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(57) The present invention provides a circuit breaker,
a circuit breaker overtravel adjustment method and a
power system. The circuit breaker comprises an arc ex-
tinguishing structure, a moving contact, and a static con-
tact. The circuit breaker further comprises: a driving as-
sembly is connected to the moving contact, and the mov-
ing contact is driven to make contact with or separate
from the static contact. The driving assembly has an ac-
commodating cavity. A contact pressure spring is provid-
ed within the accommodating cavity and abuts between
the moving contact and the driving assembly, and is used
to apply a force to the moving contact toward the static
contact when the circuit breaker is in a closed state. A
detection assembly comprises a pressure detector and
a distance sensor. The pressure detector is disposed be-
tween the contact pressure spring and the driving as-
sembly, and measures the pressure value of the contact
pressure spring when the moving contact and the static
contact tightly abut. The distance sensor is used to detect
the measure distance between the moving contact and
the distance sensor so as to determine the overtravel
between the moving contact and the static contact ac-
cording to the pressure value and the detection distance.
The circuit breaker has higher reliability.
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Description

Technical Field

[0001] The present invention relates to the field of me-
chanical equipment, and in particular to a circuit breaker,
a circuit breaker overtravel adjustment method and a
power system.

Background Art

[0002] Circuit breakers (for example, vacuum circuit
breakers) are important switching equipment of a power
system. During the running of the power system, circuit
breakers can connect or cut off load currents of electrical
equipment. When exceptions occur to the power system,
circuit breakers can reliably cut off a short-circuit current.
[0003] To guarantee that circuit breakers are able to
stably and reliably connect or cut off a current and guar-
antee the mechanical life of circuit breakers, a contact
pressure spring is connected to the moving contact of
circuit breakers. When circuit breakers are in a closed
state, the contact pressure spring accumulates energy
to drive the moving contact to move away from the static
contact quickly to open circuit breakers again, and the
opening reliability is improved.
[0004] To guarantee a low contact resistance between
the moving contact and the static contact in a closed state
of circuit breakers, the contact pressure spring has a cer-
tain overtravel. Overtravel refers to the length to which
the contact pressure spring continues to be compressed
after the moving contact and the static contact are in con-
tact with each other in the closing process. The overtravel
can increase the contact pressure between the moving
contact and the static contact to guarantee the reliable
connection and cut-off of a current and the mechanical
life of circuit breakers.
[0005] In the prior art, to determine whether the over-
travel between the moving contact and the static contact
satisfies the requirement, a pressure detector is adopted
to measure the pressure of the contact pressure spring.
Since a linear relationship exists between the pressure
and the overtravel, the overtravel can be calculated ac-
cording to the pressure. However, the precision in this
testing method will decrease for the reasons such as
wear-out after circuit breakers are used for a period of
time. As a result, the measured overtravel is incorrect,
and the safety and reliability of the running of circuit
breakers are influenced.

Summary of the Invention

[0006] To at least partially solve the abovementioned
problem, the present invention provides a circuit breaker,
a circuit breaker overtravel adjustment method and a
power system.
[0007] According to a first aspect of embodiments of
the present disclosure, a circuit breaker is provided. The

