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by passing high fr quency electric current therethrough. —
. 13.05.2003.

13. . 2002/0091385 1 US. Bonding of soft biological tis-
sues by passing high fr quency electric current therethrough.
— . 11.06.2002.

14. . 6.733.498 2 US. System and method of control f tis-
su  welding. — . 11.05.2004.

15. . .  1 054 637 .121. Bonding of soft biological
tissues by passing high frequency electric current therethro-
ugh. — . 02.1998; .  2006/17 26.04.2006.

16. . 2,321,247 . Bonding of soft biological tissues
by passing high frequency electric current therethrough. —

.02.1998.
17. .  748440. Bonding of soft biological tissues

by passing high frequency electric current therethrough. —
. 09.02.1999; . 19.09.2002.

18. . . 64449 A . ’ -
- . — -

. 03.06.2003; . 16.02.2004; .  2.

19. .  23204 ,  (2006) 61  17/00.
’ ’

. — . 28.12.2006; . 10.05.2007; .  6.
20. . 2007 11798, 61 17/00 .

. — .
25.10.2007.

21. . 4585 .
’ . — . 17.03.2003; .

 3.
22. . 56280 . -

’ . — .
05.05.2003; .  5.

23. . 8733 . – – –
’ . — . 15.08.2005; .  8.

24. . 74300 . -
’  ( -

). — . 15.11.2005; .  11.
25. . 76013 . , -

,  ( ) -
. — . 15.06.2006; .  6.

26. . 82515 . -
. — . 25.04.2008, .  8.

27.  85575 . ,
. — .

25.04.2008; .  8.
29. . 1848 . -

. — .  19.07.2002; . 16.06.2003; .
 6.

28. . . 45292 . -
. — .  03.12.2001.

30.  200707529 . -
- -
, -
,

. — . 04.07.2007.
31. . 200701845 .

-
, -

. — . 22.02.2007.
32. . 2007 09742 . -

. — .  29.08.2007.
33. . 2007 14088 . - -

. — . 14.12.2007.

Considered are R&D efforts and experien ce of using welding and related technologies in different medical applications:
electric welding of soft live tissues to join damaged tissues and recover vital activity of human and animal organs;
hyperthermic methods for welding, cutting and treatment of live biological tissues; magnetron sputtering of coatings used
to cure cardiovascular diseases; implants, prostheses and surgical instruments of shape memory alloys; bioceramic microplasma
coatings for endoprostheses; composite materials produced by using nanotechnologies for targeted transportation of medical
preparations in a living organism; and steam-plasma technologies for disposal of medical wastes. 
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— 1(41). — . 30–37.

6. BS 7448. Fracture mechanics toughness test. — Pt. 2: Met-
hod for determination of critical CTOD and critical J values
of welds in metallic materials. — Publ. 1992.

7. CAN/CSA-S473–92. Canadian standard association. Steel
structures. — Pt. III: Of the code for the design, construction
and installation of fixed offshore structures. — Publ. 1992.
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 // . . — 2004.

— 1(37). — . 75–89.
9. R6 Revision 3. Assessment of the integrity of structures con-

taining defects. — British Energy Generation Ltd., Amend-
ments 10, May 1999.

