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 Alloys for the

Nuclear 
Power  
Industry

Materials for the future. 
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Tough demands  
are our business
Founded in 1930, VDM Metals developed into a world market leader 
for high-performing metallic materials covering the widest product 
and service portfolio in the industry. The quality of our products and 
services bases on our integrated production chain in Germany and 
the United States and a sales network that spans the globe ser-
vicing the most demanding industries and backed by a strong R&D 
and Application Engineering force.

VDM Metals produces high-performance alloys for the use 
in extreme conditions – high temperatures, salty  waters, 
soaring heights and deep underground. Our materials 
are made to last, resisting heavy mechanical and  thermal 
stresses and corrosive environments, sometimes all three 
simultaneously. In many key technologies high-perfor-
mance al loys from VDM Metals are indispensable for 
the industrial-scale implementation and safe control of  
essential processes in hot or corrosive environments.

Our nickel alloys as well as our high-alloyed special stainless 
steels are made from a wide spectrum of elements from the 
periodic table, because the solutions we develop are just as 
wide-ranging as the demands for which they are required.

Materials are delivered as plate and sheet, rod and bar, forg-
ings, strip, wire or welding consumables. Our processing 
plants and machinery are tailored to specific production re-
quirements and local conditions and equipped with state-
of-the-art process data acquisition systems, ensuring high 
productivity and production reliability. Our integrated manu-
facturing chain means that all major production steps are in 
our own hands – a vital prerequisite for a robust and stable 
manufacturing process. The result of our efforts: maximum 
purity, homogeneity, reproducibility and optimum further pro-
cessing characteristics of our products. Thus, our offering is 
nothing less than premium materials in any form needed as 
well as first class services, available anywhere in the world.

Focus on Safety and Reliability
Safety and reliability are the cornerstones of all nuclear pro-
jects. Whether you are working in the area of plant engineer-
ing, in the reprocessing of spent fuel rods or in the field of 
maintenance: VDM Metals is your ideal partner for deman d ing 
material concepts. 

We perform extensive tests according to the respective 
 customer specifications which demand for mechanical prop-
erties, corrosion  characteristics as well as soundness and 
integrity of each single product. Thus, we are contributing 
to the safe and reliable  production of nuclear energy. In ad-
dition to technical reasons, the use of our materials and the 
material-related improvement of respective processes lower 
the maintenance costs and the total cost of ownership – an 
argument hard to beat.

Certified by the American Society of 
Mechanical Engineers
VDM Metals as a former certified Material Organization by the 
American Society of Mechanical Engineers (ASME) according 
to ASME Section III NCA 3800 (2012-2018), has gained a wide 
range experience in dealing with materials and system-specific 
requirements for nuclear applications.

This experience is highly appreciated by many of our cus-
tomers in the nuclear industry who uphold their approval of 
VDM Metals for the production and processing of materials 
in accordance with regulations such as ASME Sec. III NCA 
3800, NQA-1 and RCC-M through regular audits. 



Materials and 
applications

Nuclear island
Nuclear reactors use nuclear fuel which undergoes a fission 
process – the splitting of atoms – to produce heat. Using light 
water as primary fluid, the heat is transported either directly 
to the turbine or to a steam generator interfacing the primary 
and the secondary loop. Resistance to Primary Water Stress 
Corrosion Cracking (PWSCC) is one of the most important 
requirements for the materials used in the steam generator 
and the related tubing systems.
 
Only very few materials meet these high requirements:
VDM Metals delivers VDM® Alloy 600 or VDM® Alloy 690 for 
the use in partition/divider plates, vessel head penetrations, 
anti-vibration bars, steam flow limiters or as pre-material for 
the steam generator tubing in nuclear pressurized water re-
actors. Welding materials complete our offering.

