
 Abstract  

        Dental alloys play a vital role in restoring (aesthetic and functional) 

for missing teeth as a result of accidents or diseases. Dental alloys 

exposed to corrosion problem as a result of reaction with oral 

environment. In this work, the effect of laser surface melting treatment 

(LSM) on corrosion behavior of dental alloys in artificial saliva medium 

in the absence and presence harmful materials was studied. 

       Dental alloys examined in this work were Co-Cr-Mo, Ni-Cr-Mo and 

Ti-Al-V alloys, classified in two groups as received alloys (untreated) and 

treated alloys.                                                                                                                             

       Laser surface melting treatment (LSM) was performed by pulsed   

Nd-YAG laser and working conditions were laser energy 190mJ, wave 

length 1064nm, pulse duration 30ns and spot diameter 0.5mm.                                                                                    

       Harmful materials included tobacco smoking (cigarette and 

waterpipe) yields and alcoholic beverages were studied which have side 

effects on human health.  

       Surface characterization for untreated and treated alloys was 

performed by optical microscope which indicates that the  microstructure 

of untreated alloys consist of denderitic regions for Co-Cr-Mo and Ni-Cr-

Mo alloys while  bi phases (α+β) in Ti-Al-V alloy. The microstructure for 

treated alloys indicates laser spots in alloys surface.                                                                          

      Hardness measurements for untreated and treated alloys were 

performed by Vickers microhardness which shows increasing of hardness 

values for treated alloys. Surface roughness measurements show that 

treated alloys by LSM treatment has smooth surface as compared with 

alloys prior to LSM treatment.                 



        Corrosion test was performed by (Potentiostat / Galvanostat 

WENKING M Lab) at 37
o
C and pH=4 aerated test.  

       OCP-time measurements show that untreated and treated Ni-Cr-Mo 

alloy thermodynamically offer less tendency to corrosion.                                                                                                         

       The presence of tobacco smoking yields (cigarette and waterpipe) 

and alcoholic beverages shift the corrosion potential values (Ecorr) either 

in active or in noble direction for three used dental alloys, while shift 

corrosion current densities (icorr) to higher values and give variation in the 

polarization resistance (Rp) values. Most of corrosion potential Ecorr 

values for alloys shifted toward the noble direction except Ni-Cr-Mo 

alloy shifted toward active direction when compared with untreated 

alloys.         

       The anodic polarization curves for the dental alloys give a narrow 

passive region in presence of tobacco smoking yields which indicated 

decrease in passive state stability.  The data of Tafel slopes indicate that 

the rate of change of current with change of potential was smaller during 

cathodic polarization than that during anodic polarization.                                                             

       The data of corrosion rate (CR) for untreated and treated alloys in 

most cases follow the sequence:                             

Ti-Al-V alloy > Co-Cr-Mo alloy > Ni-Cr-Mo alloy 

       The cyclic polarization curves for untreated and treated alloys 

indicate that Co-Cr-Mo and Ni-Cr-Mo alloys were more resistant to 

pitting corrosion, while Ti-Al-V alloy was less resistant to pitting 

corrosion except for one case in the presence of ethyl alcohol. The cyclic 

polarization behavior for treated Co-Cr-Mo and Ni-Cr-Mo alloys show 

shifting of the reverse potential Erev toward more noble direction and gave 

smaller hysteresis loop for treated Ti-Al-V alloy. 

                          



        

الخلاصة 

عِ الأسْبُ  (اىجَبىٜ ٗ اى٘ظٞفٜ)     ريعت سجبئل طت الأسْبُ دٗس ٕبً ٗرىل ثبىزع٘ٝط 

 ّزٞجخ موأ آىذرزعشض سجبئل طت الأسْبُ ىَشنيخ .اىَفق٘دح ّزٞجخ اىزعشض ىيذ٘ادس أٗ الإٍشاض

. اىزفبعو ٍع ثٞئخ اىفٌ

 سجبئل رؤمو  سي٘كعيٍٚعبٍيخ اىصٖش اىسطذٜ ثبىيٞضس        ٝزعَِ ٕزا اىجذش دساسخ رؤصٞش 

