
Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
1 

86
8 

21
9

A
1

��&������
�����
(11) EP 1 868 219 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication: 
19.12.2007 Bulletin 2007/51

(21) Application number: 06115477.9

(22) Date of filing: 14.06.2006

(51) Int Cl.:
H01H 1/0237 (2006.01) H01H 1/04 (2006.01)

H01H 1/02 (2006.01)

(84) Designated Contracting States: 
AT BE BG CH CY CZ DE DK EE ES FI FR GB GR 
HU IE IS IT LI LT LU LV MC NL PL PT RO SE SI 
SK TR
Designated Extension States: 
AL BA HR MK YU

(71) Applicant: ABB RESEARCH LTD.
8050 Zürich (CH)

(72) Inventors:  
• Isberg, Peter

SE-725 92, Västerås (SE)
• Glatz-Reichenbach, Joachim

CH-8274, Tägerwilen (CH)
• Johansson, Mats M

SE-722 76, Västerås (SE)

(54) A contactor

(57) A contactor has two contact elements (1, 2) each
having a contact member (11, 12) adapted to bear
against the contact member of the other contact element
for enabling an electric current to flow between the two
contact elements. Means are arranged for moving a mov-
able (2) of the contact elements with contact member

apart from and into contact with a contact member (11)
of the other contact element being fixed. The contact
member (12) of the movable contact element is made of
a hard contact material having a hardness HV above 70
and the contact member (11) of the fixed contact element
is made of a soft contact material having a hardness HV
below 30.
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Description

TECHNICAL FIELD OF THE INVENTION AND PRIOR 
ART

[0001] The present invention relates to a contactor
having two contact elements each having a contact mem-
ber adapted to bear against the contact member of the
other contact element for enabling an electric current to
flow between said two contact elements, the contactor
further comprising means for moving a movable of said
contact elements with contact member apart from and
into contact with a contact member of the other contact
element being fixed for breaking and enabling, respec-
tively, a said electric current flow between said two con-
tact elements.
[0002] "Contactor" is here defined to comprise all types
of devices having these characteristics. Thus, contactors
being normally in closed contact making position ena-
bling an electric current to flow between the two contact
elements thereof, and in which the two contact elements
are not intended to be separated as long as a device, an
apparatus or a plant to which the contactor belong oper-
ates correctly, are comprised. The invention is also di-
rected to such contactors of the type intended to establish
and break an electric current flow between the two con-
tact elements during normal operation state of the con-
tactor as well as contactors being in the opened state
more than in the closed state enabling an electric current
flow between the two contact elements.
[0003] Furthermore, the contactor may have more
than two contact elements and each contact element may
have more than one said contact member. In fact, they
have often six contact elements, two per phase of a three-
phase network, with one contact member each. All mov-
able contact elements may in such a case be arranged
on the same body for being moved together to contact
fixed contact elements, although other structures are
possible.
[0004] The different types of operation of such contac-
tors are normally indicated by using the standard IEC
947-4-1, in which for instance AC1 is an operation in
which the contactor is connected to resistive loads and
is normally in the closed state and AC3 is an operation
in which the contactor is connected to motors and is
opened and closed more often and where the risk of weld-
ing of the contacts is higher. The invention is particularly
directed to contactors of the latter type without being re-
stricted thereto.
[0005] Furthermore, the invention is not restricted to
any particular range of electric currents intended to flow
between the two contact elements in the closed state of
the contactor, but it is particularly directed to contactors
designed to have an electric current flow between the
contact elements exceeding 5 A.
[0006] There are different requirements which contac-
tors have to fulfil to function well. One such requirement
is that a contactor has to offer a low and continuously

good contact resistance under rated current conditions.
Another is that the contact members have to have a long
life time and withstand a high number of opening and
closing operations without being destroyed due to for in-
stance high temperatures, which means that they have
to show a behaviour of low arc erosion and welding. Good
arc erosion is opposed to low contact resistance, since
the arc erosion behaviour is improved with an increase
of the melting point of the contact material, and the melt-
ing point is increased when the hardness of the material
is increased and by that the contact resistance with nor-
mally also increase. Different type of materials also
shows different welding behaviours, which means that a
weld of different strength will be formed between two con-
tact elements in the closed state of the contactor, and it
is essential that this weld may be broken without destroy-
ing the contact members when the contactor has to be
opened. Thus, the material for the contact members of
such a contactor has been chosen as a compromise be-
tween welding behaviour, contact resistance (conductiv-
ity) and arc erosion resistance. Optimizing for example
the contact resistance may for example result in a larger
arc erosion during breaking and by that a shorter life time
of the contactor.

