
ɊЕȾАКɐИОННАə КОЛЛЕȽИə

Ƚлавныɣ редактор 
Ȼ. Е. Патон

ɍɱɟɧɵɟ ɂɗɋ ɢɦ. ȿ. Ɉ. ɉɚɬɨɧɚ 
С. И. Кучук-əценко (ɡɚɦ� ɝɥ� ɪɟɞ�)� 

В. Н. Липодаев (ɡɚɦ� ɝɥ� ɪɟɞ�)� 
 ɘ. С. Ȼорисов� Ƚ. М. Ƚригоренко� 
 А. Ɍ. Зельниченко� В. В. Кныɲ� 

 И. В. Кривцун� ɘ. Н. Ланкин�  
Л. М. Лоɛанов�  

В. Ⱦ. Позняков�И. А. Ɋяɛцев� 
К. А. ɘɳенко 

ɍɱɟɧɵɟ ɭɧɢɜɟɪɫɢɬɟɬɨɜ ɍɤɪɚɢɧɵ 
  В. В. Ⱦмитрик� ɇɌɍ ©ɏɉɂª� ɏɚɪɶɤɨɜ� 
 В. В. Квасницкиɣ� ɇɌɍɍ ©Ʉɉɂª� Ʉɢɟɜ� 

 В. Ⱦ. Кузнецов� ɇɌɍɍ ©Ʉɉɂª� Ʉɢɟɜ� 
М. М. Студент� ɎɆɂ� Ʌɶɜɨɜ 

Ɂɚɪɭɛɟɠɧɵɟ ɭɱɟɧɵɟ 
Н. П. Алеɲин 

ɆȽɌɍ ɢɦ� ɇ� ɗ� Ȼɚɭɦɚɧɚ� Ɇɨɫɤɜɚ� ɊɎ 
Ƚуань ɐяо 

ɂɧ-ɬ ɚɜɢɚɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ� ɉɟɤɢɧ� Ʉɢɬɚɣ 
А. С. Зуɛченко 

