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57 ABSTRACT

A DC relay having a function of extinguishing arc and
resisting short-circuit current includes two stationary contact
leading-out terminals, a straight sheet type movable spring,
a push rod component, and four permanent magnets respec-
tively arranged on the two sides in the width direction of the
movable spring, and magnetic poles on a side facing to the
movable and stationary contacts are opposite, and the two
permanent magnets corresponding to a same side have
opposite magnetic poles. A yoke clip is connected between
the two permanent magnets. Upper and lower magnetizers
arranged in a width direction at the position, and can
approach one to another or come into contact with each other
through the through hole provided in the movable spring;
and at least two independent magnetically conductive loops
are formed in the width direction of the movable spring by
the upper magnetizers and the lower magnetizers.
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DIRECT-CURRENT RELAY HAVING A
FUNCTION OF EXTINGUISHING ARC AND
RESISTING SHORT-CIRCUIT CURRENT

CROSS REFERENCE

[0001] This disclosure is a continuation application of
U.S. patent application Ser. No. 17/292,418, which is a
national phase of International Application No. PCT/
CN2019/116808, which claims priority to following six
Chinese patent applications, that is Chinese patent applica-
tion No. 201811330771.1 filed on Nov. 9, 2018, Chinese
patent application No. 201811624114.8 filed on Dec. 28,
2018, Chinese patent application No. 201811623949.1 filed
on Dec. 28, 2018, Chinese patent application No.
201811624058.8 filed on Dec. 28, 2018, and Chinese patent
application No. 201811624113.3 filed on Dec. 28, 2018, and
Chinese patent application No. 201811623963.1 filed on
Dec. 28, 2018, the disclosures of which are incorporated
herein by reference in its entirety.

TECHNICAL FIELD

[0002] The present disclosure relates to the technical field
of relays, in particular to a direct-current relay resistant to
short-circuit current.

BACKGROUND

[0003] A DC relay in the prior art adopts a direct-acting
magnetic circuit structure, in which two stationary contact
leading-out terminals (that is, two load leading-out termi-
nals) are respectively mounted on a housing, and stationary
contacts are provided on bottom ends of the two stationary
contact leading-out terminals. A current at one of the sta-
tionary contact leading-out terminal flows in, and a current
at the other stationary contact leading-out terminal flows
out. A movable spring and a push rod component are
mounted in the housing, in which the movable spring adopts
a straight sheet type movable spring (also called as a
bridge-type movable spring), the movable spring is mounted
in the push rod component by a spring, and the push rod
component is connected with the direct-acting magnetic
circuit. Under the action of the direct-acting magnetic cir-
cuit, the movable spring is driven by the push rod compo-
nent to move upward, so that the movable contacts at two
ends of the movable spring are in contact with the stationary
contacts at bottom ends of the two stationary contact lead-
ing-out terminals, so as to realize a communication load.
Such DC relay in the prior art can generate electro-dynamic
repulsion force between the movable and stationary contacts
when a fault short-circuit current occurs, and thereby affect-
ing stability of the contact between the movable and sta-
tionary contacts.

[0004] With the rapid development of the new energy
industry, various vehicle manufacturers and battery pack
factories have increasing requirements for fault short-circuit
current. On the basis of the characteristics of small size, DC
relays are required to have a short-circuit resistance func-
tion, that is, an assistant attraction is provided when the
system has a large fault current to resist the electro-dynamic
repulsion force subjected to the movable spring. At present,
a typical input short-circuit resistance requirement as
required in the market is no burning or exploding at 8000 A,
in 5 ms; however, the DC relay in the prior art cannot
provide sufficient attraction under the consideration of keep-
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ing the volume small, that is, the contact pressure is not
enough to resist the electro-dynamic repulsion force sub-
jected to the movable spring, so that it is difficult to meet
market requirements.

SUMMARY

[0005] An object of the present disclosure is to overcome
shortcomings in the prior art, so that there is provided with
a DC relay resistant to short-circuit current, which can
provide sufficient contact pressure while maintaining a vol-
ume of the product small so as to resist electro-dynamic
repulsion force caused by that the movable spring is sub-
jected to large short-circuit current, and has such character-
istics that magnetic circuit is not easy to saturate due to high
magnetic efficiency.

[0006] A technical solution adopted by the present disclo-
sure to solve the technical problem is that a DC relay
resistant to short-circuit current includes two stationary
contact leading-out terminals, a straight sheet type movable
spring and a push rod component. The movable spring is
mounted on the push rod component so that movable
contacts on both ends of the movable spring are in contact
with stationary contacts on bottom ends of the two stationary
contact leading-out terminals under an action of the push rod
component, and a current flows in from one of the two
stationary contact leading-out terminals and flows out of the
other of the two stationary contact leading-out terminals via
through the movable spring. Wherein upper magnetizers
arranged in a width direction of the movable spring are
mounted above a preset position of the movable spring;
lower magnetizers arranged in the width direction of the
movable spring and capable of moving with the movable
spring are mounted below the preset position of the movable
spring; at least one through hole is provided in the movable
spring at the preset position, so that the upper magnetizers
and the lower magnetizers can approach one to another or
come into contact with each other through the through holes;
and at least two independent magnetically conductive loops
are formed in the width direction of the movable spring by
the upper magnetizers and the lower magnetizers, thus by
using magnetic pole faces added to the through holes
corresponding to the magnetically conductive loops, when
the movable spring has a large fault current, attraction force
in a contact pressure direction is generated to resist an
electro-dynamic repulsion force generated, due to the fault
current between the movable spring and the stationary
contact leading-out terminals.

[0007] In an embodiment, the preset position is between
two movable contacts in a width direction of the movable
spring.

[0008] Inan embodiment, the upper magnetizer comprises

at least one rectangular upper magnetizer, and the lower
magnetizers comprise at least two U-shaped lower magne-
tizers, wherein one of the at least two U-shaped lower
magnetizer and a corresponding one of the at least one
rectangular upper magnetizers form one independent mag-
netically conductive loop, and the two U-shaped lower
magnetizers of adjacent two of the magnetically conductive
loops are not in contact with each other.

[0009] In an embodiment, in at least two independent
magnetically conductive loops, at least one set of the adja-
cent two of the magnetically conductive loops share one of
the rectangular upper magnetizers, the two U-shaped lower
magnetizers of the adjacent two of the magnetically con-
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ductive loops are fitted below the corresponding one of the
at least one rectangular upper magnetizers.

[0010] In an embodiment, in at least two independent
magnetically conductive loops, the rectangular upper mag-
netizers of the adjacent two of the magnetically conductive
loops are independent to each other, the two U-shaped lower
magnetizers of the adjacent two of the magnetically con-
ductive loops are fitted below the corresponding rectangular
upper magnetizers.

[0011] In an embodiment, there are two magnetically
conductive loops, the movable spring is provided with one
through hole, and each of the two U-shaped lower magne-
tizers has one side wall attached to a corresponding side of
the width of the movable spring, and the other side wall
passing through the through hole of the movable spring, and
a gap is presented between the other side walls of the two
U-shaped lower magnetizers.

[0012] In an embodiment, the other side walls of the two
U-shaped lower magnetizers are arranged side by side in a
width direction of the movable spring within the through
hole of the movable spring, such that the two magnetically
conductive loops corresponding to the two U-shaped lower
magnetizers are arranged side by side in the width direction
of the movable spring.

[0013] In an embodiment, the other side walls of the two
U-shaped lower magnetizers are arranged in a staggered
manner in a width direction of the movable spring within the
through hole of the movable spring, such that the two
magnetically conductive loops corresponding to the two
U-shaped lower magnetizers are distributed in the staggered
manner in the width direction of the movable spring.

[0014] In an embodiment, there are two magnetically
conductive loops, the movable spring is provided with two
through holes, and the two through holes are arranged side
by side in a width direction of the movable spring, and each
of the two U-shaped lower magnetizers has one side wall
attached to a corresponding side of the width of the movable
spring, and the other side wall fitted in one of the two
through holes of the movable spring, such that the two
magnetically conductive loops corresponding to the two
U-shaped lower magnetizers are arranged side by side in the
width direction of the movable spring.

[0015] In an embodiment, there are two magnetically
conductive loops, the movable spring is provided with two
through holes, and the two through holes are arranged in a
staggered manner in a width direction of the movable spring,
each of the two U-shaped lower magnetizers has one side
wall attached to a corresponding side of the width of the
movable spring, and the other side wall fitted to one of the
two through holes of the movable spring, such that the two
magnetically conductive loops corresponding to the two
U-shaped lower magnetizers are arranged in a staggered
manner in the width direction of the movable spring.

[0016] In an embodiment, there are three magnetically
conductive loops, the movable spring is provided with two
through holes, and three U-shaped lower magnetizers are
sequentially arranged in a width of the movable spring,
wherein the two side walls of the U-shaped lower magne-
tizer in the middle pass through the two through holes of the
movable spring respectively, and each of the two U-shaped
lower magnetizers on two sides have one side wall attached
to a corresponding side of the movable spring, and the other
side wall passing through one of the two through holes of the
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movable spring, and a gap is presented between the two
sides within the same through hole in the movable spring.
[0017] Inan embodiment, atop end of the side wall of the
U-shaped lower magnetizer is substantially flush with an
upper surface of the movable spring.

[0018] In an embodiment, the upper magnetizer is an
upper armature that is secured to the push rod component,
and the lower magnetizer is the lower armature that is
secured to the movable spring, and the movable spring is
mounted in the push rod component by a spring; when the
movable contacts of the movable spring are in contact with
the stationary contacts of the stationary contact leading-out
terminals, a preset gap is presented between the upper
armature and the lower armature.

[0019] In an embodiment, the upper magnetizer is an
upper yoke that is fixed on a housing on which two station-
ary contact leading-out terminals are mounted, and the lower
magnetizer is a lower armature that is secured to the mov-
able spring mounting in the push rod component by a spring,
and when the movable contacts of the movable spring are in
contact with the stationary contacts of the stationary contact
leading-out terminals, the upper yoke is in contact with the
lower armature.

[0020] In an embodiment, the push rod component
includes a U-shaped bracket, a spring seat and a push rod
component; a top portion of the push rod is secured to the
spring seat; a bottom portion of the U-shaped bracket is
secured to the spring seat; and a movable spring assembly
composed of the movable spring and the two U-shaped
lower magnetizers is mounted within the U-shaped bracket
by the spring, wherein an upper surface of the movable
spring abuts against the upper yoke that is fixed on an inner
wall of the top portion of the U-shaped bracket, and the
spring elastically abuts between bottom ends of the two
U-shaped lower magnetizers and a top end of the spring seat.
[0021] In an embodiment, semi-circular grooves for posi-
tioning the spring are respectively provided on the bottom
ends of the two U-shaped lower magnetizers, and the two
semi-circular grooves surround a complete circle so as to fit
on the top portion of the spring.

[0022] In an embodiment, positioning posts for position-
ing the spring are respectively provided the bottom ends of
the two U-shaped lower magnetizers, so as to position the
spring outside the top portion of the spring by means of the
positioning posts.

[0023] In an embodiment, in the movable spring, widen-
ing parts are provided on two sides in a width of the position
corresponding to the through hole, respectively.

[0024] Compared with the prior art, the advantageous
effects of the present disclosure are:

[0025] According to the present disclosure, the upper
magnetizers are mounted above a preset position of the
movable spring; the lower magnetizers capable of moving
with the movable spring are mounted below the preset
position of the movable spring; at least one through hole is
provided in the movable spring at the preset position, so that
the upper magnetizers and the lower magnetizers can
approach one to another or come into contact with each other
through the through holes; and at least two independent
magnetically conductive loops are formed in the width
direction of the movable spring by means of the upper
magnetizers and the lower magnetizers. The increased mag-
netic pole faces of the respective magnetically conductive
loops at the corresponding through holes are used such that
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when the movable spring has a large fault current, attraction
force in a contact pressure direction is increased and stacked
with the contact pressure to resist an electro-dynamic repul-
sion force generated, due to the fault current between the
movable spring and the stationary contact leading-out ter-
minals; and the short-circuit large current is basically and
evenly divided by the independent magnetically conductive
loops, the characteristics with the high magnetic efficiency
and the magnetic circuit not easy to saturate are provided.

[0026] Further, according to the present disclosure, each
of the magnetically conductive loops independent to one
another is formed by the rectangular upper magnetizer and
the U-shaped lower magnetizer in cooperation, such that the
same parts can be used and the cost is low; and there are gaps
between the U-shaped lower magnetizers; the rectangular
upper magnetizer may be secured to the push rod component
or fixed on the housing on which the two stationary contact
leading-out terminals are mounted; Each of the U-shaped
lower magnetizers is fixed in the movable spring by riveting,
and the top end of the side wall of the U-shaped lower
magnetizer exposes from the upper surface of the movable
spring. In such structure of the present disclosure, a plurality
of the magnetically conductive loops independent to one
another are formed at a cross section of the movable spring
by means of the upper magnetizers and the lower magne-
tizers, when the movable spring passes through the fault
current, magnetic flux is generated on the plurality of the
magnetically conductive loops, the attraction force is gen-
erated between the magnetizers of the magnetically conduc-
tive loops and is used to resist the electro-dynamic repulsion
force between the contacts in a direction of increase of the
contact pressure. Due to the use of a plurality of the
magnetically conductive loops, the each loops passing
through the contained fault current is Imax/n, such that the
magnetically conductive loop is difficult to saturate, and the
greater the current is, the greater the contact pressure
increases and the greater the attraction force generated by
the magnetically conductive loop is.