Prevention of brittle fractures of welded structures of a shelf is an integrated problem, including the development of
base and welding materials of high cold resistance, their certification by parameters of crack resistance and grounding
of their applicability in the structure elements at a preset level of external effects on the basis of fracture mechanics
approaches. To follow this path, it is necessary to solve a number of theoretical problems, connected with peculiarities
of crack resistance tests of structurally non-homogeneous material of welded joints, interpretation of tests results, characterized
by a large scattering, grounding of main principles of conductance of estimations. It is shown that the strength assurance
by the criterion of prevention of brittle fractures requires not only the application of cold-resistant materials, but also
optimizing of welding technology, updating of methods of non-destructive testing and criteria of assessment of quality
of welds, as well as regulation of stress level in the structures. 
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The main aspects which define the manufacture of technical products are reviewed. The characteristics to modern
technologies of material joints are given concentrating on up-to-date developments. The forecast for the prospects of
development of joint technologies including microjoints was made from the point of view of  technical and cost efficiency.
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Diagnostics is an integral part of the technological process in manufacturing materials and products. Availability of
high-quality materials and technologies of structure fabrication in the absence of effective diagnostic methods does not
guarantee safe operation. Procedure and means of technical examination of various objects developed at ETC «Welding
and Inspection» at the N.E. Bauman MSTU, are described.
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The most important task of modern materials science is development of advanced light high-temperature materials. Modern
high-temperature materials based on solid-solution and dispersion strengthening of the metal matrix, cannot fully meet
the requirements made by designers of advanced aerospace products. This task can be solved using advanced high-temperature
materials based on intermetallics. The most attractive for these purposes are intermetallics formed by transition metals
and aluminium, more often called aluminides. US achievements in this field are noted. 
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The paper contains a review of laser welding research works conducted at Instytut Spawalnictwa (Poland). It also presents
the equipment and investigation related to the use of hybrid processes and describes application of two types of laser
groups, i.e. CO2- and Nd:YAG lasers, in welding processes providing examples on the use of these technologies in
machine-building and automotive industries, as well as in welded tailored and tubular blanks. 
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Welding of advanced and modern materials and joining of material combinations create new demands for the welding
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The problems of weldability of heat-hardened rails of modern production using the flash-butt welding method, development
of technologies and equipment for their joining have been considered. It was shown that some uncontrollable impurities
in rail steels deteriorate their weldability. The technology and equipment for welding of heat-hardened rails have been
developed, providing the mechanical properties of welded joints on required standards. 

 03.03.2008

138 11/2008



 621.791.001.12/.18

-

. , - - . (KZU Holding Ltd., . , )

,
, , , -

.

: ,
, , / - , STT- , -

, ,

- -
.

-
-

, -

,
. -

,
:

;

, -
; -

-
;

.

. -
-III. -

-
, -

, -

.
-

. -
 ( ), -

.

,
, -

, -

 ( ).
,

.

. -
-

. , -
 « »

 CRC ( . 1). -
-

 — , -
, -
, , -

.
/

.
-
,

. -
 500 -

.
, -

 10 /100 -
.  10 

,
.

/ -
-

,
. -

© . , 2008

. 1.  CRC 

11/2008 139



 AWS
. 1, 

. 2.
 « »

 «Innershi-
eld», -

. -
 «Innershield» , ,

-
.

-80 ( -65).
-

, -

.
-

.
 «Innershield» -

 API Std. 1104, -
.

, -
.

 «Innershield NR-204H» -

.  «Innershield» NR-207, NR-207H
 NR-208H ,

.
 «Innershield» -

.
-

 ( . 2) 

. -
-

, -

.
,

,
, -

-

.
-
-

 STT , -
,

- .
 STT- -

 ( . 3).
 STT -

-
 « »  «IN-

VERTEC STT II», -
:  STT (

) -

-

, -
.  STT 

 1.  AWS

, , , %

CV, /
2

 ( )
R

b
–29 –40

NR-204H

E71T-GS

1 539...560 . . . . —

NR-207/207H*

E71T8-K6

525...560 420...497 22...30 68...289 51...170 85...90

NR-208H

E91T8-G

630...651 567...574 25...27 68...187 42...170 90...95

*  48 T = 105 ° .

 2. -

 AWS

A4.3-86 (Mercury Method)

[ ],
3
/100

0.068" (1,7 )  5/64" (2,0 ) NR-207 6...13

0.068" (1,7 )  5/64" (2,0 ) NR-207 5...8

0.068" (1,7 ) NR-208H 4...5

5/64" (2,0 ) NR-208H 5...7

. 2.  ( )
 ( )

140 11/2008



( . 4). -

, -
.

, -

.

