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(57) ABSTRACT 

A highly ?ame-retardant organic and inorganic complex 
composition Without corroding metal parts, and a compact 
sWitch With excellent insulation properties after opening and 
closing electrodes, are provided. 

An organic and inorganic complex composition Wherein the 
resin content is at 15 to 70 Wt % and the content of one or 
more inorganic compounds capable of dehydration at 150° 
C. or more is at 80 to 30 Wt %. When the composition is 
exposed to combustion, inorganic compounds being capable 
of dehydration at 150° C. or more and being contained in the 
organic and inorganic complex composition generate steam, 
Which then suppresses combustion. Simultaneously, endot 
hermic reaction during steam generation deprives combus 
tion heat. 

A sWitch having a molded article of Which the entirety or a 
part is composed of an organic and inorganic complex 
composition is provided, Wherein the base inside 2a of the 
base of a box is composed of for example an organic and 
inorganic complex composition With the resin content at 15 
to 70 Wt % and the content of one or more inorganic 
compounds capable of dehydration at 150° C. or more at 80 
to 30 Wt %. 
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FIG. 9 
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ORGANIC AND INORGANIC COMPLEX 
COMPOUND AND SWITCH USING SAME 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to an organic and 
inorganic complex compound With ?ame retardancy and a 
sWitch using the same. 

[0003] 2. Prior Art 

[0004] It has been described conventionally, in for 
example Japanese Utility Model Laid-Open No. 2-125943, 
a ?ame retardant material containing polyester, glass ?ber, 
calcium carbonate, aluminium hydroxide, a halogen ?ame 
retardant, and antimony oxide. 

[0005] The aforementioned ?ame retardant material has 
satisfactory ?ame retardancy. Because the material contains 
a halogen ?ame retardant, hoWever, the material has prob 
lems in that the halogen ?ame retardant is deposited over 
time from the material and corrodes metal parts When the 
material is used as a structural material. Particularly When 
the material is used for sWitches and the like, problems occur 
such as poor continuity due to corrosion of contacts and 
corrosion of electronic parts. Also, a problem is remarked in 
that the ?ame retardant material is expensive as such mate 
rials. 

[0006] It has been believed conventionally that the 
decrease of insulation after arc generation in sWitches is due 
to the deposition of carbon from thermal decomposition into 
peripheral regions With the center located in an arc extin 
guishing chamber. 

[0007] HoWever, the present inventors have made detailed 
analysis of the deposits inside sWitches. Consequently, the 
inventors have found that a metal layer composed of the free 
carbon, metals in sublimation and melt metal liquid droplets 
in dispersion, both generating from a contact and a metallic 
component part inside sWitches during the opening and 
closing of the electrodes of the sWitches, is formed and the 
deposited metal layer has greater contribution to the 
decrease in insulation resistance. Additionally, the inventors 
have found that free carbon is generated from handles, cross 
bars, trip bars, and portions apart from an arc extinguishing 
chamber in addition to the peripheral regions With the center 
localiZed in the arc extinguishing chamber. 

[0008] Therefore, the suppression of the deposition of free 
carbon as a conventional countermeasure is unsatisfactory 
for the insulating function after the opening and closing of 
the electrodes of sWitches, Which is a serious problem so as 
to design compaction of sWitches and assembly thereof for 
a larger capacity With a higher shut off. 

SUMMARY OF THE INVENTION 

[0009] The present invention has been carried out so as to 
overcome these problems, and the ?rst objective of the 
present invention resides in providing a highly ?ame-retar 
dant organic and inorganic complex composition Without 
depositing components capable of corroding metals. 

[0010] The second objective of the present invention is to 
provide a sWitch With higher insulation, Which can prevent 
the decrease in insulation after arc generation by insulating 
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free carbon and metals in sublimation and melt metal liquid 
droplets, generating after arc generation in sWitches With gas 
capable of decomposition, Which gas is generated from a 
molded article composed of an organic and inorganic com 
plex composition. 

[0011] Another objective of the present invention is to 
provide an organic and inorganic complex composition 
Wherein the resin content is at 15 to 70 Wt % and the content 
of one or more inorganic compounds capable of dehydration 
at 150° C. or more is at 80 to 30 Wt %. 

[0012] Still another objective of the present invention is to 
provide an organic and inorganic complex composition 
Wherein the resin content is at 15 to 65 Wt % and the content 
of one or more inorganic compounds capable of dehydration 
at 150° C. or more is at 80 to 30 Wt %, and Wherein the 
content of one or more reinforcing agents is at 5 to 55 Wt %. 

[0013] Furthermore, an objective of the present invention 
is to provide an organic and inorganic complex composition 
Wherein the content of a thermoplastic resin is at 35 to 80 Wt 
% and the content of one or more inorganic compounds 
capable of dehydration at 200° C. or more is at 50 to 15 Wt 
%, and Wherein the content of one or more reinforcing 
agents is at 5 to 50 Wt %. 

[0014] Additional objective of the present invention is to 
provide an organic and inorganic complex composition 
Wherein the content of a thermoplastic resin is at 35 to 80 Wt 
% and the content of one or more inorganic compounds 
capable of dehydration at 250° C. or more is at 50 to 15 Wt 
%, and Wherein the content of one or more reinforcing 
agents is at 5 to 50 Wt %. 

[0015] Still another objective of the present invention is to 
provide an organic and inorganic complex composition 
Wherein the content of a thermoplastic resin is at 35 to 80 Wt 
% and the content of one or more inorganic compounds 
capable of dehydration at 340° C. or more is at 50 to 15 Wt 
%, and Wherein the content of one or more reinforcing 
agents is at 5 to 50 Wt %. 

