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A CROSSLINKED, FLAHE-RETARDANT RESIN COMPOSITION AND THE INSULATED WIRE
HAVING LAYER USING THE ABOVE COMPUSITION

The present invention, in general, relates to a crosslinked,

flame-retardad resin composition and the insulated wire having a sheath layer,

5.}

end particularly to & crosslinked, flame-retardant resin composition capable
of protscting a flammable inner material from a direct fire and an

insalated wire having a sheath 1laysr usging the sbove composition.

s

10 It Is knovn to those skilled to the art that an insulated vwirs usad
in  high voltage-operating electric equipments such as television sats,
microvave ovens, duplicatoers and satc. has such & structure that an
electric wire is coated with an insulating layer vhich is encapsulated

-~ ———-vith a8 protecting-sheath-layer~———as—an—insulating layer for the insulated

15 wire, there has been u;ed 8 polymer of polyethlylene or polypropylene, The
polymers have such an excellent insulation resistance property that they are
endurable to high voltages up to several tens of KVs. Such polymérs, howsvar,
have a disadvantage of being conmbustible in themselves. To overcome the
combustible property of polyethylene or polypropylene, in general, additives‘

20 such as flame-retardant £illers or the like are added. The addition of suchm

additives, hovever, causes to deteriorate the insulation resistance property

of the polymers in spite of giving an lmprovemsnt of flfae-retgﬁdancy to tham ;% i

So, the vire coated with the polymers havxng such ad&ltiVes is not, suztable
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for a high wvoltage-operating equipment.

In an effort to mnake up for +the deficient proparty of flammahilify
of the polymers, a mnaterial for a sheath iayer vhich protacts the flammable
insulating layer 1is made to have an excellent property of flame-retardancy.

5 Polyvinylchlorige,' erosslinked polyvinylchloride or crosslinked
flame-retardant polyethylene has bean chisfly used for a conventional sheath
layer. When <they ars mad; to have a properiy of nigh flame-retardancy,
mechanical properties and flexibility thereof are deteriorated so largely that
the wire sheathed' vith them is unsatisfactory to be applied te the slactric

+g  equipments.

in fast, the sheath layer of insulated wire is not necessarily to have

-
(4]

high insulation resistance, it is prafsrable to mininize deteriorétioa of
flexibility as nmuch as poésible vhen the matarial for sheath layer is made to
have an excellent property of flame-retardancy. .The gbave mentioned
conventional materials for sheath layer have an excellsnt property of
flame-ratardancy and yet, da not shov good flexibilisy. Thus, the above
mentioned conventional materials are not desirable for sheath naterials of

insulated wire in the viswpoint of flame-retardancy and flsxibility.

For solving ths problems above stated, tha present inventors have
recognized that there exists 3 need for a material that is capable of being
applied for an Ainsulated wire that is éuitable for high valtage-operating
equipnent.

Accordingly, in one aspect of the present invention, there is provided a

ne
LY

resin composition that has good flegibilitys- wnd  flame-retprdagey, s

simultaneously.
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In another aspect of the present inventich, there is provided the

insulated wire having shesath layer of the compesition.
To accomplish the foregeing and related objects, this invention
comprises the features of improvement hereafter fully described and the

5 folloving description setting forth in detail certain illustrated embodiments
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The flame;retardant resin composition accordinq. to the present

10 invention comprises ethyleneVinylacetate-vinquhloride graft copolymer
(hersinafter: "EVA-YCY) as & base component, which itsslf has fundamental
flexibility and & property of flame-retardancy, as well as .a good
£iller-loading property. EVA is & kind of ethylenevinylacetate copolymer which

is structured to have an ethylene nzin chain from which & number of

15 vinylacetats groups, & volumetriecally large group, are pending, so has an
excellent flexibility and a good filler-leading property. In EVA~VC, to the

ethylenevinylacetate copolymer are grafted polyvinyl chloride chains having

— . Chloride groups that provide an excellent property of flame-ratardancy for the

polyner. Accordingly, this polymer i; suitable for the main polymer for a
50 flame-retardant resin composition because of its inherit properties of
flexibility and flame-retardancy. In addition, BVA-VC has a property in  that
EVA~-VC is foamed by decomposed gas generated at burning. & foameﬁ carbonated
layer plays a role of a protecting wall vhich is capable of prsventing a
tlammable insulator encapsulated thereby from being directly sxposed to a

flame, so that a sheath layer of EVA-VC is able to prevent or retard burning.

N
n

In order to give more improvement of flame-retardant property to EVA-VC

polymer, an additional mnethod may be souéht in which flame-retardant fillers



be granted to ne, and the nethod by which éxtension whi ch extends fromthe
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the inpeller and said nearer support plate in 55710 Thi s invention
relates to the nounti'ng of " a manner pernitting some flexing of said
rotatabl e i nprs e HalBdeh Regdfach | S NDre par- unsupported length of and thus

sone trans- ncerned with the mounting of axial novenent of
the inmpeller t lﬂF'pel | er shafts fo* tentrifugal or other the
housi ng and i ons per- rotary punps. :

mtting such inpeller novenment, and there 60

are added to EVA-VC.

Flexibility and a property of flame-retardation of EVA-VC is determined
by the contents of ethylenevinylacetate and vinyl chloride, In general, the
more the content of ethylenevinylacetate is high, the more flexible is EvVA-VC.

5 On the other hand, the more the content of vinyl chloride is high, the baetter
is the property of flama-retardancy But a quantity of vinylenlorides lower
the flexibilicy of EVA-VC, Thus, it Is important to s=2lect & proper EVA-VC
in vhich the content ratie of ethylerevinylacetate and vinyl chloride is such
that EVA-YC is excellent in a property o? flame-retardancy and flexibility,

1C simultarscusly. '

The resin composition according to th; present invention is &g
flame~ratardant composition that comprises BEVA-YC &s a bass componént in

combination with chlorinated polyethylene, thermal stabilizers, satioxidants,

h

lane-rezardant fillers, lubricants and monomers vith multifunctional ¢roup.
15 In eaccordance with the present inveation, thers iIs provided
flame-retardant composition essentially consistzs of 1)0 veight parts ¢of EVA-VC,

10 to 70 wveight parts of chlorinated polysthylame, 40 to 120 veight parts of

flame-retardant fillers and 5 to 20 velght parts of nonomers with

muitifunctional group.
*0 The EVA-VC used in the present invention is preferably selestsd to have
25 to 75% of vinylchloride by weight. .
Chlerinated polyethylene is preferable in the chlorine content of 25 to
45% by veight, and both ¢rystalline and amorphous types are possible to employ.
Chlorinated polyethylene reinforces a mgchanicai strength and <he property of
g flame-retardancy and improves an adhesion to polyethylens insulator.
Flame~retardant fillers preferably comprise 10 to 30 weight parts of

antimony trioxide, 10 to 80 geight parts of metal hydroxides such as aluminum



15 ° An object of this invention is to provide being a flexible or
floating liquid seal 82 33%@88%proved manner of nounting ashaft for |ocated

about 't griBPedd edie: BN EUNIDEN iSORN PATeLAR SsApsdsber in bearings and wher gby
terposed between the inpeller and the mai nt enance of the support means

and bearing-provitded-on t-he.said nearer support bearing is

subst ant i aky; &%HI inated and plate at a point close to such nearer support °
65 20 wher o1 depicedyi ded a sealing neans plate to prevent

ext r aneous i ﬂ, H E to prevent the passing of extraneous matter

t he bearing ricting said shaft« § -or unwanted or undesirable

fluids from trans-axial novenent. externally of the nounting neans to
or al ong The support and seal ing neans of this

hydroxide, magnesium hydroxide and eta,, and 10 to 30 veight parts of zing
horate and may comprise clay, asbsstos, mica, calcium carbonate, bariunm
sulfate and etc., in addition, Antimony trioxide is burned vith halogen such
és chlorine to be formed into halogenated antimony, for ezanple, antimony
5 trichloride, and a group of non-volatile oxide compound is produced in a f£lame
to dissipate the energy of the flame, Metzl hydrate contributes to an
effect of flame-retardaney by 'a manner in that when the metal hydrate is
burned in a flame, the hydrated water is vaporized to ahsorb ths energy of
the flanme. Zine borate 1s knawn to provide an synergistic effect of
) flame-retardancy vhen used in combination with antimony trioxide, and to
grohibit the generation of gas when burned. .
Such a {flame~retardant fillers not only provids an improvement of the
property of <flame-retardancy but also support the carbonatad layer of EVA-vyC
in exder not to collapss.

As the monomer vith multifunctional group used in the pressnt invention,

L9 ]

there may be employsd a monomer with bifunctional group or trifunctional group,
preferably Ronoer with trifuncticnal group, such as

trimethylolpropanetrimethacrylate, triarylisocyaurnate and eic.

