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VIAM IS THE LEADING STATE SCIENTIFIC CENTER IN 
THE AREA OF MATERIALS SCIENCE

VIAM realizes a full innovative cycle from fundamental and applied 
research till creation of high-tech science-intensive productions 
for new generation materials, semi-finished products and unique 
technological equipment.

Develops and delivers a wide range of metallic and non-metallic 
materials, coatings, technological processes and equipment, methods 
and means of protection from corrosion and biodeterioration.

The developments of VIAM are in great demand in machinery, space 
industry, energy, construction, medicine and other fields.

32 SCIENTIFIC AND TECHNOLOGICAL COMPLEXES ARE CREATED IN 
VIAM FOR THE DEVELOPMENT OF NEW GENERATION MATERIALS

They have more than 3600 units of processing equipment and serially produce 210 products.

VIAM TESTING CENTER

Includes 19 complexes of a unique stand and test base.

Conducts more than 500 types of tests on 1100 units of the research and testing equipment.

Accredited as a technically competent center by Rosstandart, Aviation register of the IAC,  
JSC Rusnano, recognized by the Snecma of the SAFRAN group.

Included in the international climate testing stations network ATLAS Material Testing                           
Technology LLC, European Federation of Corrosion (European Federation of Corrosion - 
EFC). 

Cooperates with Q-LAB company.

Every year VIAM creates on average more than 40 brands of materials and 
about 150 developments and technologies of the institute are mastered in 
the industry. Almost 100 inventions of VIAM are used in its own production.                   
Scientific developments of the institute are protected by copyright certificates 
(over 5 thousand) and patents (more than 900).



VIAM branch G.V. Akimov Gelendzhik 
center of climatic tests (GCTC of 
VIAM) – is the only scientific center in 
Russia allowing complex tests of materials, 
structural elements and products, as 
well as the development of systems for 
protection against corrosion, ageing and 
biodeterioration in the conditions of marine 
climate.
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VIAM branch – Voskresensk experimental 
and technological center for special 
materials (VETC VIAM) has no analogues 
in Russia and the CIS and carries out 
research in the field of beryllium-containing 
alloys with closed metallurgical production 
and also develops and applies unique 
technologies for utilization and recycling 
of beryllium production waste. It produces 
polymer binders, prepregs and materials 
for anechoic chambers.
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VIAM Branch – Ulyanovsk Scientific 
and Technological Center (UNTC VIAM)  
is one of the leading enterprises in the 
Ulyanovsk region to develop innovative 
technologies. Produces semi-finished 
products and products made of polymer 
composite materials.
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The testing center of VIAM organizes and 
conducts research, testing of materials, 
including certification, arbitration and expertise. 
The definition and evaluation of the entire 
range of parameters for the working capacity 
of materials is carried out on a modern testing 
and research base that meets domestic and 
foreign standards.
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THE TESTING CENTER OF VIAM

• research of metal and non-metallic materials, complex in chemical and 
phase composition and structure;

• qualification tests of materials, semi-finished products and elements of 
structures;

• arbitration tests;
• forecasting the working capacity of materials and analysis of the reasons 

of structural elements destruction;
• development of standard samples and measurement procedures for        

determination of the chemical composition of materials.

VIAM 
OFFERS:

COMPREHENSIVE RESEARCHES AND QUALIFI-
CATION TESTS OF MATERIALS, SEMI-FINISHED 
PRODUCTS AND STRUCTURES 

Metallophysical studies of structural-phase and 
fractographic features, local distribution of elements 
in alloys at the stages of production and operation. 
Investigation of structural features of polymer, metal 
and ceramic composite materials, quality control of 
nanomaterials. 

Investigation of the thermophysical properties of 
materials in the temperature range from -150 to 
+2000°C, the study of the processes of physical and 
chemical transformations in materials

Non-destructive methods of control (ultrasonic, 
fluoroscopic, capillary and others)

Determination of the chemical composition of 
materials, a test for compliance with regulatory 
documents, arbitration tests, development of methods 
for measuring chemical composition, development and 
production of standard samples of the composition for 
spectral analysis

Mechanical tests of metal materials, polymer composite 
materials on static strength, including compression 
after impact, fatigue, creep

Mechanical tests of polymer composite materials on 
strength including compression after impact, fatigue, 
creep, bending, crushing, shearing, compression and 
tension with a hole.



COMPREHENSIVE SYSTEM OF PROTECTION FROM CORROSION, 
AGEING AND BIODETERIORATION OF STRUCTURES FROM PCM

• development of integrated protection systems for structures made of metal, polymer composite materials and their compounds;
• development of protection and repair technologies;
• climatic and mycological tests.