[0027] According to another aspect of the present disclo-
sure, a DC relay having a function of extinguishing arc and
resisting short-circuit current includes two stationary contact
leading-out terminals, a straight sheet type movable spring,
a push rod component and four permanent magnets. The
movable spring is mounted on the push rod component, so
that the movable contacts on the two ends of the movable
spring are matched with the stationary contacts on the
bottom ends of the two stationary contact leading-out ter-
minals under the action of the push rod component. The four
permanent magnets are respectively arranged on the two
sides in the width direction of the movable spring corre-
sponding to the movable and stationary contacts. The mag-
netic poles on a side facing to the movable and stationary
contacts of the two permanent magnets corresponding to the
same pair of the movable and stationary contacts are oppo-
site; and the two permanent magnets corresponding to the
same side in the width the movable springs have opposite
magnetic poles on a side facing to the corresponding mov-
able and stationary contacts; and a yoke clip is connected
between the two permanent magnets corresponding to the
same pair of the movable and stationary contacts. The upper
magnetizers arranged in a width direction of the movable
spring are mounted above the position between the movable
contacts of the movable spring; the lower magnetizers
arranged in the width direction of the movable spring and
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capable of moving with the movable spring are mounted
below the position; at least one through hole is provided in
the movable spring at the position, so that the upper mag-
netizers and the lower magnetizers can approach one to
another or come into contact with each other through the
through holes; and at least two independent magnetically
conductive loops are formed in the width direction of the
movable spring by the upper magnetizers and the lower
magnetizers. The increased magnetic pole faces of the
respective magnetically conductive loops at the correspond-
ing through holes are used such that when the movable
spring has a large fault current, attraction force in a contact
pressure direction is generated to resist an electro-dynamic
repulsion force generated, due to the fault current between
the movable spring and the stationary contact leading-out
terminals.

[0028] In an embodiment, the two permanent magnets
corresponding to the same pair of the movable and station-
ary contacts are arranged at an offset position relative to the
same pair of the movable and stationary contacts, and the
two permanent magnets are arranged in a staggered manner.

[0029] Compared with the prior art, the advantageous
effects of the present disclosure are: the four permanent
magnets are respectively arranged on the two sides in the
width direction of the movable spring corresponding to the
movable and stationary contacts. The magnetic poles on a
side facing to the movable and stationary contacts of the two
permanent magnets corresponding to the same pair of the
movable and stationary contacts are opposite; and the two
permanent magnets corresponding to the same side in the
width the movable springs have opposite magnetic poles on
a side facing to the corresponding movable and stationary
contacts; and a yoke clip is connected between the two
permanent magnets corresponding to the same pair of the
movable and stationary contacts; the upper magnetizers are
mounted above the position between the movable contacts
of the movable spring; the lower magnetizers capable of
moving with the movable spring are mounted below the
position; at least one through hole is provided in the movable
spring at the position, so that the upper magnetizers and the
lower magnetizers can approach one to another or come into
contact with each other through the through holes; and at
least two independent magnetically conductive loops are
formed in the width direction of the movable spring by the
upper magnetizers and the lower magnetizers. According to
such structure of the present disclosure, on the basis that arc
extinguishing can be achieved by using the four permanent
magnets, the increased magnetic pole faces of the respective
magnetically conductive loops at the corresponding through
holes are used such that when the movable spring has a large
fault current, the attraction force in a contact pressure
direction is stacked with the contact pressure to resist an
electro-dynamic repulsion force generated, due to the fault
current between the movable spring and the stationary
contact leading-out terminals; and the short-circuit large
current is basically and evenly divided by the independent
magnetically conductive loops, the characteristics with the
high magnetic efficiency and the magnetic circuit not easy to
saturate are provided.

[0030] According to another aspect of the present disclo-
sure, a DC relay capable of extinguishing arc and resisting
short-circuit current includes two stationary contact leading-
out terminals, a straight sheet type movable spring, a push
rod component and two permanent magnets. The movable
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spring is mounted on the push rod component, so that the
movable contacts on the two ends of the movable spring are
matched with the stationary contacts on the bottom ends of
the two stationary contact leading-out terminals under the
action of the push rod component. The two permanent
magnets are respectively arranged on the two sides in the
width direction of the movable spring corresponding to the
movable and stationary contacts. The movable and station-
ary contacts corresponding to the two permanent magnets
are different. Each of the two permanent magnets is con-
nected to one yoke clip that is L-shaped, the L-shaped yoke
clip has one end connected to a side of the corresponding
magnet facing away from the movable and stationary con-
tact, and the other end at a position outside the two ends in
the length direction of the movable spring. The upper
magnetizers arranged in a width direction of the movable
spring are mounted above the position between the movable
contacts of the movable spring; the lower magnetizers
arranged in the width direction of the movable spring and
capable of moving with the movable spring are mounted
below the position; at least one through hole is provided in
the movable spring at the position, so that the upper mag-
netizers and the lower magnetizers can approach one to
another or come into contact with each other through the
through holes; and at least two independent magnetically
conductive loops are formed in the width direction of the
movable spring by the upper magnetizers and the lower
magnetizers. The increased magnetic pole faces of the
respective magnetically conductive loops at the correspond-
ing through holes are used such that when the movable
spring has a large fault current, attraction force in a contact
pressure direction is generated to resist an electro-dynamic
repulsion force generated, due to the fault current between
the movable spring and the stationary contact leading-out
terminals.

[0031] In an embodiment, the two permanent magnets are
respectively arranged at positions directly opposite to the
movable and stationary contacts.

[0032] In an embodiment, the magnetic poles of the two
permanent magnets facing to the movable and stationary
contacts are the same.

[0033] In an embodiment, the magnetic poles of the two
permanent magnets facing to the movable and stationary
contacts are opposite.

[0034] Compared with the prior art, the advantageous
effects of the present disclosure are that: the two permanent
magnets are respectively arranged on the two sides in the
width direction of the movable spring corresponding to the
movable and stationary contacts; and the movable and
stationary contacts corresponding to the two permanent
magnets are different. Each of the two permanent magnets is
connected to one yoke clip that is L-shaped, the L-shaped
yoke clip has one end connected to a side of the correspond-
ing magnet facing away from the movable and stationary
contact, and the other end at a position outside the two ends
in the length direction of the movable spring. The upper
magnetizers arranged in a width direction of the movable
spring are mounted above the position between the movable
contacts of the movable spring; the lower magnetizers
arranged in the width direction of the movable spring and
capable of moving with the movable spring are mounted
below the position; at least one through hole is provided in
the movable spring at the position, so that the upper mag-
netizers and the lower magnetizers can approach one to
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another or come into contact with each other through the
through holes; and at least two independent magnetically
conductive loops are formed in the width direction of the
movable spring by the upper magnetizers and the lower
magnetizers. According to such structure of the present
disclosure, on the basis that arc extinguishing can be
achieved by using the four permanent magnets, the
increased magnetic pole faces of the respective magnetically
conductive loops at the corresponding through holes are
used such that when the movable spring has a large fault
current, the attraction force in a contact pressure direction is
stacked with the contact pressure to resist an electro-dy-
namic repulsion force generated, due to the fault current
between the movable spring and the stationary contact
leading-out terminals; and since the short-circuit large cur-
rent is basically and evenly divided by the independent
magnetically conductive loops, the characteristics with the
high magnetic efficiency and the magnetic circuit not easy to
saturate are provided.

[0035] According to another aspect of the present disclo-
sure, a DC relay capable of extinguishing arc and resisting
short-circuit current includes two stationary contact leading-
out terminals, a straight sheet type movable spring, a push
rod component and four permanent magnets. The movable
spring is mounted on the push rod component, so that the
movable contacts on the two ends of the movable spring are
matched with the stationary contacts on the bottom ends of
the two stationary contact leading-out terminals under the
action of the push rod component. The four permanent
magnets are respectively arranged on the two sides in the
width direction of the movable spring corresponding to the
movable and stationary contacts. The two permanent mag-
nets corresponding to the same side in the width the movable
springs have same magnetic poles on a side facing to the
movable and stationary contacts; and a yoke clip is con-
nected between the two permanent magnets corresponding
to the same pair of the movable and stationary contacts. The
upper magnetizers arranged in a width direction of the
movable spring are mounted above the position between the
movable contacts of the movable spring; the lower magne-
tizers arranged in the width direction of the movable spring
and capable of moving with the movable spring are mounted
below the position; at least one through hole is provided in
the movable spring at the position, so that the upper mag-
netizers and the lower magnetizers can approach one to
another or come into contact with each other through the
through holes; and at least two independent magnetically
conductive loops are formed in the width direction of the
movable spring by the upper magnetizers and the lower
magnetizers. The increased magnetic pole faces of the
respective magnetically conductive loops at the correspond-
ing through holes are used such that when the movable
spring has a large fault current, attraction force in a contact
pressure direction is generated to resist an electro-dynamic
repulsion force generated, due to the fault current between
the movable spring and the stationary contact leading-out
terminals.

[0036] Inan embodiment, the four permanent magnets are
respectively arranged at positions facing to the movable and
stationary contacts.

[0037] In an embodiment, among the four permanent
magnets, the two permanent magnets corresponding to the
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same side in the width the movable springs have same
magnetic poles on a side facing to the movable and station-
ary contacts.

[0038] In an embodiment, among the four permanent
magnets, the two permanent magnets corresponding to the
same side in the width the movable springs have opposite
magnetic poles on a side facing to the corresponding mov-
able and stationary contacts.

[0039] Compared with the prior art, the advantageous
effects of the present disclosure are that the four permanent
magnets are respectively arranged on the two sides in the
width direction of the movable spring corresponding to the
movable and stationary contacts; the two permanent mag-
nets corresponding to the same side in the width the movable
springs have same magnetic poles on a side facing to the
movable and stationary contacts; and a yoke clip is con-
nected between the two permanent magnets corresponding
to the same pair of the movable and stationary contacts; the
upper magnetizers are mounted above the position between
the movable contacts of the movable spring; and the lower
magnetizers capable of moving with the movable spring are
mounted below the position; at least one through hole is
provided in the movable spring at the position, so that the
upper magnetizers and the lower magnetizers can approach
one to another or come into contact with each other through
the through holes; and at least two independent magnetically
conductive loops are formed in the width direction of the
movable spring by the upper magnetizers and the lower
magnetizers. According to such structure of the present
disclosure, on the basis that arc extinguishing can be
achieved by using the four permanent magnets, the
increased magnetic pole faces of the respective magnetically
conductive loops at the corresponding through holes are
used such that when the movable spring has a large fault
current, the attraction force in a contact pressure direction is
stacked with the contact pressure to resist an electro-dy-
namic repulsion force generated, due to the fault current
between the movable spring and the stationary contact
leading-out terminals; and the short-circuit large current is
basically and evenly divided by the independent magneti-
cally conductive loops, the characteristics with the high
magnetic efficiency and the magnetic circuit not easy to
saturate are provided.

[0040] According to another aspect of the present disclo-
sure, a DC relay capable of extinguishing arc and resisting
short-circuit current includes two stationary contact leading-
out terminals, a straight sheet type movable spring, a push
rod component and two permanent magnets. The movable
spring is mounted on the push rod component, so that the
movable contacts on the two ends of the movable spring are
matched with the stationary contacts on the bottom ends of
the two stationary contact leading-out terminals under the
action of the push rod component. The two permanent
magnets are respectively arranged at position corresponding
to the movable and stationary contacts outside the two ends
in the length direction of the movable spring, and the
magnetic poles on the sides opposite to each other of the two
permanent magnets are opposite. The two permanent mag-
nets are also connected to two yoke clips that include at least
yoke sections on the two sides in the width direction of the
movable spring corresponding to the movable and stationary
contacts. The upper magnetizers arranged in a width direc-
tion of the movable spring are mounted above the position
between the movable contacts of the movable spring; the
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lower magnetizers arranged in the width direction of the
movable spring and capable of moving with the movable
spring are mounted below the position; at least one through
hole is provided in the movable spring at the position, so that
the upper magnetizers and the lower magnetizers can
approach one to another or come into contact with each other
through the through holes; and at least two independent
magnetically conductive loops are formed in the width
direction of the movable spring by the upper magnetizers
and the lower magnetizers. The increased magnetic pole
faces of the respective magnetically conductive loops at the
corresponding through holes are used such that when the
movable spring has a large fault current, attraction force in
a contact pressure direction is generated to resist an electro-
dynamic repulsion force generated, due to the fault current
between the movable spring and the stationary contact
leading-out terminals.

[0041] In an embodiment, the two permanent magnets are
respectively arranged at positions directly opposite to the
movable and stationary contacts.

[0042] In an embodiment, the yoke clip is U-shaped, the
U-shaped bottom walls of the two yoke clips are connected
to the sides of the two permanent magnets facing back to one
another, and the end portions of the two U-shaped side walls
of the two yoke clips constitute corresponding yoke sec-
tions.