BRIEF DESCRIPTION OF DRAWINGS 

[0016] FIG. 1 is a schematic perspective vieW depicting 
the appearance of a circuit breaker in accordance With the 
present invention; 

[0017] FIG. 2 is a schematic perspective vieW depicting 
the state Without cover; 

[0018] FIG. 3 is a schematic perspective vieW depicting 
the base of a box formed by compact double molding, 
Wherein a part of the box is cut; 

[0019] FIG. 4 is a schematic explanatory vieW depicting 
a compact double molding method of the base of a box using 
the organic and inorganic complex composition in the form 
of sheet; 

[0020] FIG. 5 is a schematic perspective vieW depicting a 
cross bar formed by transfer molding, Wherein a part of the 
bar is cut; 

[0021] FIG. 6 is a schematic perspective vieW depicting a 
trip bar formed by transfer molding, Wherein a part of the bar 
is cut; 
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[0022] FIG. 7 is a schematic perspective vieW depicting a 
handle formed by transfer molding, Wherein a part of the 
handle is cut; 

[0023] FIG. 8 is a schematic perspective vieW depicting a 
handle formed by injection 2-color molding, Wherein a part 
of the handle is cut; 

[0024] FIG. 9 is a schematic perspective vieW depicting 
the base of a box in accordance With the present invention; 

[0025] FIG. 10 is a schematic explanatory vieW depicting 
a compact double molding method of the base of a box; 

[0026] FIG. 11 is a schematic explanatory vieW depicting 
a compact double molding method of the base of a box; and 

[0027] FIG. 12 is a schematic perspective vieW depicting 
the base of a box. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Example 1 

[0028] The organic and inorganic complex composition of 
the present invention contains one or more inorganic com 
pounds capable of dehydration at 150° C. or more and one 
or more reinforcing materials and thermosetting resins. 

[0029] Preferably, if the resin is an epoxy resin, the content 
of the epoxy resin is at 15 to 65 Wt %, and the content of one 
or more inorganic compounds capable of dehydration at 
150° C. or more is at 80 to 30 Wt %, and the content of the 
reinforcing material is at 5 to 55 Wt %. If the content of one 
or more inorganic compounds capable of dehydration at 
150° C. or more is beloW 30 Wt %, or if the content of the 
reinforcing material is above 55 Wt %, it is observed the 
tendency such that the ?ame retardancy is unsatisfactory. If 
the content of one or more inorganic compounds capable of 
dehydration at 150°0 C. or more is above 80 Wt %, or if the 
content of the reinforcing material is beloW 5 Wt %, it is 
observed the tendency such that the pressure proof strength 
is unsatisfactory. 

Example 2 

[0030] If the resin is polyester, it is preferable that the 
content of the polyester is at 15 to 40 Wt %, and the content 
of one or more inorganic compounds capable of dehydration 
at 150° C. or more is at 80 to 35 Wt %, and the content of 
the reinforcing material is at 5 to 50 Wt %. If the content of 
one or more inorganic compounds capable of dehydration at 
150° C. or more is beloW 35 Wt %, or if the content of the 
reinforcing material is above 50 Wt %, it is observed the 
tendency such that the ?ame retardancy is unsatisfactory. If 
the content of one or more inorganic compounds capable of 
dehydration at 150° C. or more is above 80 Wt %, or if the 
content of the reinforcing material is beloW 5 Wt %, it is 
observed the tendency such that the pressure proof strength 
is unsatisfactory. 

Example 3 

[0031] If the resin is a phenol resin, it is preferable that the 
content of the phenol resin is at 25 to 60 Wt %, and the 
content of one or more inorganic compounds capable of 
dehydration at 150° C. or more is at 70 to 35 Wt %, and the 
content of the reinforcing material is at 5 to 40 Wt %. If the 
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content of one or more inorganic compounds capable of 
dehydration at 150° C. or more is beloW 35 Wt %, or if the 
content of the reinforcing material is above 40 Wt %, it is 
observed the tendency such that the ?ame retardancy is 
unsatisfactory. If the content of one or more inorganic 
compounds capable of dehydration at 150° C. or more is 
above 70 Wt %, or if the content of the reinforcing material 
is beloW 5 Wt %, it is observed the tendency such that the 
pressure proof strength is unsatisfactory. 

Example 4 

[0032] If the resin is one of urea resins, melamine resins, 
melamine phenol resins, and diallylphthalate resins, it is 
preferable that the content of the resin is at 30 to 65 Wt % 
and the content of one or more inorganic compounds capable 
of dehydration at 150° C. or more is at 65 to 30 Wt %, and 
the content of the reinforcing material is at 5 to 40 Wt %. If 
the content of one or more inorganic compounds capable of 
dehydration at 150° C. or more is beloW 30 Wt %, or if the 
content of the reinforcing material is above 40 Wt %, it is 
observed the tendency such that the ?ame retardancy is 
unsatisfactory. If the content of one or more inorganic 
compounds capable of dehydration at 150° C. or more is 
above 65 Wt %, or if the content of the reinforcing material 
is beloW 5 Wt %, it is observed the tendency such that the 
pressure proof strength is unsatisfactory. 

Example 5 

[0033] The organic and inorganic complex composition in 
accordance With the present invention contains one or more 
inorganic compounds capable of dehydration at 200° C. or 
more, and one or more reinforcing materials and thermo 
plastic resins. 

[0034] If the resin is one of polyacetal and polyacetal 
polymer alloy, preferably, the content of the resin is at 65 to 
80 Wt % and the content of one or more inorganic com 
pounds capable of dehydration at 200° C. or more is at 30 
to 15 Wt %, and the content of the reinforcing material is at 
5 to 20 Wt %. If the content of one or more inorganic 
compounds capable of dehydration at 200° C. or more is 
beloW 15 Wt %, or if the content of the reinforcing material 
is above 20 Wt %, it is observed the tendency such that the 
?ame retardancy is unsatisfactory. If the content of one or 
more inorganic compounds capable of dehydration at 200° 
C. or more is above 30 Wt %, or if the content of the 
reinforcing material is beloW 5 Wt %, it is observed the 
tendency such that the pressure proof strength is unsatisfac 
tory. 

Example 6 

[0035] The organic and inorganic complex composition in 
accordance With the present invention contains one or more 
inorganic compounds capable of dehydration at 250° C. or 
more, and one or more reinforcing materials and thermo 
plastic resins. 

[0036] If the resin is one of polybutylene terephthalate, 
Nylon 6, and Nylon MXD 6, or if the resin is the polymer 
alloy thereof, it is preferable that the content of the resin is 
at 45 to 80 Wt A, and the content of one or more inorganic 
compounds capable of dehydration at 250° C. or more is at 
50 to 15 Wt%, and the content of the reinforcing material is 
at 5 to 40 Wt %. If the content of one or more inorganic 
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compounds capable of dehydration at 250° C. or more is 
below 15 Wt %, or if the content of the reinforcing material 
is above 40 Wt %, it is observed the tendency such that the 
?ame retardancy is unsatisfactory. If the content of one or 
more inorganic compounds capable of dehydration at 250° 
C. or more is above 50 Wt %, or if the content of the 
reinforcing material is beloW 5 Wt %, it is observed the 
tendency such that the pressure proof strength is unsatisfac 
tory. 

