1 THERVMAL OVERLOAD PROTECTI ON APPARATUS The invention relates to a thernal
overl oad protection com ponent for the protection of an electric
conponent, in par- s ticular an el ectronic conponent, wherein the overl oad
protection conponent has a short-circuitl unit for short-circuiting
connections of the conponent, and a actuating unit for actuating the
short-circuit unit in a tenperature-sensitive manner. 10 Such overl oad

pr ot ect i orl o ePVERBOXDM OMROTRC T PheA pRARRTUAppl i cati on DE 10 2008 022
794 Al. It describes a thermal overload protection conponent conprising a
short-circuit unit wwth a shorting bar for short-circuiting el ectrodes of
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protection conmponent. The overl oadi ng of el ectronic conponents may lead to
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t he conponent T eads, exanpl e, to increased heatin a danm
conponent .teédtide dempomegniofhdden component roeiyondnat pboni sisobte t hreshol d
is not prevented,.this may |ead, for exanple, to the c([iiamal e of 25
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on a circuit path support, such as sur- 30 face-nountabl e conponents. In

order to aS¥ewbiveURNRET arrangement, the circuit path support (the
circuift, board) is equipped with and sol dered to respective conponents, such
as machines. Due to the tight nounting, a very limted installation space
is often thech esedtloa? protection component is known form the patent

application DE 10 2008 022 794 Al. It describes a thermal

overiload protection component comprising a short-circuit

unit with a shorting bar for short-circuiting electrodes of
15 an overload deflector, and a melting element actuating the

overload protection component.

The overloading of electronic components may lead to the
fact that they operate outside of a nominal operating

20 range. For this purpose a performance rate caused by a re-
duced insulation stability of the component leads, for ex-
ample, to increased heating of a damaged component. If the
heating of the component beyond a permissible threshold is
not prevented, this may lead, for example, to the damage of

25 surrounding materials, the formation of flue gas, or to a

fire hazard.

These hazards are also present with an arrangement of com-
ponents disposed on a circuit path support, such as sur-

30 face-mountable components. In order to assembly such an ar-
rangement, the circuit path support (the circuit board) is
equipped with and soldered to respective components, such
as machines. Due to the tight mounting, a very limited in-

stallation space is often the result.



The object of the invention is to provide a thermal over- |oad protection
conponent requiring little installation space, safely responds to a thernal
overl oad, safely short- 5 circuits, and is easily integrated into an
installation process of an installationZ in particular a surface
installation, of conponents on a circuit path support. The solution of this
task is carried out according to the 10 invention by neans of the
characteristics of the independent claim Advantageous enbodi nents of the

i nvention tated ip the sub-clains, It is proyided .in the overl oad
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supported in at | east one add?tlonal area via the actuating unit on the
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the circuil paths are stressed little during operation. Another advantage
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overl oad protection conponents. The supporting of the additional area via
an actuating unit on the conponents includes particularly the supporting at
one of thelThomeeibrs of thes conponentcamaiemt aglectstyrding o prlewi ded
that the actuatin nit (ac- 30 tJjvatin nif)_is.enbodi.ed a ting
renberither G LT LoR S By Seard et e e et o i el o "The
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adjusted via the material selection. 3 It is preferably provided that for
short - ci r ctf319g Y hetROnFIRTFHMENSt he short-circuit unit electrically
contacts circuit paths being connected with said connections. For this

pur pose the short-circuit flowis guided about the 5 conmponent at a
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tached to a circuit path support in at least one area, and
is supported in at least one additional area via the actu-
ating unit on the component disposed on the circuit path
support, and/or at least one of the circuit paths contact-
20 1ing one of the short-circuiting connections. The overload
protection components offers the additional advantage that
the component, and in particular, the solder joints between
the connections and the circuit paths are stressed little
during operation. Another advantage i1s that the components
25 mounted may subsequently be equipped with overload protec-
tion components. The supporting of the additional area via
an actuating unit on the components includes particularly
the supporting at one of the connections of the component.
Advantageously, it is provided that the actuating unit (ac-
30 tivating unit) is embodied as a melting member being actu-
ated by means of melting. The melting temperature of the
melting member governs the actuating temperature, which

therefore can be adjusted via the material selection.