Due to our passion for R&D and unconventional thinking,  
we are furthermore constantly improving and testing materials 
for new technologies and applications:

•    VDM® Alloy 800 H and VDM® Alloy 800 HP are character-
ized by their outstanding metallurgical stability in long-term 
applications at high temperatures and have proven their 
 suitability in nuclear power plant construction for many 
years. Today, these nickel-iron-chromium alloys with con-
trolled levels of carbon, aluminum, titanium, silicon and 
manganese are  furthermore considered for the steam 
generator tubing in future helium cooled high temperature 
reactor systems.

•    VDM® Alloy 617 is especially suitable where high temper-
atures and particularly high mechanical stresses are pres-
ent, e. g. in high-temperature gas cooled nuclear reactors 
where the alloy is used in helium/helium intermediate heat 
exchangers and piping.

•    In the field of welding consumables, VDM FM 52i® has  
been developed to combine the good weldability properties  
of FM 82 with the excellent stress corrosion cracking resist-
ance of FM 52. Several test series of strip overlay welding 
with parameter and flux variations have been carried out 
in cooperation with an international flux producer. ASME 
approval of VDM FM 52i® for bare wire, strip and rods was 
reached in September 2012 (ASME Code Case 2142-2).

Plant construction and design

4 VDM Metals
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Fuel rod assemblies
Fuel rods are usually bundled into fuel rod assemblies.  
These fuel structures need to maintain their shape and in-
tegrity over a period of several years within the reactor core, 
thereby preventing the leakage of fission products into the 
reactor coolant. The physical structures for holding the fuel  
rods are therefore engineered with extremely tight tolerances.  
They must be resistant to chemical corrosion, high temper-
atures, large static loads, vibration, fluid and mechanical 
impacts. Yet they must also be as neutron-transparent as 
possible.

Spacer grids and fasteners are made of VDM® Alloy 718, a 
high-strength, corrosion-resistant nickel based alloy contain-
ing niobium, iron and chromium amongst others to ensure 
long-term and safe operation.

Ponds and dry casks for spent fuel storage
A key characteristic of nuclear energy is the careful handling 
of the spent fuel during transportation and storage. The fuel 
needs to be shielded with neutron absorbing material in order 
to moderate the nuclear reaction and limit the radiation.

VDM® NeutroShield is an austenitic stainless steel with a bo-
ron content of up to 2.0 %. The higher the boron content the 
higher is the absorption rate of neutrons. As a stainless steel 
it shows a good general corrosion resistance – which makes 
it the ideal material for the use in spent fuel casks, reactor 
fuel storage ponds, control rods and other applications where 
the absorption of thermal neutrons is essential.

Vitrification moulds
Different treatment and conditioning processes are used to 
convert radioactive waste materials into a form that is suitable 
for its subsequent transportation, storage and final disposal. 
The immobilisation of high-level waste (HLW) is done by vit-
rification in borosilicate glass which has the ability to remain 
stable for thousands of years.
 
VDM Alloy 602 CA® is used for moulds for the vitrification  
of radioactive waste – because this high-carbon nickel-chro-
mium-iron alloy is able to even stand the heat of liquid glass.

Plant operation Recycling and waste management
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Primary and secondary loop 
High temperature and wet corrosion resistant materials
VDM Metals designation UNS DIN EN Typical chemical  

composition, in %
Specification Product form

Plate/
sheet

Strip Rod/ 
bar

Wire

VDM® Alloy 600* N06600 2.4816 Ni-16Cr-9Fe-0.07C • • •
ASTM-B-/ASME-SB-166 •
ASTM-B-/ASME-SB-168 • •
ASTM-B-/ASME-SB-564 (forgings) •
DIN 17742 • • •
DIN 17750 • •
DIN 17752 •
DIN EN 10095 • • •
RCC-M M 4103 •
VdTÜV data sheet 305 • • •

VDM® Alloy 690 N06690 2.4642 Ni-29Cr-9Fe • • (•)
ASTM-B-/ASME-SB-166 •
ASTM-B-/ASME-SB-168 •
ASTM-B-/ASME-SB-564 (forgings) •
DIN 17742 • • (•)
DIN 17750 •
DIN 17752 •
DIN 17753 (•)
RCC-M M4102 •
RCC-M M4107 •

