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of lead or lead alloy is disadvantageous in the following respects:
40 {1) lts mechanical strength is Insufficient, making it difficult to form the water impervious layer during
the manufacture.
-{2) It has inadequate fatigue characteristics, and Is very likely to break when bent once or repeatedly. In
short, it does not have an enough fatigue strength. '
(3) It will Have pinholes or cracks when formed to have a thickness of 50 microns or less. In other
45 words, it cannot be made 50 microns thick or thinner.
(4) It encounters surface corrosion shortly after manufacture, reducing the bonding strength between it
and plastic films.
The inventors hereof carefully studied the composition of lead alloy and the functions of lead alloy
incorporated in laminated tapes, in an attempt to resolve the aforementioned problems. They at last found
s0 that a lead alloy consisting of 1.0-4.0 wi% of tin, 2.0-7.0 wt% of antimony, and the balance being lead ,
where Sn/Sb ratio amounts up to 1, was superior in the film formability and was free of the drawbacks
inherent in the conventional lead foils. The inventors laminated an electrically conductive plastic film of a
volume resistivity of 10° @-~cm or less on at least one surface of this lead alloy foil, thus making a lead
laminated tape. The lead laminated tape was found to be far stronger, far more formable, and far more
55 resistant fo fatigue and corrosion than the conventional lead laminated tapes. Hence, the inventors obtained
their objective.
According to the present invention, there is provided a lead alloy foll and also a lead laminated tape
using the foil, both designed for covering cables. The foil is made of a lead alloy consisting of 1.0-4.0 wi%
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Since a plastic film is formed on one or both surfaces of the lead alloy foil, the lead laminated tape not
35 only has a great mechanical strength and excellent fatigue characteristics, but also is greatly resistant to
corrosion.
When the lead laminated tape with two plastic films is wound, the overlapping portions of any two
"~ adjacent turns of the tape are strongly bonded to each other due to the fusing of the plastic fiims, thersby
forming a excellent water impervious layer.
40 This invention can be more fuly understood from the following -detailed description when taken in
conjunction with the accompanying drawings, in which:
Fig. 1 is a cross-sectional view of a conventional power cable insulated with rubber or plastics;
Fig. 2 is a cross-sectional view of an example of a lead laminated tape according to the present
invention;
45 Fig. 3 is a cross-sectional view of an another example of a lead laminated {ape according to this
invention; and
Fig. 4 is a cross-sectional view of a still another example of a lead laminated tape according to the
present invention.
The electrically conductive plastic film used in the invention will be first explained. Hitherto, many
50 attempts have been made to laminate a lead foil with an electrically conductive plastic film. It has been
proposed that the film be made of a heat-fusing, electrically conductive polymer such as polyolefin.
However, polyolefin is generally non-polar and chemically inert, and its adhesivity with lead foll is
insufficient. Hence, polyolefin cannot be practically used.
Further, the adhesiveness of polyolefin will decrease since carbon black, carbon fiber, graphite or the
55 like is necessarily added to the plastic in an amount of 10 to 50 wt%, thersby maintaining the volume
resistivity at-105 9-cm or less. When the conductive plastic film of polyolefin was used, thus forming the
water impervious layer of a powsr cable, it was liable to peel off when the cable was bent. The plastic film
could not remain laminated with the lead alloy foil over a long use of the power cable.
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electrigally conductive plastic film&8 having a volune resistivity of [err]
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resi stant to €T nappplenpolyolefin-based low crystalline resin is any one of those containing virtually no polar
40 group such as chlorine, acetic acid group or double bond. The resin is preferably greatly elastic, having an
slongation at failure of 400-1,000%. For example, a non-polar, ethylene-a-olefin copolymer such as Tafmer
Series (trademark) manufactured by Mitsui Petrochemical Co., Lid., can bs used. As mentioned above, the
mixture of two or more resins can be used as component 2.
As the carbon black, various acetylene blacks and furnace blacks, all being electrically conductive, can
45 be used. Of these carbon black, Ketienblack EC (trade name, made by AKZO, Inc.) which has a marked
electrical conductivity, is optimum. Moreover, carbon fiber or graphite having a parficle size of 0.1-40 um
can be used. When carbon black and carbon fiber or graphite are used togsther, the resultant plastic film
has improved properties. Components 1 and 2 are mixed in a weight ratio ranging from 100:0 to 40:60.
- The greater the content of component 1, the greater adhesiveness with lead alloy foil or other plastic
so films. However, when too much carbon black is used, the molten film plastic has its flowability reduced, the
resultant film has an insufficient elongation and an inadequate flexibility. Hence, a plastic film made of an
electrically conductive, heat-adhesive resin composition consisting of components 1 and 3 cannot be
efficiently laminated with lead alloy foil by the film lamination process or the melt lamination process. In
other words, a plastic film or adhesive film has lnsufﬁclent formability, and cannot be formed so as to have
55 sufficient adhesiveness with lead foil.
Unexpectedly, however, the formabllity of film improved and the adhesiveness of the film rose when
component 2, i.e., at least one polyolefin selected from the group consisting of poiyethylens, ethylene-vinyl
acetate copolymer and non-polar, polyolefin-based, low crystalline resin, was added to the resin ‘composi-
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prepared byeghdbd ht%bnpfe 18 Ghus forming 13 lead alloy foils. Of the thirteen alloys, alloys No. 1 to No.
5. had the compositions according to the present invention, and alloys No. 6 to No. 13 were controllers
whose compositions fall outside the scope of the invention. Foils No. 1 to No. 13 were tested, thereby
36 measuring their strengths, fatigue characteristics, corrosion resistances, and pinhole densities. The foil

formability of each alloy was also evaluated.
Electrically conductive plastic films having a volume resistivity of 103 0-cm were formed of a
W composition consisting of 75 parts by weight of ethylene-acrylic acid copolymer {(containing 8.0 wi% of
acrylic acid), 25 parts by weight of carbon black (Ketjenblack EC made by AKZO, Inc.). These films had a
40 thickness of 100 um. The plastic films were thermally fused to both surfaces of the foils made of lead alloys
No. 1 to No.13, at 130" C under pressurs of 5 kg/cm?, thereby forming lead laminated tapes. The lead
laminated tapes were tested, thereby measuring their film-foil bonding strengths, fatigue characteristics,
corrosion resistance, cable formability and heat-sealability. Then, these lead laminated tapes were incor-
porated in power cables as a water impervious layer. The resultant cables were tested, whereby their water-
45 Imperviousness, bending characteristics and heat cycle efficiencies were measured. The results of the