10 particularly easy manner by neans of a spring nenber. Alternatively, or
additionally, it is advantageously provided that the short-circuit unit has
an el ement of a shape nenory material, and/or of an intunescent nateri al
and/or 15 of a material chenically chandging its shape as an actuator. Said
actuator ensures the contact pressure necessary for contacting with the
respective tenperature. Additionally, wth a respective design of the short
circuit unit »%artefhgrably heretbdedtthihefactsitrngcinctimayg atlse be
enbodi ed 20 froma shape nenory material, and/ oy an |nt scent materi al
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el ectricaldyrcondusiing 18 sentonmeer 4 om thes shapsorBe FEIBLY. MBSErial, in
particular an electrically conducting shape nmenory netal, nmay form or

co-form t Hehshapurreseuiite umeraschrcal t eFhei i v dolded apeihgthenber.
According é&héb£§ﬁ%6g§qg \éggg%gggn plithe inavention it is 30 provided that
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the short-circuit uni S y supported on the conponent at the
continued area via the actuating unit, in particular the nmelting nenber. In
this manner a pretfensionjng, of the rt-circuit unit npy be realjzed in a
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sol der joint between the circuit paths and the connections of the 10

conponent to be short-circuited, Preferably the material is an electrically
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are attached to/contacted by the circuit paths via "reflow sol dering," 15

si nce t he rmtommtiaietienperandier off tdre hetwiegcemhiratésidbbl osndher sol der
t enper.at ur e_of about. 240C. In ticular.it is_provided that_the
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during of the element, the actuating unit may also be embodied
20 from a shape memory material, and/or an intumescent materi-
al. Such materials are formed by respective functional

plastics.

An electrically conducting element made from the shape
25 memory material, in particular an electrically conducting
shape memory metal, may form, or co-form the short-circuit

unit as an alternative to the spring member.

According to a preferred embodiment of the invention it is
30 provided that the short-circuit unit is elastically sup-
ported on the component at the continued area via the actu-
ating unit, in particular the melting member. In this man-
ner a pretensioning of the short-circuit unit may be real-

ized in a simple manner.



25 the refl ow sol dering process. Conpared to a solder the nelting plastic
exhibits a softer transition of its consistency at the nelting point. This
has the advantage that a actuating unit nmade of nelting 30 plastic may
remain at its original position even in“%ase of an actuation, and merely
changes its shape due to the actuation such that the short-circuit unit may
short-circuit the conponent. 5 According to a further devel opnent of the
invention it is provided that the short circuit unit is permanently coupl ed
to at least one of the connections.to b éﬁ%% circui Prefera t he
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an electrically insulating material, particularly preferred
a melting plastic. Such material is particularly suitable
for surface mountable components, which are attached
to/contacted by the circuit paths via “reflow soldering,”
15 since the activating temperature of the melting member is
below the solder temperature of about 240°C. In particular
it is provided that the temperature difference of the melt-
ing temperatures is at least 20°C (20 K). This brings about
clearly defined chronological sequences due to the thermal
20 overload, which increases safety and the switching dynam-
ics. The melting plastic further offers the advantage that
it does not age because of the soldering process, since it
is applied in retrospect. This is due to the fact that its
melting temperature is below the common temperature during

25 the reflow soldering process.

Compared to a solder the melting plastic exhibits a softer
transition of its consistency at the melting point. This
has the advantage that a actuating unit made of melting

30 plastic may remain at its original position even in case of
an actuation, and merely changes its shape due to the actu-
ation such that the short-circuit unit may short-circuit

the component.



25 above.

The conponent is preferably an overload protection deflector,
particular on the basis of a sem -conductor (suppressor diode, varistor,

etc.), or a gas-filled over-voltage deflector, or a resistor. 30 The

invention is explained in further detail®with reference to the attached
drawi ng based on preferred enbodi nents. They show 6 Fig. lan electronic

conponent and a thermal overload protection device in a non-actuated
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ates clearly defined, reproducible “switching processes.”

According to a preferred embodiment of the invention it is
provided that the short-circuit unit has two parts, which
contact each other by means of actuating the actuating
unit, in particular by means of melting the melting member,

for short-circuiting the same.

According to an additionally preferred embodiment of the
invention it is provided that the short-circuit unit com-
pletely over-tensions the component in at least one align-
ment. This is possible in a particularly easy manner in
case of an installation of the components in a first in-
stallation step, and an installation of the overload pro-

tection device in a subsequent installation step.

The invention further relates to an arrangement with a cir-
cult path support, at least one component disposed thereon,
and at least one overload protection device menticned
above. The component is preferably an overload protection
deflector, in particular on the basis of a semi-conductor
(suppressor diode, varistor, etc.), or a gas-filled over-

voltage deflector, or a resistor.