VDM® Alloy 718 N07718 2.4668 Ni-19Cr-17Fe-3Mo-5.3Nb-1Ti-0.5Al (•) (•) • •
ASTM-B/ASME-SB-637 •
ASTM-B-670 (•) (•)
DIN 17744 (•) (•) • •
DIN 17750 (•)
DIN 17752 •

VDM FM 52 i® N06056 – Ni-27Cr-2.6Fe-2.3Nb-3Mn • •
ASME Code Case 2142-4 • •
AWS A 5.14 ERNiCrFe-15 •
AWS A 5.14 EQNiCrFe-15 •

VDM® FM 82 N06082 2.4806 Ni-21Cr-1Fe-3.2Mn-2.5Nb • •
AWS A 5.14 ERNiCr-3 •
AWS A 5.14 EQNiCr-3 •
VdTÜV data sheet 00880, 00881 •

   * also available with reduced C content (VDM® Alloy 600 L, UNS N06602, DIN EN 2.4817)

Baskets and racks for spent fuel storage 
Borated stainless steels
VDM Metals designation UNS DIN EN Typical chemical  

composition, in %
Specification Product form

Plate/
sheet

Strip Rod/ 
bar

Wire

VDM® NeutroShield S30464- 
S30467

– Fe-18Cr-12Ni-B •
ASTM A887 Class B,  
Type 304B4 – 304B7**

•

** Type B1, B2 and B3 can be supplied on request/after clarification of order details.    

Alloys and specifications

•  Available product forms. (•)  Please contact us with respect to availability.
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Alloys for highly demanding chemical and high temperature processes 
Wet corrosion resistant materials
VDM Metals designation UNS DIN EN Typical chemical  

composition, in %
Specification Product form

Plate/
sheet

Strip Rod/ 
bar

Wire

VDM® Alloy 31 N08031 1.4562 Fe-31Ni-27Cr-6.5Mo-1.2Cu • • • •
ASTM-B-/ASME-SB-564 (forgings) •
ASTM-B-/ASME-SB-625 • •
ASTM-B-/ASME-SB-649 • •
VdTÜV data sheet 509 • • •

VDM Alloy 31 Plus® * – 2.4692 34Ni-29Fe-27Cr-6.5Mo-1.2Cu-2Mn-
0.2N

• • (•)

VDM® Alloy 33 R20033 1.4591 Cr-32Fe-31Ni-1.6Mo-0.7Cu-0.4N • • (•) •
ASTM-B-/ASME-SB-625 • •
ASTM-B-/ASME-SB-649 (•) •
VdTÜV data sheet 516 • • (•)

VDM® Alloy 59 N06059 2.4605 Ni-23Cr-16Mo-1.3Fe • • • •
ASTM-B-/ASME-SB-564 (forgings) •
ASTM-B-/ASME-SB-574 • •
ASTM-B-/ASME-SB-575 • •
DIN 17744 • • • •
DIN 17750 • •
DIN 17752 •
DIN 17753 •
VdTÜV data sheet 505 • • •

VDM® Alloy 625 N06625 2.4856 Ni-21.5Cr-9Mo-4.5Fe-3.5Nb • • • •
ASTM-B-/ASME-SB-443 • •
ASTM-B-/ASME-SB-446 • •
ASTM-B-/ASME-SB-564 (forgings) •
DIN 17744 • • • •
DIN 17750 • •
DIN 17752 •
DIN 17753 •
VdTÜV data sheet 499 • • •

VDM Alloy 2120 MoN N06058 2.4700 Ni-20.5Cr-19Mo-0.075N • • (•)
ASTM-B-575 • •

VDM® Alloy C-276 N10276 2.4819 Ni-16Cr-16Mo-5Fe-4W • • • •
ASTM-B-/ASME-SB-564 (forgings) •
ASTM-B-/ASME-SB-574 • •
ASTM-B-/ASME-SB-575 • •
DIN 17744 • • • •
DIN 17750 • •
DIN 17752 •
DIN 17753 •
VdTÜV data sheet 400 • • •

