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DURUM VERSCHLEISS-SCHUTZ GmbH („DURUM“) was founded as a manufacturer of mate-
rials for wear protection in Mettmann near Düsseldorf in 1984.

For more than 30 years, DURUM has been dealing with development and manufacture of mate-
rials for application welding and thermal spraying to protect parts from wear and corrosion. The 
company sells its products in more than 80 countries around the world. Due to the many years 
of experience, new wear-resistant and high-quality materials on cobalt basis were developed 
as well and successfully introduced on the market as flux-cored wires, electrodes and powders.

Due to the very high wear and corrosion resistance, in particular at high usage temperatures, 
DURMAT® cobalt base hard alloys may permit considerable service life extensions. The user 
profits of:

• Longer component service lives
• Longer machine runtimes
• Lower exchange costs
• Cost savings from longer service lives and reduced downtimes
• Regeneration of wear surfaces instead of purchase of new parts
• Implementation of use at higher working temperatures 
• Higher economic efficiency

We coat the parts provided by you based on drawings or dimension sheets. DURUM cooperates 
with renowned institutes and universities that ensure close contact between researchers, met-
allurgists and customers in the development of new materials and technologies. We analyse 
your wear problem and will offer you a customised solution with clear added value for your 
product. Research, development and fabrication in the users’ interest is the leading principle of 
DURUM. Your success is our objective.

DIN EN ISO 9001:2008
Cert. No. 01 100 040463

With Creative Ideas for Practice-Oriented
WEAR PROTECTION SOLUTIONS

Our wide range of specialized surface hard-facing materials includes:

• Tungsten carbide rods for oxy-acetylene welding
• Nickel, cobalt and iron based flux cored wire
• FCAW wires with tungsten carbide and complex carbides to 

provide extremely hard and tough coatings, used principially for 
extreme wear applications

• Tungsten carbides, complex carbides and chromium carbides for 
manual arc welding

• PTA welding powders
• PTA machines, torches and powder feeders
• Powders for oxy-acetylene welding and spraying

• Crushed and spherical fused tungsten carbides
• Pre-manufactured replacement wear parts
• Thermal spray powders (conforming to DIN EN 1274)
• Thermal spray wires (conforming to DIN EN 14919)



3 DURMAT® – Cobalt Base Alloys

All currently used technical cobalt base alloys contain the elements of cobalt (Co), 
chrome (Cr) and carbon (C) as main parts. Additives of molybdenum (Mo), tungsten 
(W) and nickel (Ni) are added to these depending on alloy type and application. The 
development of these alloys goes back to US-American Elwood Haynes at the end of 
the 19th century. Cobalt base hard alloys are preferably used at higher temperatures 
(above 700 °C), since they are still hard, heat-resistant, wear-resistant layers that at 
the same time are well resistant against oxidation, corrosion and tindering.

While DURMAT® cobalt base hard alloys with a low carbon content (DUROLIT 21, 
25 and 31 LC) are usually used for cavitation, sliding abrasion or moderate pitting, 
alloys with higher carbon contents (DUROLIT 1, 6, 12, S190 PTA) are typically used 
for abrasion, strong pitting and erosion.

DURMAT® cobalt base hard alloys are specifically adapted to the respective ap-
plication area, so that the ratios of the alloy elements, which greatly influence the 
structural properties, vary. The substitionally integrated elements of chrome, mo-
lybdenum and tungsten achieve a mixed crystal hardening with concurrent increase 
of high-temperature strength in this area. Cobalt provides the necessary hardness 
and strength even in the high-temperature range. The high-temperature strength of 
cobalt is essentially provided by the very low stacking fault energy in the metal grid, 
which shifts the recovery and recrystallization start towards higher temperatures.

The primary relevance of chrome is in passivation. Accordingly, a ratio of approx. 
25 - 30 % chrome is required if the corresponding cobalt base alloy is to have a good 
corrosion resistance. In addition to chrome, molybdenum and tungsten also con-
tribute to increased corrosion resistance while stabilising the structure. Tungsten 
increases the wear resistance and high-temperature strength by carbide formation. 
Chrome and tungsten form the main mass of the carbides in differently character-
ised versions depending on the chemical composition of the alloy types. Chrome 
also forms part of the matrix, where it provides ductility as an cobalt-chrome alloy. 
The hardness of the cobalt base hard alloys depends on the carbide volume share 
and its morphology.

Typical structure examples are presented below using DUROLIT 1 and DUROLIT 6 
(figures).

DUROLIT 6 microstructureDUROLIT 1 microstructure
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DURMAT® cobalt base hard alloys are mostly produced from the Co-Cr-
W-C system, which was originally intended for cutting tools. Within these 
alloys, the metal matrix shows a Co-Cr-W-mixed crystal that may con-
tain precipitated WC as well since the solubility of WC reduces with rising 
temperature. This way, metal matrices have micro-hardnesses of up to 
450 HV0.05. Cold hardening can even achieve structure strengths of up to 
650 HV0.05.

Cobalt base hard alloys tend to cold-harden due to their intrinsically low 
stacking fault energy that facilitates the planar and transverse sliding of 
offsets and thus gives the structure a high (creepage) strength. Such 
deformation mechanisms can permit these alloys to harden very quickly 
while at the same time ensuring good resistance against friction wear.