circuit breaker comprises an arc extinguishing structure,
a moving contact and a static contact. The arc extinguish-
ing structure has an arc extinguishing chamber, at least
a part of the static contact stretches into the arc extin-
guishing chamber, and a part of the moving contact
stretches into the arc extinguishing chamber. The circuit
breaker further comprises a driving assembly, the driving
assembly being connected with the moving contact and
driving the moving contact to contact or separate from
the static contact, and the driving assembly having an
accommodating cavity; a contact pressure spring, the
contact pressure spring being provided in the accommo-
dating cavity, abutting between the moving contact and
the driving assembly and being used to apply an acting
force toward the static contact to the moving contact in
a closed state of the circuit breaker; a detection assem-
bly, the detection assembly comprising a pressure de-
tector and a distance sensor, the pressure detector being
provided between the contact pressure spring and the
driving assembly to detect the pressure of the contact
pressure spring when the moving contact and the static
contact abut tightly against each other, and the distance
sensor being used to detect the detection distance be-
tween the moving contact and the distance sensor so
that the overtravel between the moving contact and the
static contact can be determined according to the pres-
sure and the detection distance.
[0008] Alternatively, when the circuit breaker is in an
open state, the distance between the moving contact and
the static contact can be adjusted.
[0009] Alternatively, the driving assembly comprises
an insulating pull rod and a bushing, the bushing is pro-
vided in the insulating pull rod and can be driven by the
insulating pull rod to move relative to the static contact,
the length the bushing protrudes out of the insulating pull
rod can be adjusted to adjust the distance between the
moving contact and the static contact in an open state,
the accommodating cavity is provided in the bushing, and
the contact pressure spring and the detection assembly
are provided in the accommodating cavity of the bushing.
[0010] Alternatively, the insulating pull rod and the
bushing are thread-connected.
[0011] Alternatively, the moving contact comprises a
contact body and a moving rod, the moving rod is de-
tachably connected with the contact body, at least a part
of the moving rod stretches into the accommodating cav-
ity and abuts against the contact pressure spring, and
the distance sensor is used to measure the distance be-
tween one end of the moving rod in the accommodating
cavity and the distance sensor.
[0012] Alternatively, the moving rod comprises a rod
body and a retaining flange, the retaining flange is pro-
vided outside the rod body, the extension direction of the
retaining flange is perpendicular to the lengthwise direc-
tion of the rod body, a cover plate for retaining the retain-
ing flange is provided in the bushing, a first end of the
contact pressure spring abuts against the retaining
flange, and a second end of the contact pressure spring
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abuts against the pressure detector.
[0013] Alternatively, the pressure detector comprises
an upper cover, a pressure-sensitive element and a base,
the base is provided on the driving assembly, the pres-
sure-sensitive element is fixedly provided on the base,
the upper cover covers the pressure-sensitive element,
and the contact pressure spring abuts against the upper
cover.
[0014] Alternatively, the circuit breaker further com-
prises a data transmission unit, and the data transmission
unit is respectively electrically connected with the pres-
sure detector and the distance sensor to receive and
transmit a pressure acquired by the pressure detector
and the detection data of the distance sensor.
[0015] According to a further aspect of the present ap-
plication, a circuit breaker overtravel adjustment method
is provided, the method is used for the abovementioned
circuit breaker, and the method comprises: receiving a
pressure, detected by the pressure detector, of the con-
tact pressure spring and a detection distance detected
by the distance sensor; if at least one of the conditions
that the pressure is less than a preset nominal pressure
and the detection distance is greater than a preset nom-
inal distance is satisfied, generating a driving assembly
adjustment message to indicate an adjustment of the
length by which the bushing in the driving assembly pro-
trudes out of the insulating pull rod.
[0016] According to yet a further aspect of the present
application, a power system is provided, and the power
system comprises the abovementioned circuit breaker.
[0017] The arc extinguishing structure in the present
embodiment can be used for installing and protecting the
moving contact and the static contact. The closing and
opening of the circuit breaker are realized through the
contact of the moving contact with the static contact and
the separation of the moving contact from the static con-
tact. The driving assembly is used to drive the moving
contact to move. The contact pressure spring is provided
in the accommodating cavity of the driving assembly, the
contact pressure spring is used to provide an abutting
force for the moving contact in a closed state, and in
addition, the contact pressure spring accumulates some
energy in a closing process of the circuit breaker to pro-
vide high initial energy for the moving contact at the time
of the opening of the circuit breaker so that the moving
contact can be separated from the static contact at high
speed in an initial condition to break an electrical arc
and/or a melted solder connection between the moving
contact and the static contact. In order to accurately de-
tect the overtravel of the contact pressure spring and
ensure that the abutting force corresponding to the over-
travel between the moving contact and the static contact
satisfies the requirement, a detection assembly is pro-
vided in the accommodating cavity. The detection as-
sembly comprises the pressure detector and the distance
sensor. The pressure detector detects the pressure (the
pressure is roughly equal to the abutting force the contact
pressure spring provides for the moving contact, the

rough equality means that the difference between the
pressure and the abutting force is less than the allowable
error, and the allowable error can be determined accord-
ing to the specific structure of the circuit breaker, the grav-
ity of the moving contact and other factors, which are not
restricted in the present embodiment) of the contact pres-
sure spring, and the distance sensor detects the detec-
tion distance between the moving contact and the dis-
tance sensor. In this way, the real overtravel and the abut-
ting force between the moving contact and the static con-
tact can be determined according to the detected pres-
sure and detection distance. Thus, the detection accu-
racy is improved and the problem of an insufficient abut-
ting force caused by fatigue relaxation of the contact pres-
sure spring, or the wear-out or ablation of the moving
contact or the static contact can be avoided.

Brief Description of the Drawings

[0018] The drawings below are intended to illustrate
and explain the embodiments of the disclosure, but are
not used to restrict the scope of the embodiments of the
disclosure. In the drawings,

Fig. 1 is a cutaway view of a circuit breaker provided
by the present application,
Fig. 2 is a partial enlarged view of position I in Fig.
1, and
Fig. 3 is a 3D cutaway view of a circuit breaker pro-
vided by the present application.

Brief description of reference numerals in the drawings:

[0019] 10: arc extinguishing structure; 11: arc extin-
guishing chamber; 21: static contact; 22: moving contact;
221: contact body; 222: moving rod; 2221: retaining
flange; 30: contact pressure spring; 40: detection assem-
bly; 41: pressure detector; 411: upper cover; 412: pres-
sure-sensitive element; 413: base; 42: distance sensor;
43: data transmission unit; 50: driving assembly; 51: up-
per end face; 52: insulating pull rod; 53: bushing; 531:
cover plate.