[0043] In an embodiment, the yoke clip is U-shaped, the
U-shaped bottom walls of the two yoke clips are respec-
tively connected to the sides of the two permanent magnets
facing back to each other, and the end heads of the two
U-shaped side walls of the two yoke clips respectively
exceed the positions of the two sides in the width direction
of the movable spring corresponding to the movable and
stationary contacts; the two yoke sections are included in the
two U-shaped side walls of the two yoke clips.

[0044] In an embodiment, the yoke clip is U-shaped, the
U-shaped bottom walls of the two yoke clips are respec-
tively fitted on two sides in the width direction of the
movable spring, and the end heads of the U-shaped side
walls of the two yoke clips are connected to the sides of the
two permanent magnets facing bake to each other.

[0045] Compared with the prior art, the advantageous
effects of the present disclosure are that the two permanent
magnets are respectively arranged at position corresponding
to the movable and stationary contacts outside the two ends
in the length direction of the movable spring, and the
magnetic poles on the sides opposite to each other of the two
permanent magnets are opposite. The two permanent mag-
nets are also connected to two yoke clips that include at least
yoke sections on the two sides in the width direction of the
movable spring corresponding to the movable and stationary
contacts; and the upper magnetizers are mounted above the
position between the movable contacts of the movable
spring; and the lower magnetizers capable of moving with
the movable spring are mounted below the position; at least
one through hole is provided in the movable spring at the
position, so that the upper magnetizers and the lower mag-
netizers can approach one to another or come into contact
with each other through the through holes; and at least two
independent magnetically conductive loops are formed in
the width direction of the movable spring by the upper
magnetizers and the lower magnetizers. According to such
structure of the present disclosure, on the basis that arc
extinguishing can be achieved by using the four permanent
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magnets, the increased magnetic pole faces of the respective
magnetically conductive loops at the corresponding through
holes are used such that when the movable spring has a large
fault current, the attraction force in a contact pressure
direction is stacked with the contact pressure to resist an
electro-dynamic repulsion force generated, due to the fault
current between the movable spring and the stationary
contact leading-out terminals; and the short-circuit large
current is basically and evenly divided by the independent
magnetically conductive loops, the characteristics with the
high magnetic efficiency and the magnetic circuit not easy to
saturate are provided.

[0046] According to another aspect of the present disclo-
sure, a DC relay having a function of extinguishing arc and
resisting short-circuit current includes two stationary contact
leading-out terminals, a straight sheet type movable spring,
a push rod component and four permanent magnets. The
movable spring is mounted on the push rod component, so
that the movable contacts on the two ends of the movable
spring are matched with the stationary contacts on the
bottom ends of the two stationary contact leading-out ter-
minals under the action of the push rod component. The four
permanent magnets are respectively arranged on the two
sides in the width direction of the movable spring corre-
sponding to the movable and stationary contacts. The mag-
netic poles on a side facing to the movable and stationary
contacts of the two permanent magnets corresponding to the
same pair of the movable and stationary contacts are oppo-
site; and the magnetic poles on a side facing to the corre-
sponding movable and stationary contacts of two permanent
magnets on the same side in the width the movable springs
are also set to be the same; and a yoke clip is connected
between the two permanent magnets corresponding to the
same pair of the movable and stationary contacts. The upper
magnetizers arranged in a width direction of the movable
spring are mounted above the position between the movable
contacts of the movable spring; the lower magnetizers
arranged in the width direction of the movable spring and
capable of moving with the movable spring are mounted
below the position; at least one through hole is provided in
the movable spring at the position, so that the upper mag-
netizers and the lower magnetizers can approach one to
another or come into contact with each other through the
through holes; and at least two independent magnetically
conductive loops are formed in the width direction of the
movable spring by the upper magnetizers and the lower
magnetizers. The increased magnetic pole faces of the
respective magnetically conductive loops at the correspond-
ing through holes are used such that when the movable
spring has a large fault current, attraction force in a contact
pressure direction is generated to resist an electro-dynamic
repulsion force generated, due to the fault current between
the movable spring and the stationary contact leading-out
terminals.

[0047] Inan embodiment, the four permanent magnets are
respectively arranged at positions facing to the movable and
stationary contacts.

[0048] In an embodiment, among the four permanent
magnets, magnetic poles of the two permanent magnets on
the left side in a current flow direction of the movable spring
facing the corresponding movable and stationary contacts
are set as N poles.

[0049] Compared with the prior art, the advantageous
effect of the present disclosure are that the four permanent

Aug. 17,2023

magnets are respectively arranged on the two sides in the
width direction of the movable spring corresponding to the
movable and stationary contacts. The magnetic poles on a
side facing to the movable and stationary contacts of the two
permanent magnets corresponding to the same pair of the
movable and stationary contacts are opposite; and the mag-
netic poles on a side facing to the corresponding movable
and stationary contacts of two permanent magnets on the
same side in the width the movable springs are also set to be
opposite; and a yoke clip is connected between the two
permanent magnets corresponding to the same pair of the
movable and stationary contacts. The upper magnetizers
arranged in a width direction of the movable spring are
mounted above the position between the movable contacts
of'the movable spring; the lower magnetizers arranged in the
width direction of the movable spring and capable of mov-
ing with the movable spring are mounted below the position;
at least one through hole is provided in the movable spring
at the position, so that the upper magnetizers and the lower
magnetizers can approach one to another or come into
contact with each other through the through holes; and at
least two independent magnetically conductive loops are
formed in the width direction of the movable spring by the
upper magnetizers and the lower magnetizers. According to
such structure of the present disclosure, on the basis that arc
extinguishing can be achieved by using the four permanent
magnets, the increased magnetic pole faces of the respective
magnetically conductive loops at the corresponding through
holes are used such that when the movable spring has a large
fault current, the attraction force in a contact pressure
direction is stacked with the contact pressure to resist an
electro-dynamic repulsion force generated, due to the fault
current between the movable spring and the stationary
contact leading-out terminals; and since the short-circuit
large current is basically and evenly divided by the inde-
pendent magnetically conductive loops, the characteristics
with the high magnetic efficiency and the magnetic circuit
not easy to saturate are provided.

[0050] The present disclosure will be further described in
detail below with reference to the drawings and embodi-
ments; however, the DC relay resistant to short-circuit
current of the present disclosure is not limited to the embodi-
ments.

BRIEF DESCRIPTION OF THE DRAWINGS

[0051] FIG. 1 is a cross-sectional view of a partial struc-
ture (corresponding to a section along a length of the
movable spring) according to the first embodiment of the
present disclosure;

[0052] FIG. 2 is a cross-sectional view of a partial struc-
ture (corresponding to the section along the width of the
movable spring) according to the first embodiment of the
present disclosure;

[0053] FIG. 3 is a schematic view showing the coopera-
tion of a movable spring, upper magnetizers and lower
magnetizers, and a push rod component according to the first
embodiment of the present disclosure;

[0054] FIG. 4 is an exploded schematic view of parts of
the movable spring, the upper magnetizers and the lower
magnetizers, and the push rod component, which are coop-
erated one to another, according to the first embodiment of
the present disclosure;
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[0055] FIG. 5is a schematic view of the cooperation of the
movable spring, the upper magnetizers and the lower mag-
netizers according to the first embodiment of the present
disclosure;

[0056] FIG. 6 is a schematic view showing the coopera-
tion of the movable spring, the upper magnetizer and the
lower magnetizer while turning over a side according to the
first embodiment of the present disclosure;

[0057] FIG. 7 is a schematic view showing the coopera-
tion of an U-shaped bracket of the push rod component and
the upper magnetizers according to the first embodiment of
the present disclosure;

[0058] FIG. 8 is a schematic view of the cooperation of the
movable spring and the lower magnetizers according to the
first embodiment of the present disclosure;

[0059] FIG. 9 is a schematic view of a dual magnetically
conductive loop according to the first embodiment of the
present disclosure.

[0060] FIG. 10 is a schematic view of the cooperation of
stationary contact leading-out terminals and the movable
spring when contacts are separated from one another accord-
ing to the first embodiment of the present disclosure.
[0061] FIG. 11 is a schematic view of the cooperation of
the stationary contact leading-out terminals and the movable
spring when the contacts are in contact with each other
according to the first embodiment of the present disclosure.
[0062] FIG. 12 is a schematic view of the cooperation of
the stationary contact leading-out terminals and the movable
spring when the contacts are separated from one another
according to the second embodiment of the present disclo-
sure.

[0063] FIG. 13 is a schematic view of the cooperation of
the stationary contact leading-out terminals and the movable
spring when the contacts are in contact with each other
according to the second embodiment of the present disclo-
sure.

[0064] FIG. 14 is a three-dimensional schematic view of
the cooperation of the upper magnetizers, the lower mag-
netizers and the movable springs according to the third
embodiment of the present disclosure.

[0065] FIG. 15 is a cross-sectional view of the cooperation
of the upper magnetizers, the lower magnetizers and the
movable spring according to the third embodiment of the
present disclosure.

[0066] FIG. 16 is a structural schematic view of the
movable spring according to the third embodiment of the
present disclosure.

[0067] FIG. 17 is a schematic view of a partial structure of
the fourth embodiment of the present disclosure.

[0068] FIG. 18 is a schematic view showing distribution
of permanent magnets according to the fourth embodiment
of the present disclosure.

[0069] FIG. 19 is a schematic view showing a permanent
magnet with an arc extinguishing structure (a yoke clip is not
shown) according to the fourth embodiment of the present
disclosure.

[0070] FIG. 20 is a schematic view showing that the
permanent magnet with the arc extinguishing structure is
rotated by an angle (the yoke clip is not shown) according
to the fourth embodiment of the present disclosure.

[0071] FIG. 21 is a schematic view of a partial structure of
the fifth embodiment of the present disclosure.
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[0072] FIG. 22 is a schematic view showing the distribu-
tion of the permanent magnets according to the fifth embodi-
ment of the present disclosure.

[0073] FIG. 23 is a schematic view of a permanent magnet
arc extinguishing structure (yoke clip not shown) of the fifth
embodiment of the present disclosure;

[0074] FIG. 24 is another schematic view showing the
distribution of the permanent magnets according to the fifth
embodiment of the present disclosure.

[0075] FIG. 25 is a schematic view of a partial structure of
the sixth embodiment of the present disclosure.

[0076] FIG. 26 is a schematic view showing the distribu-
tion of the permanent magnets according to the sixth
embodiment of the present disclosure.

[0077] FIG. 27 is a schematic view of a permanent magnet
with an arc extinguishing structure (a yoke clip not shown)
according to the sixth embodiment of the present disclosure.
[0078] FIG. 28 is another schematic view showing the
distribution of the permanent magnets according to the sixth
embodiment of the present disclosure.

[0079] FIG. 29 is a schematic view of another permanent
magnet with an arc extinguishing structure (a yoke clip not
shown) according to the sixth embodiment of the present
disclosure.

[0080] FIG. 30 is a schematic view of a partial structure of
the seventh embodiment of the present disclosure.

[0081] FIG. 31 is a schematic view showing the distribu-
tion of the permanent magnet according to the seventh
embodiment of the present disclosure.

[0082] FIG. 32 is a schematic view of the permanent
magnet with the arc extinguishing structure (the yoke clip
not shown) according to the seventh embodiment of the
present disclosure.

[0083] FIG. 33 is a schematic view of a partial structure of
the eighth embodiment of the present disclosure.

[0084] FIG. 34 is a schematic view showing the distribu-
tion of the permanent magnets according to the eighth
embodiment of the present disclosure.

[0085] FIG. 35 is a schematic view of the permanent
magnet with the arc extinguishing structure (a yoke clip not
shown) according to the eighth embodiment of the present
disclosure.

[0086] FIG. 36 is a schematic view of a permanent magnet
with another arc extinguishing structure (a yoke clip not
shown) according to the eighth embodiment of the present
disclosure.

DETAILED DESCRIPTION

[0087] Now, the exemplary implementations will be
described more completely with reference to the accompa-
nying drawings. However, the exemplary implementations
can be done in various forms and should not be construed as
limiting the implementations as set forth herein. Although
relative terms such as “above” and “under” are used herein
to describe the relationship of one component relative to
another component, such terms are used herein only for the
sake of convenience, for example, in the direction shown in
the figure, it should be understood that if the referenced
device is inversed upside down, a component described as
“above” will become a component described as “under”.
When a structure is described as “above” another structure,
it probably means that the structure is integrally formed on
another structure, or, the structure is “directly” disposed on
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another structure, or, the structure is “indirectly” disposed on
another structure through an additional structure.

[0088] Exemplary embodiments will now be described
more fully by reference to the accompanying drawings.
However, the exemplary embodiments can be implemented
in various forms and should not be understood as being
limited to the examples set forth herein; rather, the embodi-
ments are provided so that this disclosure will be thorough
and complete, and the conception of exemplary embodi-
ments will be fully conveyed to those skilled in the art. The
same reference signs in the drawings denote the same or
similar structures and detailed description thereof will be
omitted.

