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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to a method for joining a core member and grippers in a polymer insulator including
a core member, an outer sheath comprised of a body and caps, which are provided around the core member, and the
grippers provided on both ends of the core member.

2. Description of the Related Art

[0002] Heretofore, a polymer insulator has been known, which include a core member, an outer sheath comprised of
a body and caps, which are provided around the core member, and grippers provided on both ends of the core member.
Moreover, in the polymer insulator, the joining of the core member and the grippers has been performed in such a manner
that, for example, using divided dice, the respective dice being pushed toward the center of the core member with equal
strengths to one another, and thus the grippers are clinched to the core member. As described above, the grippers are
clinched (attached by pressure), and thus tensile strengths of joint portions of the core member and the grippers are
maintained.
[0003] Conventional polymer insulators have been able to meet various properties conventionally required therefor.
However, the demand to improve the tensile strengths of the joint portions of the grippers and the core member has
increased in recent years. If the tensile strengths of the joint portions can be improved, then sufficient tensile strengths
can be obtained even if the overall length of the grippers is shortened. It is thus made possible to shorten the clinch and
grip length of the grippers, and to reduce the weight of the grippers and the cost due to the reduction of the number of
clinching, and further to improve the performance of the polymer insulators. However, a technique capable of effectively
improving the tensile strength between the joint portions of the grippers and the core member has not been discovered yet.
[0004] In DE 19 21 299 A ends of a glass fiber rod 1 are pasted with mountings 2 via artificial resin.
[0005] According to WO 97/38425 A a composite insulator has a first end fitting 12 at one end thereof and a second
end fitting 14 at an opposed end. One end fitting 12 has an annular recess 38. The interior wall of the end fitting 12 has
annular steps therein to form three radially extending abutting surfaces which are adapted to abut surfaces 30, 34, 36
of an outer coating 18.
[0006] EP-A-0 929 082 discloses a method of detecting an overcoating rubber flowed in a space between a core
member and a securing metal fitting of a polymer insulator having the core member.
[0007] It is an object of the present invention to provide a method for joining a core member and grippers, whereby
the tensile strength between the joint portion and the grippers is effectively improved.

SUMMARY OF THE INVENTION

[0008] The first feature of the present invention is a method for joining a core member and grippers in a polymer
insulator including a core member, an outer sheath comprised of a body and caps, which are provided around the core
member, and the grippers provided on both ends of the core member, characterized in that a filler comprised of particles
is interposed in joint interfaces between the core member and the grippers when the grippers are clinched and joined
to the core member.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009]

FIG. 1 is a view showing a configuration of one embodiment of a polymer insulator of the present invention.
FIGS. 2A to 2C are views for explaining one embodiment of a method for joining a core member and a gripper in
the polymer insulator of the present invention.