Detailed Description of Embodiments

[0020] To more clearly understand the technical char-
acteristics, objective, and effects of the embodiments of
the disclosure, the embodiments of the disclosure are
described by reference to the drawings.
[0021] To help you to understand and more clearly de-
scribe the effects of the circuit breaker of the present
application, the opening and closing processes of the
circuit breaker are briefly described. As shown in Fig. 1
to 3, the circuit breaker comprises a moving contact 22,
a static contact 21, an arc extinguishing structure 10 and
a driving assembly 50. The arc extinguishing structure
10 is used for insulation and sealing. The driving assem-
bly 50 is used to drive the moving contact 22 to move
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relative to the static contact 21 to realize the opening or
closing of the circuit breaker.
[0022] The closing process of the circuit breaker
means that the driving assembly 50 drives the moving
contact 22 to move in a direction near to the static contact
21 so that the moving contact 22 contacts the static con-
tact 21 and conducts electricity. The opening process of
the circuit breaker means that the driving assembly 50
drives the moving contact 22 to move in a direction away
from the static contact 21 so that the moving contact 22
is separated from the static contact 21 and stops con-
ducting electricity.
[0023] To guarantee a reliable contact between the
moving contact 22 and the static contact 21 in a closed
state of the circuit breaker so that the contact resistance
between the two contacts is low, the contact pressure
spring used to apply an acting force to the moving contact
22 has a certain overtravel. Overtravel refers to the length
to which the contact pressure spring 30 continues to be
compressed after the moving contact 22 and the static
contact 21 are in contact with each other. For example,
when the driving assembly 50 moves to a first position,
the moving contact 22 contacts the static contact 21. At
this time, the driving assembly 50 continues to move a
distance, namely, the overtravel, to reach a second po-
sition. In this process, the contact pressure spring con-
tinues to be compressed to increase the abutting force
between the moving contact 22 and the static contact 21,
and thus, the contact resistance between them is low.
[0024] In a practical working process, a linear relation-
ship exists between the overtravel and the abutting force
between the moving contact 22 and the static contact 21.
However, as the number of openings and closings of the
circuit breaker increases, wear-out and ablation will occur
to the moving contact 22 and the static contact 21, and
fatigue relaxation may also occur to the contact pressure
spring 30. As a result, the overtravel and the abutting
force between the moving contact 22 and the static con-
tact 21 are unable to be accurately measured, and then
the reliability of the circuit breaker is reduced.
[0025] In order to realize the reliable detection of the
overtravel and the abutting force between the moving
contact 22 and the static contact 21, a circuit breaker is
provided in the present embodiment, and the circuit
breaker comprises an arc extinguishing structure 10, a
moving contact 22 and a static contact 21, the arc extin-
guishing structure 10 has an arc extinguishing chamber
11, at least a part of the static contact 21 stretches into
the arc extinguishing chamber 11, a part of the moving
contact 22 stretches into the arc extinguishing chamber
11, and the circuit breaker further comprises a driving
assembly 50, a contact pressure spring 30 and a detec-
tion assembly 40. The driving assembly 50 is connected
with the moving contact 22 and drives the moving contact
22 to contact or separate from the static contact 21, and
the driving assembly 50 has an accommodating cavity.
The contact pressure spring 30 is provided in the accom-
modating cavity, abuts between the moving contact 22

and the driving assembly 50 and is used to apply an acting
force toward the static contact 21 to the moving contact
22 in a closed state of the circuit breaker. The detection
assembly 40 comprises a pressure detector 41 and a
distance sensor 42, the pressure detector 41 is provided
between the contact pressure spring 30 and the driving
assembly 50 to detect the pressure of the contact pres-
sure spring 30 when the moving contact 22 and the static
contact 21 abut tightly against each other, and the dis-
tance sensor 42 is used to detect the detection distance
between the moving contact 22 and the distance sensor
42 so that the overtravel between the moving contact 22
and the static contact 21 can be determined according
to the pressure and the detection distance.
[0026] In this case, the arc extinguishing structure 10
can protect the moving contact 22 and the static contact
21. The arc extinguishing structure 10 may be a cylinder
of a column or a cylinder whose cross-section is a rec-
tangle or other shape, and the cylinder comprises a side
wall, a top wall and a bottom wall, which form the arc
extinguishing chamber 11. Of course, the arc extinguish-
ing structure 10 may be other proper structures in other
embodiments and the specific structure is not restricted
here.
[0027] At least a part of the static contact 21 stretches
into the arc extinguishing chamber 11 (the static contact
21 may be fully fixed in the arc extinguishing chamber
11 or one part stretches into the arc extinguishing cham-
ber 11 and the other part is located outside the arc ex-
tinguishing chamber 11), a part of the moving contact 22
stretches into the arc extinguishing chamber 11, the mov-
ing contact 22 can move relative to the static contact 21,
and the opening or closing of the circuit breaker is real-
ized through the contact or separation between the mov-
ing contact and the static contact.
[0028] The driving assembly 50 is used to drive the
moving contact 22 to move. The contact pressure spring
30 is provided in the accommodating cavity of the driving
assembly 50, the contact pressure spring 30 is used to
provide an abutting force for the moving contact 22 in a
closed state, and in addition, the contact pressure spring
30 accumulates some energy in a closing process of the
circuit breaker to provide high initial energy for the moving
contact 22 at the time of the opening of the circuit breaker
so that the moving contact 22 can be separated from the
static contact 21 at high speed in an initial condition to
break an electrical arc and/or a melted solder connection
between the moving contact 22 and the static contact 21.
[0029] In order to accurately detect the overtravel of
the contact pressure spring 30 and ensure that the abut-
ting force corresponding to the overtravel between the
moving contact 22 and the static contact 21 satisfies the
requirement, a detection assembly 40 is provided in the
accommodating cavity, the detection assembly 40 com-
prises the pressure detector 41 and the distance sensor
42, the pressure detector 41 detects the pressure (the
pressure is roughly equal to the abutting force the contact
pressure spring 30 provides for the moving contact 22,

