EP 2 913 834 A1

(1 9) Europdisches

Patentamt

European
Patent Office
Office européen

des brevets

(11) EP 2 913 834 A1

(12) EUROPEAN PATENT APPLICATION
(43) Date of publication: (51) IntCl.:
02.09.2015 Bulletin 2015/36 HOTH 142 (2006.0) HO1H 1/025 (200607
HO1H 1/04 (2006.01) HO1H 9/38(2006.01)
(21) Application number: 14198159.7
(22) Date of filing: 16.12.2014
(84) Designated Contracting States: (72) Inventors:
AL AT BE BG CH CY CZDE DK EE ES FI FR GB * Huang, Jing
GRHRHUIEISITLILT LULV MC MK MT NL NO 215000 Suzhou new zone (CN)
PL PT RO RS SE SI SK SM TR * Ness, Franz

Designated Extension States:
BA ME

(30) Priority: 27.02.2014 CN 201410069541

(71) Applicant: Siemens Aktiengesellschaft
80333 Miinchen (DE)

(74)

84092 Bayerbach (DE)

Song, Lei

215129 Suzhou (CN)

Representative: Isarpatent
Patentanwilte Behnisch Barth Charles
Hassa Peckmann & Partner mbB
Friedrichstrasse 31

80801 Miinchen (DE)

(54) Contact assembly of switching device and switching device thereof

(67) A contact assembly of a switching device, com-
prising a fixed contact member (10) and a moveable con-
tact component (20). The moveable contact component
comprises a pair of first conductive members (22) and a
pair of second conductive members (24). The first con-
ductive members have contact ends (222). The second
conductive members are provided between the first con-
ductive members. The fixed contact member may contact
the contact ends or the second conductive members, and
the arc erosion resistance performance of the first con-
ductive members is poorer than that of the second con-
ductive members, and when the second conductive
members are out of contact with the fixed contact mem-
ber, the contact ends may contact the fixed contact mem-
ber. In the contact assembly of the switching device,
when the moveable contact componentis separated from
the fixed contact member, an arc is produced between
the first conductive members and the fixed contact mem-
ber, and the first conductive members have arc erosion
resistance performance superior to that of the second
conductive members; therefore, erosion of the contacts
by the arc can be effectively reduced, and the service life
of the switching device is extended.
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Description
TECHNICAL FIELD

[0001] The present invention relates to a contact as-
sembly which may achieve electrical connections, and
in particular to a contact assembly of moveable and fixed
contacts in aload isolation switch. The present invention
further relates to a switching device using the contact
assembly.

BACKGROUND ART

[0002] In a switching device, the current of a circuit in
normal working conditions can be connected, carried and
broken by the contact or separation of a moveable con-
tact and a fixed contact. In order to reduce the on-resist-
ance after the moveable contact contacts the fixed con-
tact, the existing moveable contact and fixed contact are
made of metal copper. When the moveable contact is
separated from the fixed contact, an arc will be produced
between the moveable contact and the fixed contact. The
high temperature produced by the arc will cause the metal
copper of the moveable contact and the fixed contact to
be eroded, and the erosion of the moveable contact will
frequently cause malfunction of the switching device.

CONTENT OF THE INVENTION

[0003] The object of the presentinvention is to provide
acontact assembly of a switching device, so as to reduce
the erosion of the contacts by the arc.

[0004] Anotherobjectof the presentinvention is to pro-
vide a switching device using the contact assembly
above.

[0005] The present invention provides a contact as-
sembly of a switching device, comprising a fixed contact
member and a moveable contact component. The move-
able contact component comprises a pair of first conduc-
tive members and a pair of second conductive members.
The first conductive members have contact ends. The
second conductive members are provided between the
firstconductive members. The fixed contact member may
contact the contact ends or the second conductive mem-
bers, and the arc erosion resistance performance of the
first conductive members is poorer than that of the sec-
ond conductive members, and when the second conduc-
tive members are out of contact with the fixed contact
member, the contact ends may contact the fixed contact
member.

