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Weathering of Some Plastics for Wire and Cable Applications

By Shichir6 Kawawata and Michio Kikkawa
Hitachi Electric Wire and Cable Works, Hitachi, Ltd.

Abstract

The plastic covering materials of wires and cables for outdoor use must have

high resistance to weathering.

In this paper, the weathering resistances of polyvinyl

chloride, nylon, and polyethylene are discussed.

The weathering resistance of polyvinyl compounds varies widely with their
ingredients, and high resistance can be given by proper formulation and
processing. But it is impossible to prevent deterioration completely. Deter-
loration is shown by spotting, discaloration, or stickiness, and also by a
drop in mechanical strength, especially evidenced by a reduction of tensile
Electric resistivity decreases in the initial stage of deterioration
In respect to coloring matter, black has the

Nylon, except special grades for outdoor use, deteriorates very rapidly and
becomes unusable in a short period. FM 3606 is strongly resistant.

(1)
elongation.
but after that becomes higher.
best weathering resistance.
(2)
(3)

Polyethylene, when stressed, deteriorates very rapidly and develops cracks.

The effects of antioxidants are small. Compounds containing carbon black

621.315.616.96:620. 193. 21

are weather-resistant.
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Table 2. Effect of Stabilizer Type on Stability
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Table 3. Effect of Lead Stabilizers on Stability
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Effect of Stabilizer Combinations -Apparent Changes
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150°C 104>,

ZLr=x: 170°C 54 ; Imm ¥ —Fb MBS S1EOHEY
sp o | ZFEAM | ZIREM
3 bR BR 8% | RUEARET
o g J ~ 4400
A J Z
% Vi
J F
- J0 =
>
25 | 1 200 &

\
!

(A7 Tmm?

-7

S
o

BI5K 58 SHL
:.J

: g

|
1l
J /4

i) J—— ' e _
L0 s I 07
T —X—A IRFWEZA ()
5K HEARIGEHOE BV IR S 0L
Fig.5. Effect of Stabilizer Combinations —

Mechanical Property Changes

Y - .



=
==

m B I =7 R F

FHZESDHHEETH S, IoBuiliReh > &1 IBEf
@&M%kmftﬁmﬁm#ﬂﬁLf%%ﬁﬁwa%
LAFBICAERI T 20 %<7 & B 5, BREH iR X DK
TRAAFCLEIUERTEH L, =F .7 RALHLE

jn\

HIZHEMT %,
—IRIREAEAL AT = L RBIRLE 22 0
f% T @,[.':\_'-\'CT‘_:I“{{:IJ—C‘E;)’)'C, L‘}\_L:Q")ﬁ{_ ”-C Z{.) m 3 H‘ Jﬂiﬂq

[‘Hféﬁﬁﬂ—‘iﬁ’f}ﬂﬁoiﬂﬂ'u’j ThHbHCZ

EIJL\&J) Lt)jl o) o

(C) fﬂﬁﬁhpﬂxmf
FLREARZIET - &L ARNMMERCERTH D

EDHIREEND, BT LI-fEEI 2 EFD L 5 TH D,
ZEA & U= mlRn 2 88 A 77, BES, 456
IS ENBEC A E SR, BI04~ E 6, 5|k
HABRFES BT BT L7z
TN T NOFERICHE Hlc X 5 IR EA % % B
/50
Imﬁﬁﬁﬁi‘rﬁi"
- |
§
/09
14
‘5'-\-']
1
po
E“_‘{_I
L 5 r /
@ /
x/i/
&I/ | J
. d 200 400 77
I -X—4 BREEBFE (4)
O REAEOMNFE FHEKI O EL
Fig.6. Effect of Stabilizer Percentage —
Resistivity Changes
£ O XK LK E Al B o
Table 5.

