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Krupp VDM GmbH

High-performance materials
for special applications

The outstanding importance of
modern high-performance materials
is due to their superior properties:
excellent corrosion resistance, high
mechanical strength at extreme
temperatures and extended life even
under the most severe service condi-
tions.

Within the framework of current
technology, nickel alloys and high-
alloy special stainless steels from
Krupp VDM create state-ofthe-art solu-
tions to the most varied application

problems. Examples are found in the
chemical indusiry, where complax
processes must be reliably controlled
and media sofely contained, in the
offshore sector, where oil and gas are
produced from reservoirs far below
the seabed, and in pollution coniral,
such as the desulfurization of flue
gases from fossilfired power stations
and the cuh::|yﬁ1: detoxification of
exhaust gases from internal combus-
fion engines.



Krupp VDM GmbH

For over o century, Krupp VDM
has been committed to the develop-
ment and production of materials for
special requirements. The company is
based at Werdohl, south of Dort-
mund, with further production cen-
ters located ot Altena, Unna ond
Werdohl-Barenstein.

As a leading international manu-
facturer of metallic materials, Krupp
VDM concentrates on customized
corrosion-resistant and high-ﬁirsngﬂ'ﬁ,
high-temperature nickel alloys, super-
alloys and high-alloy special stainless
steels. This is backed by intensive
research and development, exem-
plary quality standards, continuous
exchange ' of informdtion with cus
tomers, and a reliable global sales
and service network,

The Altena plant

Internationally, the demand for
extra-wide thin sheets of nickel alloys,
superalloys and high-alloy special
stainless steels has shown a continu-
ous upward trend in recent years.

Because of the large variety of
glloys and specified dimensions and
the relatively small production
batches required, manufacture of
these sheets by hot or cold rolling
wide strip is usually ruled out by
economic factors. In order to serve
this market successfully despite the
associated technical problems, Krupp
VDM established a special produc-
tion center for the manufacture of
exceptionally lorge hot and cold-
rolled single sheets.

The heart of this production
center, which commenced operation
at the Altena works in 1983, is a
computer<ontrolled six-roll Sendzimir-
type reversing mill. Reflecting current
cold-rolling technology, it is the
widest plant of its kind in the world.

This rolling mill has earned
Krupp VDM a leading position
among suppliers of exirawide thin
cold-rolled sheet in high-performance
materials, including alloys with espe-
cially critical forming choracteristics.
Thanks to process-related fine-
grained microstructure and superior
surface finish, cold-rolled sheet from
Krupp VDM offers excellent corrosion
resistance.

Environmental protection

at the Altena plant

With the publication of an
Environmental Statemenl for its
Altena site under the European
Union’s Eco-Management and Audit
Scheme, Krupp VDM has inaugurated
a new era in its internal envi-
ronmental protection. In the State-
ment, which was audited by the
Dusseldorfbased environmental ver-
ifiers' organization KPMG Certifi-
cation and was published on
October 22, 1997, the company
discloses all the environmental data
and information relating to the Aliena
plant and at the same time commits
itself to confinuous improvement of
internal environmental protection.
The results of this process will be
reviewed ot regu1ur intervals and
alse published. In addition, Krupp
VDM's Environmental Manogement
System was cerfified according to the
g]obu"y cu:cepted environmental
standard DIN EMN SO 14001,

Diesor Standort werfigt dber sin
Urmweltmanagementsystem. e
Offentlichkeil wird im Einklang
mil dam Gemeinschaltisyatem
tir das Umwedtmanagement urd
die Ummweltbetriebsprafung tber
den betrieblichen Ummelischutz
dieses Standortes uninrrichiel.

Reg.-Nr.: DE-5-130-00012




Krupp VDM GmbH - Altena pl!{:ni
Customized materials solutions |
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In its early years, copper alloys
were the main product of the Altena
works. These were rolled fo sheet and
p|-_‘}!e for the process equipment and
plant construction industries. The
manufacturing program of the world
largest sixroll Sendzimirtype mill now
covers sheet widths up to 2500 mm
[~ 8 H] and thicknesses down fo 1mm
[.04 in) in o wide range of innovative
high-performance materials.

Hol and cold-rolled sheet ond
plate from Krupp VDM in corrosion-
resistant, heat-resisting and high-

strength nickel alloys, superalloys
and high-alloy special stainless steels,
either solid or as clodding applied
explosively or by rolling on low-olloy
boiler steel or finegrained structural
steel, are employed in a wide spec-
trum of advanced applications:




as heat exchangers, columns,
reactors, tube sheets, mixers, welded
pipe systems and other components
in chemical and petrochemical
plants;

as corrosion-resistant liners for
Huegas scrubbers, ducts, stacks and
other components in desulfurization
plants, which extract sulfur dioxide
and other harmful substances from
flue gases in fossilfired power sto-
tions and waste incineration plants;

as jackets for the columns and as
product piping systems on offshore oil
and gas production platforms;

as welded-tube pipeline systems
for the transportation of cil, gas and
seawater; and as fuel tanks for the
Ariane 4 Evropean launcher rocket,

In these and in many other appli-
cations, large-size sheeis from Krupp
VDM help reduce welding ond
inspection requirements and their
associated costs.

In addition, when compared
with hotrolled products, cold-rolled
sheet offers the advantage of fighter
tolerances and resultant savings in
weight. The decisive factor, however,
is the superior corrosion behavior of
coldrolled sheet, due to its optimal
microstruciure,

The range of hot- and cold-rolled
sheet and plate is completed by
appropriate welding materials and
methods.

Krupp VDM supplied
over 550 tonnes of
Microfer 5923 hMo -
alloy 5% os solid sheet
and roll-clad plate

for the construction of
Four Aue-gas serub-
bers in the 2x S00MW
brown-coal-fired pow-
er stotion Boxberg i,
operated by VEAG,
Vereinighe Energie-
werke AG, Berin,

Condensate tanks,
acid piping and kow-
pressure evoporator
bundles in Cronifer
2803 Mo resist highly
concentrabed sulfuric
ocid of femperotures
up to 200°C [392°F

Distributor system of o
sulfuric acid plont in
Nicrofer 3023 -alloy 33.

Operator:
Morddeutsche Affinerie,
Hamburg.

Process equipment
nmmf‘ucfuaqrmrp.m
Franken GmbH, Ober-
howsen
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Melting and refining

Plate, hotrolled from forged or
continuously cast slabs from Krupp
VDM's ulira-modern melting plant at
Unna near Dertmund, serves as stark
ing material for the Altena cold-
rolling mill. The Unna plant is equip-
ped for the melting and ladle treat-
ment of high-nickel superalloys, high-
alloy special stainless steels and
copper-nickel alloys.

The Unna works occupy over
260 000 m®, The sizes and arrange-
ment of buildings, furnaces and mate-
rigls handling facilities were design-
ed for maximum efficiency in mate-
rial low and easy enlargement. The
current annual melting capacity is
50 000 tonnes.

Melting processes

The duplex melting process of
electric-arc primary melfing followed
by VOD refining was specially devel-
oped by Krupp VDM for the produc-
fion of nickel alloys and high-alloy
special siainless steels.

A 304onne arc furnace as well
as three 164onne induction furnaces
are available for primary melfing,
alloying and refining.

Secondary metallurgical pro-
cesses and fine adjustment of

chemical composition take place in
the VOD facility. The operation
takes place in o vocuum vessel
using argon or nitrogen as stirring
gas. Carefully controlled pressure
reduction enables the carbon
content to be reduced below 0.005
per cent. Hydrogen and nitrogen
contents are simultanecusly re-
duced to extremely low residual
values. Metallurgical treatment
follows in a lodle furnace.



Tapping of the

30 t electric are
furnace ot the Unna
melfing shop.

Krupp VDM's Unno
melfing plont, commis-
sioned in 1972 was the
first Evropean plant to
be equipped with a
shop dedusting system.

Remelting

Certain materials for special
applications require exceptionally
high purity with segregation levels
reduced to an absolute minimum. To
this end, elecirodes produced at the
Unna plant are refined by eleciroslag
or vacuum-arc remelfing.

Casting

After a final check of the chemi-
cal composition, the molten metal is
released for casfing. The majority of
heats are cast by bottom pouring inio
ingot molds, with an argon shield to
protect the metal stream from oxygen
and nitrogen pick-up.

Quality assurance and control

By means of systematic quality
checks, o confinuous record is creat
ed for every heat. Such records are
based on a comprehensive program
of quality-assurance measures, such
as chemical analyses, ulirasonic tesis
and surfoce inspection ot defined
production steps. Only when all
results have been found satisfactory is
material released for the next stage of
processing. Quality assurance per-
sonnel are free to make any decision
required in pursuit of their responsi-
bilities and are tofally independent of
the production departments.

Pollution control

Fumes generated during melting
and costing are cleoned in o filter
system which reduces dust level
below 1 mg/m®. Metals in slag and
dust are recycled.
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Cold-rolled sheet

Inaugurated at Allena in 1983,
the heart of the sheet and plate cenier
isa computer-comm”ed sixroll Send-
zimirtype Z5 07 B-103 in single-
sheet cold reversing mill.

The need for processing difficult-
iowork high-perfﬂrmunce materials -
nickel alloys and high-alley special
stainless sieels - to large, very thin
sheets filled the bolance towards a
multi-roll stand. This cen accomme-
date much smaller work-roll diameters
than o four-high mill.

With increasing sheet width and

decreasing thickness, maintaining

C EMds1

T

heet cold- mlhng

2500 mm (% L B

perfect flatness without tension
support is exiremely difficult. The roll-
gaop geomeifry must be optimu”y
matched to the sheet the cross-
section across the width. The sixroll
Sendzimirdype cold reversing mill at
Alteng meets this reguirement iden”}r,
since it permits adjusiment across the
entire sheet width al very close
intervals.

The cold n:r||fng of 5ing|e sheets
as thin as Tmm (.04 in), in maximum
widths of 2650 mm ([B.7 i),
unparalleled anywhere in the world.
Mickelalloy sheets in this thickness
made from sirip con only be rolled




elsewhere to @ maximum width of
1220 mm (48 in).

Rolling 1 mm (.04 in) sheet to a
finished width of 2500 mm (8 fi
requires special provisions in the
mechanical and electrical design of
the rolling stand, to ensure adequate
flatness and closetolerance thickness
plus the highest possible draft. The
stand is designed as a zero-crown
housing with minimal eross-head
spring. The automated passsequence
optimization and flatmess contral
communicates interactively with the
main computer. This supports the
stand operation, which feaiures auto-
matic rolMforce disiribution control.
The roll gap is adjusied continuously
by superimposed spring corrections,
determined as a function of the rolling
force. At the same time, because roll
gop geometry is precisely matched to
material cross-section, pass sequen-
ces mainfain reproducible thickness
and flatness. The main conirol adjusts

the botiom work roll to the preset
draft. With the aid of the 2x13 crown-
ing otfachments in the upper back-up
roll assembly, the roll gap is simulte-
necusly adjusted to the desired sheet
cross-section and monitored by a
process computer. Cross-seclional
profile and crown adjustments, with
other roll-pass data, are displayed on
a menitor, and the computer automa-
tically converts the draft setfings into
13 different traverse distances. This
ensures o uniform roll force ocross
the entire sheet width.

This unique roll gap control stra-
tegy has made a decisive contribution
to the elimination of uneven areas in
the rolling of large-sized thin sheets.

Roller tables allocated to the
coldrolling stand accommodate
sheet lengths up to 12 melers (40 f).
To protect sheet surfaces and aveid
excessive noise, reversing roller
tables on either side of the stand are
fitted with rubber-coated rollers.




Rell-dad boiler end

Krupp VDM supplied
mare thon 55 tennes
of cut-to-size sheets in
Micrafer 5923 hMa -
alloy 59 for lining the
four flue-gas serub-
bers at the Essen-
Komop waoste-fired
cogeneration plont
operated by RWE
Energie AG, Essen.

Hot-rolled plake

Hotformed or continuously cost
slabs from Krupp VDM's Unna
melting plant are hot rolled on four
high mills within the Fried. Krupp AG
Hoesch-Krupp Group.

Cled plate

For many applications in pro-
cessing equipment, vessels and tank
construction, as well as in Hu&gos
d&su”‘l.lr'lzing p]cm?s, sheet and p|1::ie
from Krupp VDM in nickel alloys,
superalloys and high-alloyed special
stainless steels are employed as




cladding materials, applied either
explosively or by rolling on a base
material - usvally lowlloy boiler
steel or finegrained structural steel.

For production of rollclad plate,
we work together with the Austrian
company VOEST ALPINE STAHL
UNZ, which manufactures this prod-
uct according fo a process develop-
ed by this company. Rollclad plates
are o costeffective alternative 1o
expensive highalloy solid plate and
substitute products such as rubber
linings and plastics.

Manufacturing pmg;:-um Hotrelled shest and plate ] Coldrolled sheet and plote N
Widh  mm (i) | upto3000 (o) | up 102500 o
Thickens: mm_ [0) | 4-100 11640 |1-8 (.04 - .32]
Length i i1} up ta B200/10000 127!33]_ up to 8200 [27)

Finish hot rolled, annesled and pickled eold rolled, anneoled ond p.‘&ﬁ

[cerhain l:llk‘n:r's solution-onnealed
anly] ; cuf to size on o computer-
contrelled cutting machine; thick:
nesses abeve 15mm |.59 in} by an
NC plasma cutling installation.

[cenain alloys saluficn-cnnaaled
onby]; cut o size on o computer-
controlled cutfing mochine,




Gas-fired continuous
roller hearth fumace
with integroted
programmoble
airfwater mﬂling
fimvee.

Finishing line

The lorgely automated finishing
line is designed for largesize sheet
and plate in thicknesses up to 30 mm
(1.2 in), widths up to 3000 mm (10 f),
lengths up to 10 000 mm (33 f), ond
unit weights up to 6 500 kg {14 300
lbs). In special coses, 100 mm {4 in)
thick plate weighing up to 10 000 kg
(22000 lbs) can be processed.

At fumoce fempera-
tures up to 1200 *C
{2200 °F), the pre-
vicusly vsed woter-

asbestos rollers
mﬂmwﬁd‘
MO I
nally welded rollers in
Microfer 6025 HT —
alloy 602 CA.

Annealing

During the first finishing step, sheets
are heat treated in a gosfired contin-
vous roller hearth furnace. Computer-
controlled and opproximately 22 me-
ters (72 fi) long, the furnace features six
heating zones for open annedling in
the temperature range from 680 to
1200 °C {1260 - 2200°F). The
maximum treatable sheet size is
3200 x 10500 mm [10.5 x 34.5 H).

After annealing, the sheets pass
through an upstream air/water
cooling line. The enfire treatment is
computercontrolled. After the materi-
al number, sheet dimensions and
surface condition (bright or oxidized)
have been entered, the computer
optimizes furnace ufilization, charg-
ing parameters and sheet movement
through each treatment zone. The
staggered arrangement of roller table
and furnace rollers allows operating
speed to vary at different stages. This
means that sheet charging and
discharging can take place at a much
higher speed than heat treaiment.



The production cycle can be
modified fo meet the requirements of
a given material, especially with
respect to cooling parameters. Thus,
to cool a sheet 25 mm (1 in) in thick-
ness from 1000 °C (1830 °f) to a
core lemperature of 450 °C (840 °F)
takes less than four minutes. Thickness-
es below 10 mm (.4 in) are cooled
over the same temperature range in
less than 20 seconds.

Shot blasting and leveling

During initial pre-descaling in
the shotblasting machine, the sheets
are angled at 40 degrees to ensure
that the shot is completely removed.
This inclination is effected by pivoting
drag conveyors at the run-in and run-
out ends of the machine. Following
blasting, annealed sheets pass
through two multiroll levelers.

Pickling and inspection

During the next step, the sheets
pass through a wertical continuous
spray-pickling line with integrated
inspection. The most important advan-
tages of vertical spray pickling over
immersion pickling include shorter
pickling times, reduced acid consump-
tion ond less harmful chemicals. In
addition, use of the fourstep cascade
system leads to an appreciable re-
duction in rinse-water consumplion.
Complete enclosure of the pickling
installation allows its integration info
the production flow without polluting
the shop almosphere. The freatment
line is computer controlled and fully
automatic.

After passing through a rinsing
and drying zone, the sheets finally
reach the inspection line. Here they
are inspected on both sides and
minor surface defects eliminated.

This vertical spray
pickling plont has
been rebuilt with salid
metal segments in
Microfer 3127 hMo -
alloy 31 in highly
stressed oreas,

Computer-contralled
continuous belt-type
surface grinding
machine for large
sheets in sizes up to
3000 x 8200 mm
{10 x 27 H.




Cutting center

At the cutting center, sheets are
cut to the specified finished size. All
formats are available: rectangular,
square, circular, rings or segments,
with or without holes or recesses.

The key unit of the cutting center
is a hydraulic shear with 8 200 mm
[27 R) knives for cuffing sheet up to
25 mm (1in) thick. The cutting preci-
sion is 1mm (.04 in] over a cut length
of 8000 mm (26 f). With sheet sizes
up to 800D x 2500 mm {26 x ~ B 1],
the maximum diagenal deviation is
3 mm (.12 in). A special feature per-
mits cutting of even greater lengths.

The feed table is equipped with
electrohydraulic clamp and feed
systems. Sheet movement follows the
computersel path with ouistanding
accuracy. For sheei fthicknesses
greater than 25 mm (lin}, a plasma
machine cuts thicknesses up 1o
40 mm (1.6 in) under water and
larger thicknesses in air. Circular
blanks, rings and other shapes are
punched or cut from sheets using
plasma equipment.

For finish machining of disks and
rings, a facing lathe can aecomme-
date diameters up to 4000 mm (13 fi)

This computer-contral-
led underwater plas-
ma cutier employs an
electric orc for cutfing
sheet and plate to
size. The water not
only eliminates dust
noisa but also
reduces the heat-
affected zone to o

minimum,

The Key unit of the
cutfing center is a
hydraufic sheor with
knives 8200 mm

{27 ) long.




and unit weights up to 8 fonnes.
When required, parts can be mao-
chined all over.

Hot- and coldfinished sheet and
plate from Krupp VDM are supplied
with certificates indicating the scope
of materials testing, as follows:

Test report according to DIM
20 049 / EN 10 204 - 2.2, for veri-
fication of heat analysis;

Inspection certificate according
to DIN 50049 / EN 10204 - 3.1A,
3.18 or 3.1C, issued by an infernal
quality inspector independent of the
production departments, or by @
third-party inspector commissioned
by the customer;

Inspection

Inspection report according fo
DIM 50049 /EN 10204 - 3.2A or
3:2C, issved by an official inspector
or by a third-parly expert commis-
sioned by the customer, with addi-
tional certification by the works
inspecior,

In addifion to these, other nation-
al or international standards can be
used as the basis of acceptance
inspections.

For instance, Krupp VDM de
liveries to pressurevessel manufac-
turers in Germany are subject to
AD-Merkblatt W-2, whilst supplies to
the USA are according to the ASME
Boiler and Pressure Vessel Code.

=]

Marking

Every sheet or plate is paint or
stamp marked, to confirm compli-
ance with the quality-ossurance guide-
lines of nafional and internafional
standards,

Products inspected by independ-
ent experts or institutions are addi-
tionally identified by on acceptance
stamp.

Other marking techniques, such
as roller stamping, low-stress stamp-
ing and color coding, can be carried
out by speciol agreement.

Computer-conirolled
ulfrasanic testing plant.

15



Stockholding

In close cooperation with author-
ized stockholders ot home ond o
broad, Krupp VDM maintains large
stocks of sheet, plate and other
products from its manufacturing
program, fo ensure prompt deliveries
to customers re|~l,ring on  shorterm
planning.

A selection of authorized stock-
holders’ addresses is listed on page
B2 of this brochure. Information on
other supply sources is readily avail-
able from Krupp VDM's marketing

and sales departments. Ulira-modern
machining facilities at the Aliena
production center, such as an NC
plasma cutting machine, ensure o
swift and precise response lo special
customer reguests.

All possible shapes are avail-
able: rectangular, squore, circular,
rings and segments. When required,
these products can be supplied with
holes and recesses cut lo the cus
tomer’s specification.



Application engineerin
ﬁ i, o,/

In o period of rapidly advancing
rechnalog}r, materials selection can
be a particularly difficult task. Krupp
VDM's Application Engineering
Department, a proven leam of high!}-‘
qualified engineers, metallurgists and
technicians, with stotegfthe-art
equipment and access lo the latest
technology, is an important aid to
decision-making and provides a link
between ‘customer and supplier. As
expert consultants to the industrial
plant construction sector, they have
accompanied numerous projects from
p!cmning stage|fo stortup.

Krupp VDM's| application en-
gineers are totally familiar with
industries and technologies such as:
chemicals and petrochemicals
pulp and paper
oil and gas p_rcgdpéfﬂ::rﬁ HEE
marine engineering
uemspnc.{: nn-gi-riéeri'ng
power qéneratiﬁﬁ U
Envlronmentqj ng;ne@rlng
hsglnemperufu fechncrlc:qy
industrial furn@ce construction
electrical r:md-eie;:ﬁ_ml‘llc engineering

The A
Depariment
ence in one gk

l/

profiles and fabrication fechniques,
the department provides optimized
malerial concepts for specific appli-
cafions, Al the same time, accumu-

lated in-depth knowledge of market
trends and their evaluation helps to
guide the company’s own produch
devebpmenr.




Research and development

Krupp VDM's intensive R&D
efforts concentrale on two major
areas: production technology and
product development. The activities
invalved in the latter are briefly out-
lined below. They comprise both the
development and qualification of
materials.

Material development

Microfer 5923 hMo - alloy 59
and Nicrofer 3127 hMo - alloy 31
are two excellent examples of
innovative products for environmental
and energy engineering. For desul-
furization of coalfired power sto-
tions, the market demonded corro-
sion-resistant, high-clloy materials
with requirements similar to those in
the chemical industr}r as regurds high
safety and long life. This sparked the
development of nickel-chromium-
mu|ybc|enum-|:rclse materials —with
even longer life expectancies than
existing alloys under highly corrosive
conditions. Since it proved possible
o produc& and process both c:Hc:r}rs
on a commercial scale from the
outset, their success was practically
guaranteed. Both-alloys, but particu-
larly alloy 59, have been the materi-
als of choice in recent years when
building new Hluegas desulfurization
systems or mndemising existing units
both in western and eastern Ger-
many and in mony other European
countries.

Microfer 3033 - alloy 33, an
other exomple of our research and
development work, was joinily devel-
oped with Bayer AG. Alloy 33 is a
prime example of a customized pro-
ject which was completed in the short-
est possible period thanks to efficient
time management. From the outset of
our cooperation with Bayer AG, the

objectives were crystal clear: the new
material was to display the highest
possible resistance to corrosion by
highly oxidizing media such as highly
concentrated sulfuric and nitric acids.
A chromium content of over 30 %
was required fo meet this specifico-
tion. Moreover, the material was to
have an austenitic microstructure so
that its processing properties differed
little from those of auslenilic stainless
steels and nickelbase alloys.

Preliminary theoretical investigo-
tions come up with a chromium-
iron-nickel material containing ©
certain amount of nitrogen to stabilise
the oustenitic microstructure. Labora-
tory melts carried oul as part of a
feasibility study proved this concept
to be realistic. In quick succession
there then followed a patent applica-
tion, an inifial commercialscale heat
at the Unna melishop, and the pro-
duction of sheets, billets, welding
wires and seamless tubes. The devel-
opment of Nicrofer 3033 - alloy 33
concluded with a material inspection
carried out by the German TUV tech-
nical inspectorate on the basis of
three commercialscale heats each of
30 tonnes. The results are documenied
in “VdTUV-data sheet 516" and
ASME Code Cose 2227. Proctical
experience hos been obtained with
the use of this chromium-iron-nickel
alloy in pressurized components.at-a
multi-purpose plant of Bayer AG and
alse in sulfuric acid technology with
heat recovery.

Mimofer 6224 - alloy B-10 is the
first metallic material to display excel-
lent resisiance to corrosion in hof,
I’!ighly acidic media with a low con-
centration of oxidizing ogents such
as heavy metal ions or dissolved



oxygen.

Nimofer 6224 - dlloy B-10 is
nickel-molybdenum-chromium-iron-
solid solution alloy and was devel-
oped with chemical process technolo-
gy, energy technology and pollution
control applications in mind. In the
chemical sector, Nimofer 6224 - alloy
B-10 is intended for use in reprocess-
ing plants for waste sulfuric acid,
while applications for energy and
pollution conirol fechnology center on
flue-gas scrubbers and heat transfer
systems in fluegas desulfurization
plants.

In comparison with graphite and
ceramics - the materials hitherto
used for plant components in contact
with highly acidic media with a low
concenfration of oxidizing agents -
our customers will be delighted by the
distinctly improved processing prop-
erties of Nimofer 6224 - alloy B-10.

A material specially developed
for industrial furnace construction and
the petrochemical industry is Nicrofer
6025 HT - dlloy 602 CA. Typical
applicafions include rollers, radiant
tubes, brightannealing muffles and
other furnace internals. Due to its
high carbon content ond added
zirconium, this material exhibits ouk
standing hightemperature strength in
the range 1000 to 1200 °C (1830 -
2200 °F), as well as excellent re-
sistance fo oxidizing and carburizing
load cycles.

Ancther material for hightem-
perature service, the newly developed
Nicrofer 45 TM - alloy 45 TM, exhibits
excellent corrosion resistance to typi-
cal waste-incinerafion atmospheres
|oxidizing, sulfidizing and chloridi-
zing gas mixtures] in the temperature
range 500 to 850 °C (930 - 1560 *F).
In addition, the material’s superior

resistance to sulfidizing and carbu-
rizing atmospheres opens up a host
of other applications, including pulver-
ized coal burners, heatexchanger
tubes in coal gasification processes,
constructional components for after-
burning equipment, and furnace
internals required to withstand

aggressive media al high tempera-
tures.

The new corrosion




Material qualification

Highpeﬂmmunce materials from
Krupp VDM are used for example in
the chemical industry, in power gener-
ation, envirenmental protection and
in offshore engineering, where maxi-
mum resistance to specific corrosive
attack or hightemperature siress is
essential. Exact and comprehensive
knowledge of the properties of these
alloys is on indispensable software
package for their application which
can cmfy be deve]oped b}r infensive
RAD effort.

A wide, varied and confinuously
updated research program is dedi-
cated to the wekcorrosion charac-
teristics of Krupp VDM high-perform-
ance materials.

Since the behavior of a material
is governed by a large number of

[

parameters, o compulerized data-
base has been established at Krupp
VDM's corrosion laboratory in Alfe-
na. From this, precise recommendo-
fions con be derived regarding the
best material for a given application.
Users of Krupp VDM high-tem-
perature materials require reliable
resistance fo high temperatures at
designated levels. For materials used
in the manufacture of chemical pro-
cessing equipment, a minimum test
period of 30 Q00 hours is usually
specified.

A large number of materials
have been subjected to longtime
creep fests in the temperature range
650 to 1200 °C (1200 - 2 200 °F).
Meost of the relevant data contained
in this brochure have been obtained
from these measurements.

Joining technology

In the chemical industry, as well
as in energy production and offshare
engineering, almost every applico-
tion involves the use of an appropriate
joining fechnigue, the most important
of which is welding.

Welding engineering therefore
plays an important part in Krupp
VYDM's R&D activity. Test results pro-
vide an indispensable technical re-
source, made available to the user as
an integral part of his order.

Welding technology comprises
the weldability of base materials,
development and testing of suitable
filler metals, ond the testing of new
welding fechniques ond their suito-
bility for welding high-performance
Krupp VDM alloys.



Quality management

The Krupp YDM GQGuality As-
surance System guorantees strict
compliance with the company’s infer-
nal quality specifications from receipt
of an inquiry to the delivery of the
finished product. All production cen-
ters and depariments have their own
quality assurance manuals, in which
all the process steps and related
requirements are described. These
manuals are aimed at winning and
maintaining customers’ frust.

Quality assurance is a basic
precondition for economic production;

Quality assurance is the overrid-
ing principle for all Krupp VDM
products and services;

Quality assurance is the key to
maximum productivity, leading to
optimized delivery capacity at favor
able prices.

The validity of these principles
has been confirmed by the numerous
approvals which Krupp VDM GmbH
has received for its Quality Assurance
System from notional and infernc-
tional authorities and classification
societies. They include:

TUV according to AD-WO/TRD 100,
ASME acccording to NCA 3800,
LRQA according to DIN/ISO 2002,
MOD/BWB according to AQAP-4,
CAA, KWU according to QSP 4 C,
AVS D 100/50 and KTA 1401.

The Quality Assuronce System is
documented in manufacturing and
test procedures. These also include
qualification requirements for sup-
pliers as well as the conirol of special
processes, personnel training, quality
documentation and the menitoring
and treatment of non-conforming
items. Each production lot is checked
for dimensional accuracy, unaccept-
able surface imperfections and inter-
nal defects using a variety of non-

destructive techniques appropriate to
the product. In addition, compliance
with customer specificafions is veri-
fied with regard to mechanical pro-
perties, corrosion behavior, weld-
ability and other parameters. Many
of these tests are carried out in the
manufacturing plants’ own labora-
tories. The chemical laboratories at
Unna (Auorescence speciroscopy)
ond Werdohl (atomic absorption
spectroscopy and conventional wet
techniques), and the corrosion and
welding laboratories at Altena work
for all Krupp VDM's plants.
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Material data

The following tables have been
prepared to ossist in selecting the
most suitable Krupp VDM high-
performance alloys for specific
corrosion and/or hightemperature
applicnﬁons.

Specifications and designations

The materials are available in
conformity with the standards indi-
cated. Standards in brackets indi-
cate that the stondard is only valid
in part or the Krupp VDM data
deviaie from those specified in the
standard. When placing an order,
standards (DIN, ASTM, BS, efc.)
stipulated by the customer will form
the basis of the coniract following
our approval,

Chemical composition

When an element is reported as
the “balance” of a composition, this
only means that this element predomi-
nates; other elements may be present
in minimal amounts,

Physical properties

Physical properties are deter-
mined using Krupp VDM material or
conform fo SEW 310.

EN specifications are not taken
into consideration.

Mechanical properties

The stated mechanical properties
are typical values, except those report-
ed as minimum | = ). The given data
are generally applicable to sheet and
plate products. For properties appli-
cable to other product forms, please
refer to the respective data sheets
available on request or contact Krupp
VDM.

Creep properties

The values correspond to the
bestfit curve fitted to the scatterband
of results. Minimum values are approx-
imately 20% below the listed aver-
ages.

Welding

Krupp VDM nickel base clloys
and special stainless steels are readily
and easily weldable by using filler
meials shown on poges 78-81.

