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speed of . 100 mm/mm
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Bending test: The sample was bent reclprocally at an angle of '180%over a
mandrel having a diameter twelve times that of the’ cable. One reciprocal
bendmg motion was counted as one bend
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ties. On the other hand, however; because of ted in the vicinity of the metal tape in a resin
its multi-layered structure, the production of = layer laminated to thé metal tape, and the 30
20 this kind of laminated, tape involves complica- concentration’ of the reactive. groups is de--
ted manufacturing steps and a- high production '~ creased progressively with distance from the
cost, which in turn results in ‘an increase in - ' metal surface so that at the other surface of
the cost of the cable. the laminate layer it adheres to the jacketing
U.S. Patent Specification No. 3,586,756 polyethylene but would not be capable of ad- 35
25 also discloses a method whereby tb. properties

hering to the metal. This laminate tape is
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The reason why the propemes of the result- results are shown in Table 2.
45 ing laminate shéathed cable of the present in- In Table 3, the components constituting the
vention as mentioned*above are improved by  respective resins used in these experiments and
using ‘a mixture of the components (1) and the' characteristics thereof (melt index) are

(2) is that the adhesive strength between given.
- laminating resin layer and the metal may be As aluminium is the most generally used 100
: 50 improved due to the high adhesiveness mﬂt- material for metallic tape it was used in these

ing from the reaction of the epoxy groups in ' experiments; polyethylene was used as the
the first component and the metal, -and to the - plastics material of the protective outer layer.
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3000 or nore E¢/B,440 =95/5 580 o
faarbg T T e O3 500 o morc 5 [err) 20 80
512 = 93820 580 422 ,, 457 :
F/A,
‘ =10/19 505 ” 418
= 80/20 560 . 433
\ e, .
 =20/80 512 2820 422
= 90/10 564 3000 or more 4_}39
F /A, |
= 30/70 524 260 a7
=70/30 555 3000 or more w0
F/A, | |
- 50/50 - 530 " 428
F/B,
- 20/80 534 N 435
= 30/70 - 538 ” 430
F,/B,
= 50/50. 560 . a4
) = 70/30 582 . 438
5 G/A,
- 20/80 451 2790 380
= 50/50 462 3000 or more 392
= 80/20 469 . 408
G,/B, ' |
~ 10/90 443 2810 396
= 30/70 450 2840 373




= 90/ 10 564 3000 or nore 439 [err] = 30/70

524 2860 417 = 70/ 30 555

3000 or nore 440 [err] = 50/50 530

428 [err] = 20/80 534 . ' 435 =
30/ 70 538 430 [err] = 50/50
560 442 = 70/ 30 582

438 [err] = 20/80 " 451 2790 380 =
50/ 50 - - 462 3000 or.. nore 392 = 80/ 20

469 g o - ’415@% [err] = 10/90 . 443 ¢
2810 —396——=—3676 450" ——2 840

373 8 . TABLE 2 (Continued) 410, 690 TABLE 2 (Conti nued).
Adhesi veness of resin (wit | trength AdheS| ve
strength Adhesi ve strenrgmlﬁé e%%gﬁr%eﬁ?@m?ggﬁ%%?men pol-y- :
bet ween netal and | ami nat’i ighasesistrength: lvensaengand Adhesj @ rsitreneetth ng resiq ;
of lam nate tape * (1) yyeen pesal and b“ afyatwee 'Bf)rta‘g:gﬁf %]

| ow-t enpera- -Faninating re& a:‘e“faml ) fEHe °“ rrper a- “‘a‘é‘ ?*(;’) ture

| am nation *(2) (0l cMig/cm): low-teripefae lﬂ:ﬂhd’ﬂiﬁk k3 [ er R§/cm) i &Qpera-

473 ' ' Resiag 20 ture lammatlon X1 (g;’cml)/ 60 . ture laminadi@Q) o

2840 . 404701 30— 526 ' 2960 :

421 [err] =10/90 gG.,a 494 : 3000 or -nore 422

=40/ 60 _ - 530 e - 427 = 70/ 30

560 . =10/9% - 413 - 438 <Y A resin of 40 05 mm .
t hi ckness was Ian1n@t§ﬂion an algym ni um t ape 0.2 nn1th|c&@pss by neans

of a T-die nethod wherel n an extruder (cylinder diameter: 50 mm) was used
and the resin t enmper-dd0e was 23%) err].The adi9esi ve strengt 21 -

G/B, | B
=10/90 | 494 3000 ormore © = 422
-40060 . 530 ., 421

'=7o'/_3o- se0 438

*(1) - A resin of 0.05 mm thi ckness was laminated on an aluminium tape of 0.2 mm-
~ thickness, by means of a T—dle method wherein an extruder (cylinder diameter:
.~ 50 mm) was, used and the resin temperature was 230°C. The adhesive strength
was measured, according to the method shown in Fig. 2 (a) by peeling off the .
resin film parallel to the suiface of the tape at a speed of 100 mm/min.