The First Embodiment

[0089] Referring to FIGS. 1 to 11, a DC relay resistant to
short-circuit current of the present disclosure includes two
stationary contact leading-out terminals 11 and 12 respec-
tively for current inflow and current outflow, and a straight
sheet type movable spring 2 and a push rod component 3 for
driving the movement of the movable spring 2 so as to
realize that the movable contacts on the two ends of the
movable spring are contacted with or separated from sta-
tionary contacts on the bottom end of the stationary contact
leading-out terminals. The two stationary contact leading-
out terminals 11, 12 are respectively mounted on a housing
4. The movable spring 2 and a portion of the push rod
component 3 are received in the housing 4. The push rod
component 3 is also connected with a movable iron core 5
in a magnetic circuit structure. Under the action of the
magnetic circuit, the push rod component 3 drives the
movable spring 2 to move upward, so that movable contacts
on the two ends of the movable spring 2 are in contact with
the stationary contacts on the bottom ends of the two
stationary contact leading-out terminals 11 and 12 respec-
tively, so as to realize a communication load. The movable
spring 2 is mounted in the push rod component 3 by means
of a spring 31 such that the movable spring 2 can be
displaced relative to the push rod component 3 (to achieve
over-travel of the contacts). An upper magnetizer 61 is
mounted above a preset position of the movable spring 2. In
this embodiment, the upper magnetizer 61 is an upper
armature, and a lower magnetizer 62 capable of moving
along with the movable spring is mounted below a preset
position of the movable spring 2. In this embodiment, the
lower magnetizer 62 is a lower armature. In this embodi-
ment, the upper magnetizer 61 is secured to the push rod
component 3, and the lower magnetizer 62 is secured to the
movable spring 2. At least one through hole 22 is provided
in the movable spring at the preset position, so that the upper
magnetizer 61 and the lower magnetizer 62 can approach
one to another or come into contact with each other through
the through hole 22. At least two independent magnetically
conductive loops are formed in a width of the movable
spring 2 by means of the upper magnetizer 61 and the lower
magnetizer 62. The increased magnetic pole faces of the
respective magnetically conductive loops at the correspond-
ing through holes are used such that when the movable
spring 2 has a large fault current, an attraction force in a
contact pressure direction is generated to resist an electro-
dynamic repulsion force generated, due to the fault current
between the movable spring and the stationary contact
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leading-out terminals. Wherein the upper magnetizer and the
lower magnetizer may be made of iron, cobalt, nickel, alloy
thereof and other materials.

[0090] The so-called “two independent magnetically con-
ductive loops” refers to that the two magnetically conductive
loops cannot interfere with each other, that is, there is no
situation that magnetic fluxes are canceled with each other.

[0091] The preset position is between two movable con-
tacts in the width direction of the movable spring. In this
embodiment, the preset position is approximately a middle
21 in the width direction of the movable spring 2.

[0092] In this embodiment, as shown in FIGS. 10 and 11,
since the upper magnetizer 61 is secured to the push rod
component 3, the lower magnetizer 62 is secured to the
movable spring 2, and the movable spring 2 is mounted in
the push rod component 3 by means of a spring 31. When the
movable contact of the movable spring 2 is in contact with
the stationary contacts of the stationary contact leading-out
terminals 11 and 12, there is a preset gap between the upper
magnetizer 61 and the lower magnetizer 62, in this end, there
is a magnetic gap in the magnetically conductive loop.

[0093] The upper magnetizer comprises at least one rect-
angular upper magnetizer, and the lower magnetizer com-
prises at least two U-shaped lower magnetizers; wherein the
one U-shaped lower magnetizer and the corresponding rect-
angular upper magnetizer form an independent magnetically
conductive loop, and the two U-shaped lower magnetizers of
two adjacent ones of the magnetically conductive loops are
not in contact with each other.

[0094] In this embodiment, there are two magnetically
conductive loops, and each of the two magnetically conduc-
tive loops is formed by one rectangular upper magnetizer 61
and one U-shaped lower magnetizer 62 in cooperation. The
two rectangular upper magnetizers 61 are respectively
secured to the push rod component 3 in a riveting or welding
manner. The two U-shaped lower magnetizers 62 are respec-
tively secured to the movable spring 2 in a riveting manner.
The top ends of the side walls of the two U-shaped lower
magnetizers 62 are exposed on an upper surface of the
movable spring.

[0095] In this embodiment, the through hole 22 of the
movable spring 2 is configured to allow the side walls of the
two U-shaped lower magnetizers to pass therethrough.

[0096] In this embodiment, there are two magnetically
conductive loops, that is, a magnetically conductive loop &1
and a magnetically conductive loop @2 (as shown in FIG. 9).
The two rectangular upper magnetizers 61 are secured to the
push rod component 3, and there is a certain gap between the
two rectangular upper magnetizers 61. Each of the two
U-shaped lower magnetizers 62 has one side walls 621
attached to the side in a width of the movable spring 2, and
the other side wall 622 passing through the through hole 22
of'the movable spring. There is a gap between the other side
walls 622 of the two U-shaped lower magnetizers, so that the
magnetic fluxes of the two magnetically conductive loops
cannot be canceled from one another.

[0097] In this embodiment, the top ends of the side walls
of the U-shaped lower magnetizer are substantially flush
with the upper surface of the movable spring, that is, the top
ends of the side wall 621 and the side wall 622 of the
U-shaped lower magnetizer 62 are substantially flush with
the upper surface of the movable spring.
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[0098] In this embodiment, in the movable spring 2,
widening parts 23 are respectively provided on two sides in
the width corresponding to the through hole.

[0099] Referring to FIG. 9, since the present disclosure
has more than two magnetically conductive loops. The two
U-shaped lower magnetizers 62 totally have four side walls
(that is, two side walls 621 and two side walls 622). The top
ends of the four side walls of the two lower magnetizers are
cooperated with the upper magnetizers 61, that is, the two
U-shaped lower magnetizers 62 have four magnetic pole
faces, in comparison with only one magnetically conductive
loop with only two magnetic pole faces, under the condition
that the structural characteristics of the lower magnetizer 62
remain unchanged, two magnetic pole faces are increased
(the two magnetic pole faces at the through hole are
increased), thereby improving the magnetic efficiency and
increasing the attraction force. When the movable spring 2
has a large fault current, the two independent magnetically
conductive loops, namely the magnetically conductive loop
@1 and the magnetically conductive loop @2, generate a
suction force F to resist the electro-dynamic repulsion force
generated, due to the fault current between the movable
spring and the stationary spring, so as to improve the
capability of resisting the short-circuit current (fault current)
greatly.

[0100] Restricted by the structural conditions, the mag-
netic cross section of the magnetically conductive loop is not
enough, under the fault current, one magnetically conductive
loop is very easy to saturate, and thus the suction force will
no longer increase. The two magnetically conductive loops
according to the embodiment of the present disclosure are
equivalent to dividing a current flowing direction into two
cross-sectional areas, each of the cross-sectional areas cor-
responds to a shunt current that is basically half of the fault
current, so that the magnetically conductive loop cannot be
magnetically saturated, the magnetic flux can increase, and
the suction force as generated can also increase. In this case,
the short-circuit current of the two magnetically conductive
loops according to the present disclosure increases by one
time of that of the one magnetically conductive loop in the
prior art. According to the magnitude of the fault current and
the magnetic cross-sectional area, the magnetically conduc-
tive loops may have N arrays, for example, FIG. 14 shows
three magnetically conductive loops.

[0101] The push rod component 3 includes a U-shaped
bracket 32, a spring seat 33, and a push rod 34. A top portion
of the push rod 34 is secured to the spring seat 33, and the
bottom portion of the push rod 34 is connected to the
movable iron core 5. The bottom portion of the U-shaped
bracket 32 is secured to the spring seat 33. The U-shaped
bracket 32 and the spring seat 33 enclose a frame shape, and
a movable spring assembly 20 composed of the movable
spring 2 and two U-shaped lower magnetizers 62 20 (see
FIG. 8) is installed in the frame formed by the U-shaped
bracket and the spring seat 33 by means of the spring 31,
wherein the upper surface of the movable spring 2 abuts
against the inner wall of the top potion of the U-shaped
bracket 32, and the spring 31 elastically abuts between the
bottom ends of the two U-shaped lower magnetizers 62 and
the top end of the spring seat 33.

[0102] In this embodiment, positioning posts 623 for
positioning the springs are provided on the bottom ends of
the two U-shaped lower magnetizers 62 respectively, so as
to positioned the spring 31 outside of the top portion of the
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spring 31 by using the positioning posts 623 (see FIG. 8). An
annular positioning groove 331 for positioning the bottom
portion of the spring is provided on the spring seat 33 (see
FIG. 4).

[0103] Of course, a positioning structure of the top portion
of the spring may also be that semi-circular grooves for
positioning the spring are provided on the bottom ends of the
two U-shaped lower magnetizers, and the two semi-circular
grooves are enclosed in a complete circle to fit on the top
portion of the spring.

[0104] In this embodiment, the two U-shaped lower mag-
netizers are arranged side by side in the width direction of
the movable spring. Of course, the two U-shaped lower
magnetizers may also be arranged in a staggered manner in
the width direction of the movable spring.

[0105] When the push rod component 3 does not move
upward, the upper surface of the movable spring 2 abuts
against the bottom surface of the rectangular upper magne-
tizer 61 under the action of the spring 31. When the push rod
component 3 is moved to a proper position, the movable
contacts on the two ends of the movable spring 2 are in
contact with the two stationary contact leading-out terminals
11 and 12, respectively. Subsequently, the push rod compo-
nent 3 continues to move upward, and the rectangular upper
magnetizer 61 also continues to move upward in line with
the push rod component 3, and sine the movable spring 2 has
been in contact with the bottom ends of the two stationary
contact leading-out terminals 11 and 12, the movable spring
2 cannot continue to move upwards, so that over-travel of
the contacts can be achieved. The spring 31 provides contact
pressure, and a curtain gap is formed between the bottom
end of the rectangular upper magnetizer and the upper
surface of the movable spring 2, and thus there is a magnetic
gap between the bottom surface of the rectangular upper
magnetizer 61 and the top surface of the U-shaped lower
magnetizer 62.

[0106] The DC relay resistant to the short-circuit current
according to the present disclosure is provided, in which the
upper magnetizers 61 are mounted above a preset position of
the movable spring 2; the lower magnetizers 62 capable of
moving with the movable spring 2 are mounted below the
preset position of the movable spring 2; the upper magne-
tizers 61 are secured to the push rod component 3, and the
lower magnetizers 62 are secured to the movable spring 2;
at least one through hole 22 is provided in the movable
spring 2 at the preset position, so that the upper magnetizers
61 and the lower magnetizers 62 can approach one to
another or come into contact with each other through the
through holes 22; and at least two independent magnetically
conductive loops are formed in the width direction of the
movable spring 2 by means of the upper magnetizers 61 and
the lower magnetizers 62. The increased magnetic pole faces
of the respective magnetically conductive loops at the cor-
responding through holes are used such that when the
movable spring has a large fault current, attraction force in
a contact pressure direction is increased and stacked with the
contact pressure to resist an electro-dynamic repulsion force
generated, due to the fault current between the movable
spring and the stationary contact leading-out terminals; and
the short-circuit large current is basically and evenly divided
by the independent magnetically conductive loops, the char-
acteristics with the high magnetic efficiency and the mag-
netic circuit not easy to saturate are provided.
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[0107] The DC relay resistant to short-circuit current of
the present disclosure is provided, in which each of the
magnetically conductive loops independent to one another is
formed by the rectangular upper magnetizer and the
U-shaped lower magnetizer in cooperation, such that the
same parts can be used and the cost is low; and there are gaps
between the lower magnetizers; the rectangular upper mag-
netizer is secured to the push rod component. Specifically,
there are two magnetically conductive loops in this embodi-
ment, that is, two rectangular upper magnetizers 61 and two
U-shaped lower magnetizers 62, and there is a gap between
the two rectangular upper magnetizers 61, and there is a gap
between the two U-shaped lower magnetizers 62. Since each
of the two U-shaped lower magnetizers 62 has a side wall
622 through the through hole 22 of the movable spring, in
the through hole 22 of the movable spring, a gap between the
side walls 622 of the two U-shaped lower magnetizers is
required. Each of the rectangular upper magnetizers 61 is
secured to the push rod component 3 in a riveting or welding
manner, and each of the U-shaped lower magnetizers 62 is
secured to the movable spring 2 in a riveting manner, and the
top ends of the side walls of the U-shaped lower magnetizers
2 are exposed at the upper surface of the movable spring 2,
thereby forming an increased magnetic pole face and
increasing the suction force. According to such structure of
the present disclosure, the movable spring 2 is divided into
a plurality of cross-sectional areas, when the movable spring
2 passes through a fault current, a magnetic flux is generated
on a plurality of magnetically conductive loops, and the
suction force is generated between the magnetizers of the
each of the magnetically conductive loops to resist the
electro-dynamic repulsion force between the contact in a
direction in which the contact pressure increases, and a
plurality of magnetically conductive loops are used, the fault
current contained in each circuit is only Imax/n, so that the
magnetic circuit is not easy to saturate, the greater the
current passes through, the greater the contact pressure
increases, and the greater the attraction force generated by
the magnetically conductive loop is.