Abbreviations used

SEW = STAHLEISEN data sheet
WL = Werkstoffleistungsblatt
EN = European Standard
European Standard project
= no daia ovailable

EN pr

All data and information are as
accurate and as complete as possible
at the time of going to press, but are
not guaranteed. Changes arising
from development work to improve
materials may have occurred in the
meantime. More extensive dato are
given in the individual data sheets or
can be supplied by Krupp VDM
GmbH on request.
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Krupp VDM high-performance materials and products

Krupp VDM Werkst.-Nr. Designation UNS. BS. Available product form
olloy designation designation designation Sheer, | Stip Red, Forgings | Wire
plate bar
Corrosion-resistant alloys
Ni « NiCv
VDM Nickel 99,2 - alloy 200 2.40646 Ni 99.2 NO2200 NA 11
VDM LC-Nicke! 99.2 - alloy 201 2.4068 LC-Ni 99 NO2201 NA 12
VDM LC-Micke! 99.6 - alloy 205 2.4061 LC-Ni 99.6 NO2205 -
Nicorros - olley 400 2.4360 NiCy30Fe NO4400 NA 13
Nicorres Al -~ alloy K-500 2.4375 NiCu3CAl NQS5500 NA 1B
NiMo - NiCrMe ~ NiCrfaMo - superalloys
Nimofer 6928 - alloy B-2 2.4617 NiMo28 N10&65 -
Nimofer 6629 - alloy B-4 2.4600 NiMio29Cr N10429 -
Nimofer 6224 - alloy B-10 2.4710 NiMo23Cr8Fe - -
Nicrofer 8616 hMo  ~ alloy C.4 2.4610 NiMo 16Cr16Ti NO&455 -
Nicroler 6020 hMo - alioy 625 2.4856 MNiCr2 2hMo?Mb NO&625 NA 21
Nicroler 5923 hMo - alloy 59 2.4605 NiCr2 3Mo 1 6Al MNO&039 -
Nicroler 5716 hioW ~ olloy C276 24819 MiMo16Cr15wW N10276 -
Nigrofer 5219 Nb ~alloy 718 2.4668 NiCr19NbMo NG7718 -
Nicrofer 4823 o - alloy G-3 2.4619 MNiCr22Mo7 Cu NO&9BS -
NiCrfe ~ FeNiCrMo - standord alloys
Nigroter 7216 LC - alloy 600 L 2.4817 LC.NiCr1 5Fe NGC&602 NA 14
Nicrofer 030 « alfoy 690 2.4642 NiCr29Fe NG65%0 -
Microfer 4221 - alfoy 825 2.4858 MNiCr2 1Mo NC8825 NAa16
Nicrofer 362C Nb - olloy 20 2.4660 NiCrZ0CuMo NC8020 -
Nicrofer 3220 ~ altoy 800 1.4876 X1QONICralTi32-20 NQ8BOG NA 15
1.4958 RK X5NICrAlTi3 1.20 RK
Nicrofer 3127 hddo - alloy 31 1.4562 X1MNICrMoCu32-28-7 NOB031 -
Nicrofer 3127 IC - oliey 28 1.4563 XINICeMoCuN31.27-4 NO8028 -
FeNiCr — special stainless steels
Nicrofer 3033 - alloy 33 1.4591 X1CrNiMoCuN33.32.1 R20033 -
Cronifer 2525 LCN 1.4465 X1CeNiMoN25.25.2 INO8310} -
Cronifer 1925 hMio - alloy 926 1.4529 XIMNICrMoCuN25-20-7 NO8226 -
CuNi
Cunifer 30 - alioy CuNi 70/30 | 2.0882 CuNi30Mnfe C71500 CN 107
Cunifer 10 - alloy CulNi 90/10 | 2.0872 CuNi10felMn C70600 CN 102
Heat-resistont olloys
NiCrfe - FeNiCr
Microfer 7520 - alloy 75 2.4951 NiCr20Ti NO6075 HR 203
Nicrofer 7216 - alloy 600 2.4816 NiCri5Fe NO6600 NA 14
Nicrofer 6219 5i - alloy 626 & 2.4855 NiCri PMePSi - -
Nicrofer 6030 - alloy 690 2.4642 NiCr29Fe NO6690 -
Nicrofer 6023 - alloy 601 2.4851 NiCr23Fe NO6601 -
Nigrofer 3718 5o - alloy D$ 1. 4862 XBMICrS 38.18 - NA 17
Microfer 3718 - falloy 330) }.4864 X12NICrSi 36-16 (NOB330) -
High-temperature, high-strength alloys
NiCr — NiCrfe - NiCrMo = NiCrCoMo — superalloys :
Nicrofer 7520 Ti - alloy 80 A 2.4952 NiCr20TiAl NO7080 NA 20
Nicrofer 7016 TiNb - alloy X-750 2.466%9 NiCr15Fe7TiAl NO?75C -
Nicrofer 7016 TiAl - — alloy 751 2.4694 NIiCr i OFe7TiAl NO7751 -
Nicrofer 6025 HT  ~alloy 602 CA 2.4633 NiCr25FeAlY NG6025 -
Nicrofer 5520Ce - alloy 617 2.4663 MiCr23Co12Mo NO66Y7 -
Nicrofer 5219 Nb - -~ alloy 718 2.4668 MNiCr19NbMo NO7718 -
Nicrofer 5120 Coli - alloy C-263 2.4650 NiCo20Cr2CMoTi NO7263 HR 206
Nicrofer 4722 Co - alloy X 2.4665 NiCr22Fe 1 8Mo NO4002 HR 204
Nicrofer 4626 MoW - alloy 333 2.4608 NiCr26MoW NO&333 -
NiCrFe — FeNiCr ~ standard alloys :
Nicrofer 7216 H - alloy 600 H 2.4816 NiCri5Fe NO5600 NAT4{H)
Nicrofer 6023 H « alioy 601 H 2.4851 NiCr23Fe NO&601 -
Nicrofer 45 TM - alloy 45 TM 2.4889 NiCr28FeSiCe NO40D45 -
Nicrofer 3220 HT - alloy 800 HP 1.4959 XBNICrAi32-21 NOB811 -
Nicrofer 3220 H ~ alloy 800 H 1.4876 XIOMICrAIT32-20 NOB810 NA1S5{H)
1.4958 X5NICrAlfi31.20 NOBB10 NALS{H)
CoCrNiW R L ol
Conicro 5010W  —alloy 25 2.4964 CoCr20W15M; R30605 HR 240
Conicro 4023 W - alloy 168 2.4683 CoCr22hiv R30188 -




Krupp VDM high-performance materials and products

Krupp YDM Werkst-Nr. | Designotion UNS- BS- Available product form
olloy designalion designation designalion Sheel, Stip #od, Forgings | Wire
plate bar

Hegting-element and resistance alloys

NiCr - FelrAl

Cronix 80 - alloy MiCr 80/20 | 2.4869 NiCr80-20 N 06003 -

Cronix 70 - alfoy NiCr 70/30 | 2.4658 NICe70.30 N Q5008 -

Controlled expansion and glass-sealing olloys

FeNi - FeNiCo

Pernifer 36 - alloy 34 1.3¢12 Ni3s K 93600/601 | -

Pernifer 2918 1.3¢81 NiCo29-18 K 94610 -

Production of seamless fubes ond pipes is carried out at
DMV Slainless BY using stock supplied by Krupp YDM.
Seom-welded ubes and pipes are cbtainable from reputed
manufacturers and are produced kom stock supplied by Krupp VOM.

Krupp VDM Werkst.-hr. | Designation UnNS AWS Classificotion BS 2901 | Awvailable product form
clioy designation Type ;
Fifler Metal Weld
Rod Wire  |Ship

High-performonce alloys for welding products

Ni ~ MiCu ~ CoNi = MiMoCrFe ~ NiCrFe — FeNiCr

Mickel 5 9604 - FM 61 24158 SG-MNiTi4 NO2061 AS.14 ERMi-] NA 32
Nicorros § 6530 - FM 60 2.4377 SGMNICu30MnTi NG4040 A5 14 ERNiCu-7 NA 33
Nicorros B 6530 ~ WS 60 2.4377 UP-NICu30MnTi {NO4C&0] - [ERNICu-7} {NA 33)
Cunifer S 7030 - Fhi 67 2.0837 SG-CuNi30Fe C71581 AS37 ERCuli ci18
Cunifer B 7030 - WS 67 2.0837 UP-CuMi30fe [C71581} - {ERCuN) IC18)
Cunifer $ 9010 20873 SG-CulilOFe - - - Cl1é
Nickeldron § 6040 2.4560 S-idiFedC - - - -
Nimofer 5 6928 -FM B2 24615 SG-MiMe27 N1C&65 AS14 ERMNito-7 NA 44
Mimofer B 6928 ~ WS B2 2.4615 UPNiMo27 IN10665) - IERNiMo7) [NA 44)
MNimofer 5 6629 -~ FM B-4 2.4701 SG-NidMo28Cr - - - -
Nimoler § 6224 - FM B-10 2.4702 5G-NiMo24CrBFe - - - -
Nicrofer § 7020 -~ FM B2 2.4806 SG-NiCr20nb NO6082 AS5.14 ERNIC-3 NA 35
Nicrofer B 7020 - W3 82 2.4806 UP-NICr20Nb ING60B2) - {ERNICr-3) (NA 35]
Nicroler $ 6616 -FMC4 24411 SG-NiMo16Cr16Ti NG6455 AS5.14 ERNiCrhhe-7 MNA 45
Nicrofer B 6616 - WS C-d 2.4611 UP-Nita1&Cr1 6Ti {NOG455) - {ERNICrMOo-7] NA 45)
Nicrofer § 6219 - FM 626 2.4832 SG-NICrl 9MeSi - - - -
Microfer § 6030 - FM 690 2.4642 NiCr2%Fe NO&690 - - -
Microfer § 6025 - FM 602 2.4649 SG-NICr25FeAlY [NO602S) - - -
Nicroler 5 6020 - FM 625 2.4831 SG-NICr2 1 Mo9Nb NO6625 A S04 ERN:ICrMo-3 NA 43
Nicrofer B 6020 ~ W5 625 2.4831 UPNICr2 1MoPND {NO6625) - {ERNICrMo-3} {NA 43)
Nicrofer 5 5923 -FM 59 2.4607 SG-NICr23Molé NO&O59 A 54 ERNICrMio-13 -
Nicrofer 8 5973 - WS 59 2.4607 UP-NiCr23Me16 [NOSGS59) - {ERNICrMo-13)

Nicroler § 5716 - FM C.274 2.4886 5G-NibMo 16Cr1 W N10276 A 514 ERNICrMo-4 NA 48
Nicroler B 5716 — WS C276 2.4886 UP-Nibo 16Cr 1 6W (N10276) - (ERNHCrMo-4] INA 48)
Microfer § 5520 - FM 617 2.4627 SGNiICr22Cao12Mo NO6617 AS5.14 ERMNICiCoMo-1 NA 50
Nicrofer 5 5219 ~-FM 718 2,4667 SG-NICr 1 9MbMoTi NO7718 AS5.14 ERNifeCr-2 -
Nicrofer § 5120 - M 263 2.4650 NiCe20Cr20MoTi NQ7263 - - NA 38
Nicrofer § 4722 -~ FM X 2.4613 5G-NiCr2 tFe | 8Mo NO6002 AS4 ERNiICrMo-2 NA 40
Nicrofer § 4626 - FM 333 2.4608 NiCr26Mow NO6333 - - -
Nicrofer S 3127 - FM 31 1.4562 XINiCrMoCu32-28-7 NOBC31 - - -
Nicroler $ 3033 - Fr 33 1.459 XICNiMoCuNg 33241 R20033 - ~ -
Nicroler $ 3028 ~ M 28 1.4563 XIMNICrMoCuM3 1.27.4 - - - -
Cenicro § 5010 -FM 25 2.4964 CoCr20W 15N R30605 - - -
Conicro 5 4023 -FM 188 2.4683 CaCr2 2NiW R30188 - w -

FM = Filler Metal / WS = Weld Sirip
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Summary of Krupp VDM high-performance materials
UNS-Designations

UnS- Werkst.-Nr.
designetion

Krupp VDM
alloy designalion

UNS-
designalion

Werkst -Nr.

Krupp VDM
alloy designalion

High-performance alloys

High-performance

alloys

C704600 2.0872
C71500 2.0882

KP3600/601{1.3912
K@4610 1.3981

MNO2200 2.4066
NO2201 2.40068
NQ2205 24081

NQ4400 2.4360
NO5500 24375

MNO&00Z 24665
MNO4003 2.4869
NOS00E 2.4658

NQ&025 2.4633
NQ6045 2.4889

NC&05? 2.4605
NOG075 24951

N06333 2.4608
NO645S 2.4610
NO6G00 2.4816

NO6600 2.4816

NOG6O! 2.4851
NO6601 2.4851
NO&&02 2.4817

NO&617 2.4663

NO6625 2.4856
NO&60 24642
NO6985 2.4619

NO7O80 24952
MNO7263 2.4650
MNO7718 2 4668

NO7750 24669
NO7751 2.4694
NOBO20 | 2.4660
NOE028 1.4563
NC8031 1.4562
JNOB310) | 1.4465
{NOB330] | 1.4864
NOBBOO | 1.4876/1.4958 RK
NOBBIO 1.4876/1.4958
NOS811 1.4959
108825 | 2.4858
NOBG26 1.4529
NI10276 | 2.4819
NI0629 | 24600
N10665 | 2.4617

Cuniler 10 - clloy Cohi $0/10
Cunifer 3C ~ alloy CulNi 70/30
Perniler 36 - afloy 36
Pernifer 2918

VOM Nickel 99.2 - alloy 200

VOM LC-Nickel 99.2 - olloy 201
VDM EC-Nickel $9.6 - alloy 205

Nicorros
Nicerros Al

~ alloy 400
- alley K-500

Nicroler 4722 Co - alloy X

Cronix 80 - alloy NiCr 80/20
Cronix 70 -~ afloy NiCr 70/30
Microfer 6025 HT - - olloy 602 CA
Microfer 45 TM ~ alloy 45 Th

MNicrofer 5923 hvo - alloy 59
Nicroler 7520 ~ offoy 75

Nicrofer 4626 MoW - olfoy 333
Nicrofer 6616 hiMo - alloy C-4

Microfer 7216 - olfoy 600
Nicrofer 7216 H - olloy 600 H
Nicrofer 6023 ~ alloy 601
MNicrofer 6023 H ~olloy 601 1
Nicrofer 7216 1C - alloy 6001
Nicrofer 5520 Co  ~afloy 617

Nicrofer 6020 htte - ooy 625
Nicroler 6030 - alioy 690
Nicrofer 4823 ho - dlloy G-3

Nicrofer 7520 Ti ~ alloy 80 A
Nicroler 5120 CoTi - aflay C-263
Nicrofer 5219 Nk - alioy 718

Nicrofer 7016 TiNb - alioy X750

Nicrofer 7016 TiAl - alloy 751
Microfer 3620 Nb - - alloy 20
Nicrofer 3127 1C - alloy 28

Nicrofer 3127 hMo - alloy 31

Cronifer 2525 LCN

Nicrofer 3718 - olloy {330]
Nicroler 3220 - olloy 800
Nicroler 3220 H - alloy 800 H
Microfer 3220 BT - alloy BOD HP
Nicrofer 4221 - alloy 825

Cronifer 1925 hMo - alloy 926

Nicrafer 5716 hivoW - alloy C.276
MNimofer 6629 - alloy 8-4
Nimofer 6928 - alioy 8-2

R20033

R3C188
R30605

1.4591

2.4683
2.4964

2.4710

1.4862
2.4855

Nicroler 3033 - alloy 33
Conicro 4023 W - alloy 188
Conicro 501CW - alloy 25
Nimoler 6224 ~ glloy B-10

Nicrofer 3718 S50 - olloy DS
Nicrofer 6219 51 - olloy 626 §i

High-performaonce

alloys for weldin

g produ:ts

NO20s!

NOA0SO
{NOA0A0)

NOS002
MNOS025

NO&059
(NOG05%)

NO&0B2
{NOGOBZ}
NO6333

NOGASS
NO6455}
NO6617

NO6625
NO6625}
NO66S0

NO7263
NO7718
NOBO28

NOBO3I

N10274
N10276}
N10665
N10665)

C7158!)
[C71581)

R20033
R30188
R30605

2.4155

2.4377
2.4377

2.45613
2.4649

2.4607
2.4607

2 4806
2.4806
2.4608

2461
2461
2.4627

2.4831
2.4831
2.4642

2.4650
2.4667
1.4563

1.4562

2.4886
2.488¢6
2.4615
2.45615

2.0837
2.0837

1.45¢1
2.4683
2.4964

2.4832
1.4563

2.4701
2.4702
2.4560

2.0873

VOM Nickel § 9604 - FM 61

Nicorros $ 6530
Micorros B 6530

~FM 60
- WS 60

Nicrofer § 4722 ~FM X

Nigrofer S 6025 - Fh 602
Nicrofer § 5923 -fm 59
Nicrofer B 5923 - WS 5¢
Microfer $ 7020 - FM B2
MNicrofer B 7020 -~ W§ 82
MNicrofer § 4626  -FM 333
Nicrofer S 6616~ FMC4
Nicroler B 6616 -~ WS C4
Microler § 5520 ~fm o617
Nicroler $ 6020 - FM 625
Nicrofer B 6020 - WS 625
Nicrofer § 6030 ~FM 690
Nicrofer § 5120 - FM 263
Nicrofer $ 5219 ~FM 718
Nicrofer 5 3028 ~FM 28
Nicrofer § 3127 -FM 3
Microler 5 57146 - FMC276
Nicrofer 8 5716 - WS C.276
Nimofer $ 6928 - FMB.2
Nimofer B 6928 ~ WS B2
Cunifer § 7030 - Fit 67
Cunifer B 7030 - WS 67
Microfer S 3033 ~FM 33
Conicro § 4023 - Fht 188
Conicro $ 5010 -FM25
Nicrofer § 6219 ~FM 626 i
Nicrofer 53028 - FM 28
Nimofer § 6629 - FM B4
Nimofer § 6224 -FMB-10

MNickeldron 5 6040

Cunifer 9010




Summary of Krupp VDM high-performance materials
Alloy-Designations

Alloy
designation

Werkst,-Nr.

Krupp VDM
clloy designation

Alloy

designation

Werkst.-Nr,

Krupp VDM
olloy designalion

High-performance alloys

High-performance alloys

@ 0 o
RIS

20
25

28
3
33

36
45 T
5¢

CuiNi 70/30
MNICr 70/30

75
NiCr 80/20
80 A

CulNi 90/10
188
200

201
205

C-2862
C.276

1330}
333

400
K- 500

400
400 H
400 1L

601
601 H
602 CA

617
425
626 Si

690
718
X-750

800

800 H
8OO HP
825

2.4617
2.4619
2.4600

2.4610
2.4710

2.46460
24964

1.4563
1.4562
1.4591

1.3912
2.4889
2.4605

2.0882
2.4658

2.4951
2.484%
2,4952

2.0872
2.4683
2.4066

2.4068
2.4061

24650
2.4819

1.4864
2.4408

2.4360
2.4375

2.4816
2.4816
2.4817

2.4851
2.4851
2.4633

2.45663
2.4856
2,4855
24642
2.4668
2.4669
2.4694
1.4876/1 4958 RK

1.4876/1.4958
1.4959

2.4B58

Nimofer 6928 - clloy 8.2
Nicroler 4823 hiio - olioy G-3
Nimoler 6629 ~ alicy B-4

Nicrofer 6616 hMo - alloy C.4
Nimofer 6224 - alloy 8.0

MNicrofer 3620 Nb - alloy 20
Conicro 5010W -~ alloy 25

Nicrofer 3127 IC - olloy 28
Nicrofer 3127 hMa - olfoy 31
Microler 3033 hMo - cfloy 33

Pernifer 36 - alloy 34
Nicrofer 45 TM ~ alloy 45TM
Nicrofer 5923 hMo - alloy 59

Cunifer 30
Cronix 70

- alloy CulNi 70/30
- alloy NiCr 70/30

Microler 7520 -olioy 75
Cronix 80 - alloy NiCr 80,20
Nicrofer 7520 Ti - afley B0 A

Cunifer 10 - alloy CulNi 90/10
Conicro 4023 W - olloy 188
VDM Nickel 0.2 - alloy 200

VDM LC-Nickel 99.2 - alloy 201
VDM LCNickel 99,6~ alloy 205

Nicrofer 5120 Coli - alioy C-263
Nicrofer 5716 hidaW- alloy €276

Microfer 3718 ~ falloy 330}
Nicrofer 4626 MoW ~ alloy 333

Nicorros - aliey 400
Nicorros Al - alloy K-500
Microfer 7216 ~ alloy 600

Nicroler 7216 H - alloy 600 R
Nicroler 7216 tC - alloy 600 L

Nicrofer 6023 - clloy 601
Microfer 6023 H - olloy 601 H
Nicrofer 6025 HT - alloy 602 CA

Nicrofer 5520 Co - alloy &17
Nicrofer 6020 hio - alloy 625
Nicrofer 6219 81 ~ alloy 626 5i

Nicrofer 6030 - alloy 690
Microfer 5219 Nb  ~ olloy 718
Nicrofer 7016 TiNb ~ olloy X750

Nicrofer 7016 Tial - affoy 751
Nicrofer 3220 - olloy 800
Nicroler 3220 H  ~ alloy 800 H

Nicrofer 3220 HT - - alloy 800 HP
Microfer 4221 - alloy 825

o}
X

926

1.4529
1.4862
2.4665

1.3981
1.4465

Cronifer 1925 hMo - alloy 926
Microfer 3718 S50 - alloy 5S
Nicroler 4722 Co - olloy X

Pernifer 2918
Cronifer 2525 LCN

High-performance alloys for weldin,

g products

FMo B-2
W5 B.2
M B4
fM B 10
FC-4
WS C-4
Fm 25
F 28
FiA 31
FM 33
M 59
w5 59
P4 60
WS 60
FA 61
Fid 67
WS &7
Fm 82
WS 82
FM 188
EM 263
fMC-276
WS C-276
FM 333
FM 602 CA
Fm 617
FM 625
W5 425
FM 626
M 490
fMX

FM 718

24615
2.4615

2.4701
2.4702

2.4611
24611

2.4964
1.4563
1.4562
1.4591

2.4607
24607

2.4377
2.4377

2.4155

2.0837
2.0837

2.4806
2.4894

2.4683

2.4650

2.4886
2.4886

2.4608

R2.4649

2.4627

2.4831
2.4831

2.4832

2.4642
2.4613

2.4667

2.0873
2.4560

Nimofer § 6928 - FM B2
Mimoler 8 6928 - WS B-2

Nimofer 5 6629 -FfM B4

bimoler 5 6224 ~FM B30
Nicrofer $ 6616 ~FM C4
Nicrofer B 6616 ~WSC4

Conicre § 5010 ~FM 25
Microfer § 3028 ~FM 28
Nicrofer S 3127 - FM 31
Microfer § 3033 -FM 33

Nicrofer § 5923 - FM 59
Nicrofer 8 5923 - W5 59

Nicorros $ 6530 ~FM &0
Micorros B 6530 - W5 40

Nicke! 5 9604 ~Fri 61

Conifer 5 7630 - FM 67
Cunifer 8 7030 - WS 67

Nicroler § 7020 - FM 82
MNicroler B 7020 - WS 82

Conicre 54023 -Fm188
Microler § 5120 - Fm 263
Nicrofer $ 5716 ~fM C276
Nicrofer 8 5716 -WS (276
Nicrofer $ 4626 ~-FM 333
Nicrofer § 6025 ~ FM 602
Microfer $ 5520 -Frm 617
Nicrofer § 6020 - FM 625
Nicrofer B 6020 - WS 425
MNicrofer § 6219~ FM 626
Nicroler S 6030 - FM 690

Nicroler 5 4722 -FM X
Microfer § 5219 -FM 718

Cunifer S 9010
Nickeliron 5 6040

27



Summary of Krupp VDM high-performance materials

Werkstoff-Nummern
Werkst.-Nr, UNS. Krupp VDM
designolion alloy designation

Werkst.-Nr.

UNS-

designation

Krupp VDM
alloy designation

High-performance olloys

1.3912
1.3981

14465

1.4529

1.4562
1.4563
14591

1.4862
1.4864

1.4876
1.4876

1.4958
1.4958 RK

1,4959

2.0872
2.0882

2.4061
2.4066
2.4068

24360
2.4375

2.4600
2.46035
2.4508

2.4610
2.4617
2.4619

2.4633
2.4642
2.4650

2.4658

24660
24663

2.4665
2.4668
2.4669

24583
24710

2.4816
2.4816
2.4817

2.4819
2.4851
2.4851

2.4855

K93400/601
K94610

G831}
MOB926

NOBO3Y
NOB028
{20033

{NO8330)

MNOZBoOo
NO8810

NOBB10
NOBEOO

NOBB

C70600
C71500

NQ2205
NO2200
NQO2201

nNO4400
NO5500

NI1GH29
POSOSS
N06333

NO&6455
N10465
NO&9BS

MNO602ZS5
NO&620
NO7263

NCs008

NO8020
NOé&17

NG&002
NO7718
NO7750

R30188

MN0&600
NO660O0
MNO6&0Z

N1G278
MO6601
NO6601

Pernifer 36
Pernifer 2918

- olloy 36

Cronifer 2525 LCM

Cronifer 1925 hivio - olloy 926
Nicrofer 3127 hMo - alloy 31
Nicrofer 3127 IC - olloy 28
Nicrofer 3033 - alloy 33

Nicrofer 3718 S0 - olloy DS

Nicrofer 3718 ~ {olloy 330}
Nicrofer 3220 - alloy 800
Microfer 3220 H - alloy 800 H
Nicrofer 3220 H - alloy BOO H
Nicrofer 3220 - alloy 800

Nicrofer 3220 HT - clloy 800 HP

Cunifer 10
Cunifer 30

- CulNi 90/10
- CuNi 70/30

VDM IC-Nickel 99.6 - alloy 205
VDM Nicke! 99.2 ~ alloy 200
VDM LC-Mickel 99.2 - alloy 201

Nicorros ~ alloy 400
Nicorros Al - alloy K-500

Nimofer 6629 - alloy B-4
Nicrofer 5923 hMo - alloy 59
Nicrofer 4626 MoW - allay 333

Nicrofer 6616 hMo - alloy &4
Nirofer 6928 ~ alloy B-2
Nicrofer 4823 hMo ~ alloy G-3

Nicrofer 6025 HT - alloy 602 CA
Nieroter 6030 - alloy 690
Nicrofer 5120 CoTi - alloy C-263
Cronix 70 - afloy NiCr 70/30

Microfer 3420 Mb - alloy 20
Nicroter 5520 Co - alloy 617

Nicrofer 4722 Co - alloy X
Nicrofer 5219 Nb - alloy 718
Microfer 7016 TiMb - alloy X750

Conicro 4023 W - alloy 188

Mimofer 6224 - alloy B-10
Microfer 7216 - alloy 600
Nicrofer 7216 H - olloy 600 H

Nicrofer 7216 LC - alloy 600 |

Microfer 5716 hhdoW - alloy C-276

Nicrofer 6023 - alloy 601
Microfer 6023 H - alloy 601 K
Nicrofer 6219 5i - alloy 626 St

High-performance ollays

24856 NO&&25 Microfer 020 hMo - alloy 625
2.4858 NO8825 Nicroter 4221 - olley 825
2.4869 NO&QC3 Cronix 80 - alloy NiCr 80/20
2.4889 NQ&04S Nicrofer 45 TM - alloy 45 TM
2.4951 NO6075 Nicrofer 7520 ~alloy 75
2.4952 MNO7080 Microfer 7520 T - alloy 80 A
24964 R30605 Conicre 5010'W - alloy 25
High-performance olloys for welding products

14562 NOBG31 Nicrofer S 3127 ~ Fivi 31
1.4563 - Nieroter § 3028 -FM 28
1.4591 R20033 Nicrofer § 3033 ~FM 33
2.0837 C71581 Cunifer S 7030 - M &7
2.0837 {C71581) Cunifer B 7030 - W5 467
2.0873 - Cunifer $ 9010

2.4155 NQ2061 Nickel § 9604 - FM 6L
2.4377 NO4060 MNicorros 5 6530 -FM 80
2.4377 {NC4060) Nicorros B 6530 - WS 60
2.4560 - Nickeliron § 6040

2.4607 MOSOSY Nicroler 5 5923 - FM 59
2.4607 [NOSO59} Nicrofer B 5923 - WS$ 59
2.4608 N06333 Nicrofer S 4626 ~FM 333
2.4611 NO&455 Nicrofer § 6616 -FMC4
2.4611 {MN0O6455) Nigrofer B 6616 - WS4
24613 NGO&002 Nicroter § 4722 ~ FM X
2.4615 MN10665 Nimofer § 6928 - FM B2
2.4615 {N10665) Mimoter 8 6928 - W5 B2
2.4627 Noss17 Nicrofer § 5520 ~fM 617
2.4642 HOLE90 Nicrofer § 6030 - FM 690
2.464¢9 NO4025 Nicrofer 5 6025 - FMt 602
2.4450 NO7263 Microfer $ 5120 -~ FM 263
2.4667 NQ7718 Nicrofer § 5219 -fM718
2.4683 R30188 Conicro § 4023 ~FM 188
2.4701 - Nimofer § 6629 -FM B4
2.4702 - Wimofer $ 6224 ~ FM B-10
2.4806 NO6082 Nieroter § 7020 - FM 82
2.4806 [NG6082) Nicrofer B 7020 - WS 82
2.4831 M 064625 Nicroler S 6020 -~ P 625
24831 [NO&G25) Nicrofer B 6020 ~ WS 625
2.4832 - Microfer § 6219 -FM 6246
2.4886 MN10276 Nicrofer 5 5716 ~FM G276
2.4886 N10276) Nicrofer B 5716 ~ WS C.276
2.4964 R30605 Conicre § 5010 -FM 25




Corrosion-resistant alloys
Sheet and plate



High-performance materials: sheet and plate
Designations and specifications

Krupp VDM Designations and specificotions
alloy designation Werkst-Nr. Dasignation UNS 150 BS AFNOR
9722,
6208

Corrosion-resistant cffoys
Ni ~ NiCu
VDM Nickel 99.2 - alloy 200 2.4066 Ni 99.2 NO2200 NW2200 Na 1} -
VDM LC-Nicket $9.2 - alloy 201 2.4068 LGN 99 NO2201 Nw2201 NA 12
VDM LCNicke! 9.6 - olfoy 205 2.4061 LC-Ni 99.6 ND2205 - - -
Nicorros - alloy 400 24360 NiCu30Fe NO4400 NwW4400 NAI3 NU 30
HiMo = MiCrMe ~ NiCrFeMo « superalloys
Nimoler 6928 - alloy 8.2 244617 MNiMe28 N10665 NWO&65 - MNiMo28
Nimofer 6629 - alloy 8.4 2.4600 NiMo29Cr N10&29 NW04629 - -
MNimofer 6624 - alloy B-10 2.4710 NifMo23CrBFe - - - -
Nicrofer 6616 hMo - alloy C-4 2.4610 NiMo16Cri 6T MO6455 NW6455 - -
Microfer 6020 hvto - olloy 625 2.4856 NiCr22M09Nb NO6625 NW6&S25 NA 21 MNC22DiNb
Nicrofer 5923 hMo - alloy 59 2.4605 NiCr23Mo16Al NO6059 - - -
Nicrofer 5716 hMoW ~ C.276 2.4819 Niho 16Ce1 5W MN10276 NwW 02746 - NC17D
Nicrofer 5219 Nb -ofloy 718 2.4668 NICr 1 §NbMo NO7718 NW7718 ~ NC19FeNb
Nicrofer 4823 hido - offoy G.3 2.4619 NiCr22MoZCu NO&985 MNWE98S5 = -
NiCeFe ~ FeNiCrMo ~ standard alloys
Nicrofer 7216 LC ~ ailoy 600 L 2.4817 LC-NiCr15Fe N06602 MW&602 NA 14 NC15Fe
Nicrofer 4030 ~ alloy 690 2.4642 NiCr29Fe NO&690 NW&Q0 - NC30fe
Nicrofer 4221 - alloy 825 2.4858 NICrZ 1Mo NQ8825 NWE825 NA 16 NC21FeDU
Nicroler 3620 Nb - alloy 20 2.4660 NiCr20CuMo NC8020 NWB020 |~ -
Nicrofer 3220 - alloy 800 1.4874 X1OMNICrAIT32.20 NC880C NWE8800 NA 15 ZBNC32.21

