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Abstract

In this research, several kinds of common conductive materials were compared with copper on
material properties, including conductivity, heat stability, corrosion resistance and mechanical
properties. These results were used to analyze the possibility of replacement for copper by com-
mon conductive materials in actual environmental conditions of cable grounding wire. The results
showed that aluminum was the suitable substitute for copper in cable grounding wire. Next to
copper, aluminum performed best on most of the material properties and cost performance
among the samples. Due to the lower secondary value of aluminum, it had contributed to decrease
the stolen rate of cable grounding wire if the copper was replaced by aluminum. It also could re-
lieve the pressure of transmission line operation department on protection against burglars and
reduce the safe hidden danger indirectly. It had certain research value and social benefits for the
application of this result.
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Table 1. Resistivity and mean tempera of common electrical materials
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Mk HLBLZE p(20°C)Q.m P34 L BELIELE 38 0(0°C~100°C)1/C
Al 1.75x 1078 4.1x107
g 2.85x 107 42x107
EHEREEA L) 2~6)x 107 20x107
B 5x107 1.0x10°
4 548 x 107 52x107
£ 2.66 x 107 247x107°
W 1.3x107 577 %107
7’ 48x107° 57x10*
A 4.4 x 107 50x10°
Al 42 %1077 50x10°
BG4 1.08 x 107 13x10°
RO 4 12x10° 8.0x107
VaE- 8.0x10° -5.0x10"
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Table 2. Performance parameter of common electrical materials
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1B KHRAL) 100.0 0.00393 234 1083 1.72 3.42 7.00
T A (R 3L 97.0 0.00381 242 1084 1.78 3.42 7.06
ROk SR 40.0 0.00378 245 1084 4.40 3.85 11.78
A0 894 b 20.0 0.00378 245 1084 8.62 3.85 12.06
FR(EC ) 61.0 0.00403 228 657 2.86 2.56 14.64
FR(5005 £ 4r) 53.5 0.00353 263 652 322 2.60 12.12
56201 &%) 525 0.00347 268 654 3.28 2.60 12.41
FRALANLE 20.3 0. 00360 258 657 8.48 3.58 12.47
4(1020) 10.8 0.00160 605 1510 15.90 3.28 17.20
TF A 9.8 0.00160 605 1400 17.50 4.44 15.95
HEEEAR 8.6 0.00320 293 419 20.10 3.93 14.72
TEEN(304) 24 0.00130 749 1400 72.00 4.03 28.96
VAL 5 28.2 -0.00050 — 3652 6.10 1.60 —
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Table 3. Minimum section area of cable grounding wire made of different electrical materials in extremely short-circuit condition

(2,=0.6 s, 1=50 kA) of cable
= 3. IRAERRIEIL(t, = 0.6 5, 1= 50 kKA) TR EI#M RHE b L (R &) & /N BIE R
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Table 4. Main performance parameters of cable grounding wire made of graphite and copper in extremely short-circuit condition

(t.=0.6's,1=50 kA) of cable
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Figure 1. Transition plate between copper and aluminum; (a) Sketch map, (b) Physical map
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Table 5. Mechanical properties of common electrical grounding materials
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Table 6. Main indices of common electrical grounding materials
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