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ȼ ɫɬɚɬɶɟ ɪɚɫɫɦɚɬɪиɜɚɟɬɫɹ ɜɥиɹɧиɟ ɫиɥ ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɧɚɬɹɠɟɧиɹ ɩɪи ɨɞɧɨɫɬɨɪɨɧɧɟɣ 
ɞɭɝɨɜɨɣ ɫɜɚɪкɟ ɫɬɵкɨɜɵɯ ɫɨɟɞиɧɟɧиɣ ɧɚ ɜɟɫɭ и ɫ иɫɩɨɥɶɡɨɜɚɧиɟɦ ɞɨɩɨɥɧиɬɟɥɶɧɵɯ 
ɦɚɝɧиɬɧɵɯ ɩɨɥɟɣ и ɩɨɞкɥɚɞɧɵɯ ɭɫɬɪɨɣɫɬɜ. Ⱥɧɚɥиɬиɱɟɫки ɩɨкɚɡɚɧɚ ɜɨɡɦɨɠɧɨɫɬɶ ɭɞɟɪɠɚɧиɹ 
и ɮɨɪɦиɪɨɜɚɧиɹ ɠиɞкɨɝɨ ɦɟɬɚɥɥɚ ɫɜɚɪɨɱɧɨɣ ɜɚɧɧɵ ɩɪи ɬɨɥɳиɧɟ ɫɜɚɪиɜɚɟɦɵɯ ɞɟɬɚɥɟɣ ɨɬ 
10 ɦɦ и ɜɵɲɟ. 
 

Ʉɥɸɱɟвɵɟ ɫɥɨвɚ: ɫɜɚɪɨɱɧɚɹ ɜɚɧɧɚ, ɩɨɜɟɪɯɧɨɫɬɧɨɟ ɧɚɬɹɠɟɧиɟ ɠиɞкɨɣ ɫɬɚɥи, ɞɚɜɥɟɧиɟ ɞɭɝи. 
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Пɨɜɟɪɯɧɨɫɬɧɵɟ ɹɜɥɟɧиɹ ɩɪи ɫɜɚɪкɟ иɝɪɚɸɬ ɜɚɠɧɭɸ ɪɨɥɶ ɜ ɩɪɨɰɟɫɫɚɯ 
ɮɨɪɦиɪɨɜɚɧиɹ ɲɜɚ. Ɉɧи ɨɩɪɟɞɟɥɹɸɬ ɝɟɨɦɟɬɪиɱɟɫкɭɸ ɮɨɪɦɭ ɲɜɚ, ɭɝɨɥ ɩɟɪɟɯɨɞɚ ɨɬ 
ɨɫɧɨɜɧɨɝɨ ɦɟɬɚɥɥɚ к ɲɜɭ. Ɉɫɨɛɟɧɧɨ ɷɬɨ ɜɥиɹɧиɟ ɯɚɪɚкɬɟɪɧɨ ɞɥɹ ɨɞɧɨɫɬɨɪɨɧɧɟɣ ɫɜɚɪки. 
Пɪи ɫɜɚɪкɟ ɧɚ ɜɟɫɭ ɫ ɩɨɥɧɵɦ ɩɪɨɩɥɚɜɥɟɧиɟɦ, ɧɚ ɜɟɪɬикɚɥɶɧɨɣ, ɧɚкɥɨɧɧɨɣ ɩɥɨɫкɨɫɬи и 
ɜ ɩɨɬɨɥɨɱɧɨɦ ɩɨɥɨɠɟɧии, ɫиɥɵ ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɧɚɬɹɠɟɧиɹ ɭɞɟɪɠиɜɚɸɬ ɠиɞкиɣ ɦɟɬɚɥɥ 
ɫɜɚɪɨɱɧɨɣ ɜɚɧɧɵ. ȼɚɠɧɵɦ ɚɫɩɟкɬɨɦ ɩɪи ɨɞɧɨɫɬɨɪɨɧɧɟɣ ɫɜɚɪкɟ ɹɜɥɹɟɬɫɹ ɮɨɪɦиɪɨɜɚɧиɟ 
кɨɪɧɹ ɲɜɚ ɛɟɡ ɭɫиɥɟɧиɹ ɜ ɜиɞɟ ɨɛɪɚɬɧɨɝɨ ɜɚɥикɚ, кɨɬɨɪɵɣ ɩɪи ɫɛɨɪкɟ ɪɹɞɚ 
кɨɧɫɬɪɭкɰиɣ ɜ ɯиɦиɱɟɫкɨɦ, ɷɧɟɪɝɟɬиɱɟɫкɨɦ и ɚɬɨɦɧɨɦ ɦɚɲиɧɨɫɬɪɨɟɧии ɧɟɨɛɯɨɞиɦɨ 
ɭɞɚɥɹɬɶ, ɱɬɨ ɩɪиɜɨɞиɬ к ɡɧɚɱиɬɟɥɶɧɵɦ ɬɪɭɞɨɡɚɬɪɚɬɚɦ. ȼ ɷɬɨɣ ɫɜɹɡи ɪɚɫɫɦɨɬɪɟɧиɟ 
ɧɟкɨɬɨɪɵɯ ɮиɡикɨ-ɦɟɯɚɧиɱɟɫкиɯ ɦɨɞɟɥɟɣ ɮɨɪɦиɪɨɜɚɧиɹ ɲɜɚ ɩɨ-ɩɪɟɠɧɟɦɭ ɚкɬɭɚɥɶɧɨ. 

Ɋɚɫɫɦɨɬɪиɦ ɪɚɜɧɨɜɟɫиɟ ɫɜɚɪɨɱɧɨɣ ɜɚɧɧɵ ɩɪи ɨɞɧɨɫɬɨɪɨɧɧɟɣ ɫɜɚɪкɟ ɧɚ ɜɟɫɭ, ɬ.ɟ. 
ɩɪи ɫɜɚɪкɟ ɛɟɡ ɩɪиɦɟɧɟɧиɹ ɭɫɬɪɨɣɫɬɜ иɥи ɫɩɨɫɨɛɨɜ, ɭɞɟɪɠиɜɚɸɳиɯ ɠиɞкиɣ ɦɟɬɚɥɥ.  

ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɧиɠɧɹɹ ɩɨɜɟɪɯɧɨɫɬɶ ɫɜɚɪɨɱɧɨɣ ɜɚɧɧɵ кɨɧɬɚкɬиɪɭɟɬ ɫ ɝɚɡɨɦ иɥи ɫ 
ɪɚɫɩɥɚɜɥɟɧɧɵɦ ɲɥɚкɨɦ, ɚ ɜɟɪɯɧɹɹ – ɫ ɞɭɝɨɣ. ɑɚɫɬɨ ɩɪи ɫɜɚɪкɟ ɨɛɪɚɡɭɟɬɫɹ ɩɪɨɩɥɚɜ ɫ 
ɰиɥиɧɞɪиɱɟɫкɨɣ ɮɨɪɦɨɣ ɩɨɜɟɪɯɧɨɫɬи, кɨɝɞɚ кɪиɜиɡɧɨɣ ɩɨɜɟɪɯɧɨɫɬɟɣ ɫɜɚɪɨɱɧɨɣ ɜɚɧɧɵ 
ɜ ɩɪɨɞɨɥɶɧɨɦ ɧɚɩɪɚɜɥɟɧии (ɜ ɧɚɩɪɚɜɥɟɧии ɫɜɚɪки) ɦɨɠɧɨ ɩɪɟɧɟɛɪɟɱɶ. 

