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Abstract
   Laser shock peening technologies is a surface manufacturing process employed to allow beneficial residual stresses in materials that give deep and specific protection higher than other conventional metal enhancement methods. Samples were fixed from copper alloys; tablet circular and were smoothed. For explaining the chemical composition, the X-rays fluorescence was provided to delimit the elemental structure of the samples. Q- Switching Nd: YAG laser of  1064 nm wavelength was applied at various values of energy 100-360mJ and  the number of laser pulses 25-100 with the pulse repetition rate 2 Hz. Microhardness of the samples was estimated with the guidance of (Vickers hardness) testing machine. Roughness test has been escorted by roughness instrument for all samples before and after laser processing in the micron range. The most outcoming results for microhardness and roughness realized with the laser energy of (360mJ) and  100 pulses, this is due to the long gradient in heat causes more further refining in a structure and  more extra increment in microhardness. The association between pulse energy and roughness is proportionality due to the addition in ablation processes, which are correlated with LSP affected by the increase of pulse energy.
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Introduction
   Laser-shock peening (L-SP) is one of the surfaces processing methods that can enhance the fatigue strength of metallurgic parts by creating compressive extra-stresses in a slight layer of the reformed surface, (1). During the L-SP, the surface of the assigned part is exposed to nanosecond laser pulses of high energy from (5-100) J, (2).

   The interaction zone of the material with the lasering beam vaporizes and by additional absorption of laser energy, it ionizes and converts into a plasma. Newly formed plasma continues in absorbing the laser energy and creates a pressure onto the surface via transmitting shock waves into the material, (3); meantime, when the shock waves stress exceeds the yield strength, the plastics deformation results under the interaction range, (4&5). A surrounding material of the surface layer inhibits dilatation of the irradiated zone, causing compressive extra stresses, which may reach depths up-to 1mm, (6). L-SP method is an exceeding efficient; if it’s performed out in a confined characteristic, wherever the metal surface is covered by an absorbent coating and confined via a 
transparent material such as water or glass, figurer; 1.  An overview of experimental scientific papers up to the last years reveals that there is a benefit in studying the possibility of analyzing surface peening (SP) method in order to increase the mechanical-thermal fatigue resistance of the materials,(7&8).
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Figure.1. Schematic illustration of the L-SP method
   Industrial utilization requires portions of elements that have specific surface characteristics. Brass is created of copper and zinc of differing proportions and mechanical -electrical properties to promote different varieties of brass alloys. A (Cu-Zn alloys) are additionally known as brasses are the common popular materials for those applications,(9&10). Un-alloyed copper and brass are popularly applied in the computer, communication, and consumer electronics fields because of their good electrical, thermal conductivity and malleability.

   The microhardness of a surface can be developing by the L-SP. In 2012s, Sathyajith et al,(11) favorably achieved the L-SP by Nd-YAG laser, 1064nm, and low energy < 300mJ can enhance the hardness up to (20%). J. Vazquez et al.,(12) utilized the L-SP procedure to progress the hardness up to (25%). Then Janez et al., (13) examined the L-SP result at two laser energies via utilizing Vickers microhardness into depth variation in the near-surface layer. 

   Ordinarily, components’ with those characteristics are expensive. In this paper, laser surface processing has been applied as a cost-powerful technique to enhance the surface characteristics of brass CAS No. 63338-02-3 that can be performed by applying heat that produces by laser for the qualification of structure and enhances its physical properties. L-SP is a process for handling the materials outwardly un-changeably and any thermal impacts.
   The transparent- overlay has supported in limiting the plasma extension. In this work, we have used the water. Water serves to imprison energy. L-SP is generating the plasma when its interacts with a specimen, which creates shock waves also plastic shifts of atomic extensions in the material .The expanse of this study is to explore the importance of Nd: YAG (L-SP) 1064nm, Q-switched on microhardness and surface roughness CAS No. 63338-02-3 Copper Zinc Alloy.
Materials and Methods
Preparation of the Samples

   Samples were prepared from copper alloys CAS No. 63338-02-3, as a tablet circular via the diameter of (10 mm), and a thickness of (5 mm) by utilizing a turning machine. The samples were smoothed by metallographic paper and next with the diamond paste by lubricated liquid on the cloth paper followed by washing via deionizer water and ethanol before laser processing. For analyzing the chemical construction, the X-rays fluorescence was carried out to delimit the elemental structure of the samples.

Experimental Settings

   A Q- Switching Nd: YAG laser of 1064nm wavelength was applied at various values of energy 100-360mJ and the number of laser pulses is ranging from 25-100 with the pulse repetition rate of 2Hz.The laser beam passes within deionizer water and approaches to the sample surface 4 mm height over the sample surface. The process was carried via managing a target sample on a holder, which was arranged onto a moving XY base. 

   Microhardness of the samples was estimated with the guidance of (Vickers hardness) testing machine; the measurement was made on 5N loads at the 30s for holding time. Among three measurements reading was taken and was averaged to one value needed to set a suitable microhardness profile.