The monomer with multifunctional group may be crosslinked by methods suéé

85 peroxide crosslinking and electron beam cresslinking. Crosslinking by

<

g¢lectron  beanm enargy” is efficient to an extrudad product such as electric
vires. - |
4 three-dimensional structure is formed by crosslinking, which
plays an important role in foaming and supporting the cerbonzted layer vhen
3 burned. Therefo;e, the resin composifion gecording to the present invention
must be applied vith a crosslinking process.

In accordance  wvith  the present invention, an electric vire for



the inpeller shaft or vice versa, particularly invention is particularly
appl i cabl e to the B0 3% 2648 the support neans and inpeller shaft nounting

of the gr g8t t I 2a¢g Ngs. P.9
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ot her %% y puﬁ% ang e 1nvention wll Anot her object of this

I nventi on’i's to--new be-descri bed by way of exanple and provi de a

75 30 nay the support and beari ng Figure 1 is a

di agrammat i means so that &n8 Mpel | er mounted on the

secti onal V|em/|IIustrat|ng one formof the free end of such inpeller
shaftis spaced from invention,

nount i ng @Bg neans for an with reference to the acconpanying’
i mpel | er s Emﬁ @ i npell er shaft drawi ngs, in which:-

high voltage-operating equipments which is structured to have a sheath
layer of the present composition encapsulating an imsulator for the vire
has a satisfactory flexibility and property of flame~retsrdancy,
simultaneously. .

5 The prasent invention will become mors apparent as the following

.
dagarinticn opronaeds,

EXANPLE 1

Each of compbunding components was veighed as shown in Table 1. The
0 components were mixzed in an 8~inch open rollsr at 140£ S for 10 minutes, and
then, two pressed sheets vith thickness of 2mm and 3an vere made by prass at
170°C. Specimens for testing a property of flame~retazdancy and flexibility
vers preparsd by irradiatiang the p;essed sheets with ap electron beam in

g¢sposure dosa of 4 Mrad to crosslink thenm,
5 The spsecimen sheets had 42% of oxygen index based on ASTH D2883, so that
snowved an excellent propexrty of flame-retardancy. The specirans alse had

-28°C by lov temperature resistant hammering tast based on ASTY D746, so taet

shoved an sxcellent flexibility even in lov tenmperature.

4 specimen for combustion test was prepared by extruding the composition
J vith a single screv extruder of 75 =m diameter &t 145°C in an extrusion
velocity of 100m/min. to coat the composition on a crosslinked Polysthylene
insuiator in a thickness of 0.9 mm, vhich encapsulated a copper wire of lanm
diameter in a thickness of 0.8 nm, and irradiating the resultant virs

vith electron beam in exposture dose of 4 Mrad,
; - The specimen was put over & Bunsen burner in vhich the inner flame
height and outer flame height wvere adjusted to be 30 mm and 127 nmm,

respectively. The flames from Bunsan burner had an oblique angle of 20 to the



t he 'support neans and bearfngs and in a Figure 2 is a fragnentary
di agrammati c manrggrnggeggggttl ng a limted anpbunt of trans- and part
sectional view axial_novenent of the inpeller _in

its bod§Ffot? §EC@ECPQPHY§HNOF& ﬁ@'"‘i ﬁ‘ff@i"rf“il éﬁ“ 2665 housing to facilitate &nd or
pernmt the Frgure-3-is-a fragnentary diagrammatic passage of solids
or sem - solldsl.h hout and sectional viewillustrating a preferred

j amm ng occurri ed npel | er bearing arrangenent, and body
or housing ther u Figure 4 is a fragnentary diagramatic 85
40 O her obj ages of the ~-sectional viewillustrating a
further form of present invention will become apparent the invention,
and
vaertical direction of vire, and put in the specimen for 15 seconds and put
out for 15 seconds. The property of flame-retardancy of the specimen vas
tested by repeating the putting in and out five times. Flame in the specimen

vas extinguished instantly on putting out the flame from Busan burner. 4

Moreover, the specimen formed a thick and non-splitted carbenated layer

T

when burned, which played a zole of protecting or retarding the combusticn

¢i flammable insulator of crosslinked polyasthylene.

COMPARATIVE EXAHMPLE 1
! Pressed sheets and specimens <for testing a property of
flame-retardancy vere prepared in a manner siailar to Example 1 except that an
axtrusion temperature for the specimen for testinpc a property of
flame-retardancy vas 170°C.
As a «result, oxygen index was 32 % vhich was about 10% less +han
iat of Bxample 1, and was ~-10°C by lev temparature resistant hammeri ng test
which shoved that flexibility was inferior to that of Example l. Furthermore,
a carbopated layer formed during combustion was thinner and splittad. As a
result,—ecresslinked . flammable insulator of rpolyethylene flaved out so-thase

continued to burn.

EXANPLES 2-4 e
Bach of compounding components vas weighed as shovn in Table 1. Pressed
sheets and specimens for testing a property of flame-retardancy vere prepared
in a rmanner similar to Example 1 to measure oxygen index and low temperatura
resistant hammering temperatuﬁe.

Their results are given as shovn in Table 1.

Alike, these materials vere effective matsrials for sheath layer durable



fromthe ensuing description. Figure 5 is a fragnmentary

di agrammati c Acc ?i to this invention there is sectional view
illustrating a stiII8335 ﬁ@?S provi ded a bearing support and sealing
vari at icpR @f +$dend BERNELRITIN SOHN PATRISM 2 zd8eans for an inpel | er shaff-1bf a

rotary punp.. .. _In_one application of the invention, a conprising a
support with two spaced plates. rotary punp is provided with a vertica
This Sheet Has Been
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to high voltage.

COMPARATIVE EXAMPLES 2-3

Prassed sheets and specimens for testing a property of flame-retardancy
vare preparsd in a manner s§imilar to Exaaple 1 except that an extrusien
temperature for the spvecimen for tasting & property cf flame-retardancy vas
170°%C .

As a result, oxygen indices were sbout 10% less than those of Examples,
and had low tempé:ature resistant haammering temperatures ¢f -~10°C and -3°C
vhich showed that thair flexibility wers inferior tc thoss of Exaaples.
Furthermors, carbonated layers fOrmed' during cémbusticn. vere thinner and
splitted. Alike to comparative Bxample 1, crosslinked flammable insulator of

polyethylene floved out so that continued o burn,
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2 I npel | er shafé 5 Qagé&g the inpeller 2 13 are usually also provided
wi'th an annul ar 4 E at the lower end hereof, the im |ubricant
channelrPR Goatsst has: Bemr Eviy JEW SOMY PATILAK F5@| 263 2 bei ng encl osed by t hé-panp
body or the bearing race 8 or 9 and a | ubricant housi ng 3 and there
belng an eIongate passage 16 extends to the lubricant ring 15
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Tablel

Example C.Example
1 2 3 | 4 1 2 3
o EVA-VC*] 100 { 00| 100 100 ~ - -
ls': CPE*2 30 20 10 50{ = - -
o [Fvcip.am1300) 4= - - P - ] 1o o] 100
? Tribasic lead sulfate 8 8 8 8 7 7 7
g Antimony trioxide 20 18 10 30 19 10 10
S Z2ine borate 20 15 %0 30 i - -
Magnesium hyd:ox;da 40 60 - 20 50 - -
Aluminum tribhydroxide - - 80 - - - -
Antioxidant | ] 2 2 2 i 1 1
ICTH - - - - 50 40 30
Menomer with trifunctienal
group *3 15 10 10 20 10 5 5
Re~ | Oxygen index (%) 42 42 41 44 32 33 35
::lh Lov temperature resistant
‘hammering temperature(°’C) -28 | ~30| =-30_ -28] =~10] -10 ~3
Formation of carbonated
layer+4 A A A A B ¢ ¢
Combustion test #*5 8 8 § § H F F

*]1 vC content 50%

*2 CPE:chlorinated polyethylene of Cl content 36%

+3 Trimetylolpropanetrimethacrylates or triaryliscecyanurata
¥4 Aiexcellent, B:igood, C:poor

*5 Sisuccess, F:failure



5 tubul ar extension 4 of such housing ex- froman external |ubricant

ni pple 17; by 70 Qgé ng upmardly therefrom and wherein providing a
further passage 18 |nterc E g t he | ower unsupported fre end pg)&éon
of t h&PRMGr &aj %6 PR FhJEN S5 BFELEH SAESS®  the driven or inpellér
shaft 1 is freely Ieadlng to the lubricant reservoir 11 or 14,

| ocated 10 permT sonE "trans-axial the reservoir 11 or 14 may be filled

as 10 QNN asPeen RiGIaledPEl | €7 When the punp is required from outside the

bearing h passing solids, and thus minising risk of 12 or
13. The ugmlmma EH!HOUSI ng 12 is . the punp jamm ng, the housing 3
and pref above the upper end® - I npel l er 2 di nensi ons

permtting such plate 6 of the tubular support 5 and the

From the results of Examples and Comparative Examples, it is apparant
that the crosslinked, flame-retardant resin compesition has good flexibility

and a property of high f£lame-retardancy, simultaneocusly, so +that the

“aay

composition’is Quitable for the material for a sheath layer of wire or cable
durable to high ‘'voltages.