VIAM 
OFFERS: 

Corrosion destruction of «carbon plastic-aluminum alloy» joints during the operation of aviation 
equipment for 5 years

Full-scale testing of samples of materials, assemblies and structures in a free state at open air 
sites

Accelerated testing of sample materials

Without protection With an integrated-
protection

The «carbon-plastic-alumini-
um alloy» compounds

Full-scale tests with 
simultaneous exposure 
to climatic factors and 
mechanical cyclic loading 
of large-sized structural 
elements from PCM with 
complex protection.

• protective inorganic 
coatings;

• sealants;

• separation layers;

• primers and enamels.

Mycological tests of samples 

Annual losses from corrosion amount 
to 2.2 trillion US dollars (3.1% of world 
GDP) in the world*. Events for complex 
corrosion protection reduce losses                   
by 25% **.

* «Now is the time» G.F.Hays, World Corrosion Organisation, «Corrosion cost and preventive 
in the United States».
** Dong J., Han E., Ke W. // Sci. And technol. Of adv. Mater. 2007. T. 8. №7. C. 559–565.

Specimens StructuresJoints

Caisson Tank

Aviation fuel struck by microflora 

Rescue ladder kit 

Effects of biodestructors on structural 
element

BIODETERIORATION

RESEARCH AND ANALYSIS OF REASONS FOR 
DESTRUCTIONS

INTEGRATED PROTECTION SYSTEM

VIAM conducts accelerated and full-scale testing of materials and structures at 9 climatic stations (Moscow, Gelendzhik, 
Sochi, Yakutsk, Dam Bay, Hoa Lak, Con Zo, Arizona, Florida) and mycological tests at 6 stations (Moscow, Zvenigorod, 
Sochi, Saransk, Nha Trang, Hanoi).

!



FIRE SAFETY

Fire testing qualification tests 
of aviation materials

The Test Center (TC) of VIAM has been testing for fire safety since the 
1970s, has extensive experience and the necessary test base for conducting 
qualification tests to ensure compliance with the requirements of domestic 
and foreign aviation standards (AP, FAR, CS - Chapters 23, 25, 27 and 29, 
paragraphs. 853, 855, 856).

• Studies and standard tests carried out in the IC VIAM allow the assessment of 
fire safety and ensure the development of new competitive domestic materials.

• Only the TC of VIAM is accredited by AR IAC and can conduct a complex of 
qualification tests of materials for fire safety according to the characteristics of 
flammability, smoke generation, heat generation, inflammability of thermal and 
acoustic insulation materials and resistance to materials of life-saving inflatable 
structures.

• The only equipment in Russia for determining heat generation is available in 
VIAM. It allows testing materials and obtaining approval for certification in Russia 
for aircraft type.

Heat Dissipation 
(AP-25 Annex F, Part IV) - proaccurate 
calorimeter type OSU model HRR-3           
(Atlas, USA)

Smoke formation 
(AP-25 Appendix F, Part V, GOST 24632) - 
smoke chamber (company Govmark, USA)

Oxigen index 
(GOST 21793–76, GOST 12.1.044–89 p. 
4.14, ASTM D2863–08) – (FTT, England)

Resistance of materials of life-
saving inflatable structures to heat 
flow 
(TSO-C69)

Inflammability of materials at 
exposure to heat flow 
(AP-25 Annex F, Part VI) -
model CSI-195 (CSI, the USA)

Combustibility
(AP-25 Annex F, Part I, OST 1 90094-79)

To obtain approval for a certificate of 
the type of aircraft or helicopter it is 
necessary to qualify the materials used 
for fire safety to ensure compliance with 
the requirements of aviation standards 
pp. 853, 855, 856, and others.

The qualification of polymer materials 
and structural elements for fire safety 
is one of the main components of the 
process certification of an aircraft. 
Trust in foreign certificates and savings 
on testing in Russia have already led 
to fires in the objects of JSC Russian 
Railways made of polymer materials.

TC VIAM has been conducting fire safety tests for more than 40 years in accordance 
with the requirements of aviation standards and is ready to fill the necessary 
volume of qualification tests with the issuance of evidentiary documentation on 
tested materials and structural elements.



STRUCTURAL ALUMINUM ALLOYS

• development of technologies for the production of the required range of semi-finished products with all documents for delivery;
• technological support during production;
• licenses for developed materials.

VIAM 
OFFERS: 

MEDIUM-STRENGTH HIGH-TECH WELDED ALLOYS
NEW GENERATION OF SUPER-LIGHT AL-LI ALLOYS - 
B-1469 AND B-1461

HIGH-STRENGTH ALLOYS V96TS3P.CH. AND V-1963 
OF THE AL-ZN-MG-CU SYSTEM FOR HIGHLY LOADED 
ELEMENTS

V-1341 and 1913 are for products of the national 
economy, capital construction and automotive 
industry.

