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Abstract— In power transmission system gearing is the most 

critical component. There are various types of gear tooth 

failures such tooth breakage due to load attention along the 

tooth length, tooth wear results in the failure of the teeth, 

fatigue failure of the surface layers of the gear teeth is the 

most serious kind of tooth damage. This project is related to 

gear failure in induced draft fan gear box due to fatigue at 

DULOCOS CONVEYORS AND MOULDS PVT.LTD. The 

gear is failing prematurely. The life of the gear in the ID fan 

gear box is less than one month. There is a need to design a 

gear for fatigue failure to increase the gears life. In this 

paper, we demonstrate the FEA results of modified ID gear 

box. 
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I. INTRODUCTION 

A. Gear Failure 

The failure of the gear takes place in five types they are: 

 Wear 

 Scoring 

 Plastic flow 

 Pitting 

 Tooth fracture 

This project is related to gear failure in induced draft fan 

gear box due to fatigue at DULOCOS CONVEYORS AND 

MOULDS PVT. LTD. The gear is failing prematurely, the 

life of the gear in the ID fan gear box is less than one month. 

There is a need to design a gear for fatigue failure as the 

desired life of gear is 24months. In this phase, we create the 

CAD model of ID gear box. Then analysis of design will be 

performed. Then the modifications and analysis of modified 

design will be performed after that results will be discussed 

and design will be finalized. 

II. PROBLEM FORMULATION 

This project is an industrial project related to gear failure in 

Induced draft fan gear box at DULOCOS CONVEYORS 

AND MOULDS PVT. LTD. During the visit to Mahesh 

casting, the problem was discussed. The gear in the ID fan 

gear box is failing prematurely, the life of the gear is less 

than one month. The desired life is 24months. 

III. MODIFICATION1 

Changing material while keeping design same From the 

Table of SN curve , it is clear that the value of Endurance 

limit is approximately 260Mpa for infinite life cycles. The 

stresses induced in gear are within the endurance limit 

stresses. Thus the gear with this material has infinite life. 

 
Fig. 1: 

IV. FE ANALYSIS OF MODIFICATION2 

A. Changing Design While Keeping Material Same: 

Width of the gear 2 increased from 24mm to 30mm and 

gear3 increased from 74mm to 86mm. To increase the area 

under forces. Thus distributing  the forces to larger area can 

decrease the stresses under the endurance limit of same 

material. 

 
Fig. 2: 

Max. Vonmises stress = 90.3MPa 

Static stresses 90.3MPA in pair1 are within the endurance 

limit (115MPa) for infinite life cycles 

 
Fig. 3: 
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Max. Vonmises stress = 104MPa 

Static stresses 104MPA in pair2 are within the endurance 

limit (115MPa) for infinite life cycles 

V. CONCLUSIONS 

This solution can reduce the downtime of the plant and will 

significantly increase the reliability of the product. 

It also gives the projectee an in-depth knowledge of 

Metal Fatigue and Gear failure modes. Also, gets hands on 

experience on latest Finite element analysis codes.  
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