Whilst the opresent invention has been described with reference to
certain preferred embodiments ;nd examples, it vwill be appraciated by thoss
skilled in  the art that numerous variaticns and medificatiens are possgible
vithout departiné fram the spirit or scope of the imvention as broadly

described.




i npel’l er novenent . | ubricant nipple 17 is thus
readily accessible ﬂ35541hﬁ bearing support 5 ay also be of the |ower

beari nga,8 ggdpo L%m;gﬁLg&@J 2P 554 Jedul ar formation and may pe,
ocme

C|rcular In are I'n t e tubular support 5 and
cross-section with a dianeter greater than in this arrangenent thé
| ubricant nipple can t hat ‘of the tubul ar housing eﬂhﬁﬂﬁkammﬁmﬁmﬂme@

omtted fromthe | ower bearing housing such support

wi th upper and 13 and the tubular support 5 filled or Hﬂﬁﬂlﬂm

plates, 6 and 7 respectively, filled wth Dilsor grease

that 85 t hrough which the inpeller haft 1 can pass, such oil or

grease may pass éﬁmﬂmgh t he and the | ower end pl at'e 7 of "the-support-5
g

et A o s

1. & crosslinked, flame-retardant resin composition wvhich essentially
ccaprises 100 weight parts of EVA-VC having 25 to .75 ¢ by veight of winyl
chloride, 10 t? 70 veight parts of chlerinated polyethylene having 23 to 45%
by weight of chlorine content, 40 to 120 weight parts cf flane-retardsat

fillers, and 5 to 20 veight parts of monsmer with multifunctionsl grous.

2. A crosslinked, flame-retardant resin composition of claim 1, vherein

the flame-retardant £illers comprise 10 to 30 weight parts of antimony
tcioxide, 10 to 30 veight parts of zinc borate, ;nd 10 to 80 weight parts

of metal hydrate selected from a group consisting of aluminum trihvdroxide and

magnesium hydroxide.

3. & crosslinked, flame-retardant resin composition of claim 1, vherein
the monomer with multifunctienal group is a monomer with trifunctional
group  selected from a group consisting of trimethy.olpropasetrimethacrylate

and triarylisocyanurate.

4. A crosslinked, insulated electric wire having a property of
flame—refardancy, vhich is structured to have a crosslinked protpeting sheath
leyer that encapsulates & vire coated with an insulting laysr, the sheath
layer gssentially comprising 100 weight parté of EVA-VC having 25 to 75% by
veight of vinyl chloride, 10 to 70 weight parts of chlorinated pelyethelene
having 25  to 45% by weight of chlofine content, 40 to 120 weight parts of
flame-retardant fillers, and 5 to 20 wveight parts of mononer with

nultifunctional group.



secured such as by welding t, the upper end and reservoir 11 thereof to

provi de of the Szeugﬂl %thoum ng extension 4. | ubrication and
further |iquid seal ns"at 25 The upper and | ower plates 6 and 7 of
the tARR 1P JGPd BEeHPMIDNOEINAERN PAELOMNSES 2822 and 90 .. _ support 5-&re

each provided with bearings 8 |ower bearing 9. It is enV|saged t hat 't he
and 9, respectively, through which the upper support UpjsSheceitd Bpdnate Fladed MBY
be aper- portion of the inpeller shaft 1 is rotatabf

ermt
| ubricant fed to the upper | ocat ed. The bearings 8 H'Em gﬂmch as
reservoir 14 to pass therethrough to the W ~ball, needle, 10
bearings, the bush interior of the support 5 and thence the 95 -
bearlngs wher e provi ded bei ng of aIon or |ower beari '] r' 11
i n providing ”m ”ﬂﬂ "’ﬂﬂﬂ " m

5. A crosslinked, insulated electric wire having a property of

flame~retardancy of claim 4, wvhrerin the sheath layer s crosslinked by

jrradiation of electron beszm.

L]

; 6. A crosslinked, insulated electric vwire having a property of
flame-retardancy of claim 4, wéereln the flame-rstardast fillers comprise 10
to 30 veight parts of antimony trioxide, 10 to 30 veight parts of zinc
borate, and 10 tﬁ 80 waight parts of nmetal hydrates selected from a group

consisting of alominum trihydroxide and magnesium hydroxide.

7. A& crosslinked, insulated electric wire having a property of
flame-retardancy of claim 4, vhersin the nonomer with multifunctional group is
a monomer vith trifunctional group selected from a group censisting of

trimethylolpropanetrimethacrylats and triarylisocyarurats.




synthetic nmaterials, and a liquid seal a single lubrication point.
10 i s provided at t@? 5 plate 7 of the The liquid seal 10 may take

vari.ous forns

ar r angeRer@ *94 | @%'til?'-'a‘ﬂ @BN Jﬁ"'fgioﬁ'ﬁ rP @Tgl'-ﬂé'Sss“

about _t he of inpeller and in
ﬁﬁgt 1 passing therethrougiigﬁd

bet ween of the drawings, a flexible "bucket" seal of 100 t he | ower
bearing 9, i.e. the bearing nearer synthetic material, rubber _or_|eather,
S the inpeller 2, and the inpeller 2 itself so |ocated about the

i mpel l er shaft 1 and within t hat

an enl arged aperture 19 in the | ower plate m ht

t he tubul ar housing of the tubular support 5. In the

extension 4 cannot reach the bearings 8 and arrangenent Iustrate

W

figure 2 of the 105

ABSTRACT OF DISCLOSURE

The composition of the present invention is a kind of crosslinked, flame
-retardant resin composition, which comprises & base polymer of EVA-VC,
¢hlorinated pclgethylene, thermal stabilizers, antiovidants, flame-retardant
fillers, lubricants and monomers with multifunctional ;rcgp.

The composition eSSentiall§ comprises 100 weight parts of EVA-VC, 10
to 70 welght parts of chlorinated polyethylene, 40 to 120 weight parts of
flame-retardant fillers, and 5 to 20 weight parts o&f monomer with
multifunctional group.

In addition, the composition is crossiinked by electron beam to be used

as the naterial for sheath layer of slectric wire or cable durable ta high

voltages.
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50, the ball race self aligning and normally 10a is self lubricating and

'is normal |y urged 115 seal ed type encl osed by bearing housings 12 into
contact with the underside of the | ower and 13, respectively. The
beari ng housings support plate 7 by a resilient flexible 12 and 13 may

t hus be secured such as by nenber 21 which may preferably be in the
bolting to the end plates 6 and 7 of the f,orm of a tubular bellows of
rubber or 55 tubular”support 5. In these Known type of synthetic
.materials and which has its upper 120 sel f aligning seal ed bearings,
the bearing cup end part clanped and seal ed onto the Is offset from
the face of the bearing housing carbon or synthetic seal nmenber 10a and
flange so that ot Ryl BEadeUbbecailing RBEINRES .its |ower end part clanped and
seal ed onto '

In an effort to make up dfor the deficient property of flammability

of the polymers, a matarial for a sheath ;gyeg.vhich protacts tha flammable
insulating laysr is made <40 have an excsf&ezttéraperty of flame-ratardancy.
Polyvinylchloriga, crosslinked salyvinylcalorida ar cfosslinked
flane-retardant pelyethylene has beaen chiaily used for a conventicnal sheath
layex. Whan they ars mad; %0 havé a property of high flame-retazdancy,
mechanical properiies and £laxibility tharmof are dstarioratsd so lazgely that

the vire sheathad with then is unsatisfactory to bs spplied to tha slactric

equigments.

a fact, <the shesta layer of insulated wiza is not necessarily to hava

high insulatieq rasistance, It is prefsrabla t¢ minimize detarioration of
flexzibility as much as pcssible vhen the matezial for sheath layar is made to

nava an excellaat property of flaas-ratarzdancy. PToa abaye menticned
conventional materials Zor sheath layer have aa axcellant cpropecty of
fiame-ratardancy and yat, do not show good flexinility. Thus, the abova

mantionsd conventional materials are not desirakla for sheath matarials of

insulated wire in the viswpolat of flame-ratardancy and flaxibility.

for solving the problems abaove stated, tha prasang inveators have
racognized  that thers axisis a2 need for a matarial that is capable of keing
appliad for an insulatad wvire that is suitahble for high valtage-ogerating
equipment.