[0006] Inthe contact assembly of the switching device,
when the moveable contact componentis separated from
the fixed contact member, an arc is produced between
the first conductive members and the fixed contact mem-
ber, and the first conductive members have arc erosion
resistance performance superior to that of the second
conductive members; therefore, erosion of the contacts
by the arc can be effectively reduced, and the service life
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of the switching device is extended.

[0007] In a further illustrative embodiment of the con-
tact assembly of a switching device, the contact assem-
bly further comprises a barriermember. The barrier mem-
ber has abarrier end, and when the barrier end is inserted
between the second conductive members, the fixed con-
tact member may push the barrier end out of the second
conductive members. By inserting the barrier end be-
tween the second conductive members, the spacing be-
tween the second conductive members can be ensured,
such that the fixed contact member can be inserted be-
tween the second conductive members.

[0008] In another illustrative embodiment of the con-
tact assembly of a switching device, the barrier member
is further provided with a connecting end pivotably con-
nected between the second conductive members, and
the barrier member is capable of rotating relative to the
second conductive members by taking the connecting
end as an axis.

[0009] In yet another illustrative embodiment of the
contact assembly of a switching device, the barrier end
is provided with a contact projection that may contact the
second conductive members. Compared to the case
where the entire barrier end directly contacts the second
conductive members, the contact area of the contact pro-
jection and the second conductive members is much
smaller, thereby decreasing the frictional force produced
by the barrier end rotating relative to the second conduc-
tive members.

[0010] In yet another illustrative embodiment of the
contact assembly of a switching device, the moveable
contact component is further provided with a pair of elas-
tic pieces, the first conductive members being clamped
between the elastic pieces, and an elastic force applied
to the first conductive members by the elastic pieces
tending to narrow the spacing between the first conduc-
tive members and the spacing between the second con-
ductive members.

[0011] In yet another illustrative embodiment of the
contact assembly of a switching device, the contact end
is a clamping plate bending toward the second conduc-
tive members.

[0012] In yet another illustrative embodiment of the
contact assembly of a switching device, the spacing be-
tween the contact ends is greater than that between the
second conductive members.

[0013] In yet another illustrative embodiment of the
contact assembly of a switching device, the first conduc-
tive members are prepared from permeable materials.
[0014] In yet another illustrative embodiment of the
contact assembly of a switching device, the first conduc-
tive members are prepared from steel.

[0015] In yet another illustrative embodiment of the
contact assembly of a switching device, the second con-
ductive members are prepared from copper.

[0016] In yet another illustrative embodiment of the
contact assembly of a switching device, the fixed contact
member is provided with a first contact area that may
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contact the contact ends, and a second contact area that
may contact the second conductive members. The arc
erosion resistance performance of the first contact area
is superior to that of the second contact area. Since both
the contact ends and the first contact area are made of
materials having good arc erosion resistance perform-
ance, the erosion speed of the moveable contact com-
ponent and the fixed contact member can be reduced.
[0017] In yet another illustrative embodiment of the
contact assembly of a switching device, the first contact
area is prepared from steel, and the second contact area
is prepared from copper.

[0018] The presentinvention further provides a switch-
ing device, comprising a housing and the abovemen-
tioned contact assembly that is provided in the housing.

DESCRIPTION OF THE ACCOMPANYING DRAW-
INGS

[0019] The following figures are only for illustrative de-
scription and explanation of the present invention and
are not to limit the scope of the present invention.

Fig. 1 is a structural schematic diagram used for il-
lustrating an illustrative embodiment of a contact as-
sembly of a switching device.

Figs. 2-7 are used for illustrating a separation proc-
ess of a fixed contact member and a moveable con-
tact component in a contact assembly of a switching
device.

Fig. 8 is a structural schematic diagram used for il-
lustrating another illustrative embodiment of a con-
tact assembly of a switching device.