various tests are shown in Table 1.
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aci d are,preferﬁ"‘. A@tnmaevmhana et Pyh G H af € PR WIERs LEEA) muse {can
be made of any hgqp@ymer thﬁ?'ﬁ%ﬁtalns 5-25 wt % of ethyl acrylate (B4 .
GA-Series acid M;_‘ i ed SqMa) r £si n GAQOZ. -1 GAQOD gd,g urgd by
Ni ppon Uni ca §$§epaéfera W@ATIRIPYhE unsatur at ed carboxﬁ?lc acid used td
nodi fy the unnpaited ﬁo:yulc..“ A t ¢,
i t &eoni c 2e.ci d, naleic aci g, he Iike can be psed. For- t B dRri gedi es
of carboxyl acild aesnc;auad)etmlge pf acidcaphydr| dee @cp e hal iide, acgd
ester, acid amd acid imde and the like. For he epoxy group-coft-airing
unsaturated co alnds, gl spuenisisage hacg)@? npreged © <6 He ysed.
Pol ypropyl ene grafted wi t FoFaeEiQ anhy e 1S 4 deS|ra |'e conpound. The
unsat ur at?®d cat b%y Is%ta@-t;d;aﬂﬁqu ngr@?)mc@nt i n IS AU edg
conpounds shguld used 1 n=8Praezaf 1- T. B Wb baSel of t he
m xture of fighe {i ed and unnodi{i ed™porydl Ef i hs. “VHENT1 t & FfBun? i s |l ess
than 0.01 9 t Jlesi red resul tsfcangqf g @btiin Nd LSeangunt
exceeds 1. 0™ 6 @ here wil lyybesAg pdvantrages) mRaf hep) due t @ ehe unr eadt ed
conmpounds® 0 Fhe r sul t ant plastlc f11 m il be—de er Bosal ed when-heat ed.} To
nodi fy polyoletln, the polyolefin |s treated in sol vent bath or
mel t - kneaded i an @SATIEERIICATOHe]| 35 Gr@ SO @ 0PR® ®per Oxfded as
commonl y pract l.ced the art As the polyethylene,. high-_density
pol yet hylgne of lowjdensity pol yethyl eme can be jused. It is desired th3t
t he et hyl ene-vinyl Pcetatelpopolyner cfintain 5- wt % of vinyl acetate.
When such copollyngriis use®& 70% of =f =i s [acetfoX)\® gr oup 3can I%e
hydrol yzed int¢ ggd oxyl group. Thg nog—polar pal yol ef i n- based | ow
cr al line regi 5 any one of thpse Containing virtually no polar
40 ﬁ - <P O n - i 4
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40 group such as chlorine, acetic acid group or double bond. The resin is
preferably greatly elastic, having an elongation at failure of 400-1,000%
For exanple, a non-pol ar, ethyl ene-ER0O2P7 23681 n copol yner such as Taf ner
Series (trademark) manufactured by Mtsui Petrochem cal Co., Ltd., can be
used. As nentioned above, the m xture of two or nore resins can be used as
conponent 2. the carb bI ack, various acetyl ene bl acks and furnace

bl acks, al ) H'él %@I'@ nd g TeRTeseTty é’m'@ﬁh 8% e "tHis 99 "Rgor't FRPeeivel THen
bl ack, Ket Qﬁ jo opp d‘ée %ereﬁﬁlﬁ‘@e‘b?)“ﬁl@@""q ﬁ'ﬁ““?’v\hl ch has a mar ked
el ectrlcéatl Y ideka d xp qum NbreO\r/:ﬁé tg | er or [
having a pg{érﬁéng \ﬁheﬂeﬁﬁ} gl}lwe e ame :Eg % T(\l%:é Iﬁg&r l laiéa%es#a}gg

carbon fib used o et resu Ias

(

i nproved propgr b UG ha Bﬁtﬁeé‘é\}% Eﬂe %ol @o"kﬁ‘dh%ﬁs Pﬁné%. ?E&Q ”9
from 100: 0 B&gfl gge g%‘?) rP ar&grgs% efe?e%%gn . 0. T 5@3 oS 5 il
adhesi vope St emman B ferrcht il ol et 15
when t 00 anaaan "ﬁle'ib%? ocel Wove REPAtSHY Behd dTiH8!sand b&nohae%cn firRe at 135°,

f1 owabi I'i t yid @@Hﬁ fats paeatau iham. Thta tranaamaaaéhsﬁmu&éhlf&ﬂ Vo lovailaRA Grinb Qimisen d
an i nadequatRndihgeuhiditlwas brokebfence, a plastic filmnade of an electrically

conductive, h®dthe astveion keistans iwas MOMDERS b bYiIngB¥S sk WaRBovef the RBIEeNS5 1C Rnd
3 cannotss be,0sd Holna) a8 tHel by sbmiag thel sivfatdicokrosial ofithb igedsoi | by the film

| ami nat i on pr(€)Cihe pinbsle ténsityedstmdasumsdiatdar® moopr BCladding thenfoil dpeto lights, dbg ,counting the

pl astic fi pinmobas faudthinshefeilsf and raitideedi tesrufnberaf pintiolel perrsalerd métyr, and cannot be
formed so WPrepertibmefdadipatediTdpe ci ent adhesi veness with | ead foil

Unexpect edl y,()hithaeagdeesivensse wasorated in fetfefloging iay. (iihp refsridealiyl cenductiven plastic films were
adhési vepelamingied il the| ldagh afieysfellsinday theoime isensitions, The, resultant famingigd tappswere cut into
pol yol ef i ntesepienes eephihewng g idtyiGup admsiagh of 1561‘"‘"@)07 h?%ttﬁﬁlp@%s were subjected to

et hyl ene- vPFjng iaei&iping & Tenssen totile tegierg Thederigs avliad the pisresaat eafq of 1 Bmdnin prslpt poel
crystalli né" |1PP . b adheinepese givenB kers {inkaicpnD Gt Nicm) of the-tapes was pvausted i the
tion consi ©fiewng f ?eﬁﬁﬁponents 1 and 3. Wen conponent 2 is used in an
excessi ¥&ly large amount, the adhesiveness of the plastic filmwth |ead
alloy foil decreases, nah n T ONffLcult to atta n,the Jdesired | am nation
effect. In viewof this, it %ebre ¢%ﬁ?évfﬂﬁ?s ﬁtgﬁ?Qfﬂg rati o of
conponent 1 to conponent [2 De595: § (Gredted, tﬂbpemdsng gn the 5 conditions
of the f,prm ng process, theughi—ttean .ur o 40:60. Five to
140 parts by weight of cqmponent 3, ghergrectrlcally conducti ve
material, is added to 10Q par3s by melghﬂ Bf -t heOm xt urgd of conponents 1

and 2. V\hen only carbon hmkiﬂ-s-nsed—as—tgnpnﬁ-em or less parts by
wei ght shall be added. en only darbon ?I er _nust _be uded as conponent 3,

30 or |lgss parts by weigHt islused. Wea thanp graphlte ifs used as conponent
3, 30-140 parts by wei ght—steatt+—be—used-

o {2) The fatigue characteristics of the tapes were rated in the following way. The laminated tapes were
cut into pieces each having a width of 18 mm and a length of 120 mm. These test pieces were tested by
40 MIT fold tester (JIS P 8115). More specifically, they were repeatedly bent at the samse portion, each time at
135°, with a tension of 250g applied to them. The fatigue characteristic. of each lead alloy foil was
evaluated in the number of bendings until it was broken. The fatigue characteristics thus obtamad were
evaluated in the following five levels:

Level Number of Bendings
More than 5,000
More than 2,000
More than 1,000
More than 500

0 - 500

50

= ol wl e ul
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{3) The heat-sealabilities of the tapes were measured in. the following manner. Two pieces of each
laminated tape were laid one upon the other, and fused at 100 C for 30 seconds. The resultant product was



10 O herwise, the plastic filmcannot have an el ectrical conductivity of
[err] or less. As to carbon black, 80 or less parts by weight is a
preferred anmount, and 70 or |ess parEPsoiaQ‘rmght is a nore preferred
amount. Similarly, Wen carbon black and carbon fiber or graphite are used,
it is desired that the m xture be used in an anmount of 80 parts by MBI?

or l'ess, pr&PEEand ipstohby,mpasuring Plh dhegiveness &f the-pwpwipess: Thathepi-sediablitiagdh ko/

i s Osed i n &P§irVemkiplioviag fvelevels fadnesppnestf herte®dve plastic fil m cannot have
the desired electrical conductivity. 15 Wien conponent 3 is used in an

excessively great anount], £Q€e§0 dugh i ﬁsQEiﬁBEixE | 5 "Hﬂt have the

desi red rfechani cal prope gne_add an De used injaddition to
conmponents 1, 2 and 3 tq forf the el €xeptenl thavoAdacti ve, hpat - adhesi ve
plastic film For exanplfE—agstany T .8 CURrETant ™3 ane det ardant a
relnforC|ng agent, and tthe e_clan_be ...-. el f he ' prin

conbi nati.p in approprijate §nnu s. 20043 ’V&rpous nethods can be
perforned under vari ous [CONORTTONS TO ,. = ,_ ALSECINE g |y conductive
plastic filmof this injenilgru nst ance, the
filmcan be pressed ontg the*l ead foFPsﬁhFPé"erﬁg heated tol a tenperature

above the nelting point Of 1TSS naterrar. Aternattvery,—thne plastic film
can be digectly extrusion-coated on the lead alloy foil. Further, the film
can be dir el Properies pLGahigi nated with the foil. Still further, the film and
the foil are pltThe M’Q‘Eﬁﬁ‘é?f"""&ﬁ?fsawe tcm ws@atteéa"'nﬁefbtapqsrte%dstfr@fef jrapervious Frypss

present | an‘t’fﬁ'StPF \RZ I"]e fRiaing ey e B éP%F‘edé’t”Qt'qn shigid; of gagh cpkis, wes
to sever al |S&: aI? oth ends, raﬁj_rm)gva%fut in jacket
conposi t mn%ﬁﬁ %ga ME\E e piptgin 496
mol ten al | o e msuatlodg%y

Spb e i 33 e ol i v P
alloys. The, Aopﬁat%“é{’aﬁf b PP% BT;%E ot a?ig gf"" 551" il

al l oy foil sy, 1 ﬁ@_ oys
conp03|t|ongteg?ordbng to the present |nvent|on, and aIons No. 6 to No. 13

were conf¥ollers whose conpositions fall outside the scope of the
invention. Foils No. ¥ 1p 153 we st.e o neasjring their
strengths, fatigue chcrac?g,rgl stics, h%&%goéf“(?ﬁr?g %es ang pinhol e
densities. The foil fdrnmabblity] oNoesbangel dp waseaisonaﬁnuwted.

Electricg|ly conduct|ve—ptgstrt-+Ehg§;gggfgg—qggggnqggﬁ§§ﬁ§t+vity of 103
[err] were fornmed of d_conposityon consisting o S _parts_by yeight of

et hyl ene- acryl ic acid copolymer (contai ning 8.0 wt % of acrylic aci d) 25

parts by weig i) 2Re 3! WK Ea%‘urg@ a/ dalfAdendin 6
T
fused tospoﬁﬁh Sabid Az BPaltedl GhtleP o HRAH gQ podiédls a@%%eN’for dlalioy f6if

130 C under oithé ¥atb ifp&iiovs OHE berdihg 'cRdMetdr ;arcmﬁage ratea mctnet BRfhg five1e
Iead | am naje@fk: t apes were tested thereby neasuring their filmfoil bonding

gi,gths fatigue characterlstlcs corrosion resistance, cable formability
heat -seal ability. T, —t e_l_ea.d_l.a.nd_na.t_ed_t.a.pes_uar_e I ncor- porated

|n power «¢abl es as a eLevefier }iNumbemysft .Belitti ig Ty d bag [cabl es were
tested, whereby their \ + = .e ' i characteristics
and heat cycle efficiengjies were]l neasu . 1 |ts of tlhe
4 More than 10
&5 3 More than S
2 3 -5
1 Less than 3

50

(3) The heat cycle efficiency of the cables was measured in the following manner. Each cable was bent

along an arc of a diameter ten times greater than the outer diameter of the cable. The cable thus bent was

inserted a conduit pipe. The conduit pipe was sealed at both ends. An electrical current was made to flow

through the inner conductor of the cable, heating the conductor to 130" C. Then, the supply of the current

55 was stopped, cooling the conductor to room temperature. The conductor was repeatedly heated and cooled

in this way. The heat cycle efficiency of each cable was evaluated in the number of heat cycles repeated

until cracks were formed in the lead alloy foil of the water impervious layer. The bending characteristics
thus evaluated were rated in the following five levels:

8



various tests are shown in Table 1. 50 55 EP 0207236 Bl [err] EP O
207 236'Bl In Table 1, marks [err] and x represent "excellent," good,"
"faftr" and "poor" respectively. TheEPar20Z286@1operti es shown in the table
were evaluated in the follow ng manner. |I. Properties of Foils 5 (1)
The foil formability was rated in accordance with whether the foils had

cracks and sl ackeni ng pprtiors; w*uet-her—f-l'reg—ma‘f—s(—ﬂr-ned—vm th rolling

agent. and whether they| cd@v®le|r dumker eb Beatrevclasckhess. (2) The

strength and fatigue chRTacweTTSITC WeTHG EY At NaL 9o T complari son with those
i 04 - 0

of the faoil of alloy No}j—l2pmieg] S regarded as
having ré&f erence val ue pf 14%. The fatiMREet&R2NWB& 10 conducted by M T

fold tester [JIS (JapangSe @ndustrriar n I5T—The test pieces
"had a width of 15 nm an l.edes were
repeatedly bent at the arrezport on, eacht ¥imre3%t [err] wifth a tension of