Accordingly, ia one aEpect of thz present invention, there is grovided a
rasin compesition that ~has good flaxibility eand  flame-ratardaacy,

simultanecusly.
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11 ‘may be formed betwe n the lower the inpeller shaft 1 so that the
‘bellows 21 60 bearing race 9 and | ower support end plate 7 and seal 10a

are rotatable with the shaft 1. 125 with which it is associated and a
simlar The provision of such a resilient bellows upper | ubricant
reservoir 14 may be nenber 21 provides a further seal provi ded at

t he upper bearing 8 and end preventing extraneous matter passing to.the
plate 6. Referring particularly nowto figuge. interior thereof and to the
bearings, 8 and 9, 65 3 of the draw ngs, the bearing housings 12 or and
support 5 and also maintain's pressure on 130

In another aspect of the prasent iavsation, there is provided the .
iasulated wirs having sheath layer of the composition.
To acconplish the forageing and re;%taqi'objects, this invention

comprises the featurss of improvement heraafter fully dascribed and tha

¢
followiag dascripticn sattlng forth in detail certain illustrated embodinents
6 £he invaniiso,
Ll 2
The flane-retardant rasin composition accordiag 4o the sresent

iaventicn comprizas ethylenevinylacatata-vinqu§loride graft cagolymer
(aarainafter: "S7A-VC”) as a bkase conraneni, vhich itsalf has fundagestal
fiexibilivy and a property of Slags-rezardaacy, ‘as vwell as .a gcad
iller-~lcading proper EVA iIs a kind of ethylenavinylacatats copolymer which

is structured to hava an ethylene wmain chain from which & nunber of

L]

viaylacstats groups, a volumetrically lazge group, 222 3ending, so has a

sxcellaas flexibility and 2 good f£iller-lcading proparty. In E¥R~YC, '3 th

“w

ethylanevinylacetate copolymar are grafzed polyvinyl chloride chains kaving

-chloride groups that provide an excellent proserty oi flame-rstardapcy for the
polyner, Accordiagly, this polymer is suitable for the main polymer for a

tlame-ratardant zesin composition because of its inherit properties of
flexibility and fiame-retazdancy. In adéi:iog, EVA-VC has a proserty ia that
EYA-VC is foamad by decoaposad gas generated at burning. A foamed carbonated
layer plays a rela of a pProtecting vall vhich is capable of praventing a
flammable insulator encapsulated thereby from Deing dirsctly sxposed to 2
flame, so that a sheath layer of EVA-VC is able te prevant or retard burning.

In order to give more improyement of flame-retardant proverty ta 2ZVa-vC

polymer, an additional methad may be sought in which flame-retazdant fillers
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3 1, 406, 827

-+ 3 the carbon or synthetic seal ring 10a to plate 6 to throwliquid
outwardly away from conpensate for wear of such ring 10a. the upper
bearing 8, in the illustrated form

- v b -

arz added to EVa-VC.

Flexibility and a proparty of flame-ratardation of EVA-VC is detarmined
by the contents of ethylsnavinylacatate and v;ayl;thoride. In general, ths
more the content of ethylenavinylacetats is giqh,zéha mora flexibla is Zva-ve.
0n the cther hand, the mors the coptan: of vinyl chlorids is high, the bettar
is tha prspazcy of flame-ratardancy. But a-quantity of vinylchloridas laver
the flazinilizy of &2va-vC. Tﬁus, iz is important to sszlect a preger EVA-VC
in vhich. tas content ratio of ethylenmevinylacetate and viayl chlozide is such

that EVA-YC is excellent in a praperty of flame-retardancy and flsxibility,

The zesin composition accerding to th; Preseat inventien is a
flame-ratardant composition that comprises EVA-YC as a bass ccmpﬁnent in
cerbination vith chlorinaéed polysthylene, thermal stabilizars, antloxidaats,
iane-retardant fillers, lubzicants and acnomers with multifunctionsl grcup.

In ascordancs with the  prasent inveaation, there is provided
flame-retardant composition essantially caonsists of 130 waight parts of EVA-vc,'
10 o 70 weight parts of éhlorinatad solyethylace, 40 to 120 veighz parts of

flame-rstardant fillers and 5 to 20 wveight parts of moncmers wvith

verw Ry e i e e ieaY

nuitifuncticnal graus.
The E7A-VYC used in the presant inventicn is preferahbly selectad ta have

§ %o 75% of vinylchloride by wveight. .

[

Chlerinated palystihylene is prefarable in the chlorine contsa: of 25 to
45% by veight, and both crystalline and amorphous types are possible o eaploy.
Chlorinated polyethylane reinfarces a nechanical strength and 2he property of
flame-retardancy and impré@es an adhesien to pelyethylens insulator.
Flape-retardant fillers” preferahly comprise 10 to 30 veight parts of

antimony trioxids, 10 to 80 weight pazxts of metal hydroxides such as aluminum
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In'a further nodification of the invention in figure 4 the upper bearing 8

'i's nount ed and to avoid an undue pressure build-up wthin the support
5 below the upper end 5 wthin the housing extension 4 for the plate 6
and the upper end plate 6 is provided 70 i mpel l er shaft 1, and thus
further reduce the wth an upwardly extending spigot portion ri sk of

any liquid or extraneous matter 6a through which the shaft 1 extends, and
bei ng forced past the-=-bearings (8 and 9) and he upper "slinger” 327is in

the formof an liquid seal (10 or 10a), as3hown in figure 1 of |
I nverted cup washer extendlng over the 10 the drawi ngs, a pressure relief
aperture 22 spigot 6a. 75 may be provi ded bel ow

the inpell erpfaeusidRg magneB@&ulerwdegx.ra@Waw b4gyr @add 10k o 1y AGRWLRES: of zinc
horata and nay conpriss clay, asbestos, mica, calcium carbanats, barium
sulfate and etc., in addition. Antimony tricxide. is burned vith halegen such
as chlorine to be formed into halaqenat;d aﬁélmcny, for exampls, antimony
trichlorids, and a group of non-volatile oxide compeund is produced in a flame
to dissipate the snergy of the fiapma, ¥etal hydrata csntrinuias to an
ffect of flame-retardancy by -a manpar in that vhen the metal hydrats is
burned in a flame, the hydrated vatar is vaporized to absorb the anergy cf
the flanme, Zinc borats is known to provide an synergistic effact of
flame~ratardancy vhen usad in combination with antimony trioxide, and to
prehisic ths gqaneration of gas vhan burnaed, '

Such a flame~ratarzdant fillers naeot only provide an improvasent of %ha

propecty of $flams-retardancy but also support the carbonatad layer of IVA-YC

A5 ths monomer vith aultifunctional qroup usad iz the presant ianvention,

thare may be employad a monomer with bifunctional group or trifumcticaal graup,

vraferably Rononer with tgifuncticnai gzoug, stch as
trimezhylolororanets nsthacrylats, szlaryllsocyaurﬁa»e and euc

The monomer with multifunctional group may be crcsslinked by asthods such
as paroxide crosslinking and electron beam cresslinking. Czossliaking by

elaciron beam energy is eifficient to an axtrudad preduct such as eleciric

vires.

ry

4 thras-dimensional structure is formed by crosslinking, which
plays an important rols in fcamine and supporting the carberzted layer when
burnsd, Theraiore, ths resin compositicn ;ccording to the Prsseat invention
must be applied vith a cPosslinking procsss.

In  accerdanca vith the praseat invention, an alactric wira for
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3 at a point dianmetrically opposite the punp in a further nodification of

-the invention outl et aperture 23. The pressure relief the arrangenent
can include upper and aperture 22 is in comuni cation, such as by

| ower seal ed bearing assenblies, 33 and 34 15 way of an external conduit
or duct 24, with respectively, (each conprising a flanged 80 a
further aperture 25 in the housing ex- housing and shaft bearing) for the
upper tension 4 at a point just above thg inpeller part of tshe shaft 1
and separated by the housing 3. By this arrangenent any support tube
5, the housing extension 4 "~ pressure build-up within the housing ex-
bei ng spaced fromthe support tube 5 dand 20 tension 4 will be released by

way of the duct |ower bearing assenbly 34 but the assembly 85
high voltage-operating equipments which is structured to have a shaath

layer of the present composition encadsulating an insulator for ths vire

has a satisfactory flaxibilicy ;§HT é%bsert? of flape-retardancy,

sisultaneously. . S ?
The prasent iavention will become more apparant as the Zollowing

daserintion preaneds,

EXAMPLE 1
Zach ¢f ccmpbundinq components was veighed as shown ia Table 1. The
compenents vere mixzad in an 8-inch open roller at ‘401:5”‘ for 10 minutas, and
taen, tvo prassed shsets vith thickness ¢f 2ra and dam vare cade by grass at

17¢°C. Spscimens for testing & progserty o

[’y
i

flapna-retardancy aad flexibility

vare pregazed by irradiating tha prassad sheets with an alectron beam in

The spscimen sheets had 423 of cxygen Indax based on AS7YM D2353, s0 that
saovad an egcellent prape:ty,of flama~retardancy, The specinmens zlsc thad

