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Abstract

To address engineering challenges in high-frequency electrical connectors such as low machining accuracy, inconsistent electrical
performance, and poor service reliability during precision manufacturing processes, this study systematically investigates precision
machining techniques for critical components including conductors, elastic contact elements, and high-frequency dielectric materials.
Grounded in the coupling relationship between high-frequency transmission mechanisms and manufacturing accuracy, the research
optimizes key processes such as coaxial alignment assembly, residual stress elimination, precision welding, and selective coating. A
multidimensional process validation system was established, incorporating orthogonal experiments and variance analysis to derive
optimized key process parameters and high-frequency electrical performance evaluation results. This leads to comprehensive process
optimization strategies and engineering application guidelines for the entire manufacturing workflow. The optimized solutions provide
theoretical foundations and practical guidance for large-scale precision manufacturing of high-frequency electrical connectors.
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