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DESCRIPTION

FIELD

[0001] The present application relates to a low voltage circuit breaker, and specifically to a low
voltage circuit breaker having a bi-layered moving contact.

BACKGROUND

[0002] Low voltage circuit breakers arc common in domestic, commercial and industrial
applications. A low voltage circuit breaker can be an automatically operated electrical switch,
specifically designed and configured to protect an electrical circuit from damage caused by
excess current, typically resulting from an overload or short circuit. Its basic function is to
interrupt current flow after a fault is detected. Unlike a fuse, which operates once and then
must be replaced, a circuit breaker can be reset (either manually or automatically) to resume
normal operation. WO 2015/158373 A1 shows an electrical switching device.

[0003] A low voltage circuit breaker normally includes a contact system having two contacts
that arc electrically connectable and disconnectable relative to one another. Contacts,
particularly the moving contacts, in low voltage circuit breakers are normally made of an AQWC
material that includes, in mass-%, an Ag content of 60 % and a WC content of 40 %. The high
Ag content provides a low contact resistance and a good oxidation resistance. However, Ag is
an expensive material, has a low resistance against arc erosion and is relatively weak,
particularly when compared to WC. Therefore, conventional contacts for low voltage circuit
breakers are cost intensive to manufacture and have only a reduced life time.

SUMMARY

[0004] The above-mentioned shortcomings, disadvantages and problems are addressed
herein which will be understood by reading and understanding the following specification.
Specifically, the present disclosure outlines a cost efficient and reliable contact for a low voltage
circuit breaker.

[0005] According to an aspect, a low voltage circuit breaker is provided. The low voltage circuit
breaker includes a contact system with a first contact and a second contact that arc electrically
connectable and disconnectable relative to one another. The first contact includes a body
having a first layer and a second layer, wherein the first layer is arranged on the second layer
and is configured to come in contact with the second contact for providing the electrical
connection with the second contact. The first layer has a first material composition having an
Ag content that is higher than an Ag content of a second material composition of the second
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layer. Further, the first material composition has a WC content that is lower than a WC content
of the second material composition.

[0006] According to embodiments, the first layer can have a WC/Ag ratio of equal to or smaller
than 80/20, specifically equal to or smaller than 50/50, particularly equal to or smaller than
40/60. Alternatively or additionally, the second layer can have a WC/Ag ratio of equal to or
greater than 20/80, specifically equal to or greater than 50/50, particularly equal to or greater
than 60/40.

[0007] According to embodiments, the first material composition can include, in mass-%, Ag:
30 to 80, W: 25 to 65, Ni: 0 to 40, Co: 0 to 40, Cu: 0t0 40, C: 1.5t0 5, Cr: 0 to 20, Mo 0 to 20,
the balance being Fe and inevitable impurities, wherein Ag, W, Ni, Co, Cu, C, Cr and Mo are
included in a total amount of at least 80%. According to embodiments, the first material
composition can include, in mass-%, Cu: 0 to 20. Specifically, the first material composition can
include, in mass-%, Ag: 40 to 65, W: 30 to 50, Ni: 0 to 10, Co: 0 to 10, Cu: 0 to 5, C: 2 to 3.5,
the balance being Fe and inevitable impurities, wherein Ag, W, Ni, Co, Cu and C are included
in a total amount of at least 96%.

[0008] According to embodiments, the second material composition can include, in mass-%,
Ag: 20 to 70, W: 35 to 75, Ni: 0 to 40, Co: 0 to 40, Cu: 0 to 40, C: 2 t0 5.5, Cr: 0 to 20, Mo 0 to
20, the balance being Fe and inevitable impurities, wherein Ag, W, Ni, Co, Cu, C, Cr and Mo
are included in a total amount of at least 80%. According to embodiments, the second material
composition can include, in mass-%, Cu: 0 to 20. Specifically, the second material composition
can include, in mass-%, Ag: 35 to 75, W. 40 to 60, Ni: 0 to 10, Co: 0to 10, Cu: 0t0o 5, C: 2.5 to
4.5, the balance being Fe and inevitable impurities, wherein Ag, W, Ni, Co, Cu and C are
included in a total amount of at least 96%.