1.4958 RK XSNICrAlTi3 1.20 RK - - - -
Nicroler 3127 hva - alloy 31 i.4562 XIMNICrMoCu32-28-7 NO8031 - - -
Nicrofer 3127 LC -~ alloy 28 1.4563 XINICrMoCu31-27-4 NO8028 NWB8028 - 2 1 NCDU 31.27
FalNiCr - speciot stainless steals
Nicrofer 3033 - alloy 33 1.4591 X1 CriNiMoCuN33-32-1 R20033 - - -
Cronifer 2525 LCN 1.4465 XI1CNiMoNZ5.25-2 (N08310) - - (21 CND25.22 Ax
Cronifer 1925 hMo - alloy 926 1.4529 XiNiCrMoCuN25.20.7 NO8926 - - -
Culi
Cunifer 30 ~ alloy CuNi70/30 2.0882 CuNi30Mn1Fe CZ1500 R 429 CMN 107 CuNi30Mn1Fe
Cunifer 10 - alloy CuNi®0/10 20872 CulNi10Fel Mn C70600 R 429 CN 102 CuyNii0Fe ! Mn




High-performance materials: sheet and plate
Designations and specifications

Cesignations and specifications

Krupp VDM

DIN, EN DIN, SEW, WL | DIN, SEW, WL | vdTOV ASTM ASME AMS olloy desigration
Chemical Technical dota sheet
composition delivery
conditions

Corrosion-resistont alloys
Ni - NiCu
- 17740 17750 - B162 SB162 - VOM Micket 99.2 - alloy 200
- 17740 17750 345 B162 58162 55531 VoM LC-Nickel 992 - alloy 201
- 17740 17750 - - - - VDM LC-Mickel 99.6 - alloy 205
- 17743 V7750 263 8127 sB127 4544 Nicorros - alloy 400
NiMo  NiCrMo ~ NiCrFeMo - suparalloys
- 17744 17750 436 B333 $B333 - MNimofer 6928 - alloy 8.2
- - - 512 B333 - - Nimofer 6629 -~ alloy B-4
- - - - - - - Nimofer 6624 - alloy 8-1¢
- 17744 17750 424 B575 58575 - Nicrofer 5616 hMo - alloy C-4
- Y7744 1775C 499 B443 SB443 559¢ Nicrofer 6020 hMo - alloy 425
- - - 505 B575 $B575 - Nicroter 5923 hide - alloy 59
- 17744 17750 400 B575 SB575 - Nicrofer 5716 hMoW - clloy C-276
- WL 2. 4668 WL Teif 1 - B&670 - 5596, 5597 Microfer 5219 Nb - - olloy 718
- 17744 17750 - 8582 SB5B2 - Nicrofer 4823 ho - alloy G-3
NiCrfe - FoNiCrMo - stondard aliays
- Y7742 17750 - B148 SR148 - Nicrofer 7216 LC ~ alloy 600 L
- - - - B168 SB148 - Nicrofer 6030 - ailoy 690
- 17744 17750 432/1 B424 8424 - Nicrofer 4221 ~ ailoy 825
- - - - B463 58463 - Micrefer 3620 Mb - alloy 20
10095 17460 SEW 310 412 B40% 58409 5871 Nicrofer 3220 - alloy 800
- - - 509 8525 SB&2S - Microfer 3127 WMo - alloy 31
100882 SEW 400 SEW 310 (483) B70¢ SB70° - Nicrofer 3127 1C - alloy 28
FeNiCr ~ speciol stainless steels

- - 516 B 625 - - Nicrofer 3033 - olfoy 33

SEW 400 SEW 310, 400 | 486 - - - Cronifer 2525 LCN
10088.2 - - 502 8 625 SB 625 - Croniler 1925 hMo - olloy 926
CuNi
- 17464 17670, 17675 | {ADWE/2) B 122,171 5B 171 - Cunifer 30 - alloy CuNiZ70/30
- 17664 17670, 17675 | {AD-W&/2) B 122,171 SB 171 - Cunifer 10 - alloy CuNi®0/10




High-performance materials: sheet and plate
Chemical composition

Krupp VOM Chemical composition, %

ailoy designation i o Fe c i 5 o
Corrosion-resistant alloys

Ni ~ NiCu

VDM Nickel 99.2 - alloy 200 2992 - <04 <0.10 <01

VDM ICNickel 99 - olloy 201 2 99.0 - 50.02 500

VE LCNickel 99.6 - alloy 205 z299.6 - < s 0.02 < 0.1 01
Micorros - alloy 400 263 - 1.0-25 £0.15 £1.25 s0.5 28.0-340
NiMo - NiCrMo - NiCrFeMo - superalloys

Nimofer 6928 - alloy B-2 balance C4-10 1.6-2.0 £0.01 £1.0 £0.08 205
Nimoler 6629 - olloy B-4 2 65.0 05-1.5 20-6.0 £0.0} <1.5 £ 0.05 <

Nimofer 6224 - alloy B-10 = 58.0 6.0~ 10.0 50-8.0 =0.01 £1.0 £0.1 <05
Nicrofer 6616 hito - alloy C-4 balonce 145-17.5 £3.0 = 0.009 £1.0 = 0.05 -

Nicrofer 6020 kMo - alloy 625 balance 21.0-23.0 £ 3.0 = 0.025 £0.40 5 0.40 -

Microfer 5923 kMo - alloy 59 balonce 22.0-24.0 R £0.010 £0.5 £0.10 -

Nicroler 5716 hMoW - alloy C-276 balence 150-16.5 40-7.0 £0.010 £1.0 5 0.08 -

Microfer 5219 Nb ~alloy 718 50.0-55.0 17.6-21.0 balonce 0.02-0.08 50.35 <0.35 £0.20
Nicroler 4823 hvo  ~ alloy G.3 balonce 21.5-23.5 18.0-21.0 £0.015 <10 <1.0 1.5-2.5
NiCrFe - FeNiCrMa - standard alloys

Nicrofer 7216 LC - alloy 600 L 2720 14.6-17.0 6.0~10.0 £ 0.025* £1.0 <05
Nicrofer 6030 ~ alloy 690 = 60.0 27.0-30.0 8.0-10.0 £0.02 <03 £0.5
Nicroter 4221 - alioy 823 38,0 - 46.0 19.5-23.5 bolance £0.025 <1.0 < 1.5-3.0
Nicrofer 3620 Nb « alloy 20 36.5 - 38.0 19.0-21.0 bolance £0.02 10 -20 207 3.0-4.0
Microfer 3220 - alloy 800 30.0-32.0 19.0-21.5 balonce 0.04 - 0.08 Q5-1.0 072-046 £0.5
Nicrofer 3127 ko - alioy 31 300-320 260280 balonce £0.015 2.0 < 1.0-1.4
Nicrofer 3127 LC -~ alloy 28 30.0 - 32.0 260280 bolance <0015 5 2.0 <Q.7 1.0-1.4
FaNiCr ~ special stainless steels

Nicrofer 3033 - alloy 33 30.0-33.0 31.0-350 balance £0.015 <20 < 03-1.2
Cronifer 2525 tCN 24.0 -~ 25.0 24.0 - 25.5 balence < 0.02 1.5-20 £1.0
Cronifer 1925 hida - alloy 926 24.5 - 255 20.0-21.0 bolonce < 0.020 1.0 < 08-1.0
Cubi

Cuntfer 30 ~ alloy CuNi70/30 30.0-32.0 - ¢.4-1.0 < 0,02 0.5-1.0 - balance
Cuniler 10 - alloy CulNi®0/10 90-11.0 - 1.0-1.8 £ 0.05 0.5-1.0 - balance




High-performance materials: sheet and plate
Chemical composition

Chemical composition, %

Krupp VOM
alloy designotion

Mo Co Al Ti Nb others

Corrosion-resistant alloys

Ni — NiCu

- - - ~ - Mg £0.05 VOM Nicke! 99.2 - alloy 200

- - - 0.01-0.10 7~ Mg < Q.05 VYOM LCNicke! 99.2 ~ alloy 201

- - - 0.01-0.10 |~ Mg <0.05 VOM LC-Nicke! 99.6 - alloy 205

- - 505 £0.3 - Mg £0.05 Nicorros - olloy 400

NiMo - NiCrMo ~ NiCrfeMe ~ superdlloys

26.0 - 30,0 £1.0 - - - - Nimoler 6528 - alloy B2

260-300 |[s25 sC1-05 - - - Nimofer 6629 - alloy 84

21.0-250 -~ £0.5 - - - Nimofer 6624 ~ glioy 8-10

14.0-i7.0 [5£2.0 - s07 - - Nicrofer 6616 hide - alloy C.4
8.0~ 100 s 1.0 £ 0.40 £0 3.2-38 - Nicroler 6020 hMo - olfoy 625

15.0-16.5 =03 C.1-0.4 - - - Microfer 5923 hMo - olloy 59

15.0-17.0 525 - - - Wa=30-45V=01-03 Nicrofer 5716 koW - olloy C-276
2.8~ 33 s 1.0 0.3-0.7 07-1.15 4.8-~5.5 B = 0.002 - 0.006 Nicrofer 5219 Nb - ¢liey 718
60- B0 (2350 - - 0.2-0.5 w15 Nicrofer 4823 hMo - alloy G-3

NiCrFe - feNiCrMe - stondard alloys

- - <03 <0.3 - 8<0.006 Nicrofer 7216 1C - alloy 600 ¢

- - <03 £03 - - Microfer 6020 ~ alloy 690

2.5-1315 - <02 06-12 - (C = 0.04 - 0,06 ovoilable on request) Nicrofer 4221 ~ alloy 825

- - 0.15-0.40 0.35-0.60 |- AlTig 1.0 Microfer 3220 IC - olloy 800 L

- - 0.20-040 | 020-050 |~ Al+Ti< 1.0 Nicrofer 3220 ~ alloy 800

40-7.0 - - - - N=0.15-025 Microfer 3127 hve - alloy 31

3.0~ 40 - - - - N 0.04-0.07 Nicrofer 3127 1C - alloy 28

FeNiCr ~ special stainless steels

¢5-20 - - - - Ne0.35-060720.025<0.01 Microler 3033 -~ olioy 33

2.0-25 - - - - N=010~0.16 Cronifer 2525 ICN

6.0-6.8 - - - - N=0.18-0.20 Cronifer 1925 hde - olloy 926

CuNi

In<g 0.5, Pbg0.02
In=0.5, Phs0.01

Cunifer 30
Cunifer 10

- afley CuNIZ0/30
- afloy CuMNi®0/10




High-performance materials: sheet and plate
Physical properties

Krupp VDM Physico! properiies af room temperature Thermol expansion between 20 °C ond T, 109/K
alloy desigaation Density | Specific | Thermal Eleakical | Modulus 100 Jz200 [a00 1400 |[500 [&00 [7oC | 600
heat conduttivity resistivity of elasticity
g/em® | 1fkg K W/mK pQem kN/mm”

Corrosion-resistant alloys

Ni = NiCuy

VDM Nickel 99.2 ~ alloy 200 8.9 456 70.5 9 205 13.3 139|143 148 (152 1156 [158 1182
VDM LC-Nickel 99.2 - alloy 201 8.9 456 79 9 207 13.3 [13.9 {143 14.8 1152 1156 158 1162
VOM LC-Micket 99.6 - alloy 205 8.9 456 79 2.5 208 13.4 14.0 | 14.5 4.8 1152 1155 1158 |62
Nicorros - alloy 400 8.8 430 26 51.3 182 13.9 155 15.8 160 163 (166 j170 |174

NiMo ~ NiCrMeo ~ NiCrFeMo - superalloys

Nimofer 6928 - alloy B:2 9.2 377 11.4 137 217 10.3 10.8 1. 114 {116 {118 |- -
MNimofer 6629 - alloy B-4 9.2 377 11.4 137 217 10.3 ios 11 it.4 e (i1t8 - -
Nimofer 6224 - alloy B-1¢ 8.9 374 131 130 213 10.4 i 11.5 1.9 P12 - - -
Nicrofer 6616 htdo - alloy C-4 8.6 408 10.1 124 211 10.9 ne 12.5 12.9 13.2 136 {140 14.5
Nicrofer 6020 hve - ailoy 625 8.5 415 2.8 128 209 12.8 13.1 13.4 13.7 14,1 146 152 15.8
Microfer 5923 htde - olloy 59 8.8 414 10.4 124 210 11.9 12.2 125 12.7 129 130 - -
Microfer 5716 hioW - alloy C-276 8.9 407 10.6 125 208 1.7 12.1 2.8 13.1 135 140 {147 15.5
Nicrofer 5219 Nb - clloy 718 8.2 432 11.1 123 205 12.6 13.4 13.8 143 14.4 148 1154 161
Microfer 4823 hMo - alloy G-3 8.3 441 111 115 211 14.3 14.7 15.0 153 15.7 16.1 16.5) |~

NiCrFe - FeNiCrMo - standard alloys

Nicrofer 7216 1< - ofloy 600 L 8.4 455 14.8 103 214 13.7 |14 144 1148 {151 {154 |158 1161
Microfer 6030 - alloy 690 8.2 450 12.0 115 215 14.1 143 1145 [14.8 {152 [157 [162 l1o0¢
Nicrofer 4221 - alloy 825 8.1 440 0.8 12 195 144 149 (152 156 {158 160 (167 |37.2
Nicroler 3620 MNb - alloy 20 8.} 450 11.5 107 202 15.0 15.6 16.0 16.4 16.7 171 (17.4) |-
Nicroler 3220 - alloy 800 8.0 472 11.5 101 194 15 157 (162 [168 170 |174 [177 1180
Microfer 3127 hMo - alloy 31 8.1 452 1.7 103 198 143 147 151 155 1157 {159 |- -
Nicrofer 3127 LC ~ alloy 28 8.0 452 1.7 104 191 151 (155 (158 (162 166 (172 |- -

FeliCr ~ special stainless skesls

Nicrofer 3033 - alloy 33 7.9 ~ 500 13.4 104 195 14.5 [153 153 11587 |16 [165 |- -
Cronifer 2525 [CN 8.0 472 11.9 96 196 16.7 17.2 17.7 i8.1 18.4 18.8 191 19.4
Cronifer 1925 hMo - alloy 926 8.1 415 12.0 96 193 15.0 157 16.1 14,4 167 |- - -
CulNi

Cuniler 30 - alloy CuNiZ0/301 8.9 370 25.7 e 150 15.4 15.9 16.3 167 171 17.6 18.1 18.6
Cunifer 10 - alloy CuNi¢0/10] 8.9 380 45 19 135 V6.4 168 17 175 179 [184 {190 |19.6

Imperiol values see poge 42



High-performance materials: sheet and plate
Mechanical properties

Mechanice! properties of roem lamperolure

Krupp VDM

Heottreatment condition and temperature annealed/solution lrealed age hardened alloy designation

Rp0.2 1Rp 10 |Rm AS Rp 0.2 |Rp1.0 |Rm AS

NAmm® | N/mmé | N/mm?® | % Nfmm? | N/mm? | N/mm? [ %
Corrosion-resistant alloys
Ni - NiCu
annealed 700 - 800 °C z 80 2105 2340 (240 - - - - VOM LC-Nickel 99.6 - alloy 205
anneoled 700 - 850°C 2100 12125 (2380 jz40 - - - - VDM Nickel 99.2 - alloy 200
annsaled 700 - 850 °C 280 2105 12340 |=40 - - - - VDM LCNickel 992 - clloy 201
annealed 700 - 900 *C z 175 2205 2430 {230 - - - - Nicorros - alloy 400
NiMo ~ NiCsMo - NiCrFaMo ~ superalloys
solution realed 1060 ~ 1080¢ °C 2350 {2380 [2760 jzdo - - - - Nimofer 6928 - alloy &-2
solution trected 1060 - 1120 °C 2340 [z 3BC [z2755 |240 - - - - Nimoler 6629 - alloy B.4
salution reated 1150 - 1200 °C 2320 1x360 2720 [:z40 - - - - Nimoter 6224 - olloy B-10
solution treated 1050 - 1100 °C =305 12340 (2700 |z240 - - - - Nicrofer 6616 hMo - olfoy C-4
onnealed 950 - 1050 °C =415 2 445 z830 (235 - - - - Nicroler 6020 hie - alioy 425
solution reated 1100 - 1180 °C 2340 | 2380 |269C [240 - - = - Nicrofer 5923 hMo - olloy 59
solution treated Y00 - 1160 °C 2310 12330 {2750 =30 - - - - MNicrofer 5716 hMoW - alloy €274
solution Ireated 960 °C / age hardened 720,620 °C | = 550 - 2965 230 21035 |- 21240 |z12 Nicrofer 5219 Nb - alloy 718
solution treated 1100 - 1150 °C 2240 12260 2620 (245 - - - - Nicrofer 4823 hMo - alloy G-3
NiCrFe - FeNiCrio ~ standard alloys
annealed 920- 98C°C 2180 (2210 {2550 [z30 - - - - Nicroler 7216 LC - ooy 600 L
anneoled 1020 -1070°C =240 2270 2586 230 - - - - Microfer 6030 - ofioy 690
ennecled Q20 - 980°C 2240 12265 |2585 [:30 - - - - MNicrofer 4221 - alloy 825
anneoled 920 - 960 °C 2 240 27280 |z550 {230 - - - - Nicrofer 3620 Mo - clloy 20
annealed 920~ 980°C 2210 2240 [2500 (230 - - - - Nicrofer 3220 ~ alloy 800
solution treated 1150 - 1180 °C 2280 2310 |2650 (=240 - - - - Nicroler 3127 hMo - alloy 31
solution freated 1100 - 1160 °C =215 2245 2 500 =35 - - - - Nicrofer 3127 LC -~ alloy 28
FeNiCr ~ special stainless steals
solulion eated 1100 -1150°C 2380 2420 (2720 =240 - - - - Nicroler 3033 - alloy 33
solution treated 1050 - 1150 °C z 260 2 295 2540 =35 - - - - Cronifer 2525 LCN
solulion treated 1150-1180°C 2300 |2340 [z650 240 - - - - Cronifer 1925 hMo - olloy 926
CulNi
annecled 700 ~ 800 °C =120 =140 2350 (=35 - - - - Cuniler 30 - alley CuNi7O/30
anneafed 750~ 800°C 2100 12125 2300 |=30 - - - - Cunifer 10 - alloy CuNi®0/10

Imperiol values see page 43
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High-performance materials: sheet and plate
Mechanical properties

Krupp VDM Heat Mechanicol properties at elevaled femperatures, “C
alloy designation {reatment

Yield strength Rp 0.2, N/mm? Yield sirength &p 1.0, N/mm?

100|200 i 300 ! 400 } 450 l 500 % 600 100 [200 I 300 l 460 1 450 l 500 ‘ 600
Corrosipn-resistont olfoys
Ni ~ NiCu
VOM LC-Nickel 99.6 - alloy 205 annealed 70 65 60 55 - - - @5 20 85 80 | - - -
VDM Nickel 99.2 - alloy 200 annecled 150 130 140 130 | ~ 100 80 180 160 170 | 1601 - 130 105
VDM LC Nickel 99.2 - alioy 201 annealed 70 |2 65 {2 60 {2z 55 - [z 500'] (= 401z 95 |z 90 (= 85 {{> BO}'| - (z 751 {z 65)
Micorros - alloy 400 onneoled 2150 {2135 (2130 |2130 - - - 220 210 190 180 - - -
NiMo - NiCrMo « NiCrFeMo- superalloys
Nimofer 6928 - alloy B2 solulion eoted [ 2315 12285 | 2270 j2 253 - - - 2355 {2325 |2310 {2295 - - -
Mimofer 6629 - alloy B-4 solulion treated | 2 315 12285 [2270 |2 255 - - - 2355 | 2325 {2310 (2295 - - -
Nimofer 6224 - alloy B-10 solution treated | 2300 2260 {2230 | 2200 {2190 | - - 2340 [2300 (2270 |2240 |2230 ) -~ -
Microfer 6616 hido - alloy C-4 solution Irected |2 285 |2 255 | 2245 | 2225 - - - 2315 {2285 {2270 [ 2260 - - -
Nicrofer 6020 hMo - alloy 625 annealed 2350 |2320 ;=300 | 2280 {2270 - - - - - - - - -
Nicrofer 5923 hie  ~ alloy 59 solulion trected 12290 {2250 {2220 |2 190 |2 175 - - 2330 | 2290 |2260 12230 12215 - -
Nicroler 5716 hMoW - alloy C276 | solukion treated | 2280 | 2240 (2220 {2195 - - - 2305 {2275 12245 [2230 - - -
Nicrofer 5219 Nb - - dlloy 718 sol. tr. + age h. [ 1060 | 1040 | 1020 { 1000 - ¢80 @50 - - - - - - -
Nicrofer 4823 Mo — olioy -3 solution Ireated 270 230 210 190 - 180 170 290 260 240 220 - 210 200
NiCrFe — FeNiCrMo - stendord alloys
Microfer 7216 IC - alloy 600 L | annealed 2150 {2140 [2130 2125 | - - - 2180 {2170 12160 (2150 | - - -
Nicrofer 6030 - alloy 690 annealed 260 220 200 180 - 170 160 200 260 240 220 - 200 190
Microler 4221 - alloy 825 anngoled 2205 (2180 {2170 [ =160 [z 155 - - 2235 {2205 [z195 {2185 j» 180 - -
Nicrofer 3620 Nb - olloy 20 annealed =210 | 2180 (2160 - - - - %250 12220 [2200 1 - - - -
Nicrofer 3220 - alloy 800 annealed 2185 |z 160 (2145 {2130 - 2125 (2115 [=205 {2180 [2165 2150 - z 145 {2135
Nicrofer 3127 hMo - alloy 31 solution treated | 2210|2180 |2 165 [2150 | ~ 2135 - 2240 (2210 {2195 |2180 | - =165 -
Nicroler 3127 1C ~alloy 28 solution treated | 2 190 [ 2165 {2150 j2 135 - z 120 - 2220 | z195 [2180 |2 165 - =150 -
FeNiCr — special stainless stesls
Migrofer 3033 - alloy 33 solution Ireated | 2 320 |2 270 | 2240 | 2220 - 2210 - 2350 2300 12270 | 2250 - 2 240 -
Cronifer 2525 LCN solution freated |2 195 2 155 12135 (2125 - 2115 - 2225 | =185 {21460 {2150 - z 140 -
Cronifer 1925 he - alloy 926 solulion trected |2 230 (2190 {2170 | =160 - - - 2270 {2225 {2205 [2190 - - -
CuNi )
Cunifer 30 - alloy CuNiZ0/30 | annecled - - - - - - - =130 12123 |2 17 - - - -
Cuniler 10 - alloy CulNi®0/10 | annecled - - - - - - - =HI8 (=109 12 99 | - - - -

* Volues in brackets lie above the point of intersection with the longime yield strength for 10° brs. imperial volues see page 44



High-performance materials: sheet and plate
Mechanical properties

Mechanical properlies ot efevated temperatures, “C Heat Krupp VDM
treatment clloy designation

Tensile strength Rm, N/mm? Elongation A5, %

100 I 200 | 300 I 400 I 500 I 600 |00 [z200 j 300 ; 400 | 500 | 600

Corrosion-resistant alloys

Ni ~ NiCy

- - - - - - - - - - - - annealed VOM |C-Nickel 99,4 - alloy 205
390 360 370 330 255 200 40 40 45 40 35 30 onnealed VOM Nicket 99.2 ~ alloy 200
290 275 260 240 210 150 40 40 45 55 60 75 annealed VDM LC-Nickel $9.2 - alloy 201
420 390 380 370 - ~ 30 30 30 30 - - annecled Nicorros - alloy 400
NiMo — NiCrMo ~ NiCrFeMo — superelloys

~ _ - _ - _ _ - - - - - solution treated Nimoler 6928 ~ affey B-2

- - - - - - - - - - - - solulion freated Nimoler 6629 - alloy B4

- - - - - ~ - - - - - - solution treated Nimofer 6224 ~olloy B-1¢
740 690 &70 460 - - - - - - - - sofulion recled Nicrofer 6616 ho  ~alloy C-4
740 700 685 870 - - - - - - - - annecied Nicroler 6020 hMoe - alloy 625
650 615 580 545 - - 50 30 50 30 50 - solution trealed Microfer 5923 hide - alloy 59
485 680 450 430 - - 50 &0 45 &0 - - solulion ireated Nicrofer 5716 hiMoW -~ ofloy €274
1340 1290 1270 1 240 1210 1150 26 25 24 23 23 24 sol tr. + age h. | Nicrofer 5215 Nb -alloy 718
640 590 570 550 530 500 40 4C 45 65 &5 65 solution freated Nicrofer 4823 hMo - alioy G-3
NiCrFe - FeNiCrMa - standard alfoys

530 500 485 480 470 460 z45 2 45 z 45 245 - - annealed Nicrofer 7216 LC - alloy 600 ¢
580 550 520 500 490 470 45 45 45 A5 45 35 annealed Nicroler 6030 ~ alloy 6%0
530 515 500 490 480 - 40 40 45 45 45 — annealed Nicroler 4221 - alloy 825
2520 |z495 =470 - - - =230 230 z 30 - - - annealed Nicrofer 3620 MNb - alloy 20
425 400 390 380 360 300 - - - - - - annealed Nicrofer 3220 - alloy 8OO
630 580 530 500 470 - 50 50 50 50 50 - solution realed Nicrofer 3127 Mo - alloy 31
500 490 480 465 - - 40 40 40 40 - - solulion tregted MNicrofer 3127 LC - alloy 28
FeNiCr- special stainfess steels
- - - - - - - - - - - - solufion treoled | Nicrofer 3033 - ofloy 33
530 500 480 - - - - - - - - - solulion treated | Cronifer 2525 LCN

610 550 310 500 - - - - - - - - solution treated | Cronifer 1925 hMo - afloy 926
CulNi
- - - - - - - - - - - - annealed Cunifer 30 = alloy CuNiZ0/30
310 290 270 - - - - - - - - - anngoled Cunifer 10 - alloy CulNIg0O/ 10

Imperial volues see page 45
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High-performance materials: sheet and plate
Mechanical properties

Krupp VDM Heat Creep properies, M/mm’ at elevoted temperalures, °C
alloy designation treatment

Creep strongth Rp 1.0/10° hrs Creap-ruplure sirength Rm/10¢ hrs

300 ‘ 350 l 400 1 450 1 500 l 550 1 600|300 350|400 1 450 i 500 l 550 \ 00
Corrosion-resistont alloys
Ni - NiCu
VDM LC-Nickel 99.6 - alloy 205 - - - - - - - - - - . - - - -
VDM Nickel 99.2 - olloy 200 - - - - - - - - - - - - - - -
VDM LCMickel 99.2 - olloy 201 annealed 110 - 75 {(55) 35 {19} Hy 260 - 159 - 85 - 45
Nicarros - alloy 400 annealed - - 150 1190 75 45 17 - 1400) | 280 190 125 80 45
NiMo - NiCrMo ~ NiCrfeMo - superalloys
Nimofer 6928 - alioy B-2 - - - - - - - - - - - - -~ - -
Nimofer 6629 - olloy B4 - - - - - - - - - - - - - - -
MNimofer 6224 - ofloy B-10 - - - - - - - - - - - - - - -
Nicrofer 6616 ho - olloy C-4 - - - - - - - - - - - - - - -
Nicrofer 6020 hMo - alloy 625 - - - - - - - - - - - - " - -
Microfer 5923 hido - alloy 59 - - - - - - - - - - - - - - -
Nicrofer 5716 hMoW - alloy C-276 | - - - - - - - - - - - - - - -
Nicroter 5219 Nb - alloy 718 - - - - - - - - - - - - - - -
Nicroler 4823 hio -~ alloy G-3 - - - - - - - - - - - - - - -
NiCrfe — FeNiCrMo - standard alloys
Nicrofer 7216 1C - alloy 600¢ | - - - - - - - - - - - - - - -
Nicrofer 6030 ~ alloy 690 - - - - - - - - - - - - - - -
Nicrofer 4221 - alioy 825 - - - - - - - -~ - - - -~ - - -
Nierofer 3620 Nb -~ alloy 20 - - - - - - - - - - - - - - -
Nicrafer 3220 - alloy 80O - - - - - - - - - - - - - - -
Nicrofer 3127 hMo - ofloy 31 - - - - - - - - - - - - - -
Microfer 3127 1C - alloy 28 - - - - - - - - - -~ - - - - -
FeNiCr ~ special stainless stesls
MNicrofer 3033 - alloy 33 - - - - - - - - _ - . - . " .
Cronifer 2525 LCN - - - - - - - - " - - . - - -
Cronifer 1925 hMo - alloy 926 - - - - - - - - - - - - - - -
Culi
Cunifer 30 ~ alloy CuNi?0/30 | onnealed 92 84 - - - - - “ - - - - - -
Cunifer 10 - alloy CuMNi%0/ 101 annealed 74 65 45 - - - - - - - - - - -

Imperiol values see page 44



High-performance materials: sheet and plate

Mechanical properties

Creep properties, N/mm’ ot elevoted temperatures, *C Heot Krupp VDM

trectmant olloy designation
Creep strength Rp 1.0/10% hrs Creeprupture strength Rm/10° hrs
300 l 350 I 400 , 450 ! 500 | 550 ! 500 {300 1350 400 ' 450 ’ 500 ! 550 F 400
Corrosien-resistant alloys
Ni ~ NiCv
- - - - - - - - - - - - - - - Mickel 99.2 - dlloy 200
95 [85) 460 40} 23 {m <] 238 - 145 - 355 - 25 annealed LC.Nickel 99.2 - dlloy 201
- - - - - - - - - - - - - - - LC-Nickel 99.6 - olfoy 205
- - 130 %0 62 35 8 - {350] | 240 140 75 40 20 onnealed Nicorroy - alloy 400
NiMo - NiCrMo - NiCrfeMo ~ superalloys
- - - - - -~ - - - - - - - - - Nimoter 6928 - olloy 82
- - - - - - - - - ~ - - - - - MNimofer 6629 - alloy B-4
- - - - - - - - - - - - - - - Nimoler 6224 - olloy B.1¢

Nictofer 6616 hMo - alloy C-4
Microfer 6020 hMo - alloy 625
Nicrofer 5923 hMo - alioy 59

Nicrofer 5716 hioW - olloy C-276
Nicrofer 5219 Nb - olley 718
Nicrofer 4823 hive - olloy G-3

NiCrFe - FeNiCrMo - stondard alfays

Nicrofer 7216 1C - alloy 600 L
Nicrofer 6030 - olloy 490
Microfer 4221 ~ alloy 825

Microfer 3620 Nb - alloy 20
Nicrofer 3220 - alioy 800
Nicrofer 3127 hMo - alloy 31

Nicrofer 3127 1C - alioy 28

FeNiCr~ special stainless sieels

Microfer 3033 - oloy 33
Croniler 2525 LCN
Croniler 1925 kMo - alloy 926

CuNi
86 l7e |- _ _ - _ - _ _ N N _ - - Cunifer 30 - olloy CuNiZ6/30
&2 - -~ - - - - - - - - - - - - Cunifer 10 - alloy CuNi9G/10

Imperiat volues see page 47
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High-performance materials: sheet and plate
Fabrication characteristics

Krupp VDM Fobricotion characteristics Welding processes and weldabiliy infer- Filler Metal for
olloy designation pass GTAW TIG/HG Hot Wire and
Melting Hotworking gz Iempfrumre GMAW MIG/MAG
temperature | tlemperoture % B max °C
o e 3 5
Q = % z =]
z e = £
< I 2 £ z
e % £ % g | & z
Corrosion-resistant alioys
Ni - NiCu
VDM Nickel 99.2 ~ alloy 200 1445 1200 - BOD |+ . . + 150
VDM EC-Nickel 99.2 - olfoy 201 1445 1200 - 800 |+ . . + 150
VDM LC-Nickel 99.6 - alloy 205 1445 1200 - 800 | + . . + 150
Nicorros -~ alloy 400 1350 1200-800 |+ + + + 150
NiMo = NiCtMo — NiCrFeMo — superalloys
Nimoler 6928 - alloy 82 1380 160900 |+ +3 . - 120 Nimofer'S 6928 <FM B2
Mimafer 6629 - olloy B4 1380 1160 -900 |+ 4 . + 120 Nimoler.5 6629 <FM B84 11 "1
Nimofer 6224 ~ alloy B.10 1380 1160900 |+ + . + 120 N'emofér_'s 622 §
Microfer 6616 hivo - alioy C-4 1380 1080-900 |+ . . + 150 ; ]
Nicrofer 6020 o - alloy 625 1350 1150 -900 |+ + + + 150 :{\;qur_b_fer;_s 020 FM 6254
Microfer 5923 hia - alloy 59 1360 1180~ 950 |+ + . + 150 Microfer § 5923 5 FM59 .5
Microfer 5716 hidaW - alloy C-27¢ 1370 1200 - 95¢ |+ + . + 120
+ . . N 120 Nicrofer 3 5__7.?6
Microfer 5219 Nb - alloy 718% 1340 1120900 1+ - - - 120 Nicrofer § 52
Nicrofer 4823 hive - alloy G-3 1340 Y150-900 i+ + 5 + 150 Nic':rofer_ 56020
NiCrFe — FeNICrMo - standard alloys
Nicrofer 7216 1C - offoy 600 1425 1200870 |+ . + - 150 Nicrofer $ 7020+ FM 82/
Nicroes 6030 ~ alloy 650 1375 12302900 |+ . . . 120 Nicioler $ 7020 ~FM B2 0r -
+ - - - 120 Nicrafer 5.6030
Nicrofer 4221 - alloy 825 1400 1150900 1+ . + + 126 Nicrofer.$ 6020
Nicrofer 3620 Nb - alloy 20 1420 1150 - 1000 | + . + . 120 Microfer:$5923
+ + + + 120 Nl )
Nigrofer 3220 -~ alioy 800 1400 1200 -900 |+ . * . 120 Nlcrofers_?';)?(]
Nicrefer 3127 hivo - alloy 33 1370 1200 - 1050 | + + . + 120 N:Cfofe_}_s;5923
+ . . . 120 53
Nicrofer 3127 1C - offoy 28 1370 1200 - 1050 | + + + + 150 Nicre 020 55
+ * + + 150 Ni.cr:ofer S 3023-—FM28 ;
FeNiCr - special stuinless steels
Microler 3033 - alioy 33 1370 1200 - 1000 | + - - - 126 Nicrofer $ 3033+ "7
Croniler 2525 LCN 1410 1200 -950 1+ . + + 150 malching <% B o
Cronifer 1925 hto - alloy 926 1390 1200 -900 |+ + - + 120 Nicrofer's 5923 ZFM59 -
CulNi
Cunifer 30 - giloy ColNiZ0/30 | 1240 1020900 |+ . . + 150 Cunifer $ 7030~ FM 67 17 "L -
Cunifer 10 — olloy CUNiI®O/10 | 1140 950750 |« . . " 120 Cuntfer $7030 ZFM G710

I MAG welding is to be carried out using the shielding

gos CRONIGON Hed0S.