, -
, -

-
.

,

-
, -

( . 5); 
; , -

, .

-
. -

-
. -

.

.  «ESAB» -

 (HLAW), -

, , . -

.
-
-
-

. -
, , -

.
 HLAW -

 ( , -
, ) -

/  ( -
; -
;

; -
,

).
.

.
-
-

.

-

. 3.  STT

. 4. 
: 1, 2 — -

; 3 —  STT

. 5. ,
 ( )  STT ( )

. 6.  A21PRD ESAB

11/2008 141



, . -
, -

-
. , «ESAB» 

21 PRD Orbital ( . 6).

 ( . 7, . 3).
-

. -

 4. 

,
, ,

, ,
,

1,2 150...190
;

18...22 2...4 10...15

,
, ,

,
/

,

( -
-

)

2,4 (2,5)
350...500 24...28 45...75 25...35

3,0 (3,2) 430...520 24...32 50...70 30...35

( -

)

2,4  (2,5) 300...400 24...28 50...80 25...35

3,0 (3,2) 350...450 24...30 60...80 30...35

. 1.  2,4  3,0 . 2. 

 0 30°. 3.  0 10°.

. 7. /

 3. -

S, a, b, ,
D ,

<5 — — 30 3 >100

( ) >10  0,5 1,5 10 >133

( ) >10  0,5 1,5 10 >133

.  — ; ( ) —

:  — ; ( ) —

:  — .
. 8. ,

142 11/2008



,
, ,

e .
-

 10 
/ -

. -
, ,  ( . 8) -

-
.

-
 ( . 4) -

:

; -
; -

.
, , -

, -
-

, :
, .

/
,

STT- .

The paper describes the modern welding technologies used in site works in construction of main pipelines, pumping and
compressor stations, technological pipelines in power engineering and chemistry, large-sized structures. 

 11.04.2008

 621.791.011

 —

.

( - , - , . , )

. , ,
, ,

. , .
.

: , , -
, , , ,

,

,

, -
, , -
, , -

-
. ,

-
,

,
.

-
, ,

 ( . 1).

© .  , 2008

. 1. ,
, -

 [1]

11/2008 143



.
, -

, ,
-

, -
 ( . 2).

 « -
» ,

, -
,

, -

.
-

, -
,

.
, -

, -

-
. -

, -

,

. -
-

-
.

, -
-

.

-
.

 [2] -
,  IX ( ),

( . 3). 

-
.

, -
-

. 2. ,  ( )  ( )

. 3. ,
[2]

144 11/2008



. -
, -

, -
. « -

, -
. ,

-

-
,

. , ,
, -

,
, -

.
-

, , -
 ( )

,
. . 3,

 ( )
-

» [2].
-
-
-
-

. -
-

 ( , , -
). -

-
-
-

, -
,

-

.
-

-

.  [3] -
-

 « », -
,

« » ,
, ,  ISO

581-1980, DIN 8528 ( ), -
 ( ),

 ( ),  2601-84
( ),  3761.1-98 ( ) -

. -
,

 « -
» -

- , . .
;

 « » -
, . . -

. .,
;

,  « -
» — ,

. -
,

. ,
.

, -

-
,

( -
),  « »,

« », . . -

. ,

.
-

.
:

,
, , -
, , -

 [5]

, %
( )

10 1

, 40...60 1,3...2,0

» » 60...75 1,5...2,5

25...35 1,0...1,5

 ( ) 25...35 1,0...1,5

11/2008 145



, ,
, , , -

, -
. . 4 

-
.

-
-

 ( ),
, - -

, -
 ( . 5).

, -
, .

-
.

-

, , -
. ,

, -
., -

, -

-
.

-
.
-
,

. -
-
,

.
,

,
. -

-

.

 [6–9], -

 1  60 .

-
, ,

,  [8, 10].
-
-

 ( . 6), -
-

.
-

:

;
. 5. 

