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In the chemical industry 12X18H10T steel used for the manufacture of containers intended 

for operation under high pressure. Corrosion-resistant steel is used for the production of welded 
equipment and structures, operation of which involves contact with oxidising environments, or-
ganic solvents, inorganic moderate concentrations of acids. 34HN1M steel forgings used for the 
manufacture of various general machinery parts, which are requirements for mechanical proper-
ties and op  

The results of the structure samples friction welded steel research 12X18H10T with steel 
34HN1M. The structure of the weld zone. It is shown that the friction welding of high- and me-
dium-alloyed steels is possible, and that as a result of the transition zone is formed by welding 
the weld, which has a special structure and composition different from the structure and compo-
sition of raw steel. Friction welding refers to welding pressure and overcomes the limits of tech-
nology fusion splices. With this technology, heat is generated only promotes the formation of a 
welded joint, and the pressure plays a major role [2, 3]. 

In the semi-automatic lathe 16D25 welded stainless steel with steel 12X18H10T 34H1MF. 
Welding was carried out for 3 seconds at a speed of 2000 rev / min in the longitudinal pitch be-
fore the first spark, after which the welding was stopped. With the help of X-ray fluorescence 
analysis (X-ray source - Tube HD-10, U = 45kV, I = 200uA) studied the chemical composition 
of the sample surface. Studies of the microstructure and the micro structure of the contact sur-
faces was carried out on the optical and scanning (JSM-6390LV) electron microscopes. Re-
search on the microhardness were performed using microhardness LOMO PMT-3M. 

Results and discussion. Figure 1 shows the microstructure of the weld stainless steel and 
steel 12X18H10T 34HN1M. When heated by friction welding layers of material are moved 
along the section of the material boundaries, forming a weld with fundamentally different phys-
ical and mechanical properties than the materials to be welded. the weld zone is a portions hav-
ing a fibrous structure and vortex. By analyzing the changes of the microstructure shown in Fig. 
1, you can see the scale invariance in the formation of zones of rotations [4]. This effect can be 
attributed to Taylor vortices [5-7]. Taylor instability is manifested in a liquid layer that is sand-
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a-
ble, and is transmitted ring convective vortices. In our experiment, apparently realized in a liq-
uid-like state at the friction zone by friction welding [8]. 

Investigation of the chemical composition of the transition zone was performed using a 
scanning electron microscope with energy dispersive attachment (Table 1, Fig. 2). Plastic de-
formation is caused by friction welding to averaging the chemical composition of the raw mate-
rials in the weld zone. This follows from the chemical analysis of the table (Table 1) in the spec-
tra (Figure 2). 

 

 
 B 

 

 
c 
 

Figure 1 - Microstructure of a weld stainless stali12H18N10T and stali34HN1M: a) - an increase in x50: 
1 - Steel 12X18H10T; 2 - weld zone; 3 - steel 34HN1M: b - Increase X400; c - the weld zone obtained by 

friction welding steel to stainless steel 34HN1M 12X18H10T 
 
Table 1 shows the chemical composition of the weld zone by various sections shown in      

Figure 3. 
 

Chemical composition of the transition zone and removal space spectra 
 

Spectrum Instats C O Si Cr Mn Fe Ni Total 
Spectrum 1 Yes 2,68  0,49 5,65 0,88 87,41 2,89 100,00 
Spectrum 2 Yes 1,88  0,41 5,09  89,93 2,68 100,00 
Spectrum 3 Yes 1,29  0,50 18,20  70,86 9,16 100,00 
SumSpectrum Yes 2,94 1,31 0,45 8,75 0,84 81,24 4,47 100,00 
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Figure 2 - Image scanning electron microscope portion of the weld zone 

 
The prints obtained on the PMT-3 (Fig. 3) show that the friction welding with a solid materi-

al with a soft, hardness of the weld at lower and higher ductility than the original samples. 
These results are consistent with previous work [8]. Liquid-like state gives a mixture of phases, 
but not the generation of new phases. These X-ray diffraction analysis confirmed this fact. 

