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(54) METAL DRIVE FOR ELECTRICAL SWITCH

(57) The present disclosure relates to a metal drive
(1) for operating an electrical switch of a switchgear (10).
The drive comprises at least a fist part (2a) and a second
part (2b), the first part comprising a first contact surface
(3a) arranged to move in relation to, and in contact with,

a second contact surface (3b) of the second part. The
first contact surface has a dry lubricant polymer coating
(5) of a polymer material (6) applied directly on a metallic
material (7).
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Description

TECHNICAL FIELD

[0001] The present disclosure relates to a metal drive
for operating an electrical switch of a switchgear, in which
drive different parts of the drive move in relation to, and
in contact with, each other, e.g. by rolling or sliding.

BACKGROUND

[0002] Circuit breakers and switches in switchgears,
such as ring main units, are operated by drives compris-
ing spring type mechanisms, magnetic or pneumatic ac-
tuators etc. or a combination thereof. During energizing
and operation of the drive, several different mechanical
parts move and their surfaces slide against each other
at high speed or they stay in contact with each other
during energy storage. To prevent wear of the mechan-
ical contact surfaces and to provide low friction during
movement, the parts are conventionally lubricated with
grease.
[0003] Grease lubricated drives need maintenance in
form of re-greasing or replacement in certain time inter-
vals as the lifetime of the grease is limited compared to
the 25-30 years of lifetime of the switchgears. Moreover,
the right type of grease needs to be chosen, depending
on the climate conditions of the place where the switch-
gear is positioned when operating. Additionally, grease
is only useful within a limited temperature range. In case
of aged grease or wrong type of grease there is an in-
creased risk for failure of the drive mechanism which pre-
vents the switching operation of the switchgear.
[0004] As an alternative to metal drives, there are pol-
ymer drives available for low energy switching applica-
tions, but they face fatigue and low/high temperature op-
eration strength related issues.
[0005] The all polymer drives are used for low energy
applications and still have to scale up when higher cur-
rents and voltages are involved during switching. The
fatigue curve (SN diagram) for polymers (for e.g. epoxy)
shows much lower strength even at 10 000 cycles, which
is the operating requirement for M2 qualification in a
switchgear certification. There are some inherent limita-
tions (material deterioration) of polymer drives when ex-
posed to outdoor environment. There is also much more
change in structural properties compared to metals at
ambient temperatures of -40°C or below and of 60°C and
above, limiting the usefulness of polymer drives.

SUMMARY

[0006] It is an objective of the present invention to pro-
vide an improved drive for an electrical switch, with re-
duced maintenance need compared to greased metal
drives, and with improved strength and temperature re-
sistance compared to polymer drives.
[0007] Proposed is a metal drive which may be regard-

ed as a hybrid drive, in which a core of at least one of
the parts of the drive is metal to provide strength, while
at least one surface of the part is coated with a polymer
material to provide protection against the ambient envi-
ronment and improved performance. The moving, e.g.
sliding and/or rolling, parts of the drive may be at least
partly coated with the polymer coating discussed herein,
while some other surfaces may be coated by e.g. a com-
bination of polymer and/or metallic coating providing re-
sistance against material degradation of the core metallic
structure of the drive parts. An idea is to combine the
strengths of metal and polymer drives in a hybrid drive,
where the core is made up of metal (having relatively
high strength and durability) and a surface is polymer-
based providing lower friction and reduced maintenance
need. Wear and corrosion resistance may be provided
over the entire life-time of the drive and in different envi-
ronmental conditions such as moderate, arctic or tropic
climates.
[0008] According to an aspect of the present invention,
there is provided a metal drive for operating an electrical
switch of a switchgear. The drive comprises at least a
fist part and a second part, the first part comprising a first
contact surface arranged to move in relation to, and in
contact with, a second contact surface of the second part.
Each of the first and second parts comprises a metal
core. The first contact surface has a dry lubricant polymer
coating of a polymer material applied directly on a metallic
material.
[0009] According to another aspect of the present in-
vention, there is provided a switchgear comprising an
embodiment of the metal drive of the present disclosure,
and comprising the electrical switch.
[0010] By means of the polymer coating, a dry lubricant
is provided, reducing or eliminating the need for lubrica-
tion maintenance during the lifetime of the drive, while
maintaining the advantages of a metal drive over a pol-
ymer drive by means of the metal cores of the drive parts.
[0011] It is to be noted that any feature of any of the
aspects may be applied to any other aspect, wherever
appropriate. Likewise, any advantage of any of the as-
pects may apply to any of the other aspects. Other ob-
jectives, features and advantages of the enclosed em-
bodiments will be apparent from the following detailed
disclosure, from the attached dependent claims as well
as from the drawings.
[0012] Generally, all terms used in the claims are to be
interpreted according to their ordinary meaning in the
technical field, unless explicitly defined otherwise herein.
All references to "a/an/the element, apparatus, compo-
nent, means, step, etc." are to be interpreted openly as
referring to at least one instance of the element, appa-
ratus, component, means, step, etc., unless explicitly
stated otherwise. The steps of any method disclosed
herein do not have to be performed in the exact order
disclosed, unless explicitly stated. The use of "first", "sec-
ond" etc. for different features/components of the present
disclosure are only intended to distinguish the fea-
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tures/components from other similar features/compo-
nents and not to impart any order or hierarchy to the
features/components.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] Embodiments will be described, by way of ex-
ample, with reference to the accompanying drawings, in
which:

Fig 1 is a schematic block diagram of a switchgear
and drive thereof, in accordance with some embod-
iments of the present invention.

Fig 2 is a schematic circuit diagram of a switchgear,
in accordance with some embodiments of the
present invention.

DETAILED DESCRIPTION

[0014] Embodiments will now be described more fully
hereinafter with reference to the accompanying draw-
ings, in which certain embodiments are shown. However,
other embodiments in many different forms are possible
within the scope of the present disclosure. Rather, the
following embodiments are provided by way of example
so that this disclosure will be thorough and complete, and
will fully convey the scope of the disclosure to those
skilled in the art. Like numbers refer to like elements
throughout the description.
[0015] Figure 1 illustrates a switchgear 10 comprising
a drive 1 for operating an electrical switch of the switch-
gear. The drive may be actuated in any conventional way,
e.g. spring, magnetically or pneumatically actuated. The
drive 1 comprises a plurality of parts 2 which are arranged
to move in relation to each other during operation of the
drive. The drive 1 is a metal drive, implying that at least
the core 4 of each of the parts is of a metallic material.
Two parts 2 which are arranged to move in relation to,
and in contact with, each other each comprises a contact
surface 3 for making contact with the corresponding con-
tact surface 3 of the other part 2. At least one contact
surface 3 of at least one part 2 of the drive 1 has a polymer
coating 5 of a polymer material 6. The polymer coating
is arranged to act as a dry lubricant. That the contact
surface 3 has a polymer coating 5 implies that the contact
surface is (at least partly) provided by the polymer coat-
ing, since the polymer coating 5 provides an outermost
surface of the part 2, which then becomes the contact
surface 3. In some embodiments, the coated part 2 is
coated only where it is arranged to contact another part
2 of the drive 1. Alternatively, in some other embodi-
ments, the coated part 2 is coated also on other surfaces,
the metal core 4 being partly or fully enclosed by the
polymer coating 5.
[0016] The polymer coating 5 is applied directly on a
metallic material 7 of the part 2. Typically, the metallic
material 7 is of the metal core 4, implying that the polymer

coating is applied directly onto the metal core, without
any intermediate layer, but in some embodiments, the
metallic material 7 may be provided by intermediate layer
8 provided between the metal core 4 and the polymer
coating 5, e.g. e.g. an anti-corrosion layer such as a nickel
containing layer. Metallic anti-corrosion nickel layers are
conventionally used.
[0017] In the example of figure 1, two parts 2 of the
drive 1 are shown, a first part 2a and a second part 2b.
The first part 2a comprises a first contact surface 3a ar-
ranged to move (as indicated by the downward pointing
arrow in the figure) in relation to, and in contact with, a
second contact surface 3b of the second part 2b. Each
of the first and second parts 2a and 2b comprises a metal
core 4a and 4b. The first contact surface 3a has a dry
lubricant polymer coating 5 of a polymer material 6 ap-
plied directly on a metallic material 7, e.g. of the metal
core 4a or of a metallic intermediate layer 8.
[0018] Often, the second contact surface 3b is metallic,
e.g. of the metal core 4b or of a metallic coating 8. How-
ever, in some embodiments, also the second contact sur-
face 3b has a dry lubricant polymer coating 5 of a polymer
material 6 applied directly on a metallic material 7. The
polymer material of the second contact surface may be
the same as or different than, preferably different than,
the polymer material of the first contact surface. Typically,
the tribological properties when the two contact surfaces
3a and 3b move in contact with each other are improved
when surface materials are different rather than the
same, why it is preferred that the polymer coating 5 of
the second contact surface 3b is of a different polymer
material 6 than the polymer coating 5 of the first contact
surface 3a. It is envisioned that it may in some applica-
tions be preferred with the second contact surface being
of a polymer material 6 rather than being metallic, e.g.
for improved tribological properties or reduced heat for-
mation when the first and second contact surfaces move
in contact with each other.
[0019] The drive 1 may have any number of parts 2
and any number of pairs of contact surfaces 3 arranged
move in relation to, and in contact with, each other. In
any of these pairs, at least one of the contact surfaces 3
may be provided by a polymer coating 5 as discussed
herein. In case there is more than one pair of contact
surfaces in the drive which are provided with a polymer
coating 5, the polymer material 6 may be the same for
all coatings 5, e.g. for simplifying the manufacture of the
drive 1, or the polymer material 6 of at least one of the
coatings 5 may be different from at least one other of the
coatings 5. The use of different materials 6 allows the
material 6 to be selected depending on the particular re-
quirements on each contact surface, e.g. depending on
the pressure, movement and/or temperature the contact
surface is intended for.
[0020] Thus, in some embodiments of the present in-
vention, wherein the drive 1 further comprises a third part
2 and a fourth part 2, the third part comprising a third
contact surface 3 arranged to move in relation to, and in

