




2- -
« »

3

!

 2- -
 « »!

-
, -

, .
-

, , , -
, , .

-
.

.
-

. -



2- -
« »

4

 – -
,

.
 – . -

. -
.

, -
.

 – 
- .

-
, -

.
-

. -
-

.
,

.

.
-

 9001. 
-

,  30 .
, ,

- .
-

. -
, , -

- .
-
-

. , -
. -

, -
.

! -
,



2- -
« »

5

.
, ,

!

,
. .



2- -
« »

6

!

, , -
-

.
- ,

, ,
,

-

.
-

.
, ,

.

. , -
, -



2- -
« »

7

-
, ,

.
, ,

, , -
,

.
, ,

.
, , , ,

,
!

 « »,
. . . . .



2- -
« »

8

!

 2- -
 « ».

.
-

, -
-

.
-

,
. -

, -
, -

.
, -

, -
, ,

.
 « »



2- -
« »

9

. -
-

, ,
.

,
.

-
, . . .,

. . .



2- -
« »

10

19
,

. . , . .
20

. . , . .
28

. . , . .

35

. .
39

. . , . . , . .
43

. . , . .

49

. . , . .
50

. .
53

. .

58

-

. .
62

. . 67

. . , . .
69



2- -
« »

11

. . , . . , . .
71

. .

75

. . , . .

83

-

. . , . .

88

. . , . .
91

. .
97

. . , . . , . .
102

. . , . . , . .

107

. . , . .
112

. . , . .
115

-

. . , . . , . .

120

. . , . . , . . 124

-

. .
130



2- -
« »

12

 «
»

. .
135

. . , . .
140

-
-

. .

146

-

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

151

. . , . .
157

. . , . . , . .
161

-

. .

165

. . , . .
169

. . , . .
176

-

. . , . .
183

. . , . .

186

. . , . .

196



2- -
« »

13

. . , . .

202

. . , . .

208

-

. .

215

. . , . . , . .

219

. . , . . , . .

225

. . , . . , . .
231

-

. . , . .

237

,

241

. . , . , . . , . .
242

. . 247

. . , . .

252



2- -
« »

14

. . , . . , . .

256

. . , . . , . .

262

-

. . , . .

267

- -

- -

. . , . .

271

-10

. . , . .

282

-

. . , . .

286

,

. . , . . , . . , . . , . .
290

,
295

, . .

296

- -

. . , . .

302



2- -
« »

15

. . , . .
305

-

. .

308

-

. . , . . , . .

314

-

. .
318

,
. . , . . , . .

323

. . , . .

330

. .
336

-
. . , . . , . .

342

-

. .

349

. . , . .
353

-

. . , . .

359

. .

363



2- -
« »

16

. .

369

. .
374

. .
378

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

383

. .
389

. . , . , . . , . .

395

. . , . .

400

. . , . .

406

25

. . , . . , . . , . .

411

. . , . .

416

. . , . .

419



2- -
« »

17

 W-Cu, Mo-Cu, Ti-B-Cu -
-

. . , . . , . .

424

-
 Al–SiO2–C 

. . , . .

429

. . , . .

434

. . , . .

438

. . , . .
444

. . , . . , . . , . .

449

. . , . .
454

. . , . . , . . , . .

457

463

-
. . , . . 464

-

. . , . .

469

. .
473



2- -
« »

18

. .
477

. . , . .
480

487

-

. .

488

. . , . .
498

 C 3D 
. . , . .

503

-

. .
507

. . , . . , . .
511

:

. . , . .
519

 «
»,

. . , . .

523

,
-

. .

528





2- -
« »

20

621.914

, 

. . . . ., ., . . , 

, . +7 (4742) 74-39-36, +7 951-305-36-62. 
E-mail: avadro@mail.ru, atbasarets@mail.ru

,
.

In this article is presented the definition model of the strengths operating on cutting 
edge at its exit from a zone of processing. 
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In this article are considered possible methods of handling of helical surfaces on the 
basis of process kinematics shape formation.  
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In this paper the problem of optimization of the parameters of the free abrasives 
processing is considered. This problem is actual for automation of development process. 
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For increase of productivity of details machining the centre «the Combined 
processing» offers the new combined methods with input of a technological current in a 
zone of processing, the development of installations new kinds of tools and new 
technologies are made.
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In article the conclusion of the formula describing a trajectory of movement of the 
centers of balls in the transferring knot of spherical planetary transfer is presented. 

,
.

,
, ,

, .

,
; ,

.

.

. 1. 

,



2- -
»

50

)

B



2- -
»



2- -
»

52

RU



2- -
»

53

E-mail mrsi@bti.secna.ru



2- -
« »

54

,

. ,
,

.
.

.

. 1. 

.
- , ,

,
,

.

,
, ,

,

.

,

,



2- -
« »

55

.

.

. 2. 

.

,
 [3]. 

,
,

 [4-5]. 

. 3. 



2- -
« »

56

. 4. 

 ( )
,

.

 [6] 
.

,
,

. ,

, . . = .
-

,
, ,

, ,
.

 Pz  Py  [7]: 

2

(sin( ) cos( )) sin( ) cos( )
sin( ) sin( ) 2 cos( )

y z zP P P
N ; ( )

sin( ) cos( )
zP NN  , 

2

2 2

sin ( )sin( ) 1
cos ( ) cos ( )

k

. ,



2- -
« »

57

, ,
, ,

.

,
,

 W ,
, .

 Wi
:

i
i

i

NW
N

,

 N i  N i – .

,

.
,

,
 Wi

, . ,

.

1. . . , . . , . . .
: / . . . . . – .: ,

2006 – 544 .: .
2.  RU  97662, 2010 .
3. .  / . . – .:

, 1975. – 541 . .
4. . .

: .
. . . – ., 1964. – 181 .

5. . ., . , . . .
 // . – 1999. – 12. – 

.25–28.
6. . .