. 6. -

. 4. -
 [4]

146 11/2008



-
;

-
-

.
-

,  [11] -
 [12]. 

-

, ,
-

. -
-

, , -
.

-
-

. -

-

 [13], -
-

 [14].
 — , -

,
, -

-  [15]. 
,

-
, -

 4  16 
[13, 16]. - -

- , -
 [13, 17–19]. 

-
, -

 20 110  [13].
-
-

-
380 -

 (
 10 12 ).

-
 [15].

3,5 , -
.

. -

, , -
-

 [10].

, -
-
-

-
-

, , -
 [20].

-
-

, -
,

.

 [21]. -

.
-
-

,
. -

, -
-

, -

, ,

-
. -

 20 -

, .
-
-

, -
, -

, ,
, .

,
-

-
. -

 (
98 %) , ,

 X1CrNiMoCuN33-32-1 (  33, .
 1.4591)  X1CrNiSi24-9-7 (  700 Si, .
 1.4390).  33 

, -

[22],  700 Si 
-

. -

11/2008 147



 ( -
)  ( . 7) -

, -
 ( ) . -

-
,

-
 6 .

. -
-

, -
-
-

,
 [23].  700 Si

,
.

, -
,

, , -
.

-
,

, -

. , -
-

.
-

.
,

,
,

, . .
.

-
, -
,

. :
-

, , 91 92,
-

, ,
,

. -

, , -

;
-

,

 700 ° . -
-

, -
.

, , -

 X10CrMoVNb9-1
 ASTM, 91, .  1.4903 

,  ( . 8)
[24].  (  ISO) 

 610  630 ° ,
-

, , ,
-

,
/  ( . 9).

-
, ,

-
 (SFC), -

-
. -

-
-

. 8. 
[24]

. 7.  700 Si,

 [21]

148 11/2008



, -
 SFC -

,
-

. -

-
,

, -
, -

.
-

, -
 ( )

 (ODS).
-
-

 ICE2. -
,

, -
,

-
. -

-
 « » . -

,

. , -

,
-

,
, -

.

.

, -
 ( -

, , ,
. .). -

, -
,

, -
, ,

.
-
-

-
-
.

, -
 ( -

), , -
, .

, -
-

, . , -
-

, -
. -

. -
-

.
, ,

-
,

,
-

.

. -
-

,
,

, . -
-
-
-

. -
, -

,
.

-
-

. 9. 
91  ISO [24]: 1, 2 — 

-
; 3 — -

; 4 — /

11/2008 149



-
.

-
. -

,
,

-
, -

.

-
, -

, ,
-

.

1. Studie N. N. Institut fu r Fu ge- und Strahltechnik. unvero-
ffentlicht. — Magdeburg: Otto-von-Guericke-Universita t,

2000.
2. Improving quality of life — through optimum use and inno-

vation of welding and joining technologies / C. Smallbone,
M. Kocak et al. — Draft document for comments. IIW-
White Paper. Villepinte, 2007. — P. 15–28.

3. Weldability of materials / K. A. Yushchenko et al. — Kyiv:
E. O. Paton Electric Welding Institute, Ukraine. — IIW-Doc.
VI-842–07.

4. Forschung N. N. In der Fu getechnik — Innovationen fu r
die Wirtschaft. Gescha ftsbericht der FV Schwei en und
verwandte Verfahren des DVS, 2000. — S. 11.

5. Filetin T. The trends in development of advanced materials //
4th European conf. on welding, joining and cutting, Dubrov-
nik, 2001. — P. 1–9.

6. Gregory J. K. Titanlegierungen in der Meerestechnik // Me-
tall. — 1990. — 44,  6. — S. 540–545.

7. Ru dinger K. Rohstoffversorgung, Erzeugung und Marktent-
wicklung fu r Titan // Thyssen Edelst. Techn. Ber. — 1982.
— 8,  1. — S. 57–63.

