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Steel and Aluminium Wire Elongation in 610 mm’® and
590 mm?* ACSR

By Toshiro Iwata, Saburé Yamamoto and Komi Oka
Hitachi Electric Wire Works, Hitachi, Ltd.

Abstract

Hitherto, various calculations concerning the ACSR (short for Aluminum Con-
ductor, Steel Reinforced, for Extra High Voltage Transmission Use,) have been
made on the assumption that the stress ratio for aluminum and steel wire com-
posing the ACSR is constant so long as the wire structure remains the same. How-
ever, since aluminum and steel wires have different expansion coefficients it is
natural that the stress ratio between them differs as the surrounding temperature
varies.

In this report, the writers disclose the results of their measurements of elon-
gation of aluminum and steel wires of 610 mm? and 590 mm?* ACSR which they
performed with the aid of strain gauge at normal temperature, for the purpose of
furnishing basic data for the study of the stress variation ratio of aluminum and
steel of the ACSR at various temperatures. The results may be summarized as
follows :

(1) The strain gauge, when disassembled into single wire and used attached
to the wire to be measured, provided the same accuracy as the integrate

one.
(2) By means of the strain gauge, simultaneous measurement of elongation was
made feasible for steel wire (inner layer) and aluminum wire (outer layer) of

the ACSR.
(3) The measured value of elongation of aluminum wire of 610 mm2 ACSR

agreed with the calculated value.
(4) The nominal modulus elasticity has turned out larger by measurement than

by calculation, presumably because of strand effect.
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£ 1 & 610mm? 590mm2 ACSR o3

Table1l. Construction Data of 610 mm?2
and 590 mm? ACSR

ACSR o #
5 H N
610 mm?2 590 mm?=2
2 B M E A% (mm?2) 610 | 590
OB O R 7 v 3 54/3.8 30/5.0
FAREL | LR ] -
(mm?) i 7/3.8 19/3.0
ey R _Z’_ﬁf 3 3 6161— L ___?89.0
) i3 | 79.38 134.3
gl G yois # (kg) 18.350 L/ |- 24,250 L/ |-
A1 = 7 w_is_ | 34.2 | _35.0_
(mm) 5 1.2 | 15.0
§H it (kg/km) 2,320 2,688
B <K E H(L/km) 0.0474 | 0.0493
IEHUAE Y AR I A (mm 2) 385 370
1 % (m) 1,200 | 1, 000

(X7 v SR & @O ERE S B 12 ACSR 15
B G, BEALCIh 70 3 28E OFE
THERIRE TR0 eEZLzbR 5, L LIEE
ACSR OEHOFTIHICIIE T THELSH I F ok &
H L&\ 5 RGO LIZFFOTRTVB, L, =D
MEDHIEAEIC—E &\ 5 R BB ThH S
ENN B2 MRS I TR, T J|ic T
L 57¢ 610 mm? 590 mm?2 ACSR & Ok o> B3EA:
R 7e DT\ 5,

ACSRICEESI DD D3 DB 5 DTE & o2\ Tt
TEOFFZEOONE LA, BERINC X ATSESH O
BENCET 2052135 St ic sy,

AREIBENZES L ORI L Y BESINC L 5
FRRDZEHARODOPFGE T D B, T 1EEE LT
610 mm?, 590mm? ACSR D 7V 3§l L Ok
O EIRREET O % AW U RIS B\ TR HIE 277
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Fig.1l. Relation between Load and Elon-
gation for Standard Strain Gauge
and Straighten Strain Gauge
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Fig.2. Comparison Diagram of Elongation
for Standard Strain Gauge and
Straighten Strain Gauge
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Relation between Load and Elon-

gation for Aluminum Component
Wire of 240 mm?* ACSR

Fig.3.
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Relation between Load and Elon-

gation for Aluminum Component
Wire of 240 mm* ACSR
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Table 2. Relation between Load and Perma-
nent Elongation of 610mm? and 590

mm? ACSR
i 4 woE aamy B E g
i
(t) (h) |ACSR | &8 # |7 3|7V 3
! 75 | 10 | o 0 0.005 | 0.02
610mm2 | 10.0 1.0 | 0.006 0 0.03 | 0.025
ACSR | 12.5 0.5 | 0.04 | 0.003| 0.07 | 0.065
15.0 | 0.5 | 0.09 | 0.010| 0.15 | 0.145
8.5 1.0 0 0 0.003 | —
590 mm 2 11.4 1.0 | 0.01 0 00161 —
ACSR 14.0 0.5 | 0.03 0 0.045 | —
17.0 0.5 | 0.07 | 0.003| 0.100| —

45 3 # 610mm?2 ACSR @ 7 4 & &

Table 3. Relation between Load and
Permanent Elongation

S # B | AWEEE | ERSOWE| kAM S
(t) | () (V) | (%)
7.5 24.0 1.0 0.02
610 mm?2 10.0 1.0 1.0 0. 025
ACSR 12.5 0.5 1.5 0.065
15.0 0.5 3.0 0.145
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Fig.5. Relation between Load and Elon-

gation for Aluminum Component
Wire of 610 mm? ACSR
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Fig.6. Relation between Load and Perma-

nent Elongation for Aluminum Com-
ponent Wire of 610 mm? ACSR
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Fig.7. Recording Method of Elongation
of ACSR
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Fig. 8.
Relation between Load and
Elongation for Aluminum
Component Wire of 610 mm?*
ACSR when the Load Re-
peated (10t)
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Fig.9. Relation between Span, Dip
and Tensin in ACSR Wiring
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Fig.10. Relation between Load and Elon-
gation for Aluminum Wire Diameter

50mm and 3.8 mm (Calculating
Value)
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Fig.11. Relation between Load Elongation
for Steel Wire Diameter 3.8 mm

and 3.0 mm (Calculating Value)
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Fig.13. Relation ktetween Load and Elon-
gation for 590 mm?® ACSR (Calcu-
lated Value)
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Fig.16. Stranding of Aluminum Wire
(Outer Layer) after the Strain
Gauges Set in the Steel Wire
(Inner Layer)
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