5 6 



EP 4 391 004 A1

6

5

10

15

20

25

30

35

40

45

50

55

the rough equality means that the difference between the
pressure and the abutting force is less than the allowable
error, and the allowable error can be determined accord-
ing to the specific structure of the circuit breaker, the grav-
ity of the moving contact 22 and other factors, which are
not restricted in the present embodiment) of the contact
pressure spring 30, and the distance sensor 42 detects
the detection distance between the moving contact 22
and the distance sensor 42. In this way, the real over-
travel and the abutting force between the moving contact
22 and the static contact 21 can be determined according
to the detected pressure and detection distance. Thus,
the detection accuracy is improved and the problem of
an insufficient abutting force caused by fatigue relaxation
of the contact pressure spring 30, or the wear-out or ab-
lation of the moving contact 22 or the static contact 21
can be avoided.
[0030] The structure and the working process of the
circuit breaker are described below in combination with
the drawings.
[0031] In the present embodiment, as shown in Fig. 1
to Fig. 3, the cylinder or the casing in other shapes of the
arc extinguishing structure 10 is an insulating casing. The
static contact 21 is fixed relative to the arc extinguishing
structure 10. The moving contact 22 can move relative
to the arc extinguishing structure 10 to contact or sepa-
rate from the static contact 21.
[0032] To conveniently adjust the overtravel of the cir-
cuit breaker to guarantee the abutting force between the
moving contact 22 and the static contact 21 in the case
of fatigue relaxation occurring to the contact pressure
spring 30 or wear-out or ablation occurring to the moving
contact 22 or the static contact 21 and thus guarantee a
low contact resistance between the moving contact 22
and the static contact 21 in a closed state, the distance
between the moving contact 22 and the static contact 21
can be adjusted in an open state of the circuit breaker in
the present embodiment.
[0033] For example, when the circuit breaker is in an
open state, the driving assembly 50 may be located in a
first position. At this time, the distance between the mov-
ing contact 22 and the static contact 21 can be adjusted
by adjusting the position of the moving contact 22. If the
distance between the moving contact 22 and the static
contact 21 before the adjustment is a first distance, then
the distance between them after the adjustment is a sec-
ond distance, and the second distance is less than the
first distance. Thus, when the circuit breaker is closed
again, the overtravel of the contact pressure spring 30
increases in the process of the movement of the driving
assembly 50 from the first position to the second position
because the distance between the moving contact 22
and the static contact 21 decreases. In this way, an over-
travel decrease caused by wear-out or ablation of the
moving contact 22 or the static contact 21 can be com-
pensated, and the problem of an increase of the contact
resistance caused by a decrease of the abutting force
between the moving contact 22 and the static contact 21