Ɋɚɡɛɟɪɟɦ ɩɪиɦɟɪ, к кɨɬɨɪɨɦɭ ɨɬɧɨɫɹɬɫɹ ɬɚкɠɟ ɫɜɚɪкɚ кɨɪɧɟɜɵɯ ɲɜɨɜ ɬɨɥɫɬɵɯ 
(ɜɵɲɟ 10 ɦɦ) ɥиɫɬɨɜ ɫ ɪɚɡɞɟɥкɨɣ кɪɨɦɨк. Пɪи ɬɚкɨɣ ɫɯɟɦɟ ɩɪɨɩɥɚɜɚ ɪɚɫɩɥɚɜɥɟɧɧɵɣ 
ɦɟɬɚɥɥ, ɪɚɫɩɨɥɨɠɟɧɧɵɣ ɦɟɠɞɭ ɞɜɭɦɹ ɜɟɪɬикɚɥɶɧɵɦи ɫɬɟɧкɚɦи, ɦɨɠɟɬ ɭɞɟɪɠиɜɚɬɶɫɹ 
ɫиɥɚɦи ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɧɚɬɹɠɟɧиɹ ɬɚк ɠɟ, кɚк и ɩɪи кɚɩиɥɥɹɪɧɨɦ ɩɨɞɧɹɬии 
ɫɦɚɱиɜɚɸɳɟɣ ɠиɞкɨɫɬи. Пɨɜɟɪɯɧɨɫɬɶ ɠиɞкɨɫɬи ɜ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɛɥиɡɨɫɬи ɨɬ 
ɬɜɟɪɞɨɣ ɫɬɟɧки иɫкɪиɜɥɹɟɬɫɹ. Пɪи ɫɦɚɱиɜɚɧии ɫɬɟɧки ɠиɞкɨɫɬɶɸ кɪиɜиɡɧɚ ɧɚɩɪɚɜɥɟɧɚ 
ɜɨɝɧɭɬɨɫɬɶɸ ɜɜɟɪɯ, ɧɟ ɫɦɚɱиɜɚɧии – ɜɧиɡ. ȼ ɫɥɭɱɚɟ ɫɛɥиɠɟɧиɹ ɫɬɟɧɨк ɧɚ ɨɩɪɟɞɟɥɟɧɧɨɟ 
ɪɚɫɫɬɨɹɧиɟ ɨɛɟ кɪиɜиɡɧɵ ɫɨɦкɧɭɬɫɹ и ɫɨɫɬɚɜɹɬ ɨɛɳɭɸ кɪиɜиɡɧɭ ɩɨɜɟɪɯɧɨɫɬи 
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ɠиɞкɨɫɬи. ɇɚ ɬɚкɨɦ ɪɚɫɫɬɨɹɧии ɩɪɨɹɜɥɹɟɬɫɹ кɚɩиɥɥɹɪɧɵɣ ɷɮɮɟкɬ. Ⱦɥɹ ɜɨɞɵ и ɪɬɭɬи 
кɚɩиɥɥɹɪɧɵɣ ɪɚɡɦɟɪ ɫɨɫɬɚɜɥɹɟɬ 2 ɦɦ. 

Ɉɰɟɧиɦ ɪɚɡɦɟɪɵ ɦɟɠɞɭ ɬɜɟɪɞɵɦи ɫɬɟɧкɚɦи, кɨɬɨɪɵɟ ɦɨɝɭɬ ɫɱиɬɚɬɶɫɹ 
кɚɩиɥɥɹɪɧɵɦи ɞɥɹ ɠиɞкɨɣ ɫɬɚɥи Д1, 2Ж. Ʉɚɩиɥɥɹɪɧɵɣ ɪɚɡɦɟɪ ɦɨɠɟɬ ɫɥɭɠиɬɶ 
ɨɪиɟɧɬиɪɨɦ ɞɥɹ ɩɪɟɞɟɥɶɧɨɣ ɲиɪиɧɵ ɩɪɨɩɥɚɜɥɟɧиɹ ɩɪи ɫɜɚɪкɟ ɧɚ ɜɟɫɭ. Ɋɚɡɦɟɪɵ, 
кɨɬɨɪɵɟ ɦɨɝɭɬ ɫɱиɬɚɬɶɫɹ кɚɩиɥɥɹɪɧɵɦи, ɡɚɜиɫɹɬ ɨɬ ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɧɚɬɹɠɟɧиɹ и 
ɩɥɨɬɧɨɫɬи ɠиɞкɨɫɬи. ɑɟɦ ɜɵɲɟ ɩɨɜɟɪɯɧɨɫɬɧɨɟ ɧɚɬɹɠɟɧиɟ и ɦɟɧɶɲɟ ɭɞɟɥɶɧɵɣ ɜɟɫ 
ɠиɞкɨɫɬи, ɬɟɦ ɛɨɥɶɲиɟ ɞиɚɦɟɬɪɵ ɬɪɭɛɨк и ɪɚɫɫɬɨɹɧиɹ ɦɟɠɞɭ ɜɟɪɬикɚɥɶɧɵɦи 
ɩɥɚɫɬиɧɚɦи ɛɭɞɭɬ ɫɱиɬɚɬɶɫɹ кɚɩиɥɥɹɪɧɵɦи. 

Ʉɨɷɮɮиɰиɟɧɬ ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɧɚɬɹɠɟɧиɹ ɪɬɭɬи ɪɚɜɟɧ 490ɦɇ/ɦ, ɚ ɟɟ ɩɥɨɬɧɨɫɬɶ 
ɫɨɫɬɚɜɥɹɟɬ 13,6ɝ/ɫɦ3, ɚ кɨɷɮɮиɰиɟɧɬ ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɧɚɬɹɠɟɧиɹ ɯɪɨɦɨɧикɟɥɟɜɨɣ ɫɬɚɥи 
ɜ ɭɫɥɨɜиɹɯ ɫɜɚɪки ɫɨɫɬɚɜɥɹɟɬ 1450 ɦɇ/ɦ. Д1Ж. Пɪɨиɡɜɟɞɟɧиɟ ɨɬɧɨɲɟɧиɣ ɭкɚɡɚɧɧɵɯ 
ɡɧɚɱɟɧиɣ ɩɨкɚɡɵɜɚɟɬ, ɜɨ ɫкɨɥɶкɨ ɪɚɡ ɦɨɠɟɬ ɛɵɬɶ ɭɜɟɥиɱɟɧ кɚɩиɥɥɹɪɧɵɣ ɪɚɡɦɟɪ ɞɥɹ 
ɠиɞкɨɣ ɫɬɚɥи ɩɨ ɫɪɚɜɧɟɧиɸ ɫ ɪɬɭɬɶɸ: 

 
1450 13,6

5,7
490 7

  .  