The carbide-containing cobalt base alloys all have a high chrome ra-
tio that tends to form a passive layer on the surface, similar to that of 
stainless steel. This phenomenon gives these alloys a good corrosion re-
sistance, in particular in oxidising environments. The molybdenum-con-
taining DURMAT® cobalt base hard alloys (e.g. DUROLIT 21) have been 
developed specifically for further improving corrosion resistance in re-
ducing and complex atmospheres.

Furthermore, precipitation hardening through intermetallic phases is of 
high importance for cobalt base hard alloys. With the corresponding con-
tents of tungsten and molybdenum, intermetallic phases of the Co3 (W, 
Mo) type may precipitate after solution annealing. Therefore, such metal 
matrices are in the best case suitable even for applications at up to 1,000 
°C, since the strength loss due to over-aging is low.

A further contribution to solidification of cobalt is the allotropic phase 
transformation: Cobalt has a face-centred cubic lattice structure (fcc) 
at high temperatures (> 417 °C) and transforms to a hexagonal close-
packed lattice structure (hcp) during cooling. However, this conversion 
is so slow that a metastable fcc-phase in the weld metal occurs. This 
fcc-phase at ist turn can be transformed into the hcp-structure by special 
processes. This phase transformation as well as the low stacking fault 
energy give cobalt base alloys unique wear properties, especially with re-
gard to sliding abrasion and fretting.

DURMAT® Cobalt base hard alloys may be used together with many base 
materials, such as carbon steels, un- and low-alloyed steels or stainless 
steels. Pre-heating is often necessary to ensure crack-free application. A 
buffer layer with DURMAT® FD 250K is recommended at multiple-layer 
welds.
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C

+ carbide formation

+ stabilises the fcc-structure

- reduces the ductility

- decreases the solidus temperature

Si

+ reduces the viscosity of the melting

+ desoxidises the melting

- supports the Laves-phase formation, causes embrittlement 

Mn + desoxidises the melting

Cr

+ Cr2O3-oxide layer; increases the sulfidation resistance at higher contents in the mixed crystal

+ carbide forming element, mostly M23C6

- supports the tcp-phase formation; max. content is limited (TCP - topologically closed packed; very brittle) 

- stabilises the hcp-structure

Mo

+ solid solution hardening

+ carbide forming element, type M6C

- supports the tcp-phase formation (e.g. σ-phase, Laves-phase)

- stabilises the hcp-structure

- diminishes the oxidation and hot corrosion resistance

W

+ solid solution hardening

+ increases the solidus temperature

+ carbide forming element, type M6C and MC

- supports the tcp-phase formation (e.g. σ-phase, Laves-phase)

- stabilises the hcp-structure

- diminishes the oxidation and hot corrosion resistance

- increases the density

Ni

+ stabilises the fcc-structure (complete mixed crystal formation in fcc-zone)

+ improves the workability (increases the ductility because of higher stacking fault energy)

- increases the stacking fault energy; reduces the stability

Fe

+ stabilises the fcc-structure

+ improves the workability

- reduces the stability at higher contents

DURMAT® – Cobalt Base Alloys

The following table summarizes the effects of alloy elements in Co-base alloys. The feasible and meaningful contents depend 
on the phase state that as well as the required properties.
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1 6 12 21 25

Acid DUROLIT 6 DUROLIT 12

2,5 % HCl, RT 1.0 1.1

5 % HCl, RT 2.4 2.2

5 % HCl, 40 °C 16.8 13.7

10 % HCl, RT 3.0 1.9

10 % H2SO4, 66 °C 43.2 55.9

10 % HNO3 (oxidizing) 0.9 0.4

Alloy Metal/Metal
sliding wear Impact Erosion Corrosion Abrasion (cold) Abrasion (hot)

DUROLIT 1 +++ - +++ +++ +++ +++

DUROLIT 6 +++ +++ +++ +++ ++ ++

DUROLIT 12 +++ ++ +++ +++ +++ +++

DUROLIT 21 +++ +++ +++ +++ + +

Comparative figures of the Cobalt Base Alloys

- not recommended + fair ++ fair to good +++ good to excellent

Resistance to various types of wear:

Corrosion resistance in different acids (mm/year):

Hot Hardness (HV):



7 Product Forms and Processing Options

DURMAT® cobalt base hard alloys can be applied to component surfaces with different thermal coating procedures, for example 
as flux-cored wire by MIG or UP welding and by wire arc spraying. The coating procedure must be chosen to match the applica-
tion, i.e. component geometry, required rate of deposition and layer properties.

Some important items must be observed for processing of the DURMAT® cobalt base hard alloys, from selection of the sub-
strate material, to surface preparation and compliance with heat conduction to final processing of the part:

Substrate materials:

While many materials can easily be hard-coated, certain general rules must be observed in other materials.