 

 
Figure 3,a - The optical micrograph of the weld zone area 

 

 
Figure 3,b - The scheme of distribution of prints during the microhardness analysis.  

Vertical numerals denote the microhardness (HV), which are the diameters of prints remaining after 
pressing a steel ball in a sample under a 500N force applied perpendicularly to the workpiece surface 
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Figures 4,a-c shows the X-ray generated from sites: 12X18H10T (Figure 4,a); 34H1M from 
the site (Figure 4,b.); from the weld zone (Figure 4,c). 

 

 
Figure 4 - X-ray analysis of the different sections of the samples obtained by friction welding:  

a - Steel 12X18H10T b - are 34H1M; c - the weld zone 
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From decoding diffraction patterns shows that plot (Figure 4,a) comprises a phase with a 
face-centered cubic lattice (fcc), plot (Fig. 4,b) contains a phase with a body-centered cubic lat-
tice (bcc) and plot (Fig. 4,c) comprises a mixture of these phases. 

It is evident that the reflexes 111 fcc and bcc 110 close to each other in Figure 4, and the 
most intense jerk 111 fcc and bcc 110 reflex has a very low intensity. The weld zone this reflex 
has become much more intense (Fig. 4,c). 

In Figure 4, it is seen that areas rich in chromium formed after friction welding. And the tex-
ture is formed with a zone axis 110. 

Known approaches [9, 10], in which the deformable rigid body can be described as hierar-
chically organized a defective system in which in the fields of external influences develop con-
sistent processes at the nano-, micro-, meso-and macroscale levels. 

According to the modern concept of hierarchical matching scale, all the materials are sys-
tems with features to streamline interactions between levels in order from highest to lowest at 
different scale levels. Processes occurring on every level of structural and scale, have the effect 
of subordination in strain development, the evolution of the defect substructure in the develop-
ment of destruction and the formation of the flow stress [9, 10]. 

Thus according to [11-14] using the concept of structural deformation levels must take into 
account the localization of deformation, taking into account the difference in the location of its 
various levels and structural changes in the degree of localization of plastic deformation with 
the increase of defect structure and evolution. The heterogeneity of the deformation becomes 
more visible and ends in the destruction of the local sample a specific location (see. Figure 1,c). 

This agrees well with our experimental data. We observed patterns were due to occurrence of 
structural and physical and mechanical processes in the metal of the welded joint, as a result of 
which there are irregularities hierarchy, structure, variability, discontinuity, pores and mi-
crocracks (Figure 3,a) at different levels of scale. Depending on the impact of the stress intensi-
ty in the weld occurs selective switching mechanism in the work of the relevant irregularities 
and defects [15]. 

Thus, when friction welding alloy microstructure in the weld zone changes (Fig. 1). These 
electron-microscopic analysis allowed us to identify the following specific areas. 

Base metal zones (1 and 3) and 12X18H10T 34H1M not experience significant changes and 
meet the initial state of the material. 

The transition zone, which is characterized by severe metallographic structure, oriented par-
allel to the weld. 

Seam zone (2) provided entirely or partially recrystallized grains. The weld is averaged 
chemical composition. Material formed by friction welding seam and is in, is more ductile. 

The weld zone mechanochemical reaction does not occur with the formation of new phases. 
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The results of comparative study of sulphate zinc solutions purification from iron are provided. This 

process is carried by means of conventional hydrolysis operation with the use of a new precipitation agent 
of phosphonic acids. Quantitative and technological assessments of produced pulps rheological properties 
are provided. The advantage of the new precipitation agent has been proved. 
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In this paper we have presented the nonlinearity of the strain of the PSS, which is due to the different 

nature of the dependence of the elastic, viscous and plastic deformation on the stress. The equation of the 
CCP creep kernel is obtained. Despite the wide application of various methods of processing products in 
industry, today there has not been created a unified theory of surface hardening, and the work performed 
is mostly of a private nature. 
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The paper describes the requirements for medical implants and methods of microplasma spraying of 

biocompatible coatings to develop the technology for the production of titanium medical products.  
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This article describes the solar cell production technology, implemented in the Republic of Kazakhstan. 