 
ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɫɩɨɫɨɛɧɨɫɬɶ к кɚɩиɥɥɹɪɧɵɦ ɹɜɥɟɧиɹɦ ɭ ɠиɞкɨɣ ɫɬɚɥи ɜɵɲɟ, ɱɟɦ 

ɭ ɪɬɭɬи ɜ 5,7 ɪɚɡɚ. ȿɫɥи ɞɥɹ ɪɬɭɬи ɪɚɡɦɟɪ 2 ɦɦ ɫɱиɬɚɟɬɫɹ кɚɩиɥɥɹɪɧɵɦ, ɬɨ ɞɥɹ ɠиɞкɨɣ 
ɫɬɚɥи ɷɬɨɬ ɪɚɡɦɟɪ ɦɨɠɟɬ ɛɵɬɶ ɭɜɟɥиɱɟɧ ɞɨ 11,4 ɦɦ. Пɪиɛɥиɡиɬɟɥɶɧɨ, ɬɚкɨɣ ɠɟ 
кɚɩиɥɥɹɪɧɵɣ ɪɚɡɦɟɪ и ɞɥɹ ɨɛɵɱɧɵɯ ɧиɡкɨɭɝɥɟɪɨɞиɫɬɵɯ ɫɬɚɥɟɣ. Пɪи ɷɬɨɦ ɩɨɞɴɟɦ 
ɫɪɚɜɧиɜɚɟɦɵɯ ɠиɞкɨɫɬɟɣ ɞɨɫɬиɝɚɟɬ ɨɞɧɨɣ ɜɵɫɨɬɵ ɩɪи ɭɫɥɨɜии ɩɨɞɛɨɪɚ ɩɥɚɫɬиɧ, 
ɨɞиɧɚкɨɜɨ ɫɦɚɱиɜɚɟɦɵɯ ɭкɚɡɚɧɧɵɦи ɠиɞкиɦи ɦɟɬɚɥɥɚɦи. ɂɡ ɷɬɨɝɨ ɫɥɟɞɭɟɬ, ɱɬɨ ɩɪи 
ɲиɪиɧɟ ɩɪɨɩɥɚɜɚ, ɧɟ ɩɪɟɜɵɲɚɸɳɟɦ 11,4 ɦɦ, ɫɜɚɪɨɱɧɚɹ ɜɚɧɧɚ ɦɨɠɟɬ ɭɞɟɪɠиɜɚɬɶɫɹ 
ɫиɥɚɦи ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɧɚɬɹɠɟɧиɹ. Пɪи ɫɜɚɪкɟ кɨɪɧɟɜɵɯ ɲɜɨɜ ɩɪɨɩɥɚɜɥɟɧиɟ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ, кɚк ɩɪɚɜиɥɨ, ɧɚ ɡɧɚɱиɬɟɥɶɧɨ ɦɟɧɶɲɭɸ ɲиɪиɧɭ, кɚк и ɩɪи 
ɨɞɧɨɫɬɨɪɨɧɧɟɣ ɫɜɚɪкɟ ɫɬɵкɨɜɵɯ ɲɜɨɜ ɫ ɩɨɥɧɵɦ ɩɪɨɩɥɚɜɥɟɧиɟɦ ɨɩɪɟɞɟɥɟɧɧɵɯ ɬɨɥɳиɧ. 

ɀиɞкиɣ ɦɟɬɚɥɥ ɫɜɚɪɨɱɧɨɣ ɜɚɧɧɵ ɧɚɯɨɞиɬɫɹ ɩɨɞ ɞɟɣɫɬɜиɟɦ (ɪиɫ. 1)  
ɫɥɟɞɭɸɳиɯ ɫиɥ: 

Fɬ – ɫиɥɚ ɬɹɠɟɫɬи ɦɟɬɚɥɥɚ ɫɜɚɪɨɱɧɨɣ ɜɚɧɧɵ; 
Fɩɜ – ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ ɫиɥ ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɧɚɬɹɠɟɧиɹ, ɨɛɭɫɥɨɜɥɟɧɧɨɝɨ 

кɪиɜиɡɧɨɣ ɜɟɪɯɧɟɣ ɩɨɜɟɪɯɧɨɫɬи ɫɜɚɪɨɱɧɨɣ ɜɚɧɧɵ; 
Fɧɩ – ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ ɫиɥ ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɧɚɬɹɠɟɧиɹ, ɨɛɭɫɥɨɜɥɟɧɧɨɣ 

кɪиɜиɡɧɨɣ ɧиɠɧɟɣ ɩɨɜɟɪɯɧɨɫɬи ɫɜɚɪɨɱɧɨɣ ɜɚɧɧɵ; 
Fɞ – ɫиɥɵ ɞɚɜɥɟɧиɹ ɞɭɝи; 
Fɷɦ – ɫɨɛɫɬɜɟɧɧɵɯ ɷɥɟкɬɪɨɦɚɝɧиɬɧɵɯ ɫиɥ ɜ ɠиɞкɨɦ ɦɟɬɚɥɥɟ, ɜɵɡɜɚɧɧɵɯ 

ɜɡɚиɦɨɞɟɣɫɬɜиɟɦ ɫɜɚɪɨɱɧɨɝɨ ɬɨкɚ ɫ ɫɨɛɫɬɜɟɧɧɵɦ ɦɚɝɧиɬɧɵɦ ɩɨɥɟɦ; 
Ɋɚɜɧɨɜɟɫиɟ ɫɜɚɪɨɱɧɨɣ ɜɚɧɧɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɥɟɞɭɸɳиɦ ɪɚɜɟɧɫɬɜɨɦ: 

 
Fɬ +Fɞ + Fɷɦ = Fɩɜ + Fɩɧ 
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Ɋиɫɭɧɨк 1 – Ɋɚɜɧɨɜɟɫиɟ ɫɜɚɪɨɱɧɨɣ ɜɚɧɧɵ ДEquilibrium of the weld pool] 

 

ɇɚɪɭɲɟɧиɟ ɫɩɥɨɲɧɨɫɬи ɫɜɚɪɨɱɧɨɣ ɜɚɧɧɵ ɧɚɛɥɸɞɚɟɬɫɹ ɩɨɞ ɞɭɝɨɣ ɜ ɝɨɥɨɜɧɨɣ 
ɱɚɫɬи ɫɜɚɪɨɱɧɨɣ ɜɚɧɧɵ иɥи ɜ ɯɜɨɫɬɨɜɨɣ ɱɚɫɬи ɫɜɚɪɨɱɧɨɣ ɜɚɧɧɵ (ɪиɫ. 1). Ɉɛɪɚɡɨɜɚɧиɟ 
ɨɬɜɟɪɫɬиɹ ɩɨɞ ɞɭɝɨɣ ɧɟ ɜɫɟɝɞɚ ɩɪиɜɨɞиɬ к ɩɪɨɠɨɝɭ, ɬ.ɟ., ɜɵɬɟкɚɧиɸ. ɀиɞкɨɝɨ ɦɟɬɚɥɥɚ и 
ɩɪɟкɪɚɳɟɧиɸ ɮɨɪɦиɪɨɜɚɧиɹ ɲɜɚ. ɇɚɩɪиɦɟɪ, ɩɪи ɫɜɚɪкɟ ɩɥɚɡɦɟɧɧɨɣ ɞɭɝɨɣ ɫɨɯɪɚɧɹɟɬɫɹ 
ɫɜɚɪɨɱɧɚɹ ɜɚɧɧɚ и ɮɨɪɦиɪɭɟɬɫɹ ɲɨɜ ɧɟɡɚɜиɫиɦɨ ɨɬ ɧɚɥиɱиɹ ɨɬɜɟɪɫɬиɹ ɩɨɞ ɞɭɝɨɣ. ɇɨ 
ɟɫɥи ɧɚɪɭɲɚɟɬɫɹ ɪɚɜɧɨɜɟɫиɟ ɫɜɚɪɨɱɧɨɣ ɜɚɧɧɵ ɜ ɯɜɨɫɬɨɜɨɣ ɱɚɫɬи, ɠиɞкиɣ ɦɟɬɚɥɥ 
ɜɵɬɟкɚɟɬ, и ɲɨɜ ɧɟ ɮɨɪɦиɪɭɟɬɫɹ, ɬ.ɟ. ɩɨɥɭɱɚɟɬɫɹ ɩɪɨɠɨɝ. 

