
IJSRD - International Journal for Scientific Research & Development| Vol. 5, Issue 02, 2017 | ISSN (online): 2321-0613 

 

All rights reserved by www.ijsrd.com 749 

Design and Fem Analysis of Existing Helical Gear in Gearbox of Induced 

Draft Fan 
Mr. Deepak G. Gawai1 Prof. J. G. Borke2 

1PG Student 2Assistant Professor 
1,2Department of Mechanical Engineering 

1,2Shri Shankarprasad Agnihotri College of Engineering Wardha, Maharashtra, India

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 CAD and FEA results of existing ID gear 

box. Then modifications and analysis of the design is the 

next part of the research. 
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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. DATA ACCUMULATION 

The details of the gear box as provided by the company. 

 
Fig. 1: details of the gear box 

A. Hand Calculations 
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Fig. 2: Hand Calculations 

IV. CONTACT STRESS CALCULATION 

 

 

 

 

 

 
Fig. 3: Contact Stress Calculation 

V. CAD MODEL OF GEAR BOX 
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Fig. 4: Gear Box 

VI. CAD MODEL AND DETAILING OF GEARS 

 
Gear 1 

 
Gear 2 

 
Gear 3 

 
Gear 4 

Fig. 5: Gears 

VII. FE ANALYSIS OF GEARS 

 
Fig. 6: FE analysis of gears 

Max. Von mises stress = 126MPa 

Static stresses 126MPA in pair1 are exceeding 

endurance limit (115MPa) for infinite life cycles 

 
Fig. 7: FE analysis of gears 

Max. Vonmises stress = 136MPa 

Static stresses 136MPA in pair2 are exceeding endurance 

limit (115MPa) for infinite life cycles. 

 
Fig. 8: FE analysis of gears 

24 hours/day 

30 days/month 

Thus total hours = 30 X 24 = 720 Hours 

Total Minutes = 43200 

1) For gear 1, RPM is 1450 

 Thus Total Load Cycle = 43200 X 1450(rpm) = 

62640000 cycles = 6.2X10^7 

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

fatigue strength is approximately 100Mpa for 7e7 

cycles. 

2) For gear 2 and 3, RPM is 693 
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 Thus Total Load Cycle = 43200 X 693(rpm) = 

29937600 cycles = 3x10^7 

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

fatigue strength is approximately 100Mpa for 3e7 

cycles 

3) For gear 4, RPM is 160 

Thus Total Load Cycle = 43200 X 160(rpm) = 6912000 

cycles = 7x10^6 

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

Endurance limit is approximately 115Mpa for 6.2x10^7 

cycles (for 1 month). The stresses induced in gear are 

exceeding the endurance limit stresses. Thus, failure 

occurring within a month. Modifying the material with high 

endurance limit materials can increase the life of gears. Or 

distributing the stresses to larger area can increase the life of 

gears. 

VIII. RESEARCH METHODOLOGY 

In present study, we create the CAD model of gear box and 

performed the analysis of design. Then the modifications 

and analysis of modified design will be performed after that 

results will be discussed and design will be finalized. 

IX. CONCLUSIONS 

In this article, we accumulate necessary data of gear box and 

perform design calculations as per the existing gears. CAD 

model of Gear box using software SOLID WORKS and 

analysis using hypermesh performed. The existing results 

concluded that the design is failing prematurely prior to the 

expected life due to fatigue. The design modification, 

Meshing and analysis will be performed in next article. 

REFERENCES 

[1] Joseph. E. Shigley, Charles. R. Mischke, Richard. G. 

Budynas, Keith. J. Nisbett, ‘Mechanical Engineering 

Design’, Tata McGraw Hill, Eighth Edition 2010, 

pp.653-755. 

[2] Gitin. M. Maitra, ‘Handbook of Gear Design’, Tata 

McGraw Hill, Second Edition 2010, pp. 1.1-1.21 & 2.1-

2.147. 

[3] L.S. Srinath, ‘Advanced Mechanics of Solids’, Tata 

McGraw Hill, Third Edition 2009, pp. 97-121 & 374-

427. 

[4] Robert. M. Jones, ‘Mechanics of Composite Materials’, 

Taylor & Francis, Second Edition 1999 

[5]  Faculty of Mechanical Engineering, PSG College of 

Technology, ‘Design Data – Data book of engineers’, 

July 2003. 

[6] V. Siva Prasad, Syed Altaf Hussain, V. Pandurangadu, 

‘Modeling and analysis of spur gear for sugarcane juice 

machine under static load condition by using FEA’, 

International Journal of Modern Engineering Research 

(IJMER), Vol.2, No.4 (2012), pp.2862-2866. 

[7] S. Vijayarangan, N. Ganesan, ‘Stress analysis of 

composite spur gear using the finite element approach’. 

[8] Zhong Hu, Mohammad RobiulHossan, ‘Strength 

evaluation of short carbon fiber reinforced polymeric 

composite spur gears by finite element analysis’, 

Composites Science and Technology, Vol.36, No.4 

(2011), pp. 2021-2029. 

[9] Seok-Chul Hwang, Jin-Hwan Lee, Dong-Hyung Lee, 

Seung-Ho Han, Kwon-Hee Lee, ‘Contact stress analysis 

for a pair of mating gears’, Mathematical and Computer 

Modelling, Vol.57 (2013), pp. 40–49 

[10] N.A. Wright, S.N. Kukureka, ‘Wear testing and 

measurement techniques for polymer composite gears’, 

Wear Vol.251 (2001), pp.1567–1578. 

[11] S. Vijayarangan, N. Ganesan, ‘Static stress analysis of a 

composite bevel gear using a three dimensional finite 

element method’, Computers & Structures, Vol.51, No. 

6 (1994), pp.771-783. 

[12] Prashanth Banakar, H.K. Shivananda, ‘Preparation and 

characterization of the carbon fiber reinforced epoxy 

resin composites’, IOSR Journal of Mechanical and 

Civil engineering (IOSRJMCE) Vol.1, No.2 (2012), 

pp.15- 18. 