: . . . . – ., 1987. – 
186 .
7. . . . – . : , . -- , 1973. 
– 496 .



2- -
« »

58

 614.844.2(043.2) 

. .
 ( ) . . .

, . +7(3854)435304. E-mail: presskov@mail.ru 

,
.

The results of numerical and experimental studies of the assembly process with the 
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The influence of grinding grains’ form on operating characteristics of efficiency of 
detachable grinding wheel was examined. In particular, the following phenomena were 
determined and studied: the dependences of metal-removing action intensity, solid wear, 
effective power spent on grinding, heat intensity of cutoff process and grinding index from 
grinding grains’ form in detachable grinding wheels. Mathematic models that sufficiently 
reflect the determined dependences were developed. The guidelines for improving the 
operating characteristics of detachable grinding wheels were given. 
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In article possibility of application of magnitno-abrasive processing on finishing 
operations at manufacturing of the form-building tool is considered. 
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Addressed    scientific    and    technical   aspects    of   the   longitudinal    plants 
electrogasdinamics. 
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The description of the developed program which allows to estimate size of forward 
corners of grinding grains depending on their orientation of the form and deterioration is 
presented.
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.

 Excel. 

.
 ( . 1 - 3) 

 (1) - (6). 
, . 1, 

:
:  = 18,61·ln (K )  -  44,91 R2 = 0,55;          (1) 

:  = 19,32·ln (K )  -  48,04 R2 = 0,71;          (2) 

.1.

 1 /3L, 
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.2.
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 1/2L, 

, .2,
:

:  = 13,41·ln (K )  -  32,69 R2 = 0,44;          (3) 
:  = 15,26·ln (K )  -  36,02 R2 = 0,61;          (4) 

.3.
,

 2/3L, 

, .3,
:

:  = 9,02·ln (K )  -  22,38 R2 = 0,49;           (5) 
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:  = 9,78·ln (K )  -  24,20 R2 = 0,71;         (6) 
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The possibility of use of electro for forming diamond grinding plates of silicon. 
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In work it is shown that for working out of a designing technique of the 
technological processes providing necessary set of indicators of quality, a 
physicomechanical and structurally-phase condition, development of technological 
inheritance mechanics in a direction of the description of joint formation of these 
indicators is perspective. The functional model of maintenance of operational properties of 
details of cars is developed. 
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Description of imitation stochastic models of abrasive processing with construction 
of histograms of the distribution parametres of the surface roughness of detail 
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In given article the technique of construction of models of operation of flat grinding 
by the circle periphery, based on use of transfer function for the description of process of 
technological inheritance is described. 
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The statement of problem of optimisation of operations of machining of a basis for 
maintenance of the maximum square of contact to a covering and the minimum charge of 
materials taking into account stochastic characteristics of geometry of the tool is resulted. 

.
. ,

,
. ,

, , .

.
,

.

.

.

:
1)  - 

,
;

2)
 - 

 - 
.

3)

.

:
g gC L

dldcclyyV
0 0

max min)],([               (1) 

 Lg, g ; V  – 
, ; ymax – 

; y(l, ) – 
, .



2- -
« »

93

 –  – 
:

max
g gC L

Ï dldc
c
y

l
y

c
y

l
yS

0 0

222

11        (2) 

 (2) 
y(l, ).

 (
)

:
              Ra(y)  Ra                              (3) 

min
0 0

222

11
C L

Sdldc
c
y

l
y

c
y

l
y

g g

 (4) 

,
,  (1)  (2), 

 (3), (4) .
 ( )

,
:

min))((
0

max

L

dllyyS ,                       (5) 

max1
0

2L

dl
dl
dyL       (6) 

 y(l) – , ;
L  – .

 (4): 

min
0

2

1 Ldl
dl
dyL

           (7) 

,

 - 
( ) :  (1), (2)  (3) 
(4) :  (5), (6)  (3)  (7). 

 (1), (2), (5)  (6) .



2- -
« »

94

. ,  (1)  (2) 
:

max111~

min)],([1~

0 0

222

0 0
max

max

g g

g g

C L

gg

C L

gg

dldc
c
y

l
y

c
y

l
y

LC
S

dldcclyy
yLC

V

  (8) 

 (5)  (6) :

max11~

min))((1~

0

2

0
max

max

L

L

dl
dl
dy

L
L

dllyy
yL

S

            (9) 

 (8)  (9) 
0…1.

, ,  ( )
.

,
.

:
)~(1 Vf  - ;
)~(2 Sf  – ;
)(3 Raf  – .

:

max~)~(~

min~)~(~

1

0
22

1

0
11

SdSfSF

VdVfVF

      (10) 

1

1

0
2

~)~( PSdSf         (11) 

2
0

33

max

max

)(1)( PdRaRafdRaRaf
Ra

Ra
     (12) 

 (11) 
,  (12) – 



2- -
« »

95

. 1 2
.

, :

max~)~(~

min~)~(~

1

0
22

1

0
11

LdLfLF

SdSfSF CCC

   (13) 

 (11) :

1

1

0
2

~)~( PLdLf         (14) 

 (10)  (13) 
.

.
 (12). 

.  2 .

21 F)1(FF ,  -  (0  1). 

.
. ,  F2

 F2  F2 .
 F2 .

 40 ,  40 .
:  = 450±20; 1 = 450±20; r = 0,15 … 0,2 ; V = 

60 / .  –  S. 
 S = 0,05 … 1,2 / , 1, r 

,
S~ , L~  R .

 150 
.

 Ra, L~ S~ .
: 1 = 2 = 0,05 (  5%), 

Ramax= 0,04 .



2- -
« »

96

: 0,16  S  0,41 /
 F 

. ,
,

. ,  = 0,8 ,
: S = 0,41 / ;  = 0,9

 S = 0,31 / ;  = 0,95  S 
= 0,199 / ;  = 1 

: S = 0,16 / .

