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Optimization research on the thermal aging strengthening and
leveling process of beryllium copper foil
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Abstract: Beryllium copper foil is the preferred material for manufacturing elastic substrates.
Traditional heat treated substrates had issues of excessive surface waviness and flatness. By
utilizing precise fixtures for thermal aging strengthening and leveling test, this study delved
into the precipitation process and strengthening and leveling mechanism of beryllium copper
foil in response to its conventional thermal aging issues. The findings of this study demon-
strated that the phase transition process observed in beryllium copper involved continuous
precipitation (CP) within the grains and discontinuous precipitation (DP) at the grain bound-
aries. The sequence of CP was as follows: solid solution a-Y’'phase— Y phase (semi-co-lattice
strengthened phase) — independent ¥ phase. In the transition from the ¥'phase to the ¥’
phase, a lattice distortion strengthening effect was observed, leading to an increase in hard-
ness. Additionally, the grain boundaries became coarser and tumors developed. As the ther-

mal aging time increased, the proportion of independent ¥ phases in the precipitation contin-
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ued to rise, resulting in thickened grain boundaries and decreased hardness. The results of
laser confocal detection show that when beryllium copper foil was subjected to overheating, a
significant improvement in flatness was observed. The optimized thermal aging strengthe-
ning and leveling process is that the aging temperature is 360°C , the aging time is 4 h and the
tightening torque is 5 N * m, by which the hardness achieved 320. 1 HV and the flatness a-
chieved 48. 753 pm.
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