[0009] According to embodiments, the first layer can have a first conductivity that is higher
than a second conductivity of the second layer. In particular, first conductivity can be equal to
or greater than 10 MS/m, specifically equal to or greater than 15 MS/m and/or equal to or
smaller than 35 MS/m, specifically equal to or smaller than 20 MS/m. Alternatively or
additionally, the second conductivity can be equal to or greater than 5 MS/m, specifically equal
to or greater than 8 MS/m and/or equal to or smaller than 30 MS/m, specifically equal to or
smaller than 20 MS/m.

[0010] According to embodiments, the first layer can have a first hardness that is smaller than
a second hardness. The first hardness and the second hardness can be determined and/or
measured by the Vickers HV1 hardness testing method according to Standard 1SO 6507-1. In
particular, the first hardness can be equal to or greater than 130 HV1 and/or equal to or
smaller than 200 HV1. Alternatively or additionally, the second hardness can be equal to or
greater than 150 HV1, specifically equal to or greater than 180 HV1 and/or equal to or smaller
than 600 HV1, specifically equal to or smaller than 500 HV1.

[0011] According to embodiments, the first layer can have a first thickness being equal to or
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greater than 3% of a body thickness of the body, specifically equal to or greater than 10% of
the body thickness and/or equal to or smaller than 75% of the body thickness.

[0012] According to embodiments, the first layer and the second layer can make up at least 80
mass-% of the body.

[0013] According to embodiments, the body further can include a transition zone between the
first layer and the second layer. An Ag content of the transition zone can be gradually changed
from the Ag content of the first layer to the Ag content of the second layer. Alternatively or
additionally, a WC content of the transition zone can be gradually changed from the WC
content of the first layer to the WC content of the second layer.

[0014] According to embodiments, a rated number of switching operations of the low voltage
circuit breaker at a rated nominal current can be equal to or smaller than 20000. In particular,
a rated number of switching operations of the low voltage circuit breaker at a rated nominal
current can be up to 20000.

[0015] According to embodiments, the low voltage circuit breaker can be rated for a rated
voltage of equal to or greater than 100 V, and/or equal to or smaller than 1200 V, specifically
equal to or smaller than 690 V.

[0016] According to embodiments, the low voltage circuit breaker can be rated for a current of
equal to or greater than 10 A, specifically equal to or greater than 16 A and/or equal to or
smaller than 12000 A, specifically equal to or smaller than 6300 A.

[0017] According to embodiments, the low voltage circuit breaker can be rated for a short
circuit current of equal to or greater than 0.4 kA, specifically equal to or greater than 1 kA
and/or equal to or smaller than 400 kA, specifically equal to or smaller than 200 kA.

[0018] According to embodiments, the second contact can have a third conductivity being
higher than a common conductivity of the body of the first contact. Alternatively or additionally,
the second contact can have a third hardness being lower than a common hardness of the
body of the first contact.

[0019] According to embodiments, the first contact can be attached to a carrier. Further, the
carrier can be configured to be rotated about an axis, e.g. for selectively providing and
breaking an electrical connection with the second contact. Accordingly, the first contact can be
configured to be rotated about an axis, e.g. for selectively providing and breaking an electrical
connection with the second contact.

[0020] According to embodiments, wherein the first layer and the second layer can be formed
by a powder metallurgical process such as sintering.

[0021] Embodiments are also directed at apparatuses for carrying out the disclosed methods



DK/EP 3382730 T3

and include apparatus parts for performing each described method aspect. These method
aspects may be performed by way of hardware components, a computer programmed by
appropriate software, by any combination of the two or in any other manner. Furthermore,
embodiments according to the disclosure are also directed at methods for operating the
described apparatus. The methods for operating the described apparatus include method
aspects for carrying out functions of the apparatus.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022] So that the manner in which the above recited features of the present disclosure can be
understood in detail, a more particular description of the disclosure, briefly summarized above,
may be had by reference to embodiments. The accompanying drawings relate to embodiments
of the disclosure and are described in the following:

FIG.1 shows a schematic view of a low voltage circuit breaker in a disconnected state;
FIG. 2 shows a schematic view of a low voltage circuit breaker in a connected state;
FIG. 3 shows a schematic view of a first contact of a low voltage circuit breaker;

FIG. 4 shows a schematic view of a first contact of a low voltage circuit breaker;

FIG. 5 shows a graph illustrating a dependence of a conductivity on a WC content; and

FIG. 6 shows a graph illustrating a dependence of a hardness on a WC content.

