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Description

[0001] The presentinvention relates to a polymericin-
sulator for supporting electrical lines and electrical com-
ponents in general.

[0002] As is known, the polymeric insulators that are
used as insulating supports for electricity transmission
lines and as supports for insulating compartments for
switchgear, circuit breakers and the like, or in any case
for supporting electrical components, are generally
formed of an electrically insulating body that is made of
fibreglass with a thermosetting base resin.

[0003] Aluminium flanges or, generically, metal con-
nectors, are fitted on the connection points of the elec-
trically insulating body by gluing them to the connection
points of the body itself.

[0004] An example of such an insulator is disclosed
in WO-A-9 642 092.

[0005] In practice, the fibreglass body ensures the in-
sulating distance and, in addition, the mechanical char-
acteristics of the part that may be subjected to flexural,
tensile, compression and internal pressure loads. The
flanges that are connected to the connection points, on
the other hand, confer the possibility of mechanically
connecting the insulating components to the rest of the
installation using threaded connections or by tightening
pins or bolts.

[0006] In certain embodiments, when the mechanical
loads involved and the dimensions are not particularly
large, insulators are made completely from thermoset-
ting fibreglass that is poured in a mould, that is to say
with the insulating body and the connection flanges be-
ing made as a single piece.

[0007] Both the above solutions require relatively long
times for the polymerisation process and for going
through the production cycle, for the oven postcuring
and other treatments, due to the time required for the
crosslinking of the thermosetting resins; in addition the
flanges of thermosetting material, which provide excel-
lent electrical insulation characteristics, offer poor im-
pact resistance.

[0008] The solutions that adopt glued metal flanges
are mechanically more solid but have very long process-
ing times, due to the use of thermosetting adhesives and
the fact that the fibreglass parts must be machined to
close tolerances using a machine tool before the metal
parts are glued; also, costs are not insignificant due to
the slowness of machining fibreglass by abrasion using
diamond-tipped tools.

[0009] The aim of the invention sets is to solve the
problem set forth above, providing a polymeric insulator
for supporting electrical lines and electrical components
in general, in which the connection flanges have excel-
lent electrical insulation characteristics without, howev-
er, being made of thermosetting material, thus contrib-
uting to an improvement in the mechanical characteris-
tics as well.

[0010] Within the range of the aforementioned aim, a
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particular object of the invention is to provide a polymer-
ic insulator in which it is possible to have the connection
flanges fitted directly on the body of the insulator without
having to resort to machining to prepare the body itself.
Another object of the present invention is to provide a
polymeric insulator that is able to offer greater guaran-
tees of reliability and safety in use as a result of its dis-
tinctive constructional characteristics.

[0011] A further object of the present invention is to
provide a polymeric insulator that is easy to obtain with
processes that require short treatment times and that
are, furthermore, competitive from a purely economic
standpoint.

[0012] The aforementioned aim, as well as the objects
mentioned and others that shall emerge more clearly
hereinafter, are achieved by a polymeric insulator for
supporting electrical lines and electrical components in
general, as definied in claim 1, comprising an electrically
insulating body made of fibreglass with a thermosetting
base resin having connection points, characterised in
that the body comprises, in at least one of the connec-
tion points, a flange of thermoplastic polymeric material
thatis joined to said body so that it forms an integral part
of it. A method for manufacturing a polymeric insulator
is defined in claim 6.

[0013] Further characteristics and advantages will be-
come more clear from the description of a preferred but
not exclusive embodiment of a polymeric insulator for
supporting electrical lines and electrical components in
general, illustrated by way of a non-limitative example
in the accompanying drawings, wherein:

Figure 1 is a diagrammatic representation of a
cross-section of the polymeric insulator according
to the invention;

Figure 2 shows, on an enlarged scale, the connec-
tion of the connection flange in detail.

[0014] Withreference to the aforesaid figures, the pol-
ymeric insulator for supporting electrical lines and elec-
trical components in general according to the invention,
which is indicated by reference number 1, comprises an
electrically insulating body 2 that preferably, but not nec-
essarily, has an elongated hollow shape and is made of
fibreglass with a thermosetting base resin.

[0015] At the ends of the body, there are connection
points 3 to which the flange for fitting the elements to be
supported must be connected.

[0016] The important distinctive feature of the inven-
tion is constituted by the fact that this flange, indicated
by reference number 10, is made of thermoplastic ma-
terial and made to form an integral part of the body of
the insulator at the connection points in order to obtain
a monolithic assembly.

