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Abstract 

This article provides information on the industrial use of 

porous permeable materials and their chemical, physical and 

mechanical properties. The use of various methods and 

production methods to improve the operational properties of 

porous permeable materials and their effectiveness has been 

analyzed. 
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---------------------------------------------------------------------***---------------------------------------------------------------------
 

Porous permeable materials (PPM) on a metal basis have many advantages over paper, glass, ceramic, fabric 

and other permeable materials. They are more durable, resistant to corrosion, can work in a wide 

temperature range, are easily machined and welded, have high thermal and electrical conductivity, and allow 

regeneration. 

To improve the operational properties of PPM, various methods and manufacturing methods are used 

(deformation of sintered blanks, freely poured powder into a mold, vibrational powder molding and 

deposition of fine powders into a pre-sintered workpiece and electric pulse sintering, etc.). The use of such 

materials as filter elements allows to increase the service life, reduce dimensions and weight. 

The conducted comprehensive studies allowed us to develop a new technological process for regulating 

hydraulic and mechanical properties in porous permeable materials (PPM), which allows to obtain products 

with increased permeability and mechanical strength at a given pore size. 

Based on the results of the research, a new technological process has been developed - vibration molding, 

which allows to obtain PPM with increased permeability and dirt capacity. The technological process is 

based on the segregation of the powder. By mathematical processing of the curves presented in Fig.1, the 

following regression dependences of the range of oscillation parameters were obtained, at which the 

segregation of particles by size occurs: 

3,96*exp*0,0103f ≤ a ≤ 8,78*exp*0,012f 
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where a - is the acceleration of vibration, m/s
2
; f is the frequency of vibration, Hz. For the technology of 

obtaining anisotropic PPM, the region II, in which the segregation of particles by size is observed, is of the 

greatest interest. 

 

Fig.1. Behavior of powder particles depending on vibration parameters: 

I - compaction, II— segregation, III– vibration boiling 

The technological process includes such basic operations as preparation of initial powders (selection of 

chemical and granulometric compositions) and dosage of their fractions, vibrational molding and sintering, 

control of the operational properties of PPM. Fig.2. 

 

Fig.2. Scheme of the technology of obtaining PPM by vibroforming. 

Fig. 3 shows the structure of the PPM obtained by sintering freely poured powder into form a) and 

vibroforming from bronze powder of the brand БрOФ-10-1. 
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а) х250       b) х500 

Fig.3. The structure of the PPM obtained by sintering freely poured powder into the mold a) and 

vibroforming from bronze powder of the brand БрOФ-10-1 b) particle sizes (+800-1000) microns, 

(+200-250) microns, (+100-125) microns, (+45-63) microns 

The performance characteristics of PPMS with a given pore size Dsr=20 (mkm) microns obtained by 

vibration molding and free-fill sintering are presented in the table. 

Comparison of the characteristics of HIM from bronze powder БрOФ-10-1, obtained by vibration molding 

and free-fill sintering 

Table 

Basic properties Sintering by free filling Vibration forming 

Average pore size, not more than, mkm 20 20 

Maximum pore size. no more than, mkm 50 46 

Permeability coefficient, m
2
, x10

-13
 3,24 12 

Efficiency parameter E1 0,09 0,175 

Dirt capacity, % 3 12 

Absolute fineness of cleaning, mkm 7 7 

Mean square deviation of local permeability 0,065 0,03 

Nominal shear force, kN 4,5 4,6 
 

The analysis of the above data shows that the samples of PPM made by the method of vibroforming, in 

comparison with the samples obtained by sintering by free filling, have an increased set of operational 

characteristics. So, for example, the permeability coefficient is 12 * 10
-13

 m
2
, the dirt capacity is -12 

compared to 3,24 * 10
-13

 m
2
 and 3 for PPM obtained by a traditional technological process, The data 

provided indicate that the vibration molding method allows obtaining PPM with an increased set of 

operational characteristics. 
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