VDM® Zr 700 R60700 – Zr+Hf-max.4.5Hf-max.0.2Fe+Cr- 
max.0.005H-max.0.1O

•
ASTM-B-/ASME-SB-551 •

VDM® Zr 702 R60702 – Zr+Hf-max.4.5Hf-max.0.2Fe+Cr- 
max.0.005H-max.0.16O

•
ASTM-B-/ASME-SB-551 •

*  VdTÜV data sheet currently being developed    

•  Available product forms. (•)  Please contact us with respect to availability.
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Alloys for highly demanding chemical and high temperature processes 
High temperature resistant materials 
VDM Metals designation UNS DIN EN Typical chemical  

composition, in %
Specification Product form

Plate/
sheet

Strip Rod/ 
bar

Wire

VDM® Alloy 600 N06600 2.4816 Ni-16Cr-9Fe-0.07C • • •
ASTM-B-/ASME-SB-166 •
ASTM-B-/ASME-SB-168 • •
ASTM-B-/ASME-SB-564 (forgings) •
DIN 17742 • • •
DIN 17750 • •
DIN 17752 •
DIN EN 10095 • • •
RCC-M M 4103 •
VdTÜV data sheet 305 • • •

VDM® Alloy 601 N06601 2.4851 Ni-23Cr-14Fe-1.4Al • • • •
ASTM-B-/ASME-SB-166 • •
ASTM-B-/ASME-SB-168 • •
DIN 17742 • • • •
DIN 17750 • •
DIN 17752 •
DIN 17753 •
DIN EN 10095 • • • •

VDM Alloy 602 CA® N06025 2.4633 Ni-25Cr-10Fe-2.2Al-0.17C-0.1Y-0.1Zr • • • •
ASTM-B-/ASME-SB-166 • •
ASTM-B-/ASME-SB-168 • •
ASTM-B-/ASME-SB-564 (forgings) •
DIN 17742 • • • •
DIN 17750 • •
DIN 17752 •
DIN EN 10302 • • • •
VdTÜV data sheet 540 • • •

VDM® Alloy 617 N06617 2.4663 Ni-22Cr-11.5Co-9Mo-1.1Al-1Fe • • •
ASTM-B-/ASME-SB-166 •
ASTM-B-/ASME-SB-168 • •
ASTM-B-/ASME-SB-564 (forgings) •
DIN 17744 • • •
DIN 17750 • •
DIN 17752 •
DIN EN 10302 • • •
VdTÜV data sheet 485 • • •

Alloys and specifications

•  Available product forms.
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High temperature resistant materials 
VDM Metals designation UNS DIN EN Typical chemical  

composition, in %
Specification Product form

Plate/
sheet

Strip Rod/ 
bar

Wire

VDM® Alloy 800 
 

N08800 
 
 

1.4876 
 

Fe-30.5Ni-20.5Cr-max.0.7Al+Ti 
 

• • • •
ASTM-B-/ASME-SB-408 •
ASTM-B-/ASME-SB-409 • •
ASTM-B-/ASME-SB-564 (forgings) •
VdTÜV data sheet 412 • • •

VDM® Alloy 800 H 
 

N08810 1.4876/ 
1.4958

Fe-30.5Ni-20.5Cr-max.0.7Al+Ti • • •
ASTM-B-/ASME-SB-408 •
ASTM-B-/ASME-SB-409 • •
ASTM-B-/ASME-SB-564 (forgings) •
DIN EN 10028-7 (only for 1.4958) • •
DIN EN 10095 (only for 1.4876) • • •
DIN EN 10302 • • •
VdTÜV data sheet 412 (only for 1.4876) • • •
VdTÜV data sheet 434 (only for 1.4876) • •

VDM® Alloy 800 HP N08811 1.4959 Fe-30.5Ni-20.5Cr-1Al+Ti • • •
ASTM-B-/ASME-SB-408 •
ASTM-B-/ASME-SB-409 • •
ASTM-B-/ASME-SB-564 (forgings) •
DIN EN 10028-7 • •
DIN EN 10302 • • •

Welding consumables 
Filler metals, welding strip and core wire: We offer a comprehensive range of welding consumables.