Figs. 9-14 are used for illustrating a contact process
of a fixed contact member and a moveable contact
component in a contact assembly of a switching de-
vice.

Fig. 15 is a structural schematic diagram used for
illustrating an illustrative embodiment of a switching
device.

Description of reference numerals

[0020]

10 Fixed contact member

12 First contact area

14 Second contact area

20 Moveable contact component
22 First conductive member
222  Contact end

24 Second conductive member
26 Barrier member

262  Barrier end

264  Connecting end

266  Contact projection
30 Elastic piece.
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DETAILED DESCRIPTION OF THE EMBODIMENTS

[0021] Forthe sake of better understanding of the tech-
nical features, objects and effects of the present inven-
tion, particular embodiments of the present invention will
now be described in detail by reference to the accompa-
nying drawings, in which the same reference numerals
refer to the same parts.

[0022] In this context, "illustrative" represents "serving
as an example, instance or description", and any illus-
tration and embodiment described in "illustrative" in this
context should not be explained as a more preferred or
more advantageous technical solution.

[0023] For more concise representation of the figures,
only parts related to the presentinvention are illustratively
shown in each of the figures, and they do not represent
the practical structure of the product. In addition, to rep-
resenting the figures concisely and making them easy to
understand, in some figures, only one of the components
with the same structure or function is schematically
drawn or marked.

[0024] In this context, "a" or "an" represents not only
"only one" but also "more than one".

[0025] In this context, two "first conductive members"
use the same name and reference numeral, only repre-
senting that the parts, which are relevant to the present
invention, in the two first conductive members have the
same structure. Two "second conductive members" use
the same name and reference numeral, only represent-
ing that the parts, which are relevant to the present in-
vention, in the two second conductive members have the
same structure.

[0026] Fig. 1 is a structural schematic diagram used
forillustrating an illustrative embodiment of a contact as-
sembly of a switching device. As shown in the figure, the
contact assembly of a switching device comprises a fixed
contact member 10 and a moveable contact component
20. The connection/breaking control of the switching de-
vice on the current flowing therethrough can be achieved
by the contact and separation of the moveable contact
component 20 and the fixed contact member 10.
[0027] The fixed contact member 10 is provided in the
switching device, and when the switching device carries
out connection and breaking actions, the fixed contact
member 10 stays still relative to the moveable contact
component. In an illustrative embodiment of the contact
assembly of a switching device, the fixed contact member
10 is prepared from metal copper, so that it has a good
conductive capability.

[0028] The moveable contact component 20 is provid-
ed in the switching device, and when the switching device
carries out connection and breaking actions, the move-
able contact component 20 moves relative to the fixed
contact member 10. The moveable contact component
comprises a pair of first conductive members 22 and a
pair of second conductive members 24. The second con-
ductive members 24 are provided between the first con-
ductive members 22. The first conductive members 22
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have contact ends 222. The fixed contact member 10
may contact two second conductive members 24, or con-
tact two contact ends 222. In an illustrative embodiment
ofthe contact assembly of a switching device, the contact
end 222 is a clamping plate bending toward the second
conductive members 24 and upward the first conductive
members 22. In addition, in the embodiment as shown
in Fig. 1, although the two first conductive members are
mutually independent, they may also be mutually con-
nected as one piece at opposite ends of the contact ends;
and although the two second conductive members are
mutually independent, they may also be mutually con-
nected as one piece at opposite ends of the contact ends.
[0029] The arc erosion resistance performance of the
first conductive members 22 is poorer than that of the
second conductive members 24. In an illustrative em-
bodiment of the contact assembly of a switching device,
the first conductive members 22 are prepared from steel
materials having a permeability capability, while the sec-
ond conductive members 24 are prepared from metal
copper having a good conductive capability.