Example 7 

[0037] The organic and inorganic complex composition in 
accordance With the present invention contains one or more 
inorganic compounds capable of dehydration at 340° C. or 
more, and one or more reinforcing materials and thermo 
plastic resins. 

[0038] If the resin is one of polyethylene terephthalate, 
Nylon 66, polyphenylene sul?de, Nylon 46, and Nylon 6T 
or if the resin is the polymer alloy thereof, it is preferable 
that the content of the resin is at 35 to 80 Wt %, and the 
content of one or more inorganic compounds capable of 
dehydration at 340° C. or more is at 45 to 15 Wt %, and the 
content of the reinforcing material is at 5 to 50 Wt %. If the 
content of one or more inorganic compounds capable of 
dehydration at 340° C. or more is beloW 15 Wt %, or if the 
content of the reinforcing material is above 50 Wt %, it is 
observed the tendency such that the ?ame retardancy is 
unsatisfactory. If the content of one or more inorganic 
compounds capable of dehydration at 340° C. or more is 
above 45 Wt %, or if the content of the reinforcing material 
is beloW 5 Wt %, it is observed the tendency such that the 
pressure proof strength is unsatisfactory. 

[0039] According to Examples 1 to 7, the inorganic com 
pounds contained in the organic and inorganic complex 
composition generate steam by thermal decomposition When 
the organic and inorganic complex composition is exposed 
to combustion, and the steam suppresses such combustion. 
Concurrently, combustion heat is deprived through the 
endothermic reaction during the steam generation. 

[0040] More speci?cally, When the organic and inorganic 
complex composition is exposed to combustion, the tem 
perature of the composition gradually rises to decompose 
organic polymers, and at temperatures of about 150 to 380° 
C. prior to the combustion of decomposition gases at about 
400 to 600° C., the inorganic compounds capable of dehy 
dration at 150° C. or more are subjected to thermal decom 
position to consequently generate steam as an incombustible 
gas. Concurrently, combustion heat is deprived through the 
endothermic reaction during steam generation, Whereby the 
organic and inorganic complex composition has excellent 
?ame retardancy. 

[0041] At temperatures for general use, no deposit occurs 
because the organic and inorganic complex composition 
does not contain a halogen ?ame retardant, and therefore, 
metal corrosion is not induced. 

[0042] In the aforementioned examples, examples of the 
inorganic compounds capable of dehydration at 150° C. or 
more include Zinc borate (2ZnO, 3B2O3, 3.5H2O), dosonite 
(NaAl(OH)2CO3) aluminium hydroxide (Al(OH)3), calcium 
hydroxide (Ca(OH)2), calcium aluminate (Ca3Al2(OH)12), 
magnesium hydroxide (Mg(OH)2), hydrotarsites 
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(Mg4Al(OH)12CO3 3H2O), basic magnesium carbonate 
(Mg4(CO3)3(OH)2 4H2O), polyphosphate ammonium 
((NH4PO3)n) and the like. These have forms in particles, 
?ber and ?ake. 

[0043] Among them, preference is given to dosonite, 
aluminium hydroxide, calcium hydroxide, calcium alumi 
nate, magnesium hydroxide, hydrotarsite, and basic magne 
sium carbonate in terms of no toxicity. 

[0044] Furthermore, preference is given to aluminium 
hydroxide (470 cal/g), calcium aluminate (340 cal/g), mag 
nesium hydroxide (320 cal/g), and basic magnesium car 
bonate (295 cal/g) from the respect that the endotherm is 
relatively great during dehydration reaction. 

[0045] When a thermosetting resin is contained, prefer 
ence is given to aluminium hydroxide because it has an 
appropriate viscosity as a molding material. 

[0046] When kneading is effected With a thermoplastic 
resin, the temperature for dehydration of the inorganic 
compounds is preferably above 200° C. so as to prevent the 
dehydration of the inorganic compounds during kneading. 

[0047] The inorganic compounds capable of dehydration 
at 200° C. or more include Zinc borate, dosonite, aluminium 
hydroxide, calcium hydroxide, calcium aluminate, magne 
sium hydroxide, basic magnesium hydroxide and the like. 

[0048] The inorganic compounds capable of dehydration 
at 250° C. or more include Zinc borate, calcium hydroxide, 
calcium aluminate, magnesium hydroxide, and the like. 

[0049] The inorganic compounds capable of dehydration 
at 340° C. or more include calcium hydroxide, magnesium 
hydroxide, and the like. Among them, preference is given to 
calcium hydroxide, calcium aluminate, and magnesium 
hydroxide from the respect of no toxicity. 

[0050] The inorganic compounds generating hydrogen 
may be used singly or may be used in combination With tWo 
or more thereof. 

[0051] The average particle siZe of the inorganic com 
pounds generating hydrogen is Without speci?c limitation. 

Example 8 

[0052] A molded article composed of the organic and 
inorganic complex composition to be used in a sWitch of the 
present invention contains one or more inorganic com 
pounds capable of dehydration at 150° C. or more and one 
or more reinforcing materials and thermoplastic resins. 

[0053] Preferably, if the resin is an epoxy resin, the content 
of the epoxy resin is at 15 to 65 Wt %, and the content of one 
or more inorganic compounds capable of dehydration at 
150° C. or more is at 80 to 30 Wt %, and the content of the 
reinforcing material is at 5 to 55 Wt %. If the content of one 
or more inorganic compounds capable of dehydration at 
150° C. or more is beloW 30 Wt %, or if the content of the 
reinforcing material is above 55 Wt %, it is observed the 
tendency such that the insulation properties after opening 
and closing the electrodes of the sWitch is unsatisfactory. If 
the content of one or more inorganic compounds capable of 
dehydration at 150° C. or more is above 80 Wt %, or if the 
content of the reinforcing material is beloW 5 Wt %, it is 
observed the tendency such that the pressure proof strength 
is unsatisfactory. 
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Example 9 

[0054] Preferably, if the resin is polyester, the content of 
the polyester is at 15 to 40 Wt %, and the content of one or 
more inorganic compounds capable of dehydration at 150° 
C. or more is at 80 to 35 Wt %, and the content of the 

reinforcing material is at 5 to 50 Wt %. If the content of one 
or more inorganic compounds capable of dehydration at 
150° C. or more is beloW 35 Wt %, or if the content of the 

reinforcing material is above 50 Wt %, it is observed the 
tendency such that the insulation properties after opening 
and closing the electrodes of the sWitch is unsatisfactory. If 
the content of one or more inorganic compounds capable of 
dehydration at 150° C. or more is above 80 Wt %, or if the 
content of the reinforcing material is beloW 5 Wt %, it is 
observed the tendency such that the pressure proof strength 
is unsatisfactory. 

