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(54) ELECTROMAGNETIC RELAY WITH AN ELASTICALLY DEFORMABLE MOVING MEMBER

(57) The present disclosure provides an electromag-
netic relay which includes a base (1), a magnetic circuit
system, a contact system, an actuator (8) and an elastic
member (90). The magnetic circuit system includes a coil
assembly (2), an iron core (5), a yoke (3) and an armature
(4), the coil assembly (2) is mounted on the base (1), the
iron core (5), the yoke (3) and the armature (4) are re-
spectively arranged at the coil assembly (2) and cooper-
ated with coil assembly (2). the contact system includes
a stationary spring part (3) provided with a stationary con-
tact (71) and a movable spring part (6) provided with a
movable contact (61), the stationary spring part (7) and
the movable spring part (6) are respectively arranged on
the base (1). The armature (4) is cooperated with the
movable spring part (6) to drive the movable spring part
(6) to move through the elastic member (90) and the ac-
tuator (8), and when the movable contact (61) and the
stationary contact (71) are in a closed state, the elastic
member (90) is in a deformed state. The electromagnetic
relay of the present disclosure can use the deformation
of the elastic member to assist or facilitate the movable
spring part to achieve over-travel of the contacts and con-
tact pressure, thereby solving the problem of difficulty in
achieving over-travel of contacts and contact pressure
after the movable spring part is thickened under heavy
load, and also avoiding the problems caused by optimiz-
ing the structure of the movable spring part or riveting an
elastic piece to improve the deformability.
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Description

TECHNICAL FIELD

[0001] The present disclosure relates to the technical
field of relays, and in particular, to an electromagnetic
relay.

BACKGROUND

[0002] The electromagnetic relay generally includes a
base, a magnetic circuit system, and a contact system.
The magnetic circuit system includes a coil assembly, an
iron core, a yoke and an armature, and the contact sys-
tem includes a stationary spring part and a movable
spring part. In order to make the electromagnetic relay
suitable for heavy loads, it is generally necessary to in-
crease the thickness of the movable spring part to im-
prove the current-carrying capacity of the movable spring
part. However, making the movable spring part thicker
will cause a series of problems such as difficult deforma-
tion, high stress, and easy breakage, which will affect the
over-travel of contacts and contact pressure of the mov-
able spring part. In order to solve above problems, in
some solutions of the related art, the stress is reduced
by optimizing the structure of the movable spring (such
as digging grooves, etc.), but this approach is not only
unsatisfactory, but also difficult (need to constantly adjust
the angle, size, etc. for exploration and simulation), which
affects the speed of product development. In other solu-
tions, an elastic piece is added to the movable spring
part, such as riveting an elastic piece at the tail of the
contact, to increase the deformation of the entire movable
spring part to achieve over-travel of contacts and contact
pressure. However, because the contacts need to be riv-
eted with multiple movable springs, the riveting becomes
more difficult, the riveting quality is easily affected, and
the current-carrying effect may also be affected to a cer-
tain extent.

SUMMARY

[0003] The present disclosure provides an electromag-
netic relay suitable for heavy loads, which solves the
problem that it is difficult to achieve over-travel of contacts
and contact pressure after the movable spring is partially
thickened under heavy loads, and also avoids the prob-
lems caused by optimizing the structure or riveting elastic
piece to improve the deformability of the movable spring
part.
[0004] The technical solutions adopted by the present
disclosure to solve its technical problems are as follows:
an electromagnetic relay includes a base, a magnetic
circuit system, a contact system, an actuator and an elas-
tic member. The magnetic circuit system includes a coil
assembly, an iron core, a yoke and an armature, the coil
assembly is mounted on the base, the iron core, the yoke
and the armature are respectively arranged at the coil