ZOE O B g oas B =

e

73]
Effect of Stabilizer Percentage-—Apparent Changes

7 o

o e M

HC5 2 = LikiiMEMO S T bSO TE/T, & 21
WA 200% (KT H5FTOY =4 — 2 — XEHFVE
EAIEICA LKRT 5L ESHRESR) DO L 512k b

FARTERA T B 2 5 5

(2) STTHEH OHE
M BEPECEFTRIA| O AN X 2T B ) FREFFE &S 5\
(L=—TAiEGE2ET L LT LB 25

T
oS- 5| Bt AR 4
a ]
—— 2 400
; 77
- s 2/
87
S
RS
&
25+ 3 00

=0

5|8k 58 X (A7/mp?)
///
[ ke
=0
i
4

/:{ B @\@\x --“'2
\%‘3;4;
is
i
‘%i | | | I
Y, 200 400 o an V4
I =X—4% BREZEIERE 4
FTR ZERE ORI % 3 0%k
Fig.7. Effect of Stabilizer Percentage —
Mechanical Property Changes
w4 B o E b

(= A HERRE)

1,000

10

20

APRLE © © =88 100, wrx 50 — v 150°C 104,

e o [, B

170°C 54 : AHAE 3 Imm HERR St .

HLIEDHY



H 2 ZF CAE - A
1000
/D
s
e
= - [
ﬁgéjw
g
o8 |
3
]\ ? 250 I~ B
™
H B 9
&
|
(;?I ! | [ !
7 ] /0 Vi 2
SIEBEMHBREE (%
8 WEHAIE LY =¥ — 2 —xE LK X 2FHE
Fig.8. Relation between Stabilizer Percentage
and Weather Meter Life
AW Fi-REIEEl E LCHW B Al KRR
A LG IO TUITFT LWAEABET 4,
Z NI B HET Y ERI S 5 6 O H

Al O LGSR 2 TR

MNEOBA 2 & 6 FiT s Lichs,

= # B0 D.O.P.,

n-D.0.P., D.O.A. 1I1Zf0, AR ENREDEI B D

Al S

DRI, WHETZ
HENEL LBV,
D BidxZzEf] & U mieen > W16 TCh
L0, ATT Y VR ERIGIc L E D, HiLoRIHIT
#n-D.0.P. = D.O.P. 23k b UL7cLiot, BUloME R Hs
z biliz,

AIPHENC X2 TCHigEEA = D X 5 12T L
LT TRE LOEFEC IS0 L) D,
BB LV ANBETEX I ThA D,

(3) BR,FWEIR EDE

Taal & UL T—RICIEIAER & A\ kT D&jaig ¥ 72133
774 VY 2 AEMSAHG B, A IE T DI
LN

EIRUIAT T VEEBS X0, Y o7 A4
B FI v aAEYRHCISRREYR LI, cbD&EE
(L7 & 2\ XERE, iR T L OERI L GHHT A L L
BEEMAIET O T B0, MEHCIIZERE ORI R
I, AFT7 YV VEREARLTENE,

¥ 7o FeHRANXES IH (E:%H'Fﬂ@lfﬁamff@,ﬁawf’m EaEs
e 272 v—#H50, UL ERHEIN W & HEE
Ny, %< 1Ig%h &mﬁﬁtﬁ$fa o FTRHAANLERAMR D
EEHGN R OR E e b O TIHMEECERNTH BB, 7

5., L Z OB HEEA T

HDILE
Rifigr D

7o\

%

e cd 5, B.B.P. 3 N R HlbrrnL, T.C.P. v — s EVLERER DL, EHERET L2 2 T
11 ST BUGIREE ARG TS, DNP. il REMEET D L5 RS ORAOKE DT 7% i
fasys, T.C.P. OB birfbor] WAl & B D3 oFgd: HlzbEHE 5,
g 0 A ¥ K o & #EH4 B oo E A
Table 6. Effects of Plasticizers—Apparent Changes
7 T W - A - y B B B B (h
T o#w  # - S = i i -
;I 0 150 300 500
FeF s FLeT FL— |
(D.O.P) :
IS . - .
Fed s FeT Sb—7T ...
n-D.O.R.) - » -
F I ) -
7Fv—F |
M.NP)
TF el paF e o
7 y 1/— I“ ...........
(B.BP ¢ .

FeF FF s TF =}
(D.O.A.)

FVZ LF e
FTKA~—F

1 Y & o

1

1 e S

HIRELE -

E. 22 1mm

= LRl 100, =HWAEMEGERS 5, "HEA] 50!