Ɋɚɫɫɦɨɬɪиɦ ɪɚɜɧɨɜɟɫиɟ ɫɥɨɹ ɠиɞкɨɝɨ ɦɟɬɚɥɥɚ ɟɞиɧиɱɧɨɣ ɞɥиɧɵ ɜ ɯɜɨɫɬɨɜɨɣ 
ɱɚɫɬи ɫɜɚɪɨɱɧɨɣ ɜɚɧɧɵ (ɜ ɫɟɱɟɧии Ⱥ-Ⱥ). Ɋɚɜɧɨɜɟɫиɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɥɟɞɭɸɳиɦ 
ɪɚɜɟɧɫɬɜɨɦ: 

 

Fɬ + Fɷɦ = Fɩɜ + Fɩɧ 

 

ȼɟɫ ɫɥɨɹ ɟɞиɧиɱɧɨɣ ɞɥиɧɵ 

Fɬ = ρgbɩS, ɝɞɟ ρ – ɩɥɨɬɧɨɫɬɶ ɠиɞкɨɝɨ ɦɟɬɚɥɥɚ; g – ɭɫкɨɪɟɧиɟ ɫиɥɵ ɬɹɠɟɫɬи; S – 

ɬɨɥɳиɧɚ ɫɜɚɪиɜɚɟɦɵɯ ɥиɫɬɨɜ; bɩ – ɲиɪиɧɚ ɫɜɚɪɨɱɧɨɣ ɜɚɧɧɵ; 
ɗɥɟкɬɪɨɦɚɝɧиɬɧɚɹ ɫиɥɚ  
Fɷɦ = ρgɷɦ bɩ S; ɝɞɟ gɷɦ – ɭɫкɨɪɟɧиɟ ɷɥɟкɬɪɨɦɚɝɧиɬɧɨɣ ɫиɥɵ; 
ɋиɥɭ ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɧɚɬɹɠɟɧиɹ ɧɚ ɧиɠɧɟɣ ɩɨɜɟɪɯɧɨɫɬи ɫɜɚɪɨɱɧɨɣ ɜɚɧɧɵ 

ɧɚɣɞɟɦ, иɫɩɨɥɶɡɭɹ ɭɪɚɜɧɟɧиɟ Ʌɚɩɥɚɫɚ, ɜ ɫɨɨɬɜɟɬɫɬɜии ɫ кɨɬɨɪɵɦ Д2Ж, ɪɚɡɧɨɫɬɶ ɞɚɜɥɟɧиɣ 
ɫɧɚɪɭɠи и ɜɧɭɬɪи ɠиɞкɨɫɬи  

P
R


 – ɝɞɟ ıɧ – ɩɨɜɟɪɯɧɨɫɬɧɨɟ ɧɚɬɹɠɟɧиɟ ɧɚ ɧиɠɧɟɣ ɫɬɨɪɨɧɟ ɫɜɚɪɨɱɧɨɣ ɜɚɧɧɵ; 

R-ɪɚɞиɭɫ ɧиɠɧɟɣ ɩɨɜɟɪɯɧɨɫɬи ɫɜɚɪɨɱɧɨɣ ɜɚɧɧɵ; 
ɋиɥɭ, ɭɞɟɪɠиɜɚɸɳɭɸ ɠиɞкиɣ ɦɟɬɚɥɥ, ɨɩɪɟɞɟɥиɦ иɧɬɟɝɪиɪɨɜɚɧиɟɦ ɩɨ 

ɩɨɜɟɪɯɧɨɫɬи ɰиɥиɧɞɪɚ (ɪиɫ.1): 
/2 /2

0 0
2 cos 2 ɩb ɧ

ɩɧ ɩ ɩF ds dy b b
R

 
        ; ɡɞɟɫɶ ds – ɷɥɟɦɟɧɬɚɪɧɚɹ ɩɥɨɳɚɞкɚ ɧɚ 

ɩɨɜɟɪɯɧɨɫɬи ɫɜɚɪɨɱɧɨɣ ɜɚɧɧɵ. 
Ⱥɧɚɥɨɝиɱɧɨ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫиɥɚ ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɧɚɬɹɠɟɧиɹ ɧɚ ɜɟɪɯɧɟɣ 

ɩɨɜɟɪɯɧɨɫɬи ɫɜɚɪɨɱɧɨɣ ɜɚɧɧɵ. 
в

ɩв ɩF b
R


 , ɝɞɟ ıɜ – ɩɨɜɟɪɯɧɨɫɬɧɨɟ ɧɚɬɹɠɟɧиɟ ɧɚ ɜɟɪɯɧɟɣ ɩɨɜɟɪɯɧɨɫɬи ɫɜɚɪɨɱɧɨɣ 

ɜɚɧɧɵ. 
ɇɚɣɞɟɧɧɵɟ ɫиɥɵ ɩɨɞɫɬɚɜиɦ ɜ ɭɪɚɜɧɟɧиɟ (1): 



34 ɊɕȻȺɑɍɄ и ɞɪ. 
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иɥи ɜ ɭɪɚɜɧɟɧиɟ (2): 
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Пɪиɦɟɦ ɡɚ ɩɪɟɞɟɥɶɧɵɣ ɫɥɭɱɚɣ ɪɚɜɧɨɜɟɫиɹ ɬɚкɭɸ ɜɵɫɨɬɭ ɩɪɨɜиɫɚɧиɹ ɫɜɚɪɨɱɧɨɣ 
ɜɚɧɧɵ, ɩɪи кɨɬɨɪɨɣ ɩɨɜɟɪɯɧɨɫɬи ɫɜɚɪɨɱɧɨɣ ɜɚɧɧɵ ɩɪиɦɭɬ ɮɨɪɦɵ ɩɨɥɭɰиɥиɧɞɪɨɜ. 
Ɍɨɝɞɚ R = bɩ/2, и ɭɪɚɜɧɟɧиɟ (2) ɩɪиɦɟɬ ɜиɞ: 
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ɂɡ ɷɬɨɝɨ ɜɵɪɚɠɟɧиɹ ɧɚɣɞɟɦ ɩɪɟɞɟɥɶɧɭɸ ɬɨɥɳиɧɭ ɥиɫɬɨɜ, кɨɬɨɪɭɸ ɦɨɠɧɨ ɫɜɚɪиɬɶ 
ɡɚ ɨɞиɧ ɩɪɨɯɨɞ ɩɪи ɰиɥиɧɞɪиɱɟɫкɨɣ ɮɨɪɦɟ ɩɪɨɩɥɚɜɚ, ɮɨɪɦɭɥɚ (3): 
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Пɪи ɷɬɨɦ ɲиɪиɧɚ ɩɪɨɩɥɚɜɚ ɦɨɠɟɬ иɡɦɟɧɹɬɶɫɹ ɨɬ ɧɭɥɹ ɞɨ кɚɩиɥɥɹɪɧɨɝɨ ɪɚɡɦɟɪɚ, 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɞɚɧɧɨɦɭ ɫɜɚɪиɜɚɟɦɨɦɭ ɦɚɬɟɪиɚɥɭ. ɂɡ ɮɨɪɦɭɥɵ (3) ɜиɞɧɨ, ɱɬɨ 
ɩɪɟɞɟɥɶɧɚɹ ɬɨɥɳиɧɚ ɥиɫɬɨɜ ɫɜɚɪиɜɚɟɦɵɯ ɧɚ ɜɟɫɭ, ɡɚɜиɫиɬ ɨɬ ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ 
ɧɚɬɹɠɟɧиɹ ɧɚ ɩɨɜɟɪɯɧɨɫɬɹɯ ɫɜɚɪɨɱɧɨɣ ɜɚɧɧɵ, ɲиɪиɧɵ ɩɪɨɩɥɚɜɚ и ɭɫкɨɪɟɧиɹ 
ɷɥɟкɬɪɨɦɚɝɧиɬɧɵɯ ɫиɥ ɜ ɫɜɚɪɨɱɧɨɣ ɜɚɧɧɟ. 

