
Author’s Accepted Manuscript

On simultaneous improvement of wear
characteristics, surface finish and microgeometry of
straight bevel gears by abrasive flow finishing
process

Anand C. Petare, Neelesh Kumar Jain.

PII: S0043-1648(17)31324-8
DOI: https://doi.org/10.1016/j.wear.2018.03.002
Reference: WEA102372

To appear in: Wear

Received date: 1 September 2017
Revised date: 22 February 2018
Accepted date: 4 March 2018

Cite this article as: Anand C. Petare and Neelesh Kumar Jain., On simultaneous
improvement of wear characteristics, surface finish and microgeometry of
straight bevel gears by abrasive flow finishing process, Wear,
https://doi.org/10.1016/j.wear.2018.03.002

This is a PDF file of an unedited manuscript that has been accepted for
publication. As a service to our customers we are providing this early version of
the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting galley proof before it is published in its final citable form.
Please note that during the production process errors may be discovered which
could affect the content, and all legal disclaimers that apply to the journal pertain.

www.elsevier.com/locate/wear

http://www.elsevier.com/locate/wear
https://doi.org/10.1016/j.wear.2018.03.002
https://doi.org/10.1016/j.wear.2018.03.002


1 

 

On simultaneous improvement of wear characteristics, surface finish and 

microgeometry of straight bevel gears by abrasive flow finishing process 

Anand C. Petare
1
, Neelesh Kumar Jain

2
*  

1
Research Scholar, 

2
Professor, Discipline of Mechanical Engineering 

Indian Institute of Technology Indore, Simrol 453 552 (MP) India 

*Corresponding author: Email- nkjain@iiti.ac.in Phone: +91 7324 306 989; Fax: +91 731 2438 721 

 

Abstract  

 

Improvement in operating performance, service life and transmission efficiency and reducing the 

noise of straight bevel gears (SBG) requires their better wear resistance, surface finish and 

microgeometry. Viscosity of the medium used in abrasive flow finishing (AFF) process and finishing 

time play very important role in achieving these objectives. This paper reports on simultaneous 

improvement of wear characteristics, surface finish and microgeometry of SBG by abrasive flow 

finishing (AFF) process by studying the effects of viscosity of AFF medium and finishing time so as 

to identify their optimum values through twenty experiments. Average and maximum surface 

roughness were used to study improvement in surface finish while, microgeometry was evaluated in 

parameters of pitch deviation and runout. Friction force, coefficient of friction, specific wear rate 

coefficient, wear volume, microhardness and microstructure of the worn surfaces were used to study 

the wear characteristics and wear mechanism of the best finished SBG. Use of AFF has significantly 

improved the wear characteristics, surface finish and microgeometry and quality of SBG. Reduced 

wear characteristics will reduce the frictional heating which will result in lower operating temperature 

of the bevel gears. Lower wear volume will improve their service life and mechanical efficiency. 

Microstructure study of the AFF best finished bevel gear flank surfaces revealed that they are free 

from hobbing cutter marks, cracks, burrs, pits, surface roughness peaks, thermal distortion. The worn 

flank surface of the best finished bevel gear have shown very less amounts of worn debris, pits and 

displacement of material and indicate scuffing mode of wear. This work helps in establishing AFF as 

an economical, sustainable and productive alternative process for finishing the gears made of any 

material which can simultaneously improve surface finish, wear characteristics, microgeometry and 

quality of the bevel gears. 
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