DETAILED DESCRIPTION OF EMBODIMENTS

[0023] Reference will now be made in detail to the various embodiments of the disclosure, one
or more examples of which are illustrated in the figures. Within the following description of the
drawings, the same reference numbers refer to same components. Typically, only the
differences with respect to individual embodiments are described. Each example is provided by
way of explanation of the disclosure and is not meant as a limitation of the disclosure. Further,
features illustrated or described as part of one embodiment can be used on or in conjunction
with other embodiments to yield yet a further embodiment. It is intended that the description
includes such modifications and variations. Unless otherwise stated herein, a percentage for a
specific element in a chemical composition shall refer to a mass percentage of that element in
the chemical composition.

[0024] FIGs. 1 and 2 show a low voltage circuit breaker 100. The low voltage circuit breaker
100 can be an automatically operated electrical switch, specifically designed and configured to
protect an electrical circuit from damage caused by excess current, typically resulting from an
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overload or short circuit. Its basic function is to interrupt current flow after a fault is detected.
Unlike a fuse, which operates once and then must be replaced, a circuit breaker can be reset
(either manually or automatically) to resume normal operation. According to embodiments
herein, the low voltage circuit breaker 100 can be configured for a rated number of switching
operations at a rated nominal current of equal to or smaller than 20000. In particular, a rated
number of switching operations of the low voltage circuit breaker at a rated nominal current
can up to 20000. That is, the low voltage circuit breaker 100 can be rated for about 20000
switching operations.

[0025] In the context of the present disclosure, "low voltage" can be understood as being equal
to or smaller than about 1200 V. According to embodiments described herein, the low voltage
circuit breaker 100 can be rated for a rated voltage of equal to or greater than 100 V, and/or
equal to or smaller than 1200 V, specifically equal to or smaller than 690 V. Additionally or
alternatively, the low voltage circuit breaker 100 can be rated for a rated current of equal to or
greater than 10 A, specifically equal to or greater than 16 A and/or equal to or smaller than
12000 A, specifically equal to or smaller than 6300 A. Additionally or alternatively, the low
voltage circuit breaker 100 can be rated for a rated short circuit current of equal to or greater
than 0.4 kA, specifically equal to or greater than 1 kA and/or equal to or smaller than 400 kA,
specifically equal to or smaller than 200 kA.

[0026] The low voltage circuit breaker 100 can include a contact system 110. The contact
system 110 can have a first contact 112 and/or a second contact 114. The first contact 112 and
the second contact 114 can be electrically connectable and disconnectable relative to one
another. Accordingly, the first contact 112 and the second contact 114 can be moved from a
disconnected state as shown in FIG. 1 to a connected state as shown in FIG. 2. In the
disconnected state, the first contact 112 and the second contact 114 are disconnected from
each other and no electrical contact is formed between the first contact 112 and the second
contact 114. In the connected state, the first contact 112 and the second contact 114 are
connected and an electrical contact is formed between the first contact 112 and the second
contact 114. Specifically, at least the first contact 112 can be movable for selectively providing
and breaking the electrical connection with the second contact 114.

[0027] The first contact 112 can include a body b. The body b can have a first layer 11 and/or
a second layer 12. The first layer 11 can be arranged on the second layer 12. Further, the first
layer 11 can be configured to come in contact with the second contact 114 for providing an
electrical connection with the second contact 114.

[0028] The first layer 11 can have a first material composition. The second layer 12 can have a
second material composition. The first material composition can have an Ag content that is
higher than an Ag content of the second material composition. Further, the first material
composition can have a WC (tungsten carbide) content that is lower than a WC content of the
second material composition.

