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ABSTRACT 
           Laser cleaning of plate metals are studied in the present work. Cleaning 

experiments are performed with a Q-switched Nd:YAG laser at wavelengths of 

1064 and 532nm. Two plate metals were used in this work, Low Carbon Steel 

AISI 1012 of thickness 1mm and Low Carbon Steel AISI 1005 of thickness 

0.65mm. 

  Three main parameters have been studied in the present work. These 

parameters are peak power Pp (5, 15, 30, 40 and 50 MW), pulse repetition rate 

P.R.R. (1, 2, 3, 4, 5 and 6Hz) and wavelength λ (106 and 532nm). Effects of 

these parameters have been studied using images taken by optical microscope 

and scanning electron microscope. Microstructural investigations have been 

studied. Also some mechanical tests have been carried out for the samples. 

The optimum conditions for laser cleaning process were occurred at Pp of 

40MW and P.R.R. of 4Hz with approximately same effect for both wavelengths. 

The depth of the removed layer of the contaminants can be controlled as a 

function of the peak power and the pulse repetition rate for the same wavelength 

for single laser pulse application without any effect on the base metal surface. 

This depth can be increased by increasing the peak power, but in this case some 

defects will occur which affecting the base metal properties. The experimental 

work has been supported by a computational work, where conditions have been 

simulated using MATLAB 2012B. There was a good agreement between the 

experimental and simulation results. 
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 وزارة التعلين العالً  والبحث العلوً

 جاهعت بغذاد

 هعهذ الليسر للذراساث العليا
 

لسبائك الفىلار هٌخفض  التٌظيف الليسري

 الكاربىى

 AISI 1005 و   AISI 1012 
 

 رسالت هقذهت

جاهعت بغذاد/ الى هعهذ الليسر للذراساث العليا   

 كجسء هي هتطلباث ًيل شهادة هاجستير علىم فً

الهٌذست الويكاًيكيت/ الليسر   



 الخلاصت

 

اسرخذاَ ب ذعاسب اٌرٕظ١ف ذّد .اٌّؼذ١ٔح تا١ٌٍضس ذٕظ١ف اٌظفائػذُ فٟ ٘زا اٌؼًّ اٌثؽصٟ دساسح         

ِٓ اٌؼ١ٕاخ  ٔٛػ١ٓ.ٔأٛ ِرش 532ٚ 1064  جاٌّٛظٟ الأؽٛايػٕذ  تإٌأٛ شا١ٔح ٠ان إٌثؼٟ ٌٕذ١ّ٠َٛا١ٌضس 

ِٕخفغ اٌىاستْٛ ٔٛع ٚلار تشىً طفائػ ِؼذ١ٔح اسرؼٍّد فٟ ٘زا اٌؼًّ ٟ٘ ػ١ٕاخ ِٓ اٌف AISI 1012 

إٌّخفغ اٌىاستْٛ ٔٛع ٚػ١ٕاخ ِٓ اٌفٛلار , 1ٍُِتسّه  AISI 1005   .ٍُِ 0,65تسّه 

اٌرٕظ١ف ٌغشع دساسح ذأش١ش٘ا ػٍٝ ػ١ٍّح  اٌثؽصٟ ٘ا فٟ ٘زا اٌؼًّسٕ٘ان شلاز ِرغ١شاخ ذُ اخر١ا       

تٛالغ  اٌرشدد إٌثؼٟ ِٚؼذي (١ِىاٚاؽ 50ٚ 40, 30, 15, 5)تٛالغ  اٌؼظّٝ ٟ٘ لذسج ا١ٌٍضس ا١ٌٍضسٞ

رغ١شاخ ذُ أخرثاس٘ا ػٓ  .ٚاٌطٛي اٌّٛظٟ ٌشؼاع ا١ٌٍضس (١٘شذض6ٚ  5, 4, 3, 2, 1) ُّ ِٖ اٌ ذأش١شاخ ٘ز