assembly and cooperated with the coil assembly. The
contact system includes a stationary spring part provided
with a stationary contact and a movable spring part pro-
vided with a movable contact, the stationary spring part
and the movable spring part are respectively arranged
on the base. The armature is cooperated with the mov-
able spring part to drive the movable spring part to move
through the elastic member and the actuator, and when
the movable contact and the stationary contact are in a
closed state, the elastic member is in a deformed state.
[0005] In embodiments, the elastic member is dis-
posed on the armature, and is connected with the actu-
ator, or in contacted with the actuator to cooperate there-
with, or clearance fit with the actuator.
[0006] In embodiments, the elastic member is an elas-
tic plate.
[0007] In embodiments, the elastic plate is Y-shaped,
and two ends of the elastic plate at a same side face
downwards and are connected to the armature respec-
tively, a remained end opposite to the two ends faces
upwards and is connected with the actuator, or in con-
tacted with the actuator to cooperate therewith, or clear-
ance fit with the actuator.
[0008] In embodiments, the armature is L-shaped, and
comprises a first armature portion and a second armature
portion, wherein the first armature portion is arranged at
an outside of the yoke and cooperated with the yoke, and
is connected with the elastic member, the second arma-
ture portion is cooperated with a pole surface of the iron
core.
[0009] In embodiments, the actuator is rotatably con-
nected to the base to make the actuator drive the movable
spring part to move through swinging.
[0010] In embodiments, the actuator is provided with
two legs, the two legs are respectively connected to the
base through rotating shafts and shaft holes that coop-
erate with each other.
[0011] In embodiments, the movable spring part com-
prises a plurality of movable springs which are stacked
together, and one of the movable springs is provided with
an arc-shaped arch; a structure formed by stacking the
plurality of movable springs is provided with the movable
contact at the top and a lead-out portion at the bottom.
[0012] In embodiments, the magnetic circuit system is
in a vertical type and is installed on the base inversely,
the armature is restricted and reset by a hinge spring
connected to the yoke; the base is provided with a re-
taining wall between the magnetic circuit system and the
contact system, and a top of the retaining wall is higher
than a top of the armature, or, a top end of the retaining
wall is flush with a top end of the armature; the top of the
retaining wall is provided with a notch, and the actuator
is cooperated with the elastic member through the notch.
[0013] In embodiments, the actuator is provided with
a first baffle, the first baffle is blocked between a position
where the elastic member and the actuator cooperate
and the movable spring part; the base is connected with
a case, and the magnetic circuit system, the contact sys-
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tem, the actuator and the elastic member are accommo-
dated in a case cavity of the case; the case is provided
with a second baffle, and a bottom end of the second
baffle is in contact with or clearance fit with the top end
of the retaining wall.
[0014] In embodiments, the actuator is provided with
at least two first protrusions facing the magnetic circuit
system and at least two second protrusions facing the
contact system, each of the first protrusions is respec-
tively connected to the elastic member, and each of the
second protrusions is respectively connected to the mov-
able spring part of the contact system.
[0015] In embodiments, the armature is L-shaped, and
comprises a first armature portion and a second armature
portion, the armature is arranged at a knife edge of the
yoke of the magnetic circuit system and is able to swing,
and the first armature portion of the armature correspond-
ing to the movable spring part is connected to the elastic
member.
[0016] In embodiments, the elastic member is an elas-
tic plate; the elastic plate is provided with at least two first
slots or at least two first sockets, which are inserted and
fitted one by one with the at least two first protrusions.
[0017] In embodiments, there are two first slots which
are respectively located on opposite sides of the elastic
plate in the width direction thereof, and two ends of each
first slot in a thickness direction of the elastic plate are
respectively open; an end of each first slot away from the
movable spring part are respectively provided with a first
outer flange.
[0018] In embodiments, the movable spring part is pro-
vided with at least two second slots or at least two second
sockets, which are inserted and fitted one by one with
the at least two second protrusions.
[0019] In embodiments, there are two second slots
which are respectively located on opposite sides of the
movable spring part in a width direction thereof, and two
ends of each second slot in a thickness direction of the
movable spring part are respectively open, a side of each
second slot away from the armature are respectively pro-
vided with a second outer flange.
[0020] In embodiments, the actuator is provided with
a first baffle which is blocked between the movable spring
part and the elastic member; the first protrusions are lo-
cated on a side of the first baffle facing the armature, and
the second protrusions are located on a side of the first
baffle facing the movable spring part.
[0021] Compared with related art, the present disclo-
sure has the following beneficial effects:
[0022] 1. Because the electromagnetic relay of the
present disclosure also includes an elastic member, the
armature cooperates with the movable spring part and
drives the movable spring part to move through the elastic
member and the actuator, and when the movable contact
and the stationary contact are in a closed state, the elastic
member is in a deformed state, so that the present dis-
closure can use the deformation of the elastic member
to assist or facilitate the movable spring part to achieve

over-travel of the contacts and contact pressure. Thereby
solving the problem of difficulty in achieving over-travel
of contacts and contact pressure after the movable spring
part is thickened under heavy load, and also avoiding the
problems caused by optimizing the structure of the mov-
able spring part or riveting an elastic piece to improve
the deformability.
[0023] 2. The elastic member is disposed on the arma-
ture, and is connected with the actuator, or in contacted
with the actuator to cooperate therewith, or clearance fit
with the actuator, so that the cooperation of the armature,
the elastic member and the actuator is more reliable. The
elastic member is preferably an elastic plate to make it
easier to assemble.
[0024] 3. The elastic plate is Y-shaped, which helps to
improve the flexibility of the elastic plate, thereby further
improving the elastic deformability of the elastic plate.
[0025] 4. The actuator is rotatably connected to the
base to make the actuator drive the movable spring part
to move through swinging, which realizes the simple as-
sembly of the actuator, and avoid the problems of shav-
ings that are easily generated by the traditional clamping
method.
[0026] 5. The movable spring part adopts a design of
stacking movable springs, which can increase the cur-
rent-carrying capacity and save space; one of the mov-
able springs is provided with an arc-shaped arch, which
can increase the flexibility of the movable spring part and
obtain a better coordination between the magnetic fore
of the magnetic circuit system and the rection force of
the movable spring part.
[0027] 6. The magnetic circuit system is in a vertical
type and is installed on the base inversely, the base is
provided with a retaining wall between the magnetic cir-
cuit system and the contact system, and a top of the
retaining wall is higher than a top of the armature, or, a
top end of the retaining wall is flush with a top end of the
armature, so that the electromagnetic relay of the present
disclosure can use the retaining wall to increase the
creepage distance and the clearance between the mag-
netic circuit system and the contact system, and achieve
high insulation performance. The electromagnetic relay
of the present disclosure is further provided with the first
baffle and the second baffle, which can further improve
the insulation performance of the present disclosure.
[0028] 7. The electromagnetic relay of the present dis-
closure has a compact overall structure and a small vol-
ume, and solves the problem that the traditional relay is
difficult to achieve heavy load and a small volume.
[0029] 8. The actuator is provided with at least two first
protrusions facing the magnetic circuit system and at
least two second protrusions facing the contact system,
each of the first protrusions is respectively connected to
a part of the armature of the magnetic circuit system, and
each of the second protrusions is respectively connected
to the movable spring part of the contact system, so that
the two ends of the actuator can form at least two point
limits respectively, thereby the actuator is not easy to
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shake, and the stability of the electrical parameters of
the relay is improved.
[0030] 9. The elastic member is an elastic plate, which
makes the structure of the elastic member simpler and
makes the connection with the armature and the actuator
more convenient.
[0031] 10. The arrangement of the first outer flange/the
second outer flange can prevent the actuator from rub-
bing out plastic shavings during assembly.
[0032] The present disclosure will be further described
in detail below with reference to the drawings and em-
bodiments. However, the electromagnetic relay of the
present disclosure is not limited to the embodiments.