-0,09

-0,07

-0,05

-0,03

-0,01

0,01

0,03

0,05

0,1 0,15 0,2 0,25 0,3 0,35 0,4 0,45 0,5

. 1.  F  S 

 " " ,

 ( ,
).

1. , . .
 / . . , . .  – : - , 2006. - 

198 .
2. , . .

 / . .  – : - . . . - .
. . , 2004. - 198 .

=1

=0,95

=0,9

=0,8

F

S



2- -
« »

97

 621.923 

. . , 
-

- , . +7(812) 434-87-46, . +7(981) 797-03-56. 
E-mail: yv_makar@mail.ru

, , , ,
.

.  t 
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 (t) 
(Sh)

.

Grinding by the diamond tool processes modern materials, ceramics, hard alloys, 
composites, and others. CNC machines using multi-pass grinding carry out the processing 
of these materials. In one pass can be purge oversize and correct inaccuracy prior 
processing. In connection with the development of abrasive processing in modern 
mechanical engineering there is a need to assess the effectiveness of grinding processing 
by diamond grinding disc. 

The number of working grains in the disk (at a depth of cut (t) and the contact area 
(Sh)) is one of the efficiency index of grinding processing of various surfaces. 
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Some questions of application of the radial solid lubricated antifriction bearings 
into supporting units of mining, privately, auger machines are considered. 
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The essence of the technical decision on operative replacement and restoration of 
serviceability of elements cutting head of road heading machine is stated at repair on a 
place of operation. 
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The algorithm design for turning operations of composite materials using artificial 
neural networks. 
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h
 Ra ( . 1) [2]. 

 1 

h,  Ra, 
HNUM h= 0,8714 V0,0208 S0,353 t0,001 Ra=e (0,77+0,14lnV+1.72 S)

HNUA h= 0,4669 V0,214 S0,4311t0,08 Ra=e (0,76+0,12lnV+1.63 S)

PNUM h= 0,5934V0,1896 S0,2776t-0,054 Ra=e (1.14+0.12lnV+2.09  S)

PNUA h= 0,5415V0,2487 S0,7386t0,1063
Ra=e (0,7+0,15lnV+2.27 S)
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This article is devoted the original method of design calculation of angle dimension 
circuits. This method reduces time parts angle dimension tolerances calculation. 
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In given article various schemes of the combined magnitno-pulse processing of 
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The manufacturing techniques of steel piston rings are developed by a method of 
cold plastic deformation at drawing. Modes of thermal processing are certain at 

 holiday,  and . Calculation 
of a degree of plastic deformation is executed at drawing. The substantiation of a choice 
tool  is lead. Ways of -thermal processing of drawing rollers and steel piston 
rings are investigated. 

Industrial tests of rings have shown increase of operational stability 1,5-2 times in 
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Application for calculation of load programs, surface condition and machine parts 
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In work investigates process of processing of details of type a shaft “bitera”  a 
combine harvester a “Vector”.  
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In clause results of research of process of finishing-strengthening processing by 
superficial plastic deformation oscillatoring the tool of the toroidal form with the inclined 
axis are presented.  
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The structure of the technological complexes using concentrated streams of energy  
is considered. Communications between levels of elements of a complex are described. It 
is offered for definition of communications between making elements functional systems, 
functional subsystems and functional elements to build columns of trains. It is shown, that 
the analysis of counts of trains allows to establish quantity of interrelations between 
various levels of components.  
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Studying of anodic behavior of components of stainless steel (chromium and 
titanium)   presented under laser irradiation of infrared radiation spectrum conditions. 
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The results of researching on determination of the extent and the way of influence of 
both mixture`s components and different excipients on durability of grinding wheels are 
presented
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Perspective technical decisions of executive powers of geocourses are presented. 
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The new approach to formation of structure of the future car is presented. 
Definition of a structural portrait of geocourses is made. 
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This article proposes a new tool for finishing work and present results of 
experimental rating of it capability. 
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A facility is demonstrated to use screw drums that provide solutions and concrete 
mixtures components’ particles movement with large amplitude due to their original 
geometry and energy consumption in solutions and concrete mixtures production as well. 
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Substantiation of screw rotors usage as vibration machines’ working organs in 
producing facilities for building industry is presented. In these rotors loading mass 
particles movement with large amplitude is provided only by its original construction. 
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To reduce to fragments different hard materials screw drums are suggested that via 
their original geometry provide not only building materials’ particles movement with large 
amplitude but reduction to fragments process intensification. 
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To divide building materials into fractions screw sieves with perforated walls 
(sieves) on their perimeter are suggested. Through their original geometry they provide not 
only building materials’ particles movement with large amplitude, but intensify processes 
of their division into fractions according to their size and their self-refinement as well. 
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The methods of multivariate statistic analysis are used to process measuring 
information during industrial testing. It allows to determine dynamic dependences between 
the parameters.  
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The basic tasks of the dynamic tests of machines at different stages of their design, 
production, finishing and operation are represented, and the obtained with the aid of the 
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theory of analytical signal interconnections between the elastic and dissipative parameters 
of machine parts and their influence on the frequency characteristics are also given. 
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In the report are obtained the approximate dependences for the heat penetration 
from the amount of the removed allowance for conditions of the rough and clean centerless 
grinding of the external surfaces of the rings of the bearings, with the aid of which it is 
possible to estimate a quantity of passages and to select the number of machine tools in the 
automation line. 
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The formulation of plastically deformed surface layer residual stresses definition 
using magnetic non-destructive control methods is proved as being topical. 
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The contemporary methods of the control of shaping of the properties of the surface 
layer (SL) of material with its mechanical processing assume the use of physical 
regularities. Acoustic emission is one of such methods, which actually reflect the nature of 
the plastic deformation of materials in the microlevel, (AE). Accumulation and the 
transformation of the mechanical properties SL of machine parts both within the 
framework the technological process of mechanical processing and in the process of 
operational fatigue load can be controlled with the use of a method of acoustic emission 
control.
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19 1+ 2 0,36 0,1 0,6147 920036
20 1+ 2 0,24-0,3 0,1 0,4699 345253
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(/3,91*1