DETAILED DESCRIPTION OF EMBODIMENTS

[0010] As shown in FIG. 1, the polymer insulator 1 is comprised of the FRP core 2 as a core member, the outer sheath
5 comprised of the body 3 and the caps 4, which are provided on the outer circumference of the FRP core 2, the grippers
6 provided on both ends of the FRP core 2, and the joint assistance layers 11 provided on joint interfaces between the
FRP core 2 and the grippers 6. The joint assistance layers 11 are comprised of any of a filler, and an adhesive containing
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the filler. The joint assistance layer 11 that is a feature of the present invention will be described below in detail.
[0011] FIG. 2A illustrates a state before the core member 2 provided with the joint assistance layer 11 on the outer
circumference thereof is inserted into the gripper 6. FIG. 2B illustrates a state before tightening the gripper 6 after the
core member 2 provided with the joint assistance layer 11 on the outer circumference thereof is inserted into the gripper
6. FIG. 2C illustrates a state after the gripper 6 is tightened. Note that, though only one end of the polymer insulator 1
is illustrated in the example shown in FIGS. 2A to 2C, the joining can be performed in the other end similarly. Moreover,
for the purpose of simplifying the drawings, only a portion of the gripper 6 in the vicinity of the joint assistance layer 11
is shown, and the upper and lower end portions of the gripper 6, which are shown in FIG. 1, are omitted.
[0012] First, as shown in FIG. 2A, the gripper 6 and the FRP core 2 are prepared. On an end portion of the FRP core
2, the joint assistance layer 11 is provided on the entire outer circumference of the portion in contact with the gripper 6.
[0013] As the joint assistance layer 11, any of a filler, and an adhesive containing the filler is used. As types of the
filler for use, silica, calcium carbonate and aluminum hydroxide are given. As types of the adhesive for use, an epoxy
adhesive, a vinyl adhesive, a cyanoacryl adhesive and an ester adhesive are given.
[0014] Here, as the filler, it is preferable to use silica having a particle diameter ranging from 10 to 500 mm. Moreover,
as the adhesive, it is preferable to use the epoxy adhesive. Furthermore, in the case of using the adhesive containing
the filler, it is preferable to mix a filler of 40 to 120 parts by weight with an adhesive of 125 parts by weight.
[0015] In the above-described embodiment, the joint assistance layer 11 is provided on the entire outer circumference
of the end portion of the FRP core 2. However, the joint assistance layer 11 can be provided also on the bottom portion
of the FRP core 2. Furthermore, the joint assistance layer 11 can be provided also on the entire portion of the inner
circumferential surface of the gripper 6 in contact with the FRP core 2. Moreover, though the outer sheath 5 is not formed
on the outer circumference of the FRP core 2 in the above-described embodiment, the outer sheath 5 can also be formed
on the outer circumference of the FRP core 2.
[0016] Next, as shown in FIG. 2B, the end portion of the FRP core 2, which has been provided with the joint assistance
layer 11, is inserted into the gripper 6. Thereafter, as shown in FIG. 2C, the portion of the gripper 6 is pushed from the
outside thereof by, for example, using divided dice with equal strengths in directions shown by arrows toward the center
of the FRP core 2. In this case, the FRP core 2 has been set inside the portion of the gripper 6 with the joint assistance
layer 11 interposed therebetween. In such a manner, the gripper 6 is fastened to the FRP core 2. Thus, the FRP core
2 and the gripper 6 are joined together with the joint assistance layer 11 interposed therebetween.
[0017] The above-described method for joining a core member and grippers in a polymer insulator according to the
present invention can acquire an effect thereof when the same method is applied to any polymer insulators. Particularly,
the application effect of the present invention to a distribution polymer insulator of a relatively small dimension with, for
example, a withstand voltage of 6.6 kV, is high because it is difficult to improve the tensile strength of the joint portion
thereof by other means.
[0018] One example of the present invention will be described below.
[0019] First, the polymer insulator 1 in a shape shown in FIG. 1 was prepared, which included the gripper 6 comprised
of ductile cast-iron and having an outer diameter of 27 mm and an inner diameter of 17.3 mm, and included the FRP
core 2 having an outer diameter of 16.5 mm. As polymer insulators 1 of the example, polymer insulators of Examples
1 to 5 were prepared. Example 1 was a polymer insulator in which only the epoxy adhesive was interposed in the joint
interfaces between the grippers 6 and the FRP core 2. Examples 2 to 4 were polymer insulators in which the epoxy
adhesives containing the fillers comprised of silica, each having a particle diameter ranging from 10 to 500 mm, were
interposed therein. Here, mixture ratios of the fillers with the adhesives were as shown in Tables 1 and 2. Example 5
was a polymer insulator in which only the filler comprised of silica having a particle diameter ranging from 10 to 500 mm
was interposed therein.
[0020] Moreover, as a polymer insulator of a comparative example, a polymer insulator of Comparative example 1
was prepared, in which the grippers 6 were only clinched and nothing was interposed in the joint interfaces between the
grippers 6 and the FRP core 2.
[0021] With regard to a method for clinching the grippers 6 to the FRP core 2, one clinching operation was performed
at eight spots in a grip length of 30 mm on each gripper 6 in the circumferential direction. Clinch pressures were set at
300 kgf/cm2 and 350 kgf/cm2.
[0022] Tensile strengths were measured and fracture behaviors were investigated for the polymer insulators of Ex-
amples and Comparative example. Table 1 shows results of the examples to which the clinch pressure of 300 kgf/cm2

was applied, and Table 2 shows results of the examples to which the clinch pressure of 350 kgf/cm2 was applied.