BRIEF DESCRIPTION OF THE DRAWINGS

[0033]

FIG. 1 is a schematic perspective diagram showing
a configuration of an electromagnetic relay (without
case) according to an embodiment of the present
disclosure.
FIG. 2 is a schematic perspective diagram showing
a configuration of a magnetic circuit system (includ-
ing elastic plate) according to an embodiment of the
present disclosure.
FIG. 3 is a schematic diagram showing an assembly
of the armature and the elastic plate according to an
embodiment of the present disclosure.
FIG. 4 is a schematic perspective diagram showing
a configuration of a actuator according to an embod-
iment of the present disclosure.
FIG. 5 is a first schematic perspective diagram show-
ing a configuration of a movable spring part accord-
ing to an embodiment of the present disclosure.
FIG. 6 is a second schematic perspective diagram
showing a configuration of the movable spring part
according to an embodiment of the present disclo-
sure.
FIG. 7 is a schematic perspective diagram showing
a configuration of a base according to an embodi-
ment of the present disclosure.
Fig. 8 is a cross-sectional view of an electromagnetic
relay according to an embodiment of the present dis-
closure.
FIG. 9 is a schematic perspective diagram showing
a configuration of an electromagnetic relay (without
case) according to another embodiment of the
present disclosure.
FIG. 10 is a schematic perspective diagram showing
a configuration of a actuator according to another
embodiment of the present disclosure.
FIG. 11 is a schematic perspective diagram showing
a configuration of an elastic plate according to an-
other embodiment of the present disclosure.
FIG. 12 is a schematic perspective diagram showing
a configuration of a movable spring part according
to another embodiment of the present disclosure.

FIG. 13 is a first schematic perspective diagram
showing a configuration of the actuator, the elastic
plate and the movable part in an assembled state
according to another embodiment of the present dis-
closure.
FIG. 14 is a second schematic perspective diagram
showing a configuration of the actuator, the elastic
plate and the movable spring part in an assembled
state according to another embodiment of the
present disclosure.
FIG. 15 is a cross-sectional view of an electromag-
netic relay according to another embodiment of the
present disclosure.

