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Abstract---Shot peening is a cold working process used to 

produce compressive residual stress layer and modify 

mechanical properties of metals. The change in mechanical 

properties are measured in terms of shot peening intensity. 

The influence of shot peening parameters like air pressure, 

standoff distance, shot media, exposure time and nozzle 

diameter on shot peening intensity have been analyzed by 

Analysis of Variance method. This study highlights 

application of Taguchi technique to optimize effect of the 

shot peening parameters. 
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and Analysis of Variance. 

I. INTRODUCTION 

Shot peening is a cold working process used to produce 

compressive residual stress layer and modify mechanical 

properties of metals. The immediate effect of bombarding 

high velocity shots onto a metallic target is the creation of a 

thin layer of high magnitude compressive residual stress at 

or near the metal surface, which is balanced by a small 

tensile stress in the deeper core. It entails impacting a 

surface with shot (round metallic, glass or ceramic particles) 

with force sufficient to create plastic deformation, each 

particle functions as a ball peen hammer. By overlapping the 

surface indentations, a uniform compressive layer is 

achieved at the surface of the material.  

The compressive layer squeezes the grain boundaries of the 

surface material together and significantly delays the 

initiation of fatigue cracking. As a result, the fatigue life of 

the part can be greatly increased. Shot peening process has 

many uses in industry, particularly in the manufacture of 

parts as different as helical springs, rockers, welded joints, 

gears, aircraft parts, transmission shafts, torsion bars, etc.  

Design of experiment (DOE) is useful method in identifying 

the significant parameters and in studying the possible effect 

of the variables during the machining trials. This method 

also can developed experiment between a ranges from un-

controllable factors, which will be introduced randomly to 

carefully controlled parameters. The factors must be either 

quantitative or qualitative. Experimental Design can be used 

at the point of greatest leverage to reduce design costs by 

speeding up the design process reducing late engineering 

design changes and reducing product material and labor 

complexity. 

II. LITERATURE REVIEW 

 Franck Petit-Renaud [1] A.

et al worked on Optimization of the shot peening 

parameters. The work described in this paper is a study of 

the effect of a range of process parameters on the residual 

stress profiles produced by shot peening coupons of case 

carburized 17CrNiMo6 steel. The process parameters 

investigated included air pressure, the mass flow, the impact 

angle, the distance between the nozzle and the specimen, the 

exposure time and the nozzle size. It was found that the 

most significant parameters were air pressure, the mass 

flow, the impact angle and the exposure time. Further 

important and significant interactions were also detected 

between exposure time and air pressure; nozzle size and 

mass flow; air pressure and impact angle; nozzle size and air 

pressure. 

Process Effect: The immediate effect of bombarding high 

velocity shots onto a metallic target is the creation of a thin 

layer of high magnitude compressive residual stress at or 

near the metal surface, which is balanced by a small tensile 

stress in the deeper core. 

 D. Lassithiotakis [2] B.

et al studied on Optimizing Shot Peening Parameters Using 

DOE. This paper presents results from a study to optimize 

the peening parameters for typical carburised steel used in 

high performance gearing by investigating how the main 

peening process parameters influence residual stress profiles 

measured using X-ray diffraction.  

Petit-Renaud identified the most influential factors as 

pressure, mass flow rate, angle of impact, distance from 

target and time of peening. Here a modified Taguchi L8 (2)
7
 

array (Taguchi and Konishi, 1987)with two levels for each 

factor was chosen for the initial screening Design of 

Experiments in order to identify the effects of each 

individual factor.  

In these experiments the peening time and pressure have the 

most influence on the depth of the maximum residual stress. 

 Prof. E.V.RAMANA [3] C.

et al worked on Optimization of Shot Peening Process 

Parameters Using Taguchi Approach and Validation by Data 

Mining. This paper presents the results from a study 

conducted to optimize shot peening parameters to achieve 

the highest tensile strength of mild steel. The principal input 

process parameters were identified by their rank based on 

signal-to-noise ratios using Taguchi approach.  

Pressure, mass flow rate, angle of impact, distance from 

target, time of shot peening, shot size and type etc. are some 

of the factors that have influence in the shot peening 

process. They have taken three parameters are air pressure, 

distance from the target and time of peening. 

The distance was the most influencing factor for mild steel 

to achieve high tensile strength in shot peening process 

followed by pressure and time of shot peening. 



An Overview on Influence of Shot Peening Parameters on Peening Intensity 

(IJSRD/Vol. 2/Issue 02/2014/139) 

 

 All rights reserved by www.ijsrd.com 524 

 P.M.George [4] D.

et al had taken experiments on Optimization of shot peening 

parameters using Taguchi technique. Here the critical 

process parameters that have been selected for this study, on 

the basis of significance are: (a) work height (distance of the 

component from the blade edge); (b) shot flow rate; (c) 

exposure time; (d) shot size. The experiments were 

conducted using L8 orthogonal arrays according to Taguchi 

methodology.  

The critical process parameters, according to their relative 

significance, are work height, shot size, shot flow rate and 

exposure time. It is found that peening intensity increases 

with respect to work height while it decreases with respect 

to shot flow rate. The optimum peening intensity is obtained 

by setting work height at 1016 mm, shot flow rate at 95 

kg/min, exposure time at 6 min and shot size at S230. The 

peening intensity is found to increase by 32.45% at this 

optimum level. Shot size and shot flow rate interact 

maximum. Based on these results, it can be inferred that for 

optimum intensity, the amount of shot required is 

comparatively less. 

 A.I.O. Zaid [5] E.

et al studied on Investigation of the effect of shot peening 

parameters on peening intensity. In which they discussed 

that the effect of the shot pressure, table rotational speed, 

exposure time and standoff distance on the shot peening 

intensity are investigated by conducting a 2
4
 full factorial 

experiment. Sixteen runs with no replication were conducted 

randomly to neutralize the effect of any unknown factor.  

The shot peening intensity is determined by shot peening 

pressure followed by exposure time and standoff distance. It 

increases with shot peening pressure and exposure time and 

decreases with an increase standoff distance, whereas table 

rotational speed has very little or no effect.  

 T. Hong [6] F.

et al represented a computational modelling of the shot 

peening process, in which the finite element method was 

employed to study the elastic–plastic dynamic process of 

shots impacting on a metallic target, and the discrete 

element method was used to study the multiple particles 

dynamics. 

The depth of compressive residual stress zone 

increased linearly with the shot diameter increasing and the 

magnitude of surface residual stress remained almost 

constant with varying shot diameter. With increasing shot 

impact velocity, the maximum sub-surface residual stress 

and the depth of compressive residual stress zone increased 

significantly 

Normal or close to normal impact with α     90 

produced the most beneficial compressive residual stress 

within the target. Since the normal component of the impact 

velocity is much more important than the tangential 

component for generating compressive residual stress, the 

distribution of the normal impact velocity ν with the 

different angles of attack was explored further. As 

experimental data, for θ = 35 case, a very high percentage 

(about 68%) of shots had normal impact velocity ν =43.5 

m/s, however this value was much smaller than the initial 

velocity ν = 75 m/s because of the low angle of attack. 

When θ = 90, less than 20% of shots retained their initial 

velocity on impact, but these shots naturally impacted with a 

much higher normal velocity (ν = 75 m/s) than that of the θ 

= 35 case. 

III. SUMMARY 

From the above articles it is reviewed that shot peening 

parameters such as air pressure, nozzle diameter, shot 

media, standoff distance and exposure time has maximum 

effect on shot peening intensity. The effects of shot peening 

parameters on peening intensity can be known using 

Taguchi technique or using full factorial design. 
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