[0017] The technical problem to be overcome, is that
of being able to make the connection between the body
2 of thermosetting material and the flange 10 of thermo-
plastic material.
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[0018] A preferred method is to form a thin intermedi-
ate layer 11 of thermoplastic material that is applied to
the surface of the thermosetting resin connection points
directly in the polymerisation phase of the resin itself in
such a way as to obtain a molecular migration of the
liquid resin during the polymerisation, favouring the ad-
hesion between the intermediate layer and the body of
the insulator.

[0019] The thermoplastic flange is then applied to the
intermediate layer obtained in this way through an injec-
tion moulding operation. The flange can in this way be
joined so as to form a single body with the insulator, in
that there is compatibility between the thermoplastic
material of which the flange is made and the thermo-
plastic material forming the intermediate layer. In prac-
tice, amoulding on a layer of the same material is carried
out, thus obtaining a complete moulding with a suitable
injection pressure.

[0020] This technology completely eliminates the
processing costs arising in connection with any subse-
quent machining of the insulating body on a machine
tool.

[0021] Alternatively, itis however still possible to carry
out suitable machining of the insulator body on a ma-
chine tool and treat it with an agent that will make it com-
patible for, and therefore enable, the moulding of the
thermoplastic material directly on the electrically insu-
lating body. Alternatively, the flanges of thermoplastic
material can be moulded separately and subsequently
fitted and made to form an integral part of the insulator
body.

[0022] As far as the materials to be used are con-
cerned, experimental tests have shown that it is advis-
able to use polysulphone or polyethersulphone as the
thermoplastic material for the flanges to obtain the best
results; an epoxy resin having a high glass transition
temperature is, on the other hand, advisable for the in-
sulator body in that such a resin offers the advantage of
having excellent resistance to the temperatures that oc-
cur in the phase of moulding the flanges of thermoplastic
material on the body of the insulator.

[0023] The polymericinsulator obtained in this way of-
fers the advantage of guaranteeing greater insulation
distances, since it has electrically insulating ends; alter-
natively, if desired, it is possible to use smaller insulating
bodies for the same insulating distances.

[0024] Inaddition, the production times of the injection
moulded flanges are considerably shorter than the times
required to manufacture traditional flanges, with more-
over the advantage of significantly reducing the produc-
tion costs associated with the machining of the ends to
tight tolerances and the subsequent gluing of the ther-
mosetting materials that require long process times,
while the direct injection moulding of the thermoplastic
flanges on the fibreglass body is not only more effective
but also quicker to perform.

[0025] A further though not last advantage derives
from the fact that the flanges of polymeric material are
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more corrosion resistant and, furthermore, the thermo-
plastic flanges can easily be detached when hot by melt-
ing, thus allowing recycling at the end of the product life,
as well as recovering any metal inserts that can be sep-
arated and recovered.

[0026] The invention thus conceived is susceptible of
numerous modifications and variants, all of which are
within the scope of the same inventive concept.

[0027] All the details may furthermore be replaced
with other technically equivalent elements. In practice,
the materials used, as well as the contingent dimensions
and shapes may be any according to requirements.

Claims

1. Polymericinsulator (1) for supporting electrical lines
and electrical components in general, comprising
an electrically insulating body (2) made of fibreglass
with a thermosetting base resin and having connec-
tion points (3) characterised in that the body com-
prises, at least at one of the said connection points,
a flange (10) of thermoplastic polymeric material
forming an integral part with said body.

2. Polymeric insulator, as in the previous claim, char-
acterised in that said flange (10) of thermoplastic
polymeric material is applied to the body (2) by in-
jection moulding.

3. Polymericinsulator, as in the previous claims, char-
acterised in that it comprises an intermediate layer
(11) of thermoplastic material joined to said fibre-
glass body during a production phase of the fibre-
glass body.

4. Polymeric insulator, as in one or more of the previ-
ous claims, characterised in that said thermoplas-
tic polymeric material is polysulphone.

5. Polymeric insulator, as in one or more of the previ-
ous claims, characterised in that said thermoplas-
tic polymeric material is polyethersulphone.

6. Method for manufacturing a polymeric insulator (1)
for supporting electrical lines and electrical compo-
nents in general, characterised in that the method
consists in manufacturing an electrically insulating
body (2) of fibreglass with a thermosetting base res-
in and in applying a liquid thermoplastic material for
forming an intermediate layer (11) of thermoplastic
material at connection points (3) of the body during
polymerisation of the thermosetting resin, and injec-
tion moulding of a flange (10) of thermoplastic ma-
terial on said intermediate layer of thermoplastic
material, so that the flange forms an integral part
with the body.
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Patentanspriiche

1.

