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Fig. 1 Three dimensional and physical images of a certain model of socket clevis cast steel component
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Table 1 Composition table of aluminum copper alloy Wg /%
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Fig. 2 Picture of socket clevis casting and attached test bar
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Table 2 Chemical composition and content of
aluminum alloy furnace test bars W /%

Cu Mn Ti 2zZr V B Cd Mg AlJHAb
50 042 024 0091 0.17 0.029 0.19 0.001 93.859
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Fig. 3 Physical picture of aluminum alloy socket clevis
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Table 3 Comparison table of dimensions and quality
measurement values of three samples with judgment criteria

) L FHERSFimm JFitit/kg

FiRARS 0 B c M H

1* 34.4 1882 2139 17.78 85.02 0.39

2 3434 1884 2198 17.88 84.86 0.39

3" 34.4 18.7 2157 1793 84.99 0.39
345 192 20 18 85

— FEA RS /NF 4T 50 mm B, JCARvrmbRg 04

o 209 1.0 mm; FEARSFR TS50 mm B, A

VPR BRI 22 1 BEAR RO 1 + 2%
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Table 4 Internal defect detection and inner hole surface
roughness Ra detection results of aluminum alloy socket
clevis castings
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Fig. 4 SEM images of microstructure of aluminum alloy bowl head hanging plate at different magnifications
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Fig. 5 Energy spectrum analysis results of microstructure of aluminum alloy socket clevis
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Table 5 Hardness and strength test results of aluminum copper alloy after T5 heat treatment in furnace, as well as
comparison of mechanical properties with Q235

M i A EHB Jett M i /MPa Yo E/MPa %1%
FRAAA 4 (TEHERR ) 3% 107 317 483 135
Q235 135~155 235 370 ~ 500 24
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Table 6 The nominal failure load test results of aluminum copper alloy socket clevis after T5 heat treatment
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Development and Performance Study of High Strength Al Alloy Socket
Clevis

WANG Ze-yu', YANG Da', SHAO Xing-hai’, CHI Peng’, LIN Sen', WANG Hai-long"
(1. State Grid Inner Mongolia Eastern Electric Power Co., Ltd., Tongliao Power Supply Company; Tongliao 028000, Inner Mongolia, China;
2.Henan University of Science and Technology, Luoyang 471003, Henan, China)

Abstract:

Based on Al-Cu alloy, T5 heat treatment process, and sand casting process, high-strength Al alloy socket
clevis was developed. The quality and performance of the samples were studied. The results showed that the
surface of Al alloy socket clevis castings was smooth and had a good appearance. In the interior of the casting,
casting defects such as shrinkage, porosity, slag pores, etc. were not detected. The size of the casting met the
requirements of the product, but the quality was only 32.5% of the cast steel socket clevis. The hardness of
material was tested as HB107, the tensile strength was tested as 483 MPa, the yield strength was tested as 317
MPa, and the elongation was tested as 13.5%. The nominal failure load type test of the sample was tested, and
the test result showed that the maximum failure load was above 129 kN. Therefore, the high-strength Al alloy
socket-clevis eye had good strength and toughness, which could meet the requirements of socket-clevis eye.
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aluminum copper alloy; high strength; socket clevis; light weight
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