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Fig. 2 Construction of geometric model and mesh generation: (a) Geometric model; (b) Mesh generation
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Fig. 3 Quenching cooling curves of Al-Li alloy specimens in different media: (a) Water (20 ‘C); (b) Water (40 C);
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Effects of quenching and pre-strenching on
residual stress of Al-Li alloy plate

YANG Sheng-li', LIU Le-le', LI Ya-nan®, SHEN Jian®

(1. Luoyang Ship Material Research Institute, Luoyang 471039, China;
2. General Research Institute for Nonferrous Metals, Beijing 100088, China)

Abstract: Combined with finite element analysis and drilling residual stress test, the effects of quenching medium
parameters and pre-stretching on the distribution and evolution of residual stress of Al Li alloy plate were studied.
The results show that the slower the cooling rate of quenching medium is, the smaller the residual stress is. The
cooling capacity of different quenchants from high to low is 10% NaCl>water>5% PAG. With the increase of
pre-strenching amount, the compressive stress on the surface of the plate decreases and gradually changes into
tensile stress. When the pre-strenching amount is 2.5%, the absolute value of residual stress is stable within 25
MPa. The finite element point tracing shows that during the quenching process at 40 ‘C, the variations of residual
stresses in the three directions of the center (4) and the center (B) of the upper surface of the plate are opposite,
and all of them are in the plane stress state; while the evolutions of the center (C) along ND and the center (D)
along RD of the plate are similar, but the direction of the partial stresses are different; the residual stresses of the
top (E) in three directions of the plate are all smaller.

Key words: Al-Li alloy; quencing; pre-strenching; residual stress; finite element method
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