016)
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25 + +  0,5 0,06 0,05 0,6681 31020
26  0,5 0,04 0,05 0,3189 53609
27 +  0,7 0,055 0,07 0,4021 46026
28 + +  0,7 0,06 0,025 0,4718 12166
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The analysis of high-pressure boiler drum’s matrix metal and added metal after 
continuous service with using electron microscopy methods and acoustic structure 
investigation is described in the paper. Discovered, that acoustics reach a largest value in 
zone where amplitudes of local fields of internal pressure are maximum.
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The research of a structurally-phase condition of steel 35  is presented, grain
structure, scalar dislocation density and local fields of internal pressure depending on 
processing mode are shown. 
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The model of processes of formation of products is considered. It is shown, that use 
of criteria of carrying over for the analysis of processes of formation of structures and 
phases repeatedly reduces volume of experimental researches of technology of formation 
of a blanket at the combined methods of electrophysical processing. It is shown, that the 
analysis of the generalised schemes of processes of electrophysical processing allows to 
allocate main principles of the organisation of a feedback in open technological system.  
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This paper presents influence of various parameters for minimization of welding-
induced distortion in welding of thin plates from austenitic stainless steels. The technique 
uses three-dimensional structural analyses in a decoupled approach. The numerical 
analysis can predict shape and amount of deformation after welding and so may be utilized 
either as a design evaluation or manufacturing analysis tool. ne of the main method for 
control and minimization of buckling distortion is thermal tensioning method. Width, 
temperature and time of heating are very critical parameters in this method. n the other 
hand heat sink method is another technique for minimization of buckling distortion. With 
the use of SYSWELD program influences of these techniques were determined in the final 
of shape of deformation after welding. For verification of numerical analysis a simplified 
empirical bead on plate test also was done and compared with numerical analysis. 

, ,

.  [1] 
,

.
,

.  1990-

 [2-3]. 

, ,



2- -
« »

 297

.  20 , ,

 ( ) [4-10]. 
 1970-  1980-  (2D) 
, ,

. ,
,

.
,

.
,

.
,

, ,
.

. e
, .

 2D-
,
. 3D- .

,
.

.
, ,

 ANSYS, ABAQ S, MSC MARC, FEMLAB, MSC MARC, LSDYNA 
SYSWELD, . .,

.  SYSWELD 

. ,
,  SYSWELD 

 1 .

 (MIG) .
160×110×1 .  140 .

.
,

. ,  05 18 10 – 
.



2- -
« »

 298

, - ,
 SYSWELD. 

 - 1,8 / ,  77 ,
 30 ,  10 .

 [3] 
. ,

 1 . ,

( )
( . 2). 

,
. ,

-
.

,
 z, 

z.
 32205 , 25088  3D , 3008 
, 13888 

 112 .

.  3D  1,5 × 1,05 × 0.25mm3.
 T 

 ( , , z)  3D 
:

),,,()()()(),,,( kkk

 [ / 3],
[  / (   C)],  [ C], 
[ ],  [ ].

,
:

)()( 44

, 2/30
, = 0.8 

212 /1067.5 - .
,

.
.



2- -
« »

 299

,

. j ,
j , :

jjkkjj )]([1

 E – , ,
; jkkjj 3/1

,
. 0 0

,
2)3/2( jj .

 Y. 
 15 

 5 .
 1. 

,  2194 
 C, .

.

. 1.  ( ),
  ( )

. 1, .

. .
,

 21% . ,
 17,3%. 

 19,5% ,



2- -
« »

 300

.

.
.  3, 

.
,

,
. . 3,  – ,

.  185oC,
74  14,8 . . 3, ,

. . 3, 
.

 ( . 3, )  50 %. 

. 2. 

,

 SYSWELD ,
,  1

.

 19,5%. 

.



2- -
« »

 301

. 3. 

1. James R. Dydo, guidelines for control of distortion in thin ship structures, Journal of 
computational, 1999. 
2. hili Feng, Processes and mechanisms of welding residual stress and distortion, 
Published by Woodhead, 2005. 
3. John A. Goldak, Computational welding mechanics, Published by Springer, 2005. 
4. Panteleenko Fedor Ivanovich, Afshin Heidari Monfared.Temperature and stress in a 
CT3 steel plate during air-arc cutting and welding processes, ournal of engineering 
physics and thermo physics, Vol83,No3(2010). 
5. , ,

, , (2010).
6. Y. eda, . Nakacho. Simplifying methods for analysis of transient and residual 
stresses and deformations due to multipass welding. Trans. JWRI ( saka. Japan) 11 (1) 
(1982) 95-103. 
7. M. Nasstrom, L. Wikander, L. arlsson, L.E. Lindgren, J. Goldak. Combined 3-D 
and shell element modelling of welding, in: I TAM Symposium on the Mechanical 
Effects of Welding. Lulea. Sweden, 1991. pp. 10-14. pp. 197-206. 
8. D. Deng, H. Murakawa, Numerical simulation of temperature and residual stress in 
multi-pass welds in stainless steel pipe and comparison with experimental measurement, 
Journal of computational material science 37(2006) 269-277. 
9. P. Mollicone, D. Camilleri , Simple thermo-elastic-plastic models for welding 
distortion simulation, Journal of Materials Processing Technology 176(2006)77-86. 
10. J. Goldak, A. Chakravarti, M. Bibby, A new finite element model for welding heat 
sources, Metall. Trans. B 15B (1984) 299-305. 
11. SYSWELD  2008, Welding Simulation - ser's Guide. 



2- -
« »

 302

621.35 

-

. . , . . ., ., . . 
 ( )

. . .
, ./  +7(3854)455302, E-mail: mrsi@bti.secna.ru

.
.