DETAILED DESCRIPTION

First embodiment

[0034] As shown in FIGS. 1 to 8, an electromagnetic
relay according to an embodiment of the present disclo-
sure includes a base 1, a magnetic circuit system, a con-
tact system, and an actuator 8. The magnetic circuit sys-
tem includes a coil assembly 2, an iron core 5, a yoke 3
and an armature 4. The coil assembly 2 is mounted on
the base 1, and the iron core 5, the yoke 3 and the ar-
mature 4 are respectively arranged at the correspond-
ingly adapted positions of the coil assembly 2. Specifi-
cally, as shown in FIG. 8, The coil assembly 2 includes
a bobbin 21 and an enameled wire 22 wound around the
bobbin 21, the iron core 5 is inserted into the bobbin 21.
The yoke 3 includes a first yoke portion 31 and a second
yoke portion 32, the first yoke portion 31 and the second
yoke portion 32 are connected so that the yoke 3 has an
L-shape, the first yoke portion 31 is riveted to one end of
the iron core 5, and the second yoke portion 32 is fitted
on the side of the coil assembly 2, as shown in FIG. 2.
The armature 4 includes a first armature portion 41 and
a second armature portion 42. The first armature portion
41 and the second armature portion 42 are connected
so that the armature 4 has an L-shaped. The first arma-
ture portion 41 is arranged at the outside of the second
yoke portion 32 of the yoke 3 and cooperated with the
yoke 3, and the second armature portion 42 is arranged
under and cooperated with the pole surface of the other
end of the iron core 5. That is, when the first armature
portion 41 moves in a direction away from the second
yoke portion 32, the second armature portion 42 moves
toward the pole surface of the other end of the iron core
5. The contact system includes a stationary spring part
7 provided with a stationary contact 71 and a movable
spring part 6 provided with a movable contact 61, the
stationary spring part 7 and the movable spring part 6
are respectively arranged on the base 1. The electro-
magnetic relay of the present disclosure also includes an
elastic member 90, the armature 4 cooperates with the
movable spring part 6 and drives the movable spring part
6 to move through the elastic member 90 and the actuator
8, and when the movable contact 61 and the stationary
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contact 71 are in a closed state, the elastic member 90
is in a deformed state to assist or facilitate the movable
spring part to achieve over-travel of the contacts and con-
tact pressure.
[0035] In this embodiment, the elastic member 90 is
disposed on the armature 4 and is in contacted with the
actuator 8 to cooperate with the actuator 8, but it is not
limited to this. In other embodiments, the elastic member
90 is connected to the actuator 8 or has a clearance fit
with the actuator 8 (that is, before the elastic member 90
promotes the actuator to move, there is a gap between
the elastic member 90 and the actuator 8). In other em-
bodiments, the elastic member 90 is disposed on the
actuator 8 and located between the actuator 8 and the
movable spring part 6. Alternatively, the elastic member
90 is disposed on the actuator 8 and located between
the actuator 8 and the armature 4. The elastic member
90 may be an elastic plate 9, as shown in FIG. 3, The
elastic plate 9 has a Y-shape, and the two ends of the
elastic plate 9 at the same side face downwards, that is,
the opening of the bifurcated part of the elastic plate 9
faces the second armature portion 42, and the two ends
are respectively connected to the first armature portion
41, the remaining end of the elastic plate 9 opposite to
the two ends described above faces upwards. In other
words, the end opposite to the above-mentioned bifur-
cated part faces away from the second armature portion
42 and is in contact with and cooperated with the actuator
8. Specifically, the elastic plate 9 and the first armature
portion 41 are riveted and fixed to each other, but the
connection between the two is not limited to this. In other
embodiments, the elastic plate 9 and the armature 4 are
welded and fixed to each other. The Y-shape of the elastic
plate 9 not only helps to improve the flexibility of the elas-
tic plate 9, but also provides a space for the hinge spring
10 described below to prevent interference between the
two.
[0036] In this embodiment, the actuator 8 is rotatably
connected to the base 1, so that the actuator 8 drives the
movable spring part 6 to move through swinging. As
shown in FIG. 4, the actuator 8 has two legs 81 and two
rotating shafts 82, and the rotating shafts 82 are specif-
ically arranged at the bottom of the legs 81 of the actuator
8. As shown in FIG. 7, the base 1 is provided with shaft
holes 11, and the rotating shafts 82 can be inserted into
the shaft holes and can rotate. The two legs 81 are re-
spectively connected to the base 1 through each of the
rotating shafts 82 and each of the shaft holes 11 that
cooperate with each other, but it is not limited to this. In
other embodiments, the rotating shafts are arranged on
the base, and the shaft holes are arranged on the legs
of the actuator. The actuator 8 is connected to the base
1 through the rotating shaft 82 and the shaft hole 11 that
cooperate with each other to realize the simple assembly
of the actuator 8 and avoid the problems of plastic shav-
ings that are likely to be generated when the actuator 8
is installed on the base 1 by the traditional clamping meth-
od.