[0030] Figs. 2-7 are used for illustrating a separation
process of a fixed contact member and a moveable con-
tact component in a contact assembly of a switching de-
vice. Referring to Figs. 2 and 3, Fig. 3 is an A-direction
view of Fig. 2, and at this moment, the fixed contact mem-
ber 10 is inserted into the second conductive members
24 which are provided in pairs. Since the spacing be-
tween the contact ends 222 which are provided in pairs
is greater than that between the second conductive mem-
bers 24 which are provided in pairs, the fixed contact
member 10 that contacts the second conductive mem-
bers 24 does not contact the contact ends 222. Since
both the fixed contact member 10 and the second con-
ductive members 24 are prepared from metal copper, an
energized line made up of the fixed contact member 10
and the second conductive members 24 can have a very
low on-resistance, thereby ensuring that the switching
device has good conductive characteristics in a conduct-
ing state.

[0031] When the switching device switches from a
closed state to a breaking state, the moveable contact
component 20 starts to detach from the fixed contact
member 10. The contact area of the fixed contact mem-
ber 10 and the second conductive members 24 which
are provided in pairs is gradually decreased. Referring
to Figs. 4 and 5, Fig. 5 is an A-direction view of Fig. 4.
When the fixed contact member 10 is out of contact with
the second conductive contact members 24, the spacing
between the first conductive members 22 which are pro-
vided in pairs decreases, thereby enabling the two con-
tact ends 222 to clamp the fixed contact member 10. For
example, when the fixed contact member 10 is inserted
between the second conductive members 24, the spac-
ing between the first conductive members 22 becomes
greater, thereby enabling the first conductive members
22 to produce elastic deformation, and when the fixed
contact member 10 moves out of the second conductive
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members 24, the first conductive members 22 are driven
by an elastic restoring force to narrow the spacing be-
tween the two second conductive members 22. In addi-
tion, in an illustrative embodiment of the contact assem-
bly of a switching device as shown in Fig. 8, the contact
assembly 20 is provided with a pair of elastic pieces 30,
and the first conductive members 22 are provided be-
tween the elastic pieces 30. The elastic force produced
by the elastic pieces 30 tends to narrow the spacing be-
tween the first conductive members 22 and the spacing
between the second conductive members 24.

[0032] ReferringtoFigs.6and7,Fig.7 isanA-direction
view of Fig. 6. At the moment when the fixed contact
member 10 detaches from the contact ends 222, an arc
is produced therebetween. Since the contact ends 222
are prepared from steel materials, the speed of arc ero-
sion thereof is lower than that of metal copper, and the
second conductive members made of metal copper are
prevented from arc erosion, thereby increasing the serv-
ice life of the switching device. In addition, compared to
metal copper, the resistance of steel materials is much
greater, thereby decreasing the energy of the arc pro-
duced between the contact ends and the fixed contact
member.

[0033] Inthe contactassembly of the switching device,
when the moveable contactcomponentis separated from
the fixed contact member, an arc is produced between
the first conductive members and the fixed contact mem-
ber, and the first conductive members have arc erosion
resistance performance superior to that of the second
conductive members; therefore, erosion of the contacts
by the arc can be effectively reduced, and the service life
of the switching device is extended.

[0034] Fig. 8 is a structural schematic diagram used
for illustrating another illustrative embodiment of a con-
tact assembly of a switching device. As shown in the
figure, the contact assembly of a switching device com-
prises a barrier member 26. The barrier member 26 has
a barrier end 262 and a connecting end 264.