[0029] As discussed herein, conventional contacts in low voltage circuit breakers are normally
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made of an AgWC material that includes, in mass-%, an Ag content of 60 % and a WC content
of 40 %. The high Ag content provides a low contact resistance and a good oxidation
resistance. However, Ag is an expensive material, exhibits low resistance against arc erosion
and is relatively weak, particularly when compared to WC.

[0030] The present disclosure thus provides for the first layer 11, which is configured to come
in contact with the second contact 114, a higher Ag content and a lower WC content as for the
second layer 12. When practicing embodiments, a low contact resistance and a good oxidation
resistance can be achieved, particularly at an interface with the second contact, while material
cost can be saved.

[0031] Further, the second layer 12 can be provide an improved erosion resistance as
compared to the conventional contact. When practicing embodiments, short circuit behavior of
the low-voltage circuit breaker can be improved.

[0032] According to embodiments described herein, the first layer 11 can have a WC/Ag ratio
of equal to or smaller than 80/20, specifically equal to or smaller than 50/50, particularly equal
to or smaller than 40/60. Alternatively or additionally, the second layer 12 can have a WC/Ag
ratio of equal to or greater than 20/80, specifically equal to or greater than 50/50, particularly
equal to or greater than 60/40.

[0033] According to embodiments described herein, the first material composition can include,
in mass-%, Ag: 30 to 80, W. 25 t0 65, Ni: 0 t0 40, Co: 0t0 40, Cu: 0t040,C: 1.5t05,Cr: 0 to
20, Mo 0 to 20, the balance being Fe and inevitable impurities, wherein Ag, W, Ni, Co, Cu, C,
Cr and Mo are included in a total amount of at least 80%. According to embodiments described
herein, the first material composition can include, in mass-%, Cu: 0 to 20. Specifically, the first
material composition can include, in mass-%, Ag: 40 to 65, W: 30 to 50, Ni: 0 to 10, Co: 0 to
10, Cu: 0 to 5, C: 2 to 3.5, the balance being Fe and inevitable impurities, wherein Ag, W, Ni,
Co, Cu and C are included in a total amount of at least 96%.

[0034] According to embodiments described herein, the second material composition can
include, in mass-%, Ag: 20 to 70, W: 35 to 75, Ni: 0 to 40, Co: 0 to 40, Cu: 0 to 40, C: 2 to 5.5,
Cr: 0 to 20, Mo 0 to 20, the balance being Fe and inevitable impurities, wherein Ag, W, Ni, Co,
Cu, C, Cr and Mo are included in a total amount of at least 80%. According to embodiments
described herein, the second material composition can include, in mass-%, Cu: 0 to 20.
Specifically, the second material composition can include, in mass-%, Ag: 35 to 75, W: 40 to
60, Ni: 0 to 10, Co: 0 to 10, Cu: 0 to 5, C: 2.5 to 4.5, the balance being Fe and inevitable
impurities, wherein Ag, W, Ni, Co, Cu and C are included in a total amount of at least 96%.

[0035] According to particular embodiments, substantially the whole C content and W content
of the first material composition and the second material composition can be formed as WC
(tungsten carbide). Accordingly, the amounts of C and W in the first material composition and
the second material composition can correspond each other in a 1:1 relationship on a level of
the individual atoms. As W has a higher molecular weight as C, the mass-% in the respective
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material compositions is higher for W than for C (about 15.3 times higher).

[0036] Taking the above considerations into account, the first material composition can
include, in mass-%, Ag: 30 to 80, WC: 26.5 to 70, Ni: 0 to 40, Co: 0t0 40, Cu: 0t0 40, Cr: O to
20, Mo 0 to 20, the balance being Fe and inevitable impurities, wherein Ag, W, Ni, Co, Cu, C,
Cr and Mo are included in a total amount of at least 80%. According to embodiments described
herein, the first material composition can include, in mass-%, Cu: 0 to 20. Specifically, the first
material composition can include, in mass-%, Ag: 40 to 65, W: 32 to 53.5, Ni: 0 to 10, Co: 0 to
10, Cu: 0 to 5, the balance being Fe and inevitable impurities, wherein Ag, W, Ni, Co, Cu and C
are included in a total amount of at least 96%.