*(2) The laminated tape prepared in the above method * (1) was placed on a poly- .
ethyleric sheet of 2 mm thickness via the laminating resin, and afterwards
they were bonded together under the conditions of a temperature of 200°C
and a pressure of .60 kg/cm? for 15 minutes. The adhesive strength was.
measured accordmg to the method shown in Fig. 2 (b)

*(3) Laminated type was prepared analogonsly 1o the above method * (1) except
that the resin temperature was 260°C. The method of testing the adheswe :
strength was the same. as in the above method *D.

*(4) Equal to the E——S of Table 1. '

- *(5) Ratio of the respectwe eomponents (% by welght)



was neasured, according to the nethod shown in Fig.2 (a) by peeling off the
resin filmparallel to the surface of the tape at a speed of 100 mMmimn. *
(2) The lam nated tape prepared in the above nmethod * (1) was placed on a
pol y- ethyl ene sheet of 2 mmthickness via the |anminating resin, and
afterwards they were bonded together under the conditions of a tenperature
of 2000C and & pressure of 60 [err] for 15 mnutes. The adhesive strength
was neasured according to the nethod shown in Fig. 2 (b). * (3) Lam nated
type was prepared anal ogously to the above nethod * (1) except that the
resin tegperature was -260[err]. Thd4#sdhod of testing the adhesive9strength
was the sane. as. 1 n.the above- nethg Le(z). * (4) Equal to the E-S of Table
le - * (5)- Ratlo of the respectlve conponents (% by weight). . 9

1,410, 690 ‘Melt index 9 TABLE 3 Melt index
Conponent - C°mP°n°nReS| n "’fS‘)‘( bfﬁ).LWﬁ)") : Ra‘wRﬁlCP‘BWG‘FWEéWp@y tion (Ww. %
_Si.ngl e conporemtT Z;S’-- “3T5ES ————Second
“compenent Single 5@{p5,]em _."_-_-_p_ e 7 21_1 et hyl ene-vi nyl acetate

copol ymer of ‘mixture [err]. éerr] o 2 [err] 3 err] 6
et hyl ene- et hyl acryl ate-. coﬁblyner3[ rr] 2 [err]. -1 Single conponent

EMA *(6) . GA* (7) AGE* §_8§ ethyl ene and first corr_ponent of mxjure
[err] 06 0 0 . baJ}mpe Jerr]s
1 12 d o 0 _.";__. : 11 'Ok[e'rlr]thl l tt 5 I 0 - : 0
[err] %cb:lﬂ:t:rnpor‘nenf o R ethy ene—Um[ éFer T e Copo ymer 9 6.5
0. | 1 L 16 0. o [err] 14
0 6.0 LI o
3.5 [err] - B R 7.8 (5) ASTM 1238,
i 6 . o :emyleﬁeaethylacfylete_bepﬁlymef
* Single component - . EMA* () GA*(?) AGE*(S) ethylene
. and first componént - - S . '
of mixture Byt 06 2.4 0 -0 balance
LB 410 12 0 0 -
By i3 65 0 0 "
E, -6 65 - .0 0
B9 65 0 0
"B, . 12 16 6 - 0 -
R4 0 60 0 i
G, 2 0 0 3.5 "
G, 6 0 0 1.8 -
- -~ *(5) ASTM—1238 temperature 190°C load 2160g

. *(6) glycndyl methacrylate
v : - x(7) glycxdy__l acrylate
*(3) allyl glycidylleth_e.r '

. From the results of Table 2, it is clear that

 the laminated tapes prepared by using laminat-.

ing resins of binary copolymers of ethylene-
S glycidyl acrylate, ethylene-glycidyl methacry-
late or ethylene-allyl glycidyl ether have better
properties than those of the conventional

_lanunated tapes. In addition, it also is clear
that the use of a mixture of copolymers results
‘in advantageous synergistic effects, the . pro-
perties of the mixed compositions being
superior to those of the first component only.
It also was confirmed that other combinations,

10



* (6) glycidyl nethacrylate * (7) glycidyl acrylate * (8) allyl glycidyl
ether Fromthe results of Table 2, it is clear that |amnated tapes. In
addition, it also is clear the lanminated tapes prepared by using |am nat-
that the use of a mixture of copolyners results ing resins of binary
copolynmers of ethylene- in advantageous synergistic effects, the pr o-

10 5 glycidyl acrylate, ethylene-glycidyl nethacry- perties of t-he

m xed conpositions being late or ethylene-allyl glycidyl ether have better

superior to those of the first component only. properties than those % t he

convent i onall 10 1+ also was confirnmed t haA10.69 conhinations 10
1, 410, 690 besides those lllustrated in the Table 2 have : Mori@reh&tyl, dtes:rdphm of Idieussitir at ed

in the Table Zﬂm*1 exceﬂ %J selt}/ . -t hdmpyeve d? W%shttta@eﬂ &y
anal ogous exce‘Ju buefil }m inary ¢ P°y’ O E ﬁ o2
att ai ned . by sAsaui , Tachita@d 4 ;E& HeRal Yh e uﬁ d‘clexunfﬁkm f80

to 10, 000 ppm iofmedrbyanﬂans—ofmrméammei | mwnamrrmsme 41The teffercthe

C‘
ad

dant the bim nerrendigiont ﬂe&eshwnerﬂaﬂs rY‘i‘ sfemhen J
the | ani nat eq o }gﬁbﬁﬂm g sr“ﬂa‘%ezer@s&rgim"f agﬂe E’f