Alloys can be used in welded constructions due to 
the high characteristics of welded joints.

Alloys have strength at the level of alloy V95 with 
density reduced by 5–10%, rigidity increased by 
10% and high corrosion resistance.

Expansion vessel of alloy V-1341

All materials are mastered in the conditions of OJSC KUMZ

Stamping of alloy B-1963

Cross section of the fuselage of a passenger aircraftThe half-pipe of alloy V-1341

Extruded profiles



MAGNESIUM AND CASTING ALUMINUM ALLOYS

• testing and mastering of alloys and technologies;
• supply of non-stick additive materials;

• technological support during production of parts;
• licenses for developed materials and technologies.

VIAM 
OFFERS:

WROUGHT MAGNESIUM ALLOYS CASTING MAGNESIUM ALLOYS CASTING ALUMINUM ALLOYS

High-strength alloys МА5, МА14, МА14gr

High-temperature alloys МА12, МА22.

Alloy of the new generation VMD16, workable long 
under up to 200°С, for a short time under up to 300°C.

High-temperature alloys ML9, ML10, ML19 

Application of casting magnesium alloys 
ensures weight reduction by 20-25%.

The use of new-generation alloys            
will provide a reduction in mass                     
by 20–30%.

High-tech welded alloys MA20, MA20-SP

High-strength alloys ML5, ML12, VML20

Corrosion-resistant alloys ML5P.CH., VML18

Technological hermetic aluminum-silicon alloys 
AL32, AL4MS. Alloy of the new generation AL4MS 
possesses optimal combination of mechanical prop-
erties, casting by any means.

The industrial site for low-tonnage production of the 
non-stick additive VM-U, used for obtaining high-qual-
ity magnesium casting is organized at VIAM.

Upper stage «Breeze-M» for 
carrier rockets «Proton-M», 
«Angara» (alloy MA5)

Apparatus «Luna-16»

Thin sheet molding of details of armchairs and an interior of an interior of the plane             
(alloys MA20, MA20-SPgr)

Bike with frame 
«Lightech» made of alloy 
MA14gr

Transitional farm of space apparatus 
(alloys MA12, MA22-SP)

Rods of alloy МА14gr

Carter motor of a car from the alloy 
ML5. Perspective is the alloy of the new 
generation VML18.

The wheel of ML12 alloy. Prerspective is 
alloy of the new generation VML20

!

!

Gas-pumping unit GTU-12P. Fan housing and oil pump from ML5, ML10 alloys 

High-strength heat-resistant alloys of the «solid 
solution» type VAL14, the alloy of the new generation 
VAL20 system Al-Cu-Mg  high-strength technological. 
Fluidity is 300 mm. Molding castings of complex 
configuration in sand molds.

Castings from the alloy AL4MS

Optimized model of the hull of the steering system control 
from alloy VAL20

Casting from alloy AL32

Traction body reducer 
made of alloy AL4. 
Perspective is alloy of the 
new generation AL4MS



TITANIUM ALLOYS

• development of technologies for obtaining semi-finished products and thermal processing processes according to the Customer’s 
specification;

• carrying out physical and mechanical tests, analysis of the structure of parts and semi-finished products of titanium alloys;
• services for manufacturing forgings and stampings from titanium alloys with a mass of up to 35 kg and a diameter of up to 400 mm.

VIAM 
OFFERS: 

HIGH-STRENGTH ALLOYS HEAT-RESISTANT ALLOYS FOR GTE AND GTU DETAILS INTERMETALLIC ALLOYS FOR GTE DETAILS

VT43 alloy for power structures:
Ϭu = 1150 MPa;
Ϭ0,2 = 1100 MPa;
To= 400°С.

The wrought ortho-alloy VTI-4:

Ϭu = 850–900 MPa;
Ϭ0,2 = 310 MPa;
To= 650°С.

Casting γ-alloy VTI-3L:

Ϭu = 450–470 MPa;
Ϭ0,2 = 210 MPa;
To= 800°С.

Pseudo-α-alloy VT41 for disks, blades:

Ϭu = 1100 MPa;
To= 600°С.

The alloy is designed for discs, aircraft engine blades 
of a new generation, operating up to a temperature 
of 600°C.

VT23 alloy (VT23M) for power structures up to                    
a temperature of 600 °C aviation, rocket and space 
technology:
Ϭu = 1150 MPa;
Ϭ0,2 = 1060 MPa;
To= 400°С.

VT38 alloy (sheet). Sheets of thickness 0,6 - 3,0 mm:

Ϭu = 960 MPa;
Ϭ0,2 = 920 MPa;
To= 600°С.