[0037] Further, the second material composition can include, in mass-%, Ag: 20 to 70, W: 37 to
80.5, Ni: 0 to 40, Co: 0 to 40, Cu: 0 to 40, Cr: 0 to 20, Mo 0 to 20, the balance being Fe and
inevitable impurities, wherein Ag, W, Ni, Co, Cu, C, Cr and Mo are included in a total amount of
at least 80%. According to embodiments described herein, the second material composition
can include, in mass-%, Cu: 0 to 20. Specifically, the second material composition can include,
in mass-%, Ag: 35 to 75, W: 42.5 to 64.5, Ni: 0 to 10, Co: 0 to 10, Cu: 0 to 5, the balance being
Fe and inevitable impurities, wherein Ag, W, Ni, Co, Cu and C are included in a total amount of
at least 96%.

[0038] As shown in FIGs. 1 and 2, the low voltage circuit breaker 100 can include a housing
50. The housing 50 can be configured for housing elements of the low voltage circuit breaker
100, such as the first contact 112 and the second contact 114. Further, the low voltage circuit
breaker 100 can include mechanism to bias the first contact 112 when in the connected state.
By biasing the first contact 112 when in connected state, the first contact 112 can be removed
reliably and with high speed in a controlled manner from the second contact 114 upon release
of the first contact 112.

[0039] According to embodiments described herein, wherein the first contact 112 can be
attached to a carrier 122. The carrier 122 can be configured to be rotated about an axis. For
instance, the first contact 112 can be attached to the carrier 122 at a first end of the carrier
122. The carrier 122 can be connected at the second end opposite to the first end to a hinge
124. The hinge 124 can be connected to the axis for rotating the carrier 122 around the axis.

[0040] FIG. 3 shows the first contact 112 in more detail. The body b can have a body thickness
t,. The first layer 11 can have a first thickness t. The second layer 12 can have a second

thickness t,. According to embodiments described herein, the first thickness t1 can be equal to
or greater than 3% of the body thickness tj,, specifically equal to or greater than 10% of the
body thickness t, and/or being equal to or smaller than 75% of the body thickness t,,.

[0041] According to embodiments, the first layer 11 and the second layer make up at least 80
mass-% of the body b. In particular embodiments, the first layer 11 and the second layer 12
make up substantially the whole body b. In the latter case, the difference between the body



DK/EP 3382730 T3

thickness t, and the first thickness t{ can be the second thickness t5. In cases where the first

layer 11 and the second layer 12 do not make up the whole body b, the sum of the first
thickness t1 and the second thickness t> can be smaller than the body thickness tp.

[0042] As shown in FIG. 4, the body b can further include a transition zone tz between the first
layer 11 and the second layer 12. An Ag content of the transition zone tz can be gradually
changed from the Ag content of the first layer 11 to the Ag content of the second layer 12.
Alternatively or additionally, a WC content of the transition zone tz can be gradually changed
from the WC content of the first layer 11 to the WC content of the second layer 12. The
transition zone tz can make up of at least 5 %, specifically at least 10 %, particularly at least 25
% of the sum of the first thickness t1 and the second thickness t,.

[0043] According to embodiments described herein, the transition zone tz can make up
substantially the whole first layer 11 and the second layer 12. Accordingly, in this case, the first
layer 11 and the second layer 12 can be considered as sub-layers of the transition zone tz that
undergo a gradual change of the Ag content and the WC content from a beginning of the first
layer 11 to an end of the second layer 12.

[0044] Furthermore, also not explicitly shown in the figures, a top layer can be formed on the
first layer 11. The top layer can have an even higher Ag content as the first layer 11. When
practicing embodiments, a contact resistance at a surface of the first contact 112 can be
further decreased.