3 4 



EP 4 086 930 A1

4

5

10

15

20

25

30

35

40

45

50

55

contact with, a fourth contact surface 3 of the fourth part.
Similar to the first contact surface, the third contact sur-
face has a dry lubricant polymer coating 5 of a polymer
material 6 applied directly on a metallic material 7. In
some embodiments, similar to the discussion about the
first and second contact surfaces, also the fourth contact
surface 3 has a dry lubricant polymer coating 5 of a pol-
ymer material 6 applied directly on a metallic material 7,
the polymer material of the fourth contact surface being
the same as or different than, preferably different than,
the polymer material of the third contact surface. As dis-
cussed above, the polymer material 6 of the third contact
surface 3 is the same or different than, preferably different
than, the polymer material 6 of the first contact surface
3a. Depending on the contact pressure and sliding speed
of each mechanical contact in the drive 1, a combination
of different coating materials 6 can be used within the
same drive 1.
[0021] The polymer material 6 of any polymer coating
5 in the drive 1 may be any suitable polymer material.
Since the drive is not involved in the conduction of an
electrical current, that being handled by the switch of the
switchgear, the polymer material does not have to be
electrically conducting, and typically is electrically insu-
lating though electrically conducting materials are not ex-
cluded.
[0022] The polymer material 6 may conveniently be or
comprise a thermoplastic material or a thermosetting ma-
terial, optionally comprising a filler material as an addi-
tive.
[0023] Examples of suitable thermoplastic materials 6
includes thermoplastic materials comprising or consist-
ing of polyaryletherketones (PAEK), for instance poly-
ether ether ketone (PEEK) or polyetherketone (PEK);
fluoropolymers, for instance polytetrafluoroethylene (PT-
FE); ultrahigh molecular weight poly ethylene (UHWPE);
polyamides (PA); polyimides (PI); and/or polyoxymeth-
ylen (POM). Preferably the polymer material comprises
or consists of PEAK and/or PTFE.
[0024] Examples of suitable thermosetting materials 6
includes thermosetting materials comprising or consist-
ing of an epoxy and/or phenolic varnish, preferably an
epoxy varnish.
[0025] Examples of suitable filler additive includes a
filler comprising or consisting of graphite, molybdenum
disulphide (MoS2), tungsten disulphide (WS2) and/or
PTFE, preferably MoS2 and/or PTFE. A specific example
of suitable polymer material 6 comprising a filler is an
epoxy varnish comprising a MoS2 and/or PTFE filler.
[0026] In some embodiments of the present invention,
any or all polymer coating(s) 5 in the drive 1 has a thick-
ness within the range of 5-100 mm, preferably within the
range of 10-50 mm. The coating 5 may be applied to the
part 2 using an automated coating process, e.g. including
spray coating, drum coating or powder coating, depend-
ing on the polymer material 6 used.
[0027] In some embodiments of the present invention,
the first contact surface 3a is arranged to move in relation