Example 10 

[0055] If the resin is a phenol resin, it is preferable that the 
content of the phenol resin is at 25 to 60 Wt %, and the 
content of one or more inorganic compounds capable of 
dehydration at 150° C. or more is at 70 to 35 Wt %, and the 
content of the reinforcing material is at 5 to 40 Wt %. If the 
content of one or more inorganic compounds capable of 
dehydration at 150° C. or more is beloW 35 Wt %, or if the 
content of the reinforcing material is above 40 Wt %, it is 
observed the tendency such that the insulation properties 
after opening and closing the electrodes of the sWitch is 
unsatisfactory. If the content of one or more inorganic 

compounds capable of dehydration at 150° C. or more is 
above 70 Wt %, or if the content of the reinforcing material 
is beloW 5 Wt %, it is observed the tendency such that the 
pressure proof strength is unsatisfactory. 

Example 11 

[0056] If the resin is one of urea resins, melamine resins, 
melamine phenol resins, and diallylphthalate resins, it is 
preferable that the content of the resin is at 30 to 65 Wt %, 
and the content of one or more inorganic compounds capable 
of dehydration at 150° C. or more is at 65 to 30 Wt %, and 
the content of the reinforcing material is at 5 to 40 Wt %. If 
the content of one or more inorganic compounds capable of 
dehydration at 150° C. or more is beloW 30 Wt %, or if the 
content of the reinforcing material is above 40 Wt %, it is 
observed the tendency such that the insulation properties 
after opening and closing the electrodes of the sWitch is 
unsatisfactory. If the content of one or more inorganic 
compounds capable of dehydration at 150° C. or more is 
above 65 Wt %, or if the content of the reinforcing material 
is beloW 5 Wt %, it is observed the tendency such that the 
pressure proof strength is unsatisfactory. 

Example 12 

[0057] A molded article composed of the organic and 
inorganic complex composition to be used in a sWitch of the 
present invention contains one or more inorganic com 

pounds capable of dehydration at 200° C. or more and one 
or more reinforcing materials and thermoplastic resins. 
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[0058] If the resin is one of polyacetal and polyacetal 
polymer alloy, it is preferable that the content of the resin is 
at 65 to 80 Wt %, and the content of one or more inorganic 

compounds capable of dehydration at 200° C. or more is at 
30 to 15 Wt %, and the content of the reinforcing material is 
at 5 to 20 Wt %. If the content of one or more inorganic 

compounds capable of dehydration at 200° C. or more is 
beloW 15 Wt %, or if the content of the reinforcing material 
is above 20 Wt %, it is observed the tendency such that the 
insulation properties after opening and closing the electrodes 
of the sWitch is unsatisfactory. If the content of one or more 

inorganic compounds capable of dehydration at 200° C. or 
more is above 30 Wt %, or if the content of the reinforcing 
material is beloW 5 Wt %, it is observed the tendency such 
that the pressure proof strength is unsatisfactory. 

Example 13 

[0059] A molded article composed of the organic and 
inorganic complex composition to be used in a sWitch of the 
present invention contains one or more inorganic com 

pounds capable of dehydration at 250° C. or more and one 
or more reinforcing materials and thermoplastic resins. 

[0060] If the resin is one of polybutylene terephthalate, 
Nylon 6, and Nylon MXD 6, or if the resin is the polymer 
alloy thereof, it is preferable that the content of the resin is 
at 45 to 80 Wt %, and the content of one or more inorganic 

compounds capable of dehydration at 250° C. or more is at 
50 to 15 Wt %, and the content of the reinforcing material is 
at 5 to 40 Wt %. If the content of one or more inorganic 

compounds capable of dehydration at 250° C. or more is 
beloW 15 Wt %, or if the content of the reinforcing material 
is above 40 Wt %, it is observed the tendency such that the 
insulation properties after opening and closing the electrodes 
of the sWitch is unsatisfactory. If the content of one or more 

inorganic compounds capable of dehydration at 250° C. or 
more is above 50 Wt %, or if the content of the reinforcing 
material is beloW 5 Wt %, it is observed the tendency such 
that the pressure proof strength is unsatisfactory. 

Example 14 

[0061] A molded article composed of the organic and 
inorganic complex composition to be used in a sWitch of the 
present invention contains one or more inorganic com 

pounds capable of dehydration at 340° C. or more and one 
or more reinforcing materials and thermoplastic resins. 

[0062] If the resin is one of polyethylene terephthalate, 
Nylon 66, polyphenylene sul?de, Nylon 46, and Nylon 6T 
or if the resin is the polymer alloy thereof, it is preferable 
that the content of the resin is at 35 to 80 Wt %, and the 
content of one or more inorganic compounds capable of 
dehydration at 340° C. or more is at 45 to 15 Wt %, and the 
content of the reinforcing material is at 5 to 50 Wt %. If the 
content of one or more inorganic compounds capable of 
dehydration at 340° C. or more is beloW 15 Wt %, or if the 
content of the reinforcing material is above 50 Wt %, it is 
observed the tendency such that the insulation properties 
after opening and closing the electrodes of the sWitch is 



US 2002/0010243 A1 

unsatisfactory. If the content of one or more inorganic 
compounds capable of dehydration at 340° C. or more is 
above 45 Wt %, or if the content of the reinforcing material 
is below 5 Wt %, it is observed the tendency such that the 
pressure proof strength is unsatisfactory. 

[0063] According to Examples 7 to 14, When arc is gen 
erated betWeen contacts during opening and closing of the 
electrodes of the sWitch, free carbon generated via the arc 
from the box of the sWitch and the organic materials 
constituting the inside of the sWitch, and metals in sublima 
tion and melt metal liquid droplets in dispersion, generated 
via the arc from the contacts and the metallic materials 
constituting the inside of the sWitch, are insulated With gas 
to provide insulation, Which gas is generated from the 
inorganic compounds through dehydration via the arc. 

[0064] At the opening and closing of the electrodes of the 
sWitch, arc is generated betWeen the contacts of the elec 
trodes, so that the temperature generally rises up to about 
400° C. to 6,000° C. Consequently, the electrodes, the 
contacts and the metallic materials constituting the inside of 
the sWitch are heated, Whereby metallic steam and melt 
metal liquid droplets are generated and dispersed. Then, not 
only the arc but also such metallic steam and melt metal 
liquid droplets decompose the box of the sWitch and the 
organic materials constituting the inside of the sWitch to 
generate free carbon. Also, gas to provide insulation is 
generated from the inorganic compounds contained in the 
molded articles composed of the organic and inorganic 
complex composition. 