 رزعَِ اىَ٘اد اىعبسح ، ثغٞبة ٗٗج٘د اىَ٘اد اىعبسح اىيعبة الاصطْبعٜ ٗسططت الأسْبُ فٜ

 ا مَب ٕ٘ ٍعشٗف ثؤُ ىٔ ٗاىزٜٗاىَششٗثبد اىنذ٘ىٞخ (اىسنبئش ٗ الاسمٞيخ) رذخِٞ اىزجغّ٘ارج 

.  عيٚ صذخ الإّسبُ ظبسرؤصٞش

 ّٞنو) ٗ(ٍ٘ىٞجذًّٞ٘ – مشًٗ – م٘ثيذ)       ٝزْبٗه ٕزا اىجذش ثعط سجبئل طت الأسْبُ ٕٜٗ 

, صْفذ اىسجبئل إىٚ ٍجَ٘عزِٞ. (فْبدًٝ٘–  أىًَْٞ٘–  رٞزبًّٞ٘)ٗ  (ٍ٘ىٞجذًّٞ٘–  مشًٗ –

  . ٍجَ٘عٔ غٞش ٍعبٍئ ٗأخشٙ ٍعبٍئ ثبىصٖش اىسطذٜ ثبىيٞضس

ٗظشٗف  ( (Nd:YAG اىصٖش اىسطذٜ ثبىيٞضس ثبسزعَبه اىيٞضس اىْجعٜ ح ٍعبٍو     أجشٝذ

  30ns)) صٍِ اىْجعخ  1064nmٗ) ) اىط٘ه أىَ٘جٜ ٗ (190mJ)اىَعبٍيخ مبّذ طبقخ اىيٞضس  

.  ٗ ثعشثبد ٍزعذدح((0.5mmٗ قطش ظشثخ اىيٞضس 

       ثْٞذ قٞبسبد اىخشّ٘خ اىسطذٞخ إُ اىسجبئل اىَعبٍيخ مبّذ اّعٌ ٍقبسّخ ثبىسجبئل قجو إجشاء 

اىَعبٍيخ، فٜ دِٞ ثْٞذ اىزشامٞت اىَجٖشٝخ ثبسزخذاً اىَجٖش اىجصشٛ ىيسجبئل اىغٞش ٍعبٍيخ ثؤّٖب 

- مشًٗ- ّٞنو) ٗ (ٍ٘ىٞجذًّٞ٘-  مشًٗ-دم٘ثو)رزؤىف ٍِ ٍْبطق شجٞشٝخ ثبىْسجخ ىسجٞنزٜ 

ٗاىزشامٞت اىَجٖشٝٔ . (فْبدًٝ٘- أىًَْٞ٘- رٞزبًّٞ٘) ثَْٞب مبّذ صْبئٞخ اىط٘س ىسجٞنخ (ٍ٘ىٞجذًّٞ٘

مَب ثْٞذ قٞبسبد اىصلادح . ىيسجبئل اىَعبٍيخ ثبىيٞضس رجِٞ ظشثبد اىيٞضس عيٚ سطخ اىسجبئل

ثبسزعَبه صلادح فٞنشص اىَجٖشٝٔ صٝبدح قٌٞ اىصلادح ىيسجبئل اىَعبٍيخ فٜ ٍ٘اقع ظشثبد اىيٞضس 