Positive influence mehanoactivated influences of a stream of electrolit on structure 
and hardness nickel and copper coatings is shown. The data about modes mehanoactivation 
for improvement of characteristics of coatings is obtained. 
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Results of research of the combined processing of details turning and surface 
deformation with a hydraulic actuator are presented. Possibility simultaneously with 
dimensional and strengthening processings is shown to put coatings of metals 
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The research findings of the technological inheritance mechanics are set forth. The 
processes of the plastic yielding of metal at the deformation site are investigated. The 
surface layer properties during surface plastic deformation are studied as a result of the 
above plastic yielding.
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In the paper, the properties of composite coatings obtained by electrochemical 
deposition from electrolytic solution with ceramic fillers arc examined. It is found that the 
use of a filler during electrochemical deposition changes both ill structure and properties of 
composite coatings. 
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The brief review of vibration mechano-chemical covering and samples of practical 
application of the solid oil on the basis of disulphureous molybdenum, made up under 
codititions of vibrotritment is given in the article.
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The work is devoted to studying the coatings to create by vacuum-plasma. 
Influence of ion clearing on properties of coatings is defined. The action of formation 
vacuum-plasma coatings is fixed. The structural and physical properties of coatings TiN-
Cr2N studied.

-
 – .

-
,

,
, , ,

,  ( ) .

 60-70 . 
,

.
 ~ 10-5×102

, .

, ,

.  10-103

.

,
.



2- -
« »

 343

. ,
 50% ,

,  800-2500 .
,

,
.

 «  – »

 100-300 .

,
, , ,

, .

,
,

.
 5-10 

 (  1),  – 
, ,

 (  2) 
,  [1]. 

 (400-500 )

:
,

.

 573 -
 ( . 3) 

,
.

 1-3 ,
 (  = 0,25-1,0 )

,

 - 



2- -
« »

 344

 [2].  - 
, , .

. 1. 
, ,

60 000 

. 2. ,
, 1000.

 5% HF 

2000 5000 2000 5000
. 3. 

, SE , ×5000: ( ,  =150 ,  = 500 ),
( ,  = 300 ,  600 )

,
-

.



2- -
« »

 345

,
 « ».

,
.  (  300 )

 (  > 600 C) 

 c 
.

,
. , ,

,
,

, ,
.

,

.
 ( . 4) ,

,

.
,

,
.

 20  320 ,
1500  9300 ,

.
-

.
,

,
.



2- -
« »

 346

. 4. 
1 –  60 ; 2 – 

120

-
, . .

 (  5 ),
 " "  (  5 

,  (  5 ).

,
,

.

,
.

,
.

,
, ,

.

 – .

-
.

,
80 /

,
80 /

2 ,

1

2



2- -
« »

 347

.

- - -
. 5. , ×5000 

2
, . .

.
 – , ,

 2-4 . ,

,

(  6, , ).
 ( , )

,
.

.

, .



2- -
« »

 348

. 6. 
 ( 1500): - ;

-

2

,
,

, .
,

,  – 2 .
,

.
.

,
, .

 ( )
.

,
.

1. - . / . .  [
.] – :  « », 2007. – 192 .

2. -
. / . . , . .  / . « , ,

».  « ». : « », – 1996. 



2- -
« »

 349

: 62/002:539.3(075.8) 

. . , . . .,

. - - , (863) 2738 – 360, E-mail: va.lebidev@yandex.ru

,
.

Taking into consideration analogy of the mechanical and thermal processes of 
strengthening, criterion of the efficiency of the dynamic methods of surface plastic 
deformation of parts by means of free followed streems of indentors is given. 
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This is the method of the integrated strengthening of high-speed cutters that 
increases their lifetime 2,3 times. Its essence is to put cutters made of attrition-resistant 
hard alloy metal with the solidity 82 – 84 HRC on the unresharpened surface with the 
subsequent pulse-magnetic processing of materials and epilamization. 
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A basic approach to the development of cutting knives, having different wear 
resistance over the length of the cutting blade is described. A possibility of manufacture of 
working mechanisms of meat-cutting machines from precipitation-hardening steels, having 
equal wearing effect over the length of the cutting blade is shown. A mathematical model, 
establishing the relationship between the conditions of hardening, strain hardening and 
wear resistance of precipitation-hardening corrosion-resistant steels has been developed. 
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The prediction model of residual stresses tensor allocation after surface layer plastic 
deformation hardening, founded on results of finite element analysis simulation, is proved 
as being topical. The residual stresses tensor components value and surface layer depth 
allocation correlations with the basic technological hardening parameters are detected. 
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A set of models for optimization of technological solutions aimed at ensuring the 
structural strength of steel castings. The research is allowed to build a relationship of 
technological parameters of production(casting technology) with the functional properties 
of the metal in steel parts. 
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 The hot deformation of metals in a creep condition is considered. The examples of 
calculations of the top border of speeds of such deformation for the materials, satisfying to 
two various laws of creep, are resulted. 
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The results of microstructure and microdurometrical analysis of coatings which are 
obtained via high frequency current welding are discussed. Coatings reviewed  are made of 
self-fluxing diffusion-alloyed powders on the cast-iron fraction waste products base. 
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The work is devoted to studying the novel technology of producing composite 
coatings using electrospark discharge processing and self-propagating high-temperature 
synthesis. The tribological testings created composite coatings are investigated. Structural 
changes in friction track are investigated at test without lubricant. 
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It is shown that one of the main mechanisms of formation of the structural state in 
the machining program is loading. btained a description of programs loading at equal 
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Questions of formalisation of a problem of a choice of a method of strengthening 
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systems of automation of designing are considered. 

,  - 
. ,

,
.

, ,
 ( , )

 ( , , ).

, :
-

 ( , , . 1);
-

 -70  +500 ;
-  ( ,

);

. 1. 



2- -
« »

 396

-  ( ,
, . 2); 

. 2. 