-28°C by low temperature resistant haaaering tast hased on ASTY D748, sa taat

shoved an excellant fiexibility even In low. tsmparature. .. : -
A specimen for combustion test vas prepared by extruding %ie composition
vith a single screv sextruder of 75 um diametar at 143°C in an 2xtrusion
velocity of 100m/min., %o coat the coamposition on a czossligked Jpolysthylene
insulator in a thickness af 0.9 am, vwhich encapsulated a cogper wira of Lam
diameter ia a thickness of 0.8 mm, and irradiatisg the rasulcaas virs
vith electxan beam in exposure dase of ¢ Hrad,
The svecimen was put over a 3unsen burper ia vhich the inner flzme

height and outer flame -heiqht vere adjusted to be 30 ma and 127 ma,

raspectively, The flames from Bunsen buruner had an obliqua angls of 20 ts the

—
s o (e o e

‘\ir; 1 \: {WL’ET
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24; air cannot be admtted through the duct being jointed by |ong
‘retaining bolts 35 24 fromthe extension 4 to the inpeller passing

t hrough aligned apertures in housing 3, or vice versa whilst the punp
i's peripheral
bei ng punped.
hi gh delivery discharge is from which the housing extension 4 90

requi red and/ or

fl ange parts of the bearings 33 subnerged in the nmedi um
and 34 and in an upper plate or flange 36 25 Also, where a

in case of blockage at the depends, the bolts 35 being

| ocat ed ex- punp nmain inlet 3a, the relief. aperture 22 ternally of the
support tube 5. The bolt can be utilised as-a second inlet to the punp:
arrrangenent al so secures the assenbly to In still further

nmodi fications of the in- such as a support plate 37, which can al so

This Sheet Has Been Replaced
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vertical direction of vire, and put in the specimen for 15 seconds and put

out far 13 saconds. The vrogerty of F‘am=—retarda1ey of the specimen vas

tasted by repeating the putting in and out flv- t_mes. Flame in the specimen

vas ¢

xtinguished instantly on putting out the flane from Busan burnec. ?

Morsover, the specimen formed a taigk and non-splitted carbenated layer

vhea burned, which playsd a role of protecting or ratarding the combustien

of flammable insulater of crosslinksd pelyathylerns,

COMPARATIVE EXAHPLE 1

gragsed shests and  specimens for testing a preperty of

.

flams-ratardancy vera prevared in 2 manner similar to Exampla 1 excadnt that an

axtrusion temgerature for the spacinmen for testing a property ¢

Fh

flame-retardancy vas i170°C,

As 2 zesult, ogygen indax was 32 % which was about 163 lass than

13 ]

that of EBxasple 1, and vas -10°C by iovw teamparaturs r3sistant hammering test,

which snoued that flexibility vas laferior to that of Exampie L. Furthermcre,

a carbonated layer formed during combustion was thinnmr and splittad. As &

vasult, crosslinked.--ilsamadble —insulatozr—of—palyetihzlens -flaved—aut—ga—that

cantinued teo burn.

EXAMPLES 2-4 -

Each of conpounding components vas veighed as shovn in Tasla 1. Bressed

sheets and specimens for testing a property of flazme-retardancy vers prapared

in

a

mannez similar to.Example 1 to measure oxygen index and lawv temperatura

rasistant hasmering temperatura,

[l

Their results are given as shova in Table 1.

Alike, these materials vers effective materials for shsath laysr durable
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30" vention, and referring nowto figure 4 of the forman upper wall for

-the support tube 5, 95 drawi ngs, the liquid seal for the inpeller
| ocat ed and cl anped between t he support shaft 1 can be provided by a
floating gland tube 5 and the upper bearing assenbly 33 assenbly

provided wthin a cavity or the plate or bracket 37 being apertured for
chanber 26 forned between the support 5 the shaft 1 and bolts 35. The

fl anged housing 35 and housi ng extension 4, a portion 5a of the of the
| ower bearing assenbly forns the 100 support 5 extendi ng downwardly
beyond the Ilower wall for the support tube 5. This | ower bearing
support plate 7 and & housing arrangenent genpl oys the spring influenced
extension flange plate or further end plate floating gland assenbly

af ore-described with . :

te high voltage.
COMPARATIVB EIAKRPLES 2-3
Prassed sheets and specinens for tasting a sroperty of £lame~ratardancy )

wera prepared in a wmanner similaz to. Exaaple ! excapt that an extrusicn

K3

taaperature for iRa specimen for fasting a property of flame-ratardancy vasg

As a result, oxygen indicss vers adoui 10% lass thaan those of Examples,
and had lov temperature resistant hammering tempsratuses of -~10°C and -3°C

vhica showad that thair flexibility verz inferior ts <thes2a of 3Izaaples.

rey
“=
rt
ok
o
Fl)
Lx )

mare, carbonated layers <fozmed during conbustisn were 4hinnmer and
solisted.  Alike to comparative Zxample 1, crosslinked flzmmable insulztor of

polyethylene flovad oui so that cantinued %o bura.

REPLACEMENT Siien|
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7a’ secured to the housing extension 4 being reference to figure 4 of the
~drawi ngs, and 40 secured to the |Iower end of the support provides for
ease of final adjustment to 105 extension 5a in form ng the chamnber
26. The alignnent and |ocation of the inpeller 2, floating gl and
assenbly may include a shaft 1, housing 3 and housi ng extension 4
flanged cup 27 through which the inpeller relative to the bearing

assenblies 33 and 34, shaft 1 passes to provide an annul ar space and
support 5. 45 about the shaft 1 and in which a suitable Thus, by this
i nvention, there is_provided 110 gl ang waterial 28 can be placed, the
cup 27 a sinple and effective nmeans for supporting ext endi ng

downwardly into the upper part *a rotatable |npeller shaft in a centrifuga
or

Tablel. ..
Exanple C.Exanpls
| | 2 I 14 1 2 3 /
c | zva-verl 100 | 100| 00| 100| - - -
g coz*2 ) 20f w0 sal - | - | -
o | eve{p.d=1300) -4t - 1= |- | 10} teo] 100
2 Tribasic lead sulfat 2 g 8 8 7 7 7
1 | aatimony triozide 20 sl 10] 0| 0] w] 10
g Zire borata 20 137 19 3¢ 10 - -
Magzesium hydroxids 40 60, =~ 20 50 - ~
Aluzinum tribydrozide - - | 8 - - - -
Aazioxidant 2 2|z 2 1 11
TC0TH - - - - 50| 49 30
Henorer with trifuncticaal
group *3 13 19 10 20 10 5 5
Re- | Gxygen index () 2| 42. a1| 44| 32| 33| 15
sgl- Lov tamperature resistant |
‘hapmezing temparatura{’G) =28} =30 ] =30, _-281 =181 =10 -3
Foraation of carbonated 5
layar+4 3 A 3 A B c C
Combustion tast #5 8 $ 8 s 7 7 F

*l vC content 50%

*2 CPE:chlorinatad polysthylene of Cl content 3§%

*3 Trimetylalpropanatrimethacrylate oz t';aryl:sc:;=1"r
*¢ Aiesxcellent, B:good, C:poor

*3 Sisuccess, F:failuce
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of "the housing extension 4 fromits flange other rotary pu&p and in a

" manner sub- 27a which is supported by the further end stantially
elimnating or at |east reducing the 50 plate 7a, and a flanged thrust
ring 29 which naintenance required for such punp and 115 is a close

fit within the cup 27 and is nor- permtting the punp to run "dry" for any
mal |y urged downwardly into the cup 27 to length of tinme; and when used in
i n- conpress the gland nmaterial 28 under the stallatioils where they
coul d be switched on i nfluence of a conpression spring 30 | ocated
before any liquid is available, or left running 55 about the shaft | and

i nterposed between_ after the liquid has been enptied fromthe 120 t he
| ower bearing plate 7.,and thrust ring 29~ 18esired area or container,
little or no

From the rasults of Examplss and Campgiété%e Exanples, it is apparant
that  the crosslinked, flame-retardant :esin'b:mgésition has gaad flexibility
and a2 property of high £flama-ratardancy, simultansously, so that the
conposition’is éuitable for the material :or a sheath layer of wiza or cable H
durabla t¢ high 'valtages,

Wailst the opresent invention has been dascribad with refezeace to

.

certain prefsrrad embediments and examslas, it vl

1 be 233raciaced 5y thos

Be
1]
[

skillad in  the ar% that aumercus variasiems and medificaticns ara pessible

vitheut departing from the spirit or scope of the iaventicn as tzcadly
describad
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A slinger washer or ring-31 can be |ocated damage to the punp is suffered.

In ad the portion of inpeller shaft 1 bet- <costly and
unr el ﬂMﬂ”WJ ﬂ ﬂw t chi ng ween the sealing gland assenbly and
| ower Techami sws ¢S |y provided in such in- 60 bearing plate 7 to

centrifugally disperse any stallations for conventional punping ap- 125
liquid that may |eak through the gland pagatus, is no longer requjred.

