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The Application of Synthetic Rubbers to Insulated
Wires and Cables (Part II)

—— Properties of Neoprene as Sheath Compound ——

By Michio Kikkawa, Taichi Fukuda and Shigetaka Watanabe
Hitachi Wire Works, Hitachi, Ltd.

Abstract

The writers performed material tests on several Neoprene vulcanizates (Types
GN-A, W, and Q) which conform the requirements of ASTM, D 752-49 T and D 753-
49 for sheath compounds for electrical insulated wires and cables. The abrasion
resistance of the Neoprene compounds is similar to that of natural rubber cabtyre
sheath compound, but as Neoprene stiffens during ageing, the abrasion resistance of
Neoprene compounds increased in the test with ageing time. Resistance to compres-
sion and heat-deformation between 10° and 100°C were greater than natural rubber,
polyethylene and polyvinyl chloride compounds. The change of tensile strength and
elongation during ageing in Geer oven at 120°C and oxygen bomb at 70°C, 300 psi.
were measured and the test data obtained were similar to those reported by the Bell
Telephone Laboratory on the black Neoprene jacket. The writers constructed an
ozone generator which comforms ASTM, D470-49 T, and compared the ozone re-
sistance of some synthetic rubber vulcanizates. Effects of oils, organic and inorganic
chemicals on Neoprene vulcanizates were measured. To make the best of Neoprene
for wire insulation, continued experiments are still underway to improve the com-
pounding and processing techniques.
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Table 2. Requirements of ASTM, D 75249 T and D 753-49,
and Test Data
ASTM, D 752-49T | ASTM, D 753-49
A B oH H - Compd. ' i | . Compd. | )
#H 4 ff No.503A29 Np-1 Np-2 Np-3 # % i No.503A%) Np-4
| I | 518 e | 521 !
(i) @& ft. Al |
oo o J1 (psi) 1,800 2,900 2,850 2,700 3,070 1,200 | 1,650 2,000
{1 ¢ (%) 300 540 490 740 400 230 | 460 380
200% & # - 7 = (psi) 500 930) 760 675 1,400 — 2 ulf 990 | 1,250
& A fff v (in)|. 0.375 0.05 0.12 0.25 0.20 0.375 |  0.13 |  0.29
S 4| _ _ eem I . [ |
(i) FEmR | | | ‘
f it 11 (psi) 1,600 2,400 2,150 1,850 2,930 1,060 | 1,550 1,670
fif ¢ (%) 250 | 430) 450 580 350 200 320 28()
e el T = — —
(i)  #h 2 & o mo | | |
i o 71 (psi) 1,600 3,050 2,975 2,750 3,075 | 1,000 1,700 2,175
fl ® (%) 250) 410 440 460 350 200 330 320
(iv) iy ol iR B B | |
B A, R (%) 65 | &7 73 87 117 60 113 | 103
i o, R O (%) 65 | 65 70 86 04 60 &0 | 75

(1) 70°C, 300 psi, 96 F:[H
(2) 70°C,7H
(8) ASTM, No. 2 i, 120°C, 18 5[]
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Table 3. Results of the Abrasion Test

) B F ¥ 2 (mm)

o ® % & & | 20°C, | 120°C,
i 24 WP | 48 MEMT

X F P vy 19 | 14 | 1.1

R K = 4 18 | 2.0 ! 1.7
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FH W B W | Np-1| Np-2 | Np-3| Np-4 fi
5| ASTM,No.1| 8| 0. | 0| o | 12
{[: ASTM,No.2 8. | 19.i 1. | 17. | 170.
i ASTM, No. 3 8. 67. 24| 48 235
£ SAE No.20| 9. 1. 3. 6.
& | B 00| 70| 12 62 7
t: | ASTM,No.1 | 95. | 113. | 122. | 117. | 22.2
;7 ASTM,No.2 | 72.5 87. | 120. | 103. | 15.5
% | ASTM,No.3 | 25.| 25. | 100. | 61. | 4.4
= | SAE No. 20| 87.|107. | 123. | 105. |
% | s E o5 ou | 24, | 24, | 78. | BT |f$””1§.;
fi | ASTM,No.1| 70.| 79. | 89. | 66. | 96.
¢ | ASTM,No.2 | 70.| 8. | 94. | 77. | 9.
- | ASTM,No.3 49. 60. 92 79.| 9.
~. | SAE No. 20 86.| 95. | 96. 74. |
% |2 m o= 9| 61| €0. | 86 | 79. | WUE
= | | NHEE
$ 5 £ WAL 22K G R B oo #5 B
(70°C, 8H:[H)
Table 5. Effects of Chemicals on Neoprene
and Natural Rubber Vulcanizates
(70°C, 8 hrs.)
SRR (%) 7t iR}
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~ v € ¥ | 186 | 260 (Bl | B L
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?"l{(’%j:\;gg’k; 0 o el L
Bl *| 1| @ By

@0/ |

E o~ o I H GE23D
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