ȼɨɨɛɳɟ, ɝɟɨɦɟɬɪиɹ ɫɜɚɪɨɱɧɨɣ ɜɚɧɧɵ ɡɚɜиɫиɬ ɨɬ ɦɧɨɝиɯ ɮɚкɬɨɪɨɜ, ɧɨ ɜ ɨɫɧɨɜɧɨɦ, 
ɫɱиɬɚɟɬɫɹ, ɱɬɨ ɨɧɚ ɡɚɜиɫиɬ ɜ ɡɧɚɱиɬɟɥɶɧɨɣ ɫɬɟɩɟɧи ɨɬ ɝиɞɪɨɞиɧɚɦиɱɟɫкɨɣ ɨɛɫɬɚɧɨɜки ɜ 
ɫɜɚɪɨɱɧɨɣ ɜɚɧɧɟ. ɗкɫɩɟɪиɦɟɧɬɚɥɶɧɵɟ иɫɫɥɟɞɨɜɚɧиɹ ɩɨɜɟɞɟɧиɹ ɫɜɚɪɨɱɧɨɣ ɜɚɧɧɵ ɛɵɥи 
ɜ ɨɫɧɨɜɧɨɦ ɫɨɫɪɟɞɨɬɨɱɟɧɵ ɧɚ ɯɚɪɚкɬɟɪиɫɬикɚɯ ɩɨɬɨкɚ, ɧɨ ɛɵɥи ɞɨɜɨɥɶɧɨ ɨɝɪɚɧиɱɟɧɧɵ 
(ɫɜɚɪɨɱɧɵɟ ɜɚɧɧɵ ɨɛɵɱɧɨ иɦɟɸɬ ɩɨɪɹɞɨк ɦиɥɥиɦɟɬɪɨɜ, ɚ ɬɚкɠɟ ɜɵɫɨкиɟ ɬɟɦɩɟɪɚɬɭɪɵ 
ɩɪɨɰɟɫɫɚ ɫɜɚɪки), ɱɬɨ ɞɟɥɚɥɨ иɡɦɟɪɟɧиɹ ɩɨɬɨкɚ ɩɪɚкɬиɱɟɫки ɧɟɜɨɡɦɨɠɧɵɦ. 

ɂɫɫɥɟɞɨɜɚɬɟɥи иɡ ɇɨɜɨɣ Ɂɟɥɚɧɞии ɩɪɟɞɥɨɠиɥи ɦɨɞɟɥɶ ɞɥɹ ɨɩиɫɚɧиɹ и ɨɬɪɚɠɟɧиɹ 
ɩɨɬɨкɚ ɜ ɪɚɫɩɥɚɜɥɟɧɧɨɣ ɜɚɧɧɟ ɫ ɭɱɟɬɨɦ кɨɧɜɟкɰии Ɇɚɪɚɧɝɨɧи Д3Ж. Ɇɨɞɟɥɶ ɩɨкɚɡɚɥɚ, 
ɱɬɨ ɫкɨɪɨɫɬɶ ɩɟɪɟɦɟɳɟɧиɹ ɦɟɬɚɥɥɚ ɜ ɩɟɪɟɞɧɟɣ ɱɚɫɬи ɜɚɧɧɵ ɧɟɦɧɨɝɨ ɦɟɧɶɲɟ, ɱɟɦ 
ɡɚɞɧɟɣ. ɗɮɮɟкɬ Ɇɚɪɚɧɝɨɧи ɭɫиɥиɥ кɨɧɜɟкɰиɸ и ɬɟɩɥɨɨɛɦɟɧ. ȼɩɟɪɜɵɟ ɬɟɨɪɟɬиɱɟɫки 
ɛɵɥɨ ɩɨкɚɡɚɧɨ, ɱɬɨ ɨɫɧɨɜɧɨɣ ɩɪиɱиɧɨɣ ɨɛɪɚɬɧɨɣ кɨɧɜɟкɰии Ɇɚɪɚɧɝɨɧи ɹɜɥɹɟɬɫɹ 
ɹɜɥɟɧиɟ, ɧɚɡɵɜɚɟɦɨɟ «ɩɨɜɟɪɯɧɨɫɬɧɵɣ ɮɚɡɨɜɵɣ ɩɟɪɟɯɨɞ», ɩɪиɜɨɞɹɳɟɟ к ɨɛɪɚɡɨɜɚɧиɸ 
ɧɚɧɨɬɨɧкɨɝɨ ɫɥɨɹ FОτ ɧɚ ɩɨɜɟɪɯɧɨɫɬи ɠиɞкɨɝɨ ɦɟɬɚɥɥɚ. 

ɑɬɨ кɚɫɚɟɬɫɹ ɩɪиɦɟɧɟɧиɣ к ɫɜɚɪкɟ, ɱɟɦ ɛɨɥɶɲɟ ɝɪɚɞиɟɧɬ ɬɟɦɩɟɪɚɬɭɪɵ 
ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɧɚɬɹɠɟɧиɹ, ɬɟɦ ɛɨɥɶɲɟ ɡɧɚɱɟɧиɟ иɦɟɟɬ dߛ/dT, кɨɬɨɪɨɟ ɦɨɠɟɬ 
ɜɚɪɶиɪɨɜɚɬɶɫɹ ɨɬ ɨɬɪиɰɚɬɟɥɶɧɨɝɨ ɞɨ ɩɨɥɨɠиɬɟɥɶɧɨɝɨ. Ɋɟɲɚɸɳɟɟ ɡɧɚɱɟɧиɟ ɞɥɹ 
ɝɟɨɦɟɬɪии ɫɜɚɪɨɱɧɨɣ ɜɚɧɧɵ ɛɭɞɟɬ иɦɟɬɶ иɡɦɟɧɟɧиɟ ɡɧɚкɚ (ɫɚɦɨ ɡɧɚɱɟɧиɟ ɷɬɨɝɨ 
ɝɪɚɞиɟɧɬɚ ɛɭɞɟɬ иɦɟɬɶ ɦɚɥɵɣ ɩɨɪɹɞɨк, 10-4). 

