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Features of producing multilayered 
metallic materials with enhanced 

operation life for liquid radioactive 
waste storages by means of explosion 

welding 
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There 446 active nuclear reactors in the world, 
 44 more are under construction.  

Nuclear power plants generate 16 % of the total energy 
consumption. 

Market size 

The size of the world 
market of LRW 

processing is up to 
$ 25 bln per year - Active NPP 
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Incidents at NPP in the last 70 years 
Total LRW-relating 
358 36 

LRW-relating incidents 
Country Amount 

Russia 10 
USA 7 
Japan 3 
Ukraine 3 
Germany 2 
GBR 2 
Canada 2 
France 1 
Korea 1 
Czech Rep. 1 
India 1 
Italy 1 
Pakistan 1 
Latvia 1 

The world has piled up 
over  1,5  bln  m3  
of liquid radioactive 
waste (LRW) 

Liquid radioactive waste 

Radioactive water leakage 

from Fukushima Daiichi NPP 

exceeded  30 trillion Bq 

Hanford   Nuclear   Reservation   (США) 

Leakage into soil - 11 liters per day 

Leakage for last 70 years - 3,7 
thousand tonns 
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LRW storage corrosion 

LRW storage design 

h,м 

σ,МПа 

6 
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0 - + 

Penetration pitting corrosion of piping made of heavily alloyed steel 
when transporting halogen-containing ( F, Cl, Br, I  ) solutions. 

h,м 
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New technical solution 

1 – layers with high electrochemical potential providing mainly pitting 
corrosion;  

2 – a layer with low electrochemical potential (an internal sacrificial layer) – 
painted in brown color;  

3 – a layer, upon which the strength of the whole structure is calculated (a 
base layer) 

An example of a 4-layered metallic material with 
an internal sacrificial layer 
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The patents are received in 11 countries 

Intellectual property 
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Metal Еcor., В Metal Еcor., В 
Magnesium -1,45 Brass (40 Zn) -0,20 
Magnesium alloy (А1, Zn, Мп) -1,20 Bronze (6 Мп) -0,20 
Zinc -0,80 Nickel  (active state) -0,12 
Aluminum alloy (10 Mg) -0,74 Brass (30 Zn) -0,10 
Aluminum alloy (10 Zn) -0,70 Bronze (5-10 А1) -0,10 
Aluminum -0,53 Copper -0,08 
Duralumin -0,50 Steel 20X13 (passive state) +0,03 
Iron -0,50 Nickel (passive state) +0,05 
Carbon steel -0,40 Steel 12X17 (passive state) +0,10 
Grey cast iron -0,36 Steel 12Х18Н9 (passive state) +0,17 
Steel 12X13 and 12X17 (active 
state) 

-0,32 Hastalloy (Ni, 20 Mo, 18 Cr, 6 W,7 Fe) +0,17 

Steel 12Х18Н9 (active state.) -0,30 Steel 10X17H13M2T (passive 
state) 

+0,20 

Steel 10Х17Н13М2Т (active state) -0,30 Silver from 
+0,12 

to+0,20 
Lead -0,30 Titanium from 

+0,12 
to+0,20 

Corrosion potential values  
in sea water 



Technological process of multilayered  
material production 
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Multilayered material testing 

Corrosion testing Mechanical shear testing 

With cut With ledge 

Microstructure research Mechanical slow-bend testing 

Till parallel sides Till contact 



Mechanical testing 

Industrial methods of arc welding 
have been fine-tuned, such as 
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manual arc welding,  automatic welding,  gas-shielded machine 
welding etc.  
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Our partners 

 Ростехнадзор 

According to performance results the developed material is in 

the same segment as tantalum and platinum, but as for the 

cost segment – it is at the level of traditional chrome nickel 

stainless steels. 

Our competitive advantage 



Thank you for your attention! 
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E-mail: aerozen@bk.ru  

Tel.: +7 927 380 93 81  
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