[0037] In this embodiment, the movable spring part 6
includes a plurality of movable springs, the plurality of
movable springs are stacked together, and one of the
movable springs 63 is provided with an arc-shaped arch
631. As shown in FIG. 5, FIG. 6 and FIG. 8, the number
of the movable springs is specifically two, the movable
spring 62 close to the stationary spring part 7 is a flat
sheet, and the movable spring 63 facing away from the
stationary spring part 7 is in a shape of long strip and
provided with the arc-shaped arch 631. The structure
formed by stacking the two movable springs 62, 63 is
provided with the movable contact 61 at the top and a
lead-out portion at the bottom, the lead-out portion is spe-
cifically a lead-out piece 64 with a lead-out pin 641.
[0038] In this embodiment, the magnetic circuit system
is in a vertical type and is installed on the base 1 inversely,
that is, the pole surface of the iron core 5 is located below,
and the second armature portion 42 of the armature 4 is
located below the pole surface of the iron core 5, as
shown in FIG. 8. A hinge spring 10 is connected to the
yoke 3, and the hinge spring 10 partially penetrates the
through slot 43 provided in the first armature portion 41
(As shown in FIG. 3, the through slot 43 is located be-
tween the two ends at the same side of the elastic plate
9, that is, the through slot 43 is located in the opening of
the bifurcated part) and snap to the bottom of the arma-
ture 4, as shown in FIG. 8. The armature 4 can be re-
stricted and reset by the hinge spring 10. As shown in
FIG. 7, the base 1 is provided with a retaining wall 12
between the magnetic circuit system and the contact sys-
tem, and the top of the retaining wall 12 is higher than
the top of the armature 4. In other embodiments, the top
end of the retaining wall 12 is flush with the top end of
the armature 4. The top of the retaining wall 12 is provided
with a notch 121, and the actuator 8 is cooperated with
the elastic plate 9 through the notch 121.
[0039] In this embodiment, as shown in FIGS. 4 and
8, the actuator 8 has a first baffle 83, the first baffle 83 is
blocked between the position (that is, the end of the elas-
tic plate 9 facing upward) where the elastic member 90
and the actuator 8 cooperate and the movable spring
part 6. The two legs 81 of the actuator 8 are disposed on
the bottom of the first baffle 83, and the first baffle 83 is
provided with an extension 84 on the side facing the elas-
tic plate 9, the extension 84 passes through the notch
121 and contacts and cooperates with the upward end
of the elastic plate 9. The actuator 8 is connected to the
movable spring part 6 or contact fit or clearance fit with
the movable spring part 6. Specifically, the first baffle 83
of the actuator 8 is provided with a plurality of protrusions
85 on one side facing the movable spring part 6, and
each protrusion 85 contacts and cooperates with the top
of the movable spring part 6 respectively. The number
of the protrusions 85 is specifically two, but it is not limited
to this, the two protrusions 85 are arranged side by side
on the left and right, and the two protrusions 85 respec-
tively contact and cooperate with one side of the top of
the movable spring 62 of the movable spring part 6 close
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to the stationary spring part 7 one by one.
[0040] In this embodiment, as shown in FIG. 8, the
base 1 is connected with a case 20, and the magnetic
circuit system, the contact system, the actuator 8 and the
elastic plate 9 are accommodated in the case cavity of
the case 20. The case 20 is provided with a second baffle
201, and the bottom end of the second baffle 201 is in
contact or clearance fit with the top end of the retaining
wall 12.
[0041] The electromagnetic relay of the embodiment
of the present disclosure is a normally open type, but is
not limited to this. In other embodiments, the electromag-
netic relay of the present disclosure may also be a nor-
mally closed type. When the coil assembly 2 is energized,
under the action of electromagnetic attraction, the sec-
ond armature portion 42 is attracted to the pole surface
of the iron core 5, at the same time, the first armature
portion 41 together with the elastic plate 9 swing away
from the yoke 3, the elastic plate 9 drives the actuator 8
to swing toward the side where the movable spring part
6 is located to push the movable spring part 6 to move
until the movable contact 61 and the stationary contact
71 are closed. When the movable contact 61 and the
stationary contact 71 are in contact with each other, the
second armature portion 42 has not been completely at-
tached to the pole surface of the iron core 5, the first
armature portion 41 continues to swing away from the
yoke 3 and the second armature portion 42 continues to
move toward the pole surface of the iron core 5 until the
two are completely attracted and contacted, during this
process, the elastic plate 9 is elastically deformed (before
the movable contact 61 and the stationary contact 71 are
in contact with each other, the elastic plate 9 may not be
deformed or may deform a little while the first armature
portion 41 swings away from the yoke 3), thereby assist-
ing or promoting the movable spring part 6 to achieve
over-travel of contacts and ensure the contact pressure.
The elastic deformation capacity of the elastic plate 9
determines its contribution to the over-travel of contacts
and contact pressure of the movable spring part 6. When
the elastic deformability of the elastic plate 9 is better,
the elastic deformation required by the movable spring
part 6 to achieve over-travel of contacts and contact pres-
sure can be completely provided by the elastic plate 9,
and when the elastic deformation capacity of the elastic
plate 9 is general, part of the elastic deformation required
by the movable spring part 6 to achieve over-travel of
contacts and contact pressure can be provided by the
elastic plate 9. Therefore, the present disclosure has low-
er requirements on the deformability of the movable
spring part 6, and solves the problem of difficulty in
achieving over-travel of contacts and contact pressure
due to the reduced deformation capacity of the movable
spring part 6 under heavy load after being thickened, and
also avoids the problems caused by optimizing the struc-
ture of the movable spring part 6 or riveting an elastic
piece in order to improve the deformability.
[0042] When the coil assembly 2 is de-energized, un-

der the action of the hinge spring 10, the second armature
portion 42 moves away from the pole surface of the iron
core 5, at the same time, the first armature portion 41
and the elastic plate 9 swing close to the yoke 3, the
elastic plate 9 is restored, the actuator 8 and the movable
spring part 6 are reset, and the movable contact 61 is
separated from the stationary contact 71.
[0043] In the electromagnetic relay of the embodiment
of the present disclosure, the retaining wall 12 is used to
wrap the magnetic circuit part, and at the same time, the
actuator 8 is provided with the first baffle 83, the case 20
is provided with the second baffle 201, therefore, the
magnetic circuit system and the contact system are ef-
fectively isolated to achieve high insulation performance,
that is to increase the creepage distance and clearance,
so that the safety distance can reach 5.5mm or more,
which can meet the requirements of reinforced insulation.
[0044] The electromagnetic relay according to embod-
iments of the present disclosure has a compact overall
structure and small volume, the volume is only 30% to
40% of the volume of mainstream products with the same
load level of related art, and the load capacity is above
30A, which solves the problem of traditional relays that
are difficult to achieve heavy load and a small volume.