Alloy VT22 (VT22M) for power parts of fuselage and 
chassis:
Ϭu = 1100 MPa;
Ϭ0,2 = 1080 MPa;
To= 350°С.

The use of alloys provides a reduction 
in the mass of structures by 104% 
and an increase in crack resistance                    
by 404%.

!

650°

800°

650°

800°

Guiding apparatus VTI-4 sheets

VK-2500M engine

Ka-62 helicopter



HEAT-RESISTANT WROUGHT ALLOYS FOR GTE TURBINE DISKS

• development of materials and production technologies for semi-finished and finished products in accordance                         
with the Customer’s specification;

• GTE disks stampings of small size;
• license agreements for alloys and technologies.

VIAM 
OFFERS: 

PROPERTIES OF ALLOYS ISOTHERMAL STAMPING ON AIR DIFFUSION DIFFICULT 
TO DEFORM HEAT-RESISTANT ALLOYS

PRODUCTION OF PROTECTIVE 
TECHNOLOGICAL COATINGS

VZh175-ID ALLOY IS BETTER 
THAN THE BEST DOMESTIC AND 
FOREIGN ANALOGUES BY ITS 
PROPERTIES

!

The use of coatings allows increase 
the service life of the die tooling                    
by 3–5 times.
Saving of metal is 8–10%.

!

The technologies of disks stampings production from 
alloy VZH175-ID are developed and introduced in 
production:

• large-sized (diameter up to 650 mm)                 
at OAO MZ Elektrostal and OAO SMK;

• small-sized complex contour                     
(diameter up to 320 mm) by isothermal 
deformation in air at VIAM.

Release more than 32 brands of coatings.

Capacity - 40 tons per year.

Benefits:

• Increase metal utilization by 2–3 times.

• Reduce labor intensity and energy intensity by 
3–5 times.

• Increase productivity by 10–15 times.

Application:

• isothermal punching in air burnt high-
temperature alloys;

• protection of parts and structures from high-
strength steel and alloys during heat treatment.

Parameters
USA, Germany, 

France
Russia (VIAM)

Temperature To°C 1000–1100 1000–1200

Medium Vacuum Air

Material of 
stampings

Molybdenum 
alloys Intermetallic alloys

Technological cycle 1.5–2 hours 5–7 minutes

Protection from 
oxidation No Technological 

coating

VOLUME OF PRODUCTION: up to 2000 pcs. in year. 



FUNCTIONAL MATERIALS

• supply of paints and coatings;
• development of paint systems and painting technologies.

VIAM 
OFFERS:

WEATHERPROOF ERROSION RESISTANT

SPECIAL COMPOUNDS

AK-1206, VE-46, VE-46K, VE-69, VE-69K, VE-76K 
enamels in various colors (matte and glossy) for 
decorative and deforming coloring, provide resistance 
to UV radiation, oils, fuels, non-flammable liquids. 
Funginertness: 1–2 points.

EP-5236, EP-586, VE-62, VE-62М enamels for 
protection of propeller-driven engines blades and 
blades of helicopters.

PSP-2M, KSP-2 welding compounds, ALKM-1 paste 
for protection of welded and fastening joints.

HEAT RESISTANT

KO-0070 putty, KO-052, KO-0170 primers,                               
KO-811, KO-856, KO-818, KO-5189 enamels for 
items operating from -60 to + 400°C - for a long time.

FUEL RESISTANT

VP-1 paste, EP-0215, VG-36 primers for protection 
of caisson tanks from aluminum alloys and polymer 
composite materials.

ANTISTATIC

VP-1 paste, EP-0215, VG-36 primers for protection 
of caisson tanks of aluminum alloys and poly-
dimensional composite materials.

CORROSION RESISTANT

EP-0215, EP-0215M, AK-070, EP-076AK, VG-27, 
VG-28 primers, universal chrome-free priming VG-37 
provide anti-corrosive resistance for 1500–3000 h.

RADIO-TRANSPARENT

EP-0065, VSh-20 fill-
ers, KCH-5230, VE-71 
enamels for the protec-
tion of radio transparent 
fairing.

THERMALLY-REFLECTING 

VE-72 enamel for fabrics 
and film materials.



FUNCTIONAL MATERIALS

• supply of materials;
• development of manufacturing technologies for structural elements.

VIAM 
OFFERS: 

SILICON-ORGANIC SEALANTS AND COMPOUNDS FUEL-RESISTANT THIOKOL SEALANTFIREPROOF MATERIALS

VIXINT U-1-18, U-2-28, U-4-21, VGO-1 sealants, K-18, 
K-68, PK-68, PKF-68 compounds for sealing joints of 
structures, cabins, fuselages, heat-loaded assemblies, 
plug connectors and elements of instrument equipment 
operating in the air environment.