ɈɄȻ ©Ƚɢɞɪɨɩɪɟɫɫª� ɉɨɞɨɥɶɫɤ� ɊɎ 
М. Зиниград 

ɍɧ-ɬ Ⱥɪɢɷɥɹ� ɂɡɪɚɢɥɶ 
В. И. Лысак 

ȼɨɥɝɨɝɪɚɞɫɤɢɣ ɝɨɫ� ɬɟɯɧ� ɭɧ-ɬ� ɊɎ 
У. Ɋаɣсген 

ɂɧ-ɬ ɫɜɚɪɤɢ ɢ ɫɨɟɞɢɧɟɧɢɣ� Ⱥɚɯɟɧ� Ƚɟɪɦɚɧɢɹ 
ə. Пилярчик 

ɂɧ-ɬ ɫɜɚɪɤɢ� Ƚɥɢɜɢɰɟ� ɉɨɥɶɲɚ 
Ƚ. А. Ɍуричин 

ɋ�-ɉɟɬɟɪɛɭɪɝɫɤɢɣ ɝɨɫ� ɩɨɥɢɬɟɯɧ� ɭɧ-ɬ� ɊɎ

Ɋɟɞɚɤɬɨɪɵ 
Ɍ� ȼ� ɘɲɬɢɧɚ (ɨɬɜ� ɫɟɤɪ�)� ɇ� Ⱥ� ɉɪɢɬɭɥɚ 

ɗɥɟɤɬɪɨɧɧɚɹ ɜɟɪɫɬɤɚ 
ɂ� Ɋ� ɇɚɭɦɨɜɚ� Ⱥ� ɂ� ɋɭɥɢɦɚ� Ⱦ� ɂ� ɋɟɪɟɞɚ

Ⱥɞɪɟɫ ɪɟɞɚɤɰɢɢ 
ɂɗɋ ɢɦ� ȿ� Ɉ� ɉɚɬɨɧɚ ɇȺɇ ɍɤɚɪɢɧɵ 

0�680� ɍɤɪɚɢɧɚ� Ʉɢɟɜ-150� 
ɭɥ� Ʉɚɡɢɦɢɪɚ Ɇɚɥɟɜɢɱɚ� 11 

Ɍɟɥ�� (�80��) 200 6�02� 200 8277 
Ɏɚɤɫ� (�80��) 200 5�8�� 200 8277 

E-mail� Mournal#paton�kiev�uɚ 
www�patonpublishinghouse�com

ɍɱɪɟɞɢɬɟɥɢ 
ɇɚɰɢɨɧɚɥɶɧɚɹ ɚɤɚɞɟɦɢɹ ɧɚɭɤ ɍɤɪɚɢɧɵ� 

ɂɗɋ ɢɦ� ȿ� Ɉ� ɉɚɬɨɧɚ ɇȺɇ ɍɤɪɚɢɧɵ� 
ɆȺ ©ɋɜɚɪɤɚª (ɢɡɞɚɬɟɥɶ)

ɋɜɢɞɟɬɟɥɶɫɬɜɨ ɨ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ 
ɪɟɝɢɫɬɪɚɰɢɢ Ʉȼ �788 ɨɬ 0��01�2001 

,661 0005-111;

ɀɭɪɧɚɥ ɜɯɨɞɢɬ ɜ ɩɟɪɟɱɟɧɶ ɭɬɜɟɪɠɞɟɧɧɵɯ 
Ɇɢɧɢɫɬɟɪɫɬɜɨɦ ɨɛɪɚɡɨɜɚɧɢɹ ɢ ɧɚɭɤɢ 

ɍɤɪɚɢɧɵ ɢɡɞɚɧɢɣ ɞɥɹ ɩɭɛɥɢɤɚɰɢɢ ɬɪɭɞɨɜ 
ɫɨɢɫɤɚɬɟɥɟɣ ɭɱɟɧɵɯ ɫɬɟɩɟɧɟɣ

Ɂɚ ɫɨɞɟɪɠɚɧɢɟ ɪɟɤɥɚɦɧɵɯ ɦɚɬɟɪɢɚɥɨɜ 
ɪɟɞɚɤɰɢɹ ɠɭɪɧɚɥɚ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɧɟ ɧɟɫɟɬ