The Second Embodiment

[0108] Referring to FIGS. 12 to 13, the difference of the
DC relay resistant to short-circuit current in this embodi-
ment relative to that of the first embodiment is that the upper
magnetizer 61 is an upper yoke that is secured to the housing
in which the two stationary contact leading-out terminals
installed, in this way, when the movable contact of the
movable spring 2 is not in contact with the stationary
contacts of the stationary contact leading-out terminals 11,
12 (that is, the contacts are separated from one another), a
preset gap is presented between the upper magnetizer 61
(i.e., the upper yoke) and the lower magnetizer 62 (i.e., the
lower armature); and when the movable contact of the
movable spring 2 is in contact with the stationary contacts of
the stationary contact leading-out terminals 11 and 12, the
upper magnetizer 61 is in contact with the lower magnetizer
62, that is, there is basically no gap between the upper
magnetizer 61 and the lower magnetizer 62.

The Third Embodiment

[0109] Referring to FIGS. 14 to 16, the difference of the
DC relay resistant to short-circuit current in this embodi-
ment relative to that of the first embodiment is that there are
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three magnetically conductive loops; the movable spring 2 is
provided with two through holes 22; the three U-shaped
lower magnetizers 62 are sequentially arranged in the width
direction of the movable spring 2, wherein two side walls
621, 622 of the U-shaped lower magnetizer 62 in the middle
respectively pass through the two through holes 22 of the
movable spring. The side wall 621 of each of the two
U-shaped lower magnetizers 62 is attached to the corre-
sponding side in the width direction of the movable spring,
and the other side wall 622 of each of the two U-shaped
lower magnetizers 62 passes through the through hole of the
movable spring, and there is a gap between the side walls
622 of the two U-shaped lower magnetizers 62 within the
same through hole 22 in the movable spring 2.

The Fourth Embodiment

[0110] Referring to FIGS. 17 to 20, a DC relay having a
function of extinguishing arc and resisting short-circuit
current of the present disclosure includes two stationary
contact leading-out terminals 11 and 12 respectively for
current inflow and current outflow, and a straight sheet type
movable spring 2, a push rod component 3 for driving the
movement of the movable spring 2 so as to realize that the
movable contacts on the two ends of the movable spring are
contacted with or separated from stationary contacts on the
bottom end of the stationary contact leading-out terminals,
and four permanent magnets 71. The two stationary contact
leading-out terminals 11, 12 are respectively mounted on a
housing 4. The movable spring 2 and a portion of the push
rod component 3 (see FIG. 4) are received in the housing 4.
The push rod component 3 is also connected with a movable
iron core 5 in a magnetic circuit structure. Under the action
of the magnetic circuit, the push rod component 3 drives the
movable spring 2 to move upward, so that movable contacts
on the two ends of the movable spring 2 are in contact with
the stationary contacts on the bottom ends of the two
stationary contact leading-out terminals 11 and 12 respec-
tively, so as to realize a communication load. The movable
spring 2 is mounted in the push rod component 3 by means
of a spring 31 such that the movable spring 2 can be
displaced relative to the push rod component 3 (to achieve
over-travel of the contacts). The four permanent magnets 71
are outside the housing 4 and are respectively arranged on
the two sides in the width direction of the movable spring 2
corresponding to the movable and stationary contacts, and
the magnetic poles on the face of the two permanent magnets
71 facing to the movable and stationary contacts correspond-
ing to the same pair of movable and stationary contacts are
set to be opposite, and the magnetic poles on the face of the
of the two permanent magnets 71 facing to the correspond-
ing movable and stationary contacts corresponding to the
same side in the width direction of the movable spring 2 are
set to be opposite; and a yoke clip 72 is also connected
between the two permanent magnets 71 corresponding to the
same pair of movable and stationary contacts. In this
embodiment, the stationary contact leading-out terminal 11
is the current flow in, and the stationary contact leading-out
terminal 12 is the current flow out, in the movable spring 2,
the current flows from the end close to the stationary contact
leading-out terminal 11 to the end close to the stationary
contact leading-out terminal 12. As shown in FIG. 18,
among the four permanent magnets 71, in the two permanent
magnets 71 on the left side of the movable spring in a current
flowing direction, the magnetic poles on the side facing to
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the corresponding the movable and stationary contacts of the
permanent magnets 71 close to the stationary contact lead-
ing-out terminal 11 are set as N poles, and the magnetic
poles on the side facing to the corresponding the movable
and stationary contacts of the permanent magnets 71 close to
the stationary contact leading-out terminal 12 are set as S
poles. In the two permanent magnets 71 on the right side of
the movable spring in the current flowing direction, the
magnetic poles on the side facing to the corresponding the
movable and stationary contacts of the permanent magnets
71 close to the stationary contact leading-out terminal 11 are
set as S poles, and the magnetic poles on the side facing to
the corresponding the movable and stationary contacts of the
permanent magnets 71 close to the stationary contact lead-
ing-out terminal 12 are set as N poles. The two permanent
magnets 71 corresponding to the same pair of stationary and
movable contacts are arranged at an offset position relative
to the same pair of movable and stationary contacts, and the
two permanent magnets 71 are arranged in a staggered
manner. The yoke clip 72 is substantively U-shaped, the
U-shaped bottom wall of the yoke clip 72 corresponds to the
outside of corresponding one of the two ends in the width
direction of the movable spring 2, and the U-shaped two side
walls of the yoke clip 72 are respectively connected to back
faces of the two permanent magnets 71 corresponding to the
same pair of movable and stationary contacts. An upper
magnetizer 61 is mounted above a position between the two
movable contacts of the movable spring 2 (substantively in
the middle position of the movable spring), in this embodi-
ment, the upper magnetizer 61 is the upper armature. A
lower magnetizer 62 capable of moving along with the
movable spring is mounted below the position between the
two movable springs 2 of the movable spring 2, in this
embodiment, the lower magnetizer 62 is a lower armature.
In this embodiment, the upper magnetizer 61 is secured to
the push rod component 3, and the lower magnetizer 62 is
secured to the movable spring 2, and at least one through
hole 22 is provided between the two movable contacts of the
movable spring, so that the upper magnetizer 61 and the
lower magnetizer 62 can approach one to another or come
into contact with each other through the through hole 22. At
least two independent magnetically conductive loops are
formed in a width of the movable spring 2 by means of the
upper magnetizer 61 and the lower magnetizer 62. The
increased magnetic pole faces of the respective magnetically
conductive loops at the corresponding through holes are
used such that when the movable spring 2 has a large fault
current, an attraction force in a contact pressure direction is
generated (the upper magnetizer 61 is relatively stationary
and the lower magnetizer 62 is relatively movable, so as to
form a suction force) to resist an electro-dynamic repulsion
force generated, due to the fault current between the mov-
able spring and the stationary contact leading-out terminals.
Wherein the upper magnetizer and the lower magnetizer
may be made of iron, cobalt, nickel, alloy thereof and other
materials.

[0111] In this embodiment, a magnetic field formed by the
cooperation of the four permanent magnets 71 and the two
yoke clips 72 may form a magnetic blowing force in a
direction as shown by an arrow in FIG. 18. The movable
contacts are subjected to arc extinguishing treatment by the
magnetic blowing force in the two directions, and the
directions of the magnetic blowing force are all obliquely
upward in the same direction, so that they are not interfered
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to one other. The magnetic field formed by the cooperation
of the four permanent magnets 71 and the two yoke clips 72
also acts on the movable spring 2, an upward force is formed
at one end of the movable spring 2 and a downward force is
formed at the other end of the movable spring 2, so that a
rubbing effect can be formed between the movable contacts
and the stationary contacts so as to prevent contact adhesion.

[0112] The DC relay of the present disclosure has no
polarity requirement for the load, and the ability of forward
and reverse arc extinguishing equivalent to each other.

[0113] In the present disclosure, the so-called “two inde-
pendent magnetically conductive loops™ refers to that the
two magnetically conductive loops cannot be interfered with
each other, that is, the magnetic flux cannot be canceled from
each other.

[0114] In the fourth embodiment, in addition to the four
permanent magnets 71 and the two yoke clips 72, the other
structures, such as the push rod component 3, the movable
spring 2, the upper magnetizers 61, the lower magnetizer 62
can be the same as those described in the foregoing first
embodiment, second embodiment and third embodiment,
which will not be repeated herein.

[0115] According to the DC relay having a function of
extinguishing arc and resisting short-circuit current of the
present disclosure, the four permanent magnets 71 are
respectively arranged on the two sides in the width direction
of the movable spring 2 corresponding to the movable and
stationary contacts. The magnetic poles on a side facing to
the movable and stationary contacts of the two permanent
magnets corresponding to the same pair of the movable and
stationary contacts are opposite; and the magnetic poles on
a side facing to the corresponding movable and stationary
contacts of two permanent magnets on the same side in the
width the movable springs are also set to be opposite; and a
yoke clip 72 is connected between the two permanent
magnets corresponding to the same pair of the movable and
stationary contacts. The upper magnetizers 61 are mounted
above the position between the movable contacts of the
movable spring 2; the lower magnetizers capable of moving
with the movable spring 2 are mounted below the position
between the two movable contacts of the movable feed 2,
and the upper magnetizers 61 are secured to the push rod
component 3 and the lower magnetizers 62 are secured to the
movable spring 2; at least one through hole 22 is provided
at the movable spring 2 between the two movable contacts,
so that the upper magnetizers 61 and the lower magnetizers
62 can approach one to another or come into contact with
each other through the through holes 22; and at least two
independent magnetically conductive loops are formed in
the width direction of the movable spring 2 by the upper
magnetizers 61 and the lower magnetizers 62. According to
such structure of the present disclosure, on the basis that arc
extinguishing can be achieved by using the four permanent
magnets, the increased magnetic pole faces of the respective
magnetically conductive loops at the corresponding through
holes 22 are used such that when the movable spring 2 has
a large fault current, the attraction force in a contact pressure
direction is stacked with the contact pressure to resist an
electro-dynamic repulsion force generated, due to the fault
current between the movable spring 2 and the stationary
contact leading-out terminals; and since the short-circuit
large current is basically and evenly divided by the inde-
pendent magnetically conductive loops, the characteristics
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with the high magnetic efficiency and the magnetic circuit
not easy to saturate are provided.

The Fifth Embodiment

[0116] Referring to FIGS. 21 to 23, a DC relay capable of
extinguishing arc and resisting short-circuit current of the
present disclosure includes two stationary contact leading-
out terminals 11 and 12 respectively for current inflow and
current outflow, and one straight sheet type movable spring
2, one push rod component 3 for driving the movement of
the movable spring 2 so as to realize that the movable
contacts on the two ends of the movable spring are contacted
with or separated from stationary contacts on the bottom end
of the stationary contact leading-out terminals, and two
permanent magnets 71. The two stationary contact leading-
out terminals 11, 12 are respectively mounted on a housing
4. The movable spring 2 and a portion of the push rod
component 3 are received in the housing 4. The push rod
component 3 is also connected with a movable iron core 5
in a magnetic circuit structure. Under the action of the
magnetic circuit, the push rod component 3 drives the
movable spring 2 to move upward, so that movable contacts
on the two ends of the movable spring 2 are in contact with
the stationary contacts on the bottom ends of the two
stationary contact leading-out terminals 11 and 12 respec-
tively, so as to realize a communication load. The movable
spring 2 is mounted in the push rod component 3 by means
of a spring 31 such that the movable spring 2 can be
displaced relative to the push rod component 3 (to achieve
over-travel of the contacts). The two permanent magnets 71
are outside the housing 4 and are respectively arranged on
the two sides in the width direction of the movable spring 2
corresponding to the movable and stationary contacts, and
the movable and stationary contacts to which the two
permanent magnets 71 are different, that is, one permanent
magnet corresponds to the stationary contact leading-out
terminal 11, and the other permanent magnet corresponds to
the stationary contact leading-out terminal 12. The two
permanent magnets 71 are respectively connected to a yoke
clip 72. The two yoke clips 72 are L-shaped, one side 721
of the L-shaped yoke clip 72 is connected to a side of the
permanent magnet facing away from the movable and
stationary contact, and the other side 722 of the L-shaped
yoke clip 72 is at the position outside the two ends in the
length direction of the movable spring 2. In this embodi-
ment, the stationary contact leading-out terminal 11 is the
current flow in, and the stationary contact leading-out ter-
minal 12 is the current flow out, in the movable spring 2, the
current flows from the end close to the stationary contact
leading-out terminal 11 to the end close to the stationary
contact leading-out terminal 12, the two permanent magnets
71 are respectively arranged at the position directly opposite
to the movable and stationary contacts. As shown in FIG. 21,
among the two permanent magnets 71, the magnetic pole on
the side facing to the corresponding the movable and sta-
tionary contact of one permanent magnet 71 close to the
stationary contact leading-out terminal 11 is set as N pole,
and the magnetic pole on the side facing to the correspond-
ing the movable and stationary contacts of one permanent
magnet 71 close to the stationary contact leading-out termi-
nal 12 is set as N pole, that is, the magnetic poles on a side
facing to the movable and stationary contacts of the two
permanent magnets 71 are the same. An upper magnetizer 61
is mounted above a position between the two movable
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contacts of the movable spring 2 (substantively in the middle
position of the movable spring), in this embodiment, the
upper magnetizer 61 is the upper armature. A lower mag-
netizer 62 capable of moving along with the movable spring
is mounted below the position between the two movable
springs 2 of the movable spring 2, in this embodiment, the
lower magnetizer 62 is a lower armature. In this embodi-
ment, the upper magnetizer 61 is secured to the push rod
component 3, and the lower magnetizer 62 is secured to the
movable spring 2, and at least one through hole 22 is
provided between the two movable contacts of the movable
spring, so that the upper magnetizer 61 and the lower
magnetizer 62 can approach one to another or come into
contact with each other through the through hole 22 (see
FIG. 5). At least two independent magnetically conductive
loops are formed in a width of the movable spring 2 by
means of the upper magnetizer 61 and the lower magnetizer
62. The increased magnetic pole faces of the respective
magnetically conductive loops at the corresponding through
holes are used such that when the movable spring 2 has a
large fault current, an attraction force in a contact pressure
direction is generated (the upper magnetizer 61 is relatively
stationary and the lower magnetizer 62 is relatively mov-
able, so as to form a suction force) to resist an electro-
dynamic repulsion force generated, due to the fault current
between the movable spring and the stationary contact
leading-out terminals. Wherein the upper magnetizer and the
lower magnetizer may be made of iron, cobalt, nickel, alloy
thereof and other materials.