[0035] The barrier end 262 can be inserted between
the second conductive members 24, so as to ensure that
the spacing between the second conductive members
24 enables the fixed contact member 10 to be inserted
between the second conductive members 24. The con-
necting end 264 is pivotably connected between the two
second conductive members 24, and the barrier end 262
is capable of rotating relative to the second conductive
members 24 by taking the connecting end 264 as an axis.
As shown in Fig. 8, the barrier end 262 is provided with
acontact projection 266, and the barrier end 262 contacts
the second conductive members 24 by virtue of the con-
tact projection 266. Compared to the case where the en-
tire barrier end 262 directly contacts the second conduc-
tive members 24, the contact area of the contact projec-
tion 266 and the second conductive members 24 is much
smaller, thereby decreasing the frictional force produced
by the barrier end 262 rotating relative to the second con-
ductive members 24.
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[0036] Referring to Fig. 8 and Figs. 2 to 7, in an illus-
trative embodiment of a contact assembly of a switching
device, the fixed contact member 10 is provided with a
first contact area 12 and a second contact area 14. The
first contact area 12 is prepared from steel materials and
the second contact area 14 is prepared from metal cop-
per. The first contact area 12 is inlaid in the second con-
tact area 14. The first contact area 12 may contact the
contact ends 222 and the second contact area 14 may
contact the second conductive members 24. In the proc-
ess where the fixed contact member 10 detaches from
the moveable contact component 20, when the fixed con-
tact member 10 is out of contact with the second con-
ductive members 24, i.e., the second contact area 14 is
out of contact with the second conductive members 24,
the contact ends 222 start to contact the first contact area
12, and at the moment when the fixed contact member
10 detaches from the moveable contact component 20,
an arc is produced between the contact ends 222 and
the first contact area 12.

[0037] Since both the contact ends 222 and the first
contact area 12 are prepared from permeable steel ma-
terials with an erosion rate less than that of metal copper,
the erosion speed of the moveable contact component
and the fixed contact member can be reduced. In addi-
tion, compared to metal copper, the resistance of the
contact ends 222 and the first contact area 12 is greater,
which may further decrease the energy of the arc.
[0038] Figs. 9-14 are used for illustrating a contact
process of a fixed contact member and a moveable con-
tact component in a contact assembly of a switching de-
vice. Referring to Figs. 9 and 10, Fig. 10 is an A-direction
view of Fig. 9, and at this moment, the fixed contact mem-
ber 10 has not contacted the moveable contact compo-
nent 20 yet. The barrier end 262 is inserted between the
two second conductive members 22. The elastic restor-
ing force produced by the elastic pieces 30 tends to en-
able the spacing between the two first conductive mem-
bers 22 and the spacing between the two second con-
ductive members 24 to be decreased.

[0039] The moveable contact component 20 rotates
toward the fixed contact member 10. Referring to Figs.
11 and 12, Fig. 12 is an A-direction view of Fig. 11. Due
to the existence of the barrier member 26, the spacing
between the second conductive members 24 is available
for the insertion of the fixed contact member 10, and the
fixed contact member 10 inserted between the second
conductive members 24 contacts the second conductive
members 24, thereby enabling the switching device to
be in a conducting state. The fixed contact member 10
inserted between the second conductive members 24
also pushes the barrier end 262 which is likewise located
between the second conductive members 24 out of the
second conductive members 24. Since the spacing be-
tween the contact ends 222 is greater than that between
the second conductive members 24, when the fixed con-
tact member 10 is inserted between the second conduc-
tive members 24, the spacing between the second con-
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ductive members 24 is fixed, and in the entire process
where the fixed contact member 10 is being inserted be-
tween the second conductive members 24, the fixed con-
tact member 10 will not contact the contact ends 222.
[0040] The fixed contact member 10 continues to be
inserted between the second conductive members 24,
and increases the contact area therebetween, and mean-
while, the fixed contact member 10 continues to push the
barrier end 262 out of the second conductive members
24. Referring to Figs. 13 and 14, Fig. 14 is an A-direction
view of Fig. 13. At this moment, the fixed contact member
10 is inserted between the second conductive members
24, and the contact area therebetween reaches the max-
imum. The fixed contact member 10 completely pushes
the barrier end 262 out of the second conductive mem-
bers 24, and the barrier end 262 detaches from contact
with the second conductive member 24.