The main stages of production are presented, as well as experimental results of physicochemical process-
es are given. The main parameters of photoelectric converters are determined. 
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The shock wave front formation process modeling, as well as calculation of the pressure amplitude at 

the shock wave front were carried out. Mathematical modeling of the process was performed in the 
COMSOL Multiphysics v.5.2a software environment. The obtained results have strong correlation with mi-
crohardness investigation data. 
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The process of deformation localization in low-carbon steel under shock-wave loading by explosion is 
carried out. The depth of the shock wave front formation is determined. Microhardness studies have been 
carried out, it has been established that contact loading by explosion leads to an increase in microhard-
ness at a depth of 120-200 m. 

 

 
 

,  
 

  

,  
 

 

( )  
[1, 2]. 

-
 

, 

  6]. 

 
 7].  

 -  

-

 

-   



ISSN 1561-4212.   

 
81 

  
  

  
 

  

- 
. 

 

 
-  1- ; 2 -  

; 3 - ; 4 -  
 

 

 

 

 



                                                                                         ISSN 1561-4212.   

 
82 

   

  
 

 
 

 

 
2 -  a -  

; b -  
 

 
, 

, 
, 

-15  

 



ISSN 1561-4212.   

 
83 

 
 

-  
 

 

 
-  

 
  

 . -
-

-

-  
-
-

 
 -

 -
   

 



                                                                                         ISSN 1561-4212.   

 
84 

 
 

1.  - -
200  / 

 // .  2004. - . 40. -  5. 
2. 

-  2002. - 
-  4. 

3. L. M. Dougherty G. T. Gray III E. K. Cerreta R. J. McCabe R. D. Field J. F. Bingert Rare Twin 
Linked to High-Pressure Phase Transition in Iron, Scripta Materialia 60(9):772-  
with 10 Reads, DOI: 10.1016. 

4. Wright T.W. The physics and mathemetics of adiabatic shear bands. Cambridge University Press, 
2202. 240 p. 

5. 

  2013.   83. - . 
6. W.M. Isbell Shock Waves: Measuring the Dynamic Response of Materials, London Imperial 

College Press 2005. 
7. M.A. Meyers, C.Sarzeto, C.Y. Hsu A Technique for Obtaining Shock-WaVe. Parameters Using 

Wave Superposition in Low- Carbon Steel, Metallurgical transactions A, V. 11A,1980. 
8.  -

 / 
  .  1998. -  24. - .  

9. .  .: . 
10. 

 // 
 .  2012.   38. - . 

11. 
- : . - . - 

, 2014. 
 

 
 

 

 
 

 
 

-  , 
-  

 
 

 
 

 

  
      .   

The article presents the method of calculation of parameters and design of test bench for research of 
abrasive properties of friction materials. The questions assess the wear resistance of the friction brake as-
semblies of machinery. 
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The article presents the results of a thermal study of fired with elemental sulfur oxidized copper ores at 

different temperatures. The determination of the material composition of the studied samples was carried 
out according to the morphology of the thermal curves and the numerical values of the intensities of endo- 
and exothermic effects using the thermogravimetric indications of the TG lines. The data can be used in 
the enrichment of oxidized copper ores. 
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The article presents the results of experimental studies of the flotation capacity of oxidized copper ore 
after sulphiding roasting with technical sulfur, a by-product of the oil industry in various ratios and 
temperatures. It was revealed that preliminary firing with elemental sulfur above the temperature of 300 0

and sulfur consumption of 5-10% allows to increase copper recovery by 10%. 
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This article presents the results of the establishment of the national scientific school on the 

development of space equipment and technologies. Design, build and launch of the first Kazakhstan 
nanosatellite. 
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