caused by an overtravel decrease can also be solved. In
addition, this way can also solve the problem of an insuf-
ficient abutting force caused by fatigue relaxation of the
contact pressure spring 30 to guarantee the reliability
and safety of the working of the circuit breaker.
[0034] In a feasible way, in order to realize the adjust-
ment of the distance between the moving contact 22 and
the static contact 21 in an open state, the driving assem-
bly 50 comprises an insulating pull rod 52 and a bushing
53. In this case, the insulating pull rod 52 is connected
with the power source in the circuit breaker so that it is
driven by the power source to move and then drive the
bushing 53, the contact pressure spring 30 and the mov-
ing contact 22 to move. The insulating pull rod may com-
prise a pull rod segment and a pull rod frame, the pull
rod frame may be integrated with the pull rod segment,
and the pull rod segment is connected with the power
source. The pull rod frame is provided on an end portion
of the pull rod segment and is used to accommodate the
bushing 53.
[0035] The bushing 53 is provided in the insulating pull
rod 52 and can be driven by the insulating pull rod 52 to
move relative to the static contact 21. The bushing 53
has the previously-mentioned accommodating cavity,
and the contact pressure spring 30 and the detection
assembly 40 are provided in the accommodating cavity
so that they are borne by the bushing 53.
[0036] The length by which the bushing 53 protrudes
out of the insulating pull rod 52 can be adjusted to adjust
the distance between the moving contact 22 and the stat-
ic contact 21 in an open state. In this case, the length by
which the bushing 53 protrudes out of the insulating pull
rod 52 may be the distance between the upper end face
51 of the bushing 53 and the upper end face of the pull
rod frame. Since a part of the moving contact 22 stretches
into the bushing 53, the distance between the moving
contact 22 and the static contact 21 can be changed by
adjusting the length by which the bushing 53 protrudes
out of the insulating pull rod 52. Such an adjustment way
is simple, reliable and safe. In addition, since the struc-
tures of the bushing 53 and the insulating pull rod 52 are
simple, the reliability is further improved and the proba-
bility of a failure is reduced.
[0037] Alternatively, the insulating pull rod 52 and the
bushing 53 are thread-connected. Such a connection
way guarantees that not only the length by which the
bushing 53 protrudes out of the insulating pull rod 52 can
be adjusted, but also the pitch of thread can be set ac-
cording to the required adjustment precision to satisfy
the adjustment precision requirement.
[0038] To better cooperate with the contact pressure
spring 30, the moving contact 22 in the present embod-
iment comprises a contact body 221 and a moving rod
222. As shown in Fig. 1 to Fig. 3, the contact body 221
is mainly used to contact the static contact 21 to conduct
electricity.
[0039] The moving rod 222 is detachably connected
with the contact body 221, and at least a part of the mov-
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ing rod 222 stretches into the accommodating cavity to
abut against the contact pressure spring 30 to realize the
cooperation between the moving contact 22 and the con-
tact pressure spring 30.
[0040] In a feasible way, one end of the moving rod
222 in the accommodating cavity abuts against the con-
tact pressure spring 30. Thus, at the time of the closing
of the circuit breaker, the bushing 53 is driven by the
insulating pull rod 52 to move, then the contact pressure
spring 30 is compressed and the contact pressure spring
30 pushes the moving contact 22 to move to close the
circuit breaker.
[0041] Or in another feasible way, the moving rod 222
comprises a rod body and a retaining flange 2221, the
retaining flange 2221 is provided outside the rod body,
the extension direction (left-to-right direction shown in
Fig. 1) of the retaining flange 2221 is perpendicular to
the lengthwise direction (up-to-down direction shown in
Fig. 1) of the rod body, and a first end of the contact
pressure spring 30 abuts against the retaining flange
2221 to push the moving contact 22 to move. In this way,
a part of the contact pressure spring 30 can be put on
the rod body. Thus, the rod body is utilized to guide the
extension and retraction of the contact pressure spring
30, and in addition, the rod body can be utilized to provide
some support for the contact pressure spring 30 and
avoid the contact pressure spring from being twisted
when the contact pressure spring is pressed.
[0042] The retaining flange 2221 may be in the shape
of a ring or in any other proper shape, and the specific
shape is not restricted here.
[0043] To limit the moving rod 222 and prevent the
moving rod 222 from being separated from the bushing
53, a cover plate 531 for retaining the retaining flange
2221 is provided in the bushing 53. The reliability of co-
operation is guaranteed after the cover plate 531 retains
the retaining flange 2221.
[0044] Alternatively, as shown in Fig. 1 and Fig. 2, the
pressure detector 41 is provided in the bushing 53. Spe-
cifically, the second end of the contact pressure spring
30 abuts against the pressure detector 41. In this way,
the pressure detector 41 can reliably detect the pressure
of the contact pressure spring 30.
[0045] In an example, the pressure detector 41 com-
prises an upper cover 411, a pressure-sensitive element
412 and a base 413, the base 413 is provided on the
driving assembly 50 (for example, in the bushing 53 of
the driving assembly 50), the pressure-sensitive element
412 is fixedly provided on the base 413, the upper cover
411 covers the pressure-sensitive element 412, and the
contact pressure spring 30 abuts against the upper cover
411. The upper cover 411 can protect the pressure-sen-
sitive element 412 on the one hand, and can transfer the
pressure applied by the contact pressure spring 30 on
the pressure-sensitive element 412 on the other hand.
The pressure-sensitive element 412 is used to convert
the pressure into an electrical signal to realize the accu-
rate measurement of the pressure. The base 413 can