[0117] In this embodiment, a magnetic field formed by the
cooperation of the two permanent magnets 71 and the two
yoke clips 72 may form a magnetic blowing force in a
direction as shown by an arrow in FIG. 18. The movable
contacts are subjected to arc extinguishing treatment by the
magnetic blowing force in the two directions, and the
directions of the magnetic blowing force are all obliquely
upward in the same direction, so that they are not interfered
to one other. The magnetic field formed by the cooperation
of the two permanent magnets 71 and the two yoke clips 72
also acts on the movable spring 2, an upward force is formed
at one end of the movable spring 2 and a downward force is
formed at the other end of the movable spring 2, so that a
rubbing effect can be formed between the movable contacts
and the stationary contacts so as to prevent contact adhesion.
[0118] The DC relay of the present disclosure has no
polarity requirement for the load, and the ability of forward
and reverse arc extinguishing equivalent to each other.
[0119] In the present disclosure, the so-called “two inde-
pendent magnetically conductive loops™ refers to that the
two magnetically conductive loops cannot be interfered with
each other, that is, the magnetic flux cannot be canceled from
each other.

[0120] Referring to FIG. 24, the magnetic poles on the
side facing to the movable and stationary contacts of the two
permanent magnets 71 are set to be opposite. Specifically, in
the two permanent magnets 71, the magnetic pole on the side
facing to the corresponding movable and stationary contacts
of one permanent magnet 71 corresponding to the stationary
contact leading-out terminal 11 is set as N pole, and the
magnetic pole on the side facing to the corresponding
dynamic and stationary contacts of one permanent magnet
71 corresponding to the stationary contact leading-out ter-
minal 12 is set as S pole. In this embodiment, the magnetic
field formed by the cooperation of the two permanent
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magnets 71 and the two yoke clips 72 can form a magnetic
blowing force in a direction as shown by an arrow in FIG.
24. The contacts are subjected to arc extinguishing treatment
by the magnetic blowing forces in the two directions, since
the direction of one of the magnetic blowing forces is
diagonally upward, and the direction of the other one of the
magnetic blowing forces is diagonally downward, when
both magnetic blowing forces are directed to the outside, no
interference is produced between them; and when the two
magnetic blowing forces are directed to the inside, a certain
interference will be produced between them.

[0121] In the fifth embodiment, in addition to the four
pieces of permanent magnet 71 and the two yoke clips 72,
the other structures such as the push rod component 3 (see
FIG. 4), the movable spring 2, the upper magnetizers 61, the
lower magnetizer 62 may be the same as the foregoing first
embodiment, second embodiment and the third embodi-
ment, which will not be repeated herein.

[0122] According to the DC relay capable of extinguishing
arc and resisting short-circuit current of the present disclo-
sure, the two permanent magnets 71 are respectively
arranged on the two sides in the width direction of the
movable spring 2 corresponding to the movable and station-
ary contacts, and the movable and stationary contacts to
which the two permanent magnets 71 are different. The two
permanent magnets 71 are respectively connected to a yoke
clip 72. The two yoke clips 72 are L-shaped, one side 721
of the L-shaped yoke clip 72 is connected to a side of the
permanent magnet facing away from the movable and
stationary contact, and the other side 722 of the L-shaped
yoke clip 72 is at the position outside the two ends in the
width direction of the movable spring 2. The upper magne-
tizers 61 are mounted above the position between the
movable contacts of the movable spring 2; the lower mag-
netizers capable of moving with the movable spring 2 are
mounted below the position between the two movable
contacts of the movable feed 2, and the upper magnetizers
61 are secured to the push rod component 3 and the lower
magnetizers 62 are secured to the movable spring 2; at least
one through hole 22 is provided at the movable spring 2
between the two movable contacts (see FIG. 5), so that the
upper magnetizers 61 and the lower magnetizers 62 can
approach one to another or come into contact with each other
through the through holes 22; and at least two independent
magnetically conductive loops are formed in the width
direction of the movable spring 2 by the upper magnetizers
61 and the lower magnetizers 62. According to such struc-
ture of the present disclosure, on the basis that arc extin-
guishing can be achieved by using the two permanent
magnets, the increased magnetic pole faces of the respective
magnetically conductive loops at the corresponding through
holes 22 are used such that when the movable spring 2 has
a large fault current, the attraction force in a contact pressure
direction is stacked with the contact pressure to resist an
electro-dynamic repulsion force generated, due to the fault
current between the movable spring 2 and the stationary
contact leading-out terminals; and since the short-circuit
large current is basically and evenly divided by the inde-
pendent magnetically conductive loops, the characteristics
with the high magnetic efficiency and the magnetic circuit
not easy to saturate are provided.
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The Sixth Embodiment

[0123] Referring to FIGS. 25 to 27, a DC relay capable of
extinguishing arc and resisting short-circuit current of the
present disclosure includes two stationary contact leading-
out terminals 11 and 12 respectively for current inflow and
current outflow, and one straight sheet type movable spring
2, one push rod component 3 for driving the movement of
the movable spring 2 so as to realize that the movable
contacts on the two ends of the movable spring are contacted
with or separated from stationary contacts on the bottom end
of the stationary contact leading-out terminals, and four
permanent magnets 71. The two stationary contact leading-
out terminals 11, 12 are respectively mounted on a housing
4. The movable spring 2 and a portion of the push rod
component 3 are received in the housing 4. The push rod
component 3 (see FIG. 4) is also connected with a movable
iron core 5 (see FIG. 2) in a magnetic circuit structure.
Under the action of the magnetic circuit, the push rod
component 3 drives the movable spring 2 to move upward,
so that movable contacts on the two ends of the movable
spring 2 are in contact with the stationary contacts on the
bottom ends of the two stationary contact leading-out ter-
minals 11 and 12 respectively, so as to realize a communi-
cation load. The movable spring 2 is mounted in the push rod
component 3 by means of a spring 31 such that the movable
spring 2 can be displaced relative to the push rod component
3 (to achieve over-travel of the contacts). The four perma-
nent magnets 71 are outside the housing 4 and are respec-
tively arranged on the two sides in the width direction of the
movable spring 2 corresponding to the movable and station-
ary contacts, and the magnetic poles on the side facing to the
movable and stationary contacts of the two permanent
magnets corresponding to the same pair of the movable and
stationary contacts are the same, and one yoke clip 72 is
connected between the two permanent magnets correspond-
ing to the same pair of the movable and stationary contacts.
In this embodiment, the stationary contact leading-out ter-
minal 11 is the current flow in, and the stationary contact
leading-out terminal 12 is the current flow out, in the
movable spring 2, the current flows from the end close to the
stationary contact leading-out terminal 11 to the end close to
the stationary contact leading-out terminal 12, the four
permanent magnets 71 are respectively arranged at the
position directly opposite to the movable and stationary
contacts. As shown in FIG. 2, among the four permanent
magnets 71, the magnetic poles on the side facing to the
corresponding the movable and stationary contacts of two
permanent magnets 71 on the left side of the movable spring
in a current flowing direction is set as N pole, and the
magnetic poles on the side facing to the corresponding the
movable and stationary contacts of the two permanent
magnet 71 on the right side of the movable spring in the
current flowing direction is set as N pole. The yoke clip 72
is substantively U-shaped, the U-shaped bottom wall of the
yoke clip 72 corresponds to the outside of corresponding one
of the two ends in the width direction of the movable spring
2, and the U-shaped two side walls of the yoke clip 72 are
respectively connected to back faces of the two permanent
magnets 71 corresponding to the same pair of movable and
stationary contacts. An upper magnetizer 61 is mounted
above a position between the two movable contacts of the
movable spring 2 (substantively in the middle position of the
movable spring), in this embodiment, the upper magnetizer
61 is the upper armature. A lower magnetizer 62 capable of
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moving along with the movable spring is mounted below the
position between the two movable springs 2 of the movable
spring 2, in this embodiment, the lower magnetizer 62 is a
lower armature. In this embodiment, the upper magnetizer
61 is secured to the push rod component 3, and the lower
magnetizer 62 is secured to the movable spring 2, and at
least one through hole 22 is provided between the two
movable contacts of the movable spring (see FIG. 5), so that
the upper magnetizer 61 and the lower magnetizer 62 can
approach one to another or come into contact with each other
through the through hole 22. At least two independent
magnetically conductive loops are formed in a width of the
movable spring 2 by means of the upper magnetizer 61 and
the lower magnetizer 62. The increased magnetic pole faces
of the respective magnetically conductive loops at the cor-
responding through holes are used such that when the
movable spring 2 has a large fault current, an attraction force
in a contact pressure direction is generated (the upper
magnetizer 61 is relatively stationary and the lower magne-
tizer 62 is relatively movable, so as to form a suction force)
to resist an electro-dynamic repulsion force generated, due
to the fault current between the movable spring and the
stationary contact leading-out terminals. Wherein the upper
magnetizer and the lower magnetizer may be made of iron,
cobalt, nickel, alloy thereof and other materials.

[0124] In this embodiment, the magnetic field formed by
the cooperation of the four permanent magnets 71 and the
two yoke clips 72 can form a magnetic blowing force in a
direction as shown by an arrow in FIG. 2. The two pairs of
the contacts are subjected to arc extinguishing treatment by
means of the magnetic blowing forces in the two directions,
and since the directions of the magnetic blowing forces are
all toward the outside (that is, diagonally upward in FIG.
26), no interference can be produced between them. The
magnetic field formed by the cooperation of the four per-
manent magnets 71 and the two yoke clips 72 still acts on the
movable spring 2, but no effect can be achieved due to that
the acting force are canceled.

[0125] As shown in FIGS. 28 and 29, among the four
permanent magnets 71, the magnetic poles on the side facing
to the corresponding movable and stationary contacts of the
two permanent magnets 71 on the same side in the width
direction of the movable spring 2 are set to be opposite to
each other. Specifically, in the two permanent magnets 71 on
the left side of the movable spring 2 in a current flowing
direction, the magnetic poles on the side facing to the
corresponding the movable and stationary contacts of the
permanent magnets 71 close to the stationary contact lead-
ing-out terminal 11 are set as N poles, and the magnetic
poles on the side facing to the corresponding the movable
and stationary contacts of the permanent magnets 71 close to
the stationary contact leading-out terminal 12 are set as S
poles. In the two permanent magnets 71 on the right side of
the movable spring in the current flowing direction, the
magnetic poles on the side facing to the corresponding the
movable and stationary contacts of the permanent magnets
71 close to the stationary contact leading-out terminal 11 are
set as N poles, and the magnetic poles on the side facing to
the corresponding the movable and stationary contacts of the
permanent magnets 71 close to the stationary contact lead-
ing-out terminal 12 are set as N poles.

[0126] The magnetic field formed by the cooperation of
the four permanent magnets 71 and the two yoke clips 72
can form magnetic blowing force in the direction shown by
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an arrow in FIG. 15. The two pairs of the contacts are
subjected to arc extinguishing treatment by means of the
magnetic blowing forces in the two directions, and since the
directions of the magnetic blowing forces are all toward the
outside (that is, diagonally upward and diagonally down-
ward in FIG. 28), no interference can be produced between
them. The magnetic field formed by the cooperation of the
four permanent magnets 71 and the two yoke clips 72 still
acts on the movable spring 2, but no effect can be achieved
due to that the acting force have been canceled.

[0127] The DC relay of the present disclosure has no
polarity requirement for the load, and the ability of forward
and reverse arc extinguishing equivalent to each other.

[0128] In the sixth embodiment, in addition to the four
pieces of permanent magnet 71 and the two yoke clips 72,
the other structures such as the push rod component 3, the
movable spring 2, the upper magnetizers 61, the lower
magnetizer 62 may be the same as the foregoing first
embodiment, second embodiment and the third embodi-
ment, which will not be repeated herein.