ِٖ اٌظٛس تٛاسطح اٌّعٙش اٌؼٛئٟ ٚوزٌه ػٓ ؽش٠ك اٌّسػ  طٛس ؽش٠ك اٌظٛس, ؼ١س ذُ اٌرماؽ ٘ز

عٙش٠ح ٌس ِّ ػٍٝ  ا١ٌٍضسؽٛغ اٌؼ١ٕاخ اٌرٟ ذُ أخرثاس٘ا ِٚؼشفح ِذٜ ذأش١شِ الاٌىرشٟٚٔ اٌذل١ك ٌذساسح اٌث١ُٕح اٌ

ِٖ اٌسطٛغ .٘ز  

وزٌه ذُ أخرثاس تؼغ اٌخظائض ا١ٌّىا١ٔى١ح ٌٍؼ١ٕاخ ِٛػٛع اٌثؽس , ِصً دساسح اٌظلادج اٌذل١مح ٚوزٌه 

.أخرثاساخ اٌخشٛٔح اٌسطؽ١ح لثً ٚتؼذ ػ١ٍّح اٌرٕظ١ف ا١ٌٍضسٞ  

ضاٌح ِٓ اٌٍّٛشاخ ُّ تذْٚ اٞ ػ١ٛب  (ؽثمح الاواس١ذ ٚاٌشؽَٛ)ٌُٛؼِظَ أُٔٗ ٠ّىٓ اٌس١طشج ػٍٝ ػّك اٌطثمح اٌ

أٚ أشاس سٍث١ح ػٍٝ سطػ اٌؼ١ٕاخ الأطٍٟ ػٓ ؽش٠ك ذطث١ك ػ١ٍّح اٌرٕظ١ف ا١ٌٍضسٞ تٕثؼح ا١ٌٍضس تذلاٌح 

.ذغ١١ش لذسج ا١ٌٍضس اٌؼُظّٝ ِٚؼذي اٌرشدد إٌثؼٟ ٌٕفس اٌطٛي اٌّٛظٟ  

 40)وّا ذُ ِلاؼظح أْ اٌظشٚف اٌّصا١ٌح ٌؼ١ٍّح اٌرٕظ١ف ا١ٌٍضسٞ ٌٍّؼادْ ذّد ػٕذ ِمذاس لذسج ػظّٝ 

ِغ ٚظٛد فٛاسق ؽف١فح فٟ ل١ُ اٌفؽٛطاخ ػٕذ اسرخذاَ اٌطٛي ( ١٘شذض4)ِٚؼذي ذشدد ٔثؼٟ ( ١ِىا ٚاؽ

 1064ْ اٌّٛظ١١ٓ اٌّٛظٟ ا٢خش ٌٍؼًّ, ٚرٌه ٠ؼٛد اٌٝ ذماسب اِرظاط١ح اٌطثمح اٌٍّٛشح ٌىلا اٌطٌٟٛ

.ٔأِٛرش 532ٚ  

ِٖ اٌض٠ادج سرىْٛ ػٍٝ ؼساب اٌرأش١ش ػٍٝ ِٓ خلاي ٘زا اٌؼًّ ذث١ٓ أْ  ػّك الاصاٌح  ٠ُّىٓ ص٠ادذٗ ٌٚىٓ ٘ز

.اٌخٛاص الاساس١ح ٌّؼذْ إٌّٛرض الاطٍٟ  

ٌٟ ِؽاواج ٌٍظشٚف اٌرٟ اسرخذِد فٟ اٌعأة اٌؼُتشٔاِط ٌمذ ذُ أعاص  ,تالإػافح إٌٝ إٌرائط اٌؼ١ٍّح

ِٚرطاتمح  ِرٛافمح تظٛسج ظ١ذج ٔظش٠ح ٚذُ اٌؽظٛي ػٍٝ ٔرائط MATLAB 2012B  تاسرخذاَ تشٔاِط

.ِغ إٌرائط اٌؼ١ٍّح  