forned by ngany on@ Prefdd ruﬁrm @1 413ighON in TdbRWardln T
excel l ent eff etc:hparamt Imd:sm ngmdmthOdH%é?'] ammwam_x
may not- be at t EieFFe ° ‘ﬁ?}al px
tional .| ani nat B %ﬁ%ﬂ,ﬁ'ﬁgm o T - ?Qﬁ;’pr ggent
Ve tested tiffe ti@E biahbcomirtiona latd am, e& tdfd webel IO Mtisted Wit rpait

means of a hi g{; particnfar] abs| adhive 5tn s ebmarrm-mlymlams thn‘mixsuesghereof '

temper at ur e exlfERRRAT, orrzr@m
general , any Vﬁéﬁ%t Rriperhtiid GE P30 £,

ant i oxi dant2e hag/&eailékeasstﬁftsd Bininsxed fesin ldg@rs e Imm ﬂaqiettom ﬂaoréditént @f) SheOfnti- &

hi gher -t enper awa/pave f@h‘bmt WPalﬂ'F goy 10y mﬁ;mt |tb¢1 heatheahrl@y l@tntlmayybof
260[err] or nﬂmiﬁwmnﬂ‘%% @sﬁg‘% monh mor b Iﬂ’bckr ng
property of | aige &Qﬂféu& e Ib,?rps“? , gnd,
ted tape wese aalzsmaested with respect t 0 Bdoeppaoriiért.| THe | tebts, w &nduﬁﬁtIDESI ve
strength of said bi narsﬁl €0 Ig}:;émers and thmthwmteme@ptth&@@wmOfthea'm-

hi gh-tenperaturg, extru nat ed es f ) ﬂ’&% end.
"\ hs e e s 08, dehilr i SRR G M TR y
the ot her pror;eraiuree&ovrereoamp@e@ epaﬂl&.dveat aﬂoinﬁﬁprﬁi‘gﬁteblfo&hiﬁlrf%@[tﬁe’ﬁi)e,

-;‘;

BD

observ- ad0 V\/rsmgdlcbeemm b pldminium yape which is undesirable. Accordifigly, Be pfeng t he

6 aptiogidang Wé‘eﬁtdh{r%t of

t hi ckness of tr ‘% ‘éﬂ[gég%‘?l dt° Wd‘
the anti- @ Qm St S at o t Ay dmdﬁ)ﬁf%%uoxtdm m@atm

stability ef &raﬁ of TRi¢h lafp pleuurtdezat lammamdn spebiamﬁ e&m;yrmpwe&,dndby
attained ifd5t rhghﬂmg#awen érsé—smyd mgn-antheﬂ dermedyredin t hat
there was abod™Mnatis emREtEE 100 ppm or ‘Tror et i def ’H’é"'raé?f‘le’ﬂ 8% thickness -

fluctuation in those prepared is nore remar kabl e by using an amount of 60

om)mlrsllom.nm geidl’dhl’ﬁy S hown
nﬁ ve qﬁfe%eﬂmrlaf tq hese pro-

B %ieﬁ*“) °°n g%ﬁ%mgsg%gg -55 ln:,-‘

>’

25 at 260[err]. : ' 300 ppmor nore. The tests -

wer e conduct ed vmth contents’ of up to 10,000 ppm of the anti- EXAWMPLE 2.
oxi dant,- and the sanme effects were confirmed. W have prepared various
ext rusi on- However, it has been found that if the con- |aninated tapes
under a high extrusion tem tent of the anti.oxidant increases too much,
the .65 ST ' ' o '



perature to try to inprove the adhesive

surface of the

whi ch i s undesirable.

speed, and to

uni formthe thickness of the resin |ayer:

30
Accordi ngly,

t ape,

t he pre-

resin | ayer,

antioxidant mgrates to the
strength between the al um niumtape and the
and the | am nation

ferred range of the antioxidant content

is fromrender

at | east succeeded ‘in the prepara-

t he

70 tion of -such inproved | am nated tapes under
be greatly |ﬂereased and 35 hlgh tenpegqtgbe and hlgh speed extru5|oq1
t he fl uctuati-on : : _

300

to 5,000 ppm and we have

Due to the addition of the anti oxi dant,

| am nati on speed may

| ayer ‘i s decreased to about 10@6 11 “TABLE 4 g

1,410, 690 . ' 11 TABLE 4 Adhe5|veness of
resin containing ant|0x1dant Réﬁﬂdﬂwss°fmsm°m““m“g”“mmdm“ ~ Adhesive
strength between. (Rrea;ll 0s gi ven- ArmLAgﬁesg,t, sgg\;glﬂpggudeagt