Second embodiment

[0045] In the related art, in order to improve the creep-
age distance and the clearance, it is necessary to design
the actuator into a flat structure to isolate the contact
system and the magnetic circuit system. The structure
of the actuator used in the related art is: each of both
sides of the baffle of the actuator is provided with a push-
ing rod, one pushing rod on one side is installed in the
hole of the movable spring part, and one pushing rod on
the other side is installed in the hole of the armature part,
alternatively, one side of the baffle of the actuator is pro-
vided with a pushing rod which is configured to be in-
stalled in the hole of the armature part, the other side of
the baffle of the actuator is provided with two pushing
rods which are configured to be installed in the holes of
the movable spring part. However, the above structure
is prone to shaking of the actuator, which in turn affects
the stability of the electrical parameters of the electro-
magnetic relay.
[0046] The electromagnetic relay in this embodiment
can further solve the problem of the shaking of the actu-
ator. As shown in FIGS. 9-15, an electromagnetic relay
of the present disclosure includes a base 1, a case 20,
a magnetic circuit system, a contact system, an actuator
8’ and an elastic member 90. Different from the embod-
iment described above, the actuator 8’ is provided with
at least two first protrusions 81’ facing the magnetic circuit
system and at least two second protrusions 82’ facing
the contact system, each first protrusion 81’ is respec-
tively connected to the elastic member 90, and each sec-
ond protrusion 82’ is respectively connected to the mov-
able spring part 6’ of the contact system. In the electro-
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magnetic relay, the at least two first protrusions 81’ are
specifically distributed along the width direction of the
armature 4, and the at least two second protrusions 82’
are specifically distributed along the width direction of
the movable spring part 6’, but it is not limited thereto.
[0047] In this embodiment, the armature 4 is connected
to the elastic member 90, as shown in FIGS. 13-15, each
of the first protrusions 81’ is respectively connected to
the elastic member 90, and the elastic member 90 is in
a deformed state when the contacts of the contact system
are closed. The armature 4 is specifically L-shaped, and
the armature 4 includes a first armature portion 41 and
a second armature portion 42. The armature 4 is ar-
ranged at the knife edge of the yoke 3 of the magnetic
circuit system and can be able to swing, the knife edge
is a notch at the end of the second yoke portion 32 far
away from the first yoke portion 31 (not shown in the
figure), the knife edge of the yoke is a well-known tech-
nical term in the art, and will not be repeated here. The
armature 4 is restricted and reset by a hinge spring 10
arranged on the yoke 3. The first armature portion 41 of
the armature 4 corresponding to the movable spring part
6’ is connected to the elastic member 90. The elastic
member 90 is specifically an elastic plate 9’, which is
fixedly connected to one side of the armature 4 by means
of riveting or welding.
[0048] In this embodiment, as shown in FIGS. 11,13
and 14, the elastic plate 9’ is provided with at least two
first slots 91’, which are inserted and fitted one by one
with the at least two first protrusions 81’. Specifically, the
number of the first slots 91’ is two (because the first slots
91’ have a one-to-one correspondence with the first pro-
trusions 81’, the number of the first protrusions 81’ is also
two), the two first slots 91’ are respectively located on
opposite sides of the elastic plate 9’ in the width direction
thereof, and the two ends of each first slot 91’ in the thick-
ness direction of the elastic plate 9’ are respectively open,
that is, each first slot 91’ is penetrative in the thickness
direction of the elastic plate 9’. As shown in FIG. 11, the
ends of the two first slots 91’ away from the movable
spring part 6’ are respectively provided with first outer
flanges 92’. In other embodiments, the first slot 91’ can
be replaced by a first socket.
[0049] In this embodiment, as shown in FIGS. 12-14,
the movable spring part 6’ is provided with at least two
second slots 61’, which are inserted and fitted one by
one with the at least two second protrusions 82’. Specif-
ically, the number of the second slots 61’ is two (because
the second slots 61’ have a one-to-one correspondence
with the second protrusions 82’, the number of the second
protrusions 82’ is also two), the two second slots 61’ are
respectively located on the opposite sides of the movable
spring part 6’ in the width direction thereof, and the two
ends of each second slot 61’ in the thickness direction
of the movable spring part 6’ are respectively open. The
sides of the two second slots 61’ away from the armature
4 are respectively provided with second outer flanges
62’. In other embodiments, the second slot 61’ can be