SUMMARY OF THE INVENTION

[0007] The object of the present invention is to provide
a contactor of the type defined in the introduction which
provides an improved possibility to combine the essential
properties of a contactor of this type.
[0008] This object is according to the invention ob-
tained by providing such a contactor in which the contact
member of said movable contact element is made of a
hard contact material having a hardness HV (Hardness
Vickers) above 70 and the contact member of said fixed
contact element is made of a soft contact material having
a hardness HV (Hardness Vickers) below 30.
[0009] The invention is based on the idea that the mov-
able contact element with contact member may have dif-
ferent thermal properties than the fixed contact element
with contact member, since it is possible and normally
also chosen to have the fixed contact element with the
contact member arranged close to a large thermal mass
of high thermal conductivity, whereas the thermal mass
of the movable contact element with contact member will
be smaller. Furthermore, it has been realized that this
may be utilized by making the contact member of the
movable contact element of a hard contact material thus
possessing a high arc erosion resistance, whereas the
contact member of the fixed contact is made of a soft
contact material lowering the contact resistance when
the two contact members make contact to each other but
still having an acceptable low degradation due to arc ero-
sion thanks to the lower temperature of this contact mem-
ber with contact element by cooling via thermal conduc-
tion. Thus, the hard contact material is used where it is
needed with respect to arc erosion behaviour while still
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obtaining a low contact resistance of the contactor by
using a soft contact material where the arc erosion con-
stitutes a smaller problem.
[0010] According to an embodiment of the invention
said hard contact material comprises AgSnO2 with a con-
tent of SnO2 exceeding 10 percentage by weight, advan-
tageously being 12-19 percentage by weight and prefer-
ably being 13-17 percentage by weight. This hard contact
material has a high arc erosion resistance resulting in a
long electric life time thereof enabling closing and break-
ing a current through the contactor for instance in the
order of 500 000 times or more.
[0011] According to another embodiment of the inven-
tion said soft material comprises AgSnO2 with a content
of SnO2 being max 5 percentage by weight, preferably
2-5 percentage by weight. By choosing such a silver tin
oxide with a low tin oxide content the contact resistance
of the contactor may be reduced substantially with re-
spect to contact materials normally used for the contact
members of contactors of this type while still withstanding
arc erosion in a satisfying way thanks to the possibility
of better cooling via thermal conduction of the fixed con-
tact element.
[0012] According to another embodiment of the inven-
tion said soft contact material is Ag.
[0013] According to a still further embodiment of the
invention said hard contact material comprises AgCdO
with a content of CdO exceeding 10 percentage by
weight, advantageously being 12-22 percentage by
weight and preferably being 14-20 percentage by weight.
This hard contact material has a high arc erosion resist-
ance resulting in a long electric life time thereof enabling
closing and breaking a current through the contactor for
instance in the order of 500 000 times or more.
[0014] According to another embodiment of the inven-
tion the contactor comprises an arc extinguishing plate
mounted closely to the contact member of said fixed con-
tact element. The arc extinguishing plate will besides the
arc extinguishing feature also contribute to cooling by
thermal conduction of the fixed contact element.
[0015] According to another embodiment of the inven-
tion the contactor comprises means adapted to press
said contact elements with the contact members against
each other in a contact making state of said contactor,
which reduces the contact resistance of the contactor in
the contact making state thereof.
[0016] According to another embodiment of the inven-
tion the contactor comprises four said contact elements,
two of said elements are fixed and connected to an elec-
tric current path at spaced apart locations, and two of
said contact elements are movable and connected in se-
ries on a body in common for being moved together by
moving said body for closing said current path from one
fixed contact element to the other by entering into contact
with a contact member of a fixed contact element each.
This is a favourable design of a contactor of this type,
and it may well be adapted to establish and break a con-
nection between a source of electric power, such as a