Punps with assenbly to prevent such liquid reaching the inpeller
shafts nount ed i Ng dance with | ower bearing 9. Simlarly a
"slinger" washer the Invention |end thenselves to direct drive or

ring 32 can be located on the inpeller fromeither flange nmounted or foot
nounted 65 shaft 1 above the upper bearing 8 and end electric notors, or
to direct or belt drive 130

1. & crosslinked, £lame-rstardant rasin camgo ition wvaich essentially
ceaprises 100 veight parts of ZVA-VC having, 25 q 73 ¢ by vaight of vinyl
caloride, 10 to 70 vaight partis of chlorina é polyethylane having 235 to 45y
by weicht of chlorins content, 40 o 120 veight Zarts ¢?f flaza-ratardas

»

fillars, and § to 20 veigat parts c¢f moncmer with mul:

ot
[
rh
=
=]
1]
¢t
[
[v]
Fe)
m
i
(Y4
Ly}
(4]
[
sl

2. 4 crosslinked, flame-ratardant resin cemposition of claia 1, wvherain
the flame-rstardant £illers comprise 10 ts 30 weight pasts ¢f antimony
trioxide, 13 o 30 vaight partis ¢f zinc borata, and 10 to 80 vaight garts

of metzl hydrats salectad frca 2 group comsistiag ¢f aluminum trihydroxide and

3. A crosslinked, flame-zeltardant resin comsesition of clalm 1, vherai

ths moncmer with amultifunctienal group is & anonomar wish trifunctional
grous  ss.actad from a grcup cansisting of - imethy olpropazetrizsthscrylate

and triary:ii soczanurau

4, A creosslinkad, Iinsulated =lectric wire having a progerhv
flame-retard dancy, vhich is structuzed to have a crosslinked gro cting sheath
layer that encapsulates a vire coatad with an insulting laysr, the shaath
layer gssentially coaprising 100 wsight part; of £VA-YC having 33 to 73% by
veigat of vinyl chloride, 10 ta 70 weight parts of chlorinated polyathelsne
“aving 25 to 45% by.-Qeight of chlcéine contant, 40 to 120 weight parts of

ilame~retardant £illers, and § to 20 veight parts of pRononer vith

multifunctional group. -
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§. A crossliazked, insulated electric “virs- taving a property of
flame-ratardancy of claim 4, whrerin the sheath layer is crosslinked by

irradiation of electron beam.

6. A crosslinked, insulated elsctric vwire having a property of
flape-ratardancy of clainm 4,'w£erein the flaze-retardant f£illers comprise 10
ta 30 veight pazts of antimony triozids, 10 to 30 weight parts of zine
borate, and 10 tB 8 waight parts of matal hydrates selectad from a group

carsisting of aluminum trihydroxide and magnasium hydroxide.

7. & crosslinked, insulatad electric wvire having a przoperty of
fiama-rstardancy of claim 4, vhessin the aonomaz with multifunctional group is
2 moncamer with trifunctional group sslectad from a group ceasisting of

trimethyloloropanetrimeihacrylata and triarylisocyanurats,

TR TN WY SR P PRVITP



1,406, 827 from di esel or petrol engines, or to any form clained in
cllaim 1, claim2 or claim 3, of belt or gear drive,

wherein the support plate nearer the im Particular forms of the

i nvention have peller is provided with a clearance aperture

- - 13 -

A CROSSLINKED, FLAE-RETARDANT RISIN COMPOSITION AND THE INSULATED WIRZ
HAVING LAYZR USING THE A30VE CONPOSITION

ABSTRACT OF DISCLOSORE

The compositicn of the present invention is a kind of crosslinkad, flama

-ratardant resin coapesition, vhich comprisas a base polyaer of EVA-VC,
chlorinatad polysthylene, thermal stabilizars, antioxidants, flame-retardant

. £illars, lubricants and monomers with aultifunstienal graup.

The cocposition essantially cemprises 130 weight parts of EYA-9C, 13

LY

to 70 weight pazts of chlorinatad gzolyethyleane, 40 to 120 vaight pazis of

lape-ratardant fillers, aad § ta 20 vaight parts & nocomer with

rs

sultifunctioaal graup.
In additien, <the composition is crossiinked by alactron beam %o be usad

as the matarial for sheath layer of elactric wirs or cable durabls tae higa

valtages.
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been. descrirbed by way of exarrp’e but it will for the inpeller shaft and a
rigid annular 5 be appreciated that other variations of and seal nenber
of carbon or synthetic self 70 4 nodi fications to the invention can
take lubricating material is sslidably |ocated on pl ace w t hout

departing fromthe scope of t;he irrpelll er shaft bel ow the said nearer
t he appended cl ai ns. t plate and in frictional

suppor
seal ing A CROBBINKERL AFMAME-RETARDANT RESIN  COMPOSIBRMgeNeRr THE
therewith, the seal nenber 10 1. Bearing support and sealing neans for

bei ng RSUIATED WIREHAVNG CAMRUSING! THE NBOVI® COMPORITIONPE! | er shaft of a
rotary punp com side of the support plate nearer the inpeller

prising a support. with two spaced plates by neans of a resilient flexible
menber .

The present invention, in general, relates to a crosslinked, flame-retarded resin
composition and the insulated wire having a sheath layer, and particularly to a
crosslinked, flame-retardant resin composition capable of protecting a flammable
inner material from a direct fire and an insulated wire having a sheath layer using
the above composition.

It is known to those skilled to the art that an insulated wire used in high
voltage-operating electric equipments such as television sets, microwave ovens,
duplicators and etc. has such a structure that an electric wire is coated with an
insulating layer which is encapsulated with a protecting sheath layer. As an
insulating layer for the insulated wire, there has been used a polymer of
polyethlylene or polypropylene. The polymers have such an excellent insulation
resistance property that they are endurable to high voltages up to several tens of
KVs. Such polymers, however, have a disadvantage of being combustible in
themselves. To overcome the combustible property of polyethylene or
polypropylene, in general, additives such as flame-retardant fillers or the like are
added. The addition of such additives, However, causes to deteriorate the insulation
resistance property of the polymers in spite of gi_ving an improvement of
flame-retardancy to them. So, the wire coated wiﬂ{---.the. pblyﬁers having such

additives is not suitable for a high voltage-operating equipment
s
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pr‘o'\/i.;ded wi th co-axial bearings through 6. Bearing support and sealing

nmeans as whi ch a portion of the inpeller shaft spaced clained in claim
5 wherein the resilient 15 fromthe inpeller is rotatably |ocated, the

fl exi bl e nenber for the annul ar seal ,80 support plate nearer the

i mpel l er being nenber is in the form™of a tubular bell ows secured to

an elongate tubul ar housing of rubber or synthetic material and which is
ext ensi onlnwarc HefEort el snake e ties tensleficisaht p@paByuef t lemmabiity epf theaft

sai d i npel I er housing and encloses a free an- bellows having its end
part rgphérsf momatdral 2or £ ¢h&ah tiggerl @Ath hprotectdmisd FRMMAEE tinHAAIRE Tayer
I npel I er clanped, and sealed onto the seal 85 the inpeller and the

sai d N§aade YRP Oﬁetwe ngnnbcee{(ce?lgr(\jt ! Er%p%ﬁ? R§" tflarr]neea—rre raréarl]l%y.l r’ﬁ’)o(?ylf\llir?\;lchloride,

crosslinked polyvinylchloride or crosslinked flame-retardant polyethylene has been
chiefly used for a conventional sheath layer. When they are made to have a
property of high flame-retardancy, mechanical properties and flexibility thereof are
deteriorated so largely that the wire sheathed with them is unsatisfactory to be
applied to the electric equipments.

In fact, the sheath layer of insulated wire is not necessarily to have high
insulation resistance. It is preferable to minimize deterioration of flexibility as much
as possible when the material for sheath layer is made to have an excellent property
of flame-retardancy. The above mentioned conventional materials for sheath layer
have an excellent property of flame-retardancy and yet, do not show good fiexibility.
Thus, the above mentioned conventional materials are not desirable for sheath
materials of insulated wire-in the viewpoint of flame-retardancy and flexibility.

For solving the problems above stated, the present inventors have recognized

. that there exists a need for a material that is capable of being applied for an
insulated wire that is suitable for high voltage-operating equipment.

Accordingly, in one aspect of the present invention, there is provided a resin
composition that has good flexibility and ﬂarrgg—retardancy, simultaneously.