-  ( , , . 3);

. 3. 

-  ( ,
) . .

,
,

.

,
:

-  (
,

,
);

- ;
-

 ( ,
: ,



2- -
« »

 397

, ,
.);

- : ,
, ;

- -  (
);

- ;
- ;
- . .

,
. .

:
-

( )  ( , ,
);

-
 ( ,

. .). 
,

, ,
, ,

.
.

,
.

.
,

.
,

,
,

. ,
,

,



2- -
« »

 398

.
, ,

.

 ( . 4). 

. 4. 

 ( )
 ( ) ,

,  – 

.
- .

 ( ).
:

,
 – ;

,

;



2- -
« »

 399

; ,

.

:

;

;

;
( )

,  – 
.

,
,

,
. ,

,

.

.

,

.

1. ,

.



2- -
« »

 400

2.

,
.

 621.791.04 

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

. . .

,
.

Longer service life of machine parts, by increasing the hardness and wear resistance 
of clad layers. 

.
, ,

.
,

. . 1, 
2.

. 1. . 2. 

- ,



2- -
« »

 401

, ,
,  « », .

,
, .,

.

.

, ,
 ( )

. ,
, , .

. , ,

,
 Al2 3.

,
 Al2 3 [1], 

 1. 

 1 
 Al2 3

/
1
2 , ,  1000 

 Al2 3

- . . .
. . . ,

,
-125  125 

 25000  80000 .
.

 ~500 .
 ( ).

,  ( D> = 90 )
. ,



2- -
« »

 402

20 40  100 120 . , ,
 20 ,  ~6%. 

-
-12

 20  – 303. 
. 4. 

-12  1,5% .
Al2 3 . 5. 

,
 Al2 3

,  62-64HRC  57-59 .

0 4 0 8 0 1 2 0 1 6 0 2 0 0 2 4 0 2 8 0
0 , 0 0

0 , 0 5

0 , 1 0

0 , 1 5

0 , 2 0

W

D ,  í ì

D ñ ð =  9 0  í ì

d =  5 5  í ì

. 3.  AL2 3

100     500
. 4. -

-12



2- -
« »

 403

-19-01
 Al2 3 -

, ,
. 6. 

 H 50 = 229 – 236 
/ 2.

-3,  50 
 9450. 

,
 ( )
 ( )

 Al2 3 [3]. 

100     500
. 5. -

-12  1,5% .
 Al2 3

100     500
. 6. -

-19 -01



2- -
« »

 404

 Al2 3 .
. 7 

 1,5%  Al2 3.
: 50 = 

549-746 / 2, 50 = 500-524 / 2.
 AL2 3

,
. -

-19 -01
 15%  AL2 3.

 AL2 3

2×5×0,1 ,

JSM-7500FA.
-

. .

100     500
. 7. -

-19 -01
1,5%  AL2 3



2- -
« »

 405

. 8 
.

,  AL2 3
.

. 8. ,

:
1.

-
Al2 3.

2.
.

3.

.

1.  2133-001-76634032-2006.  ( ). – .:
- , 2006. – 18 .

2. . ., . ., . .
. – .: , 2002. -120 

.
3. . ., . . . .: 

, 1993. 254 .



2- -
« »

 406

 621.785.5 

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

, . +7(383)-346-11-88. E-mail: ann-utta@mail.ru 

,
.

.

Process of anode cementation and the thermophysical models describing anode 
heating is considered. Results of experimental researches on anode cementation the 
adequacy of these models are presented. 
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The article is devoted to research of process of finishing-strengthening processing by 
the flexible granulated working environment. Dependences for definition of an average 
arithmetic deviation of a structure of the established roughness, limiting pressure of a 
cycle, depth of the strengthened layer and a degree of hardening from the basic 
technological parameters of process are received. It is developed SAPR TP. 
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The influence of the mineral filler on the operating characteristics of the molded 
articles is shown based on the example of the compositions of polypropylene and ocher
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Results of researches on change of a roughness and contact rigidity of surfaces of 
details from the aluminum alloys processed by deformation with imposing and without 
imposing of ultrasonic fluctuations are resulted. 
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Method of ultrasonic vibrations in ection at sputtering molten metals in powder 
metallurgy is described. Modeling results by the finite element method of ultrasonic 
vibratory system temperature distribution at various temperatures of a spray nozzle and 
using of liquid cooling are provided. 
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This article is about the ultrasonic arc spray technology as one of the most 
perspective technology of the thermal spraying. 
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Results of experimental researches of quality of wear-resistant coatings after 
finishing machining were received. 
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In article problems of management by risks, formation and risk management devel-
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the enterprise are considered. 
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The problems of the introduction of new advanced information technologies to 
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In article the analysis of information control systems by the enterprise of class ERP 
and experience of introduction of such systems at the machine-building enterprises of Rus-
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The article reviews the factors determining the prestige of engineer profession and 
the ways of prestigiousness enhancement of the engineering work in the context of 
innovative modernization of national economy and education. 

.

. , ,
,

. ,  1980-
,

,  1990-
,  2010-

.
 – 

 ( ).



2- -
« »

 499

-
. , , ,

-
. ,

, ,
- . ,

-
, .

 – 
,

,
.

.

.

, ,
.

,
, .

, , , -
.

.
,

, ,
.

 – 
.

.
,

. ,
,

, .
 – 

.
.

,
,

- .



2- -
« »

 500

,
.

- .

,
.

.

.

.
,

.
 1980- ,  40 % 

 (
),

2000-  – ,
, , .

:
,

,
, .

,
 217 . .  5 

 30 %, 
–  50 %. 

,
,

, .

 – ,
, ,

. .
, ,

.



2- -
« »

 501

,
.

,
, , ,

.

.
: - ,

, - ; - ,
,

,
.

,
.

,
.

.
:

,
, .

:
,

.  1950-
,  1990- ,

 – 
, - ,

, .
-

,
.