•  Available product forms.
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Integrated  
production
Nuclear projects are characterized by high standards in terms of product safety and relia-
bility, requiring partners with know-how and expertise. VDM Metals has more than 80 years 
of experience in designing and producing materials of the highest quality standards.  
The company operates production sites in Germany and the United States, covering the 
majority of important production steps – from melting to hot forming to cold forming.

Melting and casting
VDM Metals’ nickel alloys and special stainless steels are  
melted in an electric arc furnace or an induction furnace 
and then subjected to vacuum treatment. A ladle fur-
nace is available for secondary metallurgical treatment. 
Casting takes place in a vertical continuous caster or by 
ingot casting. In addit ion to the conventional technol-
ogy of open melting, VDM Metals uses the technology of 
vacuum induction melt ing (VIM). The homogeneity and 
purity of our materials can be enhanced by electroslag (ESR) 
or vacuum arc remelting (VAR).
 
The ingots serve VDM Metals as starting material for the 
production of sheets and plates, strips, forgings, bars and 
rods, wire and welding consumables.

Sheets and plates
Sheets and plates in thicknesses of 0.12 to 3.93 in (3 to 
100 mm) are hot rolled on a four-high mill, before finishing 
steps such as annealing, grinding, shot blasting, pickling  
and cutting take place. VDM Metals operates a Sendzimir   
reversing mill that can process hot-rolled sheet to cold-rolled 
sheet in widths of up to 98.42 in (2,500 mm) and thickness  
down to 0.04 in (1 mm).

Strips
Strips are cold rolled on four-high and Sendzimir mills. Foil 
can be rolled down to a thickness of 0.001 in (0.025 mm) on 
a special 20-high mill. Annealing, levelling and cutting equip-
ment is available for finishing operations to meet customer 
specifications.
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Forgings
VDM Metals’ 45 MN forging press uses two  manipu lators 
and receives its feedstock from dedicated heating and re-
heating furnaces. Following precisely specified procedures, 
bars,  billets and other semi-finished products are produced.

Rods and bars
For the production of forged bars with a diameter of more  
than 4.72 in (120 mm) and semi-finished products, state-of- 
the-art turning lathes, peeling and grinding machines are 
available.
 
The production of hot-rolled and forged bars with a dia- 
meter of less than 4.72 in (120 mm) is performed with  
modern peeling and grinding machines. A 60-ton drawing 
bench is available for the manufacture of cold-drawn preci- 

sion bars. Length and diameter of our rods and bars vary, 
depending on material and production process – in general, 
diameters up to 12.8 in (325 mm) and lengths up to 472 in 
(12 m) can be produced.

Alternatively, the hot roll ing of round bars, flat bars, and  
specialty shapes is performed on either a 14 in (355 mm) or 
a 10 in  (254 mm) hand mill. VDM Metals’ finishing plants are 
equipped with heat treatment furnaces, pickling, shot  blast- 
ing and cutting units.

Wire and welding consumables
VDM Metals produces wire in fine and ultra-fine gauges down 
to a diameter of 0.004 in (0.1 mm), heavy gauge and section 
wire as well as welding wire. 
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Comprehensive  
customer support
Customer relationships with VDM Metals  
mean access to a variety of first class services –  
services that really make the difference. 

Application Engineering
From selecting the right materials to any request on spec-
ifications, properties and fabrication characteristics – VDM 
Metals’ Application Engineering team will be more than happy 
to provide you with prompt answers and support,  relying on 
their technical and metallurgical background and experience 
in all fabrication matters of VDM Metals’  materials.