   Microhardness of the surface was estimated before and after laser processing. Microhardness was marked at the impact centre of the laser spot. Roughness inspection has been given with roughness -an instrument for all samples before and after L-SP.

Results
   The X-Rays fluorescence technique; was utilized to analyze the chemical structure of alloy as displayed in figurer; 2. The microhardness results determined the effects of two factors on the specimens CAS No. 63338-02-3 Cu-Zn Alloy in this study; first was the effect of laser pulses energy, which we used the Vickers hardness to estimate the microhardness before and after L-SP. The medium microhardness value before laser processing around (110) HV, while after laser processing were ranged from (210-450) HV according to the laser pulse energy, figurer;3 displays the relation within microhardness and the pulse energy, which can show the increasing in microhardness from (110HV up to 520HV) after L-SP. This is because of the pressure that provides the plasma on surfaces enhanced microhardness when laser pulse energy increased. This achievement coincides with, (14&15).Second factor expected due to rising of laser pulses number. Consequently, the microhardness increases essentially, this result agrees with references, (16&17).
   The roughness of the surface was estimated before and after L-SP. L-SP was arranged with 75 pulses and the pulse repetition rate was (2Hz). The measures for samples after L-SP were ranged of (0.21μm-1.043μm) while the average value of roughness before L-SP was (0.161μm).This perception is pointed to an ablation process, which is correlated with L-SP, (18).  The relatiom between roughness and the laser pulse energy is shown in figurer;4.
   L-SP was produced also via laser pulse energy 290mJ and the pulse repetition rate was 2Hz. An increasing of laser pulse numbers indicated a growing of microhardness and roughness as given in figure; 5 and 6. This outcome confirms the reason for growing ablation process with the increase of laser pulses number where the value of microhardness was rising from (110-520 HV), and the roughness values were improved from (0.8μm-2.94um) in a number range pulses from zero to100 pulses.
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Figure.2.Chemical Composition of CAS No. 63338-02-3 Cu-Zn Alloy
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Figure.3.The outcomes of laser pulses energy and a microhardness.
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Figure.4.The outcomes of roughness and laser pulse energy
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Figure.5.The influence of the number of the pulses of laser on the microhardness

Figure.6.The impact of the number of the pulses of laser on the roughness

Discussion
   Hardness characteristics influences of the L-SP are estimated based on a microhardness analysis that can be taken by using the Vickers microhardness test, which is usually more ordinary than other tests because the calculations are independent of the size of the sample. A fundamental principle of microhardness and roughness measurements is to recognize the material's ability to resist plastic deformation from the standard source, (19&20).

   In this study, for all depth point, an average value for three measurements has been calculated. The standard deviations of the samples have been included in the figures as an error bar. It can be remarked that the microhardness and roughness of the surface raises linearly with laser energy. These differences of the microhardness and roughness are due to the shock waves, which are formed via the expansion of high-pressure plasma-induced via a pulsed laser,(21&22).

   It is obvious that the microhardness and roughness of materials improves as the number of pulses boosts. Moreover, the magnitude of the microhardness and roughness produced from Nd: YAG, 1064nm is more extended than that from Nd: YAG, 532nm, (23&24).

   The expansion of the magnitude of the microhardness and roughness is scheduled to the impact of the extraordinary intensities of the laser ablation by pulsed laser includes nanosecond and microsecond, that leads to evaporation, melting, and plasma formation,(25); Then, the shock waves are created and the microhardness is enhanced, (26). Consequently, the plasma formation and ablation are progressed by raising the number of laser pulses, (27). This study gives a high-minded potential solution to improve the assurance of components and sensitivity decreasing to damage.

Conclusions 
   The influences of L-SP on the mechanical surface characteristics of CAS No. 63338-02-3 Cu-Zn Alloy were investigated. Specimens were exposed to L-SP using various laser pulses densities, and a different number of pulses. The examined surface properties were roughness and microhardness. In accordance with our study, the following determinations were verified:
· The most becoming result for microhardness and roughness realized with laser energy of 360mJ and pulses number of 100, due to the long gradient in heat, which causes further refining in a 
structure and more extra increment in microhardness.
· The increase of surface roughness is an outgrowth of the mixed influence of the laser pulses pressure and the ablative process of the L-PS.
· The association between pulse energy and roughness is characteristic due to the ablation processes that are related to L-SP, which increase, by pulses energy.
   The performed surface results show that a combination of compressive microhardness and comparatively low roughness of the surfaces can be accomplished with the suitable L-SP processing parameters. Furthermore, these surfaces characteristics may be advantageous for fatigue resistance, while other important determinants have to be taken into accounts, like thickness and the distance of edges of the L-SP administered area. In order to authenticate a profitable influence of L-SP on mechanical properties of Cu-Zn Alloy, fatigue testing should be accompanied in forthcoming researches.
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