generator or a power network, and a consumer of electric
power, such as an electric motor. The invention is espe-
cially suitable for a conductor of this type, for which it is
important that a low arc erosion resistance for a long life
time is ensured, at the same time as the contact resist-
ance should be kept as low as possible for reducing pow-
er losses and by that saving costs when feeding said
consumer with electric power.
[0017] According to another embodiment of the inven-
tion the contactor is designed to have an electric current
to flow between said contact elements exceeding 5 A,
advantageously exceeding 50 A, preferably being at least
500 A and most preferred 500 A-5000 A. The character-
istics of the contactor according to the invention are par-
ticularly favourable for contactors intended to carry such
currents in the closed state thereof.
[0018] According to another embodiment of the inven-
tion the contactor is of the type intended to establish and
break said electric current flow between said contact el-
ements during normal operation state of the contactor,
for which contactors the present invention is most inter-
esting, but according to another embodiment of the in-
vention the contactor is of the type intended to be closed
for enabling an electric current to flow between said con-
tact elements in the normal operation state thereof.
[0019] Other advantages as well as advantageous fea-
tures of the invention will appear from the description
below.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] With reference to the appended drawings below
follows a specific description of an embodiment of the
invention cited as an example.
[0021] In the drawings:

Fig. 1 is a very schematic view illustrating a contactor
according to the invention in an opened state,
and

Fig. 2 is a view of a part of the contactor according to
Fig. 1 in a closed state.

DETAILED DESCRIPTION OF AN EMBODIMENT OF 
THE INVENTION

[0022] Fig. 1 shows very schematically a contactor ac-
cording to the present invention in an opened state. The
contactor has four contact elements 1-4 of which two 2,
3 are arranged on a body 5 in common being movable
in the direction of the arrow A through means 6 according
to a substantially rectilinear path towards and away from
the other two contact elements 1, 4 being fixed for trans-
ferring the contactor to a closed and opened state, re-
spectively. Said contact elements 1-4 are made of a ma-
terial with a high electric conductivity, such as Cu.
[0023] The fixed contact elements 1, 4 are connected
to an electric current path, such as to an end of a respec-
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tive conductor rail 7, 8, at spaced apart locations. One
fixed contact element 4 is in this way connected to an
electric power source 9, whereas the other fixed contact
element 1 is connected to an electric motor 10. The elec-
tric motor 10 will be connected to the power source 9 by
movement of the movable contact elements in contact
with the fixed contact elements.
[0024] Each contact element has a contact member
11-14 in the form of a layer of a contact material adapted
to bear against the contact member of another contact
element for enabling an electric current to flow between
the contact elements. Means 15 schematically indicated
in Fig. 2 are arranged for pressing the contact elements
with the contact members against each other in a contact
making state of the contactor for making a good contact
therebetween.
[0025] The contact members 12, 13 of the movable
contact elements 2, 3 are made of a hard contact material
having a hardness HV (Hardness Vickers) above 70,
while the contact members 11, 14 of the fixed contact
elements 1, 4 are made of a soft contact material having
a hardness HV (Hardness Vickers) below 30.
[0026] The material of the contact members 12, 13
may be AgSnO2 with a content of SnO2 exceeding 10
percentage by weight, advantageously being 12-19 per-
centage by weight and preferably being 13-17 percent-
age by weight. Another possibility is that these contacts
are of a hard contact material comprising AgCdO with a
content of CdO exceeding 10 percentage by weight, ad-
vantageously being 12-22 percentage by weight and
preferably being 14-20 percentage by weight. Such a
hard contact material having a hardness HV above 70
will have a high arc erosion resistance and by that a long
electric life time.
[0027] The contact members 11, 14 of the fixed contact
elements 1, 4 are made of a soft contact material having
a hardness HV (Hardness Vickers) below 30. This soft
contact material may comprise AgSnO2 with a content
of SnO2 being max 5 percentage by weight, preferably
2-5 percentage by weight. Another possibility is that the
soft contact material is Ag. A contact member of such a
soft contact material will be able to make a very intimate
contact to the corresponding movable contact member,
so that a low contact resistance results.
[0028] Each fixed contact element 1, 4 is further con-
nected to an arc extinguishing plate 16, 17, the function
of which will be described below.
[0029] The function of the contactor will be as follows.
When the contactor is in the closed state shown in Fig.
2 and a current is flowing through the contact elements
and the contact members thereof and the movable con-
tact elements are moved away from the fixed ones by
moving the body 5 according to the arrow A an arc will
be created between the opposed surfaces of two contact
members, such as 11 and 12 and 13 and 14. This arc
will stand between these contact members for some mil-
liseconds, i.e. up to about 4 ms. This arc will have a more
severe thermal impact on the contact members 12, 13