[0065] Herein, the term “gas to provide insulation” means 
the gas having the property to insulate free carbon, metallic 
steam and melt metal liquid droplets. 

[0066] When gas capable of reacting With the free carbon, 
the metallic steam and the meld metal droplets is generated, 
the gas reacts With the free carbon, the metallic steam and 
the melt metal liquid droplets to disperse reaction products 
of the gas With the free carbon, metallic steam and melt 
metal liquid droplets. As has been described above, insulated 
matters and those initially having insulating properties are 
deposited on the inner surface of the box of the sWitch and 
the surface of the inner components of the sWitch. 

[0067] Thus, free carbon, metallic steam and melt metal 
liquid droplets With larger contribution to the decrease in 
electric resistance are insulated to prevent the decrease in 

electric resistance, thereby suppressing the decrease of insu 
lation after arc generation. 

[0068] When free carbon, metallic steam and melt metal 
liquid droplets are insulated, the generated gas to provide 
insulation cannot get close to the contacts because high 
pressure steam is generated and expanded via the arc, so that 
an layer of insulated free carbon, metallic steam and melt 
metal liquid droplets is not formed near the contacts, 
Whereby continuity cannot be blocked. 

[0069] Examples of the inorganic compounds capable of 
dehydration at 150° C. or more include Zinc borate (2ZnO, 
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3B2O3, 3.5H2O), dosonite (NaAl(OH)2CO3), aluminium 
hydroxide (Al(OH)3), calcium hydroxide (Ca(OH)2), cal 
cium aluminate (Ca3Al2(OH)12), magnesium hydroxide 
(Mg(OH)2), hydrotarsites (Mg4Al(OH)12CO3 3H2O), basic 
magnesium carbonate (Mg4(CO3)3(OH)2 4H2O), polyphos 
phate ammonium ((NH4PO3)n) and the like. These have 
forms in particles, ?ber and ?ake. 

[0070] Because these inorganic compounds are not 
capable of dehydration When the temperature is not 150° C. 
or more, the compounds do not decompose if contained in 
a thermosetting resin to be molded around about 140° C. as 
the mold temperature. Therefore, molded articles therefrom 
can satisfactorily exhibit the role as the composition of an 
insulating material for extinction of arc. 

[0071] Among them, preference is given to dosonite, 
aluminium hydroxide, calcium hydroxide, calcium alumi 
nate, magnesium hydroxide, hydrotarsites, and basic mag 
nesium carbonate, from the respect of no toxicity. 

[0072] When kneading is effected With a thermoplastic 
resin, aluminium hydroxide is preferable because it has an 
appropriate viscosity as a molding material. 

[0073] When kneading is effected With a thermoplastic 
resin, the temperature for dehydration of the inorganic 
compounds is preferably above 200° C. so as to prevent the 
dehydration of the inorganic compounds during kneading. 
More preferably, the temperature is 250° C. or more. Most 
preferably, the temperature is 340° C. or more. 

[0074] Examples of the inorganic compounds capable of 
dehydration at 200° C. or more include Zinc borate, dosonite, 
aluminium hydroxide, calcium hydroxide, calcium alumi 
nate, magnesium hydroxide, basic magnesium carbonate, 
and the like. 

[0075] Examples of the inorganic compounds capable of 
dehydration at 250° C. or more include Zinc borate, calcium 
hydroxide, calcium aluminate, magnesium hydroxide, and 
the like. 

[0076] Examples of the inorganic compounds capable of 
dehydration at 340° C. or more include calcium hydroxide, 
magnesium hydroxide, and the like. 

[0077] Among them, preference is given to calcium 
hydroxide, calcium aluminate, and magnesium hydroxide 
from the respect of no toxicity. 

[0078] The inorganic compounds generating gas to pro 
vide insulation, Which gas is capable of reacting With free 
carbon, metallic steam and melt metal liquid droplets, may 
be used singly or in combination of tWo or more thereof. 

[0079] The average particle siZe of the inorganic com 
pounds generating the gas to provide insulation is Without 
speci?c limitation. 

[0080] The reinforcing material to be used in the 
Examples 1 to 14 Will be explained hereinbeloW. The 
reinforcing material means one or more selected from the 

group consisting of glass ?ber, inorganic minerals, ceramic 
?ber and the like. 
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[0081] The reinforcing material is used for improving 
pressure proof strength and arc extinguishing potency. 

[0082] In the reinforcing material, the total content of a 
metal compound in the form of M20 (NaZO, LiZO, etc.) 
from the periodic table 1A metals (Li, Na, K, Rb, Cs, Fr) is 
1% or less. When the content is above 1%, the arc extin 
guishing potency is deteriorated. Preferably, the total content 
of the metal compounds should be 0.6% or less, more 
preferably, 0.15% or less. 

[0083] Glass ?ber means a ?ber-like matter composed of 
glass, and is not speci?cally limited as far as the total content 
of the metal compounds from the periodic table 1A metals 
is satisfactory. Such glass material includes E glass, S glass, 
D glass, T glass and silica glass. 

[0084] Glass ?ber products include long ?ber, short ?ber 
or glass Wool. As the reinforcing material for a thermoplastic 
resin, preference is given to short ?ber. The reinforcing 
material for a thermosetting resin is Without speci?c limi 
tation, but When the material is used for polyester resin in the 
form of sheet, long ?ber is speci?cally preferable because 
the ?ber is not readily cut at the process of material 
production and so as to improve pressure proof strength of 
molded articles. 

[0085] Preferably, the diameter of the glass ?ber is 6 to 13 
lm and the aspect ratio is 10 or more, from the respect of 
pressure proof strength. From the respect of pressure proof 
strength, also, the glass ?ber is preferably processed With a 
processing agent such as a silane coupling agent. 

[0086] Speci?c examples of inorganic minerals include 
calcium carbonate, clay, talc, mica, barium peroxide, alu 
minium oxide, Zircon, cordierite, mullite, Warastnite, White 
mica, magnesium carbonate, dolomite, magnesium sulfate, 
aluminium sulfate, potassium sulfate, barium sulfate, Zinc 
?uoride, magnesium ?uoride, and the like, With advantages 
such as the improvement of thermal deformation tempera 
ture and dimensional stability. 