We recommend to consult our Welding Laboretory.

% MAG welding is to be carried oul using the

gos shielding CROMNIGON He305.

¥ gnnealed

+ readily and easily weldable
« please conlact our Welding Loboratory

- not recommended

GTAW = Gas Tungsten Arc Welding
GMAW = Gos Metal Arc Welding
SMAW = Shislded Metal Are \Welding
SaY = Submerged Arc Walding



High-performance materials: sheet and plate

Fabrication characteristics

Werkst.-Mi.

Cesignalion AWS

Classification

Covered electrodes for SMAW/MMA

Werkst-Nr. | Designelion

AWS

Classilication

Krupp VDM
alfoy designotion

Corrosion-resistant alloys

Ni - NiCu
24155 | SGMNTi4 T As s BN VDM Nickel 99.2 - alloy 200
24185, L SGNTi4L 0 e As g RN YOM LCNickel 99.2 - alloy 201
2.4155 1 1SGMNITI4 o ABIA T ERNE VDM LC-Nickel 99.6 - olloy 205
24377 | SGNICUBOMAT L T as A | Riicer Nicarros - lloy 400
NiMo - NiCrMo - NiCrFeMo ~ superalloys

24635 1 JSGNMo7 T TIAS 14 [eRNiMeT Nimofer 6928 - olioy B2
247017 | SGNiMo2BCr - | AS1A L ERNIMo7 T Nimofer 6429 - olfoy B4
2.4702 " | SGNiMo24CrBFe | T Nimofer 6224 « alloy B10
24611 . | SGNMOI6CHIOT (| AB14 " | ERNICiMo Nicrofer 8636 hMo - afloy C4
2.4831 " | SGNICI2IMoONL | AS.14 - | ERNICrMo:3 | | Microfer 6020 hito - alioy 625
2.4607 | SGNIC23M016 - | AS14 ERNICHAo13 | Nicrafer 5923 hio - alloy 59
2.4607 | SGNICa3Mot6 L As.14 ] ERNIC 1 Nicrofer 5716 hMoW - alloy C-276
2.4B86 1 SGNiMo16Cr 1AW T A5 ERMICIMod4

24667 | SGNICITONDMOY | A5.14 | ERNGEFaCr2 Nicrofer 5219 b - alloy 7184
24831 I SGNICI2TMoONE T | A5 14 | ERNICHMG 3 Nicroler 4823 hiio - olloy -3
NiCrFe - FeNiCrMo - standard alloys

2.4806. .| SGNIC2OND - ERNICr-3. Nicrofer 7216 1C - alloy 600 |
2.4806 SGNICr20Nb | ERMICES - Nicrofer 6030 - alloy 690
24642 - T NIC29Fe | ERMNICI-3, -

24831 | SGNIC2IMoINE ERNICMo.3 Nicrofer 4221 ~ alloy 825
24607 1| SGNICE23Mo16 - | ERNiCrMa1 3 Nicrofer 3620 Nb - alloy 20
24831 L SGNIC2 1 MoPNb . s ERNiCriod .

2.4806 © [ SGNICI20Nb ClErnices Nicrofer 3220 = olioy 800
24607 SGNIC23M016 | ERNICTMo-13 Niesofer 3127 hMo - alloy 31
1.4562 | XINIGIMoCu32:287 - ERNICTMe

2"33] : SGNICFQIMOQNb i o ER.N.i.CrMo-S Microfer 3127 LC - ciloy 28
14563 | XINICiMoCuNR 12747 - Go

FeNiCr - special stainless steels

14581 - P XICHNIMeCUNG3-32-1 [ - - Nicroler 3033 - alloy 33
14466 | X2CeNiMoN25.25 . 12 T L Cronifer 2525 1CN

2.4607 SGNiCr23Mo16 A5.14 | ERNICrivio-13 ] Cronifer 1925 hMo - alloy 926
CuNi

2.0837 1 | SGCoNi30Fe . 1AS57 | [ERCuMNi Cunifer 30 - alloy CulNiZ0/30
2.0837 | SGCuNidOFe 457 | ercun Cunifer 10 - alioy Culi9g/10

Imgerial values see page 48
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High-performance materials: sheet and plate
Physical properties (Imperial Values)

Krupp VDM Physical properies at room lemperature {RT} Thermal expansion coefficient behween 8T and T, 10/°F
alloy designotion Densty | Specific | Thermal | Fiechicol | Modulus | 200 | 400 | 600 ]800 {1000 [ 1200 | 1400 | 1600 | 1800
heat conductivity | resistivity  { of elasticily

b Biy Bt in Gcire mil |10 ksi

in® b °F #F h °F
Corrosion-resistant alloys
Wi - NiCu
VDM Nickel §9.2 - alloy 200 0.322 0.109 490 54 29.7 7.4 77 8.0 8.3 8.5 8.7 8.9 Q.3 @3
VDM LCNickel 99.2 - alloy 201 0.322 0.109 550 54 30.0 7.4 77 8.0 8.3 8.5 8.7 8.9 2.1 2.3
VDM LC-Nickel 99.6 - ailoy 205 0.322 0.109 550 57 30.2 7.5 7.8 8.1 8.3 8.5 8.7 8.9 @1 2.3
Nicorros - ollay 400 0318 0.102 150 0 26.4 7.7 8.6 8.8 8.9 9.1 23 9.4 9.8 -
NiMo ~ NiCrMo — NiCrFeMo - superalloys
Nimoler 6928 ~ alloy 82 0.332 0.090 77 825 31.4 57 6.0 6.2 6.4 6.5 5.6 - - -
Nimofer 6629 - alfoy B-4 0.332 0.0%90 77 825 31.4 57 4.0 6.2 5.4 8.5 6.6 - - -
Mimofer 6224 - alioy 810 0.322 0.095 80 780 30.8 59 6.2 4.5 6.6 6.7 - - - -
Nicrofer 6616 hiio - alloy C-4 03N C.097 70 750 30.8 6.0 6.6 7.0 7.2 7.4 7.7 8.0 8.3 a7
Microfer 5020 hMo - alloy 625 0.307 C.099 48 770 303 7.0 7.3 7.5 7.6 7.9 83 8.6 9.0 9.4
Nicrofer 5923 hio - alloy 59 0.311 0.099 72 758 30.5 66 |68 7.0 7.1 7.2 - - - -
Nicrofer 5714 hidoW - alloy C-276 0.322 0.097 73 752 30.2 6.5 6.7 7.0 7.3 7.6 79 8.4 8.8 9.1
hicrofer 5219 Nb -~ dlloy 718 0.296 0.103 77 738 297 7.0 7.5 77 7.9 B.1 84 8.8 9.2 -
Nicrofer 4823 hMo - olloy G-3 0.300 0.105 77 692 30.6 7.9 8.2 8.4 8.6 8.8 ¢.0 - - -
MiCrFe — FeNiCrMo ~ standord alloys
Nicrofer 7216 LC - alloy 600 L 0.303 0.108 103 620 310 7.8 7.8 8.0 8.3 84 8.6 8.7 9.0 2.3
Nicrofer 6030 - alloy 690 0.296 0.108 B3 692 31,2 7.8 8.0 8.1 83 B.6 8.9 2.1 ?.4 ¢b
Nicrofer 4221 - dlloy 825 0.2¢2 0.105 75 678 283 7.8 43 8.5 8.7 8.8 .1 9.5 @7 Qe
Nicroler 3620 Nb - altoy 20 0.293 0.109 80 644 293 8.3 8.7 8.9 9.2 .4 ?.é 9.5 o8 -
Microler 3220 - alloy 800 0.289 0113 80 408 282 8.3 8.7 2.0 9.3 9.5 2.8 10.0 | 10.1 10.3
Nicrofer 3127 hivo - olioy 31 0.293 Cc.108 81 620 287 79 8.2 8.5 8.6 8.8 - - - -
Nicrofer 3127 1C - alloy 28 0.289 0.108 81 623 277 8.3 8.8 89 9.0 2.3 - - - -
FeNiCr ~ special stainless steels
Nicrofer 3033 - alloy 33 0.285 ~012 4 ~ 623 28.3 81 8.5 2.5 8.8 90 |- - - -
Cronifer 2525 LCM 0.28% 0.113 83 577 28.4 9.2 2.6 2.9 101 {10.3 |- - - -
Cronifer 1925 hMo - olloy 924 0.293 0.098 83 577 28.0 8.3 8.7 2.0 ¢.2 9.4 - - - -
CuNi
Cuniter 30 - afioy CuNiZ70/30 | 0.322 0.088 150 235 21.8 8.6 9.8 2.1 2.4 9.6 9.9 9.9 10.1 10.4
Cuniter 10 - ofloy CuNi®0/10 | 0,322 0.0%0 312 114 18.2 2.0 @2 ¢85 2.8 101 100 [1C3 {106 (110




High-performance materials: sheet and plate

Mechanical properties (Imperial Values)

Mechanical properties at room tamperature [RT)

Heot trealment and lemperature, °F

annealed/solution trected

age hardened

Krupp VDM
alloy designation

Re0.2 [Rp1.0 |Rm AS Rp 0.2 |Rp 1.0 |Rm A5

ksi ksi ksi % kst ksi ksi %
Corrosion-resistant alloys
Ni - NiCu
onnecled 1290 - 1540 z14.5 z18.1 z 55 = 40 - - - - VOM Micke! 99.2 - cllay 200
onnecled 1290 ~ 1560 2116 215 2493 2 40 - - - - VOM [C-Nickel 99.2 - olloy 201
annealed 1290 - 1470 211.6 215 2493 z 40 - - - - VDM LC-Nickel 99.6 - ofloy 205
annealed 1300 - 15650 2254 2297 = 65 235 - - - - Nicorros - oflay 400
NiMo - NiCrMao - NiCrfeMo ~ suparaifoys
solution trected 1940 - 1980 z 49 2 55 2 109 z 40 - - - - Nimofer 6928 - olloy 8-2
solulion freated 1940 - 2050 z 49 =55 z 109 > 40 - - - - Nimofer 6629 - alloy 8-4
solution treated 2100 - 2190 z 446.5 =52 2104 z 40 - - - - Mimofer 6224 ~alioy 8:10
solution reated 1920 - 2010 z 44 249 = 100 2 40 - - - - Nicrofer 6616 hio  ~ alloy C-4
anneoled 1740 - 1920 =60 > 44.5 =120 z 30 - - - - Nicroler 5020 hio - cfloy 625
solution treated 20102160 2 49 z 55 =100 z 40 - - - - Nicrofer 5923 htto - clloy 59
solution treated 2010 -2120 2 45 > 48 2108 230 - - - - Nicrofer 5716 hMoW - olloy C-276
sol. treated 1760 age h.1325 + 1150 z 80 - z 139 > 30 2 150 - 2180 212 Microfer 5219 Nb - afloy 718
solution treated 2010~ 2100 235 z 38 2 90 z 45 - - - - Nicrofer 4823 hivo - alloy G-3
MiCrfa ~ FeNiCrMo ~ standard alloys
annealed 1700 - 1800 x26.1 2305 z 80 230 - - - - Nicrofer 7216 1C -~ alloy 4001
annealed 1870 - 1960 z35 2385 285 z 30 - - - - Nicrofer 6030 - alloy 690
annealed 14690 - 1800 235 238 z 85 =30 - - - - Nicrofer 4221 - olloy 825
annealed 1690 - 1760 235 2 40.6 = 80 230 - - - - Microfer 3620 Nb ~ ofloy 20
onnealed 1690 ~ 1800 2 30.5 2 34.8 2725 235 - - - - Nicroter 3220 - ofloy 80O
solution Ireated 2100 - 21580 z40.6 z 45 2943 =40 - - - - Nicrofer 3127 hiMo - olloy 31
solution treated 1980 - 2100 z3L9 2363 2725 z 35 - - - - Nicrofer 3127 1 - olloy 28
FeMiCr - special stainless steels
solution racted 1980 - 2100 z 55 z61 2104 z 40 - - - - MNicrofer 3033 - olloy 33
solution treated 1940 - 2100 2380 (=428 2783 |=35 - - - - Croniler 2525 ICN
solution Ireated 2100 - 2160 2 43.5 2493 2943 |240 - - - - Cronifer 1925 hMo - clloy 926
CuNi
annealed 1290 - 1470 217.4 =203 > 50.8 =35 - - - - Cunifer 30 - CulNi70/30
annealed 1380 -~ 1470 2145 = 18.1 2435 [z30 - - - - Cunifer 10 - CuNi®0/10
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High-performance materials: sheet and plate
Mechanical properties {Imperial Values)

Krupp VDM Heat
olfoy designation treatment

Mechanicol propertios ol elevated lemperalures, °F

Yield strength Rp 0.2, ksi

Yield strength Rp 1,0, ksi

2060 | 400 | 800 1 200 E 1000 l 1200 [200 400 i 600 1 200 I 1000 i 1200
Corrosion-resistont alloys
Ni - NiCu
VDM MNickel 99.2 - alloy 200 | annealed 222 18.9 203 181 13.3 10.9 26.7 232 247 22.5 17.4 1.2
VDM LCNickel 99.2 - alloy 201 | arnecled 2102 [z 94 j2 86 |2 79 |z 68 - 2138 [2131 |2122 |2105 [z103 -
VDM LChlickel 29,4 - alloy 205 | annedled 10.2 9.4 8.6 7.9 - - 13.8 131 12.2 10.5 - -
Nicorros - alloy 400 annealed 2219 1196 |2189 [z189 - - 32 30.5 27.6 26 - -
NiMo - NiCrMo - NiCrFeMo ~ superafloys
MNimofer 6928 - ofloy B-2 solution rected | 2 46 =41 =39 36 2325 - 252 247 245 42 - -
Nimoter 6629 ~offoy B4 [ solution rected | 2 46 z 41 z39 36 - - 252 247 2 45 42 - -
Mimofer 6224 ~olloy B-10 | solution trected |z 42.8 12375 (233 229 - - 49.4 42.8 39 355 - -
Microfer 6616 hiio - olloy C-4 | sofution trealed | 2416 [2369 2351 31.9 - - 2461 12413 |239 374 - B
Nicrofer 6020 hio - alloy 625 | annealed 2515 1z464 [2428 (2399 - - - - - - - -
Nicrofer 5923 hMo - alloy 59 solution treoled | 2 43 236 231 226 - - =48 z 42 237 232 - -
Nicrofer 5716 hidoW - ofloy C-276| solution treoted | 2 41 234 =31 2276 - - 244 = 40 235 z 33 - -
Microfer 5219 Nb  ~alioy 718 | sol. tr. + oge h. 154 150 148 145 142 138 - - - - - -
Microfer 4823 hMo - alloy G-3 | solution freated | 2 39 233 230 227 2725 - 242 =38 234 231 2 30 -
NiCrfe - FeNiCrMo — standard alloys
Microfer 7216 1C - alloy 600 L] cnneoled =320 [2203 12187 {2180 2172 2164 2264 122446 |2229 [2235 (2215 18.7
Nicrofer 6030 - alloy 690 | ennealed 38 32 28 25 24 - 42 38 33 30 29 -
Microfer 4221 ~alloy 825 | annealed 2305 (226 12244 {22246 {2212 - 2348 |2297 (228 2263 {2253 -
tlicrofer 3620 Nb - - olloy 20 annealed 2305 |z2261 (2224 - - - =36 =31 =28 - - -
Microfer 3220 - olloy 80D | onnecled 2271 |2232 (2205 |z189 (2175 - 2302 {2261 2236 [z22 2206 -
Nicrofer 3127 hMo - alloy 31 solution treoled | 2306 2275 2233 |221.3 |=1835 - 2355 |2305 (2276 [2255 |z223 -
MNicrofer 3127 1C -~ alloy 28 solution trealed | 228.1 2239 |221.2 (2189 [=2167 - =296 {2282 (2258 |=2232 |z221.2 -
FeNiCr ~ specio] stainess staels
Nicrofer 3033 - clloy 33 sclulion treated | 2 46.4 {239 =33 =32 z30.5 - 2515 |z428 |=239 236 233 -
Cronifer 2525 LICN solution treated | 229 2225 |2193 (2178 i6 - 2334 22068 [=z22 2213 19.7 -
Cronifer 1925 hivo - alloy 926 | sclulion Ireated |2 33.5 (2274 |2245 (223 z16.7 - 2393 {2333 2289 (2273 jx2t -
CuNi
Cuniler 30 - clloy CulNiZ0/30 | annealed - - - - - - 2189 {2178 {2168 - - -
Cunifer 10 - alloy CuNIPC/10 | onnealed - - - - - - =171 (2158 (2143 - - -




High-performance materials: sheet and plate
Mechanical properties (Imperial Values)

Mechanical properlies ai elevated temperalures, “F Heal Krupp VOM
treciment alloy designation
Tensile strength Rm, ksi Elongation A5, %
200|400 EéOO , 800 k 1000 | 1200|200 | 400 l 600 l 800 1 1000 l 1200
Corrosion-resistant alloys
Ni — NiCu
57 52 53 45 asz 27 40 40 45 40 33 28 anneated VDM Mickel 99.2  ~alloy 200
42.2 39.9 37.1 33.6 271 - - - - - - - annealed VDM LC-Nickel 96.2 - alley 201
- - - - - - - - - - - - annealed VDM LC-Nickel $9.6 ~ allay 205
68.9 56.6 54.8 53.2 - - 30 30 30 30 - - anneoled Nicorros - alfoy 400
NiMo - NiCrMo ~ NiCrFeMa - superalloys
122 120 18 116 10 104 64 60 56 52 47 50 solulion treated | Nimofer 6928 - alloy B.2
122 120 118 116 Y10 104 é4 40 56 52 47 50 solution treated  § MNimoler 6629 - alloy B.4
_ - - - - - - - - - - - solution trealed 1 Nimofer 6224 - offoy B-10
107 98 ) 5 @3 85 45 58 60 62 - - solution freated | Nicrofer 6616 hMo - alloy C-4
107 10 98 96 - - - - - - - - annealed Nicrofer 8020 hMo - alloy 625
G5 89 84 77 - - 50 50 50 50 - - solution trected | Microfer 5923 hMe - alloy 59
o9 o8 G4 0 - - 56 60 &5 60 - - salution Ireated | Nicrofer 5716 hMoW - alloy C-276
193 187 183 178 174 160 26 25 23 23 23 21 sol. i + age h. | Nicrofer 5219 Nb - olloy 718
o4 86 81 79 75 70 &0 &0 65 45 - - solution treoted | Nicrofer 4823 hivie - alloy G-3

NiCrfe - FeNiCrMo ~ standard alloys

771 72.4 &9.9 69.3 - - 245 2 45 245 245 -
84 80 74 72 70 - 45 45 45 45 45
77 747 72.2 708 &9 - 40 40 40 - -
75.4 72.5 596 - - - 40 40 40 - -
41.6 58.0 566 54.4 50 - - - - - -
90.6 83.4 760 71.3 66.7 - 50 50 50 50 50
72.5 FA TN 6% 46 - - 40 40 40 40 -

annealed
annealed

onnecled

annealed
annealed

solulion trected

solution treated

Nicrofer 7216 1LC - alloy 600 L
Microfer 6030 - clloy 690
Nicroler 4221 - alley 825

Nicrofer 3620 Nb - dlloy 20
Nicrofer 3220 - alloy 800
Microfer 3127 hvo - alloy 31

Nicrofer 3127 1C - alloy 28

FeMiCr - spacial stainless steels

77.1 72.5 69.2 67 - - - - - - -
885 79.8 73.5 72 - - - - - - -

solution Irealed
solution treated

solution trecied

Nicrofer 3033 - alloy 33
Cranifer 2525 ICN

Cronifer 1925 hvo - olloy 926

CulNi

46 42 39 - - - - - - - -

Cuniler 30 - olloy CuNi70/30

Cunifer 10 = alloy CuNi90/10




High-performance materials: sheet and plate
Mechanical properties (Imperial Values)

Keupp VDA Heat Creep properties, ksi ot elevated temperatures, °F
alloy designation lreatment

Creep strength Rp 1.0/10* hrs Creeprupture slrengih Rem/ 10 hrs

&00 | 700 l 800 } 900 ’ 1000 | 1100|600 ’ 700 ! 800 l 900 l 1000 ' 1100
Corrosion-resistant alloys
Ni - NiCu
VDM Mickel 99,2 ~ alloy 200 | - - - - - - - - - - - - -
VDM EC-Nickel 99.2 - alloy 201 | annealed 15.2 12.2 2.1 59 3.6 1.7 35.4 41.3 19.7 13.9 2.1 4.8
YDM {C-Nickel 9.6 - alloy 205 | - - - - - - - - - - - - -
Micorros -~ alloy 400 | annecled - 26.7 18.6 1.2 7.3 2.8 - 49 .4 331 210 131 71

NiMe - NiCrMo - NiCrfeMo - superalloys

Nimofer 5928 ~ alloy B-2
Mimoter 6629 - alloy B-4
Nimoler 6224 - alloy B-10

Nicrofer 6616 hdo - olloy C-4
Microfer 6020 htdo - olloy 625
Nicrofer 5923 ho - alloy 59

Nicrofer 5716 hitoW - alloy C-276
Microfer 5219 Nk~ alloy 718
Nicrofer 4823 kMo - olloy G-3

1

NiCrFe ~ FeNiCrMa - standard alloys

Nicrofer 7216 1C - alloy 600 L
Nicrofer 6030 ~ alloy 690
Microfer 4221 - affoy 825
Nicrofer 3620 Nb ~ olloy 20
Nicrofer 3220 - allay 80D

Nicrofer 3127 htto - alloy 31

Nicrofer 3127 1C - alloy 28

FelNiCr — special stainfess steels

Nicrofer 3033 - alley 33
Cronifer 2525 (CN
Cronifer 1925 hMo - alloy 926

CuNi
Cunifer 30 - alloy CuNiZ0/30 | annedled 13.5 12.4 8.6 - - - - - - - - -
Cunifer 10 ~ alloy CuNi®0/10Q | onnecled 10.2 9.6 - - - - - - - - - -




High-performance materials: sheet and plate

Mechanical properties (Imperial Values)

Creep properties, ksi of elevaled temperatures, °F Heot Krupp VDM

treaiment olioy designation
Creep strength Rp 1.0/10° hrs Creep-rupture strangth Rm/ 10" hrs
600 | 700 | 800 l 200 | 1000 l 100|600 [ 700 1 800 kqoo ‘ 1000 l 1100
Corrosion-resistant alloys
Ni - NiCu
- - - - - - - - - - - - - VDM Nickel 99.2 - alley 200
13 10.2 70 4.1 20 07 32.2 247 17 .4 101 57 3.9 annealed VDM LC-Nicke! 99.2 ~ alloy 201
- - - - - - - - - - - - - VDM IC-Nickel 99.6 - alloy 205
- 22.5 15.5 104 |58 1.6 - 439|267 138 |70 3.3 annealed Nicorros - alloy 400
NiMo - NiCrMe - NiCrfeMo ~ superalloys
- - - - - - - - - - - - - Nimofer 6928 - alloy 8-2
- - - - - - - - - - - - - Nimofer 6629 - alloy B4
- - - - - - - - - - - - - Nimofer 6224 - alloy B10

Nicrofer 6616 htde - alloy C-4
Nicrofer 6020 hMo - olloy 625
Nicrofer 5923 hio - alioy 59

Nicrofer 5716 hivioW - alloy G276
Nicrofer 5219 Nk - alloy 718
Nicrofer 4823 hMo - alloy G-3

NiCrfe - FeNiCrMo - stondord olloys

Nicrofer 7216 1C - alloy 600 L
Nicroler 6030 - alloy 6%0
Nicrofer 4221 ~ alloy 825
Nicrofer 3620 Nb - olloy 20
Nicrofer 3220 - altoy 800

MNicrofer 3127 hio - alloy 31

Nicrofer 3127 LC - alloy 28

FeNiCr — speacial stainless steels

MNicrofer 3033
Cronifer 2525 LCN
Cronifer 1925 hMo - alloy 926

- alloy 33

Culi
12.6 1.5 - - - - - - - - - - - Cunifer 30 - alloy CuNi70/30
3] - - - - - - - - - - - - Cunifer 10 - olloy Cubi®0/10




High-performance materials: sheet and plate
Fabrication characteristics (Imperial Values)

Krupp VDM Fabrication characleristics Welding procasses and weldobility Inter- Filler Metol for
olfoy designation pass GTAW TIG/TIG Hot Wire and
Melting Hotwarking ® ternperalure | GMAW MIG/MAG
lamperciure | lemperature % . max °F
uF QF JC:) O
(V]
e | 2 £ S g >
= § g = 14 =
[OF= Oz & a 3
Cerrosion-resistant alloys
Ni -~ NiCu
VDM Nickel 99.2 -~ afioy 200 24630 2190 - 1470 | + . . + 300 VDM_N_ickel S 9004 - FM &1
VDM LC-Nickel 99.2 - ofloy 201 2630 21901470 | + . . + 300 yl_)_M_Nick_el S.9§0_4_ ~FMel
VDM LCNickel 99.6 - alloy 205 2630 2190 - 1470 | + . . + 300 VDM Nickel § 9604 - FM61
Nicorros - alloy 400 2440 2190 - 1470 | + + + + 300 Micorros 5 6530~ FM 60
NiMo ~ NiCrMo — NiCrfeMo - superalloys
Nimoler 6928 ~ olloy 8.2 2520 2120 16501 4 4% . + 250 Mimoler 5 6928 ~FM B2
Nimofer 6629 - alloy B-4 2520 21201650 | + - . . 250 Nimofer S 6629 - FM B4
Nimofer 6224 -~ alloy 810 2520 212014650 | + +0 . + 250 Nimofer § é?ﬁd -FM B0 -,
Nicroler 6616 hide - alloy C-4 2520 1980 - 1650 |+ . . + 300 Microler $6616 ~ FM Co4
Nicroter 6020 bMo - alloy 625 2460 2120 - 1740 | + - . + 300 Nicrofer § 6020 - FM 625
Nicrofer 5923 hMo - alloy 59 2480 2160 - 1740 | + + . " 300 Nicroles $ 5923 « FM 59
Microter 57 16 hivioW - olloy C-276 2500 21901740 | + * N + 250 Nicrofer $ 5923 ~ FM 59 or._
+ . . + 250 Nicrofer § 5716 - FM C276 -
Nicrofer 5219 Nb ~ afloy 718% 2440 2050 - 1650 | + - - - 250 Nicrofer S 5219 - FM ?'1.8_ DR
Nicroler 4823 hMo - alloy G-3 2440 2100 - 1650 | + + + + 300 Nicrofer 5 6020 - FM 625
MiCrfe - FeMiCrMo — standard alloys
Nicrofer 7216 LC - alloy 600 L 2600 2190 ~ 1600 | + . + + 300 Nicrofer $ 7020 - FM 82
Nicrofer 6030 - alloy 690 2510 2250 - 1650 | + . . . 250 Niceoter $ 7020 - FM B2 or
+ - - - 250 Nicrofer § 6030 - FM 690
Nicroler 4221 - alloy 825 2550 2100 - 1650 | + . + + 250 Microler S 6020 - FM 625
Nicroler 3620 Nb - ~alloy 20 2590 2100- 1830 § + . + + 250 Nicrofer 3 5923 - FM 59 o7
* + + + 250 Nicrofer § 6020 .~ FM 625
Nicrofer 3220 ~ alloy 800 2550 2190 - 1650 | 4 . - . 250 Ni:_ro_fér.s_ 7020~ FM 82
MNicrofer 3127 hivio - olloy 31 2500 2190~ 1920 | + 1 . + 250 Nicrofer $ 5923 ~ FM 5% o1
. . . . 250 Nicrofor S 8127 - FM 31
Nicrofer 312718 - alloy 28 2500 219019201 + + . . 300 Nicrofer $.6020 - FM 625 or &
+ + + + 300 icrofer 5 3626 - Fv 28
FeMiCr ~ special stainless steels
Microfer 3033 - ofloy 33 2500 2190 - 1830 |+ - - - 250 Nicrofer. 5 3033 -
Cronifer 2525 LCN 2570 2190 - 174G | + . + + 300 matching L
Cronifer 1925 ho - olioy 926 2530 2190 - 1630 | + + + + 250 Nicrofer 3 5923 - FM 59
Culi
Cuniler 30 - alloy CubiZ?0/30 2260 BP0 - 1650 | + . . + 300 Cpniier $7030 - i 67
Cunifer 10 - alloy CuNi®0/10 | 2080 1740 ~ 1380 | + . . + 250 Cuniler 5 7030 ~ FM 67

I MAG welding is to be carried out using the shielding

gas CRONIGON He308.