8. Pariser H. H. Der Titanmarkt in den USA // Metall. — 1984.
— 38,  6. — S. 581–583.

9. Pariser H. H. Der Markt fuer Titanhalbzeuge // Ibid. —
1983. — 37,  6. — S. 625–627.

10. Metallurgie und Technologie des Schwei ens von Titan und
seinen Legierungen / V. N. Zamkov et al. — Kiev: Nauk.
Dumka, 1986.

11. Errungenschaften im Gebiet des Schwei ens von Titan /
V. N. Zamkov et al. // Avt. Svarka. — 1993. —  5. —
P. 25–27.

12. Broden G. Diffusionsschwei en von Aluminium- und Titan-
luftfahrtwerkstoffen. Fuegen von Hochleistungswerkstoffen,
Duesseldorf: VDI-Verlag, 1993. — S. 39–52.

13. Schwei en von warmfesten Titanlegierungen und Titanalu-
miniden / C. Broden et al. — 2002. — 154. — S. 49–52.

14. Schultz H. Schwei en von Sondermetallen // Fachbuchreihe
Schwei technik. — 1971. — 59.

15. Lison R. Einsatzmoeglichkeiten thermischer Fuegeverfahren
fur Sondermetalle. — Radex-Rundsch: Verlag, 1988.

16. Einfluss von fluoridhaltigen Pulvern auf die Schwei gutpo-
rositaet beim WIG-Schwei en von Titan / V. N. Zamkov et
al. // Avt. Svarka. — 1983. —  4. — P. 34–38.

17. Le Soudage A-TIG du Titane et des ses Alliages / B. E.
Paton, V. N. Zamkov et al. // Soudage et techniques Connex-
es. — 1998. —  6. — P. 23–26.

18. Consumables and methods for welding titanium for aerospa-
ce engineering applications / V. N. Zamkov, V. P. Prilutsky,
V. F. Topolsky // J. of Advanced Materials. — 2000. — 32,

 3. — P. 57–61.
19. Perry N., Marya S., Soutif E. Enhanced weld penetration in

titanium during GTA and laser welding through flux applica-
tion // 9th World conf. on titanium, St. Petersburg (Russia),
June 1999.

20. Sibum H., Stein G. Titan, Werkstoff fuer die umweltscho-
nende Technik der Zukunft // Metall. — 1992. — 46,  6.
— P. 548–553.

21. Metallische N. N. Werkstoffe und ihr Verhalten beim
Schwei en // Jahrbuch Schwei technik. — 1991, DVS-Ver-
lag. — 1990. — S. 41–51.

22. Krupp VDM: Nicrofer 3033 — alloy 33 // Material data
sheet. — 1995. —  4142.

23. Herold H., Neubert G., Zinke M. The suitability for welding
of a special stainsess steel with high silicon content //
Schweissen und Schneiden. — 1999. — 51,  6. — S. 322–
328.

24. Krebs S., Herold H., Neubert G. Orbital welding in high al-
loyed high-temperature 9 % Cr-steels // 16th Intern. conf. on
production research, 29.07–03.08.2001, Prague, Czech Re-
public, 2001. — Paper 0418.

The author report on a new concept of an integrated consideration of joinability, including all modern variations of
modern joining processes is presented. Joinability takes into account all special influences on a joint component as
affecting joint suitability in respect to material, joint capability for processing, and joint reliability for use and service.
Special selected examples explain the self-contained concept of joinability, and solutions for the preparation of production
are offered. 

 20.02.2008

150 11/2008



 669.539;624.078.3

’

. .

( - - . . . , . , )

. , ,
’ .  —

, ,
.

’ ,  (
).

: ’ , , -
, , , ,

,

-
- ,  ( -

)  ( )
 [1].