al um ngni™t ape andtidschven (g/ crr) by Weln@hﬁt)of ani:oxldaﬂntal

55 S

100
5000 -
100
469 5000
Anti gen
480 5000
100 . -
479 5000.
Antigep WK -
1000 -

WK

| ami nat ed- et hode*Wf(!Q\)) P An“oxtdam Ant'i gen @0 lammatedlf@@(?d
) A 1666 ; — 1026 |_CI ™t
T-P'1_435 3Q9gm1wx 1000 452 1000 55 - 470
- 463:10000 o 469 |rganox 1010
S__ 437 300 = 1000 458 1000 1026
g 477 10000 0 4AT2 [erg)
E _ 100 ._ 4
oo n - 438%300 %% 456 1000
S ' ,,487 10000 300 - 479 Imganox 1010
. 429300 - - ' 460 1000
. ase 10000 M0 T arterr = 50/ 50
-, 100, s000 439 300 . 463 462
' 489. _ o '
. . 10000 469
. ¢ liganox 1010 100 437
Lo . ' 300 - 458
R 1000 469
e e 5000 - a1
N 10000 a2 -
By T Antigen WX 100 436
e 300 456
. . ~ 1000 480
w o - Tiganox 1010 100 429
e e 300 460
o o 1000 479
I1) ._n . 5000 . 486 o
. | 10000° 4171
E,/A, = 50/50 Antigen WX 100 439
e 300 462
oo 5000 . 491
10000 - 482

ufniiusl asple and resm (g/cmf ppm-

» . toey




5000 491 10000 482 12

1,410, 690 12 TABLE 4 (Conti nued)
Adhesi veness of resin containing anti oxi dant Resin

Adhesi ve strength between (ratios given . Anount of
anti oxi dant al um num tape and resin (g/cn) by weight) Ant i oxi dant
(ppm : | am nated nmethod *(9) [err] 50/ 50 | rganox 1010

100 440 300 458 1000 484
5000 : _ 485 10000 L 483 [érr] = 40/60 Antigen
WK - 12 - 100 : : “451b,686)0 L 498 1000 12

547 5000 555 10000 ' "TKTTTIRﬂﬂﬁerIHT'

100 ' : 466 300 TABLE 4 (Contmued) 501 1000 552
_\5/\’0(00 ) - 100 X | 54§\dl}g10v0e9ess of aegal qgatammg antlo§(4cént[ er rl - Zg/QSQOOOAnt I-gen
537 5000 '(_ Resin = . 543 1(3&00 . dont A,gh‘:swe gﬂ&sﬂaﬂgme@q&)ow J ‘
100 : - (ratios given 457 ount of antioxidan 4 pe and resin 59
3000 by weight) . B°"1‘g*6bo o ) ? B%["ﬁfhf’j'*@lw 60. . Antigen

WK, 00 428300 } e 4821000
529 E,/A, = 50/50 I_rganox 1010 . 100 440
o s . 4
- 1000 L 484 |
w e sooo" - 85 7
v e 1m0 - a8 | o
E/B, - 40/60" Antign WX . _100' " B o
» ” - 300 | 498
.. 1000 L sar
o 5000 . 555
- 10000 550
w o Irganox 1010 . w0 466
- s
” L 10 s
. . ' 5000 . 548
o e o000 . 544
Fl/A;= 50/50 Antigen WX “100..-_ ' , 450
.. 300 489
S . 100 s
. 5000 543
. 10000 535
' Irganox 1010 - 100 e S
w300 o a9
- - | w00  ase '
. 3000 s |
b 10000 | 543
G./B, - 40/60  Antigen WX - 100 448
. .o S 300 7

l,, ’ - 1000 . 529




13

13 TABLE 4 (Continued) Adhesiveness of
Adhesi ve strength between (ratios given
anti oxi dant alum numtape and resin (g/cm by weight)

1, 410, 690
resin containing antioxidant Resin

Anaunt n'F
TN Tt —

Ant i oxi dant

5000

(ppm | am nated nmethod *(9) [err] = 40/60 Antigen WK
533 10000 ' 527 Irganox 1010. 100 450
300 491 1000 : .~ 521 5000
532° 10000 528 * (9) ex y‘ﬁssb@n tenmperature, 260[err] 13
I ami nati ( , ] Ant |
Cheri cal Name Antigen WK TABLE 4 (Continued) - S M

BB

4, 4" -thiobis-(-tert.butyl-

'neth |

phenol) Sanlllzer

4, 4' -butyl i dene- bi s- (6- ter‘f b%teyfssgfd?%%mn)mmw&aﬂwtm

hi gh nol ecul ar ggjnght phenol
mer capt o- beniatiesdgivenl e Soxinol -

2-mertapt o- behy Phigktyol e Aierideit SE

seleniumdi e

2,2, 4-trinet @}/3 L $/60 hyﬁmﬂwnol i he A%

type Antigen MB
MZAmount of antloxldant aliitifen tapd

Adhesive strength between
ndQésin (g/cm)
“(ppm) lammated method *(9) oo

RO~ : = pUl y|||:1 Of

en VWA react:ion
product of 1, 1-bis(4-hydroxyphenyl)- cycC ohexane and g?ganlc anm ne Antlgen
F » N, N - dir [ err] - napht hgboop- phenyl enedszyim ne Anti gen PA
phenyl -[err] - napht hyl am pg.Anfggen D 100.

phenyl -
1 rganox 858

1,410, 690
tapes wer e pre-

[err]- napht hyl am ne | rganox* 565 :
tr.i azine derlmmtlve IrganoxuﬁOlO

hi gh nDIecuIar.melght hlndered phenol r
nmol ecul ar - melght’hlndered phenoi

265[errI (for the resins containing ant|OX|dant)