We recommend to consult our Welding Laborstory,

* MAG welding is 1o be corried out using the

gos shielding CROMNIGOM HeS508S.

¥ onnealed

+ readily ond easily weldable

« please contact our Welding Laboratory

- not recommended

GTaw = Gos Tungsten Arc Welding
G = Gos Melal Are Welding
SMAW = Shielded Metal Arc Welding
SAW = Submerged Arc Welding



High-performance materials: sheet and plate
Fabrication characteristics

Covered electrodes for SMAW /MMA Krupp VOM
alloy designation

Werkst.-blr. | Designation AWS Clessification Werkst-Nr. | Designation AWS Classificalion

Corrosion-resistant alloys

Ni - NiCu

24185 I SGNTi4 - AS.14 | ERNE VDM Nicke! 99.2 - alloy 200
24155 0 [SGNTA o AS4 | ERNGD VDM ACNicke! $9.2 - alloy 201
24155 LI SGNITA 0 AS DA ERNE] VDM LC-Nickel 99.6 - alloy 205
24377 | SGNICO3OMAT - | A534 ] ERNICUT Nigorros - alloy 400

NiMo — NiCrio — NiCrfeMo - superalloys
2.4615 . TSGNiMoz7 LT[ as4 ] Ernives

2.4701 71 SGNiMo28Cr - | A5 14 ERNiMo7
24702 " | SGNiMo2aCr8Fe o

| Nimokor 6928 - olloy B2
Nimefer 6629 -~ alloy B.4
Nimoler 6224 -~ affoy 810

| Nicrofer 6616 hido - alloy C-4
Microfer 6020 hvlo - alloy 625
Microler 5923 o - alioy 59

24631 | SGNIMoT6CHIST - 1 AS14 1 ERNICrMo7:
2.4831 - SGNICZIMeONE | A5.14 '] ERNICIMO
24607 | SGNICZ3Mo)6." - AS14 L ERNICMo 3

2.4607 1 SGNIC2IMal6 - | A514 | ERNICIMoI3 -
2.4886 1 SGNiMol6Cri6W | A5.34 | ERNICtMo4 -
24667 | SGMICHIINEMGT - A5, 34 ] ERNIFeCr2 .

Nicroter 5716 htdoW - olloy C276

Microfer 5219 Mb - - ofloy 7184

2.4831 - | SGNICI2TMOPNE - 4514 - | ERNICIMo3 Microler 4823 WMo - alioy G-3

NiCrFe - FeMiCrMo ~ standord olloys

24806 | SGNIC2ONb . | AS14 | ERNICH3 Nicioler 7216 1C ~ alloy 600 L
2.4806 | SGNICRONb | . 1AS.14 | ERNICe3 Nicroler 6030 —alloy 690
2.4642 | NiCr29Fe - A5.14. | ERNICH3

24831 I SGNIC2IMOIND | AS.14 | ERNICiMo:3. Miceofer 422} walloy 825
24607 - ) SGNIC23Mol 6 | A5.14 ERNiCrMo—__]3 : Nicroler 3670 Mh - - alloy 20

24831 | SGNICIZIMo9Nb | K514 1 | ERNICMo3 -
24806 | SGMIC2ON - - | AS.14 | ERNiCKS T
24607 | SGNIC23Mo16. . | AS.34 | ERMICiMo-13 -
14562 | XINICMoCo32:287 | A5.14 | ERNICMo

Nicrafer 3220 - alloy BOO
MNicrofer 3127 hvio - alloy 31

24831 | SGNIC2IMooNb | AB.14 | ERNICMo3
1.4563 - | XINICMoCUNE 1274 | 7 Lo

Nicrofer 3127 1€ ~alloy 28

FelNiCr ~ special stainless steels

14501 | XICNMeCoN3a 321 |- Nicrofer 3033 - alloy 33
14466 | XOCINMONZS25 |-t Cronifer 2525 LCN

24607 | SGNICI23MO16 ] AS14T  ERNICMO 3 Cronifer 1925 hivo  ~ alloy 926
CuNi

2.0837 .. {SGCUNIBGRe - [AS7 | ERCuN Cunifer 30 - alioy CuNi70/30
2.0837 SG-CI‘J}\{@GFE AS.7 ERCuMi 1 Cunifer 10 - cHayCuNi‘?O/_lg"




High-performance materials: sheet and plate

Material charac

teristics

Krupp VDM
alloy designatien

Materiol characterislics

Carrosion-resistant alloys

Ni ~ NiCu

YDM Nickel 99 2 - aliey 260
VDM LC-Nickel 99.2 -~ alioy 201
VDM tC-Nickel 99.6 - olioy 205

Micorros ~ alloy 400

Good mechanical properlies, theemal and electrical conductivity, corcosion resistonce.
As VOM Nickel 99.2 - afloy 200 but with reduced Cwcontent to aveid graphite precipitation above 315 °C [600 °F).
As VDM LC-Nickel 9.2 - clloy 201, with even lower levels of residudls,

Good resistance lo seawater, hydrotluoric acid, dilute reducing ocids, alkalis and salt solutions.

NiMo - NiCtMo - NiCrFeMo - superatioy

S

Nimofer 6928 - altoy B-2
Mimofer 6629 ~ alloy B-4
MNimoler 6224 - olfey B-10
Nicroler 6616 hio -~ olloy C-4
Microfer 6020 hMo  — olioy 625
Niczafer 5923 hido - alloy 59

Microfer 5716 htoW - ofloy C-276
Micrafer 5219 Nb -~ alloy 718
MNicrofer 4823 htda - alloy G-3

Excellent resistance to stresscorrosion cracking and pitting, Very high resistance to reducing media such os hydrochloric ocid.
As Nimofer 8928 - alloy B2 but with better workability.

Excellent resistonce to condensing sulfuric acid, good resistance in reducing media. Resistance to general and intergranulor corrosion.

Excellent resistonce 1o crevice corrosion, pilting and stress-corrasion cracking, high resistance in contaminated reducing minered acids and
reducing gossous chloride madia.

Excellent resistonce fo pilling and crevice cortosion and to stresscorrosion crocking. High resistance to mineral acids and ‘o alkalis.

Best overall resistance Io corrosive media under both oxidizing and reducing conditions.

QOulstanding resistance lo a wide ronge of medio, particutorly reducing, as well as te pitting ond siresscorrosion cracking.
High strength agehardenable afloy with good corrosion resistance at high and low temperalures.

Yery good resistance to both axidizing ond reducing media, as weli as to pitting and stresscorrasion cracking
and 1o chloride- and fluoride<ontaminated minerel acids.

NiCrfe - FeNiCrMo ~ standard alloys

Nicrofer 72161C - alloy 600 L
Nicrofer 6030 - alloy 690
Microfer 4221 - alloy 825
MNicrofer 3620 Nb -alloy 20
Nicroler 3220 - alloy 800
Nicrofer 3127 hde - alloy 31
Microfer 3127 1C - ofloy 28

Excollent resistance fo intercrystalline and lo siress<orrosion cracking, s well as 1o hightemperolure hologen corrosion.
High corrosion resistance lo oxidizing media, including hot contaminated nitric acid.

Good resistance 1o pilling, crevice and stress corrosion, and to oxidizing and reducing acids, olkalis and seawater.

Good resistonce lo sulfuric ocid, even at high lemperatures.
Excellent resistance 1o oxidalion, 1o nilriding ond to hydrogen embrittelment up to 6Q0 °C (1110 °F).

Excellent resistance 1o pitting, crevice and stress corrosion in mineral and organic acids particularly under oxidizing conditions.
Qutstanding resistance to phosphoric acid ond o mediumconcentration sulfuric acid.

High resistance to pitting, crevice and stress corrosion, especially in oxidizing media. Excellent resistance to phosphoric acid.

Good resiskance 1o nilric acid.

FeMiCr - spectal stainless steefs

Nicrofer 3033 - alloy 33
Cronifer 2525 ICN
Cronifer 1925 hMo - alioy 926

Excellent rasistance 1o oxidizing media, HNC3/HF-mixtures, halides and caustic sode.
Outstanding resistance 1o hot, concentraded sulluric ocid. Very high sirength end ductility.

Excellent resistance in oxidizing media such as nitric acid and in urea.

Excellent resisfonce 1o pitting, crevice and stress corrosion in halide media.High mechonical properties.

CuNi
Cunifer 30 = alloy CoNiZ0/30 | Excellent resistance to flowing contaminated seawater at flow rotes from 1 te 4 m/s. Good resistance to eresion<arrosion and 1o cavitation.
Cunifer 10 « alloy CulNi®0/10 | Very good resistance to seawater at moderate flow rates from 1 te 3 m/s.




High-performance materials: sheet and plate
Major applications

Krupp VDM
olley designation

Maijor applications

Corrosion-resistant alloys

Ni - NiCy

VDM Mickel 992 - alloy 200
VDM EC-Nickel 99.2 ~ alloy 201

VDM LC-Nicke! 99.6 - alloy 205

Micarros - ofloy 400

Causlic soda produclion, YCM production, food processing, production of scap ond detergents, organic chlorinalions.

Caustic soda produclion, VCM production, food processing, production of soap and detergents, organic ¢hlorinations
preferably above 300 °C {570 *F).

Caustic soda produclion, VCM production, food processing, production of soap and detergents, organic chlorinations
preferably ohove 300 °C [570 °F).

Chemical and offshore industry, feedwaier heaters, sall production, nuclear fuel processing.

NiMo ~ NiCrMo - NiCrFeMo - superalloys

MNimofer 6928 ~alloy 8.2
timofer 6629 ~ alloy 8-4
Nimofer 6224 ~alloy 8.10

Nicroler 4616 hio - olloy C-4
Nicrofer 6020 hMe - olioy 425
Nicrofer 5923 hMo - alloy 59

Nicrofer 5716 hMoW - olloy C-276
Microfer 5219 Nb - alloy 718
Nicrofer 4823 hMo - alloy G.3

Chemical process industry: acetic acid production, styrene produclion, methy! methacrylate produclion.
Chemical process industry: acetic acid production, styrene production, methy! methocrylate production,

Chemical processes, energy production and pollution control, flue gas desulfurization, waste sulfuric acid.

Inorganic chemicals, ferlifizer and pesticide production.
FGD unils, woste incinerotion, super phosphoric acidd production, offshore oit ond gas platlorms, hightemperature bellows and fans.

FGD systems, wasle incineration systems, fine chemicals produclion, ore processing.

Chemical and petrochemicat processes, FGD systems, fine chemicals production.
Offshore and maorine engineering, drilling equipment, pumps and valves.

Ferlilizer produclion, sourgas field equipment, petrochemical processing.

NiCrfe - FeNiCrMo - stendard alloys

Nicrofer 7216 1C ~alloy 600 L

Microfer 6030 - alloy 59C
Microfer 4221 —olloy 825

Nicrofer 3620 Nb -~ ~ alloy 20
Microler 3220 - alfoy 800
Nicroler 3127 hio - olloy 31

Nicroter 3127 1C - alloy 28

Sleam generolors, feedwaler heoters and moderator coolers In nuclear power siafions. Produclion of caustic sedo and VCM.
Flightrecorder foils. Pulp and paper indusiry.

Nuclear fuel processing. Steem generators in pressurized water reactors.

Sulluric acid plant, nuclear waste reprocessing. Heot exchangers in offshore ofl end gas production.
Caustic soda conceniralors, pickling plant,

Processing of sulfuric acid, Hydrofiuoric acid production. Refinery equipmen.

Heat exchangers and piping systems in chemical and petrochemical plants. Steam superheater ubes. Sheolhed healing elements,

Production and processing of phasphoric and sulfuric ocids; FGD systems; pulp and paper industry, morine and
offshore engineering; pickling plant; petrochemical plont, waste ocid systems.

Production ond processing of nitric, sulfuric and phosphoric acids, offshore oit and gas production, refinery heat exchangers.

FeNiCr ~ special stoinless stesls

Nicrofor 3033 -~ alloy 33

Croniler 2525 LCN
Cronifer 1925 hMo - alloy 926

Sulluric ecid production, HNO3/HF pickling instaliotions, caustic soda processing, heot exchongers using seawoter and
brackish water, woste acid systems.

Preduction and processing of urea [sirippers, condensers} and sulfuric acid.

Pulp and poper industry; offshore platferms, FGD systems, salt concentration plants, chemicals processing.

CuNi

Cunifer 30 ~ alloy CuNiZ0/30 | Seawater piping systems on ships, offshore platforms, desalination plants. Hect exchangers using seawater and
brackish water. Salt plons.

Cunifer 10 ~alloy CuNi90/1C | Seawater piping syslems on ships, offshore platforms, desolination plants. Heat exchongers using seawater and

brackish water. Salt planis. Sheathing of plefform legs ond isers.

51






Heat-resistant alloys
High-temperature, high-strength alloys
Heating-element and resistance alloys
Expansion and glass-sealing alloys
Sheet and plate
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High-performance materials: sheet and plate

Designations and specifications

Krupp VDM Designotions and specifications
olfoy designation Werkst.-Nr. DIN, VdER UNS 150 85 AFNOR
Q722
6208
Heat-resistant alloys
NiCrFe - FeNiCr
Microfer 7520 - olloy 75 2.4951 NiCr20Ti NO&075 NW6621 HR 203 NC20T
Microfer 7216 - alloy 600 2.4816 NiCr15fa NO&600 NW&600 MNA 14 NC15Fe
Nicrofer 6030 - alloy 690 2.4642 MNiCr2%fe POSOGS0 NWL59G - NC30Fe
Nicrofer 3718 S0 - alley DS 1.4862 X8NICrSi3818 -~ - NA 17 Z12 NCS37.18
Nicrofer 3718 - lalloy 330) 1.4864 X12NICr5i36-16 [NC8330) - - 2 12 NCS 3516
High-temperature, high-strength alloys
NiCr - NiCrfe ~ NiCrMo — NiCrCoMo - sugeralloys
Nicrofer 7616 TiNb  ~ olloy X750 2.4669 NiCr15FeZTiAl NO7750 NWZ7750 - NC1ATNbA
Microler 6025 HT - glloy 602 CA 2.4633 NiCr25FeAlY 06025 - - -
Nigrofer 5520 Co - olloy 617 24663 NiCr23Co12Mo MNO6&17 NWos17 - -
Nicroler 5219 Nb - dlloy 718 2.4668 NiCr19NbMo MNO7718 NW7718 - NC19FeNb
Microler 5120 CoTi - alloy C-263 2-4650 NiCo20Cr20MoTi NO7263 NW7263 HR 206 NCK20D
Nicroter 4722 Co - olloy X 2.4663 MNiCr22Fel 8Me NO6G02 NW6002 HR 204 NC22F6D
Microfer 4626 MoW - olloy 333 2.4608 NiCr26MoW N06333 HW6333 - NC260W
NiCrFe - FeNiCr ~ standard alloys
Nicrofer 7216 H « alloy 600 H 2.4816 NiCr15Fe NO&SO0 - A 14 (H) MNC15Fe
Nicrofer 6023 H - alloy 601 H 2.4851 NiCr23Fe NO&6601 - - NC23FeA
Nicrofer 45 TM - alloy 45 TM 2,4889 NiCr28FeSiCe MNO&045 - - -
MNicraler 3220 HT - alloy 800 HP 1.4959 XBNICrAITI32-2 NO8811 NWESTI - -
Microfer 3220 1 - alloy 800 H 1.4876 X1ONICrAlTi32.20 NO8B10 NW8810 NA 15 [H) -
1.4958 XENICrAITZ1-20
CoCritiw
Conicro 5010°W - alloy 25 2.4964 CoCr20wW 1 5m R30605 - HR 240 KC20WN
Conicro 4023 W ~olloy 188 2.4683 CoCr22Niw R30188 e - KCNZ2w
Heating-element and resistance alloys
NiCr - FeCrAl
Cronix 80 - alloy NiCr80/20 2.4869 NiCr80-20 NOSCO3 - - -
Cronix 70 - alioy NiCr70/30 2.44658 NiCr70-30 NQ&008 - - -
Controlled expansion and gloss-sealing alloys
FeNi - FeNiCo
Pernifer 36 - alloy 36 1.3912 Ni36 Ke34601 - - Fe-Ni3&
Pernifer 2918 1.3981 NiCo29-18 K94610 - - fa-Ni29Col7




High-performance materials: sheet and plate
Designations and specifications

Designations and specifications

Krupp VDM

EN DIN, SEW, WL | DIN, SEW, WL | VdTOvV ASTM ASME AMS olloy designation
Chemical Technical dato sheet
composition delivery
conditions
Heat-resistant alloys
NiCrFe ~ FeNiCr
10095 17742 17750 - - - - Microter 7520 - ofloy 75
10095 17742 17750 305 8168 SB168 5540 Nicrofer 7216 ~ alloy 600
- - - - Bis8 SB148 - Microfer 6030 - alloy 690
- - SEW 310 - - - - Nicrofer 3718 S50 ~ ooy DS
10095 SEW 470 SEW 310/470 |- (B536) . 15592) Nicrofer 3718 ~ {alloy 330y
High-temperature, high-strength alloys
NiCr ~ NiCrFa = NiCrMo ~ NiCrCoMo - superalloys
- - - - - - 5547, 5598 Nicrofer 7016 Tibb -~ alloy X750
- - - - B148 - - Nicroler 6025 HT - olloy 602 CA
- - 485 - - - Nicrofer 5520 Co - alloy 617
- WU, 2.4668 Wi, port 1 - B&TQ - 5594, 5597 Nicrofer 5219 Nb -~ alloy 718
- Wi 2.4650 WL port 1 - - - 5872 Nicrofer 5120 CeTi - alloy C-263
- WL 2.46465 WL, part | - B435 SB435 5536 Nigrofer 4722 Co - alloy X
- - - - 8718 - 5593 Nicrofer 4626 MoW - afioy 333
WiCrFe « FeMiCr - standard olloys
- 17742 17750 305 - - - Nicrofer 7216 H - olioy 600 H
- 17742 17750 - - - - Nicroler 6023 H - alloy 601 H
- - - 519 8168 SB168 - Microler 45 TM - alloy 45 TM
- 17460 17460/5EW310] - 8409 - - Nicrofer 3220 HT - alloy 800 HP
- 17440 17460/SEW310{ 412, 434 8409 SB40% s MNicrofer 3220 H - alloy 800 H
CoCriNiw
- WL 2.4964 WL part 1 +100] ~ - - 5537 Conicro 5010 W - afloy 25
- - - - - - 5608 Conicro 4023 W - olioy 188
Heating-element ond resistance olloys
HiCr - FeCraAl
- 17742 [17470) - {B344) - - Cronix 80 - alloy NiCr80/20
- 17742 17470} - - - - Cronix 70 - olloy NiCr70,/30
Conirofled expansion and glass-sealing alloys
FeMi - FeNiCo
- - SEW 385 - AbL58/B399 - - Pernifer 34 - alloy 36
- 17745 SEW 385 - F15 - 7728 Petniter 2918
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High-performance materials: sheet and plate
Chemical composition

Krupp VDM Chemical composilion, %

olloy designation i o Fo ¢ " 5 Co
Heat-resistant alloys

NiCrfe ~ FeNiCr

Microler 7520 - alloy 75 balonce 19.0-21.0 $50 0.08-0.13 £1.0 0.3-0.7 208
Microler 7216 - alloy 600 272.0 14.0-17.0 6.0-10.0 C.05 - 0.08 < 1.0 <05 0.5
Nicroler 6030 - alloy 690 = 60.0 27.0-30.0 8.0-100 £0.02 £03 <03 0.5
Microfer 3718 S0 - alloy DS 35.0- 390 17.0-19.0 balance 5010 08-1.5 1.9-2.5 0.5
Nicroter 3718 - lolfoy 330) 340-370 15.0-17.0 halonce £0.15 <20 1.0-20 -
High-temperature, high-sirengih olloys

NiCr = NiCrFe - NiCrMo - NiCrCoMo - superalloys

MNicrofer 7016 TiNk - alloy X750 =700 14.0-17.0 50-9.0 £0.08 £1.0 =0.5¢ = 0.50
Microfer 4025 HT - alloy 602 CA balonce 24.0 - 26.0 8.0~ 11.0 0.15 - 0.25 £0.1 505 s 0.1
Wictofer 5520 Co - alloy 617 holonce 200-23.0 £2.0 0.05-0.10 5070 £0.70 -
Nicroler 5216 Nh - - alloy 718 50.0 - 55.0 170210 bolonce 0.02 - 0.08 £0.35 <0.35 € 0.20
Microler 5120 CoTi - alloy C-263 bolonce 19.6-21.0 s 07 0.04 - 0.08 506 504 €£0.2
Nicraler 4722 Co - alloy X balence 20.5-23.5 17.0--200 Q05-015 1.0 £1.0 -
Microfer 4626 MoW - alloy 333 44.0 - 47.0 24.0 - 246.0 bolonce 0.03 -~ 0.06 1.2-2.0 08-1.2 <0.5
NiCrFe - FeNiCr - stondard alloys

Nicrofer 7216 ~ alioy 600 H =>72.0 14.0-17.0 40-100 0.05-0.08 £ 1.0 <0.5 50.5
Nicroler 6023 H - ofloy 601 H 58.0-63.0 22.0--24.0 balance 50.10 0.6 £0.5 508
Nicroler 45 T ~ offoy 45 TM =450 26.0-29.0 21.6-250 Q05-0.12 1.0 25-30 <0.3
Wicroles 3220 81T - alfoy 800 HP 30.6-32.0 19.6-22.0 bolonce 0.06 - 0.10 05-10 02006 £0.5
Microler 32204 - alfoy 800 H 30.0-32.0 19.0-21.0 balence 0.06 - 0.08 0.5-1.0 02-04 £0
ColrNiw

Canicro 5010 W - altoy 25 20-11.0 19.0-21.0 £3.0 0.05-0.15 10-20 =0.3 -
Conicro 4023 W - olloy 188 20.0-24.0 20.0-24.0 5 3.0 0.05-0.15 5 1.25 02-04 -
Heating-element end resistance alloys

NiCr -~ FeCral

Cronix 80 ~ alloy MNICr80/20 bolance i2.0-21.0 5 1.0 s 0.08 1.0 1.0-1.5 0.5
Cronix 70 - afloy NiCr70/30 balanee 29.0-31.0 £1.0 < 0.07 1.0 1.0-15 4
Expansion and glass~sealing alioys
FeNi - FeNiCo
Parnifer 36 - alloy 36 35.0-37.C¢ £0.2 balonce <0.03 5035 < ~
Pernifer 2918 26.0-295 - halence £0.03 203 < 202




High-performance materials: sheet and plate
Chemical composition

Chemical compasition, %

Krupp YDM
alloy designation

Mo Co Al Ti Nb others

Heat-resistant alloys

MNiCrFe - FeNiCr

- - £0.3 0.2-0.6 - - Microfer 7520 -~ alloy 75

- - s0.3 50.3 - 8 £ 0.006 Nicrofer 7214 - alloy 00

- - 503 20.3 - - Nicrofer 6030 - alloy 690

- - - =020 - - Nicrofer 3718 So - offoy DS

- - - <0.20 - N<0.11} Microfer 3718 - [olloy 330}
High-temperature, high-strength alloys

NiCr ~ NiCrfe — NiCrMo - NiCrCoMo ~ superalloys

- s 1.0} 0,40 - 1.00 2.25-275 070-1.20 - Nicroler 7016 TiNb - olioy X-750
- - 1.8~2.4 0.1 -0.2 - Y=005-0.12, & = 0.01 - 0.10 Nicroler 6025 HT - alloy 602 CA
8.0-10.0 10.0 - 13.0 0.60 - 1.50 0.20 - 0.60 - - Nicroler 5520 Co - alloy 817
2.8- 33 210 0.30-0.70 070-1.15 48-55 8 = 0.002 - 0.006 Nicroler 5219 Nb - olloy 718
546~ 6.} 19.0-21.0 0.30-0.60 1.80 - 2.40 - Al+Ti = 2.40 - 2.80, B 5 0.005 Nicrofer 5120 CoTt - alloy C-263
8.0-100 05- 25 (2010 - - W=02-10 820005 Nicrofer 4722 Co -~ alloy X

25- 3.3 2.5- 35 - ¢ -0.2 - W=25-35 Nicroler 4626 MoW - allay 333
NiCrFe — FeNiCr - stondard alloys

- - £0.3 s0.3 - B £ 0.006 Microfer 7216 H  ~alloy 60 H
- - Wi-1é 0.3-06 - Zr£0.03 Nicrofer 4023 H - alloy 6G1 H
- - - - - RE = 0.05 - 0.15 (Ce = 0.03 - 0.09} Nicrofer 45 TM - alloy 45 TM
- - 0.30-060 1036-0.60 |- (A+T) = 0.85 120 Nicrofer 3220 HT - ofloy 800 HP
- - 0.20 - 0.40 0.20-0.50 - [A+T) < 0.7 Nicrofer 3220 H - ailey 800 1
CoCrNiW

- balance - - - W=140-14.0 Conicro 5010W - olloy 25

- balance £0.20 - - W= 130-1460 la=0.02-012 85001 Conicro 4023'W - alloy 188
Heating-element and resistance alloys

NiCr - FeCral

- - £0.20 - - RE = 0.01 -0.04 Cronix B0 ~ olloy NiCeB0/20
- - £0.20 - - RE = 0.01 -0.04 Cronix 70 - olloy NICr70/30
Expansion and glass-sealing alloys

FeNi - FeNiCo

- 5 0.5 - - - - Perniler 36 - alloy 36

- 1656~ 18.0 |<0.05 201 - {Al+Mg+ZraTi) = 0,20 Perniler 2918
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High-performance materials: sheet and plate
Physical properties

Krupp YDM Physical properties al room temperalture Therma! expansion between 20 °C and T, 104/K
alioy desigration Density | Specific Thermal Eloctrical | Modulus 100 (200 ]300 |400 (500 [6C0 |7CO 1800
heot conductivity resistivity of elasticiry
g/em® | 3/kg K W/ m K pLlem KN/ mm?

