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Fretting fatigue fractographies of
aluminum conductor steel reinforced overhead conductor
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Abstract: Fretting fatigue experiment of the aluminum conductor steel reinforced (ACSR) conductor was carried out
using a conductor fretting fatigue testing equipment. The fractographies of the external and internal Al strands of the
ACSR conductor were analyzed using scanning electron microscope (SEM), and the fracture mechanisms of the Al
strands after fretting fatigue were also discussed. The results show that the Al strands mostly rupture at the last contact
points of the conductor on the suspension clamp. Under the condition of the fretting amplitude equal to 1.0 mm, only the
plane fracture of the Al strands takes place at low fretting cycles of 1.6X 10”. As the fretting cycles increasing from 1.6 X
107 to 2.6X 107, the number of the broken Al strands increases, and new facture modes, i.e. the 45° and “V”-type
fractures, are detected. All fatigue fracture surfaces of the Al strands consist of three regions, e.g. the fatigue source
region, the fatigue crack extension region and the instant fracture region, respectively. Two fatigue fracture mechanisms
of the Al strands, such as the bending fatigue and the torsional fatigue, are also revealed.
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Fig. 1 Schematic illustrations of fretting fatigue equipment and structure of suspension clamp system: (a) Fretting fatigue

equipment; (b) Structure of suspension clamp system (unit: mm)
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Fig. 2 General and cross-sectional illustrations of fretted ACSR conductor: (a) General illustration; (b) Cross-sectional illustration

at fracture 1; (c) Cross-sectional illustration at fracture 2
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Fig. 3 SEM images showing three typical fractographies of
Al strands: (a) Plane fracture of external 6# strand; (b) 45°

fracture of internal 5# strand; (c) V-type fracture of internal 6#
strand
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surface: (a) Dark layer; (b) Fatigue crack
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