[0087] From the respect of the requirement of the total 
amount of metal compounds from the periodic table 1A, 
preference is given to calcium carbonate, talc, Warastnite, 
barium peroxide, aluminium oxide, magnesium carbonate, 
magnesium sulfate, aluminium sulfate, potassium sulfate, 
barium sulfate, Zinc ?uoride, magnesium ?uoride, and the 
like. 

[0088] From the respect of pressure proof strength, cal 
cium carbonate is preferably modi?ed With a surface modi 
?er such as fatty acid including stearic acid, so as to improve 
the dispersibility into a resin. 

[0089] Ceramic ?ber means ceramic ?ber-like materials, 
Without speci?c limitation as long as the total amount of 
metal compounds from the periodic table 1A is satisfactory. 
Speci?c examples of ceramic ?ber include aluminium sili 
cate ?ber, aluminium borate ?ber, aluminium borate Whis 
ker, alumina Whisker and the like, from the respect of the 
improvement of arc extinguishing potency and pressure 
proof strength. 
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[0090] Preferably, the diameter of ceramic ?ber is 1 to 10 
lm and the aspect ratio is 10 or more from the respect of 
pressure proof strength. 

[0091] As the reinforcing material, one or tWo or more 
thereof may be used. When tWo or more thereof are to be 

used, combinations of the glass ?ber With the inorganic 
mineral, the glass ?ber With the ceramic ?ber, the inorganic 
mineral With the ceramic ?ber, the glass ?ber With another 
glass ?ber, the inorganic mineral With another inorganic 
mineral, the ceramic ?ber With another ceramic ?ber, and the 
combination of the glass ?ber, the inorganic mineral and the 
ceramic ?ber, are suggested Without speci?c limitation, but 
the combination of the glass ?ber With the inorganic mineral 
is advantageous in that the raW materials are not costly. 

[0092] Then, resins Will noW be explained. The resin is a 
thermosetting resin or a thermoplastic resin. 

[0093] The thermosetting resin is one selected from the 
group consisting of urea resins, melamine resins, melamine 
phenol resins, diallylphthalate resins, phenol resins and 
polyester resins. 

[0094] The thermosetting resin is used so as to improve 
pressure proof strength, heat-resistant form retention, and 
arc extinguishing potency. 

[0095] Urea resins and melamine resins are used because 
they do not have aromatic rings so that arc extinguishing 
potency can be elevated and heat-resistant form retention is 
satis?ed. 

[0096] Melamine phenol resins are used, because the 
resins have melamine in the structures thereof so that arc 

extinguishing potency can be improved and pressure proof 
strength and heat-resistant form retention are satisfactory 
simultaneously. 

[0097] Diallylphthalate resins are used so as to improve 
pressure proof strength and heat-resistant form retention. As 
the reinforcing material, glass ?ber is used to further 
improve pressure proof strength and heat-resistant form 
retention. 

[0098] Phenol resins are used so as to improve pressure 
proof strength and heat-resistant form retention. By adding 
Wood poWder and cloth into phenol resins, the material cost 
gets loW advantageously. 

[0099] Polyester resins are used so as to improve pressure 
proof strength and heat-resistant form retention. When the 
resins are used as a raW material in the form of sheet, glass 
?ber in the form of long ?ber can be contained therein, to 
further improve pressure proof strength and heat-resistant 
form retention. 

[0100] The thermosetting resin as the principal component 
may optionally be blended or copolymeriZed With an elas 
tomer or gum. 

[0101] The elastomer or gum is used in such blending or 
copolymeriZation, so as to further improve impact resis 
tance. 
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[0102] The elastomer to be used for the blending or the 
copolymeriZation may include polyole?n elastomer, poly 
ester elastomer and the like, and more speci?cally, prefer 
ence is given to polyole?n elastomer from the respect of 
pressure proof strength. 

[0103] The gum to be used for the blending or the copo 
lymeriZation may include butadiene gum, ethylene propy 
lene gum, acrylate gum, nitrile butadiene gum and the like, 
and more speci?cally, preference is given to nitrile butadiene 
gum from the respect of pressure proof strength. 

[0104] The ratio for such blending or copolymeriZation of 
either of elastomer or gum should be 5 to 30 parts, more 
preferably 10 to 25 parts to 100 parts (parts by Weight) of a 
thermosetting resin, from the respect of heat resistance and 
pressure proof strength. 

[0105] Then, the thermoplastic resin Will noW be 
explained beloW. 

[0106] From the respect of the environment and conditions 
Where sWitches are used, the thermoplastic resin is prefer 
ably a material With oil resistance, but Without speci?c 
limitation. Speci?cally, preference is given to polyacetal, 
polyethylene terephthalate, polybutylene terephthalate, 
polyamide, polyphenyl sul?de and the polymer alloy mate 
rial thereof from the respect of heat resistance and pressure 
proof strength. 

[0107] Among the thermoplastic resin, polyacetal and 
polyamide are preferable because they do not have aromatic 
rings, in terms of the improvement of arc extinguishing 
potency. 

[0108] The thermoplastic resin is used so as to improve 
pressure proof strength and arc extinguishing potency and to 
design the shortening of molding time because the resin is 
applicable When parts should be thinned or should be 
prepared into complex forms. 

[0109] Amolded articles composed of various organic and 
inorganic complex compositions according to the aforemen 
tioned Examples 8 to 14 Was applied to boxes, cross bars, 
handles and trip bars as the components of a sWitch. The 
examples thereof are described hereinbeloW. 

Example 15 

[0110] FIG. 1 is a schematic perspective vieW depicting 
the appearance of a circuit breaker; and FIG. 2 is a sche 
matic perspective vieW depicting the state Without cover. In 
the ?gures, 1 represents box composed of base 2 and cover 
3. 4 represents mobile contacts individually contacting With 
and separating from ?xed joints (not shoWn) of individual 
electrodes, and any of them is supported concurrently With 
cross bar 5. 6 represents a device for extinguishing arc, 
Which is mounted in front of mobile contacts 4 and is 
composed of arc extinguishing board 6a and arc extinguish 
ing side board 6b. 7 represents handle protruding outWard 
from box 1, and opens and closes the mobile contacts 4 
through opening and closing part 8. 9 represents trip bar 
constituting tripping device 10. FIG. 3 is a schematic 
perspective vieW depicting the state Wherein a part of the 
base formed by compact double molding is cut. In the ?gure, 
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base 2 has base inside 2a composed of the inorganic and 
organic complex composition of the present invention and 
base outside 2b composed of a structural composition, 
Wherein a part holding opening and closing part 8, both 
contacts, arc extinguishing device 6 and trip bar 9 is doubly 
molded. 

[0111] According to this example, arc is generated 
betWeen the contacts of the electrodes When the electrodes 
of the sWitch are opened and closed, and free carbon 
generating from the organic material constituting the inside 
and metallic steam and melt metal liquid droplets generating 
from the metallic parts constituting the inside are modi?ed 
into insulated bodies by gas to provide insulation, the gas 
being generated from the inorganic compounds being con 
tained in the organic and inorganic complex composition 
constituting the base inside 2a and being capable of dehy 
dration at 150° C. or more, Whereby the decrease of electric 
resistance of the base inside is prevented to improve the 
insulation potency of the electrodes after opening and clos 
ing of the electrodes of the sWitch. Also, the damage of the 
base of the box due to high-pressure steam generated via the 
arc is simultaneously prevented by the structural composi 
tion forming the base outside 2b, advantageously. 

Example 16 

[0112] FIG. 4 is a schematic explanatory vieW depicting a 
compact double molding method of the base of a box by 
means of the organic and inorganic complex composition in 
the form of sheet in accordance With the present invention. 
In the ?gure, 11 represents the organic and inorganic com 
plex composition in the form of sheet; 12 represents a 
structural composition in the form of sheet; 13a represents 
bottom mold; and 13b represents upper mold. Firstly, the 
organic and inorganic complex composition in the form of 
sheet 11 is placed on the bottom mold 13a, and the structural 
composition in the form of sheet 12 is mounted thereon to 
completely cover the organic and inorganic complex com 
position in the form of sheet 11. The production method can 
readily produce base 2 of the box composed of the inner base 
2a comprising the organic and inorganic complex compo 
sition of the present invention and the outWard base 2b 
comprising the structural composition. Also, the cover may 
be produced by the same method. 

Example 17 

[0113] FIG. 5 is a schematic perspective vieW depicting 
the state Wherein a part of a cross bar formed by transfer 
molding is cut. In the ?gure, cross bar 5 has surface layer 
part 5a formed from the organic and inorganic complex 
composition of the present invention and inner layer part 5b 
formed from a structural composition. 

[0114] According to the Example, free carbon, metallic 
steam and melt metal liquid droplets, Which are all generated 
by arc generation betWeen the contacts of electrodes during 
opening and closing of the electrodes of a sWitch, are 
modi?ed into insulated bodies With gas to provide insulation 
Which gas is generated from the inorganic compounds being 
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contained in the organic and inorganic complex composition 
forming the cross bar surface layer part 5a and being capable 
of dehydration at 150 or more, Whereby the decrease of 
electric resistance is prevented on the surface of the cross bar 
over the sWitch phase, Which is advantageous for the 
improvement of the insulation over the sWitch phase. Simul 
taneously, it is advantageous that the damage of the cross bar 
via high-pressure steam generated With the arc is prevented 
With the structural composition forming the cross bar inner 
layer part 5b. 

Example 18 

[0115] FIG. 6 is a schematic perspective vieW depicting 
the state Wherein a part of a trip bar formed by transfer 
molding is cut. In the ?gure, trip bar 9 has surface layer part 
9a formed from the organic and inorganic complex compo 
sition of the present invention and inner layer part 9b formed 
from a structural composition. 

[0116] According to the Example, free carbon, metallic 
steam and melt metal liquid droplets, Which are all generated 
by arc generation betWeen the contacts of electrodes during 
opening and closing of the electrodes of a sWitch, are 
modi?ed into insulated bodies With gas to provide insulation 
Which gas is generated from the inorganic compounds being 
contained in the organic and inorganic complex composition 
forming the trip bar surface layer part 9a and being capable 
of dehydration at 150 or more, Whereby the decrease of 
electric resistance is prevented on the surface of the trip bar 
over the sWitch phase, Which is advantageous for the 
improvement of the insulation over the sWitch phase. Simul 
taneously, it is advantageous that the damage of the trip bar 
via high-pressure steam generated With the arc is prevented 
With the structural composition forming the trip bar inner 
layer part 9b. 

Example 19 

[0117] FIG. 7 is a schematic perspective vieW depicting 
the state Wherein a part of a handle formed by transfer 
molding is cut. In the ?gure, handle 7 has surface layer part 
7a formed from the organic and inorganic complex compo 
sition of the present invention and inner layer part 7b formed 
from a structural composition. 

[0118] According to the Example, free carbon, metallic 
steam and melt metal liquid droplets, Which are all generated 
by arc generation betWeen the contacts of electrodes during 
opening and closing of the electrodes of a sWitch, are 
modi?ed into insulated bodies With gas to provide insulation 
Which gas is generated from the inorganic compounds being 
contained in the organic and inorganic complex composition 
forming the handle bar surface layer part 7a and being 
capable of dehydration at 150 or more, Whereby the decrease 
of electric resistance is prevented on the surface of the 
handle 7, Which is advantageous for the improvement of the 
insulation of the sWitch. Simultaneously, it is advantageous 
that the damage of the handle via high-pressure steam 
generated With the arc is prevented With the structural 
composition forming the handle inner layer part 7b. 
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Example 20 
[0119] FIG. 8 is a schematic perspective vieW depicting 
the state Wherein a part of a handle formed by injection 
tWo-color molding is cut. In the ?gure, handle 7 has inside 
part 71a formed from the organic and inorganic complex 
composition of the present invention and outside part 7b 
formed from a structural composition. Deposition of free 
carbon, metallic steam and melt metal liquid droplets occurs 
principally to the inside of a sWitch to decrease electric 
resistance, Which are all generated by arc generation 
betWeen the contacts of electrodes during opening and 
closing of the electrodes of the sWitch. By forming those, 
except handle 71a facing the inside of the sWitch, With the 
structural composition, the strength of repeated opening and 
closing of handles is advantageously improved. 

Example 21 
[0120] FIG. 9 is a schematic perspective vieW of a base. 
In the ?gure, the peripheral part 21a of the contacts of base 
2 of the box of a sWitch, ie. central electrode part, is formed 
from the organic and inorganic complex composition of the 
present invention, While other parts 21b of the base are 
formed from a structural composition. 