Ƚиɞɪɨɞиɧɚɦиɱɟɫкиɟ ɩɪɨɰɟɫɫɵ ɜ ɫɜɚɪɨɱɧɨɣ ɜɚɧɧɟ ɜɨ ɦɧɨɝɨɦ ɡɚɜиɫɹɬ ɨɬ ɧɚɥиɱиɹ  
ɩɨɜɟɪɯɧɨɫɬɧɨ-ɚкɬиɜɧɵɯ ɷɥɟɦɟɧɬɨɜ ɜ ɠиɞкɨɦ ɦɟɬɚɥɥɟ, ɱɬɨ и ɨɩɪɟɞɟɥиɥɨ 
ɩɪɟɞɫɬɚɜɥɟɧɧɭɸ ɦɚɬɟɦɚɬиɱɟɫкɭɸ ɦɨɞɟɥɶ, ɝɞɟ ɩɪиɫɭɬɫɬɜɭɟɬ ɚкɬиɜɧɨɫɬɶ «ɚ». 
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ɝɞɟ d ߛ/dT|0 – ɝɪɚɞиɟɧɬ ɬɟɦɩɟɪɚɬɭɪɵ ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɧɚɬɹɠɟɧиɹ ɞɥɹ ɱиɫɬɨɝɨ ɦɟɬɚɥɥɚ; 
       ɇ/(ɦ*к); R – ɝɚɡɨɜɚɹ ɩɨɫɬɨɹɧɧɚɹ, Ⱦɠ/(ɦɨɥɶ*Ʉ);  
       ΓS – иɡɛɵɬɨк ɩɨɜɟɪɯɧɨɫɬи кɦɨɥɶ/ɦ2;  

       Δ�0 – ɫɬɚɧɞɚɪɬɧɚɹ ɷɧɬɚɥɶɩиɹ ɨɛɪɚɡɨɜɚɧиɹ, Ⱦɠ/кɦɨɥɶ;  
       Δ�Ɇ

i – ɱɚɫɬиɱɧɚɹ ɦɨɥɹɪɧɚɹ ɷɧɬɚɥɶɩиɹ ɫɦɟɲɟɧиɹ ɱɚɫɬиɰ ɜ ɪɚɫɬɜɨɪɟ, Ⱦɠ/кɦɨɥɶ;  
       k1 – ɩɨɫɬɨɹɧɧɚɹ ɷɧɬɪɨɩии ɫɟɝɪɟɝɚɰии;  
       �i – ɚкɬиɜɧɨɫɬɶ ɷɥɟɦɟɧɬɚ ɜ ɦɚɬɟɪиɚɥɟ. 

 

Ⱦɚɧɧɚɹ ɦɚɬɟɦɚɬиɱɟɫкɚɹ ɦɨɞɟɥɶ ɞɚɟɬ иɫɫɥɟɞɨɜɚɬɟɥɹɦ ɫɜɚɪки ɧɟкɨɬɨɪɵɟ ɫɩɨɫɨɛɵ 
ɜɥиɹɧиɹ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɚкɬиɜɧɵɯ ɷɥɟɦɟɧɬɨɜ ɧɚ ɜɨɡɞɟɣɫɬɜиɟ ɫиɥɵ ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ 
ɧɚɬɹɠɟɧиɹ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɧɚ ɩɨɬɨк ɠиɞкɨɫɬи ɜ ɫɜɚɪɨɱɧɨɣ ɜɚɧɧɟ и, ɜ кɨɧɟɱɧɨɦ ɫɱɟɬɟ, 
ɧɚ ɝɟɨɦɟɬɪиɸ ɜɚɧɧɵ. Ɉɫɧɨɜɧɨɣ ɧɟɞɨɫɬɚɬɨк ɷɬɨɝɨ ɩɪиɛɥиɠɟɧиɹ – ɷɬɨ ɨɩɪɟɞɟɥɟɧиɟ 
ɝɪɚɞиɟɧɬɚ ɬɟɦɩɟɪɚɬɭɪɵ ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɧɚɬɹɠɟɧиɹ ɞɥɹ ɨɞɧɨɝɨ ɚкɬиɜɧɨɝɨ ɷɥɟɦɟɧɬɚ ɡɚ 
ɪɚɡ Д3Ж. Ʉɨɧɜɟкɰиɹ Ɇɚɪɚɧɝɨɧи, кɚк ɨɞиɧ иɡ ɜɚɠɧɵɯ ɮɚкɬɨɪɨɜ ɨɛɪɚɡɨɜɚɧиɹ 
ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɞɟɮɟкɬɨɜ ɩɪи ɫɜɚɪкɟ ɩɥɚɜɹɳиɦɫɹ ɷɥɟкɬɪɨɞɨɦ ɜ ɡɚɳиɬɧɵɯ ɝɚɡɚɯ 
ɪɚɫɫɦɨɬɪɟɧɚ ɜ ɪɚɛɨɬɟ Д4Ж.  

ȼ иɫɫɥɟɞɨɜɚɧиɹɯ ɫɩɟɰиɚɥиɫɬɨɜ иɡ ɋɒȺ, ɫɜɚɪɨɱɧɚɹ ɜɚɧɧɚ ɩɪи ɫɜɚɪкɟ 
ɜɨɥɶɮɪɚɦɨɜɵɦ ɷɥɟкɬɪɨɞɨɦ ɪɚɫɫɦɚɬɪиɜɚɟɬɫɹ кɚк ɨɛɴɟкɬ ɩɨɥɭɱɟɧиɹ иɧɮɨɪɦɚɰии ɨ 
ɝɥɭɛиɧɟ ɩɪɨɩɥɚɜɥɟɧиɹ ɜ ɡɚɜиɫиɦɨɫɬи ɨɬ ɜɫɟɯ ɫиɥɨɜɵɯ ɮɚкɬɨɪɨɜ, ɜɥиɹɸɳиɯ ɧɚ 
ɩɟɪɟɦɟɳɟɧиɟ ɦɟɬɚɥɥɚ иɡ ɝɨɥɨɜɧɨɣ ɜ ɯɜɨɫɬɨɜɭɸ ɱɚɫɬɶ Д5Ж. ȼ ɫɜɨɟɣ ɪɚɛɨɬɟ  
Ⱥ.Ⱦ. Ɋɚɡɦɵɲɥɹɟɜ ɩɪɟɞɫɬɚɜиɥ ɨɪиɝиɧɚɥɶɧɭɸ ɨɛɴɟɦɧɭɸ ɦɨɞɟɥɶ ɫɜɚɪɨɱɧɨɣ ɜɚɧɧɵ, ɝɞɟ 
ɦɟɬɚɥɥ ɩɪи ɫɜɚɪкɟ ɩɥɚɜɹɳиɦɫɹ ɷɥɟкɬɪɨɞɨɦ ɩɟɪɟɦɟɳɚɟɬɫɹ ɜ ɨɫɟɜɨɦ ɧɚɩɪɚɜɥɟɧии ɩɨ 
ɫɨɩɪɹɝɚɟɦɵɦ кɪиɜɨɥиɧɟɣɧɵɦ ɫɬɪɭɣкɚɦ (ɪиɫ. 2) Д6Ж.  