2509 applj ed to them e ratigup charenggg|i§ﬁﬂ§fﬁr‘§§6ﬁ‘qoiI was eval uat ed
in the nunber of bendi nigs unt il it was hroken ("2) The corrosion resi stance
was neasured by spraying 5% salt water over the test pieces at [err] for is
1,000 hours, and then by observing the surface corrosion of the pieces. (4)
The pinhole density was neasured in dark room by holding the foils up to-
lights, hyt&g 0 Qng the pinholes found in the foils, and cal cul ated the
nunber of €s per square neter. Il. Properties of Lam nated Tape (1)
The adhes' VeNfises BB 'i@élgc(ijrichlg c&%?cttglhkﬁ%@%vm% riaigm%. ftoel\gf}t.'i P)Ll ¢ films, havin
conducti ve i @fddnt cdnipblifony S ab fﬂ.‘d“%%, %g&p 8 of $18EbniBodeh of Sdch Takéhif e
the same nggél&r‘_sﬁnﬁoly fend &%HE)t ﬁﬂtn&aﬁi%%eﬁa(ﬁnﬁ a8 BP S, 3" dhyfehd-vihyD albtdié Edpolymer
d the ¢

pi S eWCNEYKY Lbrthhed 18MvEh Br viry1 308, sH6H Hlack vasl@lledbalk B R28e Adar). P €Ces

ver e subj ect eplag® filke Rhvind010b Gt weld mdle By the MR tholhbd) $ bacCallbyRlisHavind B ShickRas 6F

pul | ed t he 30i.6€ @sre also towh& &fvaiddld SHEH-Pb RileFH dordintdYeSH and Sb in the amounts shown also in
Tables 2, 3 and 4. Two plastic films of each material were laminated on both surfaces of one of the foils at
130° C under pressure of 5 kgicm2 (490.5 MPa) thereby providing a laminated tape.

The faminated tapes, consisting of a lead alloy foil and two electrically conductive plastic films covering
both surfaces of the foil, were tested to evaluate their properties. The results are shown in Tables 2, 3 and
4. The volume resistivity of electrically conductive plastic films shown in these tables was measured in the
following way. The plastic fllms were cut into test pieces, each having a width of 50 mm and a length of 70
mm. Two strips of electrically conductive metal foil tape coated with a conductive tackifier and having a
width of 10 mm , i.e., Al 7650 (manufactured by Sony Chemical Co., Ltd.) were press-bonded to the ends of
each test piece and were used as electrodes. The test pieces were left to stand at 23" C for 24 hours, with
the relative humidity maintained at 55%. The strips of electrically conductive tape for electrodes were

- electrically connected to to a resistance meter, thereby detecting the electrical resistance of each plastic
film. The volume resistivity of the film, pv (f-cm) was then calculated by the following equation:

25

30

35

R(Q) x 5(cm) x d(cm)

\—
' In this squation, R is the electrical resistance detected by the resistance meter, and d is the thickness of
the film. "
45
50
56



angl e of [err] The adhesiveness given in kg/cm (1 kg/cm= 9.81 Ncm of the

, tapes was evaluated in the following five |levels: ;25 Level Adhesi veness
(kg/cm 5 Greater than 1.5EB®207236B1 4
1 1.5 3 0.5 -1.02 : . 0.2 - 0.5 35

Less than 0.2 (2) The fatigue characteristics of the tapes were rated in

the-followi ng wdy. THe Tam nat ed t ages wWere qut T1Lo pPleces facim fravingla
wi dth of 15 nm 4nd a |l engt KBPFAERFIIm n Thesse |t est [pireeds cuer b st ed by {40
MT fold tester |(§I S|P 811B14pA8Hdpeci fi calll y, tjhey were rEpeat fdly bent
at the same portigr® feach tinme at [grr] wthla tersron [of 2509 applred go
them Thé fatigjeuchgr alfFafiepret eaoln inead of dy <f &i| cwes| avad laked ifn
t he nunber of bénfidhds until PPIRERE lbr oken. The f4tigud charhcter{stics
thus obtained wer@ygJaluated in theffolTowind Tivd Tevels: 4b Levpl
Nunber of Bendifjgy ®| SSPUSOIAI N Hann wbin00( wwn | nn | More| wkmph =24 000
50 3 Mode tHan 1,000 PP3EM Mord _thdn 500 1
0 - 500 8% (3) The heat-segltabiéigtaises of theltapeq werg neaspred | n the
fol | owi ng manned® Gug pi ece¥ R"EAEH 11am wan gdintage werle v & [ M| udeh {he
ot her, and fusec!c lerr] for Bﬁs onds., The resultantt product was 7 ' EP
0 207 236 Bl codged Emd Stestxedowspupgasuri ng tthe mjt ual {adhesf veneps of the
two piecgs. The |fedifiiseal abi | pafmed(jl RYP 03 9.8 RNTPH ¥ OV ) SWhp Tive|
| evel s (adhesi venes & of heat-seal):
S0 5 L3TAISUPY | nunwnwn | mm| w<e| caa| ven | A
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.5 Level Heat -seal ability (kg/cn) 5

Geater’ than 1.5 4 1.0 - 1.50.5 - 1.0

0.2 - 0.51 _— Less than (R0 267 23dB1 Properties of Cable (1) The
wat er - i npervi ousness of the cables with the | am nated tapes used as water

I mpervious |layers were rated in the followng way. First, the water content

of the insulaty rettof—TachrTgbeTWas eas ued e cguteWas seqf ed
at Woth ends, @nd alhol e HAVPIIIAT di aned & ndf «SelmMmvad sul |i A dlje~ acket .
20 Then, the cable Jas i mP8P&2d®PR |hot wat er] mai ft ai ndd at |70 Clfor on
nont h. The cablfeswn§ Tarken out OT tne not-wgt er gath, fand f§he wgter copt ent
of the ihsul atijciﬁﬂsheP'EFs&PP yndein tnhe |wet-erl kmpgrmi-ajsmlayer or | he
insul ation |ayg¢r@ g measure nfn gCOrrpar ed Mith tthe vgl ue @bt ai ned befpre
the cable was i rg§éd in the hot water. Bagded or] thefresulits of
conpari son, the er-Fﬁ?}ﬁl“W‘&?gﬁéss win the [cabhd was |reated wnotlhet =
foIIovm'n1 two ljevel4, 1 and 5: 15388 |level WAt dr - i ngervi qusness| 5
No change infyaterq content 30 _ 1 | ncrease
in water cont¢ate (2) The“ﬁéﬁ%ﬁﬁg dhanrareanilstivgd ity he wqbtes jweyd
nmeasur ed by repga{ﬁecly bendi ng X Nhe lcabl es allong dn ard of 4 diageter sfx
times greater tgéﬁd«% ﬁ}% 1% er of thgq cablijes. The be¢ndi ng
charact egi stic [gfg 8t EIglas eyatuatie® ¥ 8 Inthfder “d? |betrdi nos
repeated until 'cnacﬂgs vvere forrreoLln ihe ledd allioy fail ofl the lwater
| mper vi ous Iaye’E.E"'He bendi ng chardcteristids thys evgl uaté¢d werle ratefd in
the fol | owi ng five Alevel s:&3agrseupy | wwwnin | Mot RN~ Qfer Of
Bendi ng Cycleq 5 Mhr than 115 4. Norethan
1045 o - 3 Mire tihan 5 2
3-51 O |Less t8an 3 [|507(3) FHe“hedt Scyql e eflf Yici gney=of] t he
cabl es was measurgggi n the foll owi ng franner.| EacH ®ablle wag ¥ent
g 0 = '
g:v = u:::: [ I (3.= [~ UZ'S [T
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along an arc of a dianeter ten times greater than the outer diameter of the
The conduit pipe

cabl e.

