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Effect of Different Environmental Conditions on Electrical
Performance of Aluminum Alloy Cable Components

HAN Zhan-jie, WANG Xiao-jia’, ZHANG Zhe, WEN Fang
(China Aero Poly-technology Establishment, Beijing 100028, China)

ABSTRACT: The work aims to compare and study the effect of three environmental conditions on the direct current (DC) re-
sistance and voltage drop of two types of aluminum alloy components. With aluminum alloy components of aluminum alloy
wires (of three types of diameter) for aviation of two different brands as objects, environmental tests (moisture, salt spray and
vibration tests) were carried out. First, the values of DC resistance and voltage drop were measured before and after the afore-
mentioned environmental tests, using macroscopic and microscopic morphology observation, DC resistance and voltage drop

test method. Second, the experimental results were processed systematically. At last, the test data were processed and the elec-
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tircal performance of aluminum alloy cable components under different environments conditions were compared and analyzed
insightfully according to the processing results. The experimental results indicated that after undergoing the moisture and salt
spray tests, the tin plating of the aluminum alloy cable components demonstrated no significant blistering, wrinkling, or delami-
nation; After the moisture test, the value of DC resistance of all cable components increased with the increase of wire diameters,
and its increasing rate decreased; After the salt spray test, the values of DC resistance and voltage drop of almost all cable com-
ponents were reduced; After the vibration test, the values of DC resistance of all cable components increased, and the increase
values were less than 3.2%. In addition, the values of voltage drop of almost all cable components decreased. Terminal coating
of aluminum alloy cable components has a certain protection against moisture and salt spray environment, and effectively avoids
the formation of corrosion film, which reduces the impact of environment on the electrical performance of aluminum alloy cable
components. DC resistance of aluminum alloy cable components is more sensitive to environmental tests than voltage drop. The
effects of salt spray on the electrical performance of aluminum alloy cable components are more serious than that of moisture
and vibration. However, due to the protection of the terminal coating, the variation value is less than 10%.

KEY WORDS: aluminum alloy cable components; environmental suitability; moisture; salt spray; vibration; electrical per-
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Fig.2 Aluminum alloy cable components
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Tab.2 Comparison of DC resistance of JC3A cable components before and after environmental tests

73RN LA B H/kQ R 5 /kQ W RTE B4 /%
JC3A6H 13253 1.3933 5.13
bt JC3A4H 0.979 3 1.026 7 2.37
JC3A01H 0.584 7 0.636 7 2.60
JC3A6H 1.3253 12133 -8.45
e JC3A4H 0.979 3 0.856 7 -6.13
JC3A01H 0.584 7 0.486 7 —4.90
JC3A6H 13253 1.3433 1.36
Pl JC3A4H 0.979 3 1.016 7 1.87
JC3A01H 0.584 7 0.640 0 2.77

® 3 FM3A &BAHREIREAIEERAEMA

Tab.3 Comparison of DC resistance of FM3A cable components before and after environmental tests

SR IG A 6 /kQ R 5 /kQ REHTE H 4 /%
FM3A6H 1.2273 1.266 7 3.20
bt FM3A4H 0.904 7 0.963 3 2.93
FM3AO01H 0.552 7 0.593 3 2.03
FM3AG6H 1.227 3 1.1233 -8.47
HhE FM3A4H 0.904 7 0.796 7 ~5.40
FM3AO01H 0.552 7 0.580 0 1.37
FM3A6H 1.2273 1.266 7 3.20
Pl FM3A4H 0.904 7 0.916 7 0.60
FM3A01H 0.552 7 0.613 3 3.03
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Tab.4 Comparison of voltage drop of JC3A cable components before and after environmental tests

HEg i R R R AT /mV R JF/mV RIHTE & 4t /%
JC3A6H 86.174 7 89.176 7 3.48
bR JC3A4H 73.042 0 74.303 3 1.73
JC3A01H 65.244 0 60.716 7 —6.94
JC3A6H 86.174 7 84.933 3 ~1.44
e JC3A4H 73.042 0 72.623 3 -0.57
JC3A01H 65.244 0 65.244 0 -8.31
JC3A6H 86.174 7 86.130 0 -0.05
PR3 JC3A4H 73.042 0 72.166 7 -1.20
JC3A01H 65.244 0 58.806 7 9.87
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Tab.5 Comparison of voltage drop of FM3A cable components before and after environmental tests

73NN T LA WK RT/mV R 5 /mvV WIS A 53 /%
FM3A6H 78.548 7 77.553 3 -1.27
W FM3A4H 66.4320 67.826 7 2.10
FM3A01H 50.338 0 51.850 0 3.00
FM3AG6H 78.548 7 77.446 7 -1.40
e FM3A4H 66.432 0 64.146 7 —3.44
FM3A01H 50.338 0 50.046 7 -0.58
FM3A6H 78.548 7 79.040 0 0.63
R3h FM3A4H 66.432 0 65.446 7 —1.48
FM3AO01H 50.338 0 49.576 7 -1.51
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