%Pla2|ne derlvatlve

anox 1076 - _ ',high
* Regil¥®Pered Trade Mks. =~ 14 _
' sopo0 - 14 Varies ki nds - of | am nat ed

“pared by

using various kinds of resins (S|ngle10mmThe Ianlnateﬂmtapes thus prepared

consi sted. co

tape of a thi €49)"Q§§usﬂfn tgnpgrature, 260°C lammatmn speed 30 m/mm

um ni um

TABLE 5
‘ Antioxidant
Trade Name | Chemical Name
~ .Antigen WX 4 4 thlobls-(-tert butyl-3-methylphenol)
' , Sam.il:i.zer BBM . . 4,4 -buty_l1dene~b1_s-(6-tert.butyl_-3-c_re sol)
T(.)p'anol'*CA.l | high molecdlar- weight phenol type
Antigen MB : mercapto-benzimidazole
Soxinol MZ - zinc salt of 24ﬁercaptq_—benzﬂiiazole E
Soxinol SE selenium-diethyl- dithiocarbamate
" Antigen RD ‘_ polymes of 2,2 a—ttimethyl;l'.2-dihydi'oquinoline
~ Antigen WA ~reaction product of 1 1-b1s(4-hydroxyphenyl)-
‘ . cyclohexane and organic amine
‘ - -Antigen F N,N. -dl-ﬁ-naphthyl—p-phenylenedlamine
. _Antigen PA . ~ phenyl-B-naphthylamine
* Ant_igen D _-phenyhﬂ-n_aphﬂiylamine
Irganox* 565  triazine derivat‘i_ve

Irgénox 858
' Irganox 1010
Irganox 1076

-triazine derivative

high molecular weight hindered phenol

* high molecular. weight hindered phenol

* ﬁegistefed Trade Marks.



conponent: and the second conponent), and nm and a resin |ayer a

thi ckness of 0.05 mMm 15 5 then Iam nat e sheat hed cabl es were prepared
The ~cab ne 2at—had-a usi-ng the said | am nated tapes.
The proper- structure as shovvn |n Flg 1 (26 AWG, 100 ties of the thus
prepared | am nate sheathed pairs, aerial cable of 0.4 nmdianeter). cables
are shown in Tables 6 and 7. The jacketing | ayer of the cable was
nmade The | anminate tapes were prepared by means of polyethylene, and the
processi ng tenpera- .20 10 of a T-die nethod using an extruder (cylinder
ture was 2204230 C. diameter: 50 nm . 3¢%%Pesin tenperature of TABLEM.
Adhesi ve strengfios kindNoiMRaiarl whS R gat vu%encq#oymwsmommgﬁﬁwﬂasg for
cracks tape aparedby ysiighvyti cﬁﬂﬁndstoorésms (eingle al THE KininseedGapep éparedconsxsted Resi'n:
j acket (kg/crr)corﬂm(lez? and ‘resipmixtures Jpf Mierfisyt oo mpofh elpvpinium =pe g gkness of 0.2

2 76 componen co "x’:ent), and mm and a resin ess of 0.05 mm. 15
]5 then laminate $heathed chbles were prepared The cable § y%p ent had a
27- 30 [err by usmgthesa.ldlamma d @4pes. The proper- structure as I’{ 26 AWG, 100 A
2.52 'ues of the’ ﬂnﬁ&)réb&'e@edm te sheathed - pairs, aerial cabl2 oﬂ34 mm. ameter) L
28-30 [err] . cablesare shown in Tables $a ' The jackenngzlgzeg was made
2. 50 " " The laminatetapes P redby means  of polyethyl ﬂ[e g tempera- 20
_ 10  of a T-die metfod ,; der cylinder m’fe R
2. 96 diameter: SO mpd), p@mﬁf-e &#irs err 95/5 . -
3.04 30- 35 conponent and second conponent [err] = 60/40
3.12 - 3413.8 (ratios gTABimby vvelght) - [err] =10,"90
2.78 : 29 35 [err] = 50/50 3&
- Adh t th d
31-35 [err] = 90/10 3.41 bet;:;;ealsuf:,‘;ﬁum Al fobead ;(grr] =
80/ 20 3.50 [er I‘] = 5/ 95 tape and dofySthylene  to form in aluminiund9-
[err]= 10/90 Component-- 2. 81 Resin jacket (kg/cniBO2B5 _taﬁgf‘m
2.99 Fd—36—= 9616 — ~3~—++- ~——31- 35
[err]= 5/95 First componeht 2.86g ) 2. 7630 35 = 70/ 392 36
3.14 , 35-40 5
1,410, 690" L - B 13-5¢ABLE - 6 (Oont 2lr'rt§@d) Adhesi ve
st re'ngth - Nunber of bends E, 284 | 30-35
| | E, 252 - 28-33
E, . S 243 28-30
B, - 2.80 L 29-3
.Fl _ B .2‘50_ o o '28-—31.-
s, . 284  30-34
G, - 29 3139
Mixture of first - E,/A, = 95/5 304 30-35
component and . ' -
second component E,/B, = 60/40 312 34-38
(ratios given N _ : o
by weigh) ~ E/A, = 10/90 2.78 .. 29-35
. B/A,=50/50 202 31-35
'BJ/A, = 90/10 34 40 ot more
E/B,-80/20 . 3.50 I
'B/B,=5/95 - 283 . 29-34
E/A, = 10/90- 281 . 30-35
. =50/50 . 299 34-36.
. =90/10 311 _ 31-35
E/A, = 5/95 2.86 3035