[0121] According to the Example, in the case of a sWitch 
With three electrodes, not only the decrease of electric 
resistance due to the deposition of free carbon, metallic 
steam and melt metal liquid droplets generated by arc 
generation betWeen the contacts of the individual electrodes 
Was markedly loW; but also the decrease of electric resis 
tance on the sides of electric poWer supply/load of the 
central electrode Was distinctively poor compared With both 
of the left and right electrodes because the sWitch system 
part composed of a metal material of electric continuity Was 
positioned at the central electrode. By forming the periph 
eral part 21a of the contacts of the base, ie. central electrode 
part, With the organic and inorganic complex composition of 
the present invention, the insulation resistance on the sides 
of electric poWer supply/load on the central electrode is 
advantageously improved. Simultaneously, it is advanta 
geous that the damage of the box via high-pressure steam 
generated With the arc is prevented With the structural 
composition forming the other parts 21b of the box. Fur 
thermore, such effect is not limited to sWitches With three 
electrodes, but the effect is brought about for sWitches With 
tWo or four electrodes. 

[0122] Molded articles composed of the organic and inor 
ganic complex composition of the present invention may be 
any one of thermoplastic resins and thermosetting resins. By 
subjecting a molded article of a preliminarily molded 
peripheral part of contacts to injection tWo-color molding, 
the base of a box can readily been produced. OtherWise, by 
compact double molding using a material composed of the 
organic and inorganic complex composition or a molded 
article composed of the organic and inorganic complex 
composition, the base of a box can readily been produced. 

Example 22 
[0123] FIG. 10 is a schematic explanatory vieW depicting 
a compact double molding method, comprising placing a 
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molded article composed of the organic and inorganic com 
plex composition constituting the peripheral part of the 
contacts or a material 21 composed of the organic and 
inorganic complex composition, at a position corresponding 
to the peripheral part of the contacts in a mold for compact 
molding, and placing structural composition 22 of a ther 
mosetting resin at other parts for molding. By the method, 
the base of a box can readily been produced. 

Example 23 

[0124] FIG. 11 is a schematic explanatory vieW depicting 
a compact double molding method, comprising placing a 
molded article or a material 211 composed of the organic 
and inorganic complex composition constituting the periph 
eral part of the contacts, at a position corresponding to the 
peripheral part of the contacts in a mold for compact 
molding, and covering the molded article or material 211 
composed of the organic and inorganic complex composi 
tion constituting the peripheral part of the contacts With a 
sheet material 212 composed of a thermosetting resin for 
molding. By the method, the base of a box can readily been 
produced. Simultaneously, the organic and inorganic com 
plex composition placed at the part corresponding to the 
peripheral part of the contacts in the mold, in accordance 
With the present invention, does not appear outside of the 
base of the box, but the outside of the base is covered With 
the sheet material 212 composed of a thermosetting resin, 
and therefore, it is advantageous that the damage of the box 
With high-pressure steam generated With arc can be pre 
vented. 

Example 24 

[0125] FIG. 12 is a schematic perspective vieW depicting 
base. In the ?gure, the electric poWer supply side 2c in the 
base 2 of the box is formed of the organic and inorganic 
complex composition of the present invention. 

[0126] According to the Example, the electric supply side 
2c of the base is formed of the organic and inorganic 
complex composition of the present invention, Whereby the 
decrease of electric resistance due to the deposition of free 
carbon, metallic steam and melt metal liquid droplets is 
advantageously prevented. Simultaneously, an economical 
advantage is also brought about by forming the load side of 
the sWitch With an economical structural composition of the 
material unit price being loW. 

Example 25 

[0127] Explanation Will noW folloW about a method for 
producing the electric poWer supply side of the base of a box 
With the organic and inorganic complex composition of the 
present invention. 

[0128] The organic and inorganic complex composition of 
the present invention may be any one of a thermoplastic 
resin and a thermosetting resin. By subjecting a molded 
article of a preliminarily molded electric poWer supply side 
of the base to injection tWo-color molding, the base of a box 
can readily been produced. By placing a molded article 
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composed of the organic and inorganic complex composi 
tion on the side of electric poWer supply in a mold for 
compact molding, and placing a material of a thermosetting 
resin on the load side in the mold for compact molding, the 
base of a box can readily been produced. Also, by placing a 
material composed of the organic and inorganic complex 
composition of a thermosetting resin in accordance With the 
present invention on the side of electric poWer supply in a 
mold for compact molding, and placing a material of a 
thermosetting resin on the load side in the mold for compact 
molding, the base of a box can readily been produced. In 
terms of productivity, the above method is preferable. 

[0129] The folloWing shut-off test and meg measuring test 
Were carried out on sWitches having at least one of a box, a 

cross bar, a handle and a trip bar, of Which the entirety or a 
part is composed of various organic and inorganic complex 
compositions. 

[0130] Shut-off Test 

[0131] At a closing state, by passing excess electric cur 
rent of 3-phase 460 V/30 KA, a mobile contact is opened to 
generate arc current. If the shut off of the arc current is 

successful, or if no damage or crack is observed in the inner 
parts of circuit breakers or boxes after shut-off, the test can 
be passed. 

[0132] Meg Measuring Test 

[0133] The test is carried out as folloWs. 

[0134] After the shut-off test, the insulation resistance is 
measured With an insulation resistor described in J IS C1302. 
The results are shoWn as the minimum insulation resistance. 

When a sample Was a box, the insulation resistance betWeen 
the contacts or betWeen the electric supply loads Was mea 

sured. When a sample Was a handle, the insulation resistance 
betWeen the gap of the cover and the handle and the main 
circuit Was measured. When a sample Was a trip bar or a 

cross bar, the insulation resistance of the surface layer 
betWeen the terminals of the part Was measured. 

[0135] Using a sample piece composed of the generated 
organic and inorganic complex composition, the folloWing 
combustion test Was carried out. 

[0136] Combustion Test 

[0137] Vertical combustion test and horiZontal combustion 
test described in UL94. Based on the vertical test, the results 
are shoWn in values corresponding to V-0, V-l, and V-2. 
Based on the results of the horiZontal test, the results are 
shoWn in values corresponding to HB. 

[0138] Firstly, samples 1 to 14 are explained. A trip bar 
shoWn in FIG. 6 Was prepared from organic and inorganic 
complex compositions described in Tables 1 and 2. The resin 
Was acid anhydrous epoxy resin. As the inorganic compound 
capable of dehydration at 150° C. or more, aluminium 
hydroxide Was used. As the reinforcing material, glass ?ber 
and calcium carbonate Were used. As a comparative 
example, a trip bar of a composition With the content of a 
resin polybutylene terephthalate at 70 Wt % and the content 
of a reinforcing material glass ?ber at 30 Wt %. 






















