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Low Temperature Characteristics of the 240 mm* ACSR Cable

By Saburo Yamamoto and Shigeho Fukuda
Hitachi Electric Wire and Cable Works, Hitachi, Ltd.

Abstract

The ACSR (Aluminium Conductor Steel Reinforced) for extra high voltage
transmission is used in many cases under conditions where it is subjected to wind,
snow, and icing. Therefore, the mechanical properties at low temperature and the
alternate elongations due to the difference in the expansion coefficient of the steel
and aluminium wire becomes an important problem.

Previously the writers reported the results of their basic research concerning the
behaviour at room temperature of the 590 mm?®> and 610 mm? ACSR. Here in this
report, the writers discuss the results of experiments on the low temperature
characteristics of the 240 mm? ACSR.

First the mechanical properties of the aluminium component wire and the steel
wire at low temperature were measured. Then the ACSR was cooled with dry ice
and the elongation of the outer layer aluminium component wires was measured
by means of a wire strain gauge. The comparison of these results with the calcula-
tions of the thermal stress appearing in the simplified bundle composed of the
aluminium wires and the steel wires was studied ; that is a bunch of these wires
put together without any strand effect at either end.

The results of these experiments are as follows: |
(1) In the tension test at —30°C the tensile strength of the aluminium component

wire and the steel wire increased, though very little. The elongation de-
creased compared to that at room temperature.

(2) When the ACSR under a constant load is cooled sectionally (room 25°C, cool-
ing —45°C), the elongation of the outer layer aluminium component wire in-
creased.

(3) By the continuously repeated tension test (2.2t~4.4t, 72 hours), it became
clear that there is a remarkable difference in the increase in elongation of
the outer layer aluminium component wire in the case of low temperature
when compared to that at room temperature.
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Table 1. Construction Data of 240 mm? ACSR

o i bt i #  (mm?2) 240
i 3 30/3.2
N T i | |
5 R B/ EF 2 (mm) | 5 7/3.9
7 o oz 241.3
i % B W R (mm2) —
| e 56. 29
| & a =3 22.4
o & (nm) Sl 4 S
B3i| 9.6
yiv3 a8 ;] 7 Fiis H  (kg) 10,150
0 # (kg/km) 1,112
=51 & Eiiy . (Q/km) 0.1195
I HLAH Y M E A (mm2) 150
1 % (m) 1,200

g 2 £ KRBT 27 EH (3.2¢0) ofhg
HIHEE

Table 2. Mechanical Properties of Alumi-
nium Wire (3.2¢) at Low Tem-

perature
-~ H | #iEH (kg/mm?2) & (%)
B o20°C | —30°C  20°C | —30°C
Wk LTBE |
1 17.92 18.54 3.2 2.6
2 17.86 18.66 3.2 2.6
3 17.92 18.66 3.0 2.0
4 17.98 18.54 3.2 2.2
5 18.11 18.79 3.2 2.4
6 17.98 18.85 3.2 2.0
7 17.98 19.09 3.2 2.6
8 18.60 18.85 3.2 2.4
9 18.11 18.85 3.6 2.4
10 17.98 18.54 3.0 2.8
¥ ¥ 18.04 18.74 3.2 2.4
b # (%) +3.9 ~25.0

£ 3 £ KiEliCisT 2 HHEHE(3.24) o BNy H:E
Table 3. Mechanical Properties of Steel Wire
(3.2¢) at Low Temperature

S H B | #EEpH (kgmm2) H 8 (%)
8 B | wmc | -wc| ®C | -0
B 130 ik 4.5 DUk |
1 141.22 | 145.52 6.4 | 5.6
2 142.34 | 144.90 64 | 4.8
, 3 141.18 | 144.90 6.0 4.8
’ 4 142.10 | 145.26 6.2 5.2
5 141.05 | 144.98 6.8 4.8
6 141.22 | 144.86 6.2 5.4
7 141.94 | 145.43 6.8 4.8
8 141.85 | 145.29 6.2 4.8
9 141.25 | 144.93 6.2 5.2
10 141.64 | 145.04 6.6 5.0
a2 # | 141,58 | 145.11 6.4 5.0
2 bt £ (%) +2.5 —21.9
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