Table 1

Mixture ratio * Tensile strength (kN) Fracture behavior

Comparative example 1 only clinched 45 FRP is fallen
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[0023] As described above, in the polymer insulator of Example 1, only the adhesive was interposed in the joint
interfaces between the grippers 6 and the FRP core 2. In the polymer insulators of Examples 2 to 4, the adhesives
containing the fillers were interposed therein. In the polymer insulator of Example 5, only the filler was interposed therein.
As shown in Tables 1 and 2, it is understood that the polymer insulators of Examples 1 to 5 can achieve higher tensile
strengths compared to the polymer insulator of Comparative example 1. Moreover, by comparing the polymer insulators
of Examples 1 and 5 with the polymer insulators of Examples 2 to 4, it is understood that, preferably, the adhesive
containing the filler is interposed in the joint interface. It is further understood that, preferably, with regard to the mixture
ratio of the filler with the adhesive, filler of 40 to 120 parts by weight is mixed with adhesive of 125 parts by weight.
[0024] As apparent from the above description, in comparison with the polymer insulator of the related art, in which
the grippers have been joined to the core member by the clinching, the polymer insulator of the present invention, in
which any of the filler, and the adhesive containing the filler is interposed in the joint interfaces between the core member
and the grippers, can improve the tensile strength of the joint portions of the grippers and the core members. As a result,
the shortening of the clinch and grip length of the grippers, the reduction of the weight of the grippers and the reduction
of the cost due to the reduction of the number of clinching times are made possible, and further, a measurable improvement
in the performance of the polymer insulator can be seen.
[0025] Although the present invention has been explained with specific examples and numeral values, it is of course
apparent to those skilled in the art that various changes and modifications thereof are possible without departing from
the broad spirit and aspect of the present invention as defined in the appended claims.
[0026] A method for joining a core member and grippers in a polymer insulator including a core member, an outer
sheath comprised of a body and caps, which are provided around the core member, and the grippers provided on both
ends of the core member, comprising (a) providing the core member with a filler on the outer circumferential surface
thereof or the grippers with a filler on the inner circumferential surface thereof, (b) inserting the core member into the
grippers, and (c) clinching the grippers to fasten the grippers and the core member.

Claims

1. A method for joining a core member (2) and grippers (6) in a polymer insulator (1) including a core member (2), an
outer sheath (5) comprised of a body (3) and caps (4), which are provided around the core member (2), and the
grippers (6) provided on both ends of the core member, comprising:

(continued)

Mixture ratio * Tensile strength (kN) Fracture behavior

Examples of the Invention 1 0 only adhesive 67 FRP is fallen

2 40 92 FRP is fallen

3 80 100 FRP is fallen

4 120 102 gripper is broken

5 only filler 74 FRP is fallen

*Mixture ratio: parts by weight of filler with respect to adhesive of 125 parts by weight

Table 2

Mixture ratio * Tensile strength (kN) Fracture behavior

Comparative example 1 only clinched 52 FRP is fallen

Examples of the Invention 1 0 only adhesive 80 FRP is fallen

2 40 105 gripper is broken

3 80 107 gripper is broken

4 120 80 FRP is broken

5 only filler 75 FRP is fallen

*Mixture ratio: parts by weight of filler with respect to adhesive of 125 parts by weight
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providing the core member (2) with a filler comprised of particles on the outer circumferential surface thereof
or the grippers (6) with a filler comprised of particles on the inner circumferential surface thereof;
inserting the core member (2) into the grippers; and
clinching the grippers to fasten the grippers and the core member.

2. The method for joining a core member (2) and grippers (6) in a polymer insulator (1) according to claim 1, wherein
silica having a particle diameter ranging from 10 to 500 mm is used as the filler.

3. The method for joining a core member (2) and grippers (6) in a polymer insulator (1) according to claim 1 or 2,
wherein the filler is mixed with adhesive.