of the moving contact elements than upon the contact
members 11, 14 of the fixed contact elements 1, 4, since
the latter are close to a large thermal mass in the form
of the arc extinguishing plates 16, 17 and the mass of
the fixed contact elements of high thermal conductivity,
so that the contact members 11, 14 will have a lower
temperature by cooling via thermal conduction than the
contact members 12, 13. Thanks to the fact that the con-
tact members of the fixed contact elements are close to
a larger thermal mass than the contact members of the
moving contact elements and of a high thermal conduc-
tivity they will be better cooled and can withstand the arc
erosion in a better manner. Thus, it will in this way be
possible to combine the advantageous features of a hard
contact material with those of a soft contact material in
a favourable way.
[0030] The invention is not in any way restricted to the
embodiment described above, but many possibilities to
modifications thereof will be apparent to a person with
ordinary skill in the art without departing from the basic
idea of the invention as defined in the appended claims.

Claims

1. A contactor having two contact elements (1-4) each
having a contact member (11-14) adapted to bear
against the contact member of the other contact el-
ement for enabling an electric current to flow be-
tween said two contact elements, the contactor fur-
ther comprising means (6) for moving a movable (2,
3) of said contact elements with contact member
apart from and into contact with a contact member
of the other contact element (1, 4) being fixed for
breaking and enabling, respectively, a said electric
current flow between said two contact elements,
characterized in that the contact member (12, 13)
of said movable contact element is made of a hard
contact material having a hardness HV (Hardness
Vickers) above 70 and the contact member (11, 14)
of said fixed contact element is made of a soft contact
material having a hardness HV (Hardness Vickers)
below 30.

2. A contactor according to claim 1, characterized in
that said hard contact material comprises AgSnO2
with a content of SnO2 exceeding 10 percentage by
weight, advantageously being 12-19 percentage by
weight and preferably being 13-17 percentage by
weight.

3. A contactor according to claim 1 or 2, characterized
in that said soft contact material comprises AgSnO2
with a content of SnO2 being max 5 percentage by
weight, preferably 2-5 percentage by weight.

4. A contactor according to claim 1 or 2, characterized
in that said soft contact material is Ag.
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5. A contactor according to any of claims 1, 3 or 4, char-
acterized in that said hard contact material com-
prises AgCdO with a content of CdO exceeding 10
percentage by weight, advantageously being 12-22
percentage by weight and preferably being 14-20
percentage by weight.

6. A contactor according to any of the preceding claims,
characterized in that it comprises an arc extin-
guishing plate (16, 17) mounted closely to the con-
tact member (11, 14) of said fixed contact element
(1, 4).

7. A contactor according to any of the preceding claims,
characterized in that it comprises means (15)
adapted to press said contact elements (1-4) with
the contact members (11-14) against each other in
a contact making state of said contactor.

8. A contactor according to any of the preceding claims,
characterized in that it comprises four said contact
elements (1-4), that two (1, 4) of said elements are
fixed and connected to an electric current path at
spaced apart locations, and that two (2, 3) of said
contact elements are movable and connected in se-
ries on a body (5) in common for being moved to-
gether by moving said body for closing said current
path from one fixed contact element to the other by
entering into contact with a contact member of a fixed
contact element each.

9. A contactor according to any of the preceding claims,
characterized in that it is adapted to establish and
break a connection between a source (9) of electric
power, such as a generator or a power network, and
a consumer (10) of electric power, such as an electric
motor.

10. A contactor according to any of the preceding claims,
characterized in that it is designed to have an elec-
tric current to flow between said contact elements
exceeding 5 A, advantageously exceeding 50 A,
preferably being at least 500 A, and most preferred
500 A-5000 A.

11. A contactor according to any of the preceding claims,
characterized in that it is of the type intended to be
closed for enabling an electric current to flow be-
tween said contact elements (1-4) in the normal op-
eration state thereof.

12. A contactor according to any of claims 1-10, char-
acterized in that it is of the type intended to establish
and break said electric current flow between said
contact elements (1-4) during normal operation state
of the contactor.
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