The invention is explained in further detail with reference

to the attached drawing based on preferred embodiments.

They show

in



protection device in the non-actuated operating node according to a third
enbodi nent of the invention, Fig. 6the conponent and the thermal overl oad
protection 20 device of Figure 5 in the act uat ed operating node, Fig. 7an
el ectronic conponent and a thermal overlfoad protection device in the

non- act uat ed operati ng node according to a fourth enbodi nent of the

i nvention, and 25 Fig. 8the conponent and the thermal overl oad protection
devi ce of Fgurke 7 ian tdileentorpraict uaingebroper atndige nodermdd gover kdroivs an

el ectric cor@onent 10 enbodi ed as_an el eC_‘}%‘g troni c. conponent, haying two

connect i ofF AL LN He S PAR L BrE R F PP hRIPPE?E A6y Treans of

said connegid ons d26idd: EbodithénPUs POSKEe t hevERPNEE) i ONs 12, 14 are
conductively connected with assigned circuit paths 18, 20 of the circuit

path support 16 by means of solder joints 7 (not shown). A thernal

over|oad protection devi Vi enb as a
shorti %g Eﬁgr f?r shotq‘f c(‘]c?n ui %}ﬁcg q:crgg]ng{a% Jiq{(l)%]fsu(%\% f‘i}éﬁd §)4r nggic%gatl ng
unit 26 aciasatdengof heligmos t1 cir cthd amtiba?dd i spardeipgrasds, ture sensitive

manner i s di sposed above the conponent 10. For this purpose the actuating
unit 26 is a nmelting unit 27 that is actuated by neans of nelting. The

mat eri al g{ hes mel PG W dr i d scdﬁﬁictﬂé}& Reragtd oMb Sl dddg
tenperature that is significantly | ower than that of the sol der
protection device in the non-actuated operating mode ac-

10 cording to a second embodiment of the invention,

Fig. 4 the component and the thermal overload protection

device of Figure 3 in the actuated operating mode,

15 Fig. 5 an electronic component and a thermal overload
protection device in the non-actuated operating mode ac-

cording to a third embodiment of the invention,

Fig. © the component and the thermal overload protection

20 device of Figure 5 in the actuated operating mode,

Fig. 7 an electronic component and a thermal overload
protection device in the non-actuated operating mode ac-
cording to a fourth embodiment of the invention, and

25
Fig. 8 the component and the thermal overload protection

device of Figure 7 in the non-actuated operating mode.

Fig. 1 shows an electric component 10 embodied as an elec-
30 tronic component, having two connections 12, 14, being at-
tached on a circuit path support 16 by means of said con-
nections 12, 14, For this purpose the connections 12, 14
are conductively connected with assigned circuit paths 18,

20 of the circuit path support 16 by means of solder joints



10 of the solder joints. The conponent 10 is enbodied as a

sur f ace- nount abl e conponent (SMD conponent), and accordingly is installed
on the surface of the circuit path support 16 enbodied as a circuit board.
15 The short-circuit unit 24 is attached to an area 28 at one of the
circuit paths 18 enbodied as an end area in an electrically conducting
manner, and is supported across a further area 30 enbodied as a center area
via the nelrnétngshowit) 27A athdimat apret Deadfptdis: cloimponntidd 2D tewvial@stic

man- 20 ner. For this purpose the short-circuit uynit 24 has ai |east one
partial ared BN Bodi s é}l s%i_ﬂ?‘?fgg“?f%rﬁjsera : OTNRRRI2Ar;E 34 enbodi ed
as anot hergipne af B ui el thdtlcshi st anee B, thi s Afd ager@iasthel the
conponent 10, the circuit path support 16, and the overload protection 25

devi ce 22 wbdve? & Mctoidtarnaileali shpatte2oculthiwnilesid tin iy terepdra+ ow ng

functiagn: | ersml__ov oad of the c o] C ne is
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via the swdmcethihenegosaitch dctwdttdrian driiet radigies of mdé bt ived turige 27
tenperature. If the nelting nenber 27 nelts, the other end area 34 is

pressed orfthft he® GHeREET QY t"2RT b IR ndihs Tte iR eprdhP¥ v of the
pret ensi ongd {4 Nehi S JEMEMIL Suehpidhals & he,ehey ts %{%&Eﬂg WidpeA forms

a shorting bar conpletely overstretching the conponent gures 3 and 4,
or 5 and Gtwee wdldt aiss 7 ignd Bicanssheclowst iy, thasert i E@ie yselbterspond to

figur 1 2 such,that only the difference hal | _be explained in the
fobl g 4 E e Sl TRttt sy e bR T e e R DT unit b
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24 attached to the circuit path support is not visible. Contrary to the
over | oad prbtiettinsitalehdt OTbftg qiHeR A ahd B3 Hev e ate R ot HERO%T eas 34

at this 10g embodied as a circuit board.