Simple hard-facing application:
• low-alloyed carbon steels (up to 0.3 % C)
• low-alloyed steels
• nickel
• nickel-copper-alloys

• stainless Cr-Ni-steels
• Nb-stabilised non-corrosive steels
• 11 - 14 % Mn-high carbon steels

Possible difficulties at hard coating:
• cast iron
• Ti-stabilised non-corrosive steels
• Cr-steels
• tool and die steels

• hardened steels
• hot-working steel

Surface preparation:

The surface of the basic material must be free of rust, dirt, tinder, fats, oils, lubricants and other contaminations that may cause 
cracks, pore formation and inclusions in the welded material. The above contaminations may be removed by sand blasting, 
steam and wet chemical cleaning, grinding, machining or brushing. Defective surfaces (e.g. porous, cracked) should be cut out 
or repaired before the hard facing. Thin areas should be supported to be safe. The more critical the quality safety of the finally 
processed parts, the more important is surface processing.

Heat control (pre-heating and cooling):

Slow cooling and even pre-heating minimises distortion and development of surface cracks or shrinkage cracks. At the same 
time, the risk of possible joint defects is drastically reduced. Pre-heating is essential for complex component structures and for 
basic materials with increased carbon contents.

Slow cooling during which the component is not quenched is just as important. In particular, the creation of end-crater cracks 
must be observed. In the best case, cooling in the furnace should be provided for.

Final processing:

All DURMAT® cobalt base hard alloys may be finally processed by machining and/or grinding. Most alloy types are also highly 
polishable. Due to the main characteristic of wear resistance, cobalt base alloys are more difficult to process than steel. Both 
machining and grinding requires high cutting pressures and rigid machine tools in a good condition.
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Co-based alloy

Steel
Sheet and scale breaker rollers + + + + DUROLIT 12
Tube mill – piercing plugs + + + + DUROLIT 6, 21
Soaking pit – tong bits + + + DUROLIT 1, 6, 12
Bar mill – twist and guide rolls + + + + DUROLIT 12
Hot shears + + + DUROLIT 6, 21
Galvanizing rolls + + + DUROLIT 6

Forging and Pressing
Forging dies and other hot working tools + + + + + DUROLIT 6, 21
Cold working tools (sheet metal pressing) + + DUROLIT 1, 12

Power Generation
Steam valves + + + DUROLIT 6
Erosion shields + + + DUROLIT 6
Valves, pumps, etc. + + + + + DUROLIT 1, 6, 12, 21, 25

Cutting
Chain saw bars + + + DUROLIT 6, 12
Scraper knives + + DUROLIT 6, 12
Saw tipping + + + + DUROLIT 12
Knives: carpet, rubber + + + + DUROLIT 6, 12
Cutter rolls + + DUROLIT 12

Applications / Areas of Use

DURMAT® cobalt base hard alloys are welded or sprayed as coating ma-
terials onto strongly stressed surfaces in the form of wires, powders and 
electrodes.

DURMAT® cobalt base hard alloys have a high degree of resistance 
against many different wear types (adhesion, abrasion, erosion, surface 
breakdown, thermal shock, cavitation, impact, pitting, sliding). They also 
maintain a good high-temperature strength and stability against corro-
sion and oxidation. Due to this unique combination of characteristics, 
plus only minimal change in physical characteristics under high tempera-
ture compared to room temperature, cobalt base hard alloys are suitable 
for many applications and hold a unique position within wear protection 
technology.

For this reason, cobalt base hard alloys are preferred in many areas that 
are subject to high wear stress. For example, they are one of the most 
important materials used in the energy industry. 

The following table shows examples for some of the most important application areas of DURMAT® cobalt base hard alloys:
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Aircraft
Turbine blade tipping + + DUROLIT 12
High pressure blade (deposits on interlocking faces) + + DUROLIT 6
Gas turbine lock plates + + DUROLIT 25, 31

Timber, Paper, Pulp
Tipping saw blades ++ + DUROLIT 12
Chain saw guide bars + + + DUROLIT 12
Chipping knives + + DUROLIT 12
Hydropulper disc segments + + + DUROLIT 1
Rotary feeder + + DUROLIT 6, 12
Paper slitters/ knives + DUROLIT 12

Petrol engine
Valve seats, stem tips + + + + + + + DUROLIT F, 6, 12

Combustion engines
Valve seats, cages, rocker pads, stem tips + + + + + + + DUROLIT 6, 12
Crossheads + + + DUROLIT 1

Shipbuilding
Bearings and bushes for rudder stocks + + + DUROLIT 6
Rudders, stabilizers, hydroplanes + + + DUROLIT 6
Associated steering gear + + + DUROLIT 6

Chemical & Petrochemical
Valves: seats, discs, gates, balls, plugs + + + + + DUROLIT 1,6, 12, 21, 25
Pumps: impeller and casing rings, rotors, seals + + + + + DUROLIT 1, 6, 12, 21, 25
Pumps: balancing drums, pump shafts + + + + + DUROLIT 1, 6, 12, 21, 25
Agitators: bearings and paddles + + + + DUROLIT 6
Screws: conveyor and extruder + + + + + DUROLIT 6, 12
Oil drilling: rock bits + + DUROLIT 1, 190

Rubber
Fly and dead knives + DUROLIT 12
Mixer rotors, bodies and tips sides + + + + DUROLIT 1, 6

Others
Screws, sewage, plastic extrusion + + + + DUROLIT 1, 6, 12
Rendering, oil extraction + + + + DUROLIT 1, 6, 12
Centrifuge screw flights + + + DUROLIT 1
Mechanical seals + + DUROLIT 6, 12
Dry cell battery tooling + + + DUROLIT 6
Brick trimming dies + DUROLIT 6