[0129] According to the DC relay for extinguishing arc
and resisting short-circuit current of the present disclosure,
the four permanent magnets 71 are respectively arranged on
the two sides in the width direction of the movable spring
corresponding to the movable and stationary contacts, and
the magnetic poles on the side facing to the movable and
stationary contacts of the two permanent magnets corre-
sponding to the same pair of the movable and stationary
contacts are set to be the same, and the magnetic poles on the
side facing to the movable and stationary contacts of the two
permanent magnets corresponding to the same side in the
width direction of the movable spring are also set to be the
same; one yoke clip 72 is also connected between the two
permanent magnets corresponding to the same pair of mov-
able and stationary contacts. The upper magnetizers 61 are
mounted above the position between the movable contacts
of the movable spring 2; the lower magnetizers capable of
moving with the movable spring 2 are mounted below the
position between the two movable contacts of the movable
feed 2, and the upper magnetizers 61 are secured to the push
rod component 3 and the lower magnetizers 62 are secured
to the movable spring 2; at least one through hole 22 is
provided at the movable spring 2 between the two movable
contacts (see FIG. 5), so that the upper magnetizers 61 and
the lower magnetizers 62 can approach one to another or
come into contact with each other through the through holes
22; and at least two independent magnetically conductive
loops are formed in the width direction of the movable
spring 2 by the upper magnetizers 61 and the lower mag-
netizers 62. According to such structure of the present
disclosure, on the basis that arc extinguishing can be
achieved by using the four permanent magnets 71, the
increased magnetic pole faces of the respective magnetically
conductive loops at the corresponding through holes 22 are
used such that when the movable spring 2 has a large fault
current, the attraction force in a contact pressure direction is
stacked with the contact pressure to resist an electro-dy-
namic repulsion force generated, due to the fault current
between the movable spring 2 and the stationary contact
leading-out terminals; and since the short-circuit large cur-
rent is basically and evenly divided by the independent
magnetically conductive loops, the characteristics with the
high magnetic efficiency and the magnetic circuit not easy to
saturate are provided.
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The Seventh Embodiment

[0130] Referring to FIGS. 30 to 32, a DC relay capable of
extinguishing arc and resisting short-circuit current of the
present disclosure includes two stationary contact leading-
out terminals 11 and 12 respectively for current inflow and
current outflow, and one straight sheet type movable spring
2, one push rod component 3 for driving the movement of
the movable spring 2 so as to realize that the movable
contacts on the two ends of the movable spring are contacted
with or separated from stationary contacts on the bottom end
of the stationary contact leading-out terminals, and two
permanent magnets 71. The two stationary contact leading-
out terminals 11, 12 are respectively mounted on a housing
4. The movable spring 2 and a portion of the push rod
component 3 are received in the housing 4. The push rod
component 3 is also connected with a movable iron core 5
in a magnetic circuit structure. Under the action of the
magnetic circuit, the push rod component 3 drives the
movable spring 2 to move upward, so that movable contacts
on the two ends of the movable spring 2 are in contact with
the stationary contacts on the bottom ends of the two
stationary contact leading-out terminals 11 and 12 respec-
tively, so as to realize a communication load. The movable
spring 2 is mounted in the push rod component 3 by means
of a spring 31 such that the movable spring 2 can be
displaced relative to the push rod component 3 (to achieve
over-travel of the contacts). The two permanent magnets 71
are respectively arranged at the position outside the two
sides in a width direction of the movable spring 2 corre-
sponding to the movable and stationary contacts, and the
magnetic poles on the sides opposite to each other of the two
permanent magnets 71 are set to be opposite, and the two
permanent magnets 71 are connected to the two yoke clips
72. Each of the two yoke clips 72 includes a yoke section
721 on the side in the width direction of the movable spring
corresponding to the movable and stationary contacts. In this
embodiment, the stationary contact leading-out terminal 11
is the current flow in, and the stationary contact leading-out
terminal 12 is the current flow out, in the movable spring 2,
the current flows from the end close to the stationary contact
leading-out terminal 11 to the end close to the stationary
contact leading-out terminal 12, the four permanent magnets
71 are respectively arranged at the position directly opposite
to the movable and stationary contacts. As shown in FIG. 2,
among the two permanent magnets 71, the magnetic pole on
the side facing to the corresponding the movable and sta-
tionary contacts of one permanent magnet 71 corresponding
to the stationary contact leading-out terminal 11 is set as N
pole, and the magnetic pole on the side facing to the
corresponding the movable and stationary contacts of the
one permanent magnet 71 corresponding to the stationary
contact leading-out terminal 12 is set as S pole. An upper
magnetizer 61 is mounted above a position between the two
movable contacts of the movable spring 2 (substantively in
the middle position of the movable spring), in this embodi-
ment, the upper magnetizer 61 is the upper armature. A
lower magnetizer 62 capable of moving along with the
movable spring is mounted below the position between the
two movable springs 2 of the movable spring 2, in this
embodiment, the lower magnetizer 62 is a lower armature.
In this embodiment, the upper magnetizer 61 is secured to
the push rod component 3, and the lower magnetizer 62 is
secured to the movable spring 2, and at least one through
hole 22 is provided between the two movable contacts of the
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movable spring (see FIG. 5), so that the upper magnetizer 61
and the lower magnetizer 62 can approach one to another or
come into contact with each other through the through hole
22. At least two independent magnetically conductive loops
are formed in a width of the movable spring 2 by means of
the upper magnetizer 61 and the lower magnetizer 62. The
increased magnetic pole faces of the respective magnetically
conductive loops at the corresponding through holes are
used such that when the movable spring 2 has a large fault
current, an attraction force in a contact pressure direction is
generated (the upper magnetizer 61 is relatively stationary
and the lower magnetizer 62 is relatively movable, so as to
form a suction force) to resist an electro-dynamic repulsion
force generated, due to the fault current between the mov-
able spring and the stationary contact leading-out terminals.
Wherein the upper magnetizer and the lower magnetizer
may be made of iron, cobalt, nickel, alloy thereof and other
materials.

[0131] In this embodiment, the two yoke clips 72 are
U-shaped, and the bottom walls 722 of the two U-shaped
yoke clips 72 are respectively connected to the sides of the
two permanent magnets 71 facing away from each other, that
is, one yoke clip 72 is connected with one permanent magnet
71, the end heads of the two side walls 723 of the two
U-shaped yoke clips are respectively beyond the two sides
in the width direction of the movable spring 2 corresponding
to the movable and stationary contacts. There are the yoke
sections 721 included in the two side walls 723 of the two
U-shaped yoke clips 72.

[0132] Of course, the length of the two side walls 723 of
the U-shaped yoke clips 72 can also be set shorter. For
example, only the ends of the two side walls of the U-shaped
yoke clip 72 can be set as the yoke sections.

[0133] Of course, it is also possible to connect the yoke
clip 72 with the two permanent magnets, that is, the bottom
walls of the two U-shaped yoke clips are fit to the two sides
in the width direction of the movable spring, and the two end
heads of the two side walls of the two U-shaped yoke clips
are respectively connected with the sides of the two perma-
nent magnets facing away from each other.

[0134] In this embodiment, the magnetic field formed by
the cooperation of the two permanent magnets 71 and the
two yoke clips 72 can form magnetic blowing force in the
direction shown by an arrow in FIG. 2. The two pairs of the
contacts are subjected to arc extinguishing treatment by
means of the magnetic blowing forces in the two directions,
and since the directions of the magnetic blowing forces are
all toward the outside, no interference can be produced
between them. The magnetic field formed by the cooperation
of the two permanent magnets 71 and the two yoke clips 72
still acts on the movable spring 2, but no effect can be
achieved due to that the acting force have been canceled.
[0135] In the seventh embodiment, in addition to the four
pieces of permanent magnet 71 and the two yoke clips 72,
the other structures such as the push rod component 3, the
movable spring 2, the upper magnetizers 61, the lower
magnetizer 62 may be the same as the foregoing first
embodiment, second embodiment and the third embodi-
ment, which will not be repeated herein.

[0136] The DC relay of the present disclosure has no
polarity requirement for the load, and the ability of forward
and reverse arc extinguishing equivalent to each other.
[0137] According to the DC relay capable of extinguishing
arc and resisting short-circuit current of the present disclo-
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sure, The two permanent magnets 71 are respectively
arranged at the position outside the two sides in a width
direction of the movable spring 2 corresponding to the
movable and stationary contacts, and the magnetic poles on
the sides opposite to each other of the two permanent
magnets 71 are set to be opposite, and the two permanent
magnets 71 are connected to the two yoke clips 72. Each of
the two yoke clips 72 includes a yoke section 721 on the side
in the width direction of the movable spring corresponding
to the movable and stationary contacts. The upper magne-
tizers 61 are mounted above the position between the
movable contacts of the movable spring 2; the lower mag-
netizers capable of moving with the movable spring 2 are
mounted below the position between the two movable
contacts of the movable feed 2, and the upper magnetizers
61 are secured to the push rod component 3 and the lower
magnetizers 62 are secured to the movable spring 2; at least
one through hole 22 is provided at the movable spring 2
between the two movable contacts (see FIG. 5), so that the
upper magnetizers 61 and the lower magnetizers 62 can
approach one to another or come into contact with each other
through the through holes 22; and at least two independent
magnetically conductive loops are formed in the width
direction of the movable spring 2 by the upper magnetizers
61 and the lower magnetizers 62. According to such struc-
ture of the present disclosure, on the basis that arc extin-
guishing can be achieved by using the two permanent
magnets 71, the increased magnetic pole faces of the respec-
tive magnetically conductive loops at the corresponding
through holes 22 are used such that when the movable spring
2 has a large fault current, the attraction force in a contact
pressure direction is stacked with the contact pressure to
resist an electro-dynamic repulsion force generated, due to
the fault current between the movable spring 2 and the
stationary contact leading-out terminals; and since the short-
circuit large current is basically and evenly divided by the
independent magnetically conductive loops, the character-
istics with the high magnetic efficiency and the magnetic
circuit not easy to saturate are provided.

The Eighth Embodiment

[0138] Referring to FIGS. 33 to 35, the DC relay with
permanent magnet arc extinguishing and capable of resisting
short-circuit current of the present disclosure includes two
stationary contact leading-out terminals 11 and 12 respec-
tively for current inflow and current outflow, and one
straight sheet type movable spring 2, one push rod compo-
nent 3 for driving the movement of the movable spring 2 so
as to realize that the movable contacts on the two ends of the
movable spring are contacted with or separated from sta-
tionary contacts on the bottom end of the stationary contact
leading-out terminals, and four permanent magnets 71. The
two stationary contact leading-out terminals 11, 12 are
respectively mounted on a housing 4. The movable spring 2
and a portion of the push rod component 3 are received in
the housing 4. The push rod component 3 is also connected
with a movable iron core 5 in a magnetic circuit structure.
Under the action of the magnetic circuit, the push rod
component 3 drives the movable spring 2 to move upward,
so that movable contacts on the two ends of the movable
spring 2 are in contact with the stationary contacts on the
bottom ends of the two stationary contact leading-out ter-
minals 11 and 12 respectively, so as to realize a communi-
cation load. The movable spring 2 is mounted in the push rod
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component 3 by means of a spring 31 such that the movable
spring 2 can be displaced relative to the push rod component
3 (to achieve over-travel of the contacts). The four perma-
nent magnets 71 are outside the housing 4 and are respec-
tively arranged on the two sides in the width direction of the
movable spring 2 corresponding to the movable and station-
ary contacts, and the magnetic poles on the side facing to the
movable and stationary contacts of the two permanent
magnets corresponding to the same pair of the movable and
stationary contacts are set to be opposite, and the magnetic
poles on the side facing to the movable and stationary
contacts of the two permanent magnets corresponding to the
same side in the width direction of the movable spring are
set to be the same, and one yoke clip 72 is connected
between the two permanent magnets corresponding to the
same pair of the movable and stationary contacts. In this
embodiment, the stationary contact leading-out terminal 11
is the current flow in, and the stationary contact leading-out
terminal 12 is the current flow out, in the movable spring 2,
the current flows from the end close to the stationary contact
leading-out terminal 11 to the end close to the stationary
contact leading-out terminal 12, the four permanent magnets
71 are respectively arranged at the position directly opposite
to the movable and stationary contacts. As shown in FIG. 2,
among the four permanent magnets 71, the magnetic poles
on the side facing to the corresponding the movable and
stationary contacts of two permanent magnets 71 on the left
side of the movable spring in the current flowing direction
are set as N poles, and the magnetic poles on the side facing
to the corresponding the movable and stationary contacts of
the two permanent magnet 71 on the right side of the
movable spring in the current flowing direction are set as S
poles. The yoke clip 72 is substantively U-shaped, the
U-shaped bottom wall of the yoke clip 72 corresponds to the
outside of corresponding one of the two ends in the width
direction of the movable spring 2, and the U-shaped two side
walls of the yoke clip 72 are respectively connected to back
faces of the two permanent magnets 71 corresponding to the
same pair of movable and stationary contacts. An upper
magnetizer 61 is mounted above a position between the two
movable contacts of the movable spring 2 (substantively in
the middle position of the movable spring), in this embodi-
ment, the upper magnetizer 61 is the upper armature. A
lower magnetizer 62 capable of moving along with the
movable spring is mounted below the position between the
two movable springs 2 of the movable spring 2, in this
embodiment, the lower magnetizer 62 is a lower armature.
In this embodiment, the upper magnetizer 61 is secured to
the push rod component 3, and the lower magnetizer 62 is
secured to the movable spring 2, and at least one through
hole 22 is provided between the two movable contacts of the
movable spring (see FIG. 5), so that the upper magnetizer 61
and the lower magnetizer 62 can approach one to another or
come into contact with each other through the through hole
22. At least two independent magnetically conductive loops
are formed in a width of the movable spring 2 by means of
the upper magnetizer 61 and the lower magnetizer 62. The
increased magnetic pole faces of the respective magnetically
conductive loops at the corresponding through holes are
used such that when the movable spring 2 has a large fault
current, an attraction force in a contact pressure direction is
generated (the upper magnetizer 61 is relatively stationary
and the lower magnetizer 62 is relatively movable, so as to
form a suction force) to resist an electro-dynamic repulsion
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force generated, due to the fault current between the mov-
able spring and the stationary contact leading-out terminals.
Wherein the upper magnetizer and the lower magnetizer
may be made of iron, cobalt, nickel, alloy thereof and other
materials.