Operable at temperatures from -60 to +130°С                           
and up to +150°С for a short time.

Recommended for sealing:
• cabins, fuel tanks, elements of cellular structure           

of aircraft and helicopters - U-30MES-5, U-30, 
MES-5M, VER-1 (black), VITEF-1 (light beige);

• cabins, lanterns and other products made                            
of organic glass

• (glazing) and PCM of aircraft and helicopters - 
VITEF-1B (green), VKT-1-29 (beige-pink);

• riveted, welded and bolted joints of structures 
including uncontrolled gaps of connecting parts, 
VGM-L (ribbon, light beige).

VOP-4, VZO-9, VZO-9X pastes to protect units 
and structures from temperatures up to 1150°C for                     
15–30 minutes.

TZR-5M is an elastomeric material for protection 
against heat flow with a temperature of 1100°C for at 
least 15 minutes.

PNEHERMETIC OF VPG-300M

Designed for hermetic 
sealing, vibration and 
electrical protection of 
instrumentation and 
filling of free volume 
(designed to replace 
foamed sealer PG-2L).

FOAM SEALANT VPG-300M

Frost-resistant sealant for surface and electrical 
protection of instrumentation, radio electronic 
equipment, electrical connectors is operable in the 
temperature range from -120 to +300°C.

VIKSINT KTM

It is designed for sealing heat-loaded energy-
saturated products with a high density of installation 
and small gaps (up to 1–2 mm) operating in the 
temperature range from -70 to +250°C.



POLYMER COMPOSITE MATERIALS

• development and delivery of polymer composite materials with the function of stress-strain-state monitoring for complex   
technical systems;

• supply of binders and prepregs.

VIAM 
OFFERS: 

POLYMER COMPOSITE MATERIALS INFORMCOMPOSITES

Composite materials of the new 
generations are developed on the basis 
of thermoplastic and thermosetting-
matrices (solution and melt including glue 
ones) and carbon, glass, aramid, hybrid 
reinforcing fillers. 

More than 300 types of PCM have 
been developed, including 75 new 
generation materials:

• carbon plastics – 40 materials;

• fiberglass – 25 materials;

• organoplastics – 10 materials.

Materials of the new generation reduce 
the coefficient of properties variation from 
15 to 4%.

PСM with integrated sensors for monitoring deformation and temperature of 
critical and highly loaded structures.

Monitoring system is sensors, data collection and processing, software

Application of informcomposites 

Traffic flow control: speed, mass, intensity

Materials are created by the principle of unity  
«MATERIAL-TECHNOLOGY-CONSTRUCTION»!

Fiber-optic point and quasi-distributed sensors based on the fiber 
Bragg grating (FBG)

The device for data collection and processing for point and quasi-
distributed optic fiber sensors FBG

1. Carbon plastics arched elements.
2. Sensors for the control of stress-strain-

state on the basis of informcomposites.
3. The road detector with integrated fiber 

optic sensors on basis of FBG.
4. Concrete.
5. Profiled sheeting.
6. Sand and gravel mixture.
7. Road surface.



THERMOPLASTIC ELASTOMERS, 
FOAM PLASTICS AND SPHEROPLASTS

DEVELOPMENT AND              
DEVIVERY OF MATERIALS

VIAM 
OFFERS: 

CASTING AND VIBRATION ABSORPTION 
THERMOPLASTIC ELASTOMERS

POLYIMIDE AND PHENOLIC-RUBBER 
FOAM PLASTICS

VTP-1B

Recommended as a 
v i b r a t i o n - a b s o r b i n g 
material for reducing 
structural noise inside the 
passenger aircraft cabin.

VTEP-1L

Recommended instead 
of rubber for doors and 
hatches hermetic sealing.

VTEP-2L

Recommended instead 
of rubber for seals and 
shells of wires.

VTEP-3L

Recommended instead 
of rubber for seals in 
the fuels and lubricants 
environment and at 
elevated temperatures.

VPP-1

Recommended as a light 
insulation instead of the 
thermal insulation of ATM-1, 
taken out of production.  

Analogue of «Solimid» 
(USA) foam plastic.

VPP-3

It is fireproof. Designed to 
replace honeycombs in the 
manufacture of three- and 
multi-layer structural and 
radio-technical panels.

Analogue of «Ronassel» 
polystyrene by Evonik.

VPZ-7M, VPZ-10, VPZ-18
Operating temperature is up to 80°С

VPZ-18 – with reduced curing: ≤12 hours 
at T = 21±3°C)..