[0045] According to embodiments described, the body b can essentially consist of the first
layer 11, the second layer 12 and optionally the transition zone tz. The term "essentially consist
of can be understood in this context as meaning that no further layer is added intentionally to
the body b. However, layers that are added to the body due to constraints of the manufacturing
process can also be encompassed by this term.

[0046] According to embodiments described therein, the first layer 11 and/or the second layer
12, and/or optionally the transition zone tz, can be formed by a powder metallurgical process
such as sintering.

[0047] FIG. 5 shows a graph illustrating a dependence of a conductivity on a WC content.

[0048] According to embodiments described herein, the first layer 11 can have a first
conductivity G1. The second layer 12 can have a second conductivity o2. The first conductivity
o1 can be higher than second conductivity o2. Specifically, the first conductivity g1 can be equal
to or greater than 10 MS/m, specifically equal to or greater than 15 MS/m and/or equal to or
smaller than 35 MS/m, specifically equal to or smaller than 20 MS/m. Alternatively or
additionally, the second conductivity 6> can be equal to or greater than 5 MS/m, specifically

equal to or greater than 8 MS/m and/or equal to or smaller than 30 MS/m, specifically equal to
or smaller than 20 MS/m.
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[0049] The first conductivity o4 can depend on the WC content of the first material composition
and/or the second conductivity oo can depend on the WC content of the second material
composition. In particular, the first conductivity o1 can depend on the WC content of the first
material composition in an inverse manner and/or the second conductivity 6, can depend on

the WC content of the second material composition in an inverse manner. That is, the higher
the WC content in the first material composition and/or the second material compaosition is, the
lower the first conductivity o4 and the second conductivity g, respectively, can get.

[0050] As illustrated in FIG. 5, the dependence of first conductivity o1 and/or the second
conductivity oo on the WC content of the first material composition and the second material

composition, respectively, can be described by the following formulas (1) and (2):
61,02 > (-0.54 x WC content) MS/m-mass-% + 37 MS/m  (1);

and

61,62 < (-0.54 x WC content) MS/m-mass-% + 60 MS/m  (2).

[0051] According to embodiments described herein, the second contact 114 can have a third
conductivity o3 being higher than a common conductivity o, of the body b of the first contact

112. The common conductivity o, of the body b can be the overall conductivity of the body b. In

the case where the body includes only the first layer 11 and the second layer 12 the common
conductivity oy, of the body b can be a mean value of the first conductivity o4 and the second

conductivity o».

[0052] FIG. 6 shows a graph illustrating a dependence of a hardness on a WC content. A
hardness referred to herein can be determined and/or measured by the Vickers HV1 hardness
testing method according to Standard ISO 6507-1. Accordingly, all values of hardness
described herein can be values determined and/or measured by the Vickers HV1 hardness
testing method according to Standard ISO 6507-1.

[0053] According to embodiments described herein, the first layer 11 can have a first hardness
H4. The second layer 12 can have a second hardness Hy. The first hardness Hq can be smaller

than the second hardness H,. Specifically, the first hardness Hq can be equal to or greater than

130 HV1 and/or equal to or smaller than 200 HV1. Alternatively or additionally, the second
hardness H» can be equal to or greater than 150 HV1, specifically equal to or greater than 180

HV1 and/or equal to or smaller than 600 HV1, specifically equal to or smaller than 500 HV1.

[0054] The first hardness Hq can depend on the WC content of the first material composition
and/or the second hardness H, can depend on the WC content of the second material
composition. In particular, the first hardness H4 can depend on the WC content of the first
material composition in a proportional manner and/or the second hardness H, can depend on

the WC content of the second material composition in a proportional manner. That is, the
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higher the WC content in the first material composition and/or the second material composition
is, the higher the first hardness Hq and the second hardness Hy, respectively, can get.

[0055] As illustrated in FIG. 6, the dependence of first hardness Hq and/or the second
hardness Hy on the WC content of the first material composition and the second material

composition, respectively, can be described by the following formulas (3) and (4):

Hi,Hz > (8.5 x WC content) HV1/mass-% - 350 HV 1 (3);
and
H1,H2 £ (8.5 x WC content) HV1/mass-% + 50 HV 1 (4).