,
- , ,

:
 (C)  — 

(P) .
C P —  ( . 1, ) -

, -
- ,

 ( -
, ) -

 ( ) . -
, -

,

 —  (C P
, . 1, ) .

max
, -

 ( ). -
, -

-
 ( ) -

 ( -
) ,

:

Fs(I1, I2, I3, C1, C2, C3 )  0, (1)

I
1
...I

3
 —  (

), C
1
...C

3
... — ,

.
,

-

-
. ,

-
 — . , -

,

,
( ) -

.
 ( )

, -
, -

 ( . 1, ): -
C P-

 ( ) ,

, -

 ( ).

- -
 ( . 1, ).

© . . , 2008

. 1. :  — ;  —
;  — 

11/2008 151



,

C P .
-

, ’ .
-

, -
( ) ,

-
 ( -

’ ),
, -

, .
- ’ -

 ( )
- -
. - -

’  [2]
,

( ) ’ , -

.
 ( -

) -
 ( ’ -

) .
-

 [2, 3]. 

-
. ,

,
.

 (
),

( )  ( )

 (
–1

).

- -
-

:  ( )

 (
–1

), -
 (K

IC
).

-
-

K
IC

Ic
 ( -

) . -

-
 ( . 2), 

v(K
I
)  (K

I
)

.
K

Imax
 = K

Ith
,

-
, K

I
 < K

Ith
 ( ).

-
’ -

. -
, ’ :

, , , , ’ -
,

,
’ -

.
,

. . .
( )

, -
’ .

,
 — 

’ . .  [4].  I ,
. . , . . , . . -

, . . , . . ’
[5–7] -

.
-

, , .
. 3  [8] -

-
15

 190 .
-

.  [8], 

 — -

. 2.  (v–K-
): 1 — , Kth; 2 — 

; 3 — 
KImax = KIfc

152 11/2008



K
IC

K
th

. -
,

, ’

. -
-

’ , -
. ,

-
-

. -

 (

)
,

-
,

-
.

-
,
-

, ,
’  [7]. -

, , -
, .

-
, -

-

( . 3). 
-
-

.
,  RQN601

[9] ( . 4). -
-

. -
-

. 4, -

Ic
 — . 5. -
 ( . 5) -

 ( OD),

Ic
, -

,
 ( )

’ ,
.

, -

Ic
-

.
,

, ,
-
-

,
’ .

’ -  [10] 

. 3.  15 1 1  ( )  ( )  190 .
 (

o
 – 

g o
100 %)

. 4. ’
RQT601  ( )

’  ( ): I —  ( ); II — 
( ); III — 

11/2008 153



 ( . 6).  [10]
- -

-
.

16 .
y
(x)

-

b(b
1
, b

2
, b

3
),

yi
 =

= b
i
 + e

yi
(x), i = 1...3. 

d
p

. 6, 1–3
b

i
, p =

= const, 1 , 2 , 3  — -
.

, -

Ic
, -

-
,

b . . 6 -
,

( ) d
p

-

. -
. -

c
- -

 [1], -

Ic
-

 ( ),

d
p
.

c
-  [1] d

p
-
-

 2l
0

’

p
0

:

dp l0 sec
p

2 0

 – 1 ,
(2)

0
 — 

.

0
, ,

0

1

2 0,2
.

 (2l
0
, d

p
 << l

0
) -

p  (p = p
*
),

d
p*

 = d
*

. -

c
- ,

-

Ic
 = 

~
Ic

-

, ’ :

~
Ic  8 0d E , d  < l0. (3)

d
*
 ~ l

0
, -

.  (3) 
~

Ic
,

, -
, -

. , -
 (3) 

~
Ic

d
*
,

 ( )
’ .

J-
-

. ,
-

, -
, J- . -

-
 ( ) -

. 5. Ic
’  RQT 601, -

Q
[9]

. 6. y(x)
b  (1–3) (1 — b1 =

= 1,28; 2 — b2 = 2,56; 3 — b3 = 3,08 )
(1 –3 ) 16

154 11/2008



,
( ) ’ -

, -
-

’ .
–  [1, 11] 

.

-
’ .