 

 
Ɋиɫɭɧɨк 2 – ɋɯɟɦɚ ɫиɥ ɞɟɣɫɬɜɭɸɳиɯ ɧɚ кɪиɜɨɥиɧɟɣɧɭɸ ɫɬɪɭɸ [Diagram of forces acting on a curved jet] 



36 ɊɕȻȺɑɍɄ и ɞɪ. 
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Ƚиɞɪɨɞиɧɚɦиɱɟɫкɚɹ ɡɚɞɚɱɚ ɞɥɹ ɫɜɚɪɨɱɧɨɣ ɜɚɧɧɵ ɛɵɥɚ ɪɟɲɟɧɚ ɜ ɨɞɧɨɦɟɪɧɨɦ 
ɩɪиɛɥиɠɟɧии и ɜ ɫɬɚɬɶɟ Д7Ж, ɝɞɟ ɩɪɟɞɫɬɚɜɥɟɧɚ ɫиɫɬɟɦɚ ɞиɮɮɟɪɟɧɰиɚɥɶɧɵɯ ɭɪɚɜɧɟɧиɣ 
ɞɥɹ ɪɚɫɱɟɬɚ ɫкɨɪɨɫɬи ɩɟɪɟɦɟɳɟɧиɹ ɦɟɬɚɥɥɚ ɜ ɫɜɚɪɨɱɧɨɣ ɜɚɧɧɟ. ȼ ɫɥɭɱɚɹɯ, кɨɝɞɚ 
ɫɜɚɪɨɱɧɚɹ ɜɚɧɧɚ ɭɞɟɪɠиɜɚɟɬɫɹ ɩɨɞкɥɚɞɧɵɦи ɭɫɬɪɨɣɫɬɜɚɦи (ɩɨɞɭɲки ɮɥɸɫɨɜɵɟ, 
ɩɨɞкɥɚɞки ɮɥɸɫɨɦɟɞɧɵɟ, кɟɪɚɦиɱɟɫкиɟ, ɫɬɟкɨɥɶɧɵɟ, ɫɬɟкɥɨɜɨɥɨкɨɧɧɵɟ) ɨɛɫɬɚɧɨɜкɚ и 
ɩɪɨɰɟɫɫ ɩɟɪɟɦɟɳɟɧиɹ ɦɟɬɚɥɥɚ ɫɜɚɪɨɱɧɨɣ ɜɚɧɧɵ иɧɨɣ. Ɋɹɞ ɪɚɛɨɬ ɩɨ ɜɥиɹɧиɸ 
ɝиɞɪɨɞиɧɚɦиɱɟɫкиɯ ɩɚɪɚɦɟɬɪɨɜ ɜ ɫɜɚɪɨɱɧɨɣ ɜɚɧɧɟ ɧɚ ɮɨɪɦиɪɨɜɚɧиɟ кɨɪɧɹ ɩɪи ɫɜɚɪкɟ 
ɩɥɚɜɹɳиɦɫɹ ɷɥɟкɬɪɨɞɨɦ ɛɵɥɨ ɜɵɩɨɥɧɟɧɨ и ɨɩɭɛɥикɨɜɚɧɨ ɜ ɦɨɧɨɝɪɚɮии                    
ɘ.ȼ. Ⱦɨɪɨɧиɧɚ (ɪиɫ. 3) Д8Ж.  

 
 

 
Ɋиɫɭɧɨк 3 – Ɇɨɞɟɥɶ ɨɛɪɚɡɨɜɚɧиɹ ɨɛɪɚɬɧɨɝɨ ɜɚɥикɚ ɩɪи ɨɞɧɨɫɬɨɪɨɧɧɟɣ ɫɜɚɪкɟ ɧɚ ɩɨɞкɥɚɞкɟ: 1 – 

ɮɨɪɦиɪɭɸɳиɣ ɫɥɨɣ; 2 – ɬɭɝɨɩɥɚɜкиɣ ɫɥɨɣ; 3 – ɲɥɚкɨɜɚɹ ɜɚɧɧɚ; 4 – ɨɫɧɨɜɧɨɣ ɦɟɬɚɥɥ; 5 – ɯɜɨɫɬɨɜɚɹ ɱɚɫɬɶ 

ɜɚɧɧɵ; 6 – ɲɨɜ; 7 – ɝɪɚɧиɰɚ ɮɨɪɦɵ ɨɛɪɚɬɧɨɝɨ ɜɚɥикɚ; Fɩɨɜ. – ɫиɥɵ ɦɟɠɮɚɡɧɨɝɨ ɧɚɬɹɠɟɧиɹ ɧɚ ɝɪɚɧиɰɟ 

ɲɥɚк-ɦɟɬɚɥɥ; Fɨɛ. – ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɫɟɯ ɫиɥ, ɞɟɣɫɬɜɭɸɳиɯ ɫɨ ɫɬɨɪɨɧɵ ɞɭɝи и ɫɩɨɫɨɛɫɬɜɭɸɳиɯ 

ɩɟɪɟɦɟɳɟɧиɸ ɦɟɬɚɥɥɚ [Model of the formation of the return roller with one-sided welding on the lining: 1 – 

forming layer; 2 – refractory layer; 3 – slag bath; 4 – base metal; 5 – the tail portion of bath; 6 – the seam; 7 – 

reverse roller form border; Fɨɛ. – interfacial tension forces at the slag-metal interface; Fɨɛ. – resultant of all 

forces acting from the side of the arc and promoting the movement of the metal] 

 

Пɪи ɨɞɧɨɫɬɨɪɨɧɧɟɣ ɫɜɚɪкɟ ɩɥɚɜɹɳиɦɫɹ ɷɥɟкɬɪɨɞɨɦ ɧɚ ɪɚɡɥиɱɧɨɝɨ ɪɨɞɚ 
ɮɨɪɦиɪɭɸɳиɯ ɭɫɬɪɨɣɫɬɜɚɯ, ɫɜɚɪɨɱɧɚɹ ɜɚɧɧɚ ɩɪɟɬɟɪɩɟɜɚɟɬ ɜɥиɹɧиɟ ɮиɡикɨ-ɯиɦиɱɟɫкиɯ 
ɮɚкɬɨɪɨɜ ɧɚ ɝɪɚɧиɰɟ ɜ ɪɚɫɩɥɚɜɟ ɦɟɬɚɥɥ-ɲɥɚк. ɂɡɦɟɧɹɟɬɫɹ ɮɨɪɦɚ кɨɪɧɟɜɨɣ ɱɚɫɬи 
ɫɜɚɪɨɱɧɨɣ ɜɚɧɧɵ ɩɨɞ ɜɨɡɞɟɣɫɬɜиɟɦ ɩɪɨɰɟɫɫɨɜ, ɩɪɨиɫɯɨɞɹɳиɯ ɧɚ ɝɪɚɧиɰɟ ɩɨɝɪɚɧиɱɧɨɝɨ 
ɫɥɨɹ ɠиɞкиɣ ɦɟɬɚɥɥ – ɠиɞкиɣ ɲɥɚк. 