., = 70/30 3.14 3540




bet ween al um ni um required for cracks tape and polyethylene to formin

al um ni um Conponent . Resin . Jacket (kg/cm * (2) tape *
(@A TNV V2 ST TAF= Y=t 28 37 b5 -6 0———+— 340 40 or
nore conponent and second conponent 3.56 (ratios
gi ven by vverght) [err]= 50/50 3.52 [err]= 30/70
2.88 29-35 =80/20 . 3.40 40 or nore |
[err] = 50/50 ~3.00 .. - 30-35 [err] = 80-20 . _ '
3.90 * 40 or nore [err] 50 ' 3.25 [err] =; 0/60 i
2.76 15 26-34 [err] = Aﬂ/léﬁggyo 314 lgf !
33-36 [err]= 3/ 97 - _2__ ;;BL 6 (Commued) . "30-38 [err]- 70/ 30
3. 42 . 40 or. nore.{err .95/5 3.94 [err]= 10/90
2.70 29 35 [err] = 50/5meswe strength 2. ygnbet otf bendsk :
32-37 [err] = 30/ 70 - 2 88 ~ between a‘“mg;}‘l“m 35+ ?T‘“ /50
ylen @ utini
3.30 . Component40 OI‘ fﬂ%rsﬁ err] a‘cfcﬁ?&z ym)*(2) ' tap§ _ err] = 40/60,
3.14 s 30 35 [err] 202 . /?) sape-as in
Table 1 * (3) ' - 1410 690
16 TABLE 7 (c'YS"jlf‘gaﬂen 5% ant Eosf, daiﬂt’;ﬂ Adhesr vé-48trength Numbé orafordyends
bet ween al um &b gy,rb,{tedfor t% and pol Y3 cracks to formResin
Amount of (ﬁtthyrgeneue jacket” i'n alumnium (Sr atios given 7 - =
anti oxi dant YY) 'B,/B, -t5pp® by weighisy - . Antioxidant (ppm
*(2) *(3) err] anox 1010 - __. 1000
2.8Q - 30- 35 [err][E 30/79 '.|rgan8>?91010 . %800
2. 87 - 30 35 Irganox 191@/20 - -16Q9 R -2 &Gnore
28- 33 ' ' . L ' ; g '
o "E /A, = 50/50 . 300 30-35
BJB,-80-20 390 . 0ormore
:B,/B, = 50/50 325 _' T
‘E/A,-40/60 . 2% .. -26-34.
Ey/B, - 40/60 34 . 336
BJ/A =391 . 281 . 30-38
| .EG/A,- _=_70/30. ' 342 . .- 40ormore
CBJ/B,=95/5 o394 - oL
F/A = 10/9 o200 2935
E JA < S0/ 29 - 3237
- F,/B, = 30/70 o288 '35—38
G /A= 50/50- .- 3.30 S - ' _40 or more
G/B, = 30/70 340 .,
"'"-'-G /A =.4o{/60 34 30435
e *2)

_ same as m Table 1 .-
*(3) . .



Es | rganox 1010 . 5000 2.72 30-35
[err]= 50/50 Irganox 1010 1000 2.95 33- 38
[err]= 50/50. Irganox 1010- 5000 — 310 34:36
[err]= 50/50 Irganox 1010 - 1000 ' 2.93 32-35
[err]= 50/50 Irganox 1010 5000 3.02 34- 38
[err]= 40/60 Irganox 1010 1000 3.10 . 32-37
[err]= 40/-60 Irganox 1010. ) 5000 3.16 33-36 .
*(2) same as in the Table 1+ (3) As may be seen from Tables 6 and 7, the-
one or norel&opol r defined in GHAIA | ami nate sheat hed cabl es df the
present inven- 1 and (2)° ?Rﬁﬁhyn‘%&m‘?t h%oxgig@gl ymer ~of ‘tion prepared by -

using the lam nated tapes o ene a noner sel'ected from al kyl.
5 the present invention incorporating the abadiesivacfitd! Memberbikishds

met hacryl ates and vinyl acetate. fentioned bi fhetwyge n@@innrllgtmuuetfmns or the
m X- 3. Atapg.gs clained i n d ai sl fermer eof -,

2ta °aﬁ
have. excel | ent (atieopgidnl €s whi ch 8 Zoth

=

Ry
in doBexid@si N %ﬂaﬁksetan o AHPPER dant “wh
an are far supeby weightb th@s:exxdaintthe cdmnentloﬁm) “anount et%)from 100 to
10, 000 ppm cabtes—stow—t+r—Fabte—t— L fﬁa-pe—as

claimed'in Caigy 3, V\hergh,gm,q.@om Af teg odgarl ous e&%rl ment's, qrg
confirmed the resin contains an anti oxi dant in:an anount th ghe | ami nat e
30-35 40 using

sheat hed cabl esprepar edlisgpox 149 from 300 to 5,00@.8Ipm
m xed resin co ositions n I ng tapea | ai med i aim4, -
5 Ig%r%?%pabl y 5%}?% : ésgantl oXi dg\%"(t;&l S any one

wher ei n- 5-95% Dy wei ght
of those-liste&sin wei ghirganot ltnhe secoauboconponentzﬂnad t he nggzs Tabl e 5.