[0056] According to embodiments described herein, the second contact 114 can have a third
hardness Hj being lower than a common hardness Hp of the body b of the first contact 112.

The common hardness Hy, of the body b can be the overall hardness of the body b. In the case

where the body includes only the first layer 11 and the second layer 12 the common hardness
Hy, of the body b can be a mean value of the first hardness Hq and the second hardness Ho.

Further, also the third hardness H; can depend on a WC content of a third material
composition of the second contact 114 in the manner as described for the first hardness Hj

and/or the second hardness H.

[0057] A comparative example may have a first contact that is made of an AQWC material
having an Ag content of 60 mass-%. The first contact element of the comparative example may
have a weight of about 0.7 g. Accordingly, the first contact element of the comparative example
can have a Ag content having a mass of 0.42 g. The first contact of the comparative example

can have a volume of about 0.0558 cm?.

[0058] An example according to the present disclosure may have a first contact 112 including
layer 11 having a Ag content of 60 mass-% and a WC content of 40 mass-% and a second
layer 12 having a Ag content of 40 mass-% and a WC content of 60 mass-%. The first layer 11
and the second layer 12 can have the same thickness, i.e. t1 = t5. Further the first contact 112

according to the example can have the same volume as the first contact of the comparative
example. Accordingly, in this example, the first layer 11 has an Ag content having a mass of
0.21 g and the second layer 12 has a Ag content having a mass of 0.151 g. That is, the first
contact of this example has in total a Ag content having a total mass of 0.361 g, corresponding
to save of 14 % of mass of a Ag as compared to the comparative example.
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LAVSPAENDINGSKREDSLOBSAFBRYDER
PATENTKRAV

1. Lavspeendingskredslgbsafbryder (100) omfattende:

et kontaktsystem (110) med en farste kontakt (112) og en anden kontakt (114), der
er elektrisk til- og frakoblelige i forhold til hinanden,

hvor den forste kontakt (112) indbefatter et legeme (b) med et farste lag (11) og et
andet lag (12), hvor det farste lag (1) er indrettet pa det andet lag (12) og er konfigureret
til at komme i kontakt med den anden kontakt (114) for at tilvejebringe den elektriske
kobling med den anden kontakt (114),

hvor det farste lag (I11) har en farste materialesammensaetning med et Ag-indhold,
der er hgjere end et Ag-indhold i en anden materialesammenseaetning i det andet lag (12),
kendetegnet ved, at den forste materialesammensaetning har et WC-indhold, der er
lavere end et WC-indhold i den anden materialesammensaetning.

2. lLavspandingskredslobsafbryder (100) ifelge krav 1, hvor den forste
materialesammenseetning i veegt% indeholder Ag: 30 til 80, W: 25 til 65, Ni: 0 til 40, Co:
0 til 40, Cu: 0 til 40, C: 1,5 til 5, Cr: 0 til 20, Mo: 0 til 20, idet resten er Fe og uundgaelige
urenheder, hvor Ag, W, Ni, Co, Cu, C, Cr og Mo er indeholdt i en samlet meengde pa
mindst 80 %.

3. Lavspaendingskredslobsafbryder (100) ifelge krav 1 eller 2, hvor den anden
materialesammensaetning i veegt% indeholder Ag: 20 til 70, W: 35 til 75, Ni: 0 til 40, Co:
0 til 40, Cu: 0 til 40, C: 2 til 5,5, Cr: 0 til 20, Mo: 0 til 20, idet resten er Fe og uundgaelige
urenheder, hvor Ag, W, Ni, Co, Cu, C, Cr og Mo er indeholdt i en samlet meengde pa
mindst 80 %.

4. Lavspeendingskredslgbsafbryder (100) ifalge et hvilket som helst af kravene 1 til 3,
hvor det forste lag (I11) har en ferste konduktivitet o4, der er hgjere end en anden
konduktivitet o2 af det andet lag (12).

