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 ABSTRACT 
Applied external stress on the crystalline materials cause on the microstructure defects and/or variation of their lattice 
constanst,which in turn leads to change the x-ray diffraction parameters.For istance a little change in the diffraction angle 
could be seen in a precise XRD study.In this work the effects of different amounts of applied stresses on the diffraction angles 
and broadening of the XRD diffraction peaks with respect to the non-stressed samples have been studied. Overall results of two 
different structure samples,Cu&Mg, show the increase of diffraction angles and broadening the relevant peaks in accordance 
to the applied stress on the both samples. 
 
Keyywords:-effect of stress,XRD study,diffraction angle,Peak broadening.  

1.INTRODUCTION 
The relative increase of Bragg’s diffraction angle in XRD due to exerted stresses has been reported by Aveback ,for the 
first time,and also broadening of diffraction peaks that have been affected by linear crystalline defects.On crystalline 
materials, and broadening of diffraction peaks created by linear crystalline defects [1]. For stresses with macroscopic 
domains; that is, the millimeter size or further, have been studied by X-Ray diffraction (XRD), polycrystalline or 
multiphase properties are neglected. Macroscopic stresses are identified by the average of microscopic stresses extended 
within the grains of polycrystalline [2]. 
Existence of residual stresses created by thermodynamic pressures influences physical and chemical properties of 
materials. Thus, investigating relative change in each of these properties, in contrast to non-stressed samples, reveals 
residual stresses in crystalline structure. In this regard, it is regular to measure specific resistivity changes [3], 
ultrasonic methods [3] and neutron diffraction [4]. In addition, the density of residual stresses is relatively explored by 
measuring the released energy of residual stresses using the DSC calorimetry method [5]. 
In this study, the shift of diffraction peaks of Cu and Mg samples with FCC and HCP structures, respectively, which 
have tolerated high mechanical pressures, has been used to probe residual stresses; and also the broadening of these 
peaks on the mentioned samples has been done 

2. Procedures 
Cu (99.8%) and Mg (99.9%) with Polycrystalline structure samples were prepared in 20mm diameter and 4mm 
Thickness in discus shapes. One layer of each was rinsed by regular chemical etching solutions and were polished by 
versatile sandpapers to acquire smooth and even surface. Then, one sample of each substance was situated inside a 
furnace for one hour in adequate temperatures as a reference (non-stressed) sample. Afterwards, each of remaining 

samples were pressed under a controllable 40-ton press machine that has been calibrated from 10 to 10760   Pascal.  
Subsequently, reference samples have been positioned in x-ray instrument, type DD500 (within 0.001 degree accuracy, 
controllable by programming) to investigate the shift and/ or broadening of diffraction, and also for stress-imposed 
samples have been done. Eventually, diffraction angle of stress-imposed samples were compared to relevant reference 
sample, and the same method for the breadth of XRD peaks was done, too. 

3-DISSSCUSSIONS AND CONCLUSIONS 
Displacement of angular peak values subject to Cu samples in the directions of (200), (111) have been figured in terms 
of different external pressures in figure1 and figure2. Increase route of Bragg’s reflection angle (2d sin=n λ) presents 
that d the distance of the crystalline reflecting plane are influenced by applying pressures exerted on the relevant 
samples. Exploiting from Bragg’s equation Changing magnitude of diffraction angle dθ  
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  Is proportional with Δd/d  induced  strain by Appling stresses.  
Further more, the shift of the peak angle( dθ) belonging to reflecting plane Cu(200) is considerably more than 
cu(111).In this regard, regarding the distance between 200d an 111d planes, it can be found that strain in the direction 
[200] is greater than of that of [111]. The peak broadening procedures of Cu (200) and Mg (101) have been displayed 
in Figure2 which induced by external pressures. 
Unfortunately, measuring the shift of peak angles of Mg was not done, considering to broadening of peaks, Stibitz 
reported: 

 
for the first time. where: y , ν are Young and Poisson coefficients, respectively, and Δd/d Strain in such a crystalline 
direction with respect to understudy sample[6  
]. 
It is essential to exert various strains on different metal elements in order to eventually, investigate broadening the 
value in such diffraction peaks to verify Stibitz formula. It has been estimated, apparently, that equation above is 
calculated for  polycrystalline materials, and it needs corrections if utilized in crystalline materials. . It has been 
estimated, apparently, that equation above is calculated for polycrystalline materials, and it needs corrections if utilized 
in crystalline materials. 

 
Figure(1): Magnitude of XRD peak displacements versus of applied pressure on sample 

(a)Cu (200) 

(b)Cu (111) 

 
                            Figure (1): Magnitude of XRD peak broadenings versus of applied pressure on sample. 
(a)Mg (110) 
(b) Cu (200) 
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