Polymerisolator (1) zum Unterstiitzen von elektri-
schen Leitungen und elektrischen Komponentenim
allgemeinen, umfassend einen elektrisch isolieren-
den Korper (2) aus Glasfasermaterial mit einem
warmehartbaren Basisharz und mit Verbindungs-
punkten (3), dadurch gekennzeichnet, da der
Kdrper an zumindest einem der Verbindungspunkte
einen Flansch (10) aus thermoplastischem Poly-
mermaterial umfaft, der mit dem Koérper einstlickig
ausgebildet ist.

Polymerisolator nach dem vorhergehenden An-
spruch, dadurch gekennzeichnet, daB der
Flansch (10) aus thermoplastischem Material durch
SpritzgieRen auf den Kérper (2) aufgetragen wird.

Polymerisolator nach den vorhergehenden Anspru-
chen, dadurch gekennzeichnet, daB er eine Zwi-
schenschicht (11) aus thermoplastischem Material
umfalt, die wahrend einer Produktionsphase des
Glasfaserkdrpers mit dem Glasfaserkdrper verbun-
den wird.

Polymerisolator nach einem oder mehreren der vor-
hergehenden Anspriiche, dadurch gekennzeich-
net, daB das thermoplastische Polymermaterial
Polysulfon ist.

Polymerisolator nach einem oder mehreren der vor-
hergehenden Anspriiche, dadurch gekennzeich-
net, daB das thermoplastische Polymermaterial
Polyethersulfon ist.

Verfahren zur Herstellung eines Polymerisolators
(1) zum Unterstiitzen von elektrischen Leitungen
und elektrischen Komponenten im allgemeinen, da-
durch gekennzeichnet, daB das Verfahren darin
besteht, einen elektrisch isolierenden Koérper (2)
aus Glasfasermaterial mit einem warmehartbaren
Basisharz herzustellen und zum Bilden einer Zwi-
schenschicht (11) aus thermoplastischem Material
ein flissiges thermoplastisches Material an Verbin-
dungspunkten (3) des Koérpers wahrend der Poly-
merisierung des warmehartbaren Harzes aufzutra-
gen, und einen Flansch (10) aus thermoplasti-
schem Material auf die Zwischenschicht aus ther-
moplastischem Material durch Spritzgiel3en aufzu-
tragen, so daf’ der Flansch einsttickig mit dem Kor-
per ausgebildet ist.

Revendications

1.

Isolateur polymérique (1) pour supporter des lignes
électriques et des composants électriques en gé-
néral, comprenant un corps électriquement isolant

10

15

20

25

30

35

40

45

50

55

(2) en fibres de verre avec une résine de base ther-
modurcissable et ayant des points de raccordement
(3), caractérisé en ce que le corps comprend, a au
moins |'un desdits points de raccordement, une bri-
de (10) en matiére polymérique thermoplastique,
formant une partie intégrante dudit corps.

Isolateur polymérique selon la revendication précé-
dente, caractérisé en ce que ladite bride (10) en
matiére polymérique thermoplastique est raccor-
dée au corps (2) par moulage par injection.

Isolateur polymeérique selon les revendications pré-
cédentes, caractérisé en ce qu'il comprend une
couche intermédiaire (11) en matiére thermoplasti-
que appliquée sur ledit corps en fibres de verre au
cours d'une phase de production du corps en fibres
de verre.

Isolateur polymérique selon une ou plusieurs des
revendications précédentes, caractérisé en ce
que la matiere polymérique thermoplastique est du
polysulfone.

Isolateur polymérique selon une ou plusieurs des
revendications précédentes, caractérisé en ce
que la matiére polymérique thermoplastique est du
polyethersulfone.

Procédé de fabrication d'un isolateur polymérique
(1) pour supporter des lignes électriques et d'autres
composants électriques en général, caractérisé en
ce que le procédé consiste a fabriquer un corps
électriquement isolant (2) en fibres de verre avec
une résine de base thermodurcissable et a appli-
quer aux points de raccordement (3) du corps, une
matiére liquide thermoplastique pour former une
couche intermédiaire (11) de matiére thermoplasti-
que durant la polymérisation de la résine thermo-
durcissable, et a mouler par injection une bride (10)
d'une matiére thermoplastique sur ladite couche in-
termédiaire de matiére thermoplastique, de manie-
re que la bride forme une partie intégrante du corps.
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