 . ٍقبسّخ ثبىسجبئل غٞش اىَعبٍيخ

 Potentiostat/Galvanostat)       رَذ اخزجبساد اىزآمو ثبسزخذاً جٖبص اىَجٖبد اىسبمِ

WENKING M Lab) 37 عْذ
ٓ

 .  ٗظَِ ظشٗف اىزٖ٘ٝخ4ً ٗاط ٕٞذسٗجْٜٞ 



غٞش  (ٍ٘ىجٞذًّٞ٘- مشًٗ- ّٞنو)اىضٍِ إُ سجبئل - ثْٞذ قٞبسبد جٖذ اىذائشح اىَفز٘دخ 

 . اىَعبٍيخ ٗ اىَعبٍيخ اقو ٍٞلًا ىيزؤمو ٍِ اىْبدٞخ اىضشٍ٘دْٝبٍٞنٞخ

أُ ٗج٘د اىَ٘اد اىعبسح اىزٜ رشَو ّ٘ارج رذخِٞ اىزجغ ٗاىَششٗثبد اىنذ٘ىٞخ رضٝخ قٌٞ 

جٖ٘د اىزؤمو إٍب ثبلارجبٓ الأمضش فعبىٞخ أٗ الأمضش ّجلًا، فٜ دِٞ أصٝذذ قٌٞ مضبفبد رٞبس  اىزؤمو إىٚ 

اغيت قٌٞ جٖذ اىزؤمو ىيسجبئل اىَعبٍيخ . قٌٞ اعيٚ ٍع إعطبء قٌٞ ٍزغٞشح ىَقبٍٗخ الاسزقطبة

أصٝذذ ثبلارجبٓ الأمضش  (ٍ٘ىجٞذًّٞ٘- مشًٗ- ّٞنو)أصٝذذ ثبلارجبٓ الأمضش ّجلا ٍب عذا سجٞنخ 

 . فعبىٞٔ عْذٍب ق٘سّذ ثبىسجبئل غٞش اىَعبٍيخ

ثْٞذ ٍْذْٞبد الاسزقطبة الاّ٘دٝخ ظٖ٘س ٍْطقخ سيجٞخ ظٞقخ ٕٗزا ٝعْٜ اىزقيٞو ٍِ 

مَب إُ ثٞبّبد ٍٞ٘ه ربفو رجِٞ ثبُ ٍعذه رغٞش شذْخ اىزٞبس ٍع رغٞش . اسزقشاسٝخ دبىخ اىخَ٘د

 .اىجٖذ اىذبصو فٜ الاسزقطبة اىنبص٘دٛ اقو ٍَب فٜ دبىخ الاسزقطبة الاّ٘دٛ

          مبّذ ٍعذلاد سشعخ اىزؤمو ىيسجبئل غٞش اىَعبٍيخ ٗ اىَعبٍيخ فٜ اغيت اىذبلاد ثبىزسيسو 

 :اىزبىٜ 

Ti-Al-V alloy > Co-Cr-Mo alloy > Ni-Cr-Mo alloy 

-اىن٘ثيذ)          ثْٞذ ٍْذْٞبد الاسزقطبة اىذيقٜ ىيسجبئل غٞش أىَعبٍيخ ٗ أىَعبٍيخ أُ سجبئل

أمضش ٍقبٍٗخ ىزؤمو اىزْقش ثَْٞب مبّذ سجٞنخ ( ٍ٘ىجٞذًّٞ٘-مشًٗ-اىْٞنو)ٗ  (ٍ٘ىجٞذًّٞ٘-مشًٗ

  .  أقو ٍقبٍٗخ ىزؤمو اىزْقش ٍبعذا دبىخ ٗادذح ث٘ج٘د مذ٘ه الاٝضبّ٘ه (فْبدًٝ٘-أىًَْٞ٘-اىزٞزبًّٞ٘)

-مشًٗ-اىْٞنو)ٗ  (ٍ٘ىجٞذًّٞ٘-مشًٗ-اىن٘ثيذ)ٝجِٞ سي٘ك الاسزقطبة اىذيقٜ ىسجبئل 

-اىزٞزبًّٞ٘)اعطذ سجبئل . اىَعبٍيخ ّضٗح قٌٞ اىجٖذ اىعنسٜ ثبلارجبٓ الأمضش ّجلا (ٍ٘ىجٞذًّٞ٘

 .     اىَعبٍيخ ديقخ ٕسزٞشٝخ اصغش ثبىَقبسّخ ثبىسجبئل غٞش اىَعبٍيخ (فْبدًٝ٘-أىًَْٞ٘

  

                 