support the pressure-sensitive element 412 and the up-
per cover 411.
[0046] In the present embodiment, a groove is provid-
ed in the middle of the base 413, the distance sensor 42
is provided in the groove, and the distance sensor 42 is
used to measure the distance between one end of the
moving rod 222 in the accommodating cavity and the
distance sensor 42. The distance is a detection distance.
The overtravel can be accurately determined according
to the detection distance, and then whether the overtravel
satisfies the requirement can be determined.
[0047] The distance sensor 42 may be any sensor, for
example, laser sensor, which can realize a distance de-
tection and convert the detected distance into an electri-
cal signal. The type of the distance sensor is not restricted
in the present embodiment.
[0048] Alternatively, the circuit breaker further com-
prises a data transmission unit 43, and the data trans-
mission unit 43 is respectively electrically connected with
the pressure detector 41 and the distance sensor 42 to
receive and transmit a pressure acquired by the pressure
detector 41 and the detection data of the distance sensor
42. The data transmission unit 43 may be a wired data
transmission chip or a wireless data transmission chip
(for example, WIFI chip or Bluetooth chip). As shown in
Fig. 1 and Fig. 2, two through-holes are provided in the
base 413 to correspond to the distance sensor 42 and
the pressure-sensitive element 412, respectively, and
one transmission line passes through one through-hole
and connects the distance sensor 42 and the data trans-
mission unit 43 to send the detection distance detected
by the distance sensor 42 to the data transmission unit
43. Another transmission line passes through the other
through-hole and connects the pressure-sensitive ele-
ment 412 and the data transmission unit 43 to send the
acquired pressure to the data transmission unit 43. The
data transmission unit 43 can send a pressure and a
detection distance to a gateway in a wired or wireless
way, and the pressure and the detection distance are
transmitted to an external monitor through the gateway.
[0049] The monitor can display the pressure and the
detection distance in real time, or determine whether it
is necessary to adjust the distance between the moving
contact 22 and the static contact 21 in an open state
according to the pressure and the detection distance to
guarantee the abutting force between the moving contact
22 and the static contact 21 in a closed state.
[0050] The overtravel adjustment process of the circuit
breaker is described as follows:
Before fatigue relaxation occurs to the contact pressure
spring 30 and wear-out or ablation occurs to the moving
contact 22 and the static contact 21, the power source
drives the insulating pull rod 52 to move from the first
position to the second position, the insulating pull rod 52
drives the bushing 53 and the moving contact 22 to move
to allow the moving contact 22 to contact the static con-
tact 21, and the overtravel to which the contact pressure
spring 30 is compressed is a first overtravel in a closing
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process. At this time, the pressure of the contact pressure
spring 30 detected by the pressure detector 41 is denoted
as pressure P1, and the abutting force between the mov-
ing contact 22 and the static contact 21 may be consid-
ered approximately equal to P1. The detection distance
detected by the distance sensor 42 between the distance
sensor and the lower end face of the rod body of the
moving contact 22 (namely, the end face of one end of
the rod body in the bushing 53) is denoted as distance H1.
[0051] After the circuit breaker is used for a period of
time, in one case, if fatigue relaxation occurs to the con-
tact pressure spring 30, the abutting force which can be
provided by the same compressed overtravel decreases.
At this time, the power source drives the insulating pull
rod 52 to move from the first position to the second po-
sition, the insulating pull rod 52 drives the bushing 53
and the moving contact 22 to move to allow the moving
contact 22 to contact the static contact 21, and the over-
travel to which the contact pressure spring 30 is com-
pressed is a first overtravel in a closing process. The
detection distance detected by the distance sensor 42
between the distance sensor and the lower end face of
the rod body of the moving contact 22 (namely, the end
face of one end of the rod body in the bushing 53) is still
distance Hl. Since fatigue relaxation occurs to the contact
pressure spring 30, the elasticity produced by the same
compressed distance decreases so that the pressure
(denoted as pressure P2) detected by the pressure de-
tector 41 also decreases, that is to say, pressure P2 is
less than pressure P1, and then, the abutting force be-
tween the moving contact 22 and the static contact 21 is
less than pressure P1. In this way, the contact resistance
between the moving contact 22 and the static contact 21
is likely to increase. To avoid this case, the bushing 53
can be rotated to increase the length by which the bush-
ing 53 protrudes out of the insulating pull rod after the
opening of the circuit breaker. In this way, the insulating
pull rod 52 still moves from the first position to the second
position, but the compressed overtravel of the contact
pressure spring 30 is greater than the first overtravel.
Then, the elasticity produced by the contact pressure
spring 30 increases, and the abutting force between the
moving contact 22 and the static contact 21 increases to
reduce the contact resistance.
[0052] After the circuit breaker is used for a period of
time, in another case, wear-out or ablation likely occurs
to the moving contact 22 or the static contact 21. As a
result, the distance between the moving contact 22 and
the static contact 21 increases in an open state (that is
to say, the insulating pull rod 52 is in the first position).
In a closing process, after the insulating pull rod 52 moves
from the first position to the second position to drive the
moving contact 22 to contact the static contact 21, the
compressed overtravel of the contact pressure spring 30
is denoted as a second overtravel, and the second over-
travel is less than the first overtravel. In this way, the
detection distance (denoted as distance H2) detected by
the distance sensor 42 is less than distance H1. Since