, ,  (
)

.
,

 2011 , .



2- -
« »

 502

 – - ,
- .

, , ,
,

,
, ,

, .
, ,

, -
. -

 – .  – 
.

,
, ,

. -
,

.
« »

- .
,

, ,
.

.

.

.

.
 – 

.
, .

.
, ,

 (7-10 ).
,



2- -
« »

 503

. 

«  – »,
. 

 « » . 

, 
. , 

 « » 

 – 
, , 

. 

1. .  / 
 /  /  [ ] // 

URL:http://mon.gov.ru (  14.08.2011). 

621 (038)

  
 C 3D 

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

. , . +7(3854)-43-53-06,  +7(3854)-43-53-00. 
E-mail: ag@bti.secna.ru

 « . »  3D 
.

Presents the results of work to create a background of the electronic publication 
"ENGINEERING. Dictionary of term" with 3D illustrations. 

,
,

.



2- -
« »

 504

,
,

.

,
 – 

. :
, , . .

. . .
.

 –  ( .
1)  ( . 2-
6).

,
,

 – 
.

,
.

,

, ,
, , – ,

,
.

: 10238 , 1000 ,
,  1215 

,
, ,

. ,
,

,
.
 Microsoft HTML 

Help.  CAD-
 « » ( ).

:

,



2- -
« »

 505

, ,
;

 3D- , ,
, , ,

,  (
), 

;

: « », « », «help», 

 ( . 1); 

;

, .
 – 

.
,

-
, ,

.

. 1. . 2. -

 657800 
« -



2- -
« »

 506

» (  151001 « »)
 ( )  «

. . . ».
2008
XVI ,

, ,  ( -2008)
( . )  10-

 « »
 XXXIV 

 ( . ).

. 3. 
. 4. 

. 5. . 6. 
   

« » 0321100666, DVD-R
. -

: http://webfile.ru/5250791.



2- -
« »

 507

621 (038)

  
  

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

 « 4»
. . . 

. , . +7(3854) 43-53-06,  43-53-00. E-mail: ag@bti.secna.ru

 « . »
 3D 

.

Presents the results of work to create a background of the electronic publication 
"Engineering terms. Sign Language Dictionary" for people with disabilities in hearing and 
speech with sign language and 3D illustrations of terms. 

,
,

.

. ,
.

, .
,

.

. . .
 ( . .)  

 4  ( . ., . .)
-

 «
. ».  - 



2- -
« »

 508

,

 (3D , ,
. .). -

, .

« . » ( :
. ., . .),

 2008 .
:

, ,
, . ,

, ,

.
/

.

.
,

 ( .
. 1). 

.
,

 ( ) , 3D 
.

,
,

 ( . . 2).
 3D , ,

, ,
 ( . . 3, 4, 5  6), 

– .
.

: 203 , 136 
, 79  5 

.



2- -
« »

 509

. 7. 

. 8.  3D 



2- -
« »

 510

. 9. . 10. 

. 11. . 12. 

: ,
, , ,

,
- ,

.

«  4». 
«  …»  « »

.

« . »
( .  7  8)  2011  (

 « »  0321100085). 
 DVD-

.



2- -
« »

 511

. 13. 

. 14. 

 334.723 

. ., . . . . ., . .

. . .
, . +7(3852) 29-09-64. E-mail: k1232@mail.ru 

 (  217- )
. . . .

In article scenarios of creation are considered by HIGH SCH LS of the small 
innovative companies (it agree 217-F ) and experience of activity of the small companies 
in the Altay state technical university of I.I.Polzunova is analysed. 

.



2- -
« »

 512

, .
- ,

, ,
.

. . .
, ,

 ( , , ).

 ( )
,

,
 ( ),

 « » .
2  2009 .  «

 ( ) "
(  217- ).

,

( ),
.

,

.(1) 
,

,
,

( )
,  ( )

.
-217 .

. . «
-  (

 217- )» (2) 



2- -
« »

 513

,
.

 1 
-

 (  217- )
/

1. 100 % -
.

-
;

-
;

-
-

;
-

;
-

,

;
-

.
-

.
2.

.

-
;

- -
;

-
;

-
;

-
.

-
,

.

3. -
 « »;

- « », , « »
, , . .

;
- « »

,
;

- « »

,

-
-

.
-

,

.



2- -
« »

 514

,

.
4.

,

,

.

2, 3. 
- ,

-
,

.

5.

.

-
;

- -
;

-
;

-
;

-
.

-
,

.

6.

,

.

-
;

- -
;

-
;

-
;

-
.

-
,

.

, ,

 -217 , ,
.

,
 ( ,

). .
,

,
.

,
,

. , . .

.



2- -
« »

 515

,
,

.

 -217. 
.

 16  2010 .  19% 

, 41 %- ,  40% - . (3)

, , . .
 ( , . .).

. . .
 12 :  2009  -2, 

 2010  – 4,  2011  – 6. ( . 1)  2009  2 
 « -

». «
»  2010 

 « -2010»
-  1 .

. ,
.

,

,
.

,
.

 10 . .
,

 16  2010 
,  27 

. ,
 65 . . (3). 



2- -
« »

 516

. 1. , -
217

 12 ,
. . . -217

14,4 . .
. . .

. 2. 
.

.
.

 6 ,
2011 .  « »

-
. ,  2011 

 « 11»
, -217.



2- -
« »

 517

. 2. 
.

-217 . . .

. ,
,

,
 « », .

- ,
 « »

-  (
, -217). - ,

-217,
,

.
 « »

-217 ,
-217

.
,

.

- .
,

- .



2- -
« »

 518

, ,
.

 2010 
. . .

 84 . .
 2013 

,
: ,

- , .

. , -

- .
.

- .

, ,
.

,
, -

 « -
»

. , . .
.  « -

»

,
.

,
,

, ,
,

 « »
.

 (
, ).



2- -
« »

 519

,
,

.