Applications / Areas of Use
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PRODUCT
HARDNESS2

MELTING RANGE TENSILE 
STRENGTH: DENSITY:

20 °C 400 °C 600 °C

DUROLIT 1 52 - 55 HRC 46 HRC 40 HRC 1,190 °C - 1,345 °C 630 N/mm2 8.69  g/cm³

PRODUCT C Si Mn Cr W Fe Co

DUROLIT 1 2.4 0.7 0.4 28 11.5 < 4 balance

NOMINAL ANALYSIS OF UNDILUTED WELD METAL in % BY WEIGHT 1, 3:

PHYSICAL CHARACTERISTICS:

COMMON APPLICATIONS:

• wear pads
• rotary seal rings
• bearings, guide rollers

• pump sleeves
• pump liners
• bushings

• centerless grinder tool 
rests

SERVICE TEMPERATURE:

up to
1,000 °C

GENERAL CHARACTERISTICS:

DUROLIT 1 is a cobalt-based flux-cored wire for Gas Metal Arc Welding (GMAW) applications. DUROLIT 1 deposits a cobalt-based 
alloy with an austenitic structure. This structure exhibits hard chromium and tungsten carbides within the CoCr-matrix. The 
DUROLIT 1 alloy offers excellent resistance of chemical and mechanical degradation such as, corrosion (especially reducing ac-
ids), galling, erosion, high abrasion wear and thermal shock. The alloy bonds to all weldable steels and is not machinable. Form-
ing may be performed by grinding only. DUROLIT 1 is the hardest of the cobalt-based alloys and is more sensitive for cracks. It 
retains the hardness up to high temperatures. A buffer layer with DURMAT® FD 200 K is recommended.

CLASSIFICATION:

DIN EN 14700:  DIN 8555:  AWS A 5.21:
T Co3-55-CGTZ  MF 20-55-CGTZ  ERCCoCr-C

DUROLIT 1
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Piease observe all appropriate safety regulations. The technical information provided in this data sheet reflects the present state of knowledge. They do not form part of any 
sales contract as guaranteed properties of the delivered materials. Our standard terms and conditions apply to all contracts included.

Rev. 3.1 (01/2017)



11 DUROLIT 1

Coil „S“
15 kg (33 lb) Spool

Ø1.2 mm
Ø1.6 mm
Ø2.0 mm

Coil „B“
25 kg (55 lb) Spool

Ø2.4 mm
Ø2.8 mm

Drum
250 kg (550 lb) 

AVAILABLE PACKAGING4:

NOMINAL THERMAL EXPANSION COEFFICIENT (average for the stated temperature range) [µm/(m*K)]:

1 Nominal analysis is a guideline only for standard products. Does not include all incidental elements and may differ depending on the exact specification/
standard used when ordering.
2 Hardness: When written certification to a standard is required, please specify this when ordering. Certain products can also be certified to EN DIN, AMS, 
SAE and or other standards. Please contact us for mare details. Hardness numbers depend on the degree of cold working.  
3 Undiluted weld metal: Please note undiluted weld metal is depending upon the process parameters the chemistry and the hardness of weld deposit can 
vary from the values provided in the tables above.

DIAMETER AMPS VOLTAGE CURRENT PREHEATING POST COOLING WELD. POSITION MAX. LAYERS
1.2 mm (0.045“) 130 - 240 18 - 26

DC+ or pulse

component 
specific

(Min. approx. 
350 °C)

slow cooling, 
if necessary 

furnace cooling
PA 2 - 3

1.6 mm (1/16“) 140 - 280 19 - 27
2.0 mm (5/64“) 180 - 320 20 - 27
2.4 mm (3/32“) 240 - 380 22 - 28
2.8 mm (7/64“) 280 - 400 24 - 29

SHIELDING GAS: 100 % Argon (DIN EN ISO 14175 – I1); alternative 1 - 2 % O2 and 98 % Ar

RECOMMENDED WELDING PARAMETERS:

MACHINING:

Only by grinding.

PREHEATING:

Preheat temperature and working temperature should be chosen based on variables such as base material and its construction.

20 - 100 °C 20 - 200 °C 20 - 300 °C 20 - 400 °C 20 - 500 °C 20 - 600 °C 20 - 700 °C 20 - 800 °C 20 - 900 °C
10.5 11.3 11.8 12.1 12.5 12.8 13.5 13.9 14.4

THERMAL AND ELECTRICAL CHARACTERISTICS:

THERMAL CONDUCTIVITY: ELECTRICAL RESISTIVITY: MAGNETISM:
14.5 W/(m*K) 94 µΩ*cm no

Piease observe all appropriate safety regulations. The technical information provided in this data sheet reflects the present state of knowledge. They do not form part of any 
sales contract as guaranteed properties of the delivered materials. Our standard terms and conditions apply to all contracts included.

