Design Problems Involving Distortion
Mold Design:

Designing molds with uniform cooling and solidification rates to minimize thermal gradients
and reduce distortion.

Incorporating features like ribs, bosses, and fