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Detonation-gas jets in spraying particles basalt are heterogeneous, non-uniform in concentration 

speeds and temperatures multiphase flow (mixture of gas and solid particles or liquid droplets). De-
velopment of methods and control parameters of detonation-gas flow is an important scientific prob-
lem. Methods of optical control demand as they allow non-contact, real-time control of the speed and 
temperature of the particles in the detonation flow, which ultimately determines the quality of the ad-
hesion of the material to the surface of the particles. 
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Features of laser marking products made of porous and dense ceramic was considered. 
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The aim of the present study is to obtain wear-resistant coatings by using non-vacuum elec-

tron-beam treatment of powders mixtures. The mixture of powders titanium, carbon and CaF2 flux 
were deposited on a substrate of commercially pure titanium VT1-0 and then treated with electron 
beam. The result was obtained by coating with a thickness of 2 mm, comprising a high strength titani-
um carbide particles dispersed in a viscous matrix of -titanium. The coating has a high level of hard-
ness and wear resistance. 

 
   ,     -

        
  .      -
 ,   ,   -

 .        -
     .   
     .  -

       -
  [1-4].       -

,        
-6,      . . . -
   [5].       

   ,     
    .     -

,      -
,       .   -

    ,   .  



54

       , 
        -

 .   100 50     -
   1-0  10 .     -

    .    -
          -

  CaF2.         
1-0    0,3 / 2   .  

   ,    -
    ,       -

 :  ,  ,  -
  ( )    .  

         
- ,   TiC  .  ,    

  ,        -
  .      TiC   

       .    -
      .  -

        -
           -

 . 
        

 ,        -
  .    -Ti   

     .   TiC, -
  ,  25 . 

        -
   . ,      -

  7        1-0.  
 ,     ,   -

  -     -
      2 ,  

  .  ,   -
      . 

 
  

1. Surface Treatment of titanium by laser irradiation to improve resistance to 
dry-sliding friction  / B. Courant, J.J. Hantzpergue, S. Benayoun // Wear.  1999.  236. 
P. 39–46. 

2. Numerical modeling and experimental investigation of  TiC for-
mation on titanium surface pre-coated by graphite under pulsed laser irradiation/ A. 



55

Chehrghani, M.J. Torkamany, M.J. Hamedi, J. Sabbaghzadeh// Ap-
plied Surface Science. 1 January 2012. Vol. 258, Issue 6. P. 2068-2076. 

3. Surface nitriding of Ti-6Al-4V alloy with a high power CO2 laser / J.H. 
Abboud, A.F. Fidel, K.Y. Benyounis // Opt. Laser Technol. 2008. Vol/ 40(2). P. 405-
14. 

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

. 2009.  1. . 56-64. 
5.  . .,  . .,  . .,  . ., 

 P.A.     //    -
, 1980, 3, . 21-22. 
 

 
 621.7.044.7 
 

      
     

 -   
 

 
. . , , . . ., . . , , . . ., 

. . , .  
  , .  659305, , . , 27 

   
   , 

e-mail: pbuk@bti.secna.ru 
 

           - 
 .        

          , -
       . 

 
In given article the program for calculation inductor and the concentrator magnetic-impulse in-

stallation is described. The program allows to receive the sketch of the concentrator of a magnetic 
field with the sizes and quantity of coils inductor at the set area of section of the conductor, demanded 
intensity of a magnetic field and a charge capacitors battery. 
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The results of coatings properties investigations, made by gas powder cladding process and 

technological demands as well, are presented in the article. 
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The example of regenerative repair of damaged tubesheet bridges of high pressure boiler 

drums is considered in the article. The repair is consisted in to remove the defective metal, surfacing 
modulated current in preliminary and accompanying heat treatment. The spectrally-acoustic method is 
applied after the deposition in addition to traditional methods of control. 
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Results of metallographic researches of structure of wear-resistant plasma coatings from high-
chromium cast iron after high-energy impact by currents of high frequency were received. Results 
showed that in structure of coatings such defects as a pores and a unevenness of border  were almost 
liquidated, and also dispersion of distribution of microhardness on depth of a layer was lowered. 
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Heat resisting nickel-chromium alloys are widely used in manufacturing of various products. 

Electrochemical dimensional machining is an effective processing method of hard  – type alloys. 
The regularities of dissolution of high-rate frying nickel-based alloys. The influence of electrolyte 
composition on the ionization of alloys was investigated: the greatest rate removal is observed in 
15%NaCl electrolyte. 
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Experimental studies of the electrochemical dissolution of the coating on the basis of the pow-
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An analysis of the relevance of production and the main technological challenges in the manu-
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In the report the analysis of technologies of plastic drilling and quality of bores of these tech-

nologies made with application is carried out. Merits and demerits of various methods of plastic drill-
ing are described. Results of experiments are given. 
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6 0,07 62,53936 183,9393
7 0,06 64,01215 188,271 
8 0,053 65,83432 193,6304
9 0,0475 67,47673 198,461 
10 0,043 68,89304 202,6266
11 0,039 69,75613 205,1651
12 0,035 69,43988 204,2349
13 0,0325 70,63299 207,7441
14 0,03 71,07517 209,0446
15 0,028 71,8195 211,2338
16 0,0255 70,79056 208,2075
17 0,0245 72,68075 213,7669
18 0,022 70,28888 206,732 
19 0,021 71,31253 209,7427
20 0,02 72,0172 211,8153
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( 47) TiB2+NiTi+35%SiC -  Q (540 3/  2), (44). 
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The technique of design of mixers for the macaroni dough, including definition of loads of 

working body is presented; calculation of time of dispersal of the mechanism; equilibration of a work-
ing shaft. 
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The scheme is presented in article for determination of operability of multiplicatory knot and a 

conclusion of the formula describing a trajectory of movement of the centers of balls in the transfer-
ring knot of transfer with intermediate bodies of rolling. 
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The technique of calculating the surface topography with a regular microrelief to provide the de-

sired roughness. 
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The work is dedicated to the development of the temperature error compensation algorithm for 

CNC machine tools. Feature of the proposed algorithm is the use of fixed-temperature experimental 
data on movements of the executive body of the machine. It is shown that the process of cutting the 
thermal changes of machine only via an elastic yielding of the system. For the first time offered an 
engineering calculation formula compensating effects, taking into account the compliance of the elas-
tic system machine. 
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The article is devoted to ensuring the surface roughness in processing parts on lathes using the 

control model of technological cesses based on artificial neural networks 
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The results of the research of operational parameters of the tool for rolling corrugated surfaces. 
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Preparation of the surface profile is considered to produce a sound bond deposited with the 
protective coating during the cutting process. The aim is to optimize the effect of friction on the cut-
ting process. Ripped surface adversely affects the purity of the surface during processing. Micro relief 
ragged surface is used for the subsequent deposition. 
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1 2 3 
10 1 300 
15 1,5 210 
20 2 150 
25 2,5 135 
30 2,5 100 
35 3 95 
40 3 75 
45 3 70 
50 3,5 60 
75 4 45 
100 4,5 30 
150 5 20 
200 6 15 
250 7,5 13 
300 9 10 
350 11 9 
400 13 7 
450 15 6 
500 16 5 
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Where is the task of development of new equipment, technology and tool for high-

performance production of flutes in rotation bodies is set in the report. Described difficulties are char-
acteristic for cartridge production. Also justification of application of abrasive circle with cross 
grooves and the combined impregnation for solution of objectives is given. 
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The report is devoted to consideration of methods of technological support of quality of the 

bores received by a method of plastic drilling. The reasons of formation of gaps speak an edge of the 
created bore at plastic drilling by the tool with a conical form of working part. Results of the made 
experiments with use of tools with a various form of working part and experiment of plastic drilling 
with previously drilled bore are described and analyzed. 
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The new approach the design process of machining products taking into account the failure of 

the technological system, the example of processing holes compact housing. 
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Is a practical example of the use of mathematical models to predict the machined surface wav-

iness of milling holes on CNC machines. The algorithms calculate the profile of the treated surface 
and the vibration tool for milling cutters with hole straight and slanted teeth allow us to calculate the 
machined surface waviness in a wide range of cutting conditions, geometric and dynamic parameters 
of the technological system. 
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The compound-surfaced parts occupy a great deal of the engineering. Their shaping is per-

formed only by means of machine-workpiece. High demands are made of parts in surface roughness, 
thus leading to the large extent of manual polishing. The extractions are offered which provide the 
making of roughness while edge tool machine and relevant to following automated abrading action. 
This leads to the increasing of quantitative features of industrial product workability. 
 

      -
    ( ).     -

 ,      . 
     [1],  –    
,       -

    , ,   -
     ,     

 . 
,  ,  , -

,   .      -
    ,   -

  .   « »  :  -
    ,  .   – -
     ,   , -

        -
     ,   ,  

     .  
        -

    « »,   
    :    

 ,   ,   . 
       1. 

   35-40    -
         

        
[2,3].         

      -
 ,  .      

, ,    ,   -
      -



177

    .     
     30…60%  -

  . 

 
.1.  : 

)  ; )   
 

      -
         -

 .      -
    ,  -

 . 
 Ra,     ,  

  1. 
        -

          
      Ra  

  .     -
        . 

 

 1 
  Ra 

 Ra ,  

     5…2,5 

  10…1,25 

    0,32…0,16 

 



178

   - , , 
-   -  ,    

   ,     -
 ,    

  
                                             = - / - ;                                          (1) 

- , - = + + + + + , 
 

          -
   ,    -

    ,     
  ; - , -  -   -

      . 
 (1)      -

       . -
      . 

        
2.  

       -
      ( n)min   

  ( n-1)min,      -
    R . 

  2      -
      . 

   2 : sZ, t –       
;  – -   ;  –  

; -  . 
       -

        -
       -

  . 
 
  

1.  .   .   : -
/ . . , . . , . . .- .: ,1990-768 . 

2.  . .  : . – .: -
, 1985. – 263 . 

3.  . .  .     -
 .   / . . , . . , 

. .  – .: , 1981. – 37 . 
 



179

 
. 2.       

 -    CT   
   Ra 

 
 

R

R

R



180

  2 

      
  

 

-

  

 

 -

  

  

   

 

 

, ,% 

 -

 -

 -

 

-

 -

 -

 R   

 

 -

  

   sZ,t 5…7 

  5…10 

   -

 

15…30 

   5…10 

 

 -

 

-

 -

 -

 -

 R   

 -

  

  

 : 

- - , 

- ; 

- -

; 

- - . 

 -

  

 

-

 

30…45 

 -

   

 ( , , -

 ) 

10..15 

 
 
 
 
 



181

-    
    

     
  

. . , 
     

 . .  
, E-mail: makc130685@gmail.ru 

  
  -     

         
  . 

 
The description of the structural analytical model describing the basic parameters of the formation 

of the structural state of the surface layer in the stages mechanical processing. 
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This work is devoted to researching rolling with a hydraulic drive. Ways of improvement of 

rolling are shown by realization of the combined methods of processing. Results of ensuring quality of 
details are given at rolling realization with a hydraulic drive. 
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The practical example of the use of mathematical models to predict the self-oscillations in ex-
ternal turning metals. The model allows to determine the cause of the self-oscillation, and the soft-
ware, to make recommendations to address them. 
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Solving process of succession involves the assessment of cumulative (inherited properties) on 

the basis of the main provisions of the mechanics of deformable bodies, in other words, for each oper-
ation in the finite element method to solve the problem of contact interaction tool with a workpiece. 
As a result, it allows us to estimate with one voice accumulation of strain and exhaustion of ductility 
of the metal. This allows you to use the values of the strains, as well as surface microgeometry, to as-
sess their role in the overall level of vibration of rolling bearings. 
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The analysis of surface preparation methods prior to coating carried out. The issues of quality 

assurance of surface after ultrasonic plastic deformation (USPD) observed. Calculations on the model 
of the formation of micro-relief after USPD made to select modes, ensuring the formation of a com-
pletely new regular microrelief with no trace of prior treatment. Relationship between initial surface 
condition and the state of mode USPD after treatment experimentally established. 
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The technique of applying entropy analysis to detection inheritable interrelation of parameters of 

rolling bearings was presented. Considered the preparatory stage of this technique. 
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The paper considers the use ofsubtle physicalcontrol methodfor obtaininghigh-

qualityresearchresultsactuallyreflect thenature of theplastic deformationof materialsat the micro level- 
a method ofacoustic emission (AE). Found thatthe AEmethodis an effective toolfor studyingthe dy-
namics of thedefect structureof materialsbecause of the highsensitivityto the conditions 
ofdeformation.There arevariouscommunicationparametersof AE signalsand the changeof the disloca-
tion structureof the material, the degree ofplastic deformation; technological factorsin the 
mechanicalmachiningand surfaceplastic deformation. 
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In work results of experimental researches influence of modes of processing of a surface on 

properties of a thin blanket of those and paths rolling on an example of plates from are presented a 
bearing steel. The analysis of the received data is carried out and conclusions are drawn on laws of 
formation of a blanket and expected transformation of a layer at operation. 
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The paper contains the research results of shot-blasting processing of cylindrical spiral com-

pression springs taking into account the criterion of shot processing efficiency of springs in the area of 
coil internal surface. 
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The article discusses the scientific basis and technological principles of the original methods of 

control of critical metal produced by welding. Outlines the general methodological principles of con-
trol and recommended basic methods of nondestructive testing is: magnetic (on the coercive force), 
dyurometric and metallographic. It also discusses the possibility of applying the proposed method for 
different designs: vessels working under pressure, heat power equipment, hoisting cranes and machin-
ery. 
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Was compiled a structural model of the formation of the overall level of vibration. On the ba-

sis of entropy analysis of experimental data, revealed patterns of accumulation and transformation 
properties of the surface layer. The degree of influence of investigated parameters on the overall level 
of vibration of bearings. 
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The experimental researches results of residual stresses (RS) definition in rod samples after 3 

dot bends by magnetic-noise analysis and coercitive force measurement methods is proved as being 
topical. The interrelations between size of the non-destructive test magnetic characteristics change and 
rod samples axial RS size are detected.  
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The findings arising from solving the problems of technological inheritance mechanics at the 

stage of surface plastic deformation are displayed. The models describing the dependence of the de-
gree of metal plasticity reserve depletion on the accumulated deformation according to a loading stage 
have been obtained. 
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Technological advice on the choice of ultrasonic plastic deformation modes proposed depend-

ing on the material of the workpiece thermochemical surface treatment and coating. 
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This article contains information about how to increase the reliability and availability of cast 

steel side frames 20GL. The main types of RAM are destroyed in the process. Shows the main lines of 
research to formulate criteria to brittle and fatigue failure and operational forecasting of durability and 
reliability. 
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The paper presents analysis of the current state of the issue of producing the products of com-

plex shape from bulk nanomaterials. Identified the difficulties of commercialization of bulk 
nanomaterials. Definitely the future direction of research aimed at improving the efficiency of produc-
ing the products of complex shape from nanomaterials. 
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          «Al-Al3Ti».   
 
During the explosion welding process in material adjacent to interfaces of joined plates signifi-

cant structural transformations occur. They influence directly on diffusion processes which are im-
plemented in a composite under its heating. It was found that the most intense diffusion proceeds in 
the weld seams nearest to the explosive. Heat treatment during 40 hours at 640 oC led to the almost 
complete disappearance of the aluminum layer which initial thickness was equal to 0.3 mm. Heat 
treatment of composite during 40 hours under the pressure allowed to reduce amount of defects in the 
material structure and produce composite of type “Al – Al3Ti”. 
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that the best granular powderflowabilityand the lowest defect concentration in sintered ceramic can be 
obtained using 1 wt. % PVA in granules. 
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The structural features of nickel and aluminum joints produced by explosive welding technol-

ogy have been described in this paper. The stages of nucleation and growth of intermetallic layers 
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formed along the welded joints as a result of heat treatment are described. The results of the micro-
hardness tests of intermetallic phases arising during interaction of Ni and Al are given.  
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Results of researches on drawing nickel electrochemical coverings at production of the cutting 

axial tool are presented. The way of an attachment of abrasive grains and original design the 
equipments providing increase of cutting properties of the tool is given. Influence of ultradisperse di-
amonds on quality of a nickel covering and firmness of the tool is shown. 
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The high-loaded parts with functional facing shaping mechanism are studied. Concerning to 

manufacturing and reclamation conditions of such parts, the capabilities of surfacing are demon-
strated. The problems solving is provided by resource-saving technologies. 
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In the study we investigated the possibility of detonation method calcium-phosphate coatings 

tions of layered composites of hydroxyapatite nikelid titanium. The investigations of roughness, the 
phase composition, the adhesive strength of the coatings. 
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The work is devoted to the important topic of obtaining powders of a new class of materials by 

mechanically activated self-propagating high temperature synthesis (SHS). Technologies mechanical 
activation treatment and SHS are discussed in detail, describes a method of obtaining a powder mix-
ture for powder core electrode (wire). It is established that the introduction to the surface layer of very 
hard particles (carbides) with electrodes from powder SHS-materials increases wear resistance of 
welded layer. 
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The structure and topography nanometer thick titanium coating obtained on the surface of the 

silk method of electric arc evaporation of the cathode material, followed by bombardment in a low-
temperature argon plasma activation. The estimation of the geometric characteristics of the surface of 
the metallic fabric using atomic force microscopy. 
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The results of the study of titanium, vanadium and chromium carbides synthesis by 

carbothermic reduction of oxides using carbon nanofibers were presented. The characteristics and 
properties of the obtained materials were investigated. The materials obtained were a single-phase and 
consisted of TiC, VC0,88 and Cr3C2 micron size particles. 
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2100 1,6 0,008 18,9 
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Cr3C2 1300 1,2 0,003 11,3 
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Cr3C2 27,0 27,8 560 

 

 ,    1100 º     
   ,    – .  -

           -
           

1,5 % .  
 

  
1. ,     .  

 /  .  . . .: , 1986. – 928 . 
2. Kuvshinov G.G., Mogilnykh Yu.I., Kuvshinov D.G., Yermakov D.Yu., 

Yermakova M.A., Salanov A.N., Rudina N.A. Mechanism of Porous Filamentous Car-
bon Granule Formation on Catalytic Hydrocarbon Decomposition. Carbon. – 1999. - 
37. - P.1239-1246. 



299

 54-168; 546.05; 546.814-31 
 

      
 ,  ,   

  -   
 

. . , . . .1, . . , . . .1,2, . . 1, . . , . . .1,2, 
. . , . . .1, . . , . . .1, . . , . . .2, . . , 

. . .1,2 
 

1    ,   
2        , , 

. +7(383) 346-06-32, e-mail: apaliv@mail.ru  

          
    CoO-SnO2.   , 

     .     
          

  .  
 

Nanocomposite materials in the system CoO-SnO2 were prepared using co-precipitation followed 
by sintering in different conditions. The crystal structure, morphology and phase equilibria were in-
vestigated. Specific charge capacity values the nanocomposites were measured in order to estimate a 
possibility of their possible use as electrode materials for supercapacitors. 
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Nanocrystaline powders of solid solutions ZrO2-Y2O3 were prepared using co-precipitation fol-

lowed by sintering in different conditions. The crystal structure, morphology and phase equilibria 
were investigated.  

 
 

††          
     02.G25.31.0060 



304

 
         

       . 
        -
 ,         

       .  
  ,   , -

 ,        ZrO2  
       -

  .    -
 ,       

       .  
  Tt         

  -   ,    .  
       , 

         -
 . ,       -

   3 .% Y2O3.      
     .  
,        10-100  

     Tt   .  
 ,        -

 .  ,     
        .  

,        
 [2-4],        . 
         

      -
 ZrO2-Y2O3        -
        .  -

         -
      .  

  
        ZrO2-Y2O3 -

 2 .% Y2O3,    ZrOCl2·6H2O, 
ZrO(NO3)2·2H2O;         
Y(NO3)3·6H2O.       :   

        
    -    6;    
     –   
     -   -



305

   9.       -
,   ,     -

 - ,        -
 800 .        

    -3    CuK -
    Hitachi TM-1000.    

         
  .     -

      NETZSCH Jupiter STA 
449    .  

   
,          -

      ZrO2·xH2O (0 < 
x < 1) [1].     Zr 2-Y2O3   -

   ,      -
    .      

 ,   ,     -
.  

   ,   .1,  -
    50   .  

. 1.    ( )    
  ( ) ,   



306

        :  
  100-250       

     .  260  -
   , ,    -

   .     
          -

.   430-470       
   , , - ,  -
     m-ZrO2.   -

 640-680      , -
, - ,       -

  c   t-ZrO2.     
        -

 ZrO2-Y2O3,     [5].    -
        . -

      , 
        -

  ( . 2).  

. 2.   ,     (1, 
2)    (3).      

 (1)  ,     
ZrO2.   ,      

 



307

       
 ,         
 .   ,   -

 ,  ,     -
 .     ,  

    .    ( -
,   )  14±0.4 ,    

 ,   [2-4].    -
  ( . 3)      -

.         
  .      

      -
 .  

 

. 3.   ZrO2-Y2O3,    ( )  
 ( )  

 
    [3],    ,  

       .  
    ,    -

. 
 

  
[1] . . .  . . . ., .: 1963.  
[2] . . , . . , . . , . . , . . -

.         -
  . , 2008, . 53,  3, . 397-403.   

[3] . . , . . , . . , . . , . . . -
         -



308

      0.97ZrO2·0.03Y2O3.  . -
. 2007. . 43.  3. . 307-312.  

[4] . . , . . , . . .  -
  ,   ,  -

 .     . 
2011.  2. .3-9. 

[5]  M. Chen, B. Hallstedt, L.J. Gauckler. Thermodynamic modeling of the ZrO2–
YO1.5 system. Solid State Ionics. 2004. V. 170. N. 2. P. 255–274. 

 
 

 620.22:621.002.3 
 

     
     

      
 

. . , . . .,  
    

, . +7(383)-346-11-86, 
 +7(383)-346-51-92. E-mail: v.burov@corp.nstu.ru 

 
       -

       -
 ,          . 
   ,       -
    . ,     

, ,      , -
         -

       ,   -
      .     -

 ,        -
 .        

      ,  -
 .  

 
 The reasons for the reduction of the structural strength of structural and instrumentation  het-
ero-metallic materials after high-temperature treatment, that resulted in these materials’ local volumes 
turned into the state of the melt are considered. The character of structural defects formed in the local 
volumes of hetero-metallic materials during heating to the melting point is studied. It is proved that in 
the process of fusion welding, welding, liquid-phase sintering of powder coating compositions, heat 
treatment and surface alloying, the chemical composition, the initial structure of heterophase materials 
and modes of heating and cooling have the greatest influence on the structural defects formation in 
local volumes. A set of technical solutions to reduce the defect structure of these materials after high 
heat is proved and developed. The most effective solutions are associated with changes in the chemi-
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cal composition of the melt and thermomechanical processing of local volumes that have undergone 
structural changes. 
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The effect of copper on the structure and mechanical properties of hypereutectoid steel alloyed 

by 1.5 wt.% of aluminum was studied. Copper increase up to 6-9 wt. % led to the globular copper-
containing inclusions with measurements of 2 ... 10 mm, located near the secondary particle of ce-
mentite and prior austenite grain boundary boundaries precipitation in the hypereutectoid steel. Fur-
ther increase of copper concentration led to increase of hardness pearlite and, hence, alloy hardness 
growth. With the increase of the copper content of the distribution of the graphite inclusions becomes 
more uniform in the graphitized hypereutectoid steel. 
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Results of structural characterizations of copper and tantalum joint obtained by explosive 

welding and follow annealing are presented in current paper. It was shown that significant structural 
changes consisting of tantalum particles and copper grains growth have been occurred at temperature 
above the 600 ° . At 900 °  in copper and tantalum mixing zone was formed more equilibrium struc-
ture than of initial. 
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By mean of high power electron beam vented to the atmosphere Ti-Ta coatings on the titanium 

base were fabricated. Coatings were overlaid in 2, 3 and 4 passes. Influence of passes number on the 
structure formed during electron beam treatment was analyzed. Data considering distribution of mi-
crohardness rate in the specimen cross-section were given.  
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The metallographic investigations of heterogeneous welding joint's fracture surface after cyclic 

loading are presented. An analysis revealed that high-strength structures formed in the intermediate-
field region of joint adversely affect on the crack growth resistance. 
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The need for a fast estimate of quality of welded joints is shown. The research results are 

provided. 
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Presents the directions used in modern engineering to improve the technological preparation of 

production of parts with spatially complex surfaces. 
 

     -
   ,  -  

.   : - , , ,   -
  ,      

. .        ,  
     

         -
   .       -

  ,  -  -
,   40…65 %.         -

   . 
 ,     -
     , -

       , 
        . 

         
  .      -

  ,   , 



333

,     , -
    .  
      -

  ( )    -
: 

  ;  
  ;  
  ; 
   ;  
      ; 
  ;  
  .  

        
     . 

       -
       

CAD/CAM-  (Computer Aided Design / Computer Aided Manufacturing), -
      -

          
  .         

 ,        -
   ,    ,  

       ,   
  .      

    ,    
   .     -

    (Computer – Aided Engineering) –  -
 ,    ,   

       -
     .    -

    :   -
,   ,   .    

    ,     
   . 
 ,       

       -
 ,     : 

-   (Project Management System) –  -
 , ,       -
        -



334

   .     -
     .   

      ; 
-   (Business Process Management) –  -

    - .     
       . 

        
.       -

. 
-    (Personal Information System) – 

,     , -
   ,   . -

        -
 . 

  ,  ,   -
 CALS- ,   30-40 %    

.  CALS-     
[1]: 

•        -
  (     ) –  20-30%; 

• ,        -
 –  15-20%; 

•      –  20-25%; 
•        –  60-70%. 

,       -
     -

 ,      .  -
   -    

,       
     : 

•       -
 ; 

•        -
    ( ),  -
       -

       ; 
•       

    ; 
•       -

; 
•        



335

9000:2000     . . 
 ,     CALS-   -
    ,   

      . 
        

    -   
        

       , 
  : 

-        -
 ;  

-         
-  ; 

-       -
-  ; 

-       -
 . 

       -
  ,     -

       
,     -   

    -  . 
 

  
1. . . , . . , . . . -   -

 /   – : , 2008. – 128 . 
 
 

.621.735.79 
 

     
   

 
 

. . ., .  . .;   . . 
-    ; 195251, 

- , .  .29; . +7 (812) 552-9302; e-mail: 
radmich@mail.ru, dmitryfmn@yandex.ru 

 
       -

   0,6÷0,7       



336

     45, 40 , 08 13, 08 18 10.  
 
By results of the finite element modelling are investigated the influence of decreasing the  tem-

perature of deformation to 0,6÷0,7 fusion temperatures  under  the  forging   of   elongated   performs 
on the resistance to deformation of steels 45, 40Cr, 08Cr13, 08Cr18Ni10. 
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The article discusses the economic situation and the main problems of the engineering enter-

prise. 
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The method for optimization of operational planning mechanical-assembly small-serial pro-

duction is presented. This method is intended for form of optimal plans of start production.  
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From the standpoint of a process approach to the control existent trends of improvement on organization struc-

tures. It would be possible to present them in a kind of algorithm of project business - processes. In these organization 
structures is secured direct connection between functional and lineal subdivisions of some level. These structures allow 
receiving necessary suppleness in the control of the process. 
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The method for optimization of operational plan of mechanical-assembly repair shop with in-

dividual type of production is presented. This method is based on logistic approach.  
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In paper problems of quality  technological machines in relation to the life cycle of equipment 

are researched. Ways to ensure quality at every stage of the life cycle, as well as its methods of as-
sessment are discussed. 
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Some forms of representation of training materials in electronic form, and also ways of 

their delivery to students are discussed. 
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tem in education in a technical University is offered. The technique may be used for self-assessment 
of the University. 

 
        -

       
  ( )   .   -

       -
      ( .1).    

         -
 .      

(  1). 
 1 

    
, 

    

0,86 - 1  
   , -

      -
 –   . 

0,76 - 0,85  

    , -
     -
 ,    -
      -

 ,     -
. 

0,56 – 0,75 

  
( -

-
) 

    .  
     -

,      . -
     -

       . 

0,36 - 0,55  

  ,    . 
        

  .   
   ,   -

      . 

0 – 0,35 -
 

   ,    . 
       -

,       
  . 

 



377

    

 ;
 ;

 ;
-

 ;
.

  
 
( )

  
( );
  , 

  
  5

( )

   

( );
    
( , );
 « »  

( )

  

   
 

( )

  

   
 

( )

 
   

9004-2010

 = 
0,12· +0,10· +0,10· ++
0,10· +0,13· +0,12· +

+0,12· +0,9· +0,12·  

  
 

«  
  
  

»

  

. 1.     



378

        
   . , -

            -
     . 

      : 
 

 (1) 

 
      

         : -
    . . .  ( -

),    ( )  (  ) 
    ( )  (  ). 

       2. 
 2 

      2012  

  -
 

 -
 

 ,    
,  8792 2133 1298 

 ,  7572 1820 1054 
-  ,  633 272 0 

 ,  4834 1025 1221 
 ,  927 260 114 

    ,  592 165 74 
 ,   

   5 ,  927 260 114 

 ,  350 96 25 
  46 % 30,5 % 25 % 

    -
     67 % 60 % 69 % 

     16 % 11 % 7 % 
    -

 81,2 % 82,5 % 79, 5 % 

   93 % 97,4 % 99,7 % 
, /  0,80 0,70 0,65 

  0,7675 0,6857 0,6431 
 

      -
     2. 



379

      ,   
         -

.       ,  
       -

 .        . 
 

 
 

 1
 

-
, 

 

 
 

 1
 

, 
 

 
 

 1
 

, 
 

-
 

 
-

 
 1

 
, 

2  

 
-

 
 

 1
 

, 
 

 
 

. 2.      
 

  
1.  . .,  . .    

    //   
. – 2007.- 23. - .18 – 24. 

2.  . .     
   // , , . – 2008. - 9. - 

.16 – 23. 
3.  . .      

   // , , . – 2004. - 
1. - .30 – 37. 

 
 
 
 
 
 



380

 621.757 
 

     
     

 
. . , . . . 

    
. . . ,  

. +7(3852) 29-09-23, E-mail: agtu-otm2010@mail.ru 
 

         
   . 

 
Advantages of assembly by a method of an individual complete set in comparison with other 

versions of selective assembly are shown. 
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