was seal ed at bot h. ends.
i nner conductor of the cable,
supply of the current 55 was stopped,

‘The cabl e thus bent was inserted a conduit.pipe.
An el ectri gplo zorr2a3eém®1 was made to flow t hrough the
heati ng the conductor ‘to [err].
cooling the conductor to room

Then,

t enperat ure. ﬂfﬂ%ﬂmmorvmsrqmd@myrmmeacmac ol ea
Thewheat cycle éfficiency S22 acdblw wsngdval «dt @tmi|n-ihd ruwd heat
cycles repeated cr acks grnmed in tthe | ¢ad alll oy floil ¢
wat er i npervioug - r. The Dendlng charactenrsii¢s tngs evgluat g
rated in%he folll g°FP‘<’/H°§ 8 n 1 BRn() 0¥ [286r Bl~Lode m
Nunber of Heat ¢ $ 5 More tlhan |70 5
4 than 50 3 Morie thHan 3
10 - 30 10 ssausnm:zuadm;[l nuninn| vl nieds~aham n]
Exanpl e Y Thr ee of 14 eIecT?Fbclly condyctive, hegt-adhesivg al s
No. 1to . 14 Tor plastlc fllns aving thg difflerent congositi wn
in Tables 2, 3 wer of v e dovpojet's o eqcit My L 20
| ow density poliIH ene (LDPE) melt index (M vallue of _
et hyl ene- vi nyl Dqu%aggg E\A) cont aijned 19 wt %o of Vi e,
and the garbon gk @ RtP3dE Fign®)™ |PRaSti @ Ti|l Vi ng
100 [err] were r y the lnflatlo nmethod. lleadtallow foills hawi
t hi ckness of 30§ rb] were al so forned of vani ous |{Sn-SRK-Pb g S
contai ning Sn an§ PE|i n t HITAEBRHAVS [SHOKR AP0 A | TALT ¢s 2 [378RG &1 ~'Twb
plastic filns of material laminated. on RBath durfades..of
t he—f oi | geat 13( der pressure off 5 [err] {(49045 MPH) t hd ng
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wi dth of 50 hg:Rfr70 M ‘g\mcsﬁrl ps‘f:c ?:& c‘tgarszc = [ive
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each test piece and were used as el ectrodes. The test pieces were left to
stand at 23 C for 24 hours, with the relative humdity maintained at 55%
The strips of electrically conducti e ot207e236@1 el ectrodes were electrically
connected to to a resistance neter, thereby detecting the electrical

resi stance of each plastic fiIm The vol une resistivity of the film pv
[err] was then calculated by the foll ow ng equati on: [err] In this
equati on, R i 8 {'ARISSet S Ad %&Pa’iye?i’gt U, camppsifions (b dhey adc Hi@y (fellg jlargely, deterppinp dhe
and d is t °Ft°ﬂ‘P%t’<f {slsad jamipaied tanes ith esafgilspd glso the pfspgsties gt ths sables with depq leadh)
EP 0 207 2 gmipsteq tansp, EP 0 207 236 Bl [err] 12 EP 0 207 236 Bl

Example 3

Fourteen electrically conductive, heat-adhesive materials No. 1 to No. 14 for plastic films, having the

10 different compositions shown in Table 5, were prepared. Of the components of each material, low density

polysthylene (LDPE) had MS valus of 7, and ethylene-vinyl acetate copolymer (EVA) contained 18 wt% of
vinyl acstate, and the carbon black was Ketjenbalck EC (trade name).

Plastic films having 100 um were made by the inflation method. Lead alloy foils having a thickness of
30 um were also formed of various Sn-Sh-Pb alloys containing Sn and Sb in the amounts shown also in

15 Table 5. One plastic film of each material was laminated on one surface of one of the foils at 130" C under
pressure of 5 kg/cm? (480.5 MPa) thereby providing a liminated tape.

The laminated tapes, consisting of a lead alloy foil and one electrically conductive plastic film covering
one surface of the foil, were tested in the same way as in Example 2 to evaluate their properties. The
results are shown in Tables 5. The volume resistivity shown in Table 5 was measured in the same way as

20 described above.
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As Tables 2, 3 and 4 clearly show, the conpositions of the lead alloy foils
Iar?ely determ ne the properties of the |lead | am nated tapes with these
foils and also the properties of theEpalZoeg3isBih these | ead | am nated
tapes. 5 Exanple 3 Fourteen electrically conductive, - heat - adhesi ve
materials No. 1 to No. 14 for plastic filnms, having the 10 different

conpositions shojmn 1n Tabl repared.] O the cgnpongnts gach|
mat eri al, | ow depsity pon );éeée | DPEN ehiard| MBmvBlewa [of- A,] an@ | — =
et hyl ene-vinyl at@ atg copol 5\) contai ped 1P wt % of i nyl |acet atp,
and the carbon b| gcR has Ket en EC (tradp nang). astijc T1Tjms havj ng
100 [err] were nﬂadegby THE? I‘%@ F methoom L aad pN @y &oHl|smva\i rg~a .
t hi ckness of 30 [&0] were alsd forned of varjous Bn-Sk-Pb dl | oys
cont ai ning Sn andSSb n the anmounts ghown alsp in L5 Table}5. Oje plasfic
filmof each matpp & | wB¥FAMAS Ed@ bnwonen guf fae| sfvdnet off the |f of s ht
[err] undgr presbure bf 5 [err] 0{5 MPa) therebly praviding a lfi m natgd
tape. The | am najed tapes,ﬁqgf{@ ng of a lepd al|oy floil gnd one
el'ectrically confugtiye plas 1c.;§bll[rd coverm fiy| one frPgce ff ey |folt+, here
tested in the sargsmwa.% as in Exanplel2 to eval uatel theilr prgopertiles, The
results are showg FnE aphesstl a'e-.l; vplunme resjstivjty ghowniln Tgble 5 was
measured #n the FaBeiiva g% i B "ABbl €?M2b Y |35 4G #9305 113
EP 0 207 236 BngF‘F
. §,8§ £ITATSSUPY nunun| om loe] ] M| -
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EP 0 207 236 B1 As Table 5 clearly shows, in this case, too, the
conpositions of the lead alloy foils largely determ ne the properties of
the |l ead | am nated tapes with t hescER 020823881 al so the properties of the
cables with these lead | am nated tapes. Exanple 4 Fourteen electrically
conductive, heat-adhesive materials No. 1 to No. 14 for plastic filns,
havi ng the 10 1d{)ffe.rent conposi tions shown in Table 6, were prepared.
Furter, 14 &Pde Eﬁ.gfﬁfrf_y%%gggltﬂi ?aﬁ%]mh@ EQ’%P‘@‘%?F pfdhe padcallov-fpils lagaly t%B'“m?
14, havi ngf‘&PT’E’gg’ @d o i'RBR% VI IBYAR 'R S FatiiodnPORREIPL Of SheciaiPR i Byee {ead
conponent s e R rat eri al , | ow density pol yethylene (LDPE) had M val ue
of 7, and ethyl ene-vinyl acetate copolyner (EVA) contained 19 wt % of vinyl
acet at e. a%@&q carbon bl ack was Ketjenbal ck EC (trade nane). 15