15 superlor er A tape as claimed in
Claim2, %‘r'/& %ﬁﬁ %’8*5“6&}% deper‘m)gnt there&r?5 wher ei n334% WHAT WE-
CLAIM | S - Ey/A,= 50/50 Trganox 1010t he pr egoor t i on ‘of 35131 d ot her34;gpol ymer. i st
from1l. A Iamﬁ ed (tggge for formng the shield- to 95% by wei ght of the
total resin g{t A ag¥r? obsagox WP nat e A8t hed cabl2é’3and 7.3%3%ape as - -
claimed i n C arpab+ smrﬁgdao,pgﬁ@rl Si Nngsghoiret al tagq;zcoat ed .o, gpe or both
the proportion of said other resinis from5 20 surfaces with™a resin

being a copol yReB:0f0/6Q glrgagog W0 he t olQP re5| n. -3.10 32-37 50

et hyl ene and agcgm r dfro Al nated tape, for

sheat hi ng cathng ﬂ@%ﬁ%ﬁ&ﬁﬁﬁﬁawvl g%e al VCI dv?qmcrvl ate %n36 cl ai.nmed

) egC|dyI ‘et her, the copol yner
havi ng a herel @ d qh .fng]t i ndex of 16 g/ 10 .m n or Iess measured 9.
A | am nat ed: tape)for s Yeat I ng- cabl e as 25 -at. a tenperature of 190 C and

e et RS H b gl b oL

in daim1 or and substantlally as allyl-

shi el d-- 1(iwnprebaai byatsing gie e |eﬂlglhncdnd1 CEnONORET frmﬁ aliyl
| ami nat e sshe dpewion TR« %hsv% teSa sthagrylages t&p%l ng -
conpri sing a iy Ef“éﬁge Jimora : ..,,:::.._ '

claimed in anye. ﬁf
cedi- ng cl ai mcables shown in Table 1.

10

15

After various experiments, it was confirmed
that the laminate sheathed cables prepared by
using mixed resin compositions containing
5—95%,. by weight, preferably 5—75% by

* weight, of the second component had the most

supenor properties.

. WHAT WE.CLAIM IS:—
1. A laminated tape for forming the sh:eld-
ing layer of a laminate sheathed cable and

_comprising a metal tape coated on one or both

25

. "surfaces with a resin being a copolymer of

ethylene and ‘a comonomer selected from
glycidyl methacrylate, glycidyl acrylate and
allyl-glyadyl ether, the copolymer having a
melt index of 16 g/ 10 min or less measured
at a temperature of 190° C and under a load

. of 2160 g.

2. A laminated tape for forming the shield-
ing layer of a laminate sheathed cable and

_compnsmgamctaltapecoatedononcorbo&l

surfaces mtha resin being a mixture of (1)

to W&aﬁemﬁ&ala &ﬁ&inﬂof ﬁhnmoao 10,000 ppre. of (1)
60 4Atapeascla1medmCla1m3,wherem

the resin contains an antioxidant in an amount
of from 300 to 5,000 ppm.

"5, AtapeasclaunedmCIaxm4 wherem-

the antioxidant is any one of those listed in
Table 5. =

6. A ta ”ésclaunedmClaImZ orClaun.

3,4 0r 5, .when dependent thereom, wherein

~ the proportion of said other copolymer is from

5 to 95%, by weight. of the total resin. -

. 7. A tape .as claimed in Claim 6, wherein
the roporuonofsaxdotherresmxsfmmS
to 75%, of the total resin. .

8. A laminated tape for sheathing cable as -

claimed in Claim 1 or 2, and substantially as
herein described.

9. A laminated tape for sheathing éable as
claimed in Claim 1 or 2 and substantially as
herein described in Example 1 or 2.

10. A laminate sheathed cable mcludmg a
cable core and -a sheath formed by wrapping
around the core a tape as claimed in any pre-
ceding claim.

45

50

55 .
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1, 410, 690

bet ween al um ni

Anmount  of et hyl ene ] acket |mml51m(gunwm.,(gﬁtnbgamgl ven

ant i oxi dant (kg/cm tape by weight) Ant i oxi dant ' (‘Ppn)
*(2). it *(3) Irganox 1010 1000 lA?dtheswelst:engl:l’lg@)hxmbel;iotfben
30-357[err] | r ganox 1010 5000 ° _t;p:;;g;;';:"z""s?qg;{;to°gom
30-35 [err] | Rggimox 1010 AmdddO6F  ethylene jacket 2. BBaluminium
28-33 [err] (ratios gi anox 1010  antiofi@0 (kg/cm) D tapR

30- 35 [err}=-50/50 WYl Pgtipridant 16w *@ - 5 95*0)