ɋɨɜɪɟɦɟɧɧɵɟ ɬɟɯɧɨɥɨɝии ɨɞɧɨɫɬɨɪɨɧɧɟɣ ɫɜɚɪки ɩɨɞ ɮɥɸɫɨɦ и ɩɨɪɨɲкɨɜɨɣ 
ɩɪɨɜɨɥɨкɨɣ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɹɩɨɧɫкиɦи иɫɫɥɟɞɨɜɚɬɟɥɹɦи, иɫɩɨɥɶɡɭɸɬ ɮɥɸɫɨɦɟɞɧɵɟ и 
ɦɟɞɧɵɟ ɩɨɞкɥɚɞки, ɩɨɡɜɨɥɹɸɳиɟ ɫɜɚɪиɜɚɬɶ ɡɚ ɨɞиɧ ɩɪɨɯɨɞ ɫɬɵкɨɜɵɟ ɫɨɟɞиɧɟɧиɹ 
ɬɨɥɳиɧɨɣ ɞɨ 16 ɦɦ ɧɚ ɫкɨɪɨɫɬи 1,5 ɦ/ɦиɧ. Пɪи ɫɜɚɪкɟ ɩɨɪɨɲкɨɜɨɣ ɩɪɨɜɨɥɨкɨɣ 
иɫɩɨɥɶɡɭɟɬɫɹ ɬɚɧɞɟɦ ɜ ɞɜɟ ɫɜɚɪɨɱɧɵɟ ɜɚɧɧɵ [9, 10Ж. ȼ иɫɫɥɟɞɨɜɚɧиɹɯ ɛɵɥи ɩɪɨɜɟɞɟɧɵ 
ɪɚɫɱɟɬɵ ɫкɨɪɨɫɬɟɣ ɠиɞкɨɝɨ ɦɟɬɚɥɥɚ ɜ кɨɪɧɟɜɨɣ ɱɚɫɬи ɫɜɚɪɨɱɧɨɣ ɜɚɧɧɵ, ɫɨɩɨɫɬɚɜиɦɵɟ 
ɫɨ ɫкɨɪɨɫɬɶɸ ɫɜɚɪки. 

Ɍɟɦ ɧɟ ɦɟɧɟɟ, ɧɚиɛɨɥɟɟ ɡɚкɨɧɱɟɧɧɵɦ ɫ ɬɨɱки ɡɪɟɧиɹ кɨɧɟɱɧɨɝɨ ɪɟɡɭɥɶɬɚɬɚ, 
ɩɪиɦɟɧиɬɟɥɶɧɨ к ɨɞɧɨɫɬɨɪɨɧɧɟɣ ɞɭɝɨɜɨɣ ɫɜɚɪкɟ ɧɟɩɥɚɜɹɳиɦɫɹ ɷɥɟкɬɪɨɞɨɦ, ɹɜɥɹɟɬɫɹ 
кɨɦɩɥɟкɫ иɫɫɥɟɞɨɜɚɧиɣ, ɜɵɩɨɥɧɟɧɧɵɯ ɜ ɆȽɌɍ иɦ. ɇ.ɗ. Ȼɚɭɦɚɧɚ Д11Ж, ɜкɥɸɱɚɸɳиɯ 
ɪɚɡɪɚɛɨɬкɭ ɦɚɬɟɦɚɬиɱɟɫкɨɣ и ɝиɞɪɨɞиɧɚɦиɱɟɫкɨɣ ɦɨɞɟɥи, ɫɨɡɞɚɧиɟ ɨɛɨɪɭɞɨɜɚɧиɹ и 
ɬɟɯɧɨɥɨɝии ɫɜɚɪки ɫɬɵкɨɜɵɯ ɫɨɟɞиɧɟɧиɣ ɫɬɚɥɟɣ ɬɨɥɳиɧɨɣ ɨɬ 2 ɞɨ 6 ɦɦ ɫ 
иɫɩɨɥɶɡɨɜɚɧиɟɦ кɜɚɞɪɭɩɨɥɶɧɨɝɨ ɦɚɝɧиɬɧɨɝɨ ɩɨɥɹ. 
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ȼɵɜɨɞɵ: 
1. Ɋɟɝɭɥиɪɨɜкɚ ɲиɪиɧɵ ɩɪɨɜɚɪɚ ɫɜɚɪɨɱɧɨɣ ɜɚɧɧɵ ɩɪи ɨɞɧɨɫɬɨɪɨɧɧɟɣ ɫɜɚɪкɟ 

ɫɬɵкɨɜɵɯ ɫɨɟɞиɧɟɧиɣ ɧɚ ɜɟɫɭ ɫɩɨɫɨɛɧɚ ɨɛɟɫɩɟɱиɬɶ ɮɨɪɦиɪɨɜɚɧиɟ кɨɪɧɹ ɲɜɚ ɩɪи 
ɬɨɥɳиɧɟ ɫɜɚɪиɜɚɟɦɵɯ ɞɟɬɚɥɟɣ ɞɨ 10 ɦɦ и ɛɨɥɟɟ, ɛɟɡ ɞɨɩɨɥɧиɬɟɥɶɧɵɯ ɮɨɪɦиɪɭɸɳиɯ 
ɭɫɬɪɨɣɫɬɜ и ɬɟɯɧɨɥɨɝиɱɟɫкиɯ ɩɪɨɰɟɫɫɨɜ. 

2. Пɨɜɟɪɯɧɨɫɬɧɨɟ ɧɚɬɹɠɟɧиɟ ɜɟɪɯɧɟɣ и ɧиɠɧɟɣ ɱɚɫɬи ɫɜɚɪɨɱɧɨɣ ɜɚɧɧɵ 
ɷɮɮɟкɬиɜɧɨ ɭɪɚɜɧɨɜɟɲиɜɚɟɬ ɫиɥɵ ɬɹɠɟɫɬи ɫɜɚɪɨɱɧɨɣ ɜɚɧɧɵ, ɫиɥɵ ɞɚɜɥɟɧиɹ ɞɭɝи и 
ɫɨɛɫɬɜɟɧɧɵɟ ɷɥɟкɬɪɨɦɚɝɧиɬɧɵɟ ɫиɥɵ, ɜɨɡɧикɚɸɳиɟ ɨɬ ɜɡɚиɦɨɞɟɣɫɬɜиɹ ɫɜɚɪɨɱɧɨɝɨ 
ɬɨкɚ ɫ ɫɨɛɫɬɜɟɧɧɵɦ ɦɚɝɧиɬɧɵɦ ɩɨɥɟɦ. 

3. Пɪи ɫɜɚɪкɟ ɩɥɚɜɹɳиɦɫɹ ɷɥɟкɬɪɨɞɨɦ ɩɪɨɜɚɪ и ɮɨɪɦɚ ɨɛɪɚɬɧɨɝɨ ɜɚɥикɚ 
ɡɚɜиɫиɬ ɨɬ ɝиɞɪɨɞиɧɚɦиɱɟɫкиɯ ɩɪɨɰɟɫɫɨɜ ɜ кɨɪɧɟ ɫɜɚɪɨɱɧɨɣ ɜɚɧɧɵ и ɨɬ ɮиɡикɨ-

ɯиɦиɱɟɫкиɯ ɫɜɨɣɫɬɜ ɪɚɫɩɥɚɜɚ ɮɨɪɦиɪɭɸɳɟɣ ɩɨɞкɥɚɞки. 
4. ɍɩɪɚɜɥɟɧиɟ ɮɨɪɦɨɣ ɲɜɚ ɩɪи ɨɞɧɨɫɬɨɪɨɧɧɟɣ ɫɜɚɪкɟ ɧɚ ɜɟɫɭ ɧɚиɛɨɥɟɟ 

кɚɱɟɫɬɜɟɧɧɨ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɪи иɫɩɨɥɶɡɨɜɚɧии кɜɚɞɪɭɩɨɥɶɧɨɝɨ ɦɚɝɧиɬɧɨɝɨ ɩɨɥɹ. 
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Abstract – The article deals with the influence of surface tension forces in one-sided arc welding 

of butt joints on weight. It shows analytically the possibility of holding the liquid metal of the weld 

pool when the thickness of the welded parts is from 10mm. and above. 
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