Heat-resistant alloys

NiCrfe - FeNiCr

Nicrofer 7520 - alloy 75 8.4 445 12.1 109 221 1z 12.6 13.2 13.8 14.3 148 15.4 160
Nicrofer 7216 - alloy 600 8.4 455 14.8 103 214 137 |14 14.4 148 (151 15.4 15.8 16.1
Nicrofer 6030 ~ alloy 490 8.2 450 12.0 118 215 141 14.3 14.5 14.8 15.2 15.7 16.2 164
Nicrofer 3718 So -~ alloy DS 80 472 1.4 104 194 15.1 157 16.2 166 170 {17.4 17.7 18.0
Nicrofer 3718 - {olloy 330) 8.0 472 11.4 104 194 15.1 157 162 [166 [17.0 174 17.7 18.0
High-tempercture, high-strength alloys

NiCr - NiCrFe - NiCeMo « NiCrCoMo - superalloys

Nicrofer 7016 TiNb - afloy X750 8.3 430 12.0 i 214 12.9 13.4 14.0 14.5 14.8 i5.4 16.3 17.1
Nicrofer 6025 HT - alloy 602 CA 7.9 450 11.3 118 215 e 13.5 140 14.5 147 14.9 i57 6.6
Microfer 8520 Co - olfloy 617 8.4 420 13.4 122 212 1.6 12.6 133 i3.6 139 14.0 4.8 154
Nicrofer 5219 Nb ~alloy 718 8.2 432 111 123 205 12.6 13.4 13.8 14.1 14.4 14.8 154 16.1
Nicrofer 5120 CoTi - alloy C-263 8.4 426 1.7 115 222 10.7 120 2.5 13.0 13.5 4.3 14.9 159
Microfer 4722 Co - alloy X 83 435 11.3 115 205 136 1139 ({143 [146 {149 152 156 1159
Nicrofer 4626 MoW - alloy 333 8.2 441 it 114 201 V2.7 13.¢ 147 15.0 154 146.0 6.7 148
NiCre - FeNiCr ~ standard alloys

Nicrofer 7216 H - alloy 600 H 8.4 455 14.8 103 214 13.7 14.1 14.4 14.8 151 15.4 15.8 16.1
Nicrofer 6023 H - olloy 601 B 8.1 450 11.3 112 207 13.8 14.4 14.6 14.8 15.3 15.7 163 6.7
Nicroler 45 TM - alloy 45 T 8.0 500 13 118 193 13.0 45 14.9 15.4 157 16.2 16.6 170
Nicroler 3220 HT - alloy BOO HP 8.0 472 11.5 101 194 151 157 16.2 16.6 17.0 7.4 7.7 18.0
Nicroler 3220 H ~ alloy 800 H 8.0 472 11.5 101 194 15.1 157 16.2 16.6 17.0 17.4 17.7 18.0
CoCrNiW

Conicro 3C10W - qlloy 25 CA 385 9.7 89 226 123 12.9 13.3 13.8 14.2 14.6 151 15.7
Conicro 4023 W~ ofloy 188 Al 405 10.2 @5 222 ERIR 12.6 13.2 13.8 14.5 i5.2 15.8 16.5
Heating-element and resistance alloys
NiCr - FeCrAl
Cronix 80 ~altoy NiCr80/201| 8.3 420 15 112 200 13.5 14.0 145 15.0 15.4 15.5 157 16.0
Cronix 70 - alfoy NiCe70/30| 8.1 420 13.8 119 200 13.0 13.5 14.0 14.5 14.8 15.0 15.4 14.0
Expansion and gless-sealing clloys
FeNi « FeNiCo
Pernifer 36 - alloy 36 8.1 515 12.8 76 143 1.2 2.2 4.9 7.9 9.2 105 |- -
Pernifer 2918 8.3 500 17.5 49 160 6.3 5.8 5.4 5.1 6.4 8.0 |~ -

imperial values see page 66




High-performance materials: sheet and plate

Mechanical properties

Mechanicol properlies ol reom temperature

Heottrealment condition and temperature

annecled / sclulion ireated

age hardened

Krupp VDM
wlioy designation

Rp0.2 [Rp 1.0 |Rm Ab fp 0.2 |Rp 1O |Rm Ad

N/mm® | N/mm® | N/mm® | % N/mm? | N/mm* | N/mm? | %
Heat-resistent alloys
NiCrfe ~ FeNiCr
anneoled 1000 - 1050 “C 2240 12270 |z650 |=225 - - - - Nicrofer 7520 - afloy 75
annealed 920 - 1100 °C 2240 | 265 z 550 230 - - - - Nicrofer 7216 - olloy 600
annealed 1020 - 1070 °C / solution keoted 1080 - 1150°C [ 2240 2270 [2586 |[=z30 - - - - Nicrofer 6030 - alicy 650
anneolsd 1020 -1120C 2285 12310 |2650 30 - - - - Micraler 3718 S0 - olloy DS
anneocled 1020 - 1120 °C > 285 (2310 2650 30 - - - - Nicroler 3718 - {alloy 330)
High-temperalure, high-strength alloys
NiCr — NiCrFe — NiCrMo — NiCrCoMo - superalloys
solution treated 980 °C / age hardened 730/620 °C =515 i- T30 i=z230 = 795 - 21170 (=18 Nicrofer 7016 TiNb - clloy X750
solulion #reated 180 - 1220 °C 2270 2330 [2680 (230 - - - - Niceofer 6025 HT - - alloy 602 CA
solulien ireated 1150 ~ 1200 °C 2300 |2330 (2700 {235 - - - - Nicrafer 5520 Co - dlloy 617
solution Irected 960 °C / age hardened 720/620 °C 2550 |- 2965 {230 2 1035 |~ z 1240 1212 Nicrofer 5219 Nb - olloy 718
sofution treated 1140 - 1160 °C / oge hardened 800 “C 400 |- 540 - 2570 |- 2970 | 230 Microfer 5120 Coli - olloy €.263
solulion freated 1160 - 1190 “C z 310 |- 2725 {230 - - - - Nicrofer 4722 Co - alloy X
solution treated 1150 ~ 1180 °C 2240 |- z350 {230 - - - - Micraler 4624 MoV - alioy 333
NiCrFa ~ FeNiCr ~ standord olloys
solution trected 1080 - 1150 °C =180 210 {2500 =235 - - - - Nicrofer 7216 H - alloy 600 H
solulion treated 1100 ~ 1180 °C 2240 |2270 (2400 [=z30 - - - - Nicrofer 6023 M - alloy 601 H
solulion kreated 1160 ~ 1200 °C 2240 =280 {2620 |=z35 - - - - Migrofer 45 TM - olloy 45 TM
solution reated 1150 - 1200 °C 2170 2200 {2450 |=230 - - - - Nicroler 3220 HT - alioy 800 HP
solution Irected 1150 °C 2170 {2200 |z450 [=z30 - - - - Nicroler 3220 H - ¢lloy BOO K
ColriNiw
solution treated 1180 - 1220 °C z380 |- 2900 230 - - - - Conicro 5010W - afloy 25
sofulion freated 1180 - 1220°C =380 - 2860 |z40 - - - - Conicto 4023 W - dlloy 188
Heafing-element and resistance clloys
NiCr - FeCrAl
annealed 870 - 1100 °C z 280 |- 24650 230 - - - - Cronix 80 - alloy NiCr80/20
ennealed 850 -~ 900 °C 2300 |- =700 |z25 - - - - Cranix 70 - alloy NiCr70,/30
Expansion and glass-sedling alloys
FeNi - FeNiCo
onnesled 800 - B850 °C 2270 |- z 490 |z 40 - - - - Perniler 36 - alloy 36
onnecled 800~ 900 °C 370 |- 530 30 - - - - Perniler 2918

Imperiai volues see page 67
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High-performance materials: sheet and plate
Mechanical properties

Krupp VDM Heal Mechanical properties ot efevoled lemperatures, *C
ooy designotion treptment

Yield strenglh Rp 0.2, N/mm’ Yield sirength Rp 1.0, N/mm’
100 }200 lsoo ‘zsoo lsoo |600 100 | 200 lsoo I4oo lsoo léOO

Heat-resistant alloys

MiCrfe - FaNiCr

Nicrofer 7520 —olfey 75 onnealed 450 445 435 425 400 350 - - - ~ - -
Nicrofer 7216 - alioy 600 annealed 180 (2165 |z155 |z 150 140 - - - - - - -
Microfer 6030 - alloy 690 solution treated | 260 220 200 180 170 1460 290 260 240 220 200 190
Microfer 3718 50 —alloy £5 cnnealed 265 240 220 210 200 195 290 265 250 235 225 215
Nicrofer 3718 - {alloy 330} annealed 265 240 220 210 200 195 290 265 250 235 225 215

High-temperature, high-strength olloys

MiCr ~ NiCrFe - MiCrido — NiCrCoMo ~ superalloys
Nicrofer 7016 TiNb - alloy X750 | age hardened | 790 780 770 750 740 720 - - - - - -
Nicrofer 6025 HT  ~ alloy 602 CA | solutiontrected | 2 240 (2220 {2200 {2190 |2 180 (2175 [2290 |[z260 |=2240 (2220 {z215 2210
Nicrofer 5520 Co - alloy 617 solufion realed { 2 270 {2230 12220 {z210 2200 (2190 =300 [2260 2250 [=240 {2225 = 210

Nicrofer 5219 Nb - olloy 718 age hordened | 1060 1040 QR0 1000 Q80 250 - - - - - -
Nicrofer 5120 CoTi - alloy C-263 oge hardened | 520 490 480 480 480 470 - - - - - -
Nicroler 4722 Co - alloy X soivtion keated| 310 290 270 250 230 220 - - - - - -

Nicroler 4626 MoW - alioy 333 solution realed | 280 240 210 190 190 180 - - - - - -

NiCrfe — FeNiCr - stondard alloys

Nicrafer 7216 H -~ alloy 600 H | solution trealed | 2 170 {2160 (2150 (2130 140 132 - - - - - -
Nicrofer 6023 H —~alloy 601 H solution trecled | 260 220 200 180 170 170 - - - - - -
Nicrofer 45 TM ~alloy 45 TM | solufion treated | 2 220 [ 2200 |[=2185 2170 =150 2135 (=260 |z2d0 127225 |=2210 2190 2170

Microfer 3220 HT - alloy 800 HP | solution rected | - - - - - - - . - - - -
Nicrofer 3220 H  ~alloy 800 H | solstiontregted | 2 140 | =115 |2 95 |z 85 |z 80 75tz 160 =135 |25 (2105 12100 {2z 95

i\'s

CoCriNiW
Conicro 5010W - alloy 25 solution treated | 400 350 310 280 260 250 - - - - - -
Conicro 4023 W -~ alloy 188 solulion treated | 420 370 330 310 300 300 - - - - - -

Heating-element and resistance alloys

NiCr - FeCral
Cronix 80 - alloy MICrB0/20 | annealed - - - - -~ -~ - - - - - -
Cronix 70 ~ alloy NiCr70/30 | annealed - - - - - - - - - - - .

Expansion and glass-sealing alloys

FeMi ~ FeNiCo
Pernifer 36 - alloy 36 annecled 180 15 25 20 20 75 - - - - - -
Pernifer 2918 annealed 260 200 14¢ 10 100 o0 - - - - - -

Imperial values see poge 68



High-performance materials: sheet and plate
Mechanical properties

Mechonical properties al eleveted temparatures, °C Heal Krupp VDM
treatment oltoy designalion

Tensile strength Rm, N/mm* Elongalion AS, %

100|200 I 300 i 400 | 500 I s00 100 | 200 ! 306 ! 400 | 500 i 500

Heal-resistant affoys

NiCrfe ~ FeNiCr
800 790 780 750 680 580 |30 30 30 30 30 30 annealed Nicrofer 7520 - alley 75
520 500 4835 480 470 - 35 35 35 35 - - annealed Nicrofer 7216 - alloy 600
580 550 320 500 490 470 | 45 45 45 45 45 35 salution treoted | Nicroler 6030 - alloy 650
630 615 505 590 555 480 |30 30 30 30 30 30 annecled Nicrofer 3718 S0~ alloy DS
630 615 605 590 555 480 |30 30 30 30 30 30 annealed Microfer 3718 - [olloy 330}

High-temperature, high-strength alloys
NiCr - NiCrfe - NiCtMo ~ NiCrCoMo ~ superalloys
117¢ 1150 1120 1080 1020 880 |30 35 40 40 40 30 age hardened | Microfer 7016 TiNb - alloy X-750
725 700 675 460 645 630 45 45 45 40 490 35 solution weated | MNicrofer 6025 HT -~ alloy 602 CA
2680 {z625 2600 |2580 (2560 |2520 (230 =30 z 30 z 30 2 30 z 30 solution wreated | Nicrofer 5520 Co  ~ alloy 617

1340 1290 1270 1240 1210 1150 (26 25 24 23 23 24 age hordened | Nicrofer 5219 Nb - - alloy 718
890 850 825 Bi5 805 785 140 41 42 43 42 41 age hardened | Nicroler 5120 CoTi - alloy C-263
720 710 700 680 640 600 (40 40 45 45 45 40 solution Irealed 1 Nicroler 4722 Co - alloy X
650 620 580 550 530 500 40 4G 45 50 45 40 solulion trecled | Microfer 4624 MoV - alloy 333

MiCrFe - FeMiCr — standard alloys

480 460 445 440 430 - - - - - - - solution treated | Nicrofer 7216 H - - alioy 600 H
670 630 400 580 540 500 |50 50 50 45 45 435 solution treated | Nicroler 6023 H - alloy 601 H
595 570 545 520 500 460 |- 35 - 35 - 35 solution Irealed | Nicrofer 45 TM -~ alloy 45 TM.

- - solution kealed | Nicrofer 3220 HT - alloy 800 HP

425 400 390 380 360 300 |- - - - - - solution treated | Microler 3220 H - olloy 800 H
CoCriiTu

960 30 880 840 810 760 70 71 72 70 65 55 scolulion weated | Conicro 5010W - ofloy 25

900 860 820 790 760 730 (35 50 43 64 62 60 solution Ireated | Conicro 4023 W - dlloy 188

Heating-element and resistance alloys

NiCr - FeCrAl
840 810 780 740 700 650 30 27 25 22 21 20 annealed Cronix B0 ~ alloy NiCr8C/20
- - - - - - - - - - - - annealed Cronix 70 - alloy MiCr70/30
Expansion and gless-sealing alloys
FeMNi - FeNiCo
435 430 430 350 290 210 {45 45 50 55 60 70 annealed Pernifer 36 - alioy 36
430 405 395 350 280 200 {40 40 45 50 55 60 annealed Pernifer 2918

Imperiai values see page 69



High-performance materials: sheet and plate

Mechanical properties

Krupp VDM Haat Creep properties, N/mm’ ol elevoted lemperatures, °C
alloy designation trepiment

Creep steength Rp 1.0/1Chrs Creep-ruplure strength Rm/10%s

500 Iooo 1700 ano looo 11000 |noo 500|600 700 |soo tqoo .1000 lnoo
Heat-resistant alloys
NiCrFe - FeNiCr
Nicrofer 7520 ~alloy 75 annealed - - - - - - - - 100 346 14 9.5 6 -
Nicrofer 7216 -~ alloy 600 annecled - - - - - - - - - - - - - -
Nicrofer 6030 - alloy 690 solulion Ireated | - - 42 20 8.2 3.4 - - 105 56 31 154 7.7 -
Nicrofer 371850 - alloy DS solulion treated | ~ 80 35 15 5 {3 - - 125 45 20 8 {4) -
Nicrofer 3718 ~{alloy 330} | solulion treated | ~ 8G 35 15 5 (3} - - 125 45 20 8 (4 -
High-temperature, high-strength alloys
HiCr — NiCrFe - NiCrMo - NitrCoMo - superalloys
Nicroler 7016 TiNb - alloy X75C | age hardened | - 425 245 15 - - - - 440 255 60 |- - -
Nicroler 6025 HT - alloy 602 CA | solution trected | - - 42 20 9.4 4.3 2.2 - - 536 31 174 {100 |51
Nicrofer 5520 Co  ~alloy 617 sclution treated | - 220 9% 45 19 5.5 - - 260 123 65 30 10 -
ticrofer 5219 Nb - alloy 718 oge hordened | - 580 200 19 - - - - 620 248 36 - - -
Nicrofer 5120 CoTi - alloy C-263 | age hardened | - 500 310 Q0 10 - - - 400 345 125 32 - -
Microfer 4722 Co - oiloy X solution treated | ~ 123 74 42 185 |49 - - 231 122 59 31 7.4 -
Microfer 4626 MoW ~ alloy 333 solution gated | — 72 38 19 9 4.2 - - 150 8¢ 42 V75 |69 -
NiCrFe ~ FaNiCr ~ standard alloys
Nicrofer 7216 B —ofloy 600 H | solution irealed | 153 N 43 18 8 - - 297 138 63 29 13 - -
Nicrofer 5023 H -~ glloy 601 H | solubion Irsoled | - 151 59 22 69 |- - - 205 101 33 101 |- -
MNicroler 45 Th - afloy 45 TM | solution treated | 120 52 22 10.5 4.7 2.5 - 160 80 32 15 75 {45 -
Nicrolar 3220 KT~ ofioy 800 HP | solution Irevled | - - 59 28.2 121 3.5 - - - 74 32,6 1546 (6.4 -
Nicrofer 3220 B - alioy 800 H | solution reoled" | - - - - - - - - 152 75 37 17 - -
CoCrNiW
Conicre 5010W - olloy 25 solution trealed | - - - - - - - - - 160 75 35 12 -
Coniceo 4023 W - olloy 188 solution lrgaled | - - - - - - - - {280 | 160 80 30 12 -
Healing-glement and sesistance offoys
NiCr - FeCral
Cronix 80 - alloy NICr8G/20 | annealed 10°h: [ 8D 40 15 Q 4 1.5 B - - - - - -
Cronix 70 - alloy NiCr70/30 | annealed 10%h: {80 40 15 Q 4 1.5 - - - - - - -
Expansion and gloss-sealing alloys
FaNi - FaNiCo
Pernifer 34 - alloy 36 - - - - - - - - - - - - - - -
Pernifer 2918 - - - - - - - - - - - - - - -

" according to VATOV 412

Imperial values see page 70
clher values of Microfer 3220 H and HT according to DIN 17460



High-performance materials: sheet and plate
Mechanical properties

Creep propaerties, N/mm" of elevaled temperatures, °C Reat Krupp YDM
treatment alloy designalion
Creep strength Rp 1.0/10%hss Creep-ruplure sfrength Rm/ 10%rs
500 I 400 | 700 l BOO i 900 | 1000 E HOO 1500 600 | 700 | 800 ' 000 l 1000 l 100
Heat-resistant alfoys
NiCrFe ~ FeNiCr
- - - - - - - 160 48 23 1.5 7 5 - onnealed Microfer 7520 - olley 75
- - = - - - - - - - - - - - annealed Nicroler 7216 - alloy 600
- - 30 12 4.8 1.9 - - 70 40 21 10 4.8 - solulion Ireoted | Microfer 6030 - alioy 690
- 40 14 4 1.5 - - - 75 25 7 3 1.5 - solution treated | Nicrofer 3718 So - alloy DS
- 40 14 4 1.5 - - - 75 25 7 3 1.5 - solution treated | Microfer 3718 - lafioy 330}
High-temperature, kigh-strength alloys
NiCr - NiCrfe ~ NiCrMo ~ NiCrCoMo - superafloys
- 345 75 4 - - - - 360 (135 |28 - - - age hordened | Nicrofer 7016 TiNg - alloy %750
- - 28 12 5.6 {27 1.2 - - 4} 22 11,9 |64 3.0 solulion realed | Nicrofer 6025 HT - dlioy 602 CA
140 1 28 10 i - - 190 5 43 16 4.5 - solution treated | Nicrofer 5520 Co - alloy 617

- 430 88 6. |- - - - 505 132 12 - - - age hordened 1 Nicrofer 5219 Nb - alloy 718
- 440 230 35 3.5 Q- - - 490 250 68 17 - - oge hordened | Nicrofer 5120 Coli - olloy C-263
- 100 40 29 Q.6 2.3 - - 184 @7 38 14 3.2 - solution trected | Nicrofer 4722 Co - alloy X
- 60 25 13 6.1 2.5 - - (RE9] 60 32 12 4 - solution Ireoled | Microfer 4626 MoW - alloy 333
NiCrfe ~ FeNiCr - standord alloys
126 66 28 12 4 - - 215 97 42 7.1 7 - - solution treated | Microfer 7216 H  ~alloy 600 H
- 116 39 118 1232 - - - 156 55 16.7 3.7 |- - solution treated | Nicrofer 6023 H - olloy 601 H

84 34 15 65 |28 1.5 - 140 50 23 10.8 47 (2.4 - solution trealed | Microfer 45 TM. - alloy 45 TM
- - 42 16 57 1.4 - - - 50 214 4 137 - solution Ireoted | Nicrofer 3220 HT - ~ clloy 800 HP
- - - - - - - - 114 53 24 10.5 - - solulion treated | Nicrofer 3220 H ~ ofloy BOO H
CoCrNiw
- - - - - - - - - - - - - - solution treoted | Conicro SO10W - alloy 25
- - - - - - - - - - - - - - solution Ireoled | Conicro 4023 W -~ alloy 188
Heating-element and resistance alloys
NiCr - FeCral
- - - - - - - - - - - - - - annecled Cronix 80 - alloy NICrBG/20
- - - - - - - - - - - - - - anrnected Cronix 70 - OﬂOY NiCr70/30
Expemsion and glass-secling alloys
FeNi - FeNiCo
- - - - - - - - - - - - - - - Pernifer 36 ~alloy 36
. - - - - - - - - - - - - - - Pernifer 2918

Imperiot valuas see poge 71



High-performance materials: sheet and plate
Fabrication characteristics

Krupp VDM Fabrication characteristics Welding processes and weldability Interpass Filler Metal for
alloy designation lemperature | GTAW TIG/TIG Hot Wire ond
Melling Hotworking £ mox °C GMAVY MIG/MAG
temperalyre temperalure % _
°C °C 3 %
5212 HERER
be | 6% % £ 5
Heat-resistant alloys
NiCrfe - FeNiCr
Nierofer 7520 - alloy 75 1380 220 - 900 |+ . . + - 120 Nicrofer $ 7020 - FM 82 -
Nicrofer 7216 - allay 600 1425 1260 - 900 |4 . . . . 150 Nicroler 5 7020~ FM 82 -
Nicrofer 6030 - alloy 690 1380 1230 - 900 |+ . . . . 120 Nicrofar S 7020 FM82 6r
Nicrater § 6030 = FM _ﬁ‘?_o R v
Nicrofer 3718 S0 - alloy DS 1400 1150950 |+ R . + . 150 Nigrofer S 7020 ~ FM 82
Nicrofer 3718 - (alloy 330} 1400 1150 -950 |+ . + + . 150 Nicrolor $7020 = EM 82"
High-temperature, high-strength alloys
NiCr ~ NiCrFe - NiCrMo ~ NiCrCoMo - superalloys
Nicroler 7014 TiNE - - alloy %750 1430 1280 -980 |+ - . - - 120 Nicrofer s 7020 ~FMm B2
Nicrofer 5025 HT  ~alloy 602 CA 1370 1200 - 900 |+ . + + - 120 Nic.r_oEer:_S 8025 — FM 602
Nicrofer 5520 Co - altoy 617 1380 1200-950 |+ + . . . 150 Niceoler 5 5520 - FM 627
Nicrofer 5219 Nb ~ olfoy 718% 1340 1M20-900 |+ - - - - 120 Nicrofer.5 5219 ~ FM.7.18 o
Nicrofer 5120 CoTi - ofiey C-263 1360 170-950 |+ . - . - 100 Nicrofer § 5120 - FM 263
Microfer 4722 Co ~alloy X 1355 1200-950 |+ . - + - 100 Nicrofer § 4722 - FM X .
Nicrofer 4626 MoW = alloy 333 1345 1180-950 | + . - . B, 120 Nicrafer $ 4626 - FM 333
NiCrFe - FeNiCr - standard alloys
Nicrofer 7216 H ~ alloy 600 H 1425 1200 -900 |+ . + + . 150 Nicroler s H020 ~ FM 625 or
+ . + + . Nicrofer § 7020 - FM82 -0
Nicrofer 6023 H - olloy 601 H 1370 V200 -900 |+ . * + - 120 Nic_r;:f_er $ 6_02:5 ~FM 602
Nicrofer 45 Th - alloy 45 Th 1390 1180 -900 | + . . . - 120 Nicrofer'S 3028 JFM 28 .-
Nicrofer 3220 HT - alloy 800 HP 1400 1200 - 900 1+ . + - . 120 Nicrofer § 7020 « FM 82 or
matching 5 2133 :
Microler 3220 H - alloy BOO H 1400 1200 - 900 |+ . . + . 120 Nicrofor 5 7020 = FM 82 ar
malching (S 2133} -
CoCrNiW
Coniero 501G W - olloy 25 1410 1230 - 1000 | + - - + - 120 Conicra § 5010 - FM 25 -
Conicro 4023 W ~olioy 188 1330 1200 - 1000 | + - - + - 120 Conicro S 4623 ~FM 188
Heating-element and resistance alloys
NiCr - FeCrAl
Cronix 80 - alloy NiCr80/20 1400 1200-1000 |+ - - - - 120 matching . ESET N
Cronix 70 - alloy NiG70730 | 1380 1200 - 1000 | » - - - - 120 motching cnd Nicrofer S 7020 — Fi, 82
Expansian and glass-sealing alloys
Fali ~ FeNiCo
Peraifer 36 — alloy 36 1430 H160-850 |+ - - - - 120 $ 7020 — FM 82 or matching
Pernifer 2916 1450 1050 -750 |+ - - - - 120 matching '
I MAG welding is to be carried oul using the shielding + readily and casily weldable GTAW = Ges Tungsten Arc Welding
S\GI: ig’l;%::ﬂg?sgiw consull our Weiding Loboratory. « please contact our Welding Laboratory GMAW = Gas Melal Are Welding
- nol recommended SMAW = Shielded Melol Arc Welding

* anneated
SAW = Submerged Arc Welding



High-performance materials: sheet and plate
Fabrication characteristics

Covered electrodes for SMAW/MMA

Krupp VDM
alloy designalion

| Pernifer 2918

Woerkst-MNr 1 Dasignation AWS Clossification Werkst..Nr. | Designation AWS Clossification

Heat-resistant olloys

MiCrFe — FeNiCr

24806 | SGNIC20ND . ASL14 ] ERNICH3 Nicrofer 7520 —alloy 75
2.4806 " "| SGNICr20Nb. 114534 - ERNICH] Nicrofer 7216 = alloy 600
2.4806 SGNIC20Nb - | AS T4 | ERMICHS Nicrofer 6030 - alloy 690
2a662 \NCasre [

2.4806 | sGNicz2oNb 1 T A 14| ERivic:3 Microfer 3718 S0 - alioy DS
2.4806 1 | SGNIC20NL " | A5 14 | ERNICS Nicrofer 3718 - lolloy 330}
High-temperature, high-strength alloys

NiCr - NiCrfe - NiCrMo — NiCrCoMo - superalioys

24808 T {SGINIC20ND . |AS14 | ERNICHe7 Nicrofer 7016 TiNb — alioy X750
2.4649. | ISGNICIZSFRAlY L e fo Nicrofer 8025 HT  ~ afioy 602 CA
2.4627 SGNiC22001 2Mo . [ AS.14 1 ERNICCoMo-) . - y MNicroler 5520 Co - olloy 617
2.4667 © . | SGMNIC I PNDNoTI : A3, 14 1 ERNiFeCr2 J Microfer 5219 Nb - alloy 7185
24650 - | NICo20C20MeY - Lo Nicrofor 5120 Coli - alloy C-263
2.46313 - SG'NiCr2_1 fel8Mo "1 AS, _34 ERMICrMio-2 Nicrofer 4722 Co - alloy %
2.4608 NICr2éMoW - - Nicrofer 4626 MoW - alloy 333
NiCrfe ~ FeMiCr - standard alfoys

2.4831 SG-MNICr2 1Mo | AS.14 ERNGCrMo-3 Nicrofer 7216 H - alloy 400 H
2.4806 -} SGMNICr20Nb AS4 ] ERNIC3

2.4649 | SGNICr25FeAlY - - ' | Nicrofer 6023 H - alloy 601 H
1.4563 . | XICINIMoCUNG127-4 | - - 1 Microfer 45 T - alloy 45 Th
2.4806 SGMNICr20Nb AS5.14 L ERNICR3 . Nicroler 3220 HT - ofloy 800 HpP
2.4806 SGNICr20Nb A5 14 | ERNIC3 | Nicrofer 3220 H - alloy 800 M
CoCrNiTu

2.4964 - | CaCr20W) 5N - - Conicro 5010W - olioy 25
2.4683 CoCr22Niw - - ] Conicro 4023 W - alloy 188
Hecding-element and resistance alloys

NiCr — FaCral

2.486%9 - -] SGNICr20Nb - - | Cronix 80 - olloy NiCr80/20
2.4806 SG-NICI20Nb A5.14 ERNICr-3 | Cronix 70 - alloy NiCr70/30
Expansion end glass-sealing alloys

FeNi — FeMNiCo

2.4806 SGNICr20Mb A5.14 | ERMNICr3 Perniler 36 - alloy 36

Imperiot values see page 72

65"



High-performance materials: sheet and plate

Physical properties (Imperial Values)

Krupp VDM Physicad properlies al room lemperoture [RT}
alloy designation Density Specific Thermal Electricol | Modulus | Thermal expansion cosfficient between RT and T, 10/°F
heat conduclivityf resistivity | of eluslicity
b Bly Blu in Q cire mil | 10 ksi
in® Ib °F it h°F 200 1400 600 {800 1000 [ 1200 | 1400 [1600 | 1800

Heot-resistant alloys

MiCrFe — FeNiCr

Nicrofer 7520 ~alloy 75 0.303 0.106 84 655 32.0 6.4 7.0 7.4 7.7 8.1 8.4 8.7 @1 .6
Nicrofer 7216 - altoy 600 0.303 0.108 103 4620 310 7.5 7.8 2.0 83 84 8.6 8.7 2.0 ¢.3
Nicrofer 6030 - olloy 490 0.296 0.108 83 692 31.2 7.8 8.0 8.1 8.3 8.6 8.9 g.1 9.4 2.4
Nicrofer 3718 So - alloy DS 0.289 0.113 79 623 282 8.3 87 2.0 9.3 2.5 2.8 100 101 103
MNicrofer 3718 - alloy {330 0.289 0.113 72 423 28.2 8.3 8.7 Q.0 2.3 ?.5 9.8 10.0 104 103
High-temperature, high-strength alloys

MiCr - NitrFe - NiCrio - NiCrloMeo - superalloys

Microfer 7016 TiNb - olloy X-750 0.3C0 0.103 83 731 31.0 7.1 7.5 79 8.1 8.3 8.8 9.3 .8 10.2
Nicrofer 6025 KT - alloy 602 CA 0.285 0.107 78 710 31.2 6.6 7.5 7.8 8.1 82 8.5 @0 @5 @7
Microfer 5520 Co - altoy 617 0.303 Q.100 Q4 734 30.7 6.4 7.0 7.4 7.6 77 8.0 8.4 8.7 2.0
Nicrofer 5219 Nb - olloy 718 0,296 0.103 77 738 297 7.0 7.5 7.7 7.9 8.1 8.4 8.8 Q.2 -
Nicrofer 5120 CoTi -~ alloy C-263 0.303 0.102 8l 692 32.3 6.0 6.7 7.0 7.3 7.6 8.0 B.5 0.2 9.9
Nicrofer 4722 Co - alloy X 0.300 0.104 78 692 297 7.5 7.7 8.0 8.2 8.4 8.6 8.8 2.0 92
Nicrofer 4626 MoW - alloy 333 0.295 0.105 77 688 291 7.0 7.8 8.2 8.4 8.7 A 9.3 9.5 2.8
NiCrFe ~ FeNiCr ~ standard alloys

Nicroler 7216 H - afloy 400 H 0.303 0.108 103 620 310 7.5 7.8 8.0 8.3 8.4 8.6 8.7 2.0 93
Nicrofer 6023 H - alloy 601 H 0.293 0.167 78 716 30.0 7.6 8.0 8.1 8.3 8.6 g9 o 2.5 9.8
Microfer 45 Th - alloy 45 TM 0.289 Q.12 Q0 710 280 7.1 8.1 8.3 8.6 8.8 9.1 9.4 9.6 @8
Nicroler 3220 HT - alloy 800 HP G289 0.113 80 608 28.2 8.3 8.7 9.0 9.3 .35 9.8 1.0 | 101 10.3
Nicrofer 3220 - alloy 800 H 0.289 0.113 80 608 28.2 8.3 8.7 2.0 9.3 9.5 9.8 10.0 1101 11038
CoCrNiw

Conicro 5010W - olloy 25 0,329 0.092 &7 535 32.8 4.8 7.2 7.5 77 8.0 8.2 8.6 Q.0 2.5
Conicro 4023 W - olloy 188 0.329 0.097 71 570 32.2 6.6 7.0 7.4 7.8 8.2 8.6 2.0 Q.4 29
Heating-element end resistance alloys

NiCr ~ FeCral
Cronix 80 - alloy NiCr80/20 | 0.300 0.100 104 674 29.0 7.5 7.8 8.1 8.4 8.6 8.7 8.9 CA Q.4
Cronix 70 - alloy NiCr70/30 | 0.293 0.1¢0 26 714 29.0 7.2 7.5 7.8 8.1 8.3 8.4 8.8 9.3 -
Expansion ond glass-sealing alloys

FelNi - FeNiCo

Pernifer 36 - alloy 36 0.293 0.123 89 457 20.7 0.6 1.1 3.1 4.7 5.4 - - - -
Pernifer 2918 C.300 0.120 121 295 232 {3.3) |31 2.8 2.7 3.8 4.8 - - -




High-performance materials: sheet and plate

Mechanical properties (Imperial Values)

Mechanicol properlies ot room temperature {RY)