replaced by a second socket.
[0050] In this embodiment, as shown in FIG. 10, the
actuator 8’ is provided with a first baffle 83’ which is
blocked between the movable spring part 6’ and the part
of the armature 4. The first protrusions 81’ are located
on the side of the first baffle 83’ facing the armature 4,
and the second protrusions 82’ are located on the side
of the first baffle 83’ facing the movable spring part 6’.
Specifically, two first protrusions 81’ are respectively pro-
vided at the tail portion of the second convex block 84’
provided on one side of the first baffle 83’ facing the ar-
mature 4, the two second protrusions 82’ are respectively
provided on the tail portions of the two first convex blocks
85’, and the two first convex blocks 85’ are provided on
the other side of the first baffle 83’ facing the movable
spring part 6’.
[0051] In this embodiment, the magnetic circuit system
is in a vertical type and is installed on the base 1 inversely,
that is, the second armature portion 42 of the armature
4 faces downwards. the magnetic circuit system also in-
cludes a bobbin 21, an enameled wire 22 wound on the
bobbin 21, and an iron core 5 inserted in the bobbin 21.
The yoke 3 includes a first yoke portion 31 and a second
yoke portion 32, the first yoke portion 31 and the second
yoke portion 32 are connected so that the yoke 3 has an
L-shape. The first yoke portion 31 is riveted and fixed to
the top of the iron core 5, the second yoke portion 32 is
located at one side of the bobbin 21, the first armature
portion 41 of the armature 4 is located outside the yoke
3, and the second armature portion 42 is disposed at and
configured to cooperate with the lower side of the iron
core 5. The movable spring part 6’ and the stationary
spring part 7 of the contact system are respectively
mounted on the base 1, the bottom of the elastic plate 9’
is fixedly connected to the first armature portion 41 of the
armature 4, and the top of the elastic plate 9’ is provided
with the first slots 91’. The magnetic circuit system is
specifically installed in the cavity of the base 1, the re-
taining wall 12 of the base 1 is used to wrap the magnetic
circuit system, and at the same time, the actuator 8’ is
provided with the first baffle 83’, the case 20 is provided
with the second baffle 201, therefore, the structure de-
scribed above can effectively isolate the input terminal
and output terminal and achieve a high insulation per-
formance, that is to increase the creepage distance and
clearance to achieve reinforced insulation. The case 20
is fixedly connected with the base 1 to contain the mag-
netic circuit system and the contact system, and only the
lead-out pins of the magnetic circuit system and the lead-
out pins of the contact system are exposed.
[0052] In this embodiment, the first protrusions 81’ and
the second protrusions 82’ are generally tapered struc-
tures with narrow outside and wide inside, that is, the
sizes of each of the first protrusions 81’ and each of the
second protrusions 82’ gradually decrease in the direc-
tion away from the first baffle 83’, making the both easier
to insert into the first slot 91’ and the second slot 61’,
respectively.
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[0053] In this embodiment, the movable spring of the
movable spring part 6’ adopts a manner of two-piece
stacked, which can increase the current-carrying capac-
ity and save space. A piece of movable spring 63’ far
away from the magnetic circuit system is designed as a
flat piece structure, the other piece of movable spring 64’
close to the magnetic circuit system is designed in a long
strip structure and provided with an arc-shaped bending
structure, which increases flexibility and obtains an ex-
cellent coordination between the magnetic fore of the
magnetic circuit system and the rection force of the mov-
able spring part 6.
[0054] The electromagnetic relay of the embodiment
of the present disclosure is a normally open type, but is
not limited to this. In other embodiments, the electromag-
netic relay of the present disclosure may also be a nor-
mally closed type. When the enameled wire 22 of the
magnetic circuit system is energized, under the action of
electromagnetic attraction, the second armature portion
42 of the armature 4 is attracted to the pole surface of
the iron core 5 of the magnetic circuit system, at the same
time, the first armature portion 41 of the armature togeth-
er with the elastic plate 9’ swing away from the yoke 3,
the elastic plate 9’ drives the actuator 8’ to swing toward
the side where the movable spring part 6’ is located to
push the movable spring part 6’ to move until the movable
contact 65’ of the movable spring part 6’ and the station-
ary contact 71 of the stationary spring part 7 are in contact
with each other. After the movable contact 65’ and the
stationary contact 71 are in contact with each other, as
the armature 4 continues to swing away from the yoke
3, the elastic plate 9’ is elastically deformed (before the
movable contact 65’ and the stationary contact 71 are in
contact with each other, the elastic plate 9 may not be
deformed or may deform a little while the first armature
portion 41 of the armature 4 swings away from the yoke
3), thereby assisting or promoting the movable spring
part 6’ to achieve over-travel of contacts and ensure the
contact pressure. The elastic deformation capacity of the
elastic plate 9’ determines its contribution to the over-
travel of contacts and contact pressure of the movable
spring part 6’. When the elastic deformability of the elastic
plate 9’ is better, the elastic deformation required by the
movable spring part 6’ to achieve over-travel of contacts
and contact pressure can be completely provided by the
elastic plate 9’, and when the elastic deformation capacity
of the elastic plate 9’ is general, part of the elastic defor-
mation required by the movable spring part 6’ to achieve
over-travel of contacts and contact pressure can be pro-
vided by the elastic plate 9’. Therefore, the present dis-
closure has lower requirements on the deformability of
the movable spring part 6’, and solves the problem of
difficulty in achieving over-travel of contacts and contact
pressure due to the reduced deformation capacity of the
movable spring part 6’ under heavy load after being thick-
ened, and also avoids the problems caused by optimizing
the structure of the movable spring part 6’ or riveting an
elastic piece to improve the deformability.

[0055] When the coil is de-energized, under the action
of the hinge spring 10, the second armature portion 42
of the armature moves away from the pole surface of the
iron core 5, at the same time, the first armature portion
41 and the elastic plate 9 swing close to the yoke 3, the
elastic plate 9’ is restored, the actuator 8’ and the mov-
able spring part 6’ are reset, and the movable contact 65’
is separated from the stationary contact 71.
[0056] In the electromagnetic relay of the present dis-
closure, the two sides of the actuator 8’ are respectively
designed as a double pushing rods structure (that is, the
two first protrusions 81’ and the two second protrusions
82’), so that both sides of the actuator 8’ are both limited
by two points to avoid shaking of the actuator 8’ and im-
prove the stability of the electrical parameters of the relay.
The two sides of the elastic plate 9’ and the side of the
movable spring part 6’ are respectively designed with
double slots (that is, the two first slots 91’ and the two
second slots 61’), and each slot is designed with an outer
flange structure, so that no plastic shavings are gener-
ated when the actuator 8 is assembled.

Claims

1. An electromagnetic relay, characterized in that,
comprises:

a base (1);
a magnetic circuit system comprising a coil as-
sembly (2), an iron core (5), a yoke (3) and an
armature (4), the coil assembly (2) is mounted
on the base (1), the iron core (5), the yoke (3)
and the armature (4) are respectively arranged
at the coil assembly (2) and cooperated with the
coil assembly (2);
a contact system comprising a stationary spring
part (7) provided with a stationary contact (71)
and a movable spring part (6) provided with a
movable contact (61), the stationary spring part
(7) and the movable spring part (6) are respec-
tively arranged on the base (1);
an actuator (8), and
an elastic member (90), the armature (4) is co-
operated with the movable spring part (6) to
drive the movable spring part (6) to move
through the elastic member (90) and the actua-
tor (8), and when the movable contact (61) and
the stationary contact (71) are in a closed state,
the elastic member (90) is in a deformed state.