In another aspect of the present invention,' there is provided tﬁé ihéulated wire

k.
having sheath layer of the composition.
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platesin a manner permtting sone flexing of clanped and seal ed onto the

I npel |l er shaft sai d unsupported |length of shaft and thus so that the
bel |l ows and seal are rotatable sonme trans-axial novenment of the
inmpeller wth the shaft. 25 thereon,, the housing and inpeller 7.
Beari ng support and sealing neans as 90 di mensions permtting such
inmpeller _claimed in claiml or claim2 wherein the nmovenent, and there

bei ng a fITexpesaanplish thegdpiggeingl and related i ohirats.ethis hiavention wopiariges the
floating Iiquid seal located about the im by a floating gland assenbly
provi diediivéd oM improRghémtr heRaffter amgly MeSEMIRSE chrfde tihe e FolldWang adéstiptivn Or

chanber forned between the 30 inpeller and bearing provided on the said
supporste 15];9 fQRH S\Eﬂngetgfftc%ﬁ%inorﬂlusttrg%eds lé%&rif:men%g of the invention.

The flame-retardant resin composition according to the present invention
comprises ethylenevinylacetate-vinylchloride graft copolymer (hereinafter “EVA-VC")
as a base component, which itself has fundamental flexibility and a property of
flame-retardancy, as well as a good filler-loading property. EVA is a kind of
ethylenevinylacetate copolymer which is structured to have an ethylene main chain
from which a number of vinylacetate groups, a volumetrically large group, are
pending, so has an excellent flexibility and a good filler-loading property. In
EVA-VC, to the ethylenevinylacetate copolymer are grafted polyvinyl chloride chains
having chloride groups that provide an excellent property of flame-retardancy for the
polymer. Accordingly, this polymer is suitable for the main polymer for a
flame-retardant resin composition because of its inherit properties of flexibility and
flame-retardancy. In -addition, EVA-VC has a property in that EVA-VC is foamed by
decomposed gas generated at bufning. A foamed carbonated layer plays a role of a
protecting wall which is capable of preventing a flammable insulator encapsulated
thereby from being directly exposed to a flame, so that a sheath layer of EVA-VC is
able to prevent or retard burning.

In order to give more improvement of flame-retardant property to EVA-VC
polymer, an additional method may be sought in which flame-retardant fillers are

added to EVA-VC.
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nearefr support plate at a point close to such being of tubular form and
extending in the nearer support plate to prevent extraneous direction
of the inpeller beyond the support | i quid reaching the bearings wthout
plate or wall nearer the inpeller andghe restricting said shaft
trans-axi al novenment. housing extension having a flange plate 35 2.

Bearing support and sealing neans as secured eretq and secured to the
end of 10@65‘8'*%aéndnédpwqwe%va@fﬁ?’fmﬁ&t@mhpﬂeofEEX/Arwés'sag@termmsdsbwh@t
ext ensi on nearer the inpeller. of the ball race self aligning and
nor naldontents &f Ebalehednducyatet and d/ingadhlaritieredmeneral, theselednd \patent

encl osed by bearing housings, <clained in claim?7 wherein the floating

tcng bed LgeRAHRHIAGR 2R highC il e Fre@idNgd ARSI Yoh MRt WiRS Radd, 3RGE
more‘ the content of vinyl chloride is high, the better is the property of
flame-retardancy. But a quantity of vinylchlorides lower the flexibility of EVA-VC.
Thus, it is important to select a proper EVA-VC in which the content ratio of
ethylenevinylacetate and vinyl chloride is such that EVA-VC is excellent in a property
of flame-retardancy and flexibility, simuitaneously.

The resin composition according to the present invention is a flame-retardant
composition that comprises EVA-VC as a base component in combination with
chlorinated polyethylene, thermal stabilizers, antioxidants, flame-retardant fillers,
lubricants and monomers with multifunctional group.

In accordance with the present invention, there is provided flame-retardant
composition essentially consists of 100 weight parts of EVA-VC, 10 to 70 weight
parts of chlorinated polyethylene, 40 to 120 weight parts of flame-retardant fillers
and 5 to 20 weight parts of monomers with multifunctional group.

The EVA-VC used in the present invention is preferably selected to have 25 to
75% of vinylchloride by weight.

Chlorinated polyethylene is preferable in the chlorine content of 25 to 45% by
weight, and both crystalline and amorphous types are possible to employ.
Chlorinated polyethylene reinforces a mechanical strength and the property of

flame—retardancy and improves an adhesion to polyethylene insulator.
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40 bearing cup portion offset froma securing through which the inpeller

shaft passes to 105 fl ange of the housing which is secured to a
provi de an annul ar space about the shaft respective support plate in
providing a and in which a suitable g/ and material can gr ease

reservoir between the bearing race be placed, the cup extending into the
end a respective_support ate wth ich 1t 1 art of _the housin
ext ensi on g@?ﬁ)‘trgtaf %ﬁ@erggggeé@%}altyegqmpnse fo 30 weslghtpparts of angmonyt heg
i npel ler, the flange of the cup being 110 3. Bearing support and

seal i ngioxigensiCago Blippeighedhdris tdienietals hydyosdeensichnag | Aogénum hyedradidegd i n
claim2 wherein each bearing plate, and a flanged thrust ring which is a

hous! NHaBARiG ARRGKEE drdPlek€aha f151%80 Aheight Bafts o ! Blried rechy o1 "9
comprise clay, asbestos, mica, calcium carbonate, barium sulfate and etc, in
addition. Antimony ftrioxide is burned with halogen such as chlorine to be formed
into halogenated antimony, for example, antimony trichloride, and a group of
non-volatile oxide compound is produced in a flame to dissipate the energy of the
flame. Metal hydrate contributes to an effect of flame-retardancy by a manner in
that when the metal hydrate is burned in a flame, the hydrated water is vaporized to
absorb the energy of the flame. Zinc borate is known to provide an synergistic
effect of flame-retardancy when used in combination with antimony trioxide, and to
prohibit the generation of gas when burned.

Such a flame-retardant fillers not only provide an improvement of the property
of flame-retardancy but also support the carbonated layer of EVA-VC in order not
to collapse.

As the monomer with multifunctional group used in the present invention, there
may be employed a monomer with bifunctional group or trifunctional group,
preferably monomer with trifunctional group, such as
trimethylolpropanetrimethacrylate, triarylisocyaurnate and etc.

The monomer with multifunctional group may be crosslinked by methods such
as peroxide crosslinking and electron beam crosslinking. Crosslinking by electron

beam energy is efficient to an extruded product such as electric wires.
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Its bearing cup for the bearing race and a into the cup to conpress the
gland material 50 |[|ubricant passage extends to the |ubricant by the

i nfluence of a conpression spring 115 channel from an external

| ubricant nipple, located about the ghaft and interposed in the and
there being a further passage in- chanber between the thrust ring and

near er tercepting.the aforesaid |ybrica pass beari ng support
pl at e. atEEPel' EWTP%O’F’E tsté'CYL&'%rl'%a?ereélsg?Wo‘FrPS siinking, MG nfa¥ippdr t
and sealing neans as 55 whereby the reservoir nmay be filled as clained in

any orimpeftahhergis ededfagniagaiamd s2Pportingr eheli eathohstet dariesi dehehhdupedd, i ng
housing. wherein the inpeller shaft is provided with a 4. Bearing

SUPPOM e flre SRk | AU BB B0 Rion SAdoPAIRE "to " BR"Bes8it fVARHES WS bt Npotilh

with a crosslinking process.

In accordance with the present invention, an electric wire for high
voltage—-operating equipments which is structured to have a sheath layer of the
present composition encapsulating an insulator for the wire has a satisfactory
flexibility and property of flame-retardancy, simultaneously.

The present invention will become more apparent as the following description

proceeds.

EXAMPLE 1

Each of compounding components was weighed as shown in Table 1. The
components were mixed in an 8—inch open roller at 140%x 5°C for 10 minutes, and
then, two pressed sheets with thickness of 2mm and 3mm were made by press at
170°C. Specimens for testing a property of flame-retardancy and flexibility were
prepared by irradiating the pressed sheets with an electron beam in exposure dose
| of 4 Mrad to crosslink them.

The specimen sheets had 429 of oxygen index based on ASTM D2863, so that
showed an excellent property of flame-retardancy. The specimens also had -28°C

by low temperature resistant hammering test based on ASTM D746, so that showed
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claimed in claiml1, claim2 or claim3, peller shaft and the bearing

nearer the wherein the liquid seal for the inpeller shaft inpeller
the "slinger" being rotatable with 60 conprises a flexible "bucket" seal
of syn- the shaft and arranged to ceqtrifugally 125 thetic material,
rubber or |eather, |ocated di sperse ‘any liquid on the shaft away from
about the inpeller shaft and within an the nearer bearing. enl ar ged
aper t wareexqellenfe flexipphidy evpn anelome tgreperaturg.0. Bearing support and seal i ng
means as t he inpeller. clainmed in any one

o o P RSP T, Beanpacoigona vy oetrsan 08 Seapssier
with a single screw extruder of 75 mm diameter at 145°C in an extrusion velocity
of 100m/min. to coat the composition on a crosslinked polyethylene insulator in a
thickness of 0.9 mm, which encapsulated a copper wire of Imm diameter in a
thickness of 0.8 mm, and irradiating the resultant wire with electron beam in
exposure dose of 4 Mrad.