Rev. 3.1 (01/2017)

DIN EN ISO 9001:2008
Cert. No. 01 100 040463
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PRODUCT
HARDNESS2

MELTING RANGE TENSILE 
STRENGTH: DENSITY:

20 °C 300 °C 600 °C
DUROLIT 6 40 - 43 HRC

35 HRC 26 HRC 1,285 - 1,410 °C 900 N/mm2 8.44 g/cm³DUROLIT 6 LC 36 - 39 HRC
DUROLIT 6 HC 42 - 46 HRC

PRODUCT C Si Mn Cr W Fe Co
DUROLIT 6 1.1 1.2 0.7 29 4.5 < 4 balance
DUROLIT 6 LC 0.9 1.2 0.7 29 4.5 < 4 balance
DUROLIT 6 HC 1.3 1.2 0.7 29 4.5 < 4 balance

NOMINAL ANALYSIS OF UNDILUTED WELD METAL in % BY WEIGHT 1, 3:

PHYSICAL CHARACTERISTICS:

COMMON APPLICATIONS:

• valves
• seats
• tong bits

• shear blades
• bearing areas
• bushings (rollers)

• extrusion screw flights
• pumps (high-temp 

liquides)

SERVICE TEMPERATURE:

up to
750 °C

GENERAL CHARACTERISTICS:

DUROLIT 6 is the most commonly used cobalt-based flux-cored wire for Gas Metal Arc Welding (GMAW) applications. DURO-
LIT 6 deposits a cobalt-based alloy with an austenitic structure. This structure exhibits dispersed hard chromium and tungsten 
carbides within the CoCr-matrix. The DUROLIT 6 alloy offers excellent resistance of chemical and mechanical degradation such 
as, corrosion, impact, self-mated anti-galling, cavitation-erosion, wear at high temperatures and thermal shock. The alloy bonds 
to all weldable steels and is machinable with carbide tools. DUROLIT 6 is available in the grades: Low-Carbon (LC), Standard and 
High-Carbon (HC). A buffer layer with DURMAT® FD 200 K is recommended.

CLASSIFICATION:

DIN EN 14700:  DIN 8555:  AWS A 5.21:
T Co2-40  MF 20-45-CTZ  ERCCoCr-A

DUROLIT 6

0

50

100

150

200

250

300

350

400

450

0 200 400 600 800 1000

H
ot

 h
ar

dn
es

s
[H

V]

Temperature [°C]

HOT HARDNESS PROFILE: DUROLIT 6

Piease observe all appropriate safety regulations. The technical information provided in this data sheet reflects the present state of knowledge. They do not form part of any 
sales contract as guaranteed properties of the delivered materials. Our standard terms and conditions apply to all contracts included.

Rev. 3.1 (01/2017)
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Coil „S“
15 kg (33 lb) Spool

Ø1.2 mm
Ø1.6 mm
Ø2.0 mm

Coil „B“
25 kg (55 lb) Spool

Ø2.4 mm
Ø2.8 mm

Drum
250 kg (550 lb) 

AVAILABLE PACKAGING4:

NOMINAL THERMAL EXPANSION COEFFICIENT (average for the stated temperature range) [µm/(m*K)]:

1 Nominal analysis is a guideline only for standard products. Does not include all incidental elements and may differ depending on the exact specification/
standard used when ordering.
2 Hardness: When written certification to a standard is required, please specify this when ordering. Certain products can also be certified to EN DIN, AMS, 
SAE and or other standards. Please contact us for mare details. Hardness numbers depend on the degree of cold working.  
3 Undiluted weld metal: Please note undiluted weld metal is depending upon the process parameters the chemistry and the hardness of weld deposit can 
vary from the values provided in the tables above.

DUROLIT 6

DIAMETER AMPS VOLTAGE CURRENT PREHEATING POST COOLING WELD. POSITION MAX. LAYERS
1.2 mm (0.045“) 130 - 240 18 - 26

DC+ or pulse

component 
specific

(Min. approx. 
350 °C)

slow cooling, 
if necessary 

furnace cooling
PA 2 - 3

1.6 mm (1/16“) 140 - 280 19 - 27
2.0 mm (5/64“) 180 - 320 20 - 27
2.4 mm (3/32“) 240 - 380 22 - 28
2.8 mm (7/64“) 280 - 400 24 - 29

SHIELDING GAS: 100 % Argon (DIN EN ISO 14175 – I1); alternative 1 - 2 % O2 and 98 % Ar

RECOMMENDED WELDING PARAMETERS:

MACHINING:

Only by carbide tools and grinding.

PREHEATING:

Preheat temperature and working temperature should be chosen based on variables such as base material and its construction.

20 - 100 °C 20 - 200 °C 20 - 300 °C 20 - 400 °C 20 - 500 °C 20 - 600 °C 20 - 700 °C 20 - 800 °C 20 - 900 °C
11.35 12.95 13.6 13.9 14.2 14.5 14.7 15.05 15.5

THERMAL AND ELECTRICAL CHARACTERISTICS:

THERMAL CONDUCTIVITY: ELECTRICAL RESISTIVITY: MAGNETISM:
14.82 W/(m*K) 106 µΩ*cm no

Piease observe all appropriate safety regulations. The technical information provided in this data sheet reflects the present state of knowledge. They do not form part of any 
sales contract as guaranteed properties of the delivered materials. Our standard terms and conditions apply to all contracts included.

Rev. 3.1 (01/2017)

DIN EN ISO 9001:2008
Cert. No. 01 100 040463
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PRODUCT
HARDNESS2

MELTING RANGE TENSILE 
STRENGTH: DENSITY:

20 °C 400 °C 600 °C

DUROLIT 12 46 - 48 HRC 38 HRC 36 HRC 1,200 - 1,365 °C 850 N/mm2 8.53  g/cm³

PRODUCT C Si Mn Cr W Fe Co

DUROLIT 12 1.4 1 0.8 29 8 < 4 balance

NOMINAL ANALYSIS OF UNDILUTED WELD METAL in % BY WEIGHT 1, 3:

PHYSICAL CHARACTERISTICS:

COMMON APPLICATIONS:

• knife edges
• slitters
• rollers

• valves
• cutters
• vane edges

• shear blades
• bearing surfaces

SERVICE TEMPERATURE:

up to
750 °C

GENERAL CHARACTERISTICS:

DUROLIT 12 is a cobalt-based flux-cored wire for Gas Metal Arc Welding (GMAW) applications. DUROLIT 12 deposits a co-
balt-based alloy with an austenitic structure that results in a median alloy between the DUROLIT 1 and the DUROLIT 6. The 
structure exhibits more hard chromium and tungsten carbides within the CoCr-matrix. The DUROLIT 12 alloy offers excellent re-
sistance of chemical and mechanical degradation such as, corrosion, impact, galling, erosion, abrasion wear and thermal shock. 
DUROLIT 12 can be used for higher temperature properties compared to DUROLIT 6 because of the higher content of tungsten. 
The alloy bonds to all weldable steels and is machinable with carbide tools.

CLASSIFICATION:

DIN EN 14700:  DIN 8555:  AWS A 5.21:
T Co3-50  MF 20-50-CTZ  ERCCoCr-B

DUROLIT 12
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Piease observe all appropriate safety regulations. The technical information provided in this data sheet reflects the present state of knowledge. They do not form part of any 
sales contract as guaranteed properties of the delivered materials. Our standard terms and conditions apply to all contracts included.

Rev. 3.1 (01/2017)



15 DUROLIT 12

Coil „S“
15 kg (33 lb) Spool

Ø1.2 mm
Ø1.6 mm
Ø2.0 mm

Coil „B“
25 kg (55 lb) Spool

Ø2.4 mm
Ø2.8 mm

Drum
250 kg (550 lb) 

AVAILABLE PACKAGING4:

NOMINAL THERMAL EXPANSION COEFFICIENT (average for the stated temperature range) [µm/(m*K)]:

1 Nominal analysis is a guideline only for standard products. Does not include all incidental elements and may differ depending on the exact specification/
standard used when ordering.
2 Hardness: When written certification to a standard is required, please specify this when ordering. Certain products can also be certified to EN DIN, AMS, 
SAE and or other standards. Please contact us for mare details. Hardness numbers depend on the degree of cold working.  
3 Undiluted weld metal: Please note undiluted weld metal is depending upon the process parameters the chemistry and the hardness of weld deposit can 
vary from the values provided in the tables above.
3 Undiluted

DIAMETER AMPS VOLTAGE CURRENT PREHEATING POST COOLING WELD. POSITION MAX. LAYERS
1.2 mm (0.045“) 130 - 240 18 - 26

DC+ or pulse

component 
specific

(Min. approx. 
350 °C)

slow cooling, 
if necessary 

furnace cooling
PA 2 - 3

1.6 mm (1/16“) 140 - 280 19 - 27
2.0 mm (5/64“) 180 - 320 20 - 27
2.4 mm (3/32“) 240 - 380 22 - 28
2.8 mm (7/64“) 280 - 400 24 - 29

SHIELDING GAS: 100 % Argon (DIN EN ISO 14175 – I1); alternative 1 - 2 % O2 and 98 % Ar

RECOMMENDED WELDING PARAMETERS:

MACHINING:

Only by carbide tools and grinding.

PREHEATING:

Preheat temperature and working temperature should be chosen based on variables such as base material and its construction.

20 - 100 °C 20 - 200 °C 20 - 300 °C 20 - 400 °C 20 - 500 °C 20 - 600 °C 20 - 700 °C 20 - 800 °C 20 - 900 °C
11.5 12.1 12.6 12.9 13.3 13.8 14.3 14.8 15.2

THERMAL AND ELECTRICAL CHARACTERISTICS:

THERMAL CONDUCTIVITY: ELECTRICAL RESISTIVITY: MAGNETISM:
14.6 W/(m*K) 98 µΩ*cm no

Piease observe all appropriate safety regulations. The technical information provided in this data sheet reflects the present state of knowledge. They do not form part of any 
sales contract as guaranteed properties of the delivered materials. Our standard terms and conditions apply to all contracts included.

Rev. 3.1 (01/2017)

DIN EN ISO 9001:2008
Cert. No. 01 100 040463
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PRODUCT
HARDNESS2

MELTING RANGE TENSILE 
STRENGTH: DENSITY:

20 °C
DUROLIT 21 30 - 35 HRC (up to 45HRC work hardened)

1,295 - 1,435 °C 850 N/mm2 8.33  g/cm³
DUROLIT 21 LC 25 - 30 HRC (up to 40 HRC work hardened)

PRODUCT C Si Mn Cr Ni Mo Fe Co

DUROLIT 21 0.25 1 0.8 28 2.5 5.5 < 4 balance
DUROLIT 21 LC 0.2 1 0.8 28 2.5 5.5 < 4 balance

NOMINAL ANALYSIS OF UNDILUTED WELD METAL in % BY WEIGHT 1, 3:

PHYSICAL CHARACTERISTICS:

COMMON APPLICATIONS:

• steam valves
• petrochemical valves
• hot shears

• piercing plugs
• chemicals valves
• forging dies

• stamping dies
• acid & sour gas 

components

SERVICE TEMPERATURE:

up to
900 °C

GENERAL CHARACTERISTICS:

DUROLIT 21 is a cobalt-based flux-cored wire for Gas Metal Arc Welding (GMAW) applications. DUROLIT 21 deposits a cobalt-based 
alloy with a low carbon austenitic structure. This structure exhibits diespersed hard chromium and molybdenum carbides within the 
CoCrMo-matrix and is the tougest of the cobalt alloys. The DUROLIT 21 alloy offers excellent resistance of chemical and mechanical 
degradation such as, corrosion, impact, self-mated anti-galling, erosion, metal-to-metal sliding wear and thermal and mechanical 
shock. DUROLIT 21 is higher resistant in reducing gas-atmospheres than DUROLIT 6. DUROLIT 21 is work-hardening during impact 
wear and machining. The alloy bonds to all weldable steels and is machinable with carbide inserts or tooling.

CLASSIFICATION:

DIN EN 14700:  DIN 8555:  AWS A 5.21:
T Co1-300  MF 20-300-CKTZ ERCCoCr-E

DUROLIT 21
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Piease observe all appropriate safety regulations. The technical information provided in this data sheet reflects the present state of knowledge. They do not form part of any 
sales contract as guaranteed properties of the delivered materials. Our standard terms and conditions apply to all contracts included.

Rev. 3.1 (01/2017)



17 DUROLIT 21

Coil „S“
15 kg (33 lb) Spool

Ø1.2 mm
Ø1.6 mm
Ø2.0 mm

Coil „B“
25 kg (55 lb) Spool

Ø2.4 mm
Ø2.8 mm

Drum
250 kg (550 lb) 

AVAILABLE PACKAGING4:

NOMINAL THERMAL EXPANSION COEFFICIENT (average for the stated temperature range) [µm/(m*K)]:

1 Nominal analysis is a guideline only for standard products. Does not include all incidental elements and may differ depending on the exact specification/
standard used when ordering.
2 Hardness: When written certification to a standard is required, please specify this when ordering. Certain products can also be certified to EN DIN, AMS, 
SAE and or other standards. Please contact us for mare details. Hardness numbers depend on the degree of cold working.  
3 Undiluted weld metal: Please note undiluted weld metal is depending upon the process parameters the chemistry and the hardness of weld deposit can 
vary from the values provided in the tables above.

DIAMETER AMPS VOLTAGE CURRENT PREHEATING POST COOLING WELD. POSITION MAX. LAYERS
1.2 mm (0.045“) 130 - 240 18 - 26

DC+ or pulse

component 
specific

(Min. approx. 
350 °C)

slow cooling, 
if necessary 

furnace cooling
PA unlimited

1.6 mm (1/16“) 140 - 280 19 - 27
2.0 mm (5/64“) 180 - 320 20 - 27
2.4 mm (3/32“) 240 - 380 22 - 28
2.8 mm (7/64“) 280 - 400 24 - 29

SHIELDING GAS: 100 % Argon (DIN EN ISO 14175 – I1); alternative 1 - 2 % O2 and 98 % Ar

RECOMMENDED WELDING PARAMETERS:

MACHINING:

Only by carbide tools and grinding.

PREHEATING:

Preheat temperature and working temperature should be chosen based on variables such as base material and its construction.

20 - 100 °C 20 - 200 °C 20 - 300 °C 20 - 400 °C 20 - 500 °C 20 - 600 °C 20 - 700 °C 20 - 800°C 20 - 900 °C
11.0 11.2 12.0 12.6 13.1 13.6 14.3 14.7 15.2

THERMAL AND ELECTRICAL CHARACTERISTICS:

THERMAL CONDUCTIVITY: ELECTRICAL RESISTIVITY: MAGNETISM:
14.5 W/(m*K) 87.38 µΩ*cm no

Piease observe all appropriate safety regulations. The technical information provided in this data sheet reflects the present state of knowledge. They do not form part of any 
sales contract as guaranteed properties of the delivered materials. Our standard terms and conditions apply to all contracts included.

Rev. 3.1 (01/2017)

DIN EN ISO 9001:2008
Cert. No. 01 100 040463
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PRODUCT HARDNESS2 MELTING RANGE TENSILE STRENGTH: DENSITY:

DUROLIT 25 20 - 30 HRC (up to 45 HRC work hardened) 1,329 - 1,410 °C 630 N/mm2 8.31 g/cm³

NOMINAL ANALYSIS OF UNDILUTED WELD METAL in % BY WEIGHT 1, 3:

PHYSICAL CHARACTERISTICS:

COMMON APPLICATIONS:

• hot forging tools
• aerospace industry
• turbo charger buckets

• gas turbine components
• steam valves
• chemical valves

• tong bits
• shear blades, pumps 

(high-temp liquides)

SERVICE TEMPERATURE:

up to
980 °C

GENERAL CHARACTERISTICS:

DUROLIT 25 is a cobalt-based flux-cored wire for Gas Metal Arc Welding (GMAW) applications. DUROLIT 25 deposits a co-
balt-based alloy with a low carbon austenitic structure. This alloy contains approximately 10 % nickel for matrix stability during 
elevated service temperature. It is resistant to hot corrosion, impact, wear and extreme temperature shocks and oxidation. The 
alloy is machineable by carbide tools. DUROLIT 25 is used for parts subjects to high operating temperatures in combination with 
all types of wear such as impact, pressure, corrosion, erosion.

CLASSIFICATION:

DIN EN 14700:  DIN 8555:
T Co1-300  MF 20-300-CKTZ

Piease observe all appropriate safety regulations. The technical information provided in this data sheet reflects the present state of knowledge. They do not form part of any 
sales contract as guaranteed properties of the delivered materials. Our standard terms and conditions apply to all contracts included.

Rev. 3.1 (01/2017)
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PRODUCT C Si Mn Cr Ni W Fe Co

DUROLIT 25 0.1 1 0.5 20 10 14.5 < 4 balance



19 DUROLIT 25

Coil „S“
15 kg (33 lb) Spool

Ø1.2 mm
Ø1.6 mm
Ø2.0 mm

Coil „B“
25 kg (55 lb) Spool

Ø2.4 mm
Ø2.8 mm

Drum
250 kg (550 lb) 

AVAILABLE PACKAGING4:

NOMINAL THERMAL EXPANSION COEFFICIENT (average for the stated temperature range) [µm/(m*K)]:

1 Nominal analysis is a guideline only for standard products. Does not include all incidental elements and may differ depending on the exact specification/
standard used when ordering.
2 Hardness: When written certification to a standard is required, please specify this when ordering. Certain products can also be certified to EN DIN, AMS, 
SAE and or other standards. Please contact us for mare details. Hardness numbers depend on the degree of cold working.  
3 Undiluted weld metal: Please note undiluted weld metal is depending upon the process parameters the chemistry and the hardness of weld deposit can 
vary from the values provided in the tables above.

Piease observe all appropriate safety regulations. The technical information provided in this data sheet reflects the present state of knowledge. They do not form part of any 
sales contract as guaranteed properties of the delivered materials. Our standard terms and conditions apply to all contracts included.

Rev. 3.1 (01/2017)

DIAMETER AMPS VOLTAGE CURRENT PREHEATING POST COOLING WELD. POSITION MAX. LAYERS
1.2 mm (0.045“) 130 - 240 18 - 26

DC+ or pulse

component 
specific

(Min. approx. 
350 °C)

slow cooling, 
if necessary 

furnace cooling
PA unlimited

1.6 mm (1/16“) 140 - 280 19 - 27
2.0 mm (5/64“) 180 - 320 20 - 27
2.4 mm (3/32“) 240 - 380 22 - 28
2.8 mm (7/64“) 280 - 400 24 - 29

SHIELDING GAS: 100 % Argon (DIN EN ISO 14175 – I1); alternative 1 - 2 % O2 and 98 % Ar

RECOMMENDED WELDING PARAMETERS:

MACHINING:

Only by carbide tools and grinding.

PREHEATING:

Preheat temperature and working temperature should be chosen based on variables such as base material and its construction.

20 - 100 °C 20 - 200 °C 20 - 300 °C 20 - 400 °C 20 - 500 °C 20 - 600 °C 20 - 700 °C 20 - 800 °C 20 - 900 °C
12.3 12.9 13.6 14.0 14.3 14.6 15.1 15.8 16.5

DIN EN ISO 9001:2008
Cert. No. 01 100 040463

THERMAL AND ELECTRICAL CHARACTERISTICS:

THERMAL CONDUCTIVITY: ELECTRICAL RESISTIVITY: MAGNETISM:
9.4 W/(m*K) 88.7 µΩ*cm no



• Our wide range of specialized surface hard-facing 
materials includes:

• Tungsten carbide rods for oxy-acetylene welding
• Nickel, cobalt and iron based flux cored wire
• FCAW wires with tungsten carbide and complex carbides 

to provide extremely hard and tough coatings, used 
principially for extreme wear applications

• Tungsten carbides, complex carbides and chromium 
carbides for manual arc welding

• PTA welding powders
• PTA machines, torches and powder feeders
• Powders for oxy-acetylene welding and spraying
• Fused crushed and spherical tungsten carbides
• Pre-manufactured replacement wear parts
• Thermal spray powders (conforming to DIN EN 1274)
• Thermal spray wires (conforming to DIN EN 14919)

DURUM VERSCHLEISS-SCHUTZ GMBH

Carl -Fr iedr ich-Benz-Str.  7
47877 Wil l ich,  Germany
Tel . :  +49 (0)  2154 4837 0
Fax:  +49 (0)  2154 4837 78

info@durum.de
www.durmat.com ©2017 DURUM VERSCHLEISS-SCHUTZ GMBH Rev. 3.1 (01/2017)