1.  02  2009 . 217-  «

 ( )
».

2. . . « -
 (  217- )»  6 2010 

.
3. . . «  – 

217- .» 9 2010 .

 334.723 

. . , . .

, . +7(3842) 39-63-75. E-mail: mip_texmash@mail.ru 

 (  217- ).

In article questions of creation and functioning of the small innovative enterprises 
are considered at HIGH SCH LS (it agree 217-F ). 

,
,

.
 217-  02.08.2009 

 ( )
»

.



2- -
« »

 520

-

-
.

, .

,
,

.
,

.

. ,

, .
,

- ,

.

.

 25%  1/3 
 ( - ),

.

,

 - .

,
.

,

, .

,



2- -
« »

 521

, ,
. .

,
 30  2011 

 1078 
. , 673 ,  62,5 %, 

 217- . ,

. . , 217-
.

. . .
,  217-

. , ,
.

,  217-
.

 217-  (  08.07.2011) ,
 276 600  (

 « » ( )  277).  « » - 
 217-  140 

. , ,
« ».

,
 (310-  27.11.2010), 

 (272-  16.10.2010) 
 –  (

 12  2011 .  677 «

 (
)

,
 (

)».  17-
 « » ,

. ,
. ,

, .
, .



2- -
« »

 522

 – 
,

.  – 
.

.
 – ,

. .
 ( )

.

,
,

,
,

. .
 – 

,
.

 «
 – 2011». , , – 

, ,
,  – 

 – . , 33 ,

,
.

. - ,
.

,
,

,
 «  – 2011», 

 «
». , ,

- ,
,



2- -
« »

 523

. 

, 
, 

. 
, 

. 

.  «
» IV 2011

. 

1.  02  2009 . 217-  «

 ( ) 
».

2. http://www.strf.ru –  «
– STRF.ru». 
3. http://www.csrs.ru –  «

».

 334.723 

 
,

. . , . .

, . +7(3842) 39-63-75. E-mail: mip_texmash@mail.ru 

 94- , ,

 « ».

In article the basic problems 94-F , in particular, with reference to purchases by 
HIGH SCH LS of the scientific equipment and as they dare with acceptance of the new 
law «About federal contract system» are considered. 



2- -
« »

 524

,

 – ,
 « ».  – 

,

,
.

 94-  – -
.

 – 
.  94-

, , ,
. - , 94- ,
 ( , ,  « »)
, .

. , ,
, .  – 

,
.

.
.

,
.

: ,

.
,

. :
… . .

 (
, ,

) - .

, .
.  – .

 94- ,
 ( , « »).

 – 
.

,
100% .  (



2- -
« »

 525

,
)

.
, .

, , ,
,

, ,
, . ,

 (
, , )

 ( )
. -

,
, . ,

.
,

.
…. ,

.
,  «

».

 – 

 – 
, ,

.
.

.
, ,

,
 (  23, .1).

, ,
, ,

.
 ( )

, . ,
, – 

. , ,



2- -
« »

 526

, ,
.

 94-
, , ,

.  «
- , -

,

», ,
 (  14, . 4). 

 223-  « , ,
»,  1  2012 .

,
,

 – ,
.

.
 94- ,

.
.

 25 ,
.

 25 .
 – 

 (  29).  «
,

, , ».
, ,

, , .
 ( )
 10 .

,  300 ,
, ,

.
 – 

, .
.

,



2- -
« »

 527

- , , 
 ( ) 

.  – 
, 

. 

. 
, , 

. 
, 98  «

» , 
94- . , , 

. , 

, 

. , 
94- , 

, . 

1.  94-  21.07.2005 . «
, ,

»
2. http://www.strf.ru –  «
– STRF.ru» 
3. http://gov.ru



2- -
« »

 528

338.46:37

, 

. . , . . . 
. . .

, ./  +7(3852)66-90-90. E-mail: suholga.08@mail.ru

,  ( , -
)

.

,

.

The organic organization that have matrix (pro ect and problematical-conditional) 
organization structures have the most effective state. This condition is accepted to the 
educational sphere too. In organization structures of the matrix types is secured direct 
connection between functional and lineal subdivisions of some level. These structures 
allow receiving necessary suppleness in the control of the process. 

,
,

;  (
); ;

; .

,

 (
 – ). , ,

,
.

: ,
, .

,



2- -
« »

 529

 – ,
 – .

, :
,

,
.

,

,

:
, , ,

.

 (

) :

;
 (

)

;

 ( ,
) . .

,
- . ,
, ,

.
 9000-2005 

 ( - ),
 ( ) ,

, ,
-

,



2- -
« »

 530

 (
), 

.
 – 

,
( ) .

-
, . .

- .

-
 ( )

(  1).

 1 
-

 (  – ,  – ,  – 
 / )

 ( ) / 
,

(
)

…….

:

    

-    

-
,

 ( )  ( )

,

 ( ) ( . 1). 
-

,
 (  2). 

,



2- -
« »

 531

 — 
 (  3) 

.

. 1. 

 2 

 /

j

1 2 3 4 5
 0,0900 

……..     
-

,
;

,

,

-  0,0329 

 0,1000 
……….     
- ,

,
-  0,0166 



2- -
« »

 532

;

………….     
-  0,1100 
     

-

( )
;

-  0,0146 

………     
 0,1220 

-

; ,

-  0,0189 

-

;

-  0,0212 

-
-

;

-

. .,
-

-  0,0289 

-  0,1080 
- -

; ,

-
-

-  0,0195 

…….     
 0,1210 

-
-

.
,

-
-

-  0,0528 

……….    



2- -
« »

 533

 3 

-

1. ,
-

2. ,

,

-
.

,
;

, .

,

, .

,
, , ,

- .
 – ,

, ,

.

, ,



2- -
« »

 534

 « » ,

.

, - ,
,

,
( , ).

.
, ,

,

, ,
.

,

,
.

.