33-38 [err]= 50/50 I_rganox T0I0 5000 3. 10

34-36 .[err] = 50/ 50E, | rganox &kgshox 1010 10060 2.80 2.93 30—35 _
32-35 [err]= 50/50 _lrganox 1010 : 50 o 3.02 :
34-38 [err] .=40/ 60 Eirganox 1B8%ex 1010 1og@’° 287 3715 3035
32-37 [err]= 40/60 E| r ganox lfgdox 1o1o 50@&0 . .2_58 3.16 28--33
33-36- *(2) sane as in the Table 1 * be seen from Tables 6 and 7,
the . one or nore cBpol yners Lsanpriil ed in @(él m | am n&’@ sheat heép'éébl es

Al kyl 5

ed by using t he

et hacryl at espaRd. ¥j/8y !
- 3. Atape as'claine
cel | ent propEﬂ\&’e@/ﬁmlmnm W1 he reshiP0cont ai ns 33 anti oxi 4438 in an
are“far superior tog Hg he conyention ahount qf
ppm.-‘€abl es shown i o ﬁ)/&; tredfol O ?!100 - 3
Cl ai.m-3, wherein
resin contains an

cabl es prepared by £y

am nat ed tapes of

ment

&L 6

G /B& 40/60Aflrrahoxvm|1m ous exmnl ment s,

ed
In Caim1. 03&9 wher e-

pf from 300 to 5, 000 ppm

of the present invegya,- j0/80ifaadx U3 OF NMDlgEOt her copgsynmers of 34is9
Jor: 3 et hyl ene and a conmononer selected

the pBeaentt/shyisempoilf ncor pofting the ddve

acr %ﬂﬁes
bi nar y

5 tures er eof

4. A tlgpe as cl
I3_116V\B.S conf sy138d

din

40 usi ng m xed

resin corrp05| tions cont gindid3Gn the TableA t ape as cl ai rred i - n-CI aim4, wherein

5- 95% by weig
listed in weig

superi:or propert | deninate sheaﬂwdcablesofﬂlepresentmven 6.1 9m t@ 8

ht ,
ht ,

pY@¥ erably 5-75% by

t he anti oxi dant

OAs fniiEbeSRGOReh mam&mmn,hmd t&iﬁoﬂm ryhhe a5deﬁh&l in Claim

opol yner I ns or
94 ot

from 100%{ :')%10 000

t he

Is any one of those -

s GEmI (g,ﬁnmﬁﬁ: : 1 '-w': fas ARG mrmimu .35
A Iam nat ed tape fm theedilag: é wiict 0 iD5Ré awfantdxidarit oln adn

resin.
Claim6, where
proportion of
copol ynmer of

\J, ShRL

t 0 7kifig Grhixedheesib O¢omipositions

15

25

ing | ayer efe far buperionae M@hmﬂwe

siowp iy T
oo

| =Y
ghihd s S

[gontaining
5--95°%, by weight, preferably 5—75% by

“weight, of the second component had the most

superior properties.

WHAT WE CLAIM IS:— .

1. A laminated tape for fonmng the shleld-
ing layer of a laminate sheathed cable and
compnsmgametaltapecoawdononeorboﬂl
surfaces with a resin being a copolymer of
ethylene and a comonomer selected from

glycidyl methacrylate, glycxdyl acrylate and
allyl-glycidyl ether, the copolymer having a
melt index of 16 g/10 min or less measured
at a temperature of 190° C and under a load

of 2160 g.

2. A laminated tape for forming the shield-
ing layer of a laminate sheathed cable and
comprising a metal tape coated on one or both
surfaces with a resin being a mixture of (1)

BT —

2 il

‘5. A tape a5@a1med in Claim 4, wherem
the antiozidant is any one of those listed in
Table S.

6. A tape as claimed in Claim 2, or Claim
3, 4 or 5, when dependent thereon, wherein
the proportion of said other copolymer is from
5 to 959, by weight of the total resin. -

. 7. A tape as claimed in Claim 6, wherein
the p

roportion of said other resin is from 5
to 75%, of the total resin,

8. A laminated tape for sheathing cable as -

claimed in Claim 1 or 2, and substantially as
herein described.

9. A laminated tape for sheathing dable as
claimed in Claim 1 or 2 and substantially as
herein described in Example 1 or 2.

10. A laminate sheathed cable including a
cable core and a sheath formed by wrapping
around the core a tape as claimed in any pre-
ceding claim.
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i nel udi=f

et hyl ene and a conononer selected from 8. A lam nated tape for

sheat hing cable as gl ycidyl nethacrylate, glycidyl acrylate and cl ai med
in daiml or 2, and substantially a } ;

having a herein described. nelt index of 16 g/10 mn or |ess neasured 9.
A lam nated tape for sheathing cable as 25 at a tenperature of 190[err]
and under' aload claimed in Caim1 or 2 and substantially as 55 of 2160
g. herein described in Exanple 1 or 2. 2. A
| am nat. 7d t ape ‘f or form ng the shi eﬁ . 10. A Iam nat e sheat hegl7 cabl e

a .- N.0 - ~Vaal n_ hed-—cab a¥a c-ab O anda
sheath formed by wrappl ng corrprl s& &aCQet al tape coat ed on one or both
around the core a tape as ¢ surfaces wi.th a resin being a
mxture of (1) ceding clai %‘Fﬁ Lond Wé%}%‘fgg%
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