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 ثٌََُ ٔلٕي٢٘بْ:                                           ٕؼبى ٘بْ خب٘ٛادٌی:

ثب إشفبىٜ اُ ٙجىٝ ٞب٢  ى٢د٥٘ ث٣ٙ٥ َٙا٤٤ ػٛٙىب٢ٍ إٓش٣ٙ٥ ِِٛٝ ٞب٢ فٛلا ٘بٔٝ: ػٙٛاٖ پبیبٖ

 ٭ٞج٣ ٔٞٙٛ٭٣

 ىوشَ ٟٔي٢ ٥ٙٛ٘بٍ اػتبد ٔـبٚس:           ف٤َي ٚو٣ّ٥ سٟب٣ٔ ىوشَ بد سإٞٙب:اػت

: ٥َاك٣ وبٍثَى٢                                                            ٌشایؾ: ٟٔٙي٣ٕ ٔىب٥٘ه    سؿتٝ: وبٍٙٙب٣ٕ اٍٙي    ٔمطغ تحلیّی

 : ف٣ٙ ٟٔٙي٣ٕ ٔىب٥٘ه                            دا٘ـىذٜ                          : سج٤َِ                                   دا٘ـٍبٜ

 142: تؼذاد كفحٝ                                               : تبسیخ فبسؽ اِتحلیّی

إِبٖ ٔليٚى، ػٛٙىب٢ٍ إٓش٣ٙ٥ ِِٛٝ ٞب، ٙجىٝ ٞب٢ ٭ٞج٣ ٔٞٙٛ٭٣، ا٤ٍٍِٛشٓ  ٞب: وّیذ ٚاطٜ

 ّ٘ش٥ه

 ىیذٜچ

ٙبُٔ ١وبٔز ِِٛٝ ا٣ّٝ، ٔمياٍ ٙبٍ ٌَٔب٣٤ ٍٚٚى٢ ٟٔٓ، سبط٥َ دبٍأشَٞب٢ دب٤بٖ ٘بٔٝىٍ ا٤ٗ 

)آٔذَاّ ٚ ِٚشبّ(، َٕ٭ز ػٛٙىب٢ٍ ٚ ٤َ١ت وٙٛو٥ٖٖٛ ىٍ وبٞ٘ ٚ افِا٤٘ ه٦َ فٍٛاٖ ىٍ ٣٥ 

فَا٤ٙي ػٛٙىب٢ٍ إٓش٣ٙ٥ ثَا٢ ه٣ٛ٦ ا٘شمبَ ٘فز ٚ ٌبُ ث٣ٍَٕ ٙيٜ إز. ػٛٙىب٢ٍ ىٍ ك٥ٗ 

ٛىٜ ٚ ثَا٢ سم٤ٛز ٚ ٤ب سٮ٥َٕ ِِٛٝ ٞب٢ هٍٛىٜ ٙيٜ ا٘ؼبْ ٣ٔ ٥ٌَى، وٝ ىٍ اطَ ٭جٍٛ ٤َٕٚٔ ث

٥ٕبَ ىاهُ آٖ سلز فٚبٍ ٣ٔ ثبٙٙي. ثَا٢ ا٤ٗ ٔٙ٪ٍٛ ثب إشفبىٜ اُ ٍٚٗ اػِا٢ ٔليٚى، كُ 

ٌَٔب٣٤ ثب إشفبىٜ اُ ٔيَ ٕٝ ثٮي٢ ثَا٢ اسٞبَ إٓش٣ٙ٥ ىٍ ٔليٚىٜ ِِٛٝ ٞب٢ فٛلاى٢ ا٘ؼبْ ٙيٜ 

ٞب٢ ػي٤ي ثَ ا٤ٗ اُٝ إشٛاٍ إز وٝ اٌَ ث٥ٚ٥ٙٝ ىٔب٢ ػياٍٜ ىاه٣ّ ِِٛٝ وٓ سَاُ إز. سى٥ٙه 

٥ّٖٕٛٓ ٙٛى، دي٤يٜ فٍٛاٖ اسفبق ٘وٛاٞي افشبى. ثٝ ٥ٕٞٗ ٭ّز ثب سٮ٥٥ٗ َٙا٤٤  982ىٔب٢ 

 ػٛٙىب٢ٍ لجُ اُ ا٘ؼبْ آٖ، اُ ثَُٚ دي٤يٜ فٍٛاٖ ػ٢َ٥ٌّٛ هٛاٞي ٙي.

ٙىب٢ٍ ثٝ ا٤ٗ ٍٚٗ، ثٝ ٭ّز ٔشغ٥َ ثٛىٖ دبٍأشَٞب ٚ اُ آ٘ؼب٣٤ وٝ سغ٥٥َ َٙا٤٤  ٕٔىٗ ثَا٢ ػٛ

سَو٥ت آٖ ٞب ثب ٤ىي٤ٍَ، ثب٭ض ثٛػٛى آٔيٖ َٙا٤٤ ػي٤ي ٣ٔ ٙٛ٘ي، سٮياى كبلار ٍٔٛى ث٣ٍَٕ ىٍ 

ىأٙٝ ٥ٕٚٮ٣ ٔشفبٚر ٣ٔ ثبٙي ٚ أىبٖ آُٔب٤٘ سٕب٣ٔ َٙا٤٤  ثٝ ٭ّز ٤ِٞٙٝ ٚ ٚلز ٤ُبى سم٤َجب 

ثٝ سل٥ُّ ثٝ ٍٚٗ اػِا٢ ٔليٚى ٙي٤يا اكٖبٓ ٣ٔ غ٥َٕٔىٗ هٛاٞي ثٛى. ثٝ ٥ٕٞٗ ٭ّز، ٥٘بُ 

ٙٛى. اٌَؿٝ كُ ثٝ ٍٚٗ اػِا٢ ٔليٚى، ك٣ّ ٖ٘جشب ىل٥ك ٣ٔ ثبٙي ٣ِٚ  ثٝ ٭ّز ٚلز ٥ٌَ ثٛىٖ 



 

 

ىٍ ٝٙٮز وبٍا ٣ٕ٘ ثبٙي، ثٝ ٥ٕٞٗ ٭ّز اُ ٙجىٝ ٞب٢ ٭ٞج٣ ؿٙي لا٤ٝ ثَا٢ ث٣ٍَٕ ٚ د٥٘ ث٣ٙ٥ 

وٕه ٍٚٗ اػِا٢ ٔليٚى ا٘ؼبْ ٙيٜ ٚ اُ  َٙا٤٤ إشفبىٜ ٙيٜ إز. اثشيا، سٮياى٢ كُ ٕ٘ٛ٘ٝ ثٝ

ثَا٢ ا٤ٗ ٔٙ٪ٍٛ وي وبٔذ٥ٛس٢َ ثَ  ٘شب٤غ كبُٝ ثَا٢ آُٔٛٗ ٙجىٝ ٭ٞج٣، إشفبىٜ ٙيٜ إز.

ثب ٚاٍى وَىٖ  ٢ٍٛ ٙجىٝ ٞب٢ ٭ٞج٣ ؿٙي لا٤ٝ سي٤ٚٗ ٙيٜ إز وٝ ثب إشفبىٜ اُ آٖ،ئٔجٙب٢ س

ٍ ٝٙٮز، ثٝ ٭ّز ِٕٟٛز َٙا٤٤ ٍٚٚى٢، ىٔب٢ هَٚػ٣ ٔلبٕجٝ ٣ٔ ٙٛى. ا٤ٗ وي ٣ٔ سٛا٘ي ى

 إشفبىٜ اُ آٖ ٚ َٕ٭ز ٚ ىلز سل٥ُّ ثبلا وبٍثَى فَاٚا٣٘ ىاٙشٝ ثبٙي. 
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Abstract: 

 

In this thesis the effect of major parameters: Main pipe thickness, the amount of heat 

input (Voltage and Amperage range ), velocity of welding and convection coefficient 

have been studied in increasing or decreasing the risk of Burn-through (B-T) during 

the  Sleeve Welding of a gas pipeline which operates at full line pressure. For this 

purpose, Finite Element based thermal analyses have been carried out, using a 3D 

model of the Sleeve joint of a stainless steel pipe. Current techniques rely on the 

observation that Burn-through does not occur if the  peak temperature on the inner 

surface are kept below 982
o
C, therefore it is important to determine the welding 

parameters which provide this condition and also satisfy the quality requirements of 

the weldment.  

Since the number of possible combinations of welding parameters which may occur in 

the industry is high, it is expensive and time consuming to study all of the cases using 

Finite Element based analyses. Hence, more efficient and fast solution method is used 

which is based on Neural network. First, a series of Finite Element based numerical 

solutions have been carried out by changing major welding parameters. Then, a 

computer code has been developed. The results of Finite element solutions have been 

used as input data to train an artificial neural network computer code. using this 

computer code the welding process temperature values for critical points during the 

welding process can be predicted. Since this code is user friendly and provides the 



 

 

results with good accuracy, it is a favourite tool in industrial applications. By using 

this code useful information regarding the possibility of Burn-Through can be 

obtained. For example, it has been shown that the amount of convection coefficient,  

which is related to the fluid property and its flow condition inside the main pipe, has a 

major role in Burn-Through. 
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 125 ....................................................................... ٔلَن سبث٬ ٫ٛ٘ ٚ ٞيف ٢ه٦ب سىَاٍ، سٮياى ٤ٗسَ ٔٙبٕت ا٘شوبة -3-5-5