to the second contact surface 3b by sliding or rolling, e.g.
by sliding against the second contact surface. The same
could apply for any further contact surface pairs in the
drive 1. Examples of rolling contact may be in a ball bear-
ing, e.g. where at least one of the balls is coated with the
polymer material 6. Other examples of parts 2 include
e.g. a spring actuator, or any part 2 arranged to be moved
by an actuator e.g. a spring, magnetic or pneumatic ac-
tuator, in the drive 1.
[0028] In some embodiments of the present invention,
any of the respective metal cores 4 of the drive 1, e.g.
the metal core 4a of the first part 2a and/or the metal core
4b of the second part 2b are of made of steel. Steel can
provide the strength and durability desired for the drive
1. In case the part 2 is in the form of, or part of, a spring,
the core 4 may be made of a spring steel.
[0029] Figure 2 illustrates a switchgear 10 comprising
an electrical switch 11 for switching an electrical current
I having the voltage U. The switchgear 10 thus comprises
the drive 1 discussed above, as well as the switch 11
(and possibly further switches 11). The switchgear 10
may be any switchgear configured for breaking or switch-
ing a current I by means of the at least one switch 11.
The switchgear 10 may e.g. be configured for breaking
or switching a current I having a voltage within the me-
dium voltage range, e.g. within the range of 1-52 kV.
[0030] The present disclosure has mainly been de-
scribed above with reference to a few embodiments.
However, as is readily appreciated by a person skilled in
the art, other embodiments than the ones disclosed
above are equally possible within the scope of the present
disclosure, as defined by the appended claims.

Claims

1. A metal drive (1) for operating an electrical switch
(11) of a switchgear (10), the drive comprising at
least a fist part (2a) and a second part (2b), the first
part comprising a first contact surface (3a) arranged
to move in relation to, and in contact with, a second
contact surface (3b) of the second part;
wherein each of the first and second parts comprises
a metal core (4a, 4b); and wherein the first contact
surface (3a) has a dry lubricant polymer coating (5)
of a polymer material (6) applied directly on a metallic
material (7).

2. The metal drive of claim 1, wherein the polymer ma-
terial (6) is thermoplastic, e.g. comprising a polymer
from the group consisting of:

polyaryletherketones, PAEK, for instance poly-
ether ether ketone, PEEK, or
polyetherketone, PEK;
fluoropolymers, for instance polytetrafluoroeth-
ylene, PTFE;
ultrahigh molecular weight poly ethylene, UH-
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WPE;
polyamides, PA;
polyimides, PI; and
polyoxymethylen, POM;
or any combination thereof;
preferably the polymer material comprises or
consists of PEAK and/or PTFE.

3. The metal drive of claim 1, wherein the polymer ma-
terial (6) is thermosetting, e.g. comprising an epoxy
and/or phenolic varnish, preferably epoxy.

4. The metal drive of any preceding claim, wherein the
polymer material (6) comprises a filler, e.g. a filler
comprising graphite, molybdenum disulphide,
MoS2, tungsten disulphide, WS2, and/or PTFE, pref-
erably MoS2 and/or PTFE.

5. The metal drive of any preceding claim, wherein the
metallic material (7) on which the polymer coating
(5) is directly applied is of the metal core (4a) of the
first part (2a).

6. The metal drive of any claim 1-4, wherein the metallic
material (7) on which the polymer coating (5) is di-
rectly applied is of an intermediate layer (8) between
the metal core (4a) and the polymer coating (5) of
the first part (2a), e.g. an anti-corrosion layer such
as a nickel containing layer.

7. The metal drive of any preceding claim, wherein the
polymer coating (5) has a thickness within the range
of 5-100 mm, preferably within the range of 10-50 mm.

8. The metal drive of any preceding claim, wherein the
first contact surface (3a) is arranged to move in re-
lation to the second contact surface (3b) by sliding
or rolling, e.g. by sliding against the second contact
surface.

9. The metal drive of any preceding claim, wherein the
metal core (4a) of the first part (2a) and/or the metal
core (4b) of the second part (2b) are of made of steel,
e.g. spring steel.

10. The metal drive of any preceding claim, wherein also
the second contact surface (3b) has a dry lubricant
polymer coating (5) of a polymer material (6) applied
directly on a metallic material (7), the polymer ma-
terial of the second contact surface being the same
as or different than, preferably different than, the pol-
ymer material (6) of the first contact surface (3a).

11. The metal drive of any preceding claim, wherein the
drive (1) further comprises a third part (2) and a fourth
part (2), the third part comprising a third contact sur-
face (3) arranged to move in relation to, and in con-
tact with, a fourth contact surface (3) of the fourth

part;
wherein each of the third and fourth parts comprises
a metal core (4); and
wherein the third contact surface has a dry lubricant
polymer coating (5) of a polymer material (6) applied
directly on a metallic material (7).

12. The metal drive of claim 11, wherein also the fourth
contact surface (3) has a dry lubricant polymer coat-
ing (5) of a polymer material (6) applied directly on
a metallic material (7), the polymer material of the
fourth contact surface being the same as or different
than, preferably different than, the polymer material
of the third contact surface.

13. The metal drive of claim 11 or 12, wherein the poly-
mer material (6) of the third contact surface (3) is
different than the polymer material (6) of the first con-
tact surface (3a).

14. A switchgear (10) comprising the metal drive (1) of
any preceding claim, and the switch (11).
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