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Effect of cooling structure on stress distribution of
continuous casting mold copper plates

MENG Xiang-ning, WANG Wei-ling, ZHU Miao-yong

(School of Materials and Metallurgy, Northeastern University, Shenyang 110819, China)

Abstract: A three-dimensional finite-element thermal-stress model of slab continuous casting mold was conducted to
predict the equivalent stress on copper plates and its change caused by cooling structure. The results show that special
stress distribution of hot surface is mainly governed by the cooling structure and heat-transfer conditions in mold, the
stress distributions of hot surface centricities at wide and narrow faces are similar, and the stress trend of cross-sections of
copper plates does not change with the geometry of cooling structure. The stress at upper surface of mold only increases
5—7 MPa with the thickness of copper plate increasing 5 mm, and that in regions with nickel layers is obviously promoted
to the maximums of 60 MPa and 50 MPa on wide and narrow faces, respectively. In the upper nickel layers, the stress
increases approximately 20 MPa with the thickness increases of nickel layers by 1 mm, while represents rapid decline on
narrow faces in lower nickel layers. The stress is depressed with the depth of cooling water slots with constant flow rate
and temperature difference of cooling water, and changed less than 5 MPa with each deepening 2 mm in upper mold and
maximum in lower mold can be up to 20 MPa. Also, a series of rational suggestions are proposed for optimizing cooling
structure in order to reduce the abrupt stress and stress concentration.
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Fig. 1 Schematic representation of physical model of slab continuous casting mold (mm): (a) Longitudinal section of copper plate;

(b) Transverse section of water slot; (c¢) Top view of quarter mold (computational domain)
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