5. Lavspaendingskredslobsafbryder (100) ifolge krav 4, hvor den fgrste konduktivitet
o1 er lig med eller starre end 10 MS/m, specifikt lig med eller starre end 15 MS/m og/eller
lig med eller mindre end 35 MS/m, specifikt lig med eller mindre end 20 MS/m, og/eller
den anden konduktivitet o2 er lig med eller starre end 5 MS/m, specifikt lig med eller starre
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end 8 MS/m og/eller lig med eller mindre end 30 MS/m, specifikt lig med eller mindre end
20 MS/m.

6. Lavspaendingskredslgbsafbryder (100) ifalge et hvilket som helst af kravene 1 til 5,
hvor det farste lag (11) har en fgrste hardhed H+, der er mindre end en anden hardhed H:z
af det andet lag (12).

7.  Lavspaendingskredslgbsafbryder (100) ifglge krav 6, hvor den forste hardhed H+ er
lig med eller starre end 130 HV1 og/eller lig med eller mindre end 200 HV1, og/eller hvor
den anden hardhed H: er lig med eller stgrre end 150 HV1, specifikt lig med eller starre
end 180 HV1 og/eller lig med eller mindre end 600 HV1, specifikt lig med eller mindre end
500 HV1.

8. Lavspaendingskredslgbsafbryder (100) ifalge et hvilket som helst af kravene 1 til 7,
hvor det fgrste lag (11) har en farste tykkelse (t1), der er lig med eller starre end 3 % af en
legemstykkelse (tn) af legemet (b), specifikt lig med eller sterre end 10 % af
legemstykkelsen (iv), og/eller er lig med eller mindre end 75 % af legemstykkelsen (ty).

9. Lavspaendingskredslgbsafbryder (100) ifalge et hvilket som helst af kravene 1 til 8,
hvor det forste lag (11) og det andet lag (12) udgar mindst 80 vaegt% af legemet (b).

10. Lavspeendingskredslgbsafbryder (100) ifglge et hvilket som helst af kravene 1 til 9,
hvor legemet endvidere indbefatter en overgangszone (tz) mellem det farste lag (11) og
det andet lag (12), hvor et Ag-indhold i overgangszonen (tz) eendres gradvist fra Ag-
indholdet i det forste lag (I1) til Ag-indholdet i det andet lag (12), og/eller hvor et WC-
indhold i overgangszonen (tz) aendres gradvist fra WC-indholdet i det farste lag (1) til
WC-indholdet i det andet lag (12).

11. Lavspeendingskredslgbsafbryder (100) ifglge et hvilket som helst af kravene 1 til 10,
hvor et fastsat antal koblingsoperationer for lavspaendingskredslgbsafbryderen (100) ved

en fastsat nominel strem er lig med eller mindre end 20000.

12. Lavspeendingskredslgbsafbryder (100) ifolge et hvilket som helst af kravene 1 til 11,
hvor lavspaendingskredslgbsafbryderen (100) er fastsat for en speending, der er lig med

eller starre end 100 V og/eller lig med eller mindre end 1200 V, specifikt lig med eller
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mindre end 690 V.

13. Lavspeendingskredslgbsafbryder (100) ifglge et hvilket som helst af kravene 1 til 12,
hvor lavspaendingskredslobsafbryderen (100) er fastsat for en strem, der er lig med eller
starre end 10 A, specifikt lig med eller starre end 16 A og/eller lig med eller mindre end
12000 A, specifikt lig med eller mindre end 6300 A, og/eller hvor
lavspaendingskredslabsafbryderen (100) er fastsat for en kortslutningsstrem, der er lig
med eller starre end 0,4 kA, specifikt lig med eller starre end 1 kA og/eller lig med eller
mindre end 400 kA, specifikt lig med eller mindre end 200 kA.

14. Lavspeendingskredslgbsafbryder (100) ifglge et hvilket som helst af kravene 1 til 13,
hvor den farste kontakt er fastgjort til en beerer, hvor beaereren er konfigureret til at blive

roteret omkring en akse.

15. Lavspeendingskredslgbsafbryder (100) ifglge et hvilket som helst af kravene 1 til 14,
hvor det farste lag (11) og det andet lag (12) er dannet ved en pulvermetallurgisk proces,

sasom sintring.
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