15 The short-circuit unit 24 is attached to an area 28 at one
of the circuit paths 18 embodied as an end area in an elec-
trically conducting manner, and is supported across a fur-
ther area 30 embodied as a center area via the melting unit
27 at the top side of the component 10 in an elastic man-

2¢ ner. For this purpose the short-circuit unit 24 has at
least one partial area being embodied as a spring member
32. Another area 34 embodied as another end area, is held
at a distance at this arrangement 36 of the component 10,
the circuit path support 16, and the overload protection

25 device 22 above the other circuit path 20.

This results in the following function: if a thermal over-
load of the component 10 occurs, the same is heated until
it has also heated the melting element 27 to a temperature
30 via the surface thereof, which is within the range of its
melting temperature. If the melting member 27 melts, the
other end area 34 is pressed onto the other circuit path 20

by means of the spring force of the pretensioned spring



cation, 38 being enbodi ed as other end areas. These are held at a di stance
above the respectively assigned circuit 15 paths 18, 20 during nornal
operation. If a thermal overload of the conmponent 10 occurs, the sane is
heated until it has al so heated the mel 8i ng nember 27 to a tenperature via
its surface, which is within the range of 20 its nelting tenperature. If
the nelting menber 27 nelts, the other end areas 34, 38 are pressed onto

t he assi gneshmiser cR tsyet hishdB, t120 shert hei spud hguiddr c24 ofotthe Ppr et ensi oned
spring menber 32 such that the short-circuit unit 24 forns a shorting bar
conpl et el ySEE 589 dtdhi FYR M 25 ottt AD NI e e nbIR R of U Fi gures 5
and 6 is an alternative to the enbodi nent of Figures 3 and 4. Instead of a
mel ti ng menber 27 on the conponent 10, two nelting nenbers 27 surrounding
30 the ot hBtgwreas3 3nd 38 e pravdded.aTheekhors -Ciaedid, unespred-i s

supported on circuit. hs_ 18, 20 contactin he, connegt i 2..14 to
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of the component 10 occurs, the connections 12, 14 also heat the circuit

paths 18, 20 until they have also heated the nmelting nenbers 27 to a
tenper a- %ré)uiﬁeté}%oc??néﬁ‘ﬁ]:}&%t fgufanoe olqid schel pngetepperat uigie It the

mel ti ng menbers 27 ne er end areas 34, 38 are pressed onto the
assi gned ciscembogidsing Dehdpet hehspimgtiorers ciresne’Hret erlsd oned
spring nmenber 32 such. that,t short-circuit_unit, 24 forns_a shorting bar
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divided into two parts, conprising two ends 28 being attached to the
circuit of Figures 1 and 2 there are two other areas 34 at this lo-

cation, 38 being embodied as other end areas. These are

held at a distance above the respectively assigned circuit

15 paths 18, 20 during normal operation.

If a thermal overload of the component 10 occurs, the same
is heated until it has also heated the melting member 27 to
a temperature via its surface, which is within the range of
20 its melting temperature. If the melting member 27 melts,
the other end areas 34, 38 are pressed onto the assigned
circuit paths 18, 20 via the spring force of the
pretensioned spring member 32 such that the short-circuit
unit 24 forms a shorting bar completely overstretching the

25 component 10,

The embodiment of Figures 5 and 6 is an alternative to the
embodiment of Figures 3 and 4. Instead of a melting member
27 on the component 10, two melting members 27 surrounding
30 the other areas 34, 38 are provided. The short-circuit unit
24 is supported on the circuit paths 18, 20 contacting the
connections 12, 14 to be short-circuited, together with the
other areas 34, 38 embodied as additicnal areas 30 via the

melting members 27.