VPZ-14
The operating temperature is up to 160°C.

VPZ-16M 
The operating temperature is up to 80°C.
The material is intended for co-molding 
with honeycomb structures.

VPZ-17
Operating temperature up to 160°C. 
Rolled material for multilayer structures 
with claddings of glass and carbon 
plastic.

FC-20

Constructional helicopters blades and screw-fans filler.

FK-20-A-20

Heat-insulating filler.

FK-40

Damping and heat-insulating filler for the manufacture of 
large-sized thermal protection screens.



QUALIFICATION OF MATERIALS 
FOR PRODUCTS OF AVIATION ENGINEERING

VTI-4
OJSC VSMPO-AVISMA

Rear housing, airflow housing, rear 
support

VT41
Centrifugal wheel

VT25U 
OJSC VSMPO-AVISMA

OST1 90197-89
5 stage disc of HPC

VZH159
OJSC MZ Elektrostal

TU14-1-123-207-2008
Flare pipe

VT8M-1
Compressor working blades

VT8-1
OJSC VSMPO-AVISMA

OST1 90197-89
1 ... 4 stages disc of HPC

VZHM5U, VZhM4, ZhS32, 
VKNA-25

Uncooled blades

VZhM5 
VIAM the State Research Center 

of the Russian Federation
TU1-595-1-1073-2009

1 and 2 stages working blades 
turbo engines

VZh172
Welded turbine rotor

VZh172
MZ Elektrostal, Ruspolimet

TU14-131-1074-2010
TU1-595-1188-2010

TU14-131-1096-2012
Housing of low pressure turbine

VTI-3L 
UMPO 

Working blades of low pressure turbine

VZh172L
Diffusor housing parts

VKS-170 
MZ Elektrostal, SMK
TU1-801-5421-2009

Shaft of low pressure turbine

VT8-1
Compressor blisks

VZh175 
OAO MZ Elektrostal,

OJSC «SMK» TU1-801-5420-2008
1 and 2 stages discs of the engine

VKS-180
Turbine shaft

VZh175
OJSC MZ Elektrostal, OJSC
«SMK» TU1-801-5420-2008
6, 7, 8 stages disks of HPC

VKNA-1B, VKNA-25
Jet blades

VZhM4 
VIAM the State Research Center of 

the Russian Federation 
TU1-595-1-948-2006 

1 and 2 stages working blades 
turbo engines

VZh175
Turbine disks

VKNA-1BP 
VIAM the State Research Center of 

the Russian Federation
TU1-595-3-783
Nozzle blades

VZh171
Welded joints of combustion 

chamber

PD-14

20 new VIAM materials and more than 50 kinds of semi-finished products from serial materials

VK-2500М

For the certification of the engine according to the AR 
IAC, EASA, FAA regulations, a statistically valid amount 
of information on the structural strength characteristics 
of metallic materials is required:

• 50–1200 samples per material at the stage 
certification of the engine (total ~ 18000 samples);

• 900–2100 samples per material at the stage of 
developed operation (total ~ 45,000 samples).

Characteristics Values Standards

Characteristics 
of elasticity and 

short-term tensile 
strength 

T = 20, 150 ... 1200°С

E, σu, σ0,2, δ, ψ 
diagram

stretching for
mean values

GOST R 1497,
GOST R 9651,

ASTM E-8,
ASTM T-21

Characteristics of 
long-term strength 

and creep at 
tension 

T = 350 ... 1200°С

σ100, σ500, σ1000, 
σ0,2/100, σ0,2/500, 
σ0,2/1000, σ0,5/100, 

σ0,5/500, σ0,5/1000, σ1/100, 
σ1/500, σ1/1000, 

GOST R 10145,
GOST R 3248,
ASTM E-139

Characteristics
low-cycle

fatigue (LCF)
T = 20, 300 ... 1100°C

σR based on 
N=103÷105 cycles, 

Rξ(σ)=−1, 0, 0,5.
With probability
non-destructive

 50÷99%

GOST R 25.502,
ASTM E-606

Characteristics
multi-cycle

fatigue (MCF)
T = 20, 300 ... 1100°C

σR based on 
N=106÷108 cycles, 

Rξ(σ)=−1, 0, 0,5.
With probability
non-destructive 

50÷99%

GOST R 25,502
ASTM E-466,
ASTM E-468

Characteristics
crack resistance

(SRT) at the MSC
T = 20, 150 ... 1000°C

d/dN at ΔK, 
MPa•м1/2

OST 1.92-127-90,
ASTM E-647

Participants in the materials 
qualification tests for PD-14



PRODUCTION ACTIVITIES

The research and production complex for obtaining fine-dispersed powders         
of solders and alloys based on Ni, Fe, Ti

