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BASIC PROCEDURES OF PRODUCT QUALITY CONTROL 
FOR FIBER METAL COMPOSITES 

Tatyana N. Antipova, Alexey Y. Oleshko 

University of technology, Korolev, Moscow Region, Russia 

Abstract. Problem Statement (Relevance): Currently, the production of fiber metal composites has acquired a stable 
character, including due to the restoration of domestic production of high-strength high-modulus non-metallic reinforc-
ing fibers, which makes it relevant to develop elements of the quality control system taking into account the peculiari-
ties of the production technology. By solving this task, we can timely identify and eliminate the causes of nonconformi-
ties and consistently deliver products that meet the requirements of consumers, using fundamentally new approaches. 
Objectives: Development of quality control elements for products made of metal composite materials reinforced with 
fibers based on rational parameters of technological operations to obtain products with specified properties. Methods 
Applied: When developing a conceptual model of quality control and a process-oriented model of manufacturing tech-
nology for fiber metal composite products, the authors used the methods of system and process approaches and model-
ing. Originality: The elements of novelty include the basic procedures of quality control of fiber metal composite 
products, reflected in the developed conceptual control model, which allows us to justify rational control actions (pa-
rameters of technological operations) and build a structure of the production monitoring using feedback information. 
Findings: The obtained results of the theoretical study are the development of studies in the field of quality control of 
products made of metal composite reinforced with fibers. Practical Relevance: The paper contains a rationale for the 
main preliminary and final operations, their sequence and rational parameters of process parameters taking into account 
the manufacturing peculiarities of products from fiber metal composites. 
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Fig. 1. A process-oriented model of a process flow of products from fiber metal composites 
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Fig. 2. Product quality control structure diagram 
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Fig. 3. A hierarchical information subsystem of manufacturing products from composite materials 
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. 4.        

Fig. 4. A structure of quality indicators of products from fiber metal composites
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. 5.         

Fig. 5. A conceptual model of quality control of products from fiber metal composites 



     ...  . .,  . . 

www.vestnik.magtu.ru        ————————————————————————————————————————————— 61

   
    -

    -
    
     

     
   . 

 
    -

     -
   -

      
  -

   -
   -
,     

   , 
    -

  .   -

     -
    -
. 

  -
    

   , -
     

     
(  / ),  -

  (  -
)    . 

   -
     -

,    
     -

     -
   ,     -

     -
    -

. 

  

1.  . .,  . .       -
-   //     . 2016. . 1.  1. . 71–73. 

2.   58016-2017.  .  ,  -
 . . .: , 2017. 15 . 

3.     //   . 2014. URL: 
http://zvo.su/VVS/kompozicionnye-materialy-v-aviastroenii.html (  : 25.12.2017). 

4.  . .,  . .,  . .     
    //    . 

2008. 3. . 68-71. 
5. Kyle-Henney S., Flitcroft S., Shatwell R., Gibbon D., Voss G., Harkness P. Silicon carbide monofilament rein-

forced titanium composites for space structures a new material option, University of Glasgow School of engineer-
ing. 6 (2012). 

6.   56518-2015.  .      , 
  ,   . .: , 2015. 41 . 

7.   56136-2014.      .   -
. .: , 2015. 16 . 

8.  . .,  . .      : . . 
:    -   , 2018. 29 . 

9.  . .   : (    ). .: - , 2005. 201 . 
10.    9001-2015.   . . .: , 2015. 32 . 
11.  . .,  . .       

       // -
-  . 2016. 3. . 108–113. 

12. Neubauer E., Wulz H.G., Edtmaier Ch., Agote I., Merstallinger A., Mozdzen G., Liedtke V., Stelzer N., Liedtke V., 
Gamsjäger N. Metal matrix composites (MMCS) as high performance metallic material. Financial, management 
and administrative proposal, Aerospace and advanced composites. 102 (2013). 

13. , . .,  . .       -
   -   // -  . 

2017.   4(14). . 30-38. 
14.  4.200-78.    . .  . .:  

 , 2003. 7 . 
15.           

 /  . .,  . .,  . .,  . . //  -
    . . . . 2019. .17. 1. . 86–93. 

https://doi.org/10.18503/1995-2732-2019-17-1-86-93. 



,     

——————————————————————————————————     . . . . 2020. .18. 1 62

16.  . .       //   -
 . 2018. 2(10). . 46-49. 

