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Abstract 

In most recent times, joining of dissimilar materials by laser technique 

has become relatively phenomenon and a challenging task in engineering 

industries. This has been due to the technicalities and economical 

importance attached to it. The consideration of dissimilar-metals being 

combined to a greater extent, provide possibilities for benefiting from the 

mechanical properties of each material in a functional way.  In this study, 

high power CO2 laser was employed to investigate the residual stresses 

distribution, operating cost and the weld properties of dissimilar metals 

(316L stainless steel and AISI1016 carbon steel) in its proper prospective. 

In this research work, the effect of different levels of laser powers namely 

(1, 1.25 and 1.5 kW), specimen scanning speeds (500,750 and 

1000mm/min) and focal point positions of (-1, -0.5 and 0) on the residual 

stresses, cost, toughness, tensile strength, heat input and weld bead 

geometry (weld pool area and weld pool width) are all presented. As 

software, the Design of Experiment (DOE) was applied through L9 

Taguchi method in the development of the experimental layout. The 

results identify the optimal combinations of the laser welding input 

variables to obtain economic laser weld joint with minimal residual 

stresses and excellent mechanical properties. Development of linear and 

quadratic polynomial equations was deduced in predicting the response 

parameters for the joint zone. Regarding to the optimization been 

analyzed, the numerical optimization reveals the reduction percentages 

for the responses was around; HI (23%), OC (13%), A (9%), W (9%). 

Maximum impact strength, tensile strength and lowest operating cost 

were obtained due to the optimization criteria, as the second criterion was 

applied. It stated that, the reduction percentages for the responses were 

around; OC(31%), IS (12%) and TS (6%). The optimization techniques, 

when the second criterion was applied, would result in significant 



reduction in the principal residual stresses for both dissimilar sides such 

that; 26% for 316L st.st. side and  around 25%  for AISI 1016 mild steel 

side. However, the results showed that the proposed models predict that 

the responses adequately fall due within the limits of welding parameters 

being investigated. 
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 انًهخص 
طؼثح  فٙ  ٔ يًٓحاْشج غٛش انًرشاتّٓ اطثح َسثٛا ظفٙ الأَّ الاخٛشج اٌ ستظ انًؼادٌ 

لاػرثاساخ ا اٌ.تّ انًشذثطح ٔالاقرظادٚح انرقُٛح ًْٛحالا إنٗ رنك ٚؼضٖ ٔقذانظُاػاخ انُٓذسٛح  

ذٕفٛش الايكاَٛاخ   انٗ حذ كثٛش َظشا انٗ  جشٖاتّٓ خغٛش انًرش انًرٕخاِ يٍ ستظ انًؼادٌ

 فٙ ْزِ انذساسح ذى اسرخذاو نٛض  .جفٙٚقح ٔضٙتطش ػادٌَٛكٛح نهىنلاسرفادج يٍ انخظائض انًٛكا

انرشغٛم  ذكانٛف, ذٕصٚغ الاجٓاداخ انًرثقٛح  ػٍ نٙ انطاقح نهرحش٘اثُائٙ أكسٛذ انكاستٌٕ ع

ٔلار انكاستَٕٙ انفٔ  316انفٕلار انًقأو نهظذا )ّْ انًرشابائض نحاو انًٕاد انغٛش صٔخ

 1250, 1000)يخرهفح  نطاقح انهٛضس يسرٕٚاخ  ذاثٛش ذى دساسح,فٙ ْزا انؼًم انثحثٙ . (1016

 0.5,-1)- ٔيٕقغ انرشكٛض دقٛقح /ولو(1000ٔ  500,750)سشع يسح انؼُٛح , ٔاط ( 1500ٔ 

انحشاسج انذاخهح , يقأيح انشذ , يقأيح انظذيح ,  انركانٛف, ػهٗ الاجٓاداخ انًرثقٛح  و لو( 0ٔ 

ذُأند انثحث  حٛث اٌ دساسح( ػشع ٔيساحح تشكح انهحاو) نهحاو  نًُطقح ٔ انشكم انُٓذسٙ

                                         .جًٛغ ْزِ انًرغٛشاخ

 ٔذظًٛى نثُاء ذاكٕشٙيٍ خلال طشٚقح  (ذظًٛى انرجاسب) يحاكاِ حاسٕتٙ  ف تشَايج٘ذٕظ ذى

 راخ انراثٛش حذدخ انرشكٛثاخ ْزا انرظًٛى قذ َرائجٔطثقا نزنك فاٌ . ذجشتح انؼًهٛحشكم ال

يغ ٔجٕد اقم يا  يٍ جاَة ٔ نًرغٛشاخ انهحاو  نهحظٕل ػهٗ نحاو تكهف اقرظادٚح يُخفضح

ٔذى تُاء  ٔقذ راِ.  يٍ انجاَة الاخش ًٚكٍ يٍ الاجٓاداخ انًرثقٛح ٔتافضم انخظائض انًٛكاَٛكٛح

و دٌٔ اػادج يؼادلاخ سٚاضٛح خطٛح أ ستاػٛح ادخ تانرانٙ انٗ اسرُثاط انُرائج نٓزا انهحا

ْزا ار اَّ تالاػرًاد ػهٗ انرحهٛم انؼذد٘ ذى انحظٕل ػهٗ اَخفاع فٙ يا  .انرجاسب يشج اخشٖ 

يساحح يقطغ  فٙ%(9), فٙ كهفح انرشغٛم % ( 12), فٙ انحشاسج انذاخهح %( 23)حٕانٙ : ٚهٙ 

اقظٗ يقأيح شذ يغ اقم ,اٌ اقظٗ يقأيح طذيح .فٙ ػشع يقطغ انهحاو %( 9)انهحاو ٔ 

                    .اساسٍٛٛ  ا نلايثهٛح ذى انحظٕل ػهٛٓا تُاء ػهٗ اسرخذاو يؼٛاسٍٚ قذ كهفح ذشغٛم

                                                                     

ص انًٛكاَكٛح اخزا تُظش الاػرثاس انخظائ تُٛد انُرائج اٌ انًؼٛاس انثاَٙ قذ حقق افضم ٔقذ

خفاع يٓى تانُسثح ج نلاجٓاداخ انًرثقٛح قذ حققد اٌاٌ َرائج انًؼٛاس انثاَٙ تانُسة. انكهفح

نهفٕلار انًقأو نهظذا %( 26)نلاجٓاداخ انًرثقٛح نكلا انًؼذٍَٛ انغٛش يرشاتٍٓٛ  حٛث تهغد 

ػهٗ اٚح حال فاٌ انُرائج انرٙ ذى انرُثا ػُٓا  (.1016)نفٕلار انكاستَٕٙ%( 25)ٔ ( ل 316)

تٕاسطح ْزِ انًٕدٚلاخ انًقرشحح ضًٍ ْزا انرظًٛى ٔيخشجاخ انرجاسب انؼًهٛحْٙ ذقغ ضًٍ 

  .                                                  حذٔد يرغٛشاخ انهحاو انرٙ ذى انرحش٘ ػُٓا

 

 

 