The research and production complex for the manufacture of stampings of disks 
from hard-deforming high-temperature alloys under isothermal conditions on air

Research and Production Complex for Research and Development                 
protective and hardening coatings

Scientific and production complex for the design and manufacture heat        
resistant foundry and deformable alloys and steels

25 high-tech science-intensive low-tonnage production, producing 234 products



CENTER FOR MANUFACTURING 
OF NEW GENERATION PCM PREPREGS

• binders for infusion for manufacturing parts from PCM;
• solvent binder for the production of prepregs.
• supply of PCM prepregs;
• development of manufacturing technologies for structural elements;
• manufacturing of forming tools and elements structures from PCM.

VIAM 
OFFERS: 

Universal automated production line for prepregs Universal automated production line for highly deformative binders «Clean» rooms for laying out PCM               
(class 8 ISO)

Aircraft engine PD-14 Nacelle of PD-14 engine

Automated cutting of prepregs

Production of prepregs, including those calibrated 
for binder content and thickness

Production of 50 brands of prepregs

More than 20 grades of melt epoxy, cyanides, 
phenolic binders are produced

Manufacturing of parts from PCM by methods of autoclave and non-autoclaved molding:

Cutting and laying prepregs

Leading IAC AR certified serial production of calibrated prepregs in the Russian federation

• Three-layer interior panels aircraft;

• Workpiece preparation from PCM for 
blades of helicopters;

• Parts from PCM for small aviation;

• Elements of the interior of wagons 
trains, etc.



PRODUCTION OF HIGH-DEFORMABLE BINDERS AND ADHESIVES 
OF NEW GENERATION

This complex supplies materials for the production of aviation technics 
including: PD-14, MS-21, IL-114, SSJ-75 and others.

In 2013 the first in Russia small-batch 
scientific and production complex 
(the first stage) for the production 
of binders and glues of melt type 
(financing is by Russian Ministry of 
Industry and Trade and own funds of 
institute).

• More than 15 brands of binders and 
adhesives are produced.

• The planned capacity of production 
is 60 tons / year.

• Automated control and support of 
technological processes parameters.

The project was developed to increase capacity to 100 tons / year with a two-shift 
work to ensure the materials production.

The demand is up to 120 tons of products per year.



MANUFACTURE TECHNOLOGY OF LARGE-SIZE ARCH ELEMENTS 
FROM CARBON PLASTICS

The technology is used in the construction of prefabricated bridges with the 
use of arch-shaped structures as elevated elements and profiled flooring.

1. Carbon plastics arched elements.
2. Sensors of the control of the 

strain condition on the basis of 
informcomposites.

3. Road detector with integrated fiber 
optic sensors based on FBG.

4. Concrete.
5. Profiled sheeting.
6. Sand and gravel mixture.
7. Road surface.

The standard concrete sample can withstand the compression load:
• 60 t - with carbon plastics reinforcement;
• 20 t without reinforcement.

Test results of the arch bridge element:

Loading 30 t:  appearance of a crack in carbon fiber without destroying and deforming 
of construction (NIU MSSU).

Construction of a pilot facility – 

a two-lane pre-fabricated bridge with 
sidewalks using arch supports (span 
length - up to 15 m) as elevated parts and 
profiled flooring of composite materials, 
CFRP and fiberglass. (Implemented with 
the support of the Ministry of Industry and 
Trade of Russia within the framework of 
the «Composites» subprogram.)

Place of construction:

Russia, Ulyanovsk region,                
Karsunsky district, village Yazykovo

Arrangement of sensors on the arch 
element

Scheme and appearance of glued-
fiber sensor

Датчик деформации

Арочный элемент

Датчик температуры

Зона выхода оптоволоконного кабеля

Оптоволоконный кабель

Arch element

Deformation sensor
Temperature sensor
Output of the optic fiber cable
Optic fiber cable



EFFICIENCY OF ADDITIVE PRODUCTION 
FROM METAL POWDERS

Additive technologies

The technology of obtaining ultra-pure powders and additive synthesis technologies 
(3D-printing) of complex shape parts and structural elements in mathematics-models 
without machining. 

Reducing the complexity of manufacturing parts in 10-30 times.

VIAM developed technologies and regulatory documentation for 26 
brandsdomestic powders (solders and powders for additive technologies).

Creation of technologies for obtaining parts with any 
complexity of channels and cavities, determined by 
design decisions, the implementation of which is 
impossible with the use of foundry technologies.

Production of complex and unique parts without 
machining and expensive tooling.

Transition to bionic design of parts and structures.