15 paths 18, 20. The two parts 40, 42 are separated again by the nelting
menber 27 during the operation. For this purpose the further area 30 of the
one part 42 of the short-circuit unit is supported on conponent 10 being

di sposed on the circuit path support 162 1f the same nelts due to the 20
heat of the conponent 10, the parts 40, 42 contact each other, and a
short-circuit is created. As an alternative to the spring nenber 32, the
short-circuit unit 24 may al so be fornmed by neans of an electri- 25 cally

conductive_shape nenmory netal (pot sho . _The spring_nenber 32 js

G111 sed, Shpportetnon PHE hertINg Fenber STDPRCAL LRt enebhedthanner . The
noti on May-gh88cPEokaUSEd D¥ ABSHShOLt apRLYENPcAit Op&€en3018i axdhgnaciuat or
based on intunmescent materials, or a thermally activated chem cal reaction

acconpani ethdy havel ahec|herbedetheorei iy pueposes redpeet fveempehati ng

nenbers 26, ar i . Whi i iculLa r t he
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spring menbertB2 mattihe memicers DathelB, 20¢ othdy aendontastsi Rg, sBgface on
the circuit path support (circuit board) 16, or at t he conponent 10, is
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menber 32 briefly closes the conponent 10 due 10 to the softening melting
plastic. The shape-aknowiyt memberZéafeins aushantingever stonelebebyent upon

exceeding the transition tenperature ich short-circuits the conponent
10. 15° ThR'FhYuhe %ﬁ?gn%?%r?%WPo%?nYﬁgbVolune i ncrease based on a

chemi cal reaction applies a force onto the spring nenber 32 such that the
same closes the contact. The electric_contacting |l eads results in a
short - ci r cliiRablyt nehe| epbedenent cohpbhentedo’ ard Eohporent™edigeRrher eby

transferreb { (e 2 $SAL MPIF-uit unit 24 being divided into two

parts, comprising two ends 28 being attached to the circuit
15 paths 18, 20. The two parts 40, 42 are separated again by

the melting member 27 during the operation. Feor this pur-

pose the further area 30 of the one part 42 of the short-

circuit unit is supported on component 10 being disposed on

the circuit path support 16. If the same melts due to the
20 heat of the component 10, the parts 40, 42 contact each

other, and a short-circuit is created.

As an alternative to the spring member 32, the short-

circuit unit 24 may also be formed by means of an electri-
25 cally conductive shape memory metal (not shown). The spring

member 32 is utilized, supported on the melting member 27,

in a pretensioned manner.

The motion may also be caused by means of applying a force
30 via the actuator based on intumescent materials, or a ther-
mally activated chemical reaction accompanied by a volume
increase. For this purpose respective actuating members 26
are provided, which in particular are also actuators of the

short-circuit unit 24.



11 List of Reference Synbol Conponent10 Connectionl2 5 Connectionl4 Circuit
path supportl1l6 Circuit pathl8 Crcuit path20 Overl oad protection device22
10 Short-circuit unit24 Actuating nenbe{gG Mel ti ng menber 27 Area28 Furt her
area30

In the operating mode the switch formed by the spring mem-
ber 32 and the circuit path 18, 20, or by a contacting sur-
face on the circuit path support (circuit board) 16, or at
5 the component 10, is open. An inadmissible heating of the
component 10 wvia the activating or actuating temperature

leads to the activation of the device 22:

» The spring member 32 briefly closes the component 10 due

10 to the softening melting plastic.

* The shape memory member carries out an irreversible move-
ment upon exceeding the transition temperature, which
short-circuits the component 10.

15
+ The intumescent material, or the volume increase based on
a chemical reaction applies a force ontc the spring member
32 such that the same closes the contact. The electric con-
tacting leads results in a short-circuit of the electric

20 component 10. The component 10 is thereby transferred into

a safe mede.



15 Spring nmenber32 Ot her area34 Arrangenent36 Ot her area38 Part40 20 Part42

12 Patent Clains 1. A thernal
an electric conponent (10),

for short-circuiting connections (12,

tenperature sensitive actuating nenber
unit (24),Lidchaf st ®srereck i Symihal t he short-circuit unit (24)
at a circuit path support (16)

in at

overl oad protection device (22) for

protecting

in particular an elec- 5troni c conponent,
wherein the overload protection de- vickl(22) has a short-circuit unit (24)

in at

14) of the conponent (10),

| east one area (28),

and a

(26) actuating the short-circuit

is attached
and is supported
| east a further area (30) via the actuating unit (26) at the