-
. -

 ( )

J- ,
c
- -

 [1] 

J- .
c
- -

, ’ -

Ic
-

- -
, - ,

: 2  = 
0 Ic

,  — 

;
0

1

2 0,2 B
 — -

.

JIc  2
1

2 0,2 B
~

Ic,
(4)

~
Ic

 (3).

, -
J- .

-
-
-

.  1980-
. . , . . . .

 [12] 
- ,

.
.

-
-

K
I
,

-  « -
– »  (
).  [12], -

 « – »
 pH E
 (pH)

s
E

s
-

 (pH)
t

E
t

. -
 (pH)

t
E

t
 [12, 13].

- -
-

,  [12, 13]
-

:

v f KI, pH t, Et , (5)

K
I
 — 

; (pH)
t

E
t
 — 

-
 « – ».

 (5) ,
 (v – K

I
) -

:

(pH)t = const, Et = const. (6)

 [12], 
(v

max
)  « – -

» ,  (pH)
t

E
t

,

vmax f KI, pH t
min

, Et
min

. (7)

 [13]

 (pH)
t

E
t

 « – »,
-

.
-
-

- - -

’ , -

. 7.  (v–K- )
: 1, 2 —  ASME;

3, 4 —  [15] ( -
); 5 — ,

11/2008 155



. -
, -

,
,

- -
- -

’ -
,

-
 [14]. 

.
. 7 -

 [15] 
’ ,

,  ( -
)

, 4
, 5

 (7). 
.

-
-

-
’  «

– ». -
- .

. .  ( )  « -
 ( .- , ) [16, 17]. 

-

.

1. ,
’

- -
-

( ) .
2. -

Ic
J

Ic
- ,

-

’ ,
-
-

,
.

1. . . -
. — : . , 1991. — 412 .

2. Panasyuk V. V. Strength and fracture of solids with cracks.
— Lviv: Karpenko Physico-Mechanical Institute, 2002. —
464 p.

3. . ., , . .
. — -

: . , 1977. — 277 .
4. . .

 // .
. — 2000. —  9–10. — . 3–9.

5. . ., . ., . .

, -
 // . . . « -

». — -
: . . . , 1988. — 396 .

6. . . -
. —

: . , 2006. — 617 .
7. . . . — :

. , 2005. — 441 .
8. . ., . ., . . -

’  // .- .
. — 2007. —  1. — . 73–79.

9. Neves J., Loureiro A. Fracture toughness of welds — effect
of brittle zones and strength mismatch // J. Mat. Proc. Pro-
cessing Technology. — 2004. —  153–154. — P. 537–
543.

10. . ., . ., . .
- -

 // .- . . —
2004. —  5. — . 63.

11. . . . — .:
, 1974. — 640 .

12. Panasyuk V. V. Ratrych L. V., Dmytrakh I. M. Fatigue crack
growth in corrosive environments // Fatigue Fract. Eng.
Mater. and Struct. — 1984. — 7,  1. — P. 1–11.

13. . ., . . -
-

. — : , 1999. —
341 .

14. . ., . ., . . -

-
 // . . — 1986. — 266,

 5. — . 1128–1131.
15. Bamford W. H. Application of corrosion fatigue growth rate

data to integrity analyses of nuclear vessels // J. Eng. Mater.
and Technol. — 1979. — 101,  3. — 182–190.

16. -

 / . .
, . . , . . , . .

// . 9- .  « -
». — , 1987. — . 89–93.

17.
 « -

- » / . . , . .
, . . , . .  // .

. . . — 2007. — 51,  3. —
. 218–226.