2. The electromagnetic relay according to claim 1,
characterized in that, the elastic member (90) is
disposed on the armature (4), and is connected with
the actuator (8), or in contacted with the actuator (8)
to cooperate therewith, or clearance fit with the ac-
tuator (8).
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3. The electromagnetic relay according to claim 2,
characterized in that, the elastic member (90) is an
elastic plate (9);
the elastic plate (9) is Y-shaped, and two ends of the
elastic plate (9) at a same side face downwards and
are connected to the armature (4) respectively, a re-
mained end opposite to the two ends faces upwards
and is connected with the actuator (8), or in contacted
with the actuator (8) to cooperate therewith, or clear-
ance fit with the actuator (8).

4. The electromagnetic relay according to claim 2 or 3,
characterized in that, the armature (4) is L-shaped,
and comprises a first armature portion (41) and a
second armature portion (42), wherein the first ar-
mature portion (41) is arranged at an outside of the
yoke (3) and cooperated with the yoke (3), and is
connected with the elastic member (90), the second
armature portion (42) is cooperated with a pole sur-
face of the iron core (5).

5. The electromagnetic relay according to claim 1,
characterized in that, the actuator (8) is rotatably
connected to the base (1) to make the actuator (8)
drive the movable spring part (6) to move through
swinging.

6. The electromagnetic relay according to claim 5,
characterized in that, the actuator (8) is provided
with two legs (81), the two legs (81) are respectively
connected to the base (1) through rotating shafts (82)
and shaft holes (11) that cooperate with each other.

7. The electromagnetic relay according to claim 1,
characterized in that, the movable spring part (6)
comprises a plurality of movable springs which are
stacked together, and one of the movable springs
(63) is provided with an arc-shaped arch (631); a
structure formed by stacking the plurality of movable
springs is provided with the movable contact (61) at
the top and a lead-out portion at the bottom.

8. The electromagnetic relay according to claim 1,
characterized in that, the magnetic circuit system
is in a vertical type and is installed on the base (1)
inversely, the armature (4) is restricted and reset by
a hinge spring (10) connected to the yoke (3);
the base (1) is provided with a retaining wall (12)
between the magnetic circuit system and the contact
system, and a top of the retaining wall (12) is higher
than a top of the armature (4), or, a top end of the
retaining wall (12) is flush with a top end of the ar-
mature (4); the top of the retaining wall (12) is pro-
vided with a notch (121), and the actuator (8) is co-
operated with the elastic member (90) through the
notch (121).

9. The electromagnetic relay according to claim 8,

characterized in that, the actuator (8) is provided
with a first baffle (83), the first baffle (83) is blocked
between a position where the elastic member (90)
and the actuator (8) cooperate and the movable
spring part (6);
the base (1) is connected with a case (20), and the
magnetic circuit system, the contact system, the ac-
tuator (8) and the elastic member (90) are accom-
modated in a case cavity of the case (20); the case
(20) is provided with a second baffle (201), and a
bottom end of the second baffle (201) is in contact
with or clearance fit with the top end of the retaining
wall (12).

10. The electromagnetic relay according to claim 1 or 8,
characterized in that, the actuator (8’) is provided
with at least two first protrusions (81’) facing the mag-
netic circuit system and at least two second protru-
sions (82’) facing the contact system, each of the
first protrusions (81’) is respectively connected to the
elastic member (90), and each of the second protru-
sions (82’) is respectively connected to the movable
spring part (6’) of the contact system.

11. The electromagnetic relay according to claim 10,
characterized in that, the armature (4) is L-shaped,
and comprises a first armature portion (41) and a
second armature portion (42), the armature (4) is
arranged at a knife edge of the yoke (3) of the mag-
netic circuit system and is able to swing, and the first
armature portion (41) of the armature (4) corre-
sponding to the movable spring part (6’) is connected
to the elastic member (90).

12. The electromagnetic relay according to claim 11,
characterized in that, the elastic member (90) is an
elastic plate (9’); the elastic plate (9’) is provided with
at least two first slots (91’) or at least two first sockets,
which are inserted and fitted one by one with the at
least two first protrusions (81’).

13. The electromagnetic relay according to claim 12,
characterized in that, there are two first slots (91’)
which are respectively located on opposite sides of
the elastic plate (9’) in a width direction thereof, and
two ends of each first slot (91’) in a thickness direc-
tion of the elastic plate (9’) are respectively open; an
end of each first slot (91’) away from the movable
spring part (6’) are respectively provided with a first
outer flange (92’).

14. The electromagnetic relay according to claim 10,
characterized in that, the movable spring part (6’)
is provided with at least two second slots (61’) or at
least two second sockets, which are inserted and
fitted one by one with the at least two second pro-
trusions (82’);
there are two second slots (61’) which are respec-
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tively located on opposite sides of the movable
spring part (6’) in a width direction thereof, and two
ends of each second slot (61’) in a thickness direction
of the movable spring part (6’) are respectively open,
a side of each second slot (61’) away from the ar-
mature (4) are respectively provided with a second
outer flange (62’).

15. The electromagnetic relay according to claim 10,
characterized in that, the actuator (8’) is provided
with a first baffle (83’) which is blocked between the
movable spring part (6’) and the elastic member (90);
the first protrusions (81’) are located on a side of the
first baffle (83’) facing the armature (4), and the sec-
ond protrusions (82’) are located on a side of the first
baffle (83’) facing the movable spring part (6’).
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