conmponent ol sposed on 15the circuit path support (16), and/or ap |east

on one
Connection

5 Connection

Circuit path support

Circuit path
Circuit path

Overload protection device

19
Actuating member
Melting member
Area
Further area

15 Spring member

Other area

Arrangement

Other area

Part

20 Part

Short-circuit unit

12
14
16
18
20
22
24
26
27
28
30
32
34
36
38
40
42



of the circuit paths (18, 20) contacting the connections (12, 14) to be
short-circuited. 2. The overload protection device according to claim1,
20wherein the actuating unit (26) is enbodied as a nelt- ing nmenber (27) to
be actuated by nmeans of nelting. 3. Themverl oad protection device
according to claim1 or 2, wherein the short-circuit unit (24) electrically
25contacts circuit paths (18, 20) connected to the con- nections (12, 14)
for short-giyr 't(i[lrggirﬁye connections (12, 14). 4. The overload protection
devi ce according to one of the 30previous clains, wherein the short-circuit
unit (24) has a spring nenber (32), or is a spring nenber (32). 13 5. The
overl oad proﬁecti n devj ce accorgi ng to one of the p i ous clainms, wherein
the short-ci redt tERFAR2Y W SRR AP EHEM R rH s hipe) neYorgr Meteri al |

and/or from an jiy WESCRitt PBE etdRbonad/ 010 f | OM BBt &L BAr Sehea &AL 1Yy
changing its shape as actuator. 6. The overl oad protection device according

to onebof the presvibusc@izemeltwHeheiin hehshoverkeadwrotesti¢nijerts

supported at (G LU Lher area, (301,18 11e, ASLAL T g BOUBSL(280_on Lhe

conponent (10) i1'n"an él‘astic manner. e over action devi ce
accordi ng to oneinfuitiendrevoust Thas el 2 whet ei &if t tiee acdmpdheagt unlo) { 26)
has a material, the actuating tenperature of which is | ower
and a temperature sensitive actuating member (26) ac-
tuating the short-circuit unit (24),
10 characterized in that
the short-circuilt unit (24} is attached at a circuit
path support (16) in at least one area (28}, and is
supported in at least a further area (30) via the ac-
tuating unit (26) at the component (10) disposed on
15 the circuit path support (16), and/or at least on one

of the circuit paths (18, 20) contacting the connec-

tions (12, 14) to be short-circuited.

2. The overload protection device according to claim 1,
20 wherein the actuating unit (26) is embodied as a melt-

ing member (27) to be actuated by means of melting.

3. The overload protection device according to claim 1 or
2, wherein the short-circuit unit (24) electrically
25 contacts circuit paths (18, 20) connected to the con-
nections {12, 14) for short-circuiting the connections

(12, 14).

4, The overload protection device according to one of the
30 previous claims, wherein the short-circuit unit (24)

has a spring member (32), or is a spring member (32).



15than a nelting tenperature of a solder joint between the circuit paths
(18, 20) and the connections (12, 14) of the conponent (10) to be
short-circuited. 8. The overload protection device according to one of the
20 previous clains, wherein the short cigcuit unit (24) is permanently

el ectrically coupled to at | east one of the connections (12, 14) to be
short-circuited. 9. The overload protection device according to one of the

25pr evi ous, o ahip. oIS ELE Lhe SHOIL, ChEGHLL LOLLAPA) DaSohEOopaLhS (40,

42) contacting eac neans o e actuafion o e actuating unit
(26) for shortpoevriowid icigimd, theAni@r thaagenent -dbrvcndt aueit cyk4) pat h
support (16), .at | east. one copponent i sposed therefpon, an at | east

10) d
one overl oad PPt et i OHFRHRRF cer 25 %}B%CFF‘ 1% Baechtat he®ef4Pfs 1 to 9.

from an intumescent material, and/or from a material

5 chemically changing its shape as actuator.

6. The overload protection device according to one of the
previous claims, wherein the short-circuit unit (24) is
supported at the further area (30) via the actuating

10 unit {26) on the component (10} in an elastic manner.

7. The overload protection device according to one of the
previous claims, wherein the actuating unit (26) has a
material, the actuating temperature of which is lower

15 than a melting temperature of a solder joint between
the circuit paths (18, 20) and the connections (12, 14)

of the component (10) to be short-circuited.

8. The overload protection device according to one of the
20 previous claims, wherein the short circuit unit (24) is
permanently electrically coupled to at least one of the

connections (12, 14) to be short-circuited.

9. The overload protection device according to one of the
25 previous claims, wherein the short circuit unit (24)
has two parts (40, 42) contacting each other by means
of the actuation of the actuating unit (26} for short-

circuiting.

30 10. An arrangement having a circuit path support (16), at
least one component (10) disposed thereupon, and at
least one overload protection device (22) according to

one of the claims 1 to 9.