Conducti ve +c films having 100 [err] were made by the inflation

met hod. | nsulgaliddBRl eiBbisaly SontiichvEE ndbRddnBve R eras No| 1 WPRE 131G bidRIRmEMhatiflfin
inflatiop GREBREombRBthsOenb@Y in RibleSs, Evﬁr’é'd&a@d.t#ﬁhﬁe‘ﬁ,nﬁ%‘ﬁcﬂéall?’&sﬁlﬁﬁmé,] heddfesfis SO
formed of wafhid!NoS-19Nd"042hdvil Siffersit BbrhioRBon® shéwtdin SFableNs, LWie RHBAHA. SOISHEWN
al so i n TabpoRentsEaCauck MR ioW EdeRsith Solybthftére "LOBEY HBR M vhils bl Rl dnd SottiteAslinyt
filmwere bédeedpbigmerEVRCcohtdindR e Wl oPARY Qtetdid) @nd B lcarbar bibdkIvids KoéhBEIck EC
pressure oftralle fadfe).] t hereby providing a | am nated tape. 20 The
| am nat esl t apdaducthenmdstid filg hafingal doamtl walel ade foyi the inflafien @biRed. Nisclatin plastic films
conduct i vehginga0d gmfwelenaisnawaele iby theOTiation fmeitHae. Leatt dilay @its f@fing & ehickraiss of Sameh ware
el ectri cal biyo fomssd| ofivariags Pri-3isPh dloys donteiioy &n amySH ih ¢hecirioants shawi alswein Gble BeEach
foil, werecendeptiedplastic fileand zpgh insuiptivaplasic filin aye| lemigatad wndieasurianeof bipesfrthe foils at
proper t i es 130T Raingas pigpsurp qf f Ka/gmd irereby) Pryidingoa igmingterbtam| une resi stivity shown
i n Tabl @ 6 wdbe lemingied éages. gonsisiing oh prieadiallpy fod. ane slestiidalyropdystive plastis filty caygring(pne; 5
50 55 EFf the syyfaces 3 thg foik érpdrc]ne electrically insulating plastic film covering the other surface of the foil,
were tested in the same way as in Example 2 to evaluate their properties. The results are shown in Table 8.
The volume resistivity shown in Table 6 was measured in the same way as described above.
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EP 0 207 236 Bl [err] 35 Note: Al insulating plastic filnms had the sane
volune Tesistivity of [err] As Table 6 clearly shows, the conpositions of
the lead alloy foils |argely deter nmgpe sgresggaperti es of the | ead | am nated
tapes consisting of this foil, a conductive plastic filmand an insulating
plastic film and also 40 the properties of the cables with these |ead

| am nat ed tapes. As described above, the lead alloy foil and the |ead

| ami_nat ed tape of this invention, which conprises a | ead aIon foil and an

electrically copductive plastic filmlan nated _an _one..surLf |,
or two electrichlly cdnductive filnmg | am natjed onf bot hf surf
foil, or %one el pcthj,caxlly 2effict i vé plasticg fil m and
insulating filnlagEn don the sulfaces. . ofl the foil.,
good formability, 4 great strength, excellent fatigu :
hi gh corrosion 'eg'g'l nce, |¥4 pinhole density, g d
excel 'ent cabl e} f oy bl p—tt ' er
i mpervi od% | aye[€ eqiOa [cheni cal - resi $t angg er of d
with rubber or fBagticds, an8¥% inddstria '] very A
| ead aIon foil ‘3@' . qﬁgr‘.\,u O f——CPr-ett rg—capTres; uunpliai ng
1.0 to 4.0 wt % (g @jn ﬁ tol# YW % of gntf nony| and,f he Hal angk bepn
| ead, chgygact er |zedei h {1{%‘ g{‘pb ratwo pnmounfs upl to®Bs Nl 1. @ IThe
lead alloy foil [A848rdiBgito tta L, havingl a th) ckness of1 10 tb 80 [err]
17 EP0207 2gp B1g[ r+’] 35 Note: Al insulpti ng plastic filnms{had the
same vol ume resglstijgl tiygol [e(xg ohs|Table 6 rlear|y shbwg, [he cpnpositions
of the |ead alRpy flgil <l hPGEERAUYE ér i ke tﬁ?nF propelfti pse~of | t ead
| ahat eds t ape¥| consi sfti nf of °¥3¥®8 foil, a cbnductive last]c filmand lan
insul ating plagitTciiiTm and also Naaal dol vl | aaf ae
o (mo-g) £3TAT3 92283 23| 25 23| =232 S.E.
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40 the properties of the cables with these | ead | am nated tapes..

descr.i bed above, the lead alloy foil

i nventi on,

lam nated on both surfaces of the foil,

or two el ect
or one

As

and the |l ead | am nated tape of this

whi ch conprises a | ead algpay2d7a2se Band an el ectrically conductive
plastic filmlam nated on one surface of the foil,
conductive filns