ɐɟɧɚ ɞɨɝɨɜɨɪɧɚɹ

ɂɡɞɚɟɬɫɹ ɟɠɟɦɟɫɹɱɧɨ

� ɇȺɇ ɍɤɪɚɢɧɵ� ɂɗɋ ɢɦ� ȿ� Ɉ� ɉɚɬɨɧɚ ɇȺɇɍ� ɆȺ ©ɋɜɚɪɤɚª� 2016

ɋɈȾȿɊɀȺɇɂȿ

ɇȺɍɑɇɈ-ɌȿɏɇɂɑȿɋɄɂɃ ɊȺɁȾȿɅ

Ʉɪɢɜɰɭɧ ɂ. ȼ., Ʉɪɢɤɟɧɬ ɂ. ȼ., Ⱦɟɦɱɟɧɤɨ ȼ. Ɏ. ɑɢɫɥɟɧɧɵɣ 
ɚɧɚɥɢɡ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɩɥɚɡɦɵ ɫɠɚɬɨɣ ɢ ɫɜɨɛɨɞɧɨɝɨɪɹɳɟɣ 
ɞɭɝɢ ɫ ɬɭɝɨɩɥɚɜɤɢɦ ɤɚɬɨɞɨɦ  ������������������������������������������������� �
Ƚɪɢɝɨɪɟɧɤɨ Ƚ. Ɇ., Ⱥɯɨɧɢɧ ɋ. ȼ., Ɂɚɞɨɪɨɠɧɸɤ Ɉ. Ɇ., 
Ʉɥɨɱɤɨɜ ɂ. ɇ. ɋɬɪɭɤɬɭɪɚ ɢ ɫɜɨɣɫɬɜɚ ɩɪɨɩɥɚɜɥɟɧɧɨɝɨ 
ɦɟɬɚɥɥɚ ɞɜɭɯɮɚɡɧɨɝɨ ɬɢɬɚɧɨɜɨɝɨ ɫɩɥɚɜɚ ɫ ɞɢɫɩɟɪ- 
ɫɢɨɧɧɵɦ ɭɩɪɨɱɧɟɧɢɟɦ ɩɪɢ ȺȾɋ  ����������������������������������������  11
Ȼɚɛɢɧɟɰ Ⱥ. Ⱥ., Ɋɹɛɰɟɜ ɂ. Ⱥ., ɉɚɧɮɢɥɨɜ Ⱥ. ɂ., ɀɞɚɧɨɜ 
ȼ. Ⱥ., Ɋɹɛɰɟɜ ɂ. ɂ. ȼɥɢɹɧɢɟ ɫɩɨɫɨɛɨɜ ɞɭɝɨɜɨɣ ɧɚɩɥɚɜɤɢ 
ɩɨɪɨɲɤɨɜɨɣ ɩɪɨɜɨɥɨɤɨɣ ɧɚ ɩɪɨɩɥɚɜɥɟɧɢɟ ɨɫɧɨɜɧɨɝɨ 
ɦɟɬɚɥɥɚ ɢ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɩɥɚɜɥɟɧɧɨɝɨ ɦɟɬɚɥɥɚ  ��������� 20
ɀɟɦɚɧɸɤ ɉ. Ⱦ., ɉɟɬɪɢɤ ɂ. Ⱥ., ɑɢɝɢɥɟɣɱɢɤ ɋ. Ʌ., əɪɨ� 
ɜɢɰɵɧ Ⱥ. ȼ., ɏɪɭɳɨɜ Ƚ. Ⱦ. Ɉɫɨɛɟɧɧɨɫɬɢ ɭɩɪɚɜɥɟɧɢɹ 
ɮɨɪɦɨɣ ɜɚɥɢɤɚ ɩɪɢ ɨɞɧɨɫɥɨɣɧɨɣ ɦɢɤɪɨɩɥɚɡɦɟɧɧɨɣ 
ɧɚɩɥɚɜɤɟ ɧɚ ɤɪɨɦɤɢ ɥɨɩɚɬɨɤ ɚɜɢɚɰɢɨɧɧɵɯ ȽɌȾ  ��������������� 26
ɏɚɫɤɢɧ ȼ. ɘ., Ʉɨɪɠɢɤ ȼ. ɇ., ɑɢɠɫɤɚɹ Ɍ. Ƚ., ɋɢɞɨɪɟɰ ȼ. ɇ., 
Ʌɨ Ɂɢɟ� ȼɥɢɹɧɢɟ ɩɨɝɥɨɳɟɧɢɹ ɥɚɡɟɪɧɨɝɨ ɢɡɥɭɱɟɧɢɹ ɧɚ 
ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɥɚɡɟɪɧɨɣ ɫɜɚɪɤɢ ɦɟɞɢ ɢ ɟɟ ɫɩɥɚɜɨɜ  ������ �5