[0041] Fig. 15 is a structural schematic diagram used
for illustrating an illustrative embodiment of a switching
device. As shown in Fig. 15, the switching device com-
prises ahousing 40 and a contact assembly of a switching
device above. The contact assembly is provided in the
housing 40.

[0042] It should be understood that, although the de-
scription is given according to each of the embodiments,
each embodiment does not comprise an independent
technical solution on its own, this narration manner of the
description is only for clarity, and for those skilled in the
art, the description shall be regarded as a whole, and the
technical solution in each of the embodiments may also
be properly combined to form other implementations that
may be understood by those skilled in the art.

[0043] The series of detailed descriptions set forth
above are only specific descriptions directed to the em-
bodiments of the presentinvention which can berealized,
and are not intended to limit the scope of protection of
the present invention; and all the equivalent implemen-
tations or modifications made without departing from the
technical spirit of the present invention, such as combi-
nation, segmentation or repetition of features, shall be
included in the scope of protection of the present inven-
tion.

Claims

1. A contact assembly of a switching device, compris-
ing:

a fixed contact member (10); and
a moveable contact component (20), compris-

ing:

a pair of first conductive members (22),
each having a contact end (222), and

a pair of second conductive members (24)
provided between the first conductive mem-
bers (22), wherein the fixed contact member
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(10) may contact the contact ends (222) or
the second conductive members (24), and
the arc erosion resistance performance of
the first conductive members (22) is poorer
than that of the second conductive mem-
bers (24), and when the second conductive
members (24) are out of contact with the
fixed contact member (10), the contactends
(222) may contact the fixed contact member
(10).

The assembly of claim 1, characterized in that the
contact assembly further comprises a barrier mem-
ber (26) having a barrier end (262), and when the
barrier end (262) is inserted between the second
conductive members (24), the fixed contact member
(10) may push the barrier end (262) out of the second
conductive members (24).

The assembly according to any of the preceding
claims, characterized in that the barrier member
(26) is further provided with a connecting end (264)
pivotably connected between the second conductive
members (24), and the barrier member (26) is capa-
ble of rotating relative to the second conductive
members (24) by taking the connecting end (264) as
an axis.

The assembly according to any of the preceding
claims, characterized in that the barrier end (262)
is provided with a contact projection (266) that may
contact the second conductive members (24).

The assembly according to any of the preceding
claims, characterized in that the moveable contact
component (20) is further provided with a pair of elas-
tic pieces (30), the first conductive members (22)
being clamped between the elastic pieces (30), and
an elastic force applied to the first conductive mem-
bers (22) by the elastic pieces (30) tending to narrow
the spacing between the first conductive members
(22) and the spacing between the second conductive
members (24).

The assembly according to any of the preceding
claims, characterized in that the contact end (222)
is a clamping plate bending toward the second con-
ductive members (24).

The assembly according to any of the preceding
claims, characterized in that the spacing between
the contact ends (222) is greater than that between
the second conductive members (24).

The assembly according to any of the preceding
claims, characterized in that the first conductive
members (22) are prepared from permeable mate-
rials.
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9.

10.

1.

12.

13.

The assembly according to any of the preceding
claims, characterized in that the first conductive
members (22) are prepared from steel.

The assembly according to any of the preceding
claims, characterized in that the second conductive
members (24) are prepared from copper.

The assembly according to any of the preceding
claims, characterized in thatthe fixed contactmem-
ber (10) is provided with a first contact area (12) that
may contact the contact ends (222), and a second
contact area (14) that may contact the second con-
ductive members (24), and

the arc erosion resistance performance of the first
contact area (12) is superior to that of the second
contact area (14).

The assembly of claim 11, characterized in that the
first contact area (12) is prepared from steel, and the
second contact area (14) is prepared from copper.

A switching device, comprising:

a housing (40); and

a contact assembly as claimed in any one of
claims 1 to 12, which is provided in the housing
(40).
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