rically

el ectrically conductive plastic filmand one electrically insulating film

| am~Aat ed on the surfaces of the foil, respectively, has good formability,
45 great stprength. excellent fatigue characteristic, high corrosion
resi stance, || ow pi nlol e defigbiyyzygdod adhe-|siveness,t and excel|ent cable
for mabi | i%y H%ng,e it car‘atbﬁaej‘;eégqti"\‘/éﬂ?%teﬂ" b A" Watr j EViITTE fayer
or a chem cPI -rle®i stlant_layer of pau cahl £ in‘ulit d i be
plastics, apd ifspi custar::hgq.,laxay useful . 50 d al | oy foil
for lam natpd tlafjeRdesi gned ’aﬂfﬁg rer? Ky ¢abl BT, Mo t"d"ﬁ. W %
of tin, 2,0]to}7802L2 rand_the bal and :
character] zgd i[nStdadt tglgBusdh Shedui i O %@%1 S U Jhe lead
alloy foil ECCCI‘&I?I% to clai m.ia:e% avi‘hy' ‘81 hi '€Kng [err] 17
EP 0 207 23p Bl3+— 'e.a-eI---l--a-rrr—rra-t—-eiﬁ < J a5t m&)
conprising:|la llgad gl | oy kpithqe@apyi .9 5 . A t9 7.0
wt % of amg i mnyg and the bal anceeelgi 2’5 8ad \M?l’e ratio
anounts up jo 1‘2 ang—ahR—e-ectt-eat-ry—conduett rrated at
| east on ong offathdl|surffagpeiotizube Iﬁ@wq? OxJ ngyigfa
vol ume resi éti\rﬁt- %f [err] GF313€§< Iead accor i ng
claim 3, ] chgra ++Zed—tr—tirat r—etect bﬁlf‘ st I m
i's Tam nat efl orfgoBe,fof thegsugs of SR i | @ad | ak kol 1 3y
electrically ccgdgglve pI astic fi I mis lamnatedl on fhe ofher purfacg of
said | ead a|l oy _foi [F—¥0~5—Fhetequ—tanrmafedTape arcoralng tp crarm 3,
characterizgd ifn Jhhdt two e} ectricdl ly condlicki Vé @l abti c [ ithns| are
| ami nated oh tvwo Surlf aces & said l{egd "aFIbL" £ | 3 rfes Rt | vgl§| B.% The
| ead | ant®haf ed |t apeelaccording to cllaim 3 characderizld inlthat!said
el ectrically cqegd (ﬁive plastic 15 filmis coﬂrposed of:{(a) #0-100}parts
by weight of a gizrdre comgg i sing eftrﬂrl;ergeg fcoyl il & ac d_-,cppo"ﬂy;rrarcand or
< ' ™ ™~ i)
30 ) o =t (N 0 <
‘E g)) ~ 0N N~ N~ r~ =l roed =t
S o~ v o ® = e s ® a e " w ¢
o] oo}l 00
@A 9222 28122 22| 22| 22
35 | |
_ Note: All insulating plastic films had the same volume resistivity of 107% - 10'7 g-cm.
o/ As Table 6 clearly shows, the compositions of the lead alloy foils largely determine the properties of the

lead laminated tapes consisting of this foil, a conductive plastic film and an insulating plastic film, and also

40

the properties of the cables with these lead laminated tapes.

As described above, the lead alloy foil and the lead laminated tape of this invention, which comprises a
lead alloy foil and an electrically conductive plastic film laminated on one surface of the foil, or two
electrically conductive films laminated on both surfaces of the foil, or one electrically conductive plastic film
and one elecirically insulating film laminated on the surfaces of the foil, respsctively, has good formability,

great sirength, excellent fatigue characteristic, high corrosion resistance, low pinhole density, good adhe-

siveness, and excellent cable formability. Hence, it can be effectively used as a water impervious layer or a
chemical-resistant layer of power cables insulated with rubber or plastics, and is industrially very useful.

50
Claims

1-

A lead alloy foil for laminated tape designed for covering cables, comprising 1.0 to 4.0 wi% of tin, 2.0

to 7.0 wi% of antimony and the balance being lead, characterized in that the Sn/Sb ratioc amounts up to

5§ 1.

2. The lead alloy foil according to claim 1, having a thickness of 10 to 80 um.
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et hyl ene-ethyl acrylate copol ymer, and/or unnodified polyolefin and
nodi fied polyol efin prepared by nodifying polyolefin by unsaturated

carboxylic acid or its derivativesEParad7236&Ioxy group- con“m EMF“ “UU!"
unsat urated conpound, said unsaturated carboxylic acid or
and sai d epoxy group- 20 cont ai ni ng unsat ur at ed conpound elng used I n

an anount

of 0.01-1.0 wt% based on the m xture of the nodified and

unnodi fied pol yolefins; (b) 0-60 parts by weight of at |east one polyolefin

sel ected from.the oup _consisting of y ayl—acet at e
copol yner {and non-pol ar £DSd1ye n- based n; and 25
(c) 5- EO parjt g byf wei ghbuﬂo agg b K VE Tratleri al
sel ected from theg group—consi-sti-hpg—ot - ek
graphite. 7. [Thel eadai;amsntgesk{j ppe, accor fagt erijzed In
that saidile S’aﬁl py foil Rugpesd hi KR H sai d
el ectrigally Huptive—pl-astie—tfdtr-has pOe—f-effr] 30
8. The | ead Iar@“g edsdzapsopaeduy| ng, 1.9, ¢l in.Lhdt said
el ectrically {con UPE,'[I ve plasgpeef|Imis |a sai d | gad
all oy foil orpethered—to—satrdteap—attoy—+ y-Tomguct i ve
adhesi ve. |35 |'P®. The | exdrimpwirest bd, 4 AR6 REGAKRd r;}gmto“cl,a Mhda | e
charactrer ij zed+ hat said e~8BM|cally inpulat{ng plastif filfpis
| am nat ed]dir ror—wrtt—arm—etrertrreatty T msofattmgadhest vejon saijd | ead
alloy foil. P OPTE TR 28R DY of Bivh «f PrPpL iekleh |10 P 4.0 | W% Of tin,
2.0 to 7.0 w}® ant i nony? 2AREH Fhe bal ante belng llead, |here{n the [Sn/Sb
rathd anofint s —for tamnayed tape [0 bejused 1or foverfng power 40
cabl es ® Rgve ons 4Zatdrsefipy| | landh &l | icage| de~pl awbs poamm | uban
stratifi Nydes Au recouvrenent} de cables, coptengnt 1,D a 4}0 % en poids
d 6taln, 2,0 TO6 en. pol ds d aptinolne,J1e rgeste 6tant duponb
caracteri $~e que | egrapport| Sm/' Sb_atpepntj P au Xi provm ofeuijl e
d' ai age_d¢ pl hl on 1-a®r evendi fatd 8n* T | aydnt ~urfe 6pal F&éur '@ 10fa 80
m 50 3° b .51-t-.i-.f--i--zl—-a--l%\-s-e—eL=—|E;J--e-|cm—elqeus{1i At -eeatereht—de—dabl es,
.conpr enant: i | | e d al l'i age de pOonbj cont pnant} 1,0 h 4, 0}% en ol ds
. de6tain, 2,0 % en p@l ds d' aht L ei fex | |l® #pSt & [Gtand du P £ dans
| aquel l e lle r sn/Sb atteint|17u max{ mum { &t jun fi |l pl asti que
6l ect ripgugnent conducteur appllque au noinp surjlPu des| surd acssedq | a
feullle 5 d' adageide plonb el ayam <wuhenripirsed i 61 prrvol urtedq 106
0-cm ou ms. 4. Rubaﬁ.%tratlfIG a base de glowb-s | om 4 B r-evpngigation 3,
caractdrige en ce qu A #iImplasji B2 2 22 ‘z’ga] 291 221 225

36

Note: All insulating plastic films had the same volume resistivity of 10'% - 10’7 g-cm.
As Table 6 clearly shows, the compositions of the lead alloy foils largely determing the properties of the

lead laminated tapes consisting of this foil, a conductive plastic film and an insulating plastic film, and also
40 the properties of the cables with these lead laminated tapes..