The development of the methods of welds strength and durability assessment are the most actual trends in the science
about materials strength. It is known that the state of material in the zone of joint weld differs from the state of the
material that is joined by certain welding technologies. There are always different damages in the zone of the joint
weld-defects, residual stresses that should be taken into consideration while calculating strength and durability of welded
structures. The synthesis of some investigations on the influence of mentioned factors on strength and durability of welds
using the concepts of up-to-date fracture mechanics of cracked solids (fracture mechanics) are given below. 
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The contribution deals with the relation between the standards ISO 3834:2005, ISO 9000:2000 and ISO 9001:2000,
explains the changes related to the version ISO 3834:1994, the extension of its applicability, and their connection with
the European Directives. Moreover, it lists the requirements on manufacturers of welded products, and mentions the
possibility of combined (harmonised) certification for the use in different regions of the world. 
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Extremums of strength, ductility and hardness of two-phase metallic and non-metallic materials containing nano- and
microsized phases were established experimentally. It is shown that the ductility maximum, minimums of strength and
hardness are characteristic of materials under the condition of equality of mean grain size D and mean free distance

(mean free path) between the second phase particles , i.e. at D = . Maximums of strength and hardness are achieved

when the mean free path  is equal to the mean distance between particles , i.e.  = . In microlaminate materials

the dimensional effects are manifested at values of alternating layer thickness below 1...2 m. An interrelation is established
between the specific surface of the interphases and extreme values of mechanical properties of two-phase materials. 
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Generalized are the results of many years of research aimed at development of physico-chemical fundamentals and
optimum design-technological realization of the processes of plasma nanopowder metallurgy, ensuring the production of
a wide range of powders of the nanosized elements and compounds to produce on their basis nanostructured functional
and structural materials with special properties. The main directions are determined in the path of application of the
produced nanopowders and commercialization of the developed processes of plasma nanopowder metallurgy. 
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In this paper a design and implementation of welding telerobotic system (HIT-WTRS) is presented, which is dedicated
to remote welding maintenance in inaccessible or hazardous environment. The system integrated three technologies,
namely laser scan vision sensing (LSVS), stereoscopic video display, and virtual environment-based plan and control.
Three control modes are emphasized in this system respectively, which are teleteaching, autonomous control and virtual
environment-based supervisory control. The laser scan vision sensor is used as autonomous welding path planner, and
is also employed to provide the welding joint profile feature point for teleteaching. The graphics environment is used
as simulation and path plan platform, and is also used as multi- viewpoint supervisory window to monitor the remote
environment when arcing. Some performance results and ways to improve the system are discussed.
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Methods of non-destructive quality control and determination of stress- strain state and residual stresses of welded joints
and structures using electron shearography and speckle-interferometry were developed. The compact shearography and
speckle-interferometry measuring systems have been created allowing examination of welded structures under the conditions
of their manufacture and service. Computer systems for processing interferograms and determination of fields of displacements,
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The education according to the IIW system  which is internationally approved is the striking example of  reorganization
and harmonization of national and international standards on the personnel qualification. The preparation technique is
continuously improving through the teaching conceptions which are supported by multimedia and Internet. Ever more
complicated multimedia technologies require opportunities of similar teaching of qualified personnel also in the field of
testing technology. 
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The results of investigations of effect of oxygen and chlorine-ions on the susceptibility to corrosion cracking of chro-
mium-nickel austenite steels in high- parameter water are given. For separate steels the results of tests in boiling water
solutions containing 42 % MgCl2 and 40 % CaCl2 are given. The possibility for increase in service life of equipment
and pipelines of reactor plants using austenite steels with high content of nickel and austenite-ferrite (duplex) steels due
to their much higher resistance against corrosion cracking in cooling water media is shown.
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The paper deals with the problems of development of normative-legal base for life assurance of constructions and
development of methods for assessment of the life of structures, buildings and constructions taking into account the
physico-mechanical properties of materials, technogenous and natural effects. 
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Weldability criteria for heat-resistant single-crystal nickel alloys have been determined. The mechanism has been studied,
and causes of cracking have been established, which include deviations of crystallographic orientation of the weld metal
from the initial one, and formation of stray grains. The effect of welding parameters and conditions, as well as of
crystallographic orientation of welded joints, on the above characteristics has been investigated. Conditions of formation
of crack-free welds at minimal mismatching of crystallography and structure of the base and weld metals have been
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