the compressed overtravel of the contact pressure spring
30 decreases, the acting force applied by the contact
pressure spring 30 on the moving contact 22 decreases,
resulting in an increase of the contact resistance between
the moving contact 22 and the static contact 21. To re-
duce the contact resistance, the distance the bushing 53
protrudes out of the insulating pull rod 52 can be adjusted
to increase the compressed overtravel of the contact
pressure spring 30 in an open state.
[0053] Of course, not only fatigue relaxation occurs to
the contact pressure spring 30, but also wear-out or ab-
lation occurs to the moving contact 22 or the static contact
21 in practice. In this case, an accurate measurement of
the overtravel can be realized through the cooperation
of the pressure detector 41 and the distance sensor 42.
Thus, a basis and a reference can be provided for a sub-
sequent adjustment to allow the circuit breaker to adapt
to the loss of the contact pressure spring 30, the moving
contact 22 and the static contact 21, efficiently guaran-
teeing the safety of the running of the circuit breaker. In
addition, an overtravel adjustment is very simple and con-
venient.
[0054] According to a further aspect, a circuit breaker
overtravel adjustment method is provided. The method
is used for the abovementioned circuit breaker and the
method comprises: receiving a pressure, detected by the
pressure detector 41, of the contact pressure spring 30
and a detection distance detected by the distance sensor
42; if at least one of the conditions that the pressure is
less than a preset nominal pressure and the detection
distance is greater than a preset nominal distance is sat-
isfied, generating a driving assembly 50 adjustment mes-
sage to indicate an adjustment of the length by which the
bushing 53 in the driving assembly 50 protrudes out of
the insulating pull rod 52.
[0055] In this case, the method may be executed by a
monitor deployed outside the circuit breaker or a data
processing chip (for example, PLC, embedded proces-
sor, IMU or CPU) deployed inside the circuit breaker and
having a data processing capability. The executor of the
method is not restricted here.
[0056] In the present embodiment, the method execut-
ed by an external monitor, for example, is described, and
the monitor can acquire the pressure and the detection
distance from the data transmission unit 43 of the circuit
breaker through a gateway.
[0057] If the pressure currently detected is less than a
nominal pressure (the nominal pressure can be meas-
ured and determined before the circuit breaker leaves
the factory or can be measured and calibrated when the
circuit breaker is used for the first time. When the nominal
pressure is determined is not restricted), fatigue relaxa-
tion or an insufficient overtravel likely occurs to the con-
tact pressure spring, and a driving assembly 50 adjust-
ment message may be generated to indicate an adjust-
ment of the length by which the bushing 53 in the driving
assembly 50 protrudes out of the insulating pull rod 52.
For example, the driving assembly 50 adjustment mes-
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sage may be a prompt message displayed on the monitor
to inform a worker of adjusting the length by which the
bushing 53 protrudes out of the insulating pull rod 52. In
this way, the worker can adjust the bushing 53 in time
after seeing the message.
[0058] Further, the message may further contain a
length after an adjustment, calculated according to infor-
mation such as pressure, parameters of the contact pres-
sure spring 30, for example, elasticity coefficient, and
detection distance to help the worker to quickly adjust
the length to the correct one.
[0059] Or, if the detection distance is greater than a
preset nominal distance (which can be measured and
determined before the circuit breaker leaves the factory
or can be measured and calibrated when the circuit
breaker is used for the first time. When the nominal pres-
sure is determined is not restricted), the overtravel is in-
sufficient and a driving assembly 50 adjustment message
may be generated to indicate an adjustment of the length
by which the bushing 53 in the driving assembly 50 pro-
trudes out of the insulating pull rod 52. The process of
generating the message is similar to that in the previous
case and therefore will not be described again.
[0060] According to yet a further aspect of the present
application, a power system is provided, and the power
system comprises the abovementioned circuit breaker.
In a power system in which the circuit breaker is used,
since the pressure detector 41 and the distance sensor
42 in the circuit breaker can collaborate to acquire the
pressure and the detection distance, a decrease of the
pressure or overtravel of the contact pressure spring 30
can be detected in time when ablation or wear-out occurs
to the moving contact or the static contact or fatigue re-
laxation occurs to the contact pressure spring 30, avoid-
ing the problem of incorrect monitoring results caused
by low adaptability of a single detection method to the
two changes, improving the accuracy of the monitoring
results and then improving the reliability.
[0061] In addition, since the insulating pull rod 52 has
a pull rod frame, the bushing 53 is connected in the pull
rod frame and the length by which the bushing 53 pro-
trudes relative to the pull rod frame can be adjusted; the
length by which the bushing protrudes can conveniently
and quickly be adjusted to increase the pressure or over-
travel when the pressure or the overtravel decreases.
Thus, the adjustment is more convenient, quicker and
safer. In addition, the abutting force (namely, contact
pressure) between the moving contact 22 and the static
contact 21 is guaranteed, and then the reliability of the
working of the circuit breaker is guaranteed.
[0062] It should be understood that although the spec-
ification is described according to the embodiments, it
does not mean that each embodiment contains only one
independent technical solution. The described method
in the specification is used only for the purpose of clarity.
Those skilled in the art should consider the specification
as a whole body, and the technical solutions in the em-
bodiments can be combined properly to form other em-

bodiments those skilled in the art can understand.
[0063] The abovementioned embodiments are only
specific embodiments of the disclosure but are not used
to restrict the scope of the embodiments of the disclosure.
Any equivalent change, modification or combination
made by those skilled in the art without departing from
the idea or principle of the embodiments of the disclosure
should fall within the scope of protection of the embodi-
ments of the disclosure.