Unique capabilities of additive production
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ADDITIVE PRODUCTION OF PARTS 
FROM METALLIC POWDERS

Experimental and serial pro-
duction of high-quality pow-
ders for additive technologies

Development of synthesis pa-
rameters, development of tech-
nologies for obtaining parts

Reducing porosity, increasing 
structural homogeneity 

Tests of mechanical properties, 
resource tests, general and 
special qualifications

Testing parts in complete 
products

DIRECTIONS OF WORK

Development 
of technologies 

of metal powders 
production

Development 
of synthesis 
technologies 

of parts

Development 
of hot isostatic 

pressing 
technologies

Materials 
qualification tests 
and certification of 

the production

Technologies 
transfer 

to production

Samples computerized mod-
elling

Modelling and forming layers 
quantity



ADVANCED TECHNOLOGICAL PROCESSES 
OF GTE BLADES MANUFACTURING

TECHNOLOGY OF CASTING OF FOUNDRY          
HEAT-RESISTANT ALLOYS

HIGH-GRADIENT DIRECTED               
CRYSTALLIZATION

COMPETENSE CENTER FOR CREATION                 
OF AUTOMATED COMPLEXES                                    

OF MONOCRYSTAL CASTING OF BLADES

• use of extremely pure charge materials;

• active melt refining from impurities;

• microalloying of REM alloys (Ce, Y, La, etc.);

• express analysis in the process of smelting and 
fine-tuning the chemical composition to optimal;

• melt filtration during casting;

• casting in steel pipes with insulation inserts.

HGDC technology provides:

• casting GTE blades with a single-crystal structure 
of rhenium-ruthenium-containing heat-resistant 
alloys of a new generation;

• an increase in the yield of a suitable structure up 
to 95% (at a blade cost of 10-50 thousand USD).

Monocrystal blades and parts of the hot tract of 
aviation GTE

The yield is 60%

Obtaining castings with 
crystal-lattice orientation 
[001] without regard to 
azimuthal orientation

Contract 95-3 Summary
•	 Thermal	gradient	>150K/sm	has	been	observed

•	 The	steady	state	gradient	is	about	SOKfcm

•	 This	gradient	(and	the	resulting	cooling	rate)	is	
about	2.55	times	of	the	laboratory	units	in	the	US

•	 It	is	about	30	times	that	of	the	advanced	
PG	technology	available	in	the	US

Obtaining castings with 
crystal-lattice orientation 
[001], [011], [111] with regard 
to azimuthal orientation

upto 5 grades      disorientation of sub-granes     upto 1,5 grades

The yield is 95%

Directional 
crystallization                 
G = 40°C/cm (GE, PW)

High gradient directed 
crystallization               
G= 200°C/cm (VIAM)

• recycling of foundry wastes and supply          
of cast bar stock alloys;

• technology development and technical 
support;

• license agreements for alloys and                  
technologies.

VIAM OFFERS:
Жидкометаллический

охладитель

Кристаллоотборник

Затравка

Затравка

Медная 
водоохлаждаемая плита

λ – is the size of the dendritic cell

Large-size blades of stationary GTE and GTU

Unit UVNK-15

G=60–80°C/см

650 мм

Industrial unit UVNS-6 with a lock chamber

G=150–2000°C/см

200 мм

copper watercooling plate
starting stub

crystallization 
samplier

starting stub

liquid metal 
cooler



WE LOOK FORWARD TO OUR COOPERATION

CONTACTS

All-Russian scientific research institute of aviation 
materials 
105005, Russia, Moscow, ul. Radio, 17
Tel .: +7 (499) 261-86-77. Fax: +7 (499) 267-86-09
Internet: www.viam.ru

E-mail: admin@viam.ru

Press-service
Tel .: +7 (499) 263-89-98
E-mail: press@viam.ru

VIAM Branch - Gelendzhik climatic tests 
center after G.V. Akimov 
353466, Russia, Krasnodar Area,
Gelendzhik, ul. Pochtovaya, 20
Tel .: +7 (86141) 2-84-30
Internet: www.viam.ru/gcki
E-mail: gcki@viam.ru

VIAM branch - Voskresensk 
experimental and technological center 
on special materials 
140251, Russia, Moscow region,
Voskresensk district, Belozersky-1
Tel .: +7 (495) 556-07-19
Internet: www.viam.ru/vetc
E-mail: vetc@viam.ru

VIAM branch - Ulyanovsk scientific-
technology center 
432010, Russia, Ulyanovsk,
ul. Vracha Mikhailova, 34, PO Box 3104
Tel .: +7 (8422) 52-45-22
Internet: www.viam.ru/untc
E-mail: untc@viam.ru

Sales department
Tel .: +7 (499) 263-89-23
E-mail: sale@viam.ru