As described above, the [ead alloy foil and the lead laminated tape of this invention, which comprises a

lead alloy foil and an electrically conductive plastic film laminated on one surface of the foil, or two
electrically conductive films laminated on both surfaces of the foil, or one electrically conductive plastic film
and one elsctrically insulating film laminated on the surfaces of the foil, respectively, has good formability,
45 great strength, excellent fatigue characteristic, high corrosion resistance, low pinhole density, good adhe-
siveness, and excellent cable formability. Hence, it can be effectively used as a water impervious layer or a
chemical-resistant layer of power cabies insulated with rubber or plastics, and is industrially very useful.

50

Claims

1.

55

A lead alloy foil for laminated tape designed for covering cables, comprising 1.0 to 4.0 wt% of tin, 2.0
to 7.0 wi% of antimony and the balance being lead, characterized in that the SrvSb ratio amounts up to
1. :

The lead alloy foil according to claim 1, having a thickness of 10 to 80 um.
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8. The lead laminated tape according to claim 3, characterized Ih that said electrically conductive plastic
film is laminated directly on salid lead alloy foil or adhered to said lead alloy foil by an electrically
conductive ‘adhesive.

36 9. The lead laminated tape according to claim 4, characterized in that said electrically insulating plastic
film is laminated dirsctly or with an electrically insulating adhesive on said lead alloy foil.

: 10. Use of a lead alloy foil comprising 1.0 to 4.0 wi% of tin, 2.0 to 7.0 wt.% of antimony, and the balance
e being lead, whersin the Sn/Sb ratio amounts up to 1, for laminated tape to be used for covering power
40 cables. .

Revendications

4 1. Feuille d'alliage de plomb pour ruban stratifié destiné au recouvrement de cibles, contenant 1,0 & 4,0
% en poids d'étain, 2,0 4 7,0 % en poids d'antimoine, le reste étant du plomb, caractérisée en ce que
le rapport Sn/Sb atteint 1 au maximum.

2. Feuille d'alliage de plomb selon la revendication 1, ayant une épaisseur de 10 & 80 um.
50 . .
3. Ruban stratifié & base de plomb destiné au recouvrement de cébles, comprenant:
une fouille d'alliage de piomb contenant 1,0 & 4,0 % en poids d'étain, 20 & 7,0 % en poids
d'antimoine, le reste étant du plomb, dans laquelle le rapport Sn/Sb atteint 1 au maximum , et
: - un film plastique électriquement conducteur appliqué au moins sur l'une des surfaces de la feuille
85 d'alliage de plomb et ayant une résistivité en volume de 10° 2-cm ou moins.

4. Ruban stratifié é. base de plomb selon la revendication 3, caractérisé en ce qu'un film plastique
électriquement isolant est appliqué sur I'une des surfaces de ladite feuille d'alliage de plomb et qu'un
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9. Ruban stratifié & base de plomb selon la revendication 4, caractérisé en ce que ledit film plastique
électriquement. igolant est appliqué directement ou par lintermédialre d'un adhésif électriquement
isolant sur ladite feuille d'alliage de plomb.

35 10. Utilisation d'une feuille d'alliage de plomb contenant 1,0 & 4,0 % en poids d'étain, 2,0 & 7,0 % en poids
d'antimoine, le reste étant du plomb, dans laquelle le rapport Sn/Sb atteint 1 au maximum, dans des
rubans stratifiés destinés & 8ire utilisés au recouvrement de cébles de puissance.

40 Anspriiche

1. Folie aus Bleilegierung flir ein laminiertes Band fiir Kabelummantsiungen, umfassend 1.0 bis 4,0
Gow.% Zinn, 2.0 bis 7,0 Gew.% Antimon, Rest Blei, dadurch gekennzeichnet, dass das Sn/Sb-
Verhilinis bis zu 1 beirégt. '

45
2. Folie aus Bleilegierung gemass Anspruch 1, mit einer Dicke von 10 bis 80um.

3. Bleilaminiertes Band flir Kabslummantelungen, umfassend;
eine Folie aus Bleilegierung, umfassend 1,0 bis 4,0 Gew.% Zinn, 2,0 bis 7.0 Gew.% Antimon, Rest
50 Blel, wobsei das Sn/Sh-Verh&lnis bis zu 1 betrdgt; und
sinen wenigstens auf eine der Oberflichen der Folie aus Bleilegierung |amm|erten. elekirisch
.litenden Kunststoffilm mit einem Volumenwiderstand von 105 Ohm-cm oder weniger.

4. Blellaminiertes Band gemiss Anspruch 3, dadurch gekennzeichnet, dass ein elektrisch isolierender
56 Kunststoffilm auf ‘sine der Oberflichen der Folie aus Bleilegierung laminiert ist und ein elekirisch
leitender Kunststoffilm auf die andere Oberfléche der Folie aus Bleilegierung laminiert ist.

6. Blgilaminiertes Band geméss Anspruch 3, dadurch gekennzeichnef, dass zwei elekirisch leitende
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Bl ei | egi er ung, u 65290 Gevh.- 1R8N wonfisths @S %I?dldﬁﬁs adsgbvilRlit Sus ‘deP GlaBw, Bs@fend aus
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50 56 204 (c) 5 bis 140 Gew.-Teilen wenigstens eines elektrisch leitfdhigen Materials, ausgewdhit aus der
Gruppe, bestehend aus Russ, Kohlefaser und Graphit.

7. Bleilaminiertes Band geméss Anspruch 3, dadurch gekennzeichnet, dass die Folie aus Bleilegierung
eine chke von 10 bis 801m und der elektrisch leitende Kunststoffilm eine Dicke von 30 bis 200um hat.
20
8. Blellaminiertes Band gemiss Anspruch 3, dadurch gekennzelichnet, dass der elekirisch leitende
Kunststoffilm direkt auf die Folie aus Bleilegierung laminiert oder auf die Folie aus Bleilegierung durch
einen elektirisch leitfahigen Kiebstoff befestigt ist. .

25 9. Bleilaminiertes Band geméiss Anspruch 4, dadurch gekennzeichnet, dass der elekirisch isolierende
Kunststoffilm direkt oder mit sinem elektrisch isollerenden Klebstoff auf die Folie aus Bleilegierung
laminiert ist.

10. Verwendung einer Folis aus Bleilegierung, umfassend 1,0 bis 4,0 Gew.% Zinn, 2,0 bis 7.0 Gew.%
30 Antimon, Rest Blsi, wobei das Sn/Sb-VerhZitnis bis zu 1 beirfigt, flr ein laminiertes Band zur
Verwendung flr Starkstromkabslummantelungen.
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