Heat treoiment and lemperature, °F

annealed /solution treated

age hardened

Krupp VOM
alloy designetion

Rp 0.2 Rp 1.0 Rm AS R 0.2 Rp 1.0 Rm A5

ksi ksi ksi % ksi kst kesi %
Heakresistant alloys
NiCrFe - FalMNiCr
annealed 1830 - 1920 z34.8 2392 294.3 x25 - - - - Microler 7520 - alloy 75
annealed 1700 - 1830 235 38.4 2 80 =30 - - - - Nicrofer 7216 ~ olloy 600
ann. 18701960, sol. Ir. 1980 - 2100 235 2385 z 85 230 - - - - Microfer 6030 - olloy 690
annealed 18702060 z 42 z 45 294 230 - - - - MNicrofer 3718 S0 - allay DS
onnealed 1870~ 2060 x 42 =45 294 230 - - - - Nicrofer 3718 - alley [330)
High-temperature, high-strength elloys
NiCr - NiCrFe ~ NiCrMo ~ NiCrCoMo ~ superalloys
sol. Ir. 1800 age h. 1350 - 1150 275 - 2135 230 215 - 2170 218 Nicrofer 7016 TiNb - olioy X750
solulion Ireated 2180 - 2230 2 38.5 =479 2103 230 - - - - MNicrofer 6025 HT  ~ olloy 602 CA
solution reated 2100 - 2190 =51 255 2109 35 - - - - Nicrofer 5520 Co ~alloy 617
sof. Ir. 1760 oge h. 1330 + 1150 2 B0 - > 140 z 30 2150 - 2180 212 Nicroler 5219 Nb - - alloy 718
sol 1, 2110 oge h. 1470 58 - ¥ 78 - = B27 |- =141 z 30 Nicrofer 5120 CoTi - alloy C-263
solution freoted 2120- 2170 =45 - 2105 z30 - - - - Nicrofer 4722 Co - alloy X
solution treated 2100 - 2160 235 - = 80 =30 - - - - Nicrofer 4626 MoW - alloy 333
NiCrfe - FeNiCr - standard alloys
solution treoled 1980 - 2100 x 26 30.5 273 235 - - - - Microter 7216 H - alloy 600 H
solution hreated 20102160 234.8 2392 > 87 =30 - - - - Nicrofer 6023 H - alloy 601 H
solution treated 2120-21%0 2 34.8 2 40.6 z 899 z 35 - - - - Nicrofer 43 Th -~ alloy 45 TM
solulion Ireated 2100 - 2190 247 =29 2653 230 - - - - Nicrofer 3220 HT - alloy 800 HP
solulion treoted 2100 2247 229 2653 (230 - - - - Nicrofer 3220H - olloy 800 +
CoCrtiW
solution treated 2160 - 2230 z 55 - 2130 =30 - - - - Conicro 3010W - olloy 25
solution Ireated 2160 - 2230 =z - 2125 2 40 - - - - Conicro 4023 W —alloy 188
Heating-element ond resistance alloys
NiCr ~ FeCrAl
onnealed 1600 - 2010 z 40.6 - 943 1z30 - - - - Cronix 80 - afloy NiCr80,/20
annecled 1560 - 1650 2435 - 21015 [225 - - - - Cronix 70 - alloy NiCr70/30C
Expansion and glass-secling aloys
FeNi ~ FeNiCo
onnealed 1470 - 1560 2 34 - 27} z 40 - - - - Pernifer 36 - alloy 34
onnealed 1470 - 1650 54 - 77 30 - - - - Pernifer 2918

&7



High-performance materials: sheet and plate
Mechanical properties (Imperial Values)

Krupp YOM Heot Maechanical properlies ot elevated temparatures, °F
olloy designation trealiment
Yield strength Rp 0.2, ki Yield strength Rp 1.0, ksi
200|400 l 600 | 800 | 1000 1 1206|200 | 400 l 600 ! 800 ! 1000 1 1200 i 1400

Heat-resistant cffoys

NiCrfe - FeNiCr

Microfer 7520 - alloy 75 annealed 65 b4 62 &2 56 44 - - - - - - -
Nicrofer 7216 - olloy 600 | annealed 226t {2239 j222 =21 - - - - - - - - -
Nicrofer 6030 - olloy 690 | solution Irealed 38 32 28 25 24 - 42 38 33 30 29 - -
Nicrofer 3718 So - alloy DS annealed 37.3 34 3z 299 28.3 28 42 37.3 35.0 33.4 327 310 -
Nicrofer 3718 -~ alloy {330} | annealed 37.3 34 32 20.9 28.3 28 42 37.3 351 33.4 327 KA -
High-temperature, high-strangth abioys

NiCr — NiCrFe - NiCrMo ~ NiCrCoMo ~ superalloys

Nicrofer 7016 TiNb - alloy X750 | age hardened 115 113 112 109 107 101 - - - - - - -
Nicrofer 6025 HT - alloy 602 CA| solution reated | 2 34.5 [z 32 2283 12276 | 2261 {2254 1242 z384 |2345 |=2232 =334 230 -
Nigrofer 5520 Co - alloy 617 solution treated |2 40.6 |233.4 {232 2302 | 2283 {2276 |2442 |2377 [2363 {2345 (232 2305 |229
Nicrofer 5219 MNb ~alloy 718 age hordened 154 151 148 145 141 135 - - - - - - -
Microfer 5120 CoTi - alloy C-263 | age hardened 757 | 71 70 70 69.2 | 46 - - - - - - -
Nicrofer 4722 Co - alloy X solution Ireated 452 421 38.4 351 328 31.¢ - - - - - -
Nicroler 4624 MoW - oiloy 333 solulion treated 41.3 34.8 29.9 27.6 26.8 24.9 - - - - - - -
NiCrFe ~ FeNiCr ~ stondard alloys

Microfer 7216 B~ alloy 600 H | solulion treated | 2247 {223.2 12215 1221 2205 {2720 ~ - - - - - ~
Nicrofer 8023 H - affoy 401 H | selulion treated 38.4 319 27.6 2461 24.7 24.5 - - - - - - -
Nicrofer 45 TM ~ alloy 45 TM | solution treated | 2 32 =283 {226 2247 221 2202 {2384 |24 2327 2302 {227 2247 -
Nicrofer 3220 HT - ailoy 8OO HP| solution treoted - - - - - - - - - - - - -
Nicrofer 3220 H - olloy BOO M [ solufion treated {2205 {2167 |213.6 |2120 [=211.2 |2107 j2235 {2194 {2165 |2149 |z140 {2135 -
ColrNiw

Conicro 5010 W - olloy 25 solulion Ireated 56.8 493 45.2 41,3 38 351 - - - - - - -
Conicro 4023 W - alioy 188 solution Irealed 50.9 52.2 47.9 44.2 43.5 43.5 - - - - - - -
Heating-element and resistence alloys

NiCr — FeCrAl
Cronix 80 - alloy MNiCr80/201 - - - - - - - - - - - - - -
Cronix 70 ~ alloy NICe70Q/301] - - - - - - - - - - - -~ - -
Expansion and glass-sealing alloys

FeNi - FehiCo
Perniler 2918 ahngaled 38 29 20 14 14 - - - - - - - -
Perniler 36 - alloy 36 annealed 26 17 14 14 i2 - - - - - - - -




High-performance materials: sheet and plate
Mechanical properties (Imperial Values)

Mechanical properties ol elevated temperatures, *F Heat Krupp VOM
treatment aliay designation
Tensile strength Rm, ksi Elongation A5, %
200|400 I 600 I 800 l 1600 , 1200|200 | 400 { 500 | 800 l 1000 | 1200
Heat-resistant elloys
MNiCrFe ~ FeNIiCr
116 115 112 107 Q4 73 30 30 30 30 30 30 anngcled Nicroler 7520 -alloy 75
75.4 72.5 69.6 489 |- - - ~ - - - - annecled Nicrofer 7216 - alloy 600
84 80 74 72 70 - 45 45 45 45 45 - solution freated | Nicrofer 6030 - alloy 690
21.6 B9 86.9 851 77 49 30 30 30 30 30 30 anngaled Nicrofer 3718 So - alloy DS
Q1.6 89 86.9 85.1 77 &9 30 30 30 30 30 30 onnealed MNiciofer 3718 - afloy {330}
High-temperature, high-strength alloys
NiCr - NiCrfe - NiCrMo - NiCrCoMo~ superalloys
169 167 162 155 141 114 30 35 40 40 40 30 age hardened Nicrofer 7016 TiNk ~ alloy X750
104 102 7 5 93 o0 45 45 45 40 40 35 solulion treated | Nicrofer 6025 HT - alloy 602 CA
> 95 E] z 86 = 82 = 77 z &7 - - - - - - solution treated | Microfer 5520 Co - alloy 617
193 187 182 178 172 160 |26 25 23 23 23 21 oge hordened | Nicrofer 5219 Nb - - alloy 718
131 123 120 118 116 114 40 41 42 43 42 40 age hardened Nicroler 5120 CoTi - alloy C-263
i0s 03 101 @72 90,1 82.7 | 40 40 45 45 43 40 solution treated | Microler 4722 Co - alloy X
@5 89.6 83.8 793 751 69.6 | 40 40 46 49 43 37 solution Ireoled | Nicroler 4626 MoW - clley 333
NiCrFe - FeNiCr - standard alloys
69.6 66.7 63.8 631 |~ - - - - - - - solution trealed | Nicrofer 7216 H - olloy 600 H
98 21 86 82 75 71 50 50 50 45 45 45 solution treated | Nicrofer 6023 H  ~alloy 601 H
2855 |=z82 2758 |=z72 2696 267 - 235 - = 35 - 235 solulion lreated | Nicrofer 45 TM ~alloy 45 TM
- - - - - - - - - - - - solution Ireated | Microfer 3220 HT - alloy 800 HP
62 58 56 55 50 36 - - - - - - solution lreated | Niceofer 32204 - alloy BOO H
CoCrNiW
141 134 128 122 (R3] 108 70 A 72 &9 42 55 solution treoled | Conicro 5010W - alloy 25
131 125 e 113 108 104 55 &0 63 b4 &2 40 solution treated | Conicro 4023 W - ooy 188
Heating-element and resistance alloys
NiCr — FeCral
122 17 112 104 @8 20 30 27 24 21 20 19 annealed Cronix 80 ~ alloy NiCr80/20
- - - - - - - - - - - - - Cronix 70 ~ alloy NiC70/30
Expansion and glass-sealing clloys
Fali - FeNito
63 62 59 49 38 - 45 45 50 55 60 ¢ annealed Perniler 3¢ - alloy 36
63 59 57 A7 35 - 40 40 45 50 55 50 anneaoled Perniler 2918




High-performance materials: sheet and plate
Mechanical properties (Imperial Values)

Krupp YDi4 Heal Creep properlies, ksi al slevaied temperatures, °F
alloy designation treatment

Creep strength Rp 1.0/10° hes Creep-ruplure strength Rm/ 10¢ hrs

1000 1 1200 | 1406 i 1600 | 180 }2000 1000 1 1200 I 1400 ! 1600 l 1800 | 2000
Heod-resistant alloys
NiCrfe ~ FeNiCr
Nicroler 7520 -alloy 75 annedled - - - - - - - 88 31 1.5 5.87 -
Nicrofer 7216 ~olloy 600 |~ - - - - - - - - - - - -
Nicrofer 6030 -~ olloy 690 | solution Ireated | - 8 4 1.6 0.59 0.23 - 21 6 2.7 1.3 0.58
Nicroler 3718 S0 -~ alloy DS solulion rected | ~ 7.7 31 11 Q.26 - - 103 4.1 1.6 0.65 -
Nicrofer 3718 ~olloy (330} | solution Ireated | ~ 7.7 3.1 11 0.26 - - 10.3 4.1 1.6 0.65 -
High-temperature, high-steength alloys
NiCr — NiCrfs — NiCrMo — NiCrCaMo — superclfays
Nicrofer 7014 Titkdb - alloy X750 | age hardened - 47.9 9.4 0.4 - - 50.5 16 4.8 - -
Nicraler 6025 HT - olloy 602 CA| solution Ireated | - 7.8 3.9 1.7 0.73 0.33 - 10.6 57 3 1.6 0.88
Microler 5520 Co - olloy 617 | solution Irgated | - 21.0 9 3.6 1.2 - - 24.7 12.2 5.8 1.9 {0.4)
Nicrofer 5219 Mb - -~ olloy 718 | age hordened - 53 10.2 - - - - 62 14.5 - - -
Nicrofer 5120 CoTi ~ olloy C-263 | oge hordened |- 59.5 235 3.6 - - - 68.2 30.5 6.1 - -
Microter 4722 Co  ~alloy X sofution treated | 23,9 14.1 7.7 3.5 1.0 - - 256.1 11.3 5.5 1.7 -
Nicroler 4626 MoW - afloy 333 solulion treated | 15.2 7.5 3.6 1.6 C.45 - - 15.7 8 3.3 1.16 -
NiCrFe - FeNiCr- standard alloys
MNicrofer 7216 H - alloy 600 H | solution treated | 18.4 9.4 3.6 1.3 - - 323 13.8 5.8 2.2 - -
Microfer 6023 H -~ alloy 601 H | solution treated | 28.3 15.4 5.1 1.45 - - - 21.8 7.3 1.9 - -
Microfer 45 T™M ~ alloy 45 TM | solution Ireated | 14 -] 2.2 1.0 0,47 C.25 16 7.7 31 1.2 .7 C.45
Nicrofer 3220 HT - alioy 800 HP{ solution Ireated | - - - - - - - - 8. 390 1.3 -
Nicrofer 3220 H - alloy BOO H | solution Ireated | - - - - - - - 157 7.3 2.4 ¢y -
CoCriiw
Conicro 5010W - alloy 25 solution Irected | - - - - - - - 31.9 16 6.1 2 -
Conicro 4023 W - olloy 188 solution Ireated | - - - - - - - 31.2 15.2 6.4 22 -
Heafing-elemant and resistance alloys
NiCr - FeCrAl
Cronix 80 ~ alloy MiCr80/20 | anneoled 10% hrs: | 8.3 3.2 1.5 07 0.2 - - - - - -
Cronix 70 - alloy NiCr70/30 | anneoled 10° brs: (8.3 3.2 1.5 0.7 0.2 - - - - - -

Expansion and glass-sealing alloys

FeNi ~ FeNiCo

Pernifer 36

Pernifer 2918

- alloy 3¢ -




High-performance materials: sheet and plate

Mechanical properties (Imperial Values)

Creep properiies, ksi ol elevated temperature, °F Heat Krupp VOM
frealmenl alloy designation

Creap strangth Rp 1.0/10° hrs Creap-rupture strength Rm/ 10 hrs

1000 | 1200 | 1400 l 1600 | 1800 I 2000 | 1000 | 1200 I 1400 { 1600 I 1800 ‘ 2000
Heat-resistant alloys
NiCefe - FeMiCr
- - - - - - 7.4 59 22 1.2 0.79 - anneoled Nicroler 7520 -alloy 75
- - - - - - - - - - - - - Nicrofer 7216 - alloy 400
- 6.5 2.5 0.93 0.33 - - 7.4 4 1.8 0.78 0.41 solulion treated | Nicrofer 6030 - alley 690
- 3.6 1 0.22 - - - 6.2 2 0.52 0.23 - solulion treated | Microfer 3718 S0 - alloy DS
- 3.6 1 0.22 - - - 6.2 2 0.52 0.23 - solution treated | Microfer 3718 - alioy {330}
High-temperature, high-strength alloys
NiCr ~ NiCrfe ~ NiCrMo ~ NiCrCoMo - superalloys
- 34.1 1.9 - - - - 392 7.3 2.2 - - age hardened | Nicrofer 7016 TiNb - olfoy X750
- &1 2.5 1.7 075 G119 - 2.1 4.1 2.0 1 0.55 solution reated | Nicroler 6025 HT - alloy 402 CA
- 13.8 5.8 2 0.4 - - 19.7 8 3.2 0.9 - solution realed | Nicrofer 5520 Co - alloy 617
- 36.3 2.9 - - - - 46 51 - - - age hardaned Nicroler 5219 Nb - alloy 718
- 49.3 1.6 1.5 - - - 53 17.4 3.6 - - age hardened ticroler 5120 CoTi - alloy C.243
197 113 5.8 2.1 0.5 - - 20.6 8.4 2.8 0.6 - solution lreated | Microler 4722 Co - alloy X

5.5 2.5 11 0.44 - - 11.¢ 6.1 2.4 0.87 - solution treated | Nicrofer 4626 MoW - olloy 333

NiCrFe - FeNiCr~ stondord affoys
14.8 6.5 2.5 0.9 - - 24.1 9.6 3.5 1.2 - - solution treated | Microfer 7216 H - alloy 600 H
239 9.9 2.9 0.44 - - 31.2 14.5 3.9 0.87 - - solution treoted | Nicrofer 6023 H - alloy 601 +

2.1 3.9 1.3 0.26 .26 0.13 13.8 59 2. 0.9 0.4 0.2 solution treated | Nicroler 45 TM - afloy 45 TM
- (7.7} - - ~ - - 9.8 5 2 0.68 - solulion treoted | Nicrofer 3220 HT - ciloy BOO HP
- - - - - - - 9.8 4.5 1.6 0.26 - solulion lrealed | Nicrofer 3220 K - olioy BOO H
CoCrNiW
. - - - - - - - - - - - - Conicro 5010 W - alloy 25
- - - - - - - - - - - - - Conicro 4023 W —alloy 188

Heating-clement und resistance alloys

NiCr ~ FeCrAl

- - - - - - ” - - - - - Cronix B0 - olioy NiCr80/20
_ - - - _ — - - - - ~ - - Cronix 70 - alloy NiCr70/30
Expension and glass-sedfing alloys

FeNi - FeNiCo

- - - - - - - - - - - - - Permiler 36 - alloy 36

Pernifer 2918
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High-performance materials: sheet and plate
Fabrication characteristics (Imperial Values)

Krupp VDM Fabrication characterislics Welding processes and weldability Interpass Filler Metot for
olloy designalion temperatuce | GTAW TIG/TIG Hot Wire ond
Melting Hotworking 2 max °F GMAW MIG/MAG
iimpero!ure !:ls:mperolure i .
E z % o
AL AR RE
B2 | 33 | 2 £ g

Heal-resistant alloys
MNiCrFe - FeMiCr
Nicrofer 7520 - alloy 75 2520 2230-16501i 4 . . + - 250 Nicrofer $ 7020 - FM 82
Nicroler 7216 - alloy 600 2600 2190 - 1650 1 + + + + . 300 Nierofer $ 7020 - FM 82 - .
Nicroler 6030 — alioy 690 2510 2250 1650 | + . . . - 250 Nicrolor.$ 7020 - FM 82 or -

Nicrofer 5.6030 - FM 690
Nicroler 3718 So - alfoy DS 2550 2100 - 1470 | + . + + » 300 Nicrofer § 7020 ~ M 82
Nicroler 3718 - (alloy 330) 2550 2100 - 1740 | + . 4 . . 300 Niciofer S 7020 - TM 82
High-temperature, bigh strength alloys
NiCr = NiCrfe - NiCrMo - NiCrCoMo ~ superalloys
Microfer 7016 TiNb - - ofloy X750 2610 2340 - 1800 | + - . - - 250 Nicrofer 5 7020 -~ FM 82
Nicrofer 6025 HT - alloy 602 CA 2500 2190 - 1650 | + - . - - 250 Nicrofer § 6025 - FM 602 -
Nicrofer 5520 Co - clloy 617 2510 2190 - V740 | + + + + + 300 Microfer 5 5520 -FM 817
Nicrofer S 5219 Nb  ~alloy 718 2440 2050 - 1650 § + - - - B 250 Nicrofer 55219~ FM 718
Nicrofer 5120 CoTi - alloy C-2463 2480 2VA0 - 1740 | + . b 210 MNicrofer § 5120 - FM 263
Nicroler 4722 Co = alloy X 2470 2190 - 1740 | 4 . - + - 210 Nicrofer S 4722 - .FM X
Nicrofar 4626 MoW -~ alloy 333 2450 2160 - 1740 | . - . - 250 Niceoter § 4626 - Fv 333 00
NiCrFe - FeNiCr - standard alloys
Nicrofer 7216 H - alloy 600 H 2600 2190 - 1650 | 4 . . * . 300 Nicrofer § 8020 - FM 625 or

+ . * + . MNicrofer $ 7020 - FM 82

Nicroler 6023 H - alloy 60 H 2500 2190 - 1650 | + . + + - 250 Nzicro_fex 56025 - 6(.}2
Nicrofer 45 TM - alloy 45 T™ 2530 2160 - 3650 | + . . . - 250 Nicrofor $ 3028 - FM 28
Nicrofer 3220 HT ~ alloy 800 HP 2550 2190 - 16501 + . + + . 250 Nicrofer § 7020 ~ Fi 5.2 or.

matching {S 2133)
Microfer 3220 B - alloy 800 H 2550 2190 - 1650 | + . + + . 250 Nicroler § 70.20 ~FMB2or

malching [S 2133} :
Colriw
Conicro 5010'W -~ alloy 25 2570 2250 - 1830 | + - - + - 250 Conicro.$ 5010 - FM 25
Conicro 4023 W - alloy 188 2430 2190 -1830 | + - - + - 250 Canicre § 4023 - FM 188
Heating-element and resistance alloys
NiCr ~ FeCrAl
Cronix 80 - alloy NiC:80/20 2550 219018301 » - - - - 750 matching RN S
Cronix 70 - alloy NiCr70/30 2520 21901830 | « - - - - 250 matching and Nicrofer § 7020 - FM 82
Expansion and glass-sealing alloys
FeMi - FeNiCo
Pernifer 2918 2640 19201380 | + - - - - 250 malching
Pernifer 36 ~ alloy 36 2610 2120~ 1560 | + - - - - 250 57020 ~ FM 82 ot malching

! MAG welding is 1o be corried out using the shielding

gos Cronigon He308S.

We recommend that you consult our Welding taboratory.

% gnneoled

+ readily ond easily weldable
+ please contoct our Welding laboratory

- not recommended

GTAW = Gos Tungsten Arc Welding
GMAW = Gas Metol Arc Welding
SMAW = Shielded Metal Arc Welding
SAW = Submerged Acc Welding




High-performance materials: sheet and plate
Fabrication characteristics

Covered electrodes for SMAW /PMA

Krupp VDM
afloy designation

Wearkst.-Nr. i Designotion AWS Classification Werkst-Nr. | Designation AWS Clossificafion

Heat-resistant alloys

MNiCrfe - FeNiCr

2.4B06 SGNICIZ0Nb A514 | ERNIC3 Nicrofer 7520 - alloy 75
24806 | SGNICZONb ol AS 14T fERNiced Nicrofer 7216 - dlloy 600
2.4806 | SGNIG20NL - ASATTEERNICKS Nicrofer 6030~ alloy 690
24642 - | NiCi29Fe BTN

2.4806 | SGNICr20Nb - A54 | ERNiCE3 5 Nicrofer 3718 S0 - alloy DS
2.4806 1 SGNICr2ONE A5H4 | ERNICr3 Nicroler 3718 ~ lalloy 330}
High-temperature, high-strength alloys

NiCr ~ NiCrfe - NiCrMo - NiCrCoMo - superalloys

24806 . C[SGNIC20NL -~ | AS.14 | ERNICFe7. Nicrofer 7016 TiNb - alloy X750
246497 ¢ 1| SGNICE2SFeAlY. s Microfer 6025 MT - olloy 602 CA
24627 SGNIC22Co12Mo A5.14 | ERNICICOMO YT Nicrofer 5520 Co - alloy 617
2.4667. 1 SGNCIONBMoTi | AS34 | ERNiFeCr2 | Ricrofer 5210 b - alloy 7187
2.4650 - NiCo20CR0MOTI . j- - Nicrofer 5120 CoT: -~ alloy €263
24613 | SGNICr21Fe1BMo = 1 AS.14 | ERNICrMo2 " " . Nicrofer 4722 Co - alloy X
2.4608 . | NICr26Mow - - o Nicrofer 4626 MoW - alloy 333
NiCrfe - FeNiCr - standard alloys

2.4831 © | SGNIC2iMoINb - | AS.14  [ERNICIMo3 . 1 Nicrofer 7216 H - alloy 600 H
2.4806 SGNICI20NE A5.14 - TERNICK

2.4649 . | SGNICI25FeAlY- EEPET PSR MNicrofer 6023 H - alloy 601 H
1.4563 . XICINIMoCUNG1-27-4 | - T R Nicrofer 43 TM = olloy 45 TM
2.4806 . | SGMiCr20Mb A5.14 - |ERNICF3 Nicrofer 3220 HT - alloy 800 HP
2.4806 | SGNICIZ0NL - i AS 14 ERNiCr{?; Nicrofer 3220 H - olloy 800 H
CoCrNitu

2.4964 .| CoCi20W15Ni - z Conicro 5010 W - alloy 25
2,4683 CoCr22Niw - - - ] Conicro 4023 W —dlioy 188
Heating-element and resistance alloys

NiCr ~ FeCrAl

24869 . | SGHICI20ME L R Cronix BO - alloy NiC80/20
2.4806 | SGMNICR0Nb AS14 ] ERNICRT Cronix 70 - olloy NiCi70/30
Expansion and glass-sealing alloys

FeNi ~ FeNiCo

2.4806. AS.14 | ERNiCS Pernifer 36 - alloy 36

SGNICr20ND

B Pornifer 2918
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High-performance materials: sheet and plate
Material characteristics

Krupp YDM
alloy designation

Materiol characteristics

Heat-resistant alloys

NiCrfe - FeNiCr

Nicrofer 7520 ~ alloy 75 Excellent scaling resistance up o 1100 °C {2010 *F),

Nigrofer 7216 - alloy 600 Good resistance fo oxidizing, carburizing and nitriding otmospheres.

Nicrofer 6030 -~ alloy 690 Good resislonce to oxidizing ond sullidizing media.

Nicrofer 3718 S50 ~alloy DS Good resistance to oxidizing and carburizing media up to 1000 °C {1830 “F) even under alternaling conditions.
Nigrofer 3718 - {alfoy 330} Good resistance to axidizing and carburizing media up 1o 1000 °C {1830 °F) even under slieroling condilions.

High-temperature, high-strength alloys

NiCr - NiCrFe - NiCrMo - NiCrCoMo ~ superalloys

Nicrofer 7016 TiNb - alloy X750
Nicrofer 6025 HT - alloy 602 CA
Nicrofer 5520 Co - olloy 617

Nicrofer 5219 Nb - - olloy 718
Nicroler 5120 CoTi - alloy C-263

Nicrofer 4722 Co ~alloy X

Microfer 4626 MoW - alloy 333

Age-hardencble alioy with high corrosion resistance and creep strength up to 80C °C {1470 °F).
Qutstanding resislonce to oxidolion and carburization up to 1200 °C (2190 °f).

High creep strength and excellenl resistance to oxidizing and carburizing atmospheres,

Age-hordencble clloy with particuterly high creep strength up to 700 °C {1290 °F} and good corrosion resistonce.

Agehardencble alloy with very good creep strength up Io 850 °C {1500 °F) and oxidation resistance up to 1000 °C (1830 °F), Good weldability,

Excellent resistance to oxidolion and high mechanical sirength up to 1200 °C (2190 °F).

Excellent resistance to oxidalion, carburization and sulfidation. Fxceflent high lempercture strength, even above 1000 °C {1830 °f|.

NiCrfe — FelNiCr - standard alfoys

Nicrofer 7216 H - alloy 600 H Sofution-annealed version of Nicroler 7216 - alloy 600 with higher creep slrenglh for service temperatures above 700 °C (1290 “F}.
Microfer 6023 H - olloy 601 H A grade of Microfer 6023 - olloy 601 with improved creep streagth for service temperoture up to 1100 °C (2000 “f).

Nicrofer 45 Th - ooy 45 TM Alioy designed for service in severely corrosive medio ot high tlemperotures: fuel ash, incineration offgoses, sultur compounds, alkali malal oxides.
Nicrofer 3220 HT -~ alloy 800 HP | Veriation of Microfer 3220 H - alioy 800 H wilh porticularly high creep sirength in the lemperalure range 700 ~ 1000 °C {1290 - 1830 °F).
Nicrofer 3220 H ~ alloy 800 H Variation of Nicrofer 3220 - olloy 800 with elevated creep volues in the temperature range 600 - 950 °C {1110 - 1830 °F).

CoCrlNiW

Conicro 5C10W - alloy 25 Excellent cresp strenglh and resistance fo scaling ond oxidation up to 1050 °C 1920 °fL

Conicro 4023 W —alloy 188 Excellent high-lemperalure properties and resislance 1o scoling ond oxidation up 1o 1150 °C (2100 °F).

Healing-efement and resistance alloys

NiCr - FeCrAl

Cronix 80
Croniz 70

- olfoy NiCrBC/20
~ alloy NICr7G/30

Good resistance to oxide scaling and 1o thermal faligue up 1o 1200 °C {2190 °F},

Good resistance to oxide scoling ond to alternaling oxidizingcarburizing atmospheres, for service up to 1250 °C {2280 °F},

Expansion and gluss-sedling alloys

FeNi - FeNiCe

Pernifer 2918
Pernifer 36

~ alloy 36

Expoasion alloy with exiremely low coelficient of thermal expansion between ~100 and 450 °C {-150 10 840 °F).

Alloy with lowest coelficient of thermal expansion from cryogenic lemperature to about 200 °C {390 °F).




High-performance materials: sheet and plate
Major applications

Krupp VDM
alloy designalion

Maijor applications

Heat-resistant alloys

NiCrfe ~ FeNiCr

Nicrofer 7520 - alloy 75
Nicrofer 7216 ~ alloy 600
Nicrofer 6030 - alioy 690

Nicroler 3718 So - alloy DS
Nicrofer 3718 ~ [alloy 330)

Gos turbine casings and flame tubes, components in heattrealment furnaces.

VCM and perchlorethylene synthesis, produclion of titanium dioxide, eluminivm fluoride oad chioride. Nilriding furnoce
muffles and retorts. MDI and TOI production.

PWR steam-genarater tubing, components in heavy-oit fired furnaces.

tuffles and equipment for carburizing, carbonitriding and enamelling furnaces; flare stacks; mesh bells.

Mulfles and equipment for carburizing, carbenitriding ond encmelling furnaces; flore stacks: mesh bells.

High-temperature, high-strength alloys

NiCr — NiCrFe - NiCrMo — NiCrCoMo - superalloys

Nicrofer 7016 TiNb - alloy %750
Nicrofer 6025 HT - alloy 602 CA

Nicroler 5520 Co ~alloy 617

Nicrofer 5219 Nb ~olloy 718
Nicrofer 5120 CoTi -~ alloy C-243
Microfer 4722 Co = alloy X

Nicrofer 4626 MeW - alloy 333

Gas turbine components, fasleners, springs and bolls including for nuclear reoctors.

Furnace components: radiant tubes, roffers and muffles, pigtails. Automobile catalyst systems. Enamelling equipment.
Heat exchanger tubes in Huidised bed systems.

Stotionary gos tubines; nitric acid cotalyst grids; gas<ooled nuclear reactor components.

Gos tutbine and rocket components, Wellhead and downhole equipment in sour gos ond oil fields.
Parts for gos turbines: rings, casings, combustion chombers.

Parts for gas turbines ond heal treatment furnaces; catalyst supports in nitric acid production.

Parts for gas lurbines and heot treatment furnaces; pelrachemical procass industry,

NiCeFe - FeNiCr - standerd alloys

Nicroler 7216 H - alloy 400 H
Nicrofer 6023 B - alloy 601 H
Nicrofer 45 TM - alley 45 T

Nicroler 3220 HT -~ olloy 800 HP
Nicrofer 3220 H -~ alloy BOO H

Bright annealing muffles, rodiont lubes, furnace baskets ond contoiners. VM synthesis, melamine and fumed silica production,

Hewt realment furnace components. Oxygen preheaters in litanium dioxide production. Waste incineration systems.

Waste incineralion, coof gesification, refinery lurnaces, hydrocarben processsing.

Petrochemical plant: styrene steam piping, hydrogen reformer plonl, acelic anhydride crackers, furnace tubing.

Pelrochemicol plont: styrene steam piping, hydrogen reformer plonl, acetic anhydride crackers, furnace tubing.

ColrNiw

Conicro 5010W  —clloy 25
Conicre 4023 W - alloy 188

Turbine components; furnace rollers and muffles.

Gos lurbines, furnace rollers and muffies, high lemperature heat exchongers.

Heating-element and resistance alloys

NiCr - FeCrAl

Cranix 80 ~ alloy NiCr80/20
Cronix 70 - affoy NiCr70/30

Electric furnaces; enamefling furnaces; night storage heaters; domestic appliances; mesh belts.