4. The method for joining a core member (2) and grippers (6) in a polymer insulator according to claim 3, wherein an
epoxy adhesive is used as the adhesive.

5. The method for joining a core member (2) and grippers (6) in a polymer insulator according to claim 3, wherein the
filler of 40 to 120 parts by weight is mixed with the adhesive of 125 parts by weight.

Patentansprüche

1. Verfahren zum Verbinden eines Kernbauteils (2) und Greifer (6) in einem Polymerisolator (1), der ein Kernbauteil
(2), einen Außenmantel (5), der einen Körper (3) und Kappen (4) aufweist, die um das Kernbauteil (2) vorgesehen
sind, und die Greifer (6) umfasst, die an beiden Enden des Kernbauteils vorgesehen sind, wobei das Verfahren
folgende Schritte aufweist:

Versehen des Kernbauteils (2) mit einem Füllstoff, der Teilchen aufweist, an der Außenumfangsfläche von
diesem, oder der Greifer (6) mit einem Füllstoff, der Teilchen aufweist, an der Innenumfangsfläche von diesen;
Einsetzten des Kernbauteils (2) in die Greifer; und
Durchsetzfügen der Greifer, um die Greifer und das Kernbauteil zu befestigen.

2. Verfahren zum Verbinden eines Kernbauteils (2) und Greifer (6) in einem Polymerisolator (1) gemäß Anspruch 1,
wobei Siliciumdioxid mit einem Teilchendurchmesser im Bereich von 10 bis 500 mm als der Füllstoff verwendet wird.

3. Verfahren zum Verbinden eines Kernbauteils (2) und Greifer (6) in einem Polymerisolator (1) gemäß einem der
Ansprüche 1 oder 2, wobei der Füllstoff mit Klebstoff gemischt ist.

4. Verfahren zum Verbinden eines Kernbauteils (2) und Greifer (6) in einem Polymerisolator (1) gemäß Anspruch 3,
wobei ein Epoxidharzklebstoff als der Klebstoff verwendet wird.

5. Verfahren zum Verbinden eines Kernbauteils (2) und Greifer (6) in einem Polymerisolator (1) gemäß Anspruch 3,
wobei 40 bis 120 Gewichtsteile des Füllstoffs mit 125 Gewichtsteilen des Klebstoffs gemischt sind.

Revendications

1. Procédé d’assemblage d’un élément noyau (2) et d’armatures (6) dans un isolateur polymère (1) incluant un élément
noyau (2), une gaine extérieure (5) composée d’un corps (3) et de capuchons (4), qui sont prévus autour de l’élément
noyau (2), et les armatures (6) prévues aux deux extrémités de l’élément noyau, comprenant de :

fournir à l’élément noyau (2) un matériau de remplissage composé de particules sur la surface circonférentielle
extérieure de celui-ci ou aux armatures (6) un matériau de remplissage composé de particules sur la surface
circonférentielle intérieure de celles-ci ;
insérer l’élément noyau (2) à l’intérieur des armatures ; et
sceller les armatures pour attacher les armatures et l’élément noyau.

2. Procédé d’assemblage d’un élément noyau (2) et d’armatures (6) dans un isolateur polymère (1) selon la revendi-
cation 1, dans lequel de la silice ayant un diamètre de particule allant de 10 à 500 mm est utilisée comme matériau
de remplissage.
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3. Procédé d’assemblage d’un élément noyau (2) et d’armatures (6) dans un isolateur polymère (1) selon la revendi-
cation 1 ou 2, dans lequel le matériau de remplissage est mélangé avec un adhésif.

4. Procédé d’assemblage d’un élément noyau (2) et d’armatures (6) dans un isolateur polymère (1) selon la revendi-
cation 3, dans lequel un adhésif époxyde est utilisé comme adhésif.

5. Procédé d’assemblage d’un élément noyau (2) et d’armatures (6) dans un isolateur polymère (1) selon la revendi-
cation 3, dans lequel 40 à 120 parties en poids de matériau de remplissage sont mélangées avec 125 parties en
poids d’adhésif.
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