are identified. Taguchi optimization method is used for hypoid gear to increase efficiency and life of it. Finally 
conclusions based on results and recommendations which can be extensions of this research are also presented. 
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1. INTRODUCTION 
Since the beginning of automobile history, rear axles have been used in rear wheel driven vehicles, both in passenger 
cars as well as in commercial vehicles. In general, tractor-trailer combinations or truck-trailers are used for this type of 
transport of goods. 

 

 
 

Figure 1 Single Reduction Hypoid Rear Axle 

Almost all commercial vehicle over 6 tonne are equipped with rear wheel drive, where the power is transmitted from 
the engine though a gearbox and drive shaft system to the rear axle of the vehicle. Generally, two types of rear axles are 
applied in rear wheel driven vehicles: the single reduction and the hub reduction rear axle. The single reduction rear 
axle consists of a spiral bevel or a hypoid gear. It is mostly used for typical long distance transport applications and it is 
most widely spread. The hub reduction axle is a two stage reduction axle, mostly consisting of a first stage spiral bevel 
gear reduction coupled with a planetary stage in each wheel hub. 

2. DESIGN OF REAR AXLE GEARS  
2.1 Calculation Method 

 
Input Power (P)   = 3 Kw [1] 
Input rpm (N1)   = 1200 [1] 
Required Output rpm = 300[1] 
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