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   ТЕХНОЛОГИИ СВАРКИ И ПАЙКИ 
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Vaytsehovich S.M., Vlasov Yu.V., Dozhansky Yu.M.  
Zhuravlev A.Y., Ilingina A.V., Kochergin S.A., Kulik V.I. 

Development of Friction Stir Welding Tool 

The condition of modern welding tool in terms of structural influence on weld quality is considered. 
A configuration of friction stir welding (FSW) tool for blank sheet welding which enables to improve weld 
quality during blank sheet welding with local gage interference is proposed. 

Keywords: friction stir welding, blank sheet welding, gage interference of blank sheets, weld quality. 
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   СОВРЕМЕННЫЕ ТРЕБОВАНИЯ И ТЕХНОЛОГИЧЕСКОЕ  
РАЗВИТИЕ ПРЕДПРИЯТИЙ РКП 

 629.78:658 

 . . 

       
-   

, - -
- - . -

- - -
.

: - , ,
, , , . 

Kondratenko A.N. 

The Condition Estimation and Priority Development Fields  
of the Aerospace industry 

The condition estimation is carried out, main problem areas of technical-economic and production-pro-
cessing development of the aerospace industry are identified. Priority development fields and objectives of 
production-processing development of the aerospace industry are described. 

Keywords: production-processing base, workforce capacity, integrated structures, priority development 
fields, new technologies, import independence. 
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The approach is based on the methodology of the production system life cycle management. The purpose 
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Electronic Informational Data Sheets on Technologies and Special Equipment 
Developed by FSUE «NPO «Technomash» in 2019 (Continued2) 

The development plan for 2019 of electronic informational data sheets on technologies and special 
process equipment for machinery, engine and instrument production of the aerospace industry and main 
data sheet fragments issued in the III-IV quarter of 2019 are presented. 
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   СТАНДАРТИЗАЦИЯ, СЕРТИФИКАЦИЯ, КАЧЕСТВО И МЕТРОЛОГИЯ 
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- ,
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1  ( , , , ) -
, « - 5»,  « »  « », 

- ,
.

: - , 
. 

Kruglov I.A., Ryabchikov P.V. 

Research and Development Support During Manufacturing and Testing  
of the Second Flight Article of the «Angara-A5» Launch Vehicle 

The article is devoted to the results of the research and development support during manufacturing and 
testing of the second flight article of the «Angara-A5» launch vehicle and to the results of the first work 
step completion. The information in the article is of interest to the aerospace specialists in the field of quality 
assurance and reliability, and also to the aerospace article designers and other specialists in the aerospace 
industry. An analysis of design documentation change notices (change notice, supplementary change notice, 
interim change notice, supplementary interim change notice) and technical change notices for Angara-A5» 
launch vehicle, which were released by the Salyut Design Bureau and Polet Design Bureau, carried out in 
the framework of work step 1 is intended to provide quality assurance and quality maintenance through 
carrying out of additional third-party inspection. 

Keyword: research and development support, design documentation change notices. 
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The article is devoted to the results of practical problems on the study of nonconformities identified 
during heat treatment of 30HGSA steel. 

Keyword: heat treatment, 30HGSA steel.

30  – -
, -

-
. 

 30 
-
-

, 
. 

« » –  30 , 

– ,  (Man) 
 (Sil).  

 30 -
. -

( ) 
-

.  
-

30 , -



. -
.  

 4543-2016 « -
.

» -
:  880±15º , 

540±50º . . . 
1.2.352-87 « . -

-
-, - -

», . 4 « » 
:  900º , 

. 3 ±20º ,
590±10º .

92-1311-77 « .
-

» : -
 880±10º ,

490±20º .

« « »
, -

. . 1.2.352-87, , 
 920º  ( -

) 

-
. 

, 
 4573-

2016. , 
. 

 « » -
 ( . 1).

, 
-

. -
. -

: -
, 

-
, - -

, .
, -

 2 ( ) 
,  1 ( -
). -

 1 , -
. -

.  

56 
ВЕСТНИК «НПО «ТЕХНОМАШ» №2 2020

www.tmnpo.ru

. 1.    1  2

1111 2222



-
, 

HRC=40-43 (  1) HRC=38-
39 ( 2), , 

 HRC  1–3 . -
 25%

. 
-
-

.
.

1994 8.064-94 « . 

- » (State system for ensuring the unifor-
mity of measurements. State verification schedulefor 

means measuring hardness on Rockwell and 
Super-Rockwell scales).

( HR ) 

-  ( HR ). -
, 

. . 1.2.352-87 -
, -

-
. 8.064-94 -

 2020 .
30.12.2019  3462

-
–

- .

30 -

-
 30 .

- -
-

. -
, -

. . 1.2.352-87 

-
 ( )

-
. 

-
 30 ,

4543-2016  ( ) 92-1311-77, 
« ». 

:                                                   Information about the authors: 

 –  
. . «  « ». 

. 8-495-689-95-94, . 23-09 
E-mail: p.ryabchikov@tmnpo.ru 

–
. .

« « ».
. 8-495-689-96-66, . 22-63 

E-mail: Y.Dorohin@tm.fsa 

Ryabchikov Pavel Vyacheslavovich –  
Acting Center Director of FSUE «NPO «Technomash» 
Tel.:. 8-495-689-95-94, extension number 23-09  
E-mail: p.ryabchikov@tmnpo.ru  

Dorokhin Yurii. Nikolaevich –  
Acting Deputy CEO for Quality Assurance  
in the Aerospace Manufacturing  
of FSUE «NPO «Technomash». 
Tel.: 8-495-689-96-66, extension number 22-63  
E-mail: Y.Dorohin@tm.fsa 

57 
ВЕСТНИК «НПО «ТЕХНОМАШ» №2 2020

www.tmnpo.ru