Eleciric furnaces; enemelling furnaces; night storage heaters; domestic appliances; mesh bells.

Expansion and glass-sealing olloys

FelNi - FeNiCo

Pernifer 36 - alloy 36
Pernifer 2918

Tonks for liquefied noturol gas, measuring and thermostalic instruments, precision parls, Loser welding equipment.

Glass/ceramic sealing, lead frames
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High-performance welding products
Designations and specifications

Krupp VDM Designations ond specifications

altoy designation Werkst.Mr. Designation DIN UNS AWS Classilication
Welding material

Welding rod and wire, wire elecirodes [FM = Filler Metal}

Mickel § 9604 - FM 41 2.4155 SGMITI4 17346 NO2061 AS.Y4 ERNi-1
Micorros 5 6530~ FM 40 2.4377 SGNICu30MnTi 1736 NO4060 AS5.4 ERNiCu-7
Cunifer § 7030 -~ M 67 2.0837 S$G-CulNi30Fe 1732 C71581 AS7 ERCuli
Cunifer $ 9010 2.0873 SG-CuMilOFe 1733 - - -

Nimoler § 6928 ~FM B2 2.4615 SG-NiMo 27 1736 N10665 AS514 ERMito-7
Nimoler $ 6629 ~Fh B4 2.4701 SG-NiMa28Cr - - - -

Nimofer § 6224 ~FMB-10 2.4702 SGNiMo24Co%Fe - - - -

Nicroler § 7020 -fma2 2.4806 SG-MNIC20Mb 1736 NOG082Z A5 4 ERMNICr-3
Nicrofer § 6616 - Pt C-4 2.4611 SG-Niro! 6Cr16Ti 1736 NO6455 AS514 ERNICrio-7
Nicroler 5 6219 - fi 626 2.4832 5G-MNICr19MaSi - - - -

Nigrofer 5 6030 - FM 690 2.4642 NiCr2%Fe - NO6EQD - -

Nicrofer § 6025 - FM 602 2.4649 SGNICr25FealY - NO&025 - -

Nicrofer & 6020 ~ FM 625 2.4831 SG-NICr2 1Mo9Nb 1736 NO6625 AS5.4 ERNICrMo-3
Nicrofer S 5923 - FM 59 2.4607 SGMICr23Mo16 1736 NOG059 A 514 ERMICrMio-13
Nicrofer § 5716 - P C.276 2.4886 SGNiMo 1 6Criew 1736 N10276 AS514 ERMICtMo-4
Nicrofer § 5520 -fM 617 2.4627 SG-NiCr22Co 1 2Mo 1736 NO6617 AS514 ERMNICrCoMo |
Nicrofer 5 5219 ~FM 718 2.4667 SG-NICH19NbMoTH 1734 NO7718 AS 14 ERNiFeCr2
Microfer § 5120 -~ FM 263 24650 PCo20Cr 20MoTi - ND7263 - -

Nicrofer S 4722 -F X 2.4613 SG-NICr21fe18Mo - NO&002 AS14 ERMNICrio-2
Nicrofer § 4626 ~FM 332 2.4608 MNiCr2éMoW - NQ6333 - -

MNicroler § 3127 ~FM 31 1,4562 XINICrMoCu32-28.7 - N 08033 - -

Nicroler S 3033 - FM 33 1.4591 XICNiMoCuN33-32-1 - R20033 - -

Nicroler § 3028 - FM 28 1.4563 XINIiCrMoCuN31-27-4 - NO8028 - -

Conicro § 5010 ~FM 25 2.4964 CoCr20W15Ni - R 30605 - -

Conicro § 4023 - fr 188 2.4683 CoCr22niw - R 30188 - -

Strip electrades (WS = Wald Strip)

Nicorros B 6530 ~ WS &0 2.4377 UPNICu30MnTi 1736 [N0O4060) - {ERNICu-7)
Cunifer 8 7030 - WS 67 2.0837 URCulNi30Fe 1733 [C71581) - {ERCulNI)
Nimoler B 6928 - WS B2 2.4615 UP-NiMo27 1735 N10665) - [ERNiMo-7}
Microfer B 7020 - WS 82 2.4806 UP-4Cr20Nb 1736 (NO608B2) - {ERNICr-3)
Nicrofer B 6616 - WS C.4 Z2.4611 UPNito16Ce 16T 1736 (NOG6455] - {ERNICrMo-7)
Nicrofer B 6020 - WS 625 2.4831 UP-NICr2 1Mo9Nb 1736 N06625) - {ERMICiMo-3]
Nicrofer B 5923 ~-WS5 59 2.4607 UPNiCr23Mol 6 1736 [NO&O59} - fERNICriMio-13)
Nicroler 8 5716 - WS G276 2.4886 UP-NiMo16Cr 1 W 1736 (M10278} - ERNICeMo-4)




High-performance welding products
Designations and specifications

BS 2901
Type

AFNOR

Approval

Krupp VDM
alloy designation

Welding moterial

Welding rod and wire, wire electrodes [FM = Filler Metal]

N4 32 - TV, ABS Nickel $ 9604 —FM 61
™A 33 - TOV, ARS Micorros 5 6530 ~ FM 60
C18 - TOV, ABS Cuniler $ 7030 ~ FM 67
Cls - - Cunifer § 9010
NA 44 - - Nimoler § 6928 ~ FM B2
- - - Nimofer 5 6629 ~ FMB.4
- " - Nimofer 36224 -~ FMB-10
NA 35 - TV, ABS Microfer $ 7020 - FM 82
NA 45 - TOV Nicroler 5 6616 ~FMC4
- - - Nicrofer 5 6219 - FM 826
- NC30 Fe - Nicrofer $ 6030 - FM 690
- - - Microfer S 6025 - FM 602
NA 43 - TUV, ABS Nicrofer $ 6020 —FM 625
- - TOV, ARS Microfer $ 5923 - FM 59
NA 48 - T0v Nicrofer $ 5716 - FM C.276
NA 50 - TOv Nicrofer § 5520 -~ FM 617
NA 51 - - Nicrofer § 5219 -FM 718
NA 38 NCK20D - Nicrofer $ 5120 - FM 263
NA 40 - - Nicroter § 4722 -FM X
- NC26DW - Microfer 5 4626 - FMm 333
- - - Nicrofer 5 3127 ~ Fht 31
- - Nicrofer 5 3033 - FM 33
- - - Microfer S 3028 ~ FM 28
- KC20WN - Conicro § 5010 - FM 25
- KCN22wW - Conitro § 4023 ~ FM 188
Strip elecirodes (W5 = Weld Strip}
{MA 33) - - Nicorros 8 6530 - WS 40
c18) - - Cuniler B 7030 - W5 67
[NA 44) - - Nimofer B 6928 - WS B2
[ 35 - - Nicrofer B 7020 - WS 82
(NA 45) - - Nicrofer B 6616 - WS C-4
INA 43) - - Nicroler B 6020  ~ WS 625
- - - Nicrofer B 5923 - WS 59
{NA 48) - - MNicroter B 5716 - WS C276
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High-performance welding products
Chemical composition

Krupp VDM Chemicol compasition, %

olloy designation i P fo c an P Cu
Welding material

Welding rods and wire, wire elecirodes {FM = Filler Metal)

VDM Nickel § 9604 ~ FM &1 z93.0 - 07 Q.05 0.8 2075 <02
Nicorros § 6530 - FM 60 2 62.0 - C05-2.5 <0.10 30-40 £ 1.0 28.0-34.0
Cunifer $ 7030 ~ P &7 300-320 - 0.4-07 <0.05 ¢5-1.0 <0.10 bolance
Cunifer $ $010 10.0-11.0 - 1.3-1.8 s 0.05 05-1.0 <0.10 belance
Nimofer 5 6928 -FM B2 balonce C4- 1.0 1.5-2.0 <0.010 £ 1.0 <0.08 H
MNimofer 5 6629 ~FM B4 2 65.0 05- 1.5 20-46.0 £0.0% <1.5 £0Q.05 g
MNimoler 5 6224 ~FM B-10 = 58.0 6.0 - 10.0 5080 £0.01 21.0 £0.1 S
Nicrofer 5 7020 ~FM 82 2 47.0 18.6 -22.0 £3.0 5005 2.5-35 205 <
Nicrofer $ 6616 ~FMC4 balance 14.0--18.0 23.0 20010 0.5 5008 -
Nicrofer S 6219 - FM 626 bolance 180~22.0 2.0~ 40 5 0.05 505 0.7 -1 -
Nicrofer $ 6030 - FM 690 > 40.0 27.0-300 80-100 2002 =03 <03 £0.5
Nicrofer 5 6025 - FM 602 balsnce 24.0-260 8.0-11.0 C.i5-0.25 =0t Q.5 <01
Nicrofer $ 6020 - FM 625 2 60.0 20.0-323.0 £2.0 = 0.025 £0.5 =05 0.5
Nicroler § 5923 ~ FM 59 bolence 22.0-240 £1.5 <0.010 0.5 =0.19 -
Nicroler S 5716 - FM 276 balonce 150 16.5 4.0-7.0 <0010 £1.0 < 0.08 -
Nicrofer S 5520 ~FM 817 2500 20.0 - 24.0 1.0 0.05-0.10 =1.0 0.5 <05
Nicrofer 5 5219 ~FM 718 = 50.0 170-21.0 bolance ¢02-008 z0.35 =0.35 £0.3
ticrofer § 5120 - M 263 bolance 19.0-21.0 =07 .04 -0.08 £0.6 <04 0.2
Nicrofer § 4722 -FM X balonce 20.0 - 22.5 17.0-200 0.05 - 0.9 £ 1.0 0.2-08 5035
Nicrofer § 4626 ~ FM 333 44.0 - 47.0 24.0-26.0 bolonce 0.023 - 0.04 1.2-2.0 06-132 0.5
Nicrofer S 3127 - Fii 31 30.0-32.0 260 ~28.0 belonce £0.015 ~ - 10-14
Microler 5 3033 - Fh 33 30.0-33.0 31.0-350 bolance =0.015 < 2.0 =05 03-12
Microfer § 3028 -~ FM 28 30.0. 32.0 260-280 bolonce =0.015 - - 10-1.4
Cenicre 5 5010 - Pt 25 ¢0-11.0 19.0-21 0 <3.0 0.05-0.15 1.0-2.0 %0.3 -
Conicro 5 4023 - Fm 188 200240 200240 2 3.0 0.05-0.15 = 1.25 0.2-0.4

Strip electrodes (WS = Woeld Strip)

Nicorros 8 6530 WS 60 620 - 50.5 2010 3.0-4.0 £1.0 28.0-340
Cunifer 8 7030 - W5 67 30.0-32.0 - 0.4.-07 <0.05 05-10 < Q.10 balonce
Nimofer 8 6928 -Ws B2 bolonce c4- 1.0 1.5-2.0 £0.010 <1.0 £ 0.08 -
Nicrofer B 7020 - WS 82 2 67.0 18.0-22.0 530 £0.05 2.5-3.5 =0.5 £0.5
Nicrafer B 6616 - WS G4 balunce 14.0-18.0 3.0 £0.010 £05 5 Q.08 -
Nicrofer B 6020 - WS 625 2 460.0 20.0-23.0 220 = 0.025 < 0.5 0.5 <0.5
Nicrofer B 5923 - W5 59 balance 22.0-24.0 =15 <0.010 s0.5 <010 -
Nicrofer 8 5716 - WS C.276 balance 150165 40-720 £0.010 2 1.0 =0.08 -




High-performance welding products
Chemical composition

Chemical composilion Krupp VDM

Mo Co Al T Nb others alloy designstion

Welding material

Welding rods and wire, wire electrodes (FM = Fller Metod)

- - £1.0 20-335 - 0.5 VOM Nickel § 9604 - FM 61

- - £1.0 1.5-3.0 - <G5 Nicorres 5 6530 - Fih 60

- - - 02-05 - Pb=0.02, ZIn s 0.2 Cunifer $ 7030 -~V 67

- - - 0.2-0.5 - 0.4 Cunifer 5 2010

246.0-30.0 10 - - - W= 1,0 Nimofer 5 6628 - FM B2

26.0 -~ 30.0 £2.5 Q.1 -0.5 - - - Nimofer 5 6629 - FM B4

21.0-25.0 - 50.5 - - - Nimoler § 6224 -~ FMB-10

- 201 - <0.75 20-3.0 £0.5 Nicroter § 7020 - Fs 82
14.0-17.0 5 2.0 - =0.7 - £0.5 Nicrofer $ 6616 - FM C4
70- 9.0 £1.0 0.5 50.5 - - Nicrofer § 6219 - Fh 626

- - - 0.3 - - Nicrofer 5 6030 - FM 650

— - 1.8-2.4 C1-02 - Y=005-012,Zc=0.01-0.10 Nicrofer § 6025 - FM 602
8.0-10.0 1.0 £0.3 0.4 3.2-4.1 - Nicrofer § 6020 ~FM 625
150-165 $03 0104 - - - Nigroler 5 5923 -FM 59

15.0-17.0 =25 - - - W=30-45VY=01-03 Nicrofer 5 5716 ~FM C276
8.0-10.0 10.0-14.0 0.8-1.5 = 0.6 - - Nicrofer § 5520 ~FM 617
28- 33 |- 0.2-08 0.65- 1,10 4.8-55 8 £0.00¢6 Microfer 5 5219 -fM 718
56~ 6.1 19.0-21.0 0.30 -~ 0.60 1.90 - 2.40 - AlrTi = 2.40 - 2.80, B < 0.005 Nicrofer $ 5120 - M 263
8.5~ 9.5 05-1.5 - - - W=02-1.0 Nicrofer § 4722 - M X
25- 35 2.5-35 - 0.1-0.2 - We=25-35 Nicrofer 5 4626 - M 333
60~ 7.0 - - - - N=0.15-0.25 Nicrofer 5 3127 - FM 31
0.5~ 2.0 - - - - N=035-0.60 Nicrofer § 3033 ~FM 33
3.0- 4.0 - - - - N =0.04 - 0.07 Nieroler § 3028 ~FM 28

- balance - - - W=140-16.0 Coniero § 5010 ~FM 25

- bolance £0.20 - - We13.0-160lo=002-012 Conicre 5 4023 ~Fhi 188

Strip electrodes (W$ = Weld Strip}

- - <10 1.5-3.0 - £0.5 Micorros B 6530 - WS 60

- 0.2-0.5 - Pb<0.02, Zn<0.2 Cuoniler B 7030 - WS 67

26.0 - 30.0 <10 - - - Ws 1.0 Nimgler B 6928 - WS B2

- <01 - s Q.75 2.3-3.0 £0.5 Nicrofer B 7020 - WS 82

14.0-17.0 £2.0 - 207 - <0.5 Nicrofer B 6616 - W5 C4
8.0-i00 - 50.3 £0.4 3.2-4.1 Q0.5 Nicrofer B 6020 - WS 625

150~ 1465 =03 0.1-04 - - - Nicrofer B 5923 -~ WS 59

150170 |s25 - - - We30-45V=01-03 Nicrofer 8 5716 - W5 C.276
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Krupp VDM sales offices,
subsidiaries and representations

Stockholders and distributors
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Krupp VDM sales offices, subsidiaries and representations

Germany

Head office

Krupp VOM GmbH
Plettenberger Strafle 2
D-58791 Werdohl

P.O. Box 1820

D-58778 Werdohi

Phone: {23 92) 550
Fax: {23 92) 55-22 17
E-Mait:

kruppvdm@vdm.thyssenkrupp.com

hitp:/ /www . kruppvdm.de

Germany

Berlin

Krupp VDM GmbH
Wittestrafle 49

D-133509 Berlin

Phone; [30) 4 32 40 36
Fax; (30) 4 35 29 68

Dresden

Krupp VDM GmbH
Oskar-Réder-SiraBe 3
001237 Dresden

Phone: (3 51} 2 52 28 06
Fax; {351}2522807

Munich

Krupp VDM GmbH
Brienner Strabe 44
D-80333 Miinchen

Phone: (89} 5 23 45 37
Fax;  [89) 54 29 09 94

Stuttgart

Krupp VDM GmbH
Am Ostkoi 15
D-70327 Stutigart
Phone: (7 11) 9 32 880
¢ 32 88-36
Fox: (7 11) 32 8930

Werdohl

Krupp VOM GmbH
Plettenberger Strafe 2
D.587¢1 Werdohl

P.O. Box 1820

D-58778 Werdohl

Phone: {23 92) 55-25 88
Fax: (23 92) 55.25 26

Europe

Austria/Eastern Europe

Krupp VDM Austria GmbH
Tenscherstrafle 3

A-1230 Wien
Phone: (1) 6 15 06 00
Fax (1) 15 36 00

Belgium-Luxembourg

S.A. Krupp VDM Belgium NLV.
Avenve du Champ de Mai,

14 Bte 34

Résidence Saturne

B-1410 Waterloo

Phone: (2] 3 54 29 00

Fox: (203 5436 26

Bulgaria

Kropp VDM Austric GmbH
Slavianska 38 A

BG-1000 Sofia
Phone/Fax; (2} 88 37 58

Croatia and Slovenia

Krupp VDM Austria GmbH
Zajceva 44a, Predstavnistvo
HR-1000 Zagreb

Phone: {51) 243 1334
Fax: {51} 243 1333

Denmark

Carl A, Plesner A/S
PO. Box 119

Klintehej Vaenge &
DK-3460 Birkerad
Phone: {42) 81 96 00
Fox: (42} 81 96 22

Finland

Oy Cronimo Ab

Kerhutie &

SF-01900 Nurmijdrvi
Phone: [9) 2 76 42 10
Fax: (9] 27 64 21 50

France

Krupp YOM S.a.r.l.

30, Bd Bellerive

F-92566 Rueil Malmaison

Cedex

Phone: (1} 41 39 04 20

Fax: (1} 47 16 78 20
47 1678 14

Europe

Greeace

INTERAG Ltd.

P.O. Box 65060

8, Pambouki Sk

GR-15410 Psychico {Athens)

Phone: (1167267 11
6726715

Fax: Mé&7V 1274

Italy

Krupp YDM liatio S.R.L.

Via Mitanese 20

1120099 Sesto San Giovanni {Mi}
Phone: {02) 26 2512 50

Fax:  {02) 26 2514 56

Netherlands

Krupp YOM Nederland B.Y.
Stationswey 4
NL-3311 JW Dordrecht

P.O. Box 750

NL-3300 AT Dardrecht
Phone: {78) 6 31 69 66
Fax: (78) 6 31 58 57

Norway

A/S Stavanger Resrhandel
Gamle Forusvei 53

P.O. Box 184

MN-4033 Forus

Phone: [51) 81 8500
Fax:  (51) 81 8600

Poland

Krupp YDM Ausiria GmbH
Rzeznicza 13/15
PL-30530 Krakow

Phone: {12) 429 32 &2
Fox: (12} 429 33 43



Europe

Romania

Krupp VDM Austria GmbH
Frank G. Schmidt

Str. Popa Savu nr. 74
RO-71262 Bucuresti
Phone: (1}2 227555
Fax: {1} 222 2863

Spain/Portugal

Krupp VDM {BERICA
Oficina Representacién

Krupp VOM GmbH en Espanc
Colvet, 30 - 32, 2.2, 1.@
E-08021 Barcelona

Phone: (93] 20090 11

Fax: (93] 20022 54

Sweden

ESMA AB
Domnarvsgatan 8

P.O. Box 8027
5-16308 Spanga
Phone: {8) 47 44 200
Fax: (8) 47 44 260

Switzerland

Krupp VDM (Schweiz) AG
Lange Gasse 90

P.O. Box

CH-4002 Basef

Phone: {61) 2 05 84 88
Fax: (6112058415

Tschech Republic/Slovakia

Krupp VDM Austria GmbH
Nejedleho @

CZ-63800 Brno

Phone: {5} 45 22 23 40
Fax:  (5) 45 22 23 40

Turkey

Akkurt AS,
Ahmediye Kéyi
TR-34904 Cekmece-lsianbul

PK, 140

TR-34711 Bakirkéy-lstanbul
Phore: {212) 8 87 14 1517
Fax:  (212)8 87 1079

United Kingdom

Krupp VDM (UK.} Ltd.
VDM House

111, Hare lane
Cloygate-Esher, Surrey,
KTi0 CQY

Phone: {1372) 46 71 37
Fax:  {1372) 46 63 88

North America

Canada

Krupp VDM Canada ltd.
11 Allstate Parkway

Suite 203

Markham, Cniario L3R 978
Phone: (905) 4 7720 44
Fax: (P05} 47728 17

LSA

Krupp VDM Technologies Corp.
10 Syfvan Way

Parsippony, Nj 07054

Phone: {973) 2 67-85 45

Fax: (?73) 2 92.49 19

México

Krupp VDM de México,
S.A, de CV.

Bufevard Manvel Avila
Camacho No. 80 PH-A
Col. Lomos de Sotelo-El
Porque

Naucalpen de Juarez,
Edo. de México

C.P. 53390 México
Phone: (5} 557 1471
Fax: (5] 557 1476

South America

Argenting
Walvoss SR.L.

Humberto 1° 1333
1103 Buenos Aires

Phone: (11) 43 04 87 70
Fax:  [11) 43 05 06 91
Brazif

Thyssen Acos Especiais Lid.
Rua da Mooca, no, 1615/1637
CEP 03103-003, Sco Poulo-SP

Phone: (11} 60 96.75 37
Fax (1160 96.73 91
Chile

Thyssen Aceros y Servicios, S.A,
San Eugenio 820

P.O. Box Casilla 3097

Correc Central

Santiago

Phone: {2) 239 2234

Fax: (2} 239 2344

Colombia

HERGUT Lide.

Cra. 43 A No. 1,

Sur-31, OF. 208

Medellin

Phone: {4} 26617 37
26617 57

Fox: (4] 268-61 92

Ecuador

Importadora Schiller Cia. Lida.
Toﬁaéo 1328 y Corufia

Quito

Phone: (2} 542 662

Fax: (2] 562 891

Peru

AMSET E.LR.L

Eckhard Thode R.

José Maria Eguren
{Chumbiongo] 107, Dpio, 302
MiraHores (Lima 18)

Phone: (1) 440 4953

Fox: (1) 442 1233

Uruguay

Fierro Vignoli 5.A.
Av. Urugay 1274/76
Montevideo

Phone: (2] 91 45 40
Fax: {2} 92 12 30

Venezuela

Gunz S.R.L.

Apartado 1382

Esq. Tienda Honda
Edif. Carvalle, Piso 1
Carocas 1010A
Phone: (2] 81-11 01
Fax:  [2) 86-4 60 02

Africa

Egypt

OSAB Trade

Dr. O. Abbas

6, EL NIL EL ABIAD ST,
tebanon Square

Giza

Kairo

Phone: {2) 3 03 46 33
Fox:  (2) 3 46 08 Q0

Samir LW, £} Ayoubi
P.O. Box Maadi 191
House 30, Street 11
Maadi-Caire

Phone: {2} 3 50-21 12
Fox:  (2}378 3115

South Africa

Krupp VDM Technolegy {SA) (Piy.)
b,

P.O. Box 84

Wendywood 2144

Phone: (11) 4 44-36-20

Fax:  (11) 4 44-39 50



Krupp VDM sales offices, subsidiaries and representations

Middle East

Islamic Republic of Iran

Krupp tran Ltd.

Dr. Ing. Ali Ghazanferi
P.O. Box 141 55-1979
Ostad Motahari 368
15948 Teheran

Phone: {21) 890 3706
Fax: 121) 890 3706

Israel

Middle Ecst Metals Ltd.
1, Korgzin St

P.O. Box 870
Givatayim 53 583
Phone: (3] 571 5374
Fox: (3] 573 5371

Jordan

International Technical
Consiruction Company
PO. Box 950279
Amman

Phone: (6} 5 51 49 63
Fax: (6] 5537069

Saudi Arabia

Al-Bassam Pefroleum
Equipment Co,

King Street, P.O. Box 2611
Damman

Phone: (3) 8 34 07 19
Fax:  (3) 8332671

U. A E.

Eastern Union Corperation
P.C. Box 3489

Tourist Club Area

Abu Dhabi

Phone: (2] 78 24 62
Fax: (2} 77 19 58

Indien/india

Variety [Agents) Private itd.
301, Kakad Chambers

132, Dr. Annie Besant Road
Worli, Bombay-400 018

Phone: {22) 4 93-60 99/-2691
Fax:  [22) 4 950578

Asia

Japan

Krupp YDM Japan K.K.
2nd Floor,

Ochanomizu lioh Bldg.
3-3, Kanda-Surugadai
Chiyoda-Ku

Tokyo 101-0062

Phone: [3) 32 95.45 91
Fox:  {3) 32 95-45 %4

Korea

Krupp VDM Korea Co., itd.
Room 502, Dong Nam Bldg.
997-11 Daechi 3-Dong,
Kangnam-Ku

Seoul

Phone: {2) 566-2234

Fax:  (2) 552-6320

Philippines

MESCO Inc.

MESCO Building

Reliance Corner Brixion Streets
1603 Pasig City

Metro Manila

Phone: {2) 6 31 17 75

Fax:  [2) 6 31 40 28

Singapore/Malaysia
Leong Jin Corporation Ple. Lid.
MNe. 11, Benoi Crescent
Jurong Industricl Estate
Singapore 629974

Phone: 2 66 11 32

Fax: 2661522

Asia

People’s Republic of
China/
Hong Kong

Krupp VDM Hongkong Lid.
Unit 1301, 13th Floor

Fook lee Commercial Centre
Town Place,

MNo 33 Lockhart Road,
Wanchai, Hong Kong
Phone: 25 27 20 08

Fax: 2527 20 45

Taiwan

Bive Bridge Industricl
{Taiwan} Corp.

st £l No. 37, Lane 96
Chung Shan N. Rd., Sec. 2
Taipei

Phone: (2) 25651306
Fax:  (2) 2531-1082

Transcrystal Alloy
industrial Corp.

10F-1, No 76, Sec. 3
Rooseveli Road

Taipei

Phone: (2) 23 67-88 11
Fox:  (2) 23 68-54 75

Thailand

Sahakel Trading Co Lid
8%/2-4 Paholyothin Rocd
Lampang 52100

Phone: (54) 22 18 04
Fax: (54} 22 19 45

Thyssen Krupp AG

Beijing Representative Office
East Ocean Centre, 8/F,
24A Jionguomenwai Ave,
Beijing 100004

P.R. China

Phone: 65 15 55 98

Fax: 651562 06

Thyssen Krupp AG

Shanghai Representative Office
14/F, Office No. 4-6

Novel Plaza 128

Nanjing Road West

Shanghai 200003

P. R. China

Phone: 63 50 91 589

Fax: 63 50 21 60

Fordley Development Ltd.
Reom 706-707

Yu Sung Boon Bldg.
107-111 Des Voeux Rd.
Central

Hong Kong

Phone: 25 41 43 18
Fax: 28541916

Krupp VDM Austradia Pty. Lid.
724 Springvale Road
Muigrave, Vic., 3170

Phone: (3) 95 61-13 11

(3) 95 61 44 65



Krupp VDM stockholders and distributors

Europe

France

Jacquet Industries

B.P. 61

Rue du Bordelais
F-69802 5t. Priest Cedex
Phone: 4 72 23 2323
Fax: 472232300

Germany

F. W. Hempel & Co.
Geschdftsbereich Halbzeug
Weissensteinstrasse 70
D-46149 Oberhausen-Sterkrade
Phone: {2 09) 6 20 410

Fax: (2 08) 6 20 41-74

Great Britain

Philip Cornes & Co. Lid.

Lanner Building, Clews Rocd
Redditch, Worcestershire B98 75T
Phone: (15 27) 55 50 00

Fax: [15 27V 547000

italy

Chun & Vollerin S.R.L,

Via Veneto 7

20094 Buccinasco (Milano)
Phone: (02} 48 84 21 60
Fex: (02) 488 26 97

Norway

A/S Stavanger Rerhandel
Gamle Forusvei 53

P.C. Box 184

N-4033 Forus

Phone: [5%) 81 85 00
Fax: {51181 86 00

Sverdrup Hanssen
Kvitsaygl. 95
N-4014 Stavanger
Phone: [4) 89 18 0C
Fax: {4) 82 1818

North America

USA
Sheet and plate

Corrosion Materials

P.O. Box 666

2262 Groom Road
Baker, LA 70714

Phone: [225) 775-3675
Fax:  {225) 778.6452

RASCO

[Reynolds Aluminum Supply Co.)
P.O. Box 26885

Richmond, VA 23261

Phone: (804} 281-2000

Fax: (804) 281-405¢

Rolled Alloys

P.O. Box 310

125, West Stern Road
Temperance, Ml 48182
Phone: (734} 847-0561
Fax: (734) 8470270

Strip

Ed Fagan, Inc.

769 Susquehanna Ave.
Franklin Lakes, Nj 07417
Phone: (201} 891-40 03
Fax: (201) 891-32 07

Rod and bar

Corrosion Materials

P.O, Box 666

2262 Groom Road
Boker, LA 70714

Phone: (225) 7753675
Fax: (225) 778-6452

The Trident Company

405 North Plano Road
Richardson, TX 75080-3900
Phone: {972) 231-5176
Fax: (?72) 437-6549

Africa

South Africa

Krupp VDM Technology S.A. [Piy.) Lid.
40, Desmond Street

Kramerville 2148

Phone: {11) 444-36 20

Fax:  {11) 444-39 50

Middle East

israel
SCOPE

Metai Trading & Technical Services itd.

Industricl Zone

P.QO. Box 3

Mazkeret Batia 76804
Phone: (8} 34 99 43
Fax: (8} 34 94 02

Auvstralia

Krupp VOM Austrelia Pry. Lid.
724 Springvale Road
Mulgrave, Vic. 3170

Phone: (3) 95 61-13 11
Fax: (3) @5 61 44 65
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Imprint

Sheet and Plate
High-Performance Materials

ThyssenKrupp VDM GmbH
Plettenberger Strale 2

58791 Werdohl

Postfach 18 20

58778 Werdohl

Telefon: +49 2392 55-0
Telefax: +49 2392 55-2217
E-Mail: vdm@thyssenkrupp.com
www.thyssenkruppvdm.com

Publication no. N 554 ¢8-10

Edition of October 1998

This issue of Sheet and Plate replaces
publication no. N 554 95-10.

Printed on chlorine free paper.

Every care has been taken to
ensure that technical data and infor-
mation in this brochure are as com-
plete and accurate as possible at the
time of going to press. Applications
suggested for the materials described
are made solely to permit the reader
to make his own evaluation and de-
cision.

All the information and recom-
mendations in this brochure are
based on practical experience and
the results of our research and devel-
opment work and were up-o-date af
the time of prinfing. Changes may
have occurred in the meantime in
the interest of constantly improving
and further developing our materi-
als. Qur technical information is sup-
plied to the best of our knowledge,
but no guarantee is given in respect
thereof.

Therefore the right is reserved
to make, without prior notice, alter-
afions in design and manvfacture
that the company may deem neces
sary. Aluchrom, Cronifer, Cronix,
Cunifer, Nicorros, Nicrofer, Nimo-
fer, Pernifer are regisiered trade
names of Krupp VDM GmbH. No
form of reproduction or photocopying
is allowed without the company’s
prior written permission,

Qur products and services are
supplied solely in accordance with
our General Conditions of Business.
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