ɉɊɈɂɁȼɈȾɋɌȼȿɇɇɕɃ ɊȺɁȾȿɅ

Ʌɚɧɤɢɧ ɘ. ɇ., ɋɨɥɨɜɶɟɜ ȼ. Ƚ. ɂɧɮɨɪɦɚɰɢɨɧɧɨ-ɢɡɦɟɪɢɬɟ- 
ɥɶɧɚɹ ɫɢɫɬɟɦɚ ɞɥɹ ɞɭɝɨɜɨɣ ɫɜɚɪɤɢ ɢ ɧɚɩɥɚɜɤɢ  ���������������� �0
Ȼɭɪɥɚɤɚ ȼ. ȼ., Ƚɭɥɚɤɨɜ ɋ. ȼ. ɍɫɬɪɨɣɫɬɜɨ ɞɥɹ ɜɨɡɛɭɠɞɟ- 
ɧɢɹ ɢ ɫɬɚɛɢɥɢɡɚɰɢɢ ɫɜɚɪɨɱɧɨɣ ɞɭɝɢ  ���������������������������������� �8

ɏɊɈɇɂɄȺ

Ɇɟɠɞɭɧɚɪɨɞɧɚɹ ɤɨɧɮɟɪɟɧɰɢɹ ɢ Ɏɨɪɭɦ ɡɚɜɟɞɭɸɳɢɯ 
ɤɚɮɟɞɪɚɦɢ ɩɨ ɧɚɩɪɚɜɥɟɧɢɸ ©ɋɜɚɪɤɚ ɢ ɪɨɞɫɬɜɟɧɧɵɟ 
ɬɟɯɧɨɥɨɝɢɢª  ������������������������������������������������������������������������� 52
ȼɵɫɬɚɜɤɚ Weldex/Ɋɨɫɫɜɚɪɤɚ 2016  ������������������������������������� 55

ɂɧɮɨɪɦɚɰɢɹ

ɉɨɪɬɚɬɢɜɧɵɟ� ɤɨɦɩɚɤɬɧɵɟ ɫɜɚɪɨɱɧɵɟ ɫɢɫɬɟɦɵ 
736 270i & 38/6E ɢ 736 �20i & 38/6E ɨɬ )ronius  ���������� 57
ɋɜɚɪɤɚ ɬɪɭɛ ɜ ɷɤɫɬɪɟɦɚɥɶɧɵɯ ɭɫɥɨɜɢɹɯ  ��������������������������� 5�
Ɋɨɛɨɬɢɡɚɰɢɹ ɫɜɚɪɨɱɧɵɯ ɩɪɨɰɟɫɫɨɜ  ����������������������������������� 6�
ɉɪɨɝɪɚɦɦɵ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɩɨɞɝɨɬɨɜɤɢ ɧɚ 2017 ɝ�  ���� 65

№ 11 (758)
ɇɨɹɛɪɶ 2016
ɂɡɞɚɟɬɫɹ ɫ 1��8 ɝɨɞɚ



E D I T O R I A L  B O A R D

E d i t o r - i n - C h i e f  
B .  E .  P a t o n

Scientists of  PW I, Kyiv 
S .  I .  K u c h u k - Y a t s e n k o  ( vice-chief ed.) ,  

 V .  N .  L i p o d a e v  ( vice-chief ed.) ,  
Y u .  S .  B o r i s o v ,  G .  M .  G r i g o r e n k o ,  

A .  T .  Z e l n i c h e n k o ,  V .  V .  K n y s h ,  
I .  V .  K r i v t s u n ,  Y u .  N .  L a n k i n ,  

L .  M .  L o b a n o v ,  
V .  D .  P o zn y a k o v ,  I .  A .  R y a b t s e v ,  

K .  A .  Y u s h c h e n k o

Scientists of  U krainian U niversities 
V .  V .  D m i t r i k ,  NTU « K hPI» ,  K harko v,  
V .  V .  K v a s n i t s k i i ,  NTUU « K Pl» ,  K yiv,  
V .  D .  K u zn e t s o v ,  NTUU « K Pl» ,  K yiv,  
M .  M .  S t u d e n t ,  K arpenk o PhMI,  Lviv