Claims

1. A circuit breaker, characterized in that the circuit
breaker comprises an arc extinguishing structure
(10), a moving contact (22) and a static contact (21),
the arc extinguishing structure (10) has an arc extin-
guishing chamber (11), at least a part of the static
contact (21) stretches into the arc extinguishing
chamber (11), and a part of the moving contact (22)
stretches into the arc extinguishing chamber (11),
and the circuit breaker further comprises:

a driving assembly (50), the driving assembly
(50) being connected with the moving contact
(22) and driving the moving contact (22) to con-
tact or separate from the static contact (21), and
the driving assembly (50) having an accommo-
dating cavity;
a contact pressure spring (30), the contact pres-
sure spring (30) being provided in the accom-
modating cavity, abutting between the moving
contact (22) and the driving assembly (50) and
being used to apply an acting force toward the
static contact (21) to the moving contact (22) in
a closed state of the circuit breaker;
a detection assembly (40), the detection assem-
bly (40) comprising a pressure detector (41) and
a distance sensor (42), the pressure detector
(41) being provided between the contact pres-
sure spring (30) and the driving assembly (50)
to detect the pressure of the contact pressure
spring (30) when the moving contact (22) and
the static contact (21) abut tightly against each
other, and the distance sensor (42) being used
to detect the detection distance between the
moving contact (22) and the distance sensor
(42) so that the overtravel between the moving
contact (22) and the static contact (21) can be
determined according to the pressure and the
detection distance.

2. The circuit breaker as claimed in claim 1, charac-
terized in that when the circuit breaker is in an open
state, the distance between the moving contact (22)
and the static contact (21) can be adjusted.

3. The circuit breaker as claimed in claim 2, charac-
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terized in that the driving assembly (50) comprises
an insulating pull rod (52) and a bushing (53), the
bushing (53) is provided in the insulating pull rod (52)
and can be driven by the insulating pull rod (52) to
move relative to the static contact (21), the length by
which the bushing (53) protrudes out of the insulating
pull rod (52) can be adjusted to adjust the distance
between the moving contact (22) and the static con-
tact (21) in an open state, the accommodating cavity
is provided in the bushing (53), and the contact pres-
sure spring (30) and the detection assembly (40) are
provided in the accommodating cavity of the bushing
(53).

4. The circuit breaker as claimed in claim 3, charac-
terized in that the insulating pull rod (52) and the
bushing (53) are thread-connected.

5. The circuit breaker as claimed in claim 3, charac-
terized in that the moving contact (22) comprises a
contact body (221) and a moving rod (222), the mov-
ing rod (222) is detachably connected with the con-
tact body (221), at least a part of the moving rod
(222) stretches into the accommodating cavity and
abuts against the contact pressure spring (30), and
the distance sensor (42) is used to measure the dis-
tance between one end of the moving rod (222) in
the accommodating cavity and the distance sensor
(42).

6. The circuit breaker as claimed in claim 5, charac-
terized in that the moving rod (222) comprises a rod
body and a retaining flange (2221), the retaining
flange (2221) is provided outside the rod body, the
extension direction of the retaining flange (2221) is
perpendicular to the lengthwise direction of the rod
body, a cover plate (531) for retaining the retaining
flange (2221) is provided in the bushing (53), a first
end of the contact pressure spring (30) abuts against
the retaining flange (2221), and a second end of the
contact pressure spring (30) abuts against the pres-
sure detector (41).

7. The circuit breaker as claimed in any of claims 1 to
6, characterized in that the pressure detector (41)
comprises an upper cover (411), a pressure-sensi-
tive element (412) and a base (413), the base (413)
is provided on the driving assembly (50), the pres-
sure-sensitive element (412) is fixedly provided on
the base (413), the upper cover (411) covers the
pressure-sensitive element (412), and the contact
pressure spring (30) abuts against the upper cover
(411).

8. The circuit breaker as claimed in any of claims 1 to
6, characterized in that the circuit breaker further
comprises a data transmission unit (43), and the data
transmission unit (43) is respectively electrically con-

nected with the pressure detector (41) and the dis-
tance sensor (42) to receive and transmit a pressure
acquired by the pressure detector (41) and the de-
tection data of the distance sensor (42).

9. A circuit breaker overtravel adjustment method,
characterized in that the method is used for the
circuit breaker as claimed in any of claims 1 to 8, and
the method comprises: receiving a pressure, detect-
ed by the pressure detector (41), of the contact pres-
sure spring (30) and a detection distance detected
by the distance sensor (42); if at least one of the
conditions that the pressure is less than a preset
nominal pressure and the detection distance is great-
er than a preset nominal distance is satisfied, gen-
erating a driving assembly (50) adjustment message
to indicate an adjustment of the length by which the
bushing (53) in the driving assembly (50) protrudes
out of the insulating pull rod (52) .

10. A power system, characterized in that the power
system comprises the circuit breaker as claimed in
any of claims 1 to 8.
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