[0139] In this embodiment, the magnetic field formed by
the cooperation of the four permanent magnets 71 and the
two yoke clips 72 can form magnetic blowing force in the
direction shown by an arrow in FIG. 2. The two pairs of the
contacts are subjected to arc extinguishing treatment by
means of the magnetic blowing forces in the two directions,
and since the directions of the magnetic blowing forces are
all toward the outside, no interference can be produced
between them. The magnetic field formed by the cooperation
of the four permanent magnets 71 and the two yoke clips 72
still acts on the movable spring 2, a downward force is
formed at the contact position (as shown in FIG. 3), which
can cause contact pressure insufficient, and thus the attrac-
tive force formed by the magnetically conductive loops still
needs to be used to overcome the downward force generated
by the magnetic field of the four permanent magnets 71 and
the two yoke clips 72.

[0140] The structure of this embodiment is suitable for
users who require arc breaking.

[0141] In the four permanent magnets 71 as shown in FIG.
36, the magnetic poles on the side facing to the correspond-
ing movable and stationary contacts of the two permanent
magnets 71 on the left side of the movable springs in the
current flowing direction are set as S poles, and the magnetic
poles on the side facing to the corresponding movable and
stationary contacts of the two permanent magnets 71 on the
right side of the movable spring in the current flowing
direction are set as N poles; since the directions of the
magnetic field are all toward inside, the magnetically blown
electric arcs are interfered with one another to some extent.
When the magnetic field formed by the cooperation of the
four permanent magnets 71 and the two yoke clips 72 acts
on the movable spring 2, an upward force is formed at the
contact position, which can increase the pressure of the
contact, that is, by the suction force formed by the magneti-
cally conductive loops and the upward force generated by
the magnetic field of the four permanent magnets 71 and the
two yoke clips 72 are used to resist the electro-dynamic
repulsion force generated, due to the fault current between
the movable spring and the stationary contact leading-out
terminals.

[0142] The DC relay with permanent magnet arc extin-
guishing and capable of resisting short-circuit current of the
present disclosure has a polarity requirement on the load,
and has great difference between the forward and reverse arc
extinguishing capabilities.

[0143] In the eighth embodiment, in addition to the four
pieces of permanent magnet 71 and the two yoke clips 72,
the other structures such as the push rod component 3, the
movable spring 2, the upper magnetizers 61, the lower
magnetizer 62 may be the same as the foregoing first
embodiment, second embodiment and the third embodi-
ment, which will not be repeated herein.

[0144] According to the DC relay capable of extinguishing
arc and resisting short-circuit current of the present disclo-
sure, the four permanent magnets 71 are respectively
arranged on the two sides in the width direction of the
movable spring corresponding to the movable and stationary
contacts, and the magnetic poles on the side facing to the
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movable and stationary contacts of the two permanent
magnets corresponding to the same pair of the movable and
stationary contacts are set to be opposite, and the magnetic
poles on the side facing to the movable and stationary
contacts of the two permanent magnets corresponding to the
same side in the width direction of the movable spring are
also set to be the same; one yoke clip 72 is also connected
between the two permanent magnets corresponding to the
same pair of movable and stationary contacts.

[0145] The structure of the present disclosure uses four
permanent magnets 71 to achieve arc extinguishing, and
then uses the magnetic pole faces of each magnetically
conductive loop to increase in the corresponding through
hole position, and when the movable spring 2 has a large
current failure, Increase the suction force in the direction of
contact pressure, and superimpose it with the contact pres-
sure to resist the electric repulsion generated by the fault
current between the movable contact and the stationary
contact; multiple independent magnetically conductive
loops will basically evenly divide the short-circuit large
current, It has the characteristics of high magnetic efficiency
and the magnetically conductive loop is not easy to saturate.
The upper magnetizers 61 are mounted above the position
between the movable contacts of the movable spring 2; the
lower magnetizers capable of moving with the movable
spring 2 are mounted below the position between the two
movable contacts of the movable feed 2, and the upper
magnetizers 61 are secured to the push rod component 3 and
the lower magnetizers 62 are secured to the movable spring
2; at least one through hole 22 is provided at the movable
spring 2 between the two movable contacts (see FIG. 5), so
that the upper magnetizers 61 and the lower magnetizers 62
can approach one to another or come into contact with each
other through the through holes 22; and at least two inde-
pendent magnetically conductive loops are formed in the
width direction of the movable spring 2 by the upper
magnetizers 61 and the lower magnetizers 62. According to
such structure of the present disclosure, on the basis that arc
extinguishing can be achieved by using the four permanent
magnets 71, the increased magnetic pole faces of the respec-
tive magnetically conductive loops at the corresponding
through holes 22 are used such that when the movable spring
2 has a large fault current, the attraction force in a contact
pressure direction is stacked with the contact pressure to
resist an electro-dynamic repulsion force generated, due to
the fault current between the movable spring 2 and the
stationary contact leading-out terminals; and since the short-
circuit large current is basically and evenly divided by the
independent magnetically conductive loops, the character-
istics with the high magnetic efficiency and the magnetic
circuit not easy to saturate are provided.

[0146] It should be understood that this disclosure would
never be limited to the detailed construction and arrange-
ment of components as set forth in this specification. The
present disclosure has other implementations that are able to
be practiced or carried out in various ways. The foregoing
variations and modifications fall within the scope of this
disclosure. It should be understood that the present disclo-
sure would contain all alternative combination of two or
more individual features as mentioned or distinguished from
in the text and/or in the drawings. All of these different
combinations constitute a number of alternative aspects of
the present disclosure. The implementations as illustrated in
this specification are the best modes known to achieve the
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present disclosure and will enable the person skilled in the
art to realize the present disclosure.

What is claimed is:

1. A DC relay having a function of extinguishing arc and
resisting short-circuit current, comprising two stationary
contact leading-out terminals, a straight sheet type movable
spring, a push rod component and four permanent magnets,
the movable spring is mounted on the push rod component,
so that the movable contacts on two ends of the movable
spring are matched with the stationary contacts on bottom
ends of the two stationary contact leading-out terminals
under the action of the push rod component, wherein the
four permanent magnets are respectively arranged on the
two sides in the width direction of the movable spring
corresponding to the movable and stationary contacts, and
magnetic poles on a side facing to the movable and station-
ary contacts of the two permanent magnets corresponding to
a same pair of the movable and stationary contacts are
opposite, and the two permanent magnets corresponding to
a same side in the width the movable springs have opposite
magnetic poles on a side facing to the corresponding mov-
able and stationary contacts, a yoke clip is connected
between the two permanent magnets corresponding to the
same pair of the movable and stationary contacts, upper
magnetizers arranged in a width direction of the movable
spring are mounted above the position between the movable
contacts of the movable spring, lower magnetizers arranged
in the width direction of the movable spring and of moving
with the movable spring are mounted below the position; at
least one through hole is provided in the movable spring at
the position, so that the upper magnetizers and the lower
magnetizers can approach one to another or come into
contact with each other through the through hole; and at least
two independent magnetically conductive loops are formed
in the width direction of the movable spring by the upper
magnetizers and the lower magnetizers, increased magnetic
pole faces of the respective magnetically conductive loops at
the corresponding through holes are used such that when the
movable spring has a large fault current, attraction force in
a contact pressure direction is generated to resist an electro-
dynamic repulsion force generated, due to the fault current
between the movable spring and the stationary contact
leading-out terminals.

2. The DC relay having a function of extinguishing arc
and resisting short-circuit current according to claim 1, the
two permanent magnets corresponding to the same pair of
the movable and stationary contacts are arranged at an offset
position relative to the same pair of the movable and
stationary contacts, and the two permanent magnets are
arranged in a staggered manner.

3. The DC relay having a function of extinguishing arc
and resisting short-circuit current according to claim 1,
wherein the upper magnetizers comprise at least one rect-
angular upper magnetizer, and the lower magnetizers com-
prise at least two U-shaped lower magnetizers, wherein one
of the at least two U-shaped lower magnetizer and a corre-
sponding one of the at least one rectangular upper magne-
tizers form an independent magnetically conductive loop,
and the two U-shaped lower magnetizers are not in contact
with each other.

4. The DC relay having a function of extinguishing arc
and resisting short-circuit current according to claim 3,
wherein adjacent two U-shaped lower magnetizers share one
of the rectangular upper magnetizers, the two U-shaped
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lower magnetizers are fitted below the corresponding one of
the at least one rectangular upper magnetizer.

5. The DC relay having a function of extinguishing arc
and resisting short-circuit current according to claim 3,
wherein rectangular adjacent two U-shaped lower magne-
tizers are independent from each other, the two U-shaped
lower magnetizers are fitted below the corresponding rect-
angular upper magnetizers.

6. The DC relay having a function of extinguishing arc
and resisting short-circuit current according to claim 3,
wherein there are two magnetically conductive loops, the
movable spring is provided with one through hole, and each
of the two U-shaped lower magnetizers has one side wall
attached to a side in the width direction of the movable
spring, and the other side wall passing through the through
hole of the movable spring, and a gap is presented between
the other side walls of the two U-shaped lower magnetizers.

7. The DC relay having a function of extinguishing arc
and resisting short-circuit current according to claim 6,
wherein the other side walls of the two U-shaped lower
magnetizers are arranged side by side or in a staggered
manner in a width direction of the movable spring within the
through hole of the movable spring, such that the two
magnetically conductive loops corresponding to the two
U-shaped lower magnetizers are arranged side by side or in
a staggered manner in the width direction of the movable
spring.

8. The DC relay having a function of extinguishing arc
and resisting short-circuit current according to claim 3,
wherein there are two magnetically conductive loops, the
movable spring is provided with two through holes that are
arranged side by side or in a staggered manner in a width
direction of the movable spring, and each of the two
U-shaped lower magnetizers has one side wall attached to a
side in the width direction of the movable spring, and the
other side wall fitted in one of the two through holes of the
movable spring, such that the two magnetically conductive
loops corresponding to the two U-shaped lower magnetizers
are arranged side by side or in a staggered manner in the
width direction of the movable spring.

9. The DC relay having a function of extinguishing arc
and resisting short-circuit current according to claim 3,
wherein there are three magnetically conductive loops, the
movable spring is provided with two through holes, and
three U-shaped lower magnetizers are sequentially arranged
in the width direction of the movable spring, wherein the
two side walls of the U-shaped lower magnetizer in the
middle pass through the two through holes of the movable
spring respectively, and each of the two U-shaped lower
magnetizers on two sides have one side wall attached to a
corresponding side of the movable spring, and the other side
wall passing through one of the two through holes of the
movable spring, and a gap is presented between the two
sides within the same through hole in the movable spring.

10. The DC relay having a function of extinguishing arc
and resisting short-circuit current according to claim 1,
wherein the upper magnetizer is an upper armature secured
to the push rod component, and the lower magnetizer is a
lower armature secured to the movable spring, and the
movable spring is mounted in the push rod component by a
spring; when the movable contacts of the movable spring are
in contact with the stationary contacts of the stationary
contact leading-out terminals, a preset gap is presented
between the upper armature and the lower armature.
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11. The DC relay having a function of extinguishing arc
and resisting short-circuit current according to claim 1,
wherein the upper magnetizer is an upper yoke secured to a
housing on which the two stationary contact leading-out
terminals are mounted, and the lower magnetizer is a lower
armature secured to the movable spring mounting in the
push rod component by means of a spring, and when the
movable contacts of the movable spring are in contact with
the stationary contacts of the stationary contact leading-out
terminals, the upper yoke is in contact with the lower
armature.

12. The DC relay having a function of extinguishing arc
and resisting short-circuit current according to claim 6,
wherein the push rod component comprises a U-shaped
bracket, a spring seat and a push rod; a top portion of the
push rod is secured to the spring seat; a bottom portion of the
U-shaped bracket is secured to the spring seat; and a
movable spring assembly composed of the movable spring
and the two U-shaped lower magnetizers is mounted within
the U-shaped bracket by the spring, wherein an upper
surface of the movable spring abuts against the upper yoke,
the upper yoke is fixed on an inner wall of the top portion
of'the U-shaped bracket, the spring elastically abuts between
bottom ends of the two U-shaped lower magnetizers and a
top end of the spring seat.
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