Foreign Scientists 
N .  P .  A l y o s h i n  

N.E. B auman MSTU,  Moscow,  Russia 
G u a n  Q i a o  

B eij ing Aeronautical Institute,  China 
A .  S .  Z u b c h e n k o  

OK B « G idropress» ,  Podolsk,  Russia 
M .  Z i n i g r a d  

Ariel University,  Israel 
V .  I .  L y s a k  

V olgograd State Technical University,  Russia 
Y a .  P i l a r c zy k  

Welding Institute,  G liwice,  Poland 
U .  R e i s g e n  

Welding and J oining Institute,  Aachen,  G ermany 
G .  A .  T u r i c h i n  

St. Petersburg State Polytechn. Univ.,  Russia

Editors 
T. V . Y ushtina ( exe c. secr.) ,  N. A. Pritula 

Electron galley 
I. R. Naumova,  A. I. Sulima,  D. I. Sereda

Address of Editorial B oard:  
11,  K azimira Malevicha str.,  03680,  K yiv,  

Ukr aine 
Tel.:  ( 38044)  200 63 02,  200 82 77 
Fax:  ( 38044)  200 54 84,  200 82 77 

E-mail:  j ournal@ paton.ki ev.ua 
www.patonpublishinghouse.com

Founders  
National Academy of Sciences of Ukr aine,  

Paton Welding Institute of the NAS of Ukr aine,  
IA « Welding»  ( Publisher)  

 
6tate Registration &ertificate 

K V  4788 of 09.01.2001 
ISSN 0005-111X

All rights reserved. This publication and 
each of the articles contained here in are 

protected by copyright.

Permission to reproduce material 
contained in this j ournal must be obtained 

in writing from the Publisher

Published monthly

Jo urnal «Avtomaticheskaya Svarka» 
is p ublished in E nglish under the title 

«The Paton Welding Journal» 
Concerning p ublication of  articles, 

subscrip tion and advertising, p lease, 
contact the editiorial board. 

©  NAS of Ukr aine,  PWI,  IA « Welding» ,  2016

CONTENTS

SCIENTIFIC AND TECHNICAL

Krivtsun I. V., Krikent I. V., Demchenko V. F. Numerical 
analysis of characteristics of plasma of compressed and 
freely-burning arc with refractory cathode  .............................. 3
Grigorenko G. M., Akhonin S. V., Zadorozhnyuk O. M., 
Klochkov I. N. Structure and properties of fully-penetrated 
metal of two-phase titanium alloy with dispersion harde- 
ning at AAW  ..........................................................................  11
Babinets A. A., Ryabtsev I. A., Panfilov A. I., Zhdanov V. A., 
Ryabtsev I. I. Effect of methods of arc surfacing by 
flux-cored wire on penetration of base metal and formation 
of deposited metal  ................................................................ 20
Zhemanyuk P. D., Petrik I. A.,Chigilejchik S. L., Yarovitsin 
A. V., Khrushchov G. D. Peculiarities of control of bead 
shape in single-layer microplasma surfacing on blade 
edges of aircraft FTE  ............................................................ 26
Khaskin V. Yu., Korzhik V. N., Chizhskaya T. G., Sidorets 
V. N., Luo Ziyi. Effect of laser emission absorption on 
efficiency of laser welding of copper and its alloys  ............... 35

INDUSTRIAL

Lankin Yu. N., Solovjev V. G. Information-measuring sys- 
tem for arc welding and surfacing ......................................... 40
Burlaka V. V., Gulakov S. V. Device for exciting and stabili- 
zation of welding arc  ............................................................. 48

NEWS

International Conference and Forum of Chair Chiefs on the 
direction “Welding and related technologies”  ....................... 52
Exhibition Weldex/Rossvarka 2016  ...................................... 55

INFORMATION

Portable compact welding systems TPS 270i C PULSE and 
TPS 320i C PULSE from Fronius  ......................................... 57
Welding of pipes under extreme conditions  .......................... 59
Robotization of welding processes  ....................................... 63
Programs of professional training for 2017 ........................... 65

№ 11 (758)
November 2016

      Published since 1948