 129 ................................................................................ ٣ٔٞٙٛ٭ ٣٭ٞج ٢ٞب ٙجىٝ اُ كبُٝ غ٤٘شب ٥ُسلّ ٚ ٣ثٍَٕ  -3-5-6

 133 ...........................................ٔ ٤َٕٚ ٥ٗك ٢ٞب ِِٛٝ ٤ٕٗا ٢ػٛٙىبٍ ٢ثَا ب٥ُ٘ ٍٔٛى ١وبٔز كيالُ ٔلبٕجٝ -3-5-7

 137 ...................................................................................... ه٥ّ٘ش ش٤ٓاٍٍِٛ اُ إشفبىٜ ثب ٢ػٛٙىبٍ ٤٤َٙا ٢ٕبُ ٥ٝٙثٟ -3-6
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 د٥٘ ث٣ٙ٥ َٙا٤٤ ػٛٙىب٢ٍ إٓش٣ٙ٥ ِِٛٝ ٞب٢ فٛلاى٢ ٔمئٝ

 

1 

 

 ٔمذٔٝ

ىٍ ٝٙٮز ثىبٍ ٌَفشٝ ٣ٔ  وٝ ،ٞب٢ ٔشياَٚ اسٞبَ ىائٓ ل٦ٮبر ف٢ِّ ٣ٔ ثبٙي ػٛٙىب٢ٍ ٤ى٣ اُ ٍٚٗ

ٙٛى. ا٤ٗ سى٢ِّٛٛٙ ىٍ ث٥ٖب٢ٍ اُ ٙبهٝ ٞب٢ ٝٙٮز اُ ػّٕٝ ٘فز، دش٣ٕ٥َٙٚ، ٔب٥ٙٗ ٕب٢ُ، هٛىٍٚ 

ى إشفبىٜ لَاٍ ٣ٔ ٞب٢ س٥ِٛي ثَق ٚ ٝٙب٬٤ ٘٪ب٣ٔ ث٦ٍٛ ٌٖشَىٜ ٍٔٛ ٞب٢ ى٤ٍب٣٤، ٥ٌَ٘ٚبٜٕب٢ُ، إىّٝ 

وٝ ٟٔٙي٣ٕ ػٛٗ  ٚ ػٛٙىب٢ٍ ٘م٘ ث٥ٖبٍ ٣ٕٟٔ ٍا ىٍ سٕٛٮٝ  ،َٝاكز ٣ٔ سٛاٖ اً٭بٖ ٕ٘ٛىٝ ث ٥ٌَى.

 ٝٙٮش٣ ٚ الشٞبى٢ َٞ و٢ٍٛٚ ا٤فب ٣ٔ ٕ٘ب٤ي.

ا٢َّ٘ ٖٞشٙي ٚ ثَا٢ الشٞبى ٤ه وٍٚٛ ث٥ٖبٍ ه٣ٛ٦ ا٘شمبَ ٘فز ٚ ٌبُ ثو٘ ٣ٕٟٔ اُ ٕبُٔبٖ ا٘شمبَ 

% ٔٙبث٬ ا٢َّ٘ ىٍ ٔٙب٥ك ىٍٚ اُ ثبُاٍ َٔٞف ٚال٬ ٣ٔ ثبٙٙي. ِِٛٝ ٞب 75ك٥بس٣ ٣ٔ ثبٙٙي. ل٤َت ثٝ 

ٚٙجىٝ ٞب٢ دَفٚبٍ ا٘شمبَ ٘فز ٚ ٌبُ الشٞبى٢ س٤َٗ ٚ أٗ س٤َٗ ٍاٜ ػٟز ا٘شمبَ ٔٙبث٬ ا٢َّ٘ اُ ٔلُ 

ثبٍ  40٘ٚبٖ ىاى وٝ ه٣ٛ٦ ِِٛٝ  ٦1980بِٮٝ ا٢ ىٍ ٕبِٟب٢ س٥ِٛي ثٝ َٔٞف وٙٙيٜ ٢ ٟ٘ب٣٤ إز. ٔ

 .]1[ا٤ٕٗ سَ اُ ٔوبُٖ لبثُ كُٕ ثب ل٦بٍ ٚ ٝي ثبٍ ا٤ٕٗ سَ اُ ٔوبُٖ س٣ّ٤َ ٞب ىٍ ثٌٍَِاٜ ٞب ٣ٔ ثبٙي

 

 ا٘شمبَ ه٤ :1ٙىُ


