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1 Abstract 

Accurate measiu-ement of induced residual stress is necessary in order to evaluate the validity of 
peening process parameters. Among these parameters, a fundamental role is played by size and 
hardness of shot. Both of these characteristics are governed by specifications. Another im- 
portant aspect is the use of "conditioned" shot. 

The scope of our analysis is to verify if it is possible to achieve greater process repeatability 
and reliability by using shot with a narrower hardness range and with more precise geometrical 
characteristics, compared to values found in current specifications. We have therefore measured 
surface and in-depth resiclual stress by X-ray diffraction and have analyzed the shape of the shot 
with a scanning electron microscope (SEM). We have also evaluated the effect on both conditio- 
ned and no11 conditioned shot following impact on the peening surface by SEM analy(;is. 

2 Introduction 

Increase in resistance to fatigue inducecl by shot peening is a result of surface compression. This 
surface compression is caused by the transfer of part of the kinetic energy of the shot to plastic 
deformation energy in the peened surface. Obviously, tlie percentage of energy transferred from 
kinetic to plastic deformation is a finction of the geometric parameters of the impact which 
takes place between the shot and tlie peened surface. The most important geometric parameters 
are the angle of impact and obviously, the shot size. However, the exchange of energy between 
shot and surface is also influenced by other parameters, such as for example, the hardness and 
the shape of the shot. Peening shot is characterized by a norninal diameter (or size). The distri- 
bution of size aroiind a nominal value is determined by SAE AMS-S-13 165. Hardness values 
are also specified in SAE AMS 243 11 1 and 243 112. For this study, we have used grain size dis- 
tributions and hardness ranges which are narrower than those contemplated by the abovemen- 
tioned specifications. Furthermore, we have used shot which has been "conditioned", i.e. shot 
which has been through a sort of preliminary peening process which eliminates shot with struc- 
tural defects (hollows or excessive porosity) even though they are witliin limits imposed by the 
specifications. The conditioning of three test batches (nos. 1, 3 and 4) was done at 40 cycles. 
The forurth batch (no. 2) was unconclitioned. 



3 Test Parameters 

Four different types of shot were used for the peening tests, as follows: 

Table 1: Type 1 ASH 330 conditioned 

Characteristics 

Grain Sizes (mm) Test results (5%) 

>1.180 0 

>1 .000 0.3 

>0.850 9 1 

>0.7 10 100 

Chemical Analysis 

Elements Percentage 

C 0.93 

Mn 0.65 

S j 0.6 1 

P 0.025 

S 0.024 

Hardness HRC 

Average 61.1 

Minimllm 60.0 

Maximum 62.0 

In range 100 

Table 2: Type 2 ASH 330 rmconditioned 

Characteristics 

Grain Sizes (mm) Test Results (%) 

> I .400 0 

>l.180 0. I 

>1.000 27 

>0.850 97 

>0.7 10 100 

Chemical Analysis 

Elements Percentage 

C 0.97 

Mn 0.68 

S i 0.66 

P 0.01 6 

S 0.024 

Hardness HRC 

Average 59.6 

Mini mum 58.0 

Maxim~im 62.0 

In range 100 



Table 3: Type 3 ASH 330 coiiditioned 

Characteristics 

Grain Sizes (mni) Test Results (%) 

> 1.400 0 

>1.180 0. I 

> 1 .000 27 

Al.850 96 

>0.7 10 100 

Chetnical Analysis 

Elements Percentage 

C 0.95 

M 11 0.65 

S i 0.65 

P 0.02 1 

S 0.025 

Hardness HRC 

Average 61.3 

Minimum 60.0 

Maxiniu~n 63.0 

In range 95 

Table 4: Type 4 ASH 330 conditioned 

Characteristics 

Grain Sizes (mm) Test Results (a) 
> 1.400 0 

>] .I80 0.1 

>1 .000 24 

M.850 9 6 

>0.7 10 100 

Chemical Analysis 

Elements Percentage 

C 0.96 

M 11 0.63 

S i 0.60 

P 0.0 185 

S 0.023 

Hardness HRC 

Average 60.3 

Minimum 58.3 

Maximum 62.0 

In range 1 00 