The specimen was put over a Bunsen burner in which the inner flame height
and outer flame height were adjusted to be 30 mm and 127 mm, respectively. The
flames from Bunsen burner had an oblique angle of 20 to the vertical direction of
wire, and put in the specimen for 15 seconds and put out for 15 seconds. The
property of flame-retardancy of the specimen was tested by repeating theputting in
and out five times. Flame in the specimen was extinguished instantly on putting
out the flame from Busan burner. Moreover, the specimen formed a thick and
non—splitted carbonated layer when burned, which played a role of protecting or

retarding the combustion of flammable insulator of crosslinked polyethylene.
COMPARATIVE EXAMPLE 1

Pressed  sheets and specimens for testing a property of
flame-retardancy were prepared in a manner similar to Example 1 except that an

extrusion temperature for the specimen for testing a property of flame-retardancy
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1,.406; 827 5 "slinger" washer or
ring |l ocated on the of a tubular support by neans of external

8
was 170°C.

As a result, oxygen index was 32% which was about 10% less than that of
Example 1, and was -IOC by low temperature resistant hammering test, which
showed that flexibility was inferior to that of Example 1. Furthermore, a carbonated
layer formed during combustion was thinner and splitted. As a result, crosslinked

flammable insulator of polyethylene flowed out so that continued to burn.

EXAMPLES 2-4
Each of compounding components was weighed as shown in Table 1. Pressed
| sheets and specimens for testing a property of flame-retardancy were prepared in a
manner similar to Example 1 to measure oxygen index and low temperature resistant
hammering temperature.
Their results are given as shown in Table 1.
Alike, these materials were effective materials for sheath layer durable to high
voltage.
COMPARATIVE EXAMPLES 2-3
Pressed sheets and specimens for testing a property of flame-retardancy were
prepared in a manner similar to Example 1 except that an extrusion temperature for
the specimen for testing a property of flame-retardancy was 170C .
As a result, oxygen indices were about 10% less than those of Examples, and
had low temperature resistant hammering temperatures of —-10C and -3C which

showed that their flexibility were inferior to those of Examples.  Furthermore,
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| npel lker shaft near the bearing further from bolts located in and

t hrough aligned the inpeller and on the side of the bearing apertures
in outer peripheral parts of flanges renote from the inpeller, the
"slinger" of the plates, and the housjing extension is 5 being rotatable
with the shaft and arranged nounted i'n spaced relationship wwth its 25

to centrifugally disperse any liquid on the nearer support plate by
extensﬁad?@agﬁ d dayays orrrseﬁaﬂurlagvas;orﬂbuﬂﬂqnhevamrﬂwmerbwf snitted. bNIlkes thei ng
engaged with a flange or plate 11. Bearing support and sealing neans
as  segpmitati® EREMPRUSI NGoSAIMRES PamAdablet %s@!ﬁior of BoIGEAREné MiGd e Of

t he preceding cl ains renDte fromthe inpell 10 wherein a pressure .

relief aaw%cctc%n%nueé to burn Beari ng support and seal i ng nmeans for 30

Table |
Example C. Example
1 2 3 4 |1 2 3
EVA-VCx*1 100 | 100 1 100 | 100 [ - - -
C | CPE=2 30 20 101 50| - -~ -
O | PVC(p.d=1300) - - - - | 1001 100 { 100
M | Tribasic lead sulfate 8 8 8 8 7 7 7
P | Antimony trioxide 20 15 101 30| 10] 10| 10
O | Zinc borate 20 15 101 30! 10{ - -
S | Magnesium hydroxide 40 60 -1 20 50f - -
1 | Aluminum trihydroxide - - 80 - -l - -
T | Antioxidant 2 2 2 2 1 1 1
I | TOTM - - - -| 50| 40{ 30
0 | Monomer with trifunctional
N | group * 3 15 10 101 20 10 5 5
Oxygen index (96) 42 42 411 44| 32| 33] 35
Re- | Low temperature resistant
sults |_hammering temperature(®C) | -28 | -30 | -30 | -28 | -10} -10) -3
Formation of carbonated
layer * 4 A A Al A Bl C C
Combustion test * 5 S S S| S F F F

*1 VC content 50%

*2 CPE:chlorinated polyethylene of Cl content 36%

*3 Trimetylolpropanetrimethacrylate or triarylisocyanurate
x4 Aexcellent, B:good, C:poor

*5 Sisuccess, F:failure
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provi ded at a point beyond or below the an inpeller shaft for a rotary
punp, i npel I er housing and such pressure relief arranged and
constructed substantially as aperture is in comrunication, such as by
her ei nbef ore described with reference,to way of an external conduit or
duct, with a the acconpanying dramﬁnﬁ%. 15 further aperture in the housing
ext ensi on at a point close to the inpeller housing. POLLAK MERCER
& TENCH, 12. Bearing support and sealing nmeans as Chartered

Pat ent Agents, clainmed in any one of the preceding clains Audr ey
House, Ely Pl ace wherein the spaced plates carrying the shaft

London, ECI N 6SN

From the results of Examples and Comparative Examples, it is apparent that the
crosslinked, flame-retardant resin composition has good flexibility and a property of
high flame-retardancy, simultaheously, so that the composition is suitable for the
material for a sheath layer of wire or cable durable to high voltages.

Whilst the present invention has been described with reference to certain
preferred embodiments and examples, it will be appreciated by those skilled in the
art that numerous variations and modifications are possible without departing from

the spirit or scope of the invention as broadly described.
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20 bear| ngs are cl arrped together at either end Agents for the

Appl i jﬂlﬂl'ﬂﬂﬂ"l“"”l"’ﬁl nted for Her Majesty's Stationery Oifice by the
Cour i on Spa, 1975. Publ i shed by the Patent
O fice,” 25 Sbuthanbtdn Buil dings, London, WC2A 1AY, from
whi ch copi es may be obt ai ned.

CLAIMS

1. A crosslinked, flame-retardant resin composition which essentially comprises
1‘00 weight parts of EVA-VC having 25 to 75 % by weight of vinyl chloride, 10 to
70 weight parts of chlorinated polyethylene having 25 to 45% by weight of chlorine
content, 40 to 120 weight parts of flame-retardant fillers, and 5 to 20 weight parts

of monomer with multifunctional group.

2. A crosslinked, flame-retardant resin composition of claim 1, wherein the
flame-retardant fillers comprise 10 to 30 weight parts of antimony trioxide, 10 to 30
weight parts of zinc borate, and 10 to 80 weight parts of metal hydrate selected

from a group consisting of aluminum trihydroxide and magnesium hydroxide.

3. A crosslinked, flame-retardant resin composition of claim 1, wherein the
monomer with multifunctional group is a monomer with trifunctional group selected

from a group consisting of trimethylolpropanetrimethacrylate and triarylisocyanurate.

4. A crosslinked, insulated electric wire having a property of flame-retardancy,
which is structured to have a crosslinked protecting sheath layer that encapsulates a
wire coated with an insulting layer, the sheath layer essentially comprising 100
weight parts of EVA-VC having 25 to 75% by weight of vinyl chloride, 10 to 70

weight parts of chlorinated polyethelene having 25 to 45% by weight of chlorine
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content, 40 to-120 weight parts of flame-retardant fillers, and 5 to 20 weight parts

of mononer with multifunctional group.

5. A crosslinked, insulated electric wire having a property of flame-retardancy

of claim 4, whrerin the sheath layer is crosslinked by irradiation of electron beam.

6. A crosslinked, insulated electric wire having a property of flame-retardancy
of claim 4, wherein the flame-retardant fillers comprise 10 to 30 weight parts of
antimony trioxide, 10 to 30 weight parts of zinc borate, and 10 to 80 weight parts
of metal hydrates selected from a group consisting of aluminum trihydroxide and

magnesium hydroxide.

7. A crosslinked, insulated electric wire having a property of flame-retardancy
of claim 4, wherein the monomer with multifunctional group is a monomer with
trifunctional group selected from a group consisting of

trimethylolpropanetrimethacrylate and triarylisocyanurate.
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ABSTRACT OF DISCLOSURE

A CROSSKINKED, FLAME-RETARDANT RESIN CMPOSITION ANl()) NTHE
INSULATED WIRE HAVING LAYER USING THE ABOVE COMPOSITI

The composition of the present invention is a kind of crosslinked, flame
-retardant resin composition, which comprises a base polymer of EVA-VC,
chlorinated polyethylene, thermal stabilizers, antioxidants, flame-retardant fillers,
lubricants and monomers with multifunctional group.

The composition essentially comprises 100 weight parts of EVA-VC, 10 to 70
weight parts of chlorinated polyethylene, 40 to 120 weight parts of flame-retardant
fillers, and 5 to 20 weight parts of monomer with multifunctional group.

In addition, the composition is crosslinked by electron beam to be used as the

material for sheath layer of electric wire or cable durable to high voltages.
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