F1EOHY

BERR SR

o — U

150°C 1047, Az 170°C 5%

68 —



m o B 7 7 A F

7 M E o m fE M

BT e Al o w—h B o ZE b
Table 7 Effects of Luburlcants—Apparent Changes
» SRR B — - & 1B @ 5 B (h
i #| .
0 150 350 600 | 1,000
1% L

AFTT VVERSRY 2 A

|
§

|

x??ﬂy@ﬁFazﬂﬁg.“%J*“

HEBELS : © =8 100, D.O.P. 50,
a—vi: 150°C 104, Fleze 1707 C 57,

(4) EfMPHOBEE D

(A) LB

v LB oI B FOEED -2 ThHSH, L
MNLUBRCBRE IR L SBEDEST HDITLARELD
N5z ET, TORERTOM ol HEEAIOH
B LW IO TCED Z LI C, & LITEEA, A A
EEC L2 THESLD, bbb iREATE 75
EREm YRR (B2 oI Lice & h
T, F—TEEAZ A\ 185, EADGE S 1210 T 4,9
WMOEYETHZ LERERL TS, b bbhbd
I 51 = VB EOBRERIESAIA SR, #
Wil &t & 5 2 EAVKETC, HoEE T uE 5,6 L
EOREELHGSTH EEB/LHTHLD, IeBERE =
WBFE OIS TR TIT VWb LB XD §
7z & 2 T OB DTS &\ 5 X ) 7eflhiss,

(B) i< X Aifitei: oz

EORAERET RICIRIED CTh 5728, BAVHERT
o nBOBORREED I\2 & HKUTEH LD, Hit
DR, ZHB XD HEIC X HIEMP A& OMErEN, & 5 2
HMLEBLIZEETHS 5.

8RB IVUEIRKEZI) LKL ZHHENL
B8 I DOWTHB LR Th D, H, 75 K& RS
e dRTEEOHE L Y bMEMEEZIE L, RG0S
LIz L L v, SHURFERIC X D MR OB brE &
BT 5 L OHERBTED L THDT, mﬁ@%@
MMHEE:TH S &\ ) Z LI T R Hh 500,
=%wﬂ@ﬁ%ﬂvﬁﬁ~ﬁhcﬁ?wﬁ&L%Eﬁﬁﬁ%
BEETHE VbR CW AU, RIS F X v
EUREE ST F 2 — L HfbF X v TH HI1E 1 D Tit

%;HPTM:LJ"@TQ 5, Tﬁl’ﬁu(ui/{ﬁ') 0 5
HAFRE2: 1mm

Rtk E1EDMHY

S DT DEX ST 2
A& vz SOET, JKED O SHEME SO T E7:

<, Fix O flimenish g

LD EFEZ WS,
fRafth TH 5,
(5) Hibo—KmevEE

L) e = VB oll 64, S0 E L kT
AL ORI A2 F L HTHERDHEDODEDL )

ZHBOBEOMBEIZ OWTIE S bz

71203,
o v
bbb v = ABF O ER EEAIC Lo TEL
CEDTL B, BEAIZER L, WUkilam T2 3%
*&f’ iu:ﬁﬂ&l*%»zhf ETE 5, L LIEL58eich)
< EIXTCETHICHIERELEMT HIEE e, 45
b MEl L b A D &, T RMEOMEL, PRI,
FEERRBI L, ILICHIENED LA HIRL—
R s 5, TEE DR Tliiz & A ERER
HEOTEEOFRYE, e v, L LEEOBKME:
FIIE LD TL 50C, BiENORAEFEEI L L
T VT 54 0 B S  IRREA DU bR
FENS, & DT Lic B DRIINCH:70 b DK Z7R
4. COETFREBICHEh L & Fg LT Lisod
%, BEMEIICDOEDOE G DT B L e T EMNEWD
THBEXHETHZ 2 THDH ., BHABREED 5 B TR
DETHANLIT L, BBl & » (b3
HOTEF . 7 AWK T 5, BIERIUIMHO L ERE
KM%,

T = VEMYO TR &K BIiMER:TH DT, B
CEABRICT LT CREDE MY E2 DT LNTE
HDT, IL2hx iR Y EBIRICIE - OfE AT
XThHHH, BAHTCEINEET S & SIXToEH D

e GG e



B E®R T - T B K E 59 B

8 K BRI EEO Z&E B O LI
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