Material and corrosion tests
Because we want to remain top of the class with every   
product, we leave nothing to chance in the field of quality 
management. During their production, our materials pass 
numerous tests in terms of quality and accuracy, aiming  
to meet not only the application’s principal requirements 
but also the more specific needs and specifications of our 
 customers. As a matter of course, VDM Metals is certified by 
the American Society of Mechanical Engineers and Lloyd’s 
Register Quality Assurance (ISO 9001:2008, AS 9100 Revi-
sion C).

Welding Competence Center
With our state-of-the-art Welding Competence Center we are 
not only capable to test different materials and welding con-
sumables or new and unconventional materials combinations, 
but also to train your staff in theory and practice. Make use 
of our know-how – we are happy to welcome you and your 
team in our Welding Competence Center.

Research and Development (R&D)
New and more efficient processes and techniques frequent-
ly involve changes in material requirements. VDM Metals 
 develops, in cooperation with its customers, materials that 
perfectly satisfy these requirements. However, our aim is not 
just to develop new materials but also to sound out hidden 
performance potentials in market-proven alloys which we 
can then qualify for new applications. Our R&D experts ac-
company the projects, sometimes right up to commissioning 
and start-up. The solutions that evolve find their way into new 
products, as well as techniques and processes.

13VDM Metals



Disclaimer

1. General
VDM Metals International GmbH makes 
all reasonable efforts to ensure that the 
information and data contained in this 
brochure are accurate. 

2. Liability exclusion
Any liability or guarantee for the top-
icality, correctness and completeness 
of the information provided is excluded. 
All statements provided in this brochure 
about the properties or use of products 
or materials mentioned in this brochure 
are intended only for the purposes of 
product description and information. 
Guarantees regarding particular prop-
erties of products or materials and their 
suitability for specific applications re-
quire a written agreement. VDM Metals 
International GmbH reserves the right 
to make changes or amendments to 
the contents of this brochure without 
informing you.

3. Copyright
All images used in this brochure are 
the exclusive property of VDM Metals 
International GmbH and are protected 
by German and international copyright. 
They may not be reproduced, copied, 
transmitted or modified without written 
permission from VDM Metals Interna-
tional GmbH. 
Any use of an image as part of another 
visual concept or for other illustration 
purposes (digital, artistic or other ren-
dition) is a breach of German and in-
ternational copyright law. Any content 
that is not the property of VDM Metals 
International GmbH is subject to the 
copyright conditions of the respective 
legal owner. 

4. Trademarks and brands
All brand names and trademarks named 
in the brochure and which may be pro-
tected by third parties are subject with- 

out reservation to the regulations of the
applicable trademark law and the own-
ership rights of the relevant registered 
owner. It may not be assumed that trade 
marks are not protected by third-party 
rights simply because they are named. 
The data provided in this brochure, in 
particular that which relates to products 
or alloys, is provided purely for informa-
tion purposes and is not intended for 
construction purposes or other technical 
use. The information provided has been 
prepared with great care. No liability is 
accepted, however, for any errors or 
omissions.
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Headquarters

VDM Metals International GmbH
Plettenberger Straße 2
58791 Werdohl
Germany

Phone  +49 (0) 2392 55-0
Fax  +49 (0) 2392 55-2217

vdm@vdm-metals.com

VDM Metals France S.A.S. 
 
Eric Vidal
Managing Director 

eric.vidal@vdm-metals.com  
 

 

www.vdm-metals.com

VDM Metals USA, LLC
306 Columbia Turnpike
Florham Park, NJ 07932
USA

Phone  +1 973 437-1664 
Fax  +1 973 437-1602 

vdmusasales@vdm-metals.com 

VDM Metals U.K. Ltd.
 
Dr. David Munasinghe
Managing Director 

david.munasinghe@vdm-metals.com 

VDM Metals Japan K.K.

Eduard Gabric
Managing Director 

eduard.gabric@vdm-metals.com 
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