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 SILVER BASED CONTACT MATERIALS



Contact Materials for  

Reliable Switching Operation

DODUCO Contact Materials for the 
use in different switching applications

Areas of application:

The main tasks of switching electrical 
contacts are to close and open elec-
trical circuits, in the closed stage to 
transmit electrical signals without 
distortion, and to carry currents with 
the least amount of energy losses.   
In their wide range of applications 
silver based contact materials have to 
meet different requirements which 
cannot all be fulfilled by pure silver. 
The development of alloys made by 
melt-metallurgical processes and 
powder metallurgical composite 
materials broadened the range of 
properties of silver based materials 
significantly. This offers the user a 
wider spectrum of silver materials, 
optimized for a variety of application 
requirements.

Telecommunication 
and Data Technology
Automotive 
Industrial Automation
Measurement and Control
Low Voltage Power Distribution

¢

¢

¢

¢

¢



Silver Alloys
Contact Materials Produced by Melt Metallurgy

Ag
(Fine Silver)

60

10.5
30 - 90

AgNi0.15
(Fine Grain Silver)

0.15 (Ni)

58

10.5
40 - 100

AgCuNi
(ARGODUR 27)

2 (Cu + Ni)

52

10.4
50 - 120

AgMgNi
(ARGODUR 32)

0.5 (Mg + Ni)

53

10.5
40 - 100

AgCu AgPd

3

52

10.4
45

30

7

10.9
75

5

51

10.4
55

40

5

10.8
80

10

50

10.3
60

50

3

10.8
85

28

48

10.1
90

Materials

Main Constituents
(besides Ag) in wt-%
Manufacturing Process

Typical Properties
Electrical Conductivity
(m/S ·mm²)
Density (g/cm³)
Vickers Hardness, HV 10

Forms of Supply
Wire

Contact 
Rivets
Strip
Profile

Contact Tips

Typical Applications

Melt Metallurgy

Broad applications, typically up to  30 A

 SILVER BASED CONTACT MATERIALS

SILVER (Fine or Pure Silver)

Highest electrical and 
thermal conductivity
Low contact resistance
Limited arc erosion resistance
Low weld resistance at 
high make currents
Tendency towards material transfer 
in DC circuits
Affinity to sulfide formation
Resistance against oxidation
Very good formability
Easy to attach by welding 
and brazing

Properties 
¢

¢

¢

¢

¢

¢

¢

¢

¢

SILVER ALLOYS 

AgNi 0.15 (Fine Grain Silver)

Slightly higher arc erosion 
resistance
Slightly higher mechanical strength
Low contact resistance

Silver-Copper AgCu3…28

Somewhat higher arc erosion 
resistance compared to Fine Silver
Less tendency towards 
material transfer
Higher resistance to arc erosion 
compared to Fine Silver
Higher mechanical strength
Good formability
Easy to attach by welding and 
brazing

Properties

Properties

¢

¢

¢

¢

¢

¢

¢

¢

¢

AgCuNi (ARGODUR 27)

Properties similar to AgCu3
Somewhat higher arc erosion 
resistance compared to Fine Silver
Finely dispersed micro structure
Good switching properties at 
elevated temperatures

AgMgNi (ARGODUR 32)

High electrical conductivity
Hard and brittle after precipitation 
hardening (up to 700°C)

Silver-Palladium AgPd 30…50

Resistant against sulfur containing 
environments
Highest arc erosion resistance for 
AgPd30

.

Properties

Properties

Properties

¢

¢

¢

¢

¢

¢

¢

¢



Silver-Nickel
Contact Materials Produced by Powder Metallurgy

current forms of supply
limited producible forms of supply

Ag/Ni

Various applications, typ. 5 to 30 A, also up to 100 A
(i.e. small contactors, axillary switches, relays, 

wiring devices, large appliances)

Starters 
for fluorescent lights

(Main) Power switches, 
against Ag/C 

10

50

10.2
50 - 110

20

46

10
80 - 120

15

48

10.1
70 - 115

30

41

9.8
80 - 135

40

37

9.7
82 - 150

Powder Metallurgy
(sintered, extruded, rolled or drawn)

Silver-Nickel 
Ag/Ni 10…20     

Made by powder metallurgy, 
sintered and extruded
High arc erosion resistance for 
currents up to 100 A
Resistant to welding for make 
currents up to 100 A
Good arc mobility properties
Good arc extinguishing properties
Non-conducting arcing

Properties
¢

¢

¢

¢

¢

¢

¢

¢

¢

¢

¢

¢

Non-conducting arcing
condensates on the insulating 
material walls
Low contact resistance
High electrical and thermal 
conductivity
Increased mechanical strength
Good formability
Easy to attach by welding and 
brazing

Silver-Nickel 
Ag/Ni 30…40   

Contact properties similar 
to Ag/Ni 10…20
Higher arc erosion resistance
Higher contact resistance
Slightly less formability

Properties
¢

¢

¢

¢

Materials

Nickel content in wt-%

Manufacturing Process

Typical Properties
Electrical Conductivity
(m/S ·mm²)
Density (g/cm³)
Vickers Hardness, HV 10

Forms of Supply
Wire

Contact 
Rivets
Strip
Profile

Contact Tips

Typical Applications



Silver-Tin Oxide 
Contact Materials

WO  a)³

Ag/SnO P / PW4² Ag/SnO PW10² 
8 

52

9.9
50

8

50

9.9
50

2

59

10
50

10

48

9.8
60

10 

49

9.8
55

10

x WO a)³

48

9.8
55

12

45

9.8
65

14

41

9.8
70

12 

–

46

9.7
60

12

46

9.7
60

Ag/SnO PC / PX² 

Bi O  + CuO b)² ³

 SILVER BASED CONTACT MATERIALS

Silver-Tin Oxide Ag/SnO2

Silver-tin oxide contact materials are 
characterized by high electrical 
contact life, low contact resistance, 
high resistance against welding of the 
contact parts, good arc moving 
properties and environmental 
compatibility. By adding other metal 
oxides and applying special 
manufacturing processes Ag/SnO2 

contact materials can be optimized 
for different applications and 
utilization categories. Choosing the 
most suitable material for a given use 
is best performed during a technical 
consultation meeting. 
Different processes are used for 
manufacturing Ag/SnO  materials: 2

a) Powder metallurgy from individual 
powders

b) Powder metallurgy based on 
doped oxide powders

For this traditional powder metallurgy 
process all components contained in 
the material, including any additives, 
are introduced to the powder mixture 
as individual powders.

To incorporate additive oxides to the 
tin oxide the reactive spray process 
(RSP) has shown its advantage. This 
process starts with an aqueous 
solution containing the tin and 
additive metals in a chemical
compound. This solution is atomized 
in a pressure vessel under high 

temperature. During the spontaneous 
evaporation of the water, each droplet 
is transformed into a salt crystal and 
then oxidized with a tin oxide particle 
which contains the uniformly 
dispersed additive oxides. The 
resulting doped tin oxide powder is 
then blended into silver powder.

For this method tin oxide powder is 
blended with low melting additives, 
for example Ag Mo , and 2 4

subsequently heat treated. During 
this processing step the tinoxide 
particle surface is coated with a thin 
additive layer.     

c) Powder metallurgy based on 
coated oxide powders

Materials
Oxide content in wt-%
Manufacturing Process

Additives

Typical Properties
Electrical Conductivity
(m/S ·mm²)
Density (g/cm³)
Vickers Hardness, HV 10

Forms of Supply
Wire

Contact 
Rivets
Strip
Profile

Contact Tips

Typical Applications

Powder Metallurgy
(sintered, extruded, rolled or drawn)

DC and AC switching Automotive switches and relays DC and AC switches 
and power interrupters



Bi O +CuO a)² ³

Ag/SnO PE² Ag/SnO PD² 
8

52

9.9
50

10

47

9.9
67

12

44

9.8
73

14

41

9.7
80

8

49

10
85

10

49

9.8
55

10

47

9.9
97

12

46

9.7
60

12

45

9.8
110

Melt Metallurgy
(alloy/cast, internally oxidized, rolled or drawn)

Ag/SnO TOSF² 

In O d)² ³ Ag MoO  c)² 4

current forms of supply
limited producible forms of supply

Further processing of these powder 
mixtures made by the different 
methods is performed in the usual 
ways of sintering and extruding. The 
resulting semi-finished products such 
as strips, profiles and wires are then 
used to manufacture contact tips and 
rivets. 

Production of silver-tin oxide by way 
of internal oxidation is possible with 
the addition of some other metals 
such as Indium and Bismuth. These 
materials are typically very brittle and 
exhibit higher contact resistance 
values which can, for example in 

d) Melt metallurgy based on internal 
oxidation

motor controls, lead to higher 
temperature rise during permanent 
current carrying.   
Their broader use covers mostly 
relays and switches, for which it is 
important to have a sufficiently ductile 
material with fine oxide dispersion. 
This can be achieved with optimized 
processing during internal oxidation 
as well as repeated extrusion steps. 
Adding a silver layer allows the 
manufacture of strips and profiles 
with a backing suitable for brazing or 
welding. 

During the powder metallurgical 
production the differently obtained 
powder mixtures are mostly 

processed by pressing, sintering and 
subsequent extrusion to produce 
strip and wire materials. The high 
degree of deformation during 
extrusion results in an uniform 
distribution of the SnO  particles and 2

high density values, both of which are 
most advantageous for the contact 
properties. The weldable or brazable 
backing required for most strips and 
contact tips is applied either by 
compound extrusion or cladding after 
the extrusion process. 

Materials
Oxide content in wt-%
Manufacturing Process

Additives

Typical Properties
Electrical Conductivity
(m/S ·mm²)
Density (g/cm³)
Vickers Hardness, HV 10

Forms of Supply
Wire

Contact 
Rivets
Strip
Profile

Contact Tips

Typical Applications

Powder Metallurgy
(sintered, extruded, rolled or drawn)

DC and AC relays and switching Power interrupters DC and AC relays and switches 
(especially L and C loads)



Silver-Zinc Oxide 
Contact Materials

Ag/ZnO P Ag/ZnO PW25
6

50

9.7
60

8

50

9.8
60

8

48

9.6
63

10

46

9.6
65

Ag WO c) 4 ²
 

 SILVER BASED CONTACT MATERIALS

Silver-Zinc Oxide Ag/ZnO
Silver-zinc oxide contact materials 
with 6 – 10 wt-% oxide content, 
including small other metal oxide 
additives, are manufactured 
exclusively by powder metallurgy. For 
applications in AC relays, wiring 
devices and appliances an additive of 
Ag WO  applied in the form of coated2 4

powders have shown good electrical 
performance. 

As for other silver-metal oxide 
materials the processing includes the 
production of  semi-finished materials
followed by manufacturing contact 
tips and/or contact rivets.

Due to their high welding and arc 
erosion resistance Ag/ZnO contact 
materials offer for some applications 
an economic alternative to the Ag/SnO2 

containing contact products. 

Materials
Oxide content in wt-%
Manufacturing Process

Additives

Typical Properties
Electrical Conductivity
(m/S ·mm²)
Density (g/cm³)
Vickers Hardness, HV 10

Forms of Supply
Wire

Contact 
Rivets
Strip
Profile

Contact Tips

Typical Applications

Powder Metallurgy
(sintered, extruded, rolled or drawn)

Motor controls Wiring devices (i.e.light switches) appliance controls



Silver-Cadmium Oxide 
   Contact Materials

Ag/CdO i.o. Ag/CdO p.m.
10

48

10.2
60

10

50

10.2
60

12

46

10.1
65

12

47

10.1
65

15

44

10.1
70

15

45

10
70

Various applications (not conforming to ELV and RoHS)

current forms of supply
limited producible forms of supply

Silver-Cadmium Oxide Ag/CdO
Silver-cadmium oxide contact 
materials with 10-15 wt-% CdO are 
produced by both methods, internal 
oxidation and powder metallurgy. 

For the manufacture of internally oxidized 
strip and wire materials the processing 
starts with a melt metallurgical alloy of 
silver and cadmium. When annealing the 
homogeneous alloy in an oxygen 
containing atmosphere below the melting 
point of silver, the oxygen diffuses from 
the surface into the interior of the material. 
It oxidizes the Cd to CdO which is then 
precipitated in the Ag matrix.

During the production of Ag/CdO contact 
materials different processing sequences 
for the internal oxidation are used depen-
ding on the type of the semi-finished 
product. 

For Ag/CdO wires the AgCd pre-material 
is completely oxidized, drawn to the 
required end diameter and for example 
then manufactured into contact rivets. For 
strips however the oxidation can be 
performed from one side only to a certain 
depth. Such two-layer strips with the 
oxidized layer on the contact surface and 
a AgCd alloy layer for easy brazing 
attachment on the bottom are used as 
starting materials for contact profiles or 
tapes and for contact tips. 

During the powder metallurgical produc-
tion the differently obtained powder 
mixtures are predominantly processed 
further into wire and strip by pressing, 
sintering and extrusion. Due to the high 
degree of deformation during extrusion, 
uniform CdO particle distribution and high 
density are achieved, which in turn are 
highly advantageous to the contact 
properties. For the ease of welding and 
brazing of contact tips and strip material, 
a bottom layer is applied by either com-
pound extrusion or by hot cladding with 
fine silver after extrusion.   

Materials
Oxide content in wt-%
Manufacturing Process

Additives

Typical Properties
Electrical Conductivity
(m/S ·mm²)
Density (g/cm³)
Vickers Hardness, HV 10

Forms of Supply
Wire

Contact 
Rivets
Strip
Profile

Contact Tips

Typical Applications

Melt Metallurgy
(alloy/cast, internally oxidized, rolled or drawn)

Powder Metallurgy
(sintered, extruded, rolled or drawn)



Silver-Graphite 
   Contact Materials

Ag/C Ag/C D Ag/C DF
2

48

9.4
42

3

46

9.1
40

4

44

8.8
38

5

42

8.6
36

3

46

9.1
40

4

44

8.8
38

5

43

8.6
37

3,8

44

9
53

Protective switches: circuit breakers, fault current interrupters, motor protectors

Switching Surface Switching Surface Switching Surface

 SILVER BASED CONTACT MATERIALS

Silver-Graphite Ag/C
Silver-graphite contact materials
are predominantly manufactured by 
extrusion of sintered Ag/C billets. 
The extrusion results in a high degree 
of densification of the material and 
graphite particle alignment along the 
direction of extrusion. Depending on 
the type of semi-finished material, 
either strip or in the form of rods, the 
graphite particles will be oriented either 
perpendicular (Ag/C) or parallel 
(Ag/C D or DF) to the switching 
surface. 
Because of the graphite particles 
dispersed in the silver matrix, Ag/C 
contact parts cannot be welded or 
brazed directly to substrates. 
Therefore a graphite-free bottom layer

is necessary for attachment. This can 
be achieved by de-carbonizing a thin 
layer through heat treatment or by 
compound extrusion of Ag/C billets 
with fine silver. 
Ag/C contact materials exhibit a very 
high resistance to contact welding, 
higher than any other contact material, 
but on the other side have only limited 
arc erosion resistance. This switching 
behavior is caused by the reaction of 
the embedded graphite with the 
atmosphere at high temperatures due 
to electric arc. For Ag/C components 
with the graphite particles oriented 
parallel to the contact surface the weld 
resistance is especially high. Since 
the contact surfaces after arcing 

consist of fine silver the contact 
resistance remains very low over the 
electrical life of such contact parts.
 
A disadvantage of Ag/C materials is 
their low arc erosion resistance. For 
Ag/C materials with horizontal graphite 
orientation an improvement of the 
erosion resistance can be achieved if 
part of the graphite powder is 
substituted with suitable fibers 
(Ag/C DF). The weld resistance of 
these materials depends on the 
proportion of the different graphite 
powder particles. 

Materials
Graphite content in wt-%
Manufacturing Process

Particle Orientation
(rel. to switching surface)

Typical Properties
Electrical Conductivity
(m/S ·mm²)
Density (g/cm³)
Vickers Hardness, HV 10

Forms of Supply
Wire

Contact 
Rivets
Strip
Profile

Contact Tips

Typical Applications

parallel parallel

Ag layerAg layerDecarbonized section

perpendicular

Powder Metallurgy
(sintered, extruded, rolled or drawn and decarbonized)



                   Silver-Refractory 
                                                Contact Materials

Ag/W Ag/WC Ag/WC/C Ag/Mo
50

26

40

24

60

24

50

22

65

22

60

21

70

20

65

20

75

18

80

18

16

33-36

30-46

Power switches and device protection Circuit breakers

C (2 wt-%)

50

20

10.0
120 - 140

60

18

9.9
120 - 140

70

17

9.8
120 - 140

12.9 - 15.9
160 - 280

11.6 - 12.8
130 - 160

8.9-10.4

28

23-32

40-60

Cu + NiCu + Ni Cu + Ni

current forms of supply
limited producible forms of supply

Silver-Tungsten Ag/W
Silver-tungsten contact materials combine 
the high electrical conductivity of silver 
with the high arc erosion resistance of the 
high-melting tungsten. These materials 
containing typically 50-80 wt-% tungsten 
are usually manufactured by powder 
metallurgy either through liquid phase 
sintering or by infiltration. 
Under repeated switching operations 
at nominal arcing currents poorly con-
ductive surface layers of tungsten 
oxide or intermetallic oxides (Silver-
Tungstate) are often formed on the 
contact surface of Ag/W. These may 
result in a significant increase of the 
contact resistance leading to tempera-
ture rise during current flow that can 
exceed specified limits. Therefore 
Ag/W is often paired to Ag/C contact 
parts in many switchgear designs.   
Ag/W contact materials are mainly  
used as arcing contacts in higher load 

circuit breakers and as main contacts in 
protective switching devices for lower 
and medium loads.

Silver-Tungsten Carbide Ag/WC
This family of contact materials typically 
containing 40-60 wt-% tungsten 
carbide consists of a combination of the 
hard and wear resistant WC with high 
conductivity Ag. Compared to Ag/W 
these Ag/WC materials are charac-
terized by a higher weld resistance. 
They also exhibit a lower increase in 
contact resistance under nominal load 
switching duty because of the formation 
of a CO containing cover gas during 
arcing, which in turn limits the access of 
oxygen und resulting oxide formation on 
the contact surface. 
For even higher restrictions on heat rise 
small additives of graphite are used 
which in turn however reduce the arc 
erosion resistance to a certain degree. 

Such silver-tungsten carbide+graphite 
materials with 27 wt-% WC and 3 wt-% 
graphite or 16 wt-% WC and 2 wt-% 
graphite are manufactured as discrete 
tips utilizing the press-sinter-repress 
(PSR) process.

Silver-Molybdenum Ag/Mo
Silver-molybdenum contacts with 
50-70 wt% molybdenum are typically 
produced using the Press-Sinter-
Infiltrate (PSI) process. Their contact 
properties are similar to those of Ag/W 
materials. Since the molybdenum oxide 
is thermally less stable than tungsten 
oxide, the self-cleaning effect of Ag/Mo 
contact surfaces is more pronounced 
and the contact resistance lower than 
that of Ag/W materials. The main 
applications of Ag/Mo contacts are in 
equipment protecting switching 
devices. 

Materials
W, WC or Mo content wt-%

Manufacturing Process

Additives

Typical Properties
Electrical Conductivity
(m/S ·mm²)
Density (g/cm³)
Vickers Hardness, HV 10

Forms of Supply
Contact Tips

Typical Applications

Powder Metallurgy
(Discrete Tips: Press-Sinter-Repress and/or P S infiltrate)



        
Wire

Forms of Supply

Cut-off knivesWelding electrode

Welding electrode

Coining punch
Contact material wire

Carrier strip

Wire-Staked Contacts Wire-Welded Contact Cold Bonding of Composite Rivets

Hot Bonding of Composite Rivets

Contact Rivets
Solid contact rivets consisting of only 
contact material or composite and tri-
metal contact rivets made from con-
tact material and copper as carrier ma-
terial are available.

 

Wire-Welded Contact Parts
Wire is fed horizontally or vertically to 
carrier strip material. Welded wire seg-
ments are subsequently coined into 
their final contact configuration.

 SILVER BASED CONTACT MATERIALS

Wires from silver and silver alloys (i.e. 
AgNi0.15, AgCu3, AgPd30, AgCdO 
int.ox), from powder metallurgical 
silver-based materials (i.e. Ag/Ni, 
AgSnO , Ag/ZnO, Ag/CdO) and from 2

high precious  alloys (i.e. AuAg8, 

PdCu15) are manufactured by 
extrusion and subsequent drawing 
and annealing process steps. They 
are the starting material for the 
manufacture of a variety of contact 
parts and components. 

All technologies shown are utilized at 
DODUCO and we offer any required 
depth of manufacturing integration. 

0.5 +/- 0.01 mm to 4.5 +/- 0.04 mm

Typical wire dimensions and 
tolerances:

Wire-Staked Contact Parts
Contact material in the form of wire is 
fed to a carrier or progression strip 
during stamping.
A wire segment is coined into a solid 
rivet for a single headed or double-
headed contact.  



        
Contact Rivets

Forms of Supply

Contact rivets have been a proven and 
economical solution for reliable con-
tact designs in many electromechani-
cal devices. They are used in relays, 
smaller switches, control devices, in 
thermostats and many other switching 
devices in low voltage power distribu-
tion, appliances, automotive controls, 
measuring and control and in telecom-
munications. 
Growing miniaturization in the electri-
cal industry and expanding automation 
are continually demanding higher reli-
ability of components. This also leads 
to increased requirements for tighter 
tolerances  and suitability of the con-
tact materials used. 

Design variety  
Corresponding to the variety in their ar-
eas of application, contact rivets are 
manufactured in a broad variety of 
forms and using a wide spectrum of 
contact materials. DODUCO offers 
contact rivets in the form of solid, com-
posite and tri-metal rivets with different 
silver-based contact materials.

Dimensions and tolerances
Depending on the type of contact ma-
terial certain limitations apply to con-
tact rivets for the ration of head to 
shank diameter. This applies also to 
the head height of the rivet while on 
the other hand the shank length can 
vary to a larger extend for a given 
shank diameter. For certain contact riv-
ets gold electroplating is applied: this 
gold layer serve as a protective layer 
for extended storage while thicker lay-
ers extend the application range to 
very low electrical loads (“dry circuit”).

Tri-metal Rivets
Tri-metal rivets are manufactured ei-
ther by bonding of multiple wire seg-
ments or by cutting and forming from a 
suitable tri-metal strip. When using the 
latter method it is also possible to use 
different contact materials for the con-
tact layers if different load conditions 
have to be controlled.  

Composite Rivets
Composite rivets are mostly produced 
directly from wires using different pro-
cesses. This is achieved on specialty 
machines which to a large extend are
developed by DODUCO. 
For manufacturing from wire DODUCO 
employs equipment for cold bonding 
as well as hot welding.

Solid Rivets
Solid rivets are formed or headed from 
wire. 
Manufacturing is fully automated and 
scrap-free and therefore very 
economical.                     



        
Miniature Profiles

Forms of Supply

500 µm
500 µm

500 µm

500 µm

500 µm
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 SILVER BASED CONTACT MATERIALS

Miniature profiles, also called mini-
profiles or weld tapes, are used in 
relays, switches, pushbuttons, minia-
ture motors and positioning actuators 
as reliable contact components. They 
consist of a solid contact material or 
are composed of multiple precious 
metal and base metal layers. 

 
Precious metal savings 
Optimum control of contact size 
and layer thickness of the contact 
material within small dimensional 
tolerances
Design options
Mini-profiles can closely match the 
application with shape and contact 
material combinations 
Economics
Mini-profiles can be used for 
seam-welding in rolling direction of 
carrier strip material or for 
horizontal welding of profile/tape 
segments.

on strip material
Welded mini-profile segments on 
pre-punched carrier strips
Welded mini-profile segments on 
precision stamped parts on strips 
or as discrete contact parts

The schematics show different design 
shapes for mini-profiles. Deciding on a 
specific mini-profile design, its 
dimensions and shape, is determined 
by requirements given from the 
electromechanical component.

The use of mini-profiles has the 
following advantages:

Forms of supply

Profile designs

¢

¢

¢

¢

¢

¢

¢

Mini-profiles as semi-finished 
material (coiled on spools)
Seam-welded mini-profiles 

Base materials 

Profile bottom surface

 

 
Selecting the base material of the 
profile serves the same purpose as 
the detailed design of the pattern on 
the very bottom surface. The welding 
heat should be concentrated in the 
transition of profile to carrier material. 
For this the base materials exhibit a 
comparably low electrical and thermal 
conductivity. During manufacturing of 
the mini-profile the different cold 
working properties of the base and 
contact materials have to be 
considered. 
Mini-profiles can also be coated on 
the bottom side with a brazing alloy, 
preferably L-Ag15P (CP 102) with a 

>final thickness of  0.015 mm. With 
this coating added, a high percentage 
of bond area between carrier and 
profile can be achieved. 

  
Miniature profiles are attached to the 
carrier materials by resistance welding 
or short-term brazing. The two most 
useful bottom profile designs are:

¢

¢

¢

¢

¢

¢

¢

¢

¢

¢

¢

Weld rails: 
The number of rails as well as their 
height and width are determined by 
the total width of the profile.  
Diamond pattern:
They are mostly aligned in three 
rows along the length of the profile. 
Their defining parameters are their 
angle, width and height. 

The reliability of weld joints is 
dependent on the following paramters:

Material of the contact and profile 
bottom 
Size of the profile to be welded
Shape and number of weld rails

Coating of the contact carrier strip
Dimensions and geometry of the 
stamped carrier strip
Surface cleanliness of the 
materials to be joined
Material and geometry of the 
welding electrodes
Mechanical and electrical 
parameters of the weld equipment

The following are typical guidance 
values for the base width and 
thickness of DODUCO miniature 
profiles:

> Profile width: 0.50 ± 0.020 mm
 >Profile height:  0.25 ± 0.005 mm

The thickness of gold contact layers 
deposited by PVD is depending on 
requirements in the range of               
0.2 to 5.0 µm with a thickness 
tolerance of approximately ± 10%

Welding of Mini-profiles

Dimensions and tolerances

Carrier or substrate material 



                      
Contact Tips 

Forms of Supply

Flat or shaped contact tips, welded or 
brazed to contact carriers, are widely 
used in higher power electrical 
switching devices. Depending on the 
contact material and specific shapes 
these tips are produced by various 
manufacturing technologies. The most 
frequently used ones are:

Stamping from strips and profiles
Cutting from extruded rods
Pressing, sintering and 
infiltration (PSI)
Pressing, sintering and 
re-pressing (PSR)
Pressing and sintering

For stamping sufficiently ductile 
materials are required. These are 
mainly silver-alloys, silver-nickel, 
silver-metal oxide, silver-graphite (with 
graphite orientation parallel to the 
switching surface). Silver-metal oxides 
and silver-graphite need an additional 
well brazable or weldable silver layer 
on the underside which can be 
bonded to the bulk contact material by 

¢

¢

¢

¢

¢

different processes. To further 
economize the final attachment 
process, strips and profiles are often 
coated on the bottom side with an 
additional layer of a suitable brazing 
alloy such as L-Ag 15P (CP 102) for 
example. 

For silver-graphite with the graphite 
orientation perpendicular to the 
switching surface the brazable 
underside is achieved by cutting tips 
from extruded rods and using de-
carbonization processes to burn out 
graphite to a pre-defined thickness. 

The press – sinter – infiltrate process 
(PSI) is used mainly for Ag/W and 
Cu/W material tips with a tungsten 
content > 50 wt-%. An excess layer of 
silver or copper on the underside of 
the contacts facilitates subsequent 
brazing or welding of the tips to 
contact carriers.  

The press – sinter – re-press method 
(PSR) allows the economic 

manufacture of shaped contact parts 
with silver or copper contents > 70 wt-
%. This process also allows parts to 
be pressed with two layers, with the 
upper one being the contact material 
and the underside consisting of pure 
silver or copper to support  easy 
attachment by brazing.

Press – sinter processes are limited to 
to the manufacturing of smaller silver-
tungsten tips with a silver content of 
approximately 65 wt-%.

Attachment Method: Welding
Bonding area: Approx. 5 – 25 mm²
Attachment Method: Brazing
Bonding Area: > 25 mm²

Because of the wide variety in shapes 
for contact tips and formed contact 
parts the user and manufacturer 
usually agree on  special parts with 
specific quality criteria and 
dimensional tolerances. 

Dimensional ranges



        
Strips/Semi-finished Contact Materials

Forms of Supply 

 SILVER BASED CONTACT MATERIALS

Roll electrode

Roll electrode

Contact strip

Carrier strip

Seam welding

Strip materials are considerably larger 
in dimension than for example profiles, 
their manufacturing processes 
however are similar. Semi-finished 
materials and the contact components 
produced using them are mainly 
configured for the use in higher 
electrical loads. The contact materials 
employed are exclusively silver based 
and the properties of their underside 
are determined by the manufacturing 
technology and the carrier material.

  
Cold roll-cladding
Both components, the contact 
material as well as the carrier 
material are used in the form of 
endless strip. The bond between 
the materials is achieved by a high 
degree of deformation as well as 
special surface preparation right 
before the actual roll-bonding. 

Hot cladding
The contact material is pressed into 
pre-milled grooves of a rectangular 
bar of base material. This material 
package is then bonded by 
applying pressure under elevated 
temperatures. The addition of 
brazing alloy between the 
the metallurgical bond. After the 

Manufacturing technologies
¢

¢

b

amin
b max1

b max2

s
s

B

d
d

Hot cladding of semi-finished strip

H2

Bonding press

Precious metal

Carrier material

Protective Atmosphere
H2

the metallurgical bond. After the 
hot-press-bonding multiple rolling 
steps are performed to achieve the 
desired material thickness. 

 

Hot cladding of semi-finished strip
Contact materials
Ag, Ag alloys, Ag/Ni,
for special cases also 
Ag/SnO , Ag/ZnO²

Cu, CuSn, CuNiZn, CiNiSn,
CuFe, + others

B: max. 150 mm
d: 0.08 - 5 mm
s: min 2µm; max. 60% of d
b: min. 2 mm

When specifying the thickness of the 
precious material inlay, we recom-
mend to use the minimum value.

components can further enhance 

Carrier material

Common carrier materials

Typical dimensions

Seam-welded strip materials 
(FDR-Profiles)
Seam-welding is defined as a 
resistance welding process by which 
the contact material in the form of wire, 
profile or narrow clad strip is welded 
by roll electrodes continuously or in a 
sequence of overlapping weld pulses 
to the carrier strip material. The actual 
welding is achieved through 
simultaneous application of pressure 
and heat. Except for the very small 
actual welding joint area the starting 
hardness of the base material is 
maintained because of the limited 
short time heat supply during welding. 
This allows the use of spring hard 
materials without losses in their 
mechanical strength. The use of clad 
contact bimetals and tapes as contact 
pre-materials allows minimizing the 
use of costly precious metals tailored 
to the requirement on optimum 
reliability over the expected electrical 
life of the contact components. 

Cu, CuSn, CuNiZn, and others
Typical carrier materials

Cold roll-cladding of semi-finished strip

Carrier material                           Clad strip

PM strip

Cold working   Rolling reduction >50%     Up-coller



Toplay brazing with an inductive 
heating inline equipment (schematic)

Brazing alloy with flux
Contact strip                                           Induction coil

Carrier material

Typical configurations of toplay contact materials

Dimensions

Guide fixture

Guide fixture

Support table                       Support table

Single stripe toplay Single profiled toplay Dual stripe toplay
Over and under 
dual stripe toplay

Dual stripe toplay 
on multi-gauge backing

Edge layer toplay 
on dual gauge base

Single stripe 
overlay cladding

Double-side
overlay cladding Inlay strip Edgelay cladding Double edgeley Triple-layer cladding

Typical configurations for clad contact strips

a

c
B

s

bf

d

Wire

Profile

Toplay-profiles
The toplay process starts with a flat or 
profile shaped contact material strip 
with a brazable underside which is 
fed together with the wider non-
precious carrier material and in most 
cases an intermediate thin tape of 
brazing alloy into an induction brazing 
machine.
An evenly spread out and reliable 
braze joint is created between the 
contact and base metal strip. 

The combined material strip is fully 
annealed during the brazing operation 
and re-hardened during a subsequent 
rolling step between shaped rolls. In this 
way different shapes and configurations 
can easily be obtained.  

Physical properties and dimensional 
tolerances of toplay profiles are 
derived from the DIN EN 1652 
standards for Cu alloys.

Typical dimensions

Quality criteria and tolerances

a n

s

B

d
B: 10 - 100 mm     s:  0.3 - 3 mm
d:    0.3 - 4 mm     n:   2 - 20 mm



        
Stampings   Forms of Supply 

 SILVER BASED CONTACT MATERIALS

DODUCO manufactures precision 
stamped parts with electrical contact 
functions. These can be welded, 
brazed, rivet-staked, electroplated, 
made from semi-finished contact 
strips, have bondable surfaces with a 
press zone or are pre-mounted.

Welded stamped parts
The contacts are attached by 
resistance welding fed in the form of 
wire, profile tape or as discrete 
contact tips. Depending on the 
application, contact materials based 
on gold, palladium or silver are 
utilized.

Pre-mounted stamped parts
The combining of individual stamping 
grids by coining, riveting and welding 
is performed in a progressive die. 
This way different properties such as, 
for example, high electrical conduc-
tivity and superior spring properties 
can be combined in a single pre-
mounted component. 

Depending on the customer's request 
they can be supplied as individual 
parts, as continuous strip, in combs 
or as blister-packed. DODUCO has a 
broad competence and all the 
necessary equipment to design and 
build high value tooling. 

Electroplated stamped parts
DODUCO's stamping technology has 
the capability to produce stamped 
parts with functional coating as a 
single source supplier. Electroplated 
continuous as well as pre-stamped 
strip materials are applied. 
We employ different selective electro-
plating technologies up to dual-side 
spot plating. Electroplating materials 
include pure gold, hard gold, silver, 
palladium-nickel, copper, nickel, 
nickel-phosphorus, as well as tin. In 
addition hot-dipped tin strip can be 
used. 

Rivet-staked stamped parts 
Using contact rivets in composite or 
tri-metal configuration allows the 
minimizing of precious metal to the 
smallest amounts possible for a given 
switching function. During wire 
staking - the forming of a rivet shaped 
contact in the progressive die - the 
rivet is manufactured without 
additional processing cost and the 
production rate is increased. 

Added value for the customer
by combining the described techno-
logies and adding for example 
multiple in-die tapping stations to the 
progressive die, DODUCO offers 
highly economic solutions on the 
highest technology level.

Stamped parts from semi-finished 
contact strips
Stamped parts are manufactured 
from endless strips, already 
containing the contact material. 
The contact materials applied in our 
mill operations are based on gold, 
palladium and silver. 
For bondable surfaces Aluminum is 
used. 

Stamped parts with bondable 
surfaces
Besides having many years 
experience in the manufacture of AlSi 
clad strip materials, DODUCO also 
utilizes such strips for subsequent 
stamping operations.



       Examples of 

Applications
  Switching Device                                          Switching or                       Contact Material
                                                                        Nominal Current                                                                      

Relays (AC)
Low current relays     µ A ... 10 A Au, AuAg20, Ag, Ag+AuCo0,2, AgNi0,15, AgPd30, 
Power relays AgPd30+AuCo0,3

Relays (DC)
Automotive relays 0,1 A ... 50 A Ag, AgNi0,15, AgCu3, Ag/SnO 12²

 Low current relays 0,1 A ... 10 A Ag, AgNi0,15
Flasher > 10 A PdCu15(+) against Ag(-), Ag/SnO 12²
Resistive loads > 10 A AgNi0,15, Ag/Ni 10
Motor loads > 10 A AgNi0,15, Ag/Ni 10
Lamp loads > 50 A Ag/SnO 12²

Control Switches  <  10 A AgNi0,15
> 10 A Ag/Ni 10...20

Wiring devices (light switches)            <     10 A           AgNi0,15, AgCu3, Ag/Ni 10, 
> 10 A Ag/ZnO 6...10PW25, Ag/Ni 20

Appliance controls < 10 A AgNi0,15, AgCu3
> 50 A Ag/Ni 10...20, Ag/ZnO 6...10PW25
< 50 A Ag/SnO  8...12²

Main switches, <   100 A Ag/Ni 10, Ag/SnO , Ag/C DF, Ag/C4 against Ag/SnO  12,² ²
Staircase controls Ag/ZnO 6...10PW25

Auxiliary current switches < 10 A Ag, AgNi0,15, AgCu3, Ag/Ni 10
<   100 A Ag/Ni 10...20, Ag/ZnO 6...10PW25

Motor controls < 10 A AgNi0,15, AgCu3
Protective and cam switches <   100 A Ag/Ni 10...20, Ag/SnO  8...12, Ag/ZnO 6...10PW25²

>   100 A Ag/SnO  8...12²
Circuit breakers (MCB) < 50 A Ag/C 2...5 against Cu, Ag/C DF against Cu

> 50 A Ag/C 3...5 against Ag/Cu3, A

<   100 A Ag/C 4...5 against Ag/Ni 20...40, Ag/ZnO 8, Fault current interrupters
Ag/SnO  12, Ag/W 50...60(RCCB) ²

<   4 A Ag/Ni10, Ag/ZnO 8 against Ag/Ni 10, Motor protective switches
Ag/C3 against Ag/Ni 10, Ag/C4 against Ag/Ni 15, 

< 25 A Ag/ZnO 8 against Ag/Ni 10, Ag/C4 against Ag/Ni 15, 
> 40 A Ag/SnO  12, Ag/C DF against Ag/ZnO 6PW25,²

Ag/C 2...4 against Ag/Ni 10, Ag/SnO  12²
> 63 A Ag/SnO  12, Ag/C3 against Ag/SnO  8...12, Ag/ZnO 8,Molded case circuit breakers ²²100 A

 ...  250 A Ag/C DF, Ag/C 4...5 against Ag/Ni 30...40(MCCB)
(without acing contacts) >   250 A Ag/C5 against Ag/Ni 40

             >   250 A Current carrying contacts:Air circuit breakers (ACB)
Ag, Ag/Ni0,15, Ag/SnO  12, Ag/W50With main and arcing contacts ²
Pre- and arcing contats:
Ag/W 70...80, Cu/W 70...80

¢
¢

¢
¢
¢
¢
¢
¢

Do you have any questions about our products? 
Please contact us by telephone or email!
Phone: +49 7231 602-566
Mail: contactmaterials@doduco.net
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WE KNOW HOW

DODUCO GmbH
Im Altgefäll 12
75181 Pforzheim
Germany
Phone +49 7231 602-0
Fax      +49 7231 602-398

DODUCO GmbH
Breite Seite 1
74889 Sinsheim
Germany
Phone  +49 7261 409-0
Fax +49 7261 409-288

~
DODUCO ESPANA, S.L.
Manises 1
28224 Pozuelo de Alarcón
Spain
Phone +34 91 799-4620
Fax +34 91 799-4655

DODUCO (Tianjin) Co., Ltd.
32, Jingshui Road, Nankai District 
Tianjin, PC 300111 
P.R. China
Phone +86 22 2764-1538
Fax +86 22 2764-1609

http://www.doduco.net
Mail: contactmaterials@doduco.net
Phone: +49 7231 602-566