 10.02.2020;    02.03.2020;  25.03.2020 

   – -  . ,  
 , ,  , . Email: antipova@ut-mo.ru 

   –  
 , ,  , . Email: korolev2005-06@mail.ru 

References 
1. Vlasenko A.V., Skryabin V.V. Application of advanced composite materials for designing rocket and space equip-

ment. Aktyalnye problemy aviatsii i kosmonavtiki [Relevant problems of aviation and cosmonautics], 2016, vol. 1, 
no 1, pp. 71–73. (In Russ.) 

2. GOST R 58016-2017. Ceramic composites. Silicon carbide composites reinforced with silicon carbide fiber. Classi-
fication. Moscow: Standartinform, 2017, 15 p. 

3. Composite materials in the aircraft industry. Zarubezhnoe voennoe obozrenie [Foreign military review], 2014. 
Available at: http://zvo.su/VVS/kompozicionnye-materialy-v-aviastroenii.html (Accessed on December 25, 2017). 

4. Timofeeva A.N., Shaidurov V.S., Chernov V.M. An automatic control system for mechanical oscillations of com-
posite elements of structures. Konstruktsii iz kompozitsionnykh materialov [Composite materials structures], 2008, 
no. 3, pp. 68–71. (In Russ.) 

5. Kyle-Henney S., Flitcroft S., Shatwell R., Gibbon D., Voss G., Harkness P. Silicon carbide monofilament rein-
forced titanium composites for space structures a new material option. The University of Glasgow, School of Engi-
neering, 6 (2012). 

6. GOST R 56518-2015. Space products. Requirements for quality management systems of organizations participat-
ing in development, production and operation. Moscow: Standartinform, 2015, 41 p. 

7. GOST R 56136-2014. Life cycle management for military products. Terms and definitions. Moscow: Standartin-
form, 2015, 16 p. 

8. Bogateev G.G., Korobkov A.M. Kontrol kachestva izdeliy iz kompozitsionnukh materialov: uchebnoe posobie 
[Quality control of products made of composite materials: textbook]. Kazan: Methodical Committee of the Institute 
of Engineering, Chemistry and Technology of KSTU, 2018, 29 p. (In Russ.) 

9. Gaides M.A. Obshchaya teoriya sistem: (sistemy i sistemnyi analiz) [General systems theory: (systems and system 
analysis)]. Moscow: Globus-press, 2005, 201 p. (In Russ.) 

10. GOST R ISO 9001-2015. Quality management systems. Requirements. Moscow: Standartinform, 2015. 32 p. 
11. Antipova T.N., Oleshko A.Yu. Conceptual provisions of the quality control system for production of bo-

ron/aluminium tubular elements of trussed structures of spacecraft. Informatsionno-tekhnologicheskiy vestnik [In-
formation technology bulletin], 2016, no. 3, pp. 108–113. (In Russ.) 

12. Neubauer E., Wulz H.G., Edtmaier Ch., Agote I., Merstallinger A., Mozdzen G., Liedtke V., Stelzer N., Liedtke V., 
Gamsjäger N. Metal matrix composites (MMCS) as high performance metallic material. Financial, management 
and administrative proposal, Aerospace and advanced composites. 102 (2013). 

13. Isaev V.G., Antipova T.N. Conceptual provisions of quality management of the system of production of composite 
materials for rocket and space equipment. Informatsionno-tekhnologicheskiy vestnik [Information technology bulle-
tin], 2017, no. 4(14), pp. 30–38. (In Russ.) 

14. GOST R 4.200-78. Product-quality index system. Building. Basic principles. Moscow: IPK publishing house of 
standards, 2003, 7 p. 

15. Snimshchikov S.V., Polyakova M.A., Limarev A.S., Kharitonov V.A. Development of a structure of norms for 
steel products based on a principle of advanced standardization. Vestnik Magnitogorskogo gosudarstvennogo 
tekhnicheskogo universiteta im. G.I. Nosova [Vestnik of Nosov Magnitogorsk State Technical University], 2019, 
vol. 17, no. 1, pp. 86–93. https://doi.org/10.18503/1995-2732-2019-17-1-86-93. 

16. Tsyganov A.V. Hierarchical decomposition of the quality of piggyback transportation. Kachestvo v obrabotke ma-
terialov [Quality in materials treatment], 2018, no. 2(10), pp. 46–49. (In Russ.). 

Submitted 10/02/2020; revised 02/03/2020; published 25/03/2020 

Tatyana N. Antipova – DrSc (Eng.), Professor  
University of Technology, Korolev, Moscow Region, Russia. Email: antipova@ut-mo.ru 
Alexey Yu. Oleshko – Postgraduate Student 
University of Technology, Korolev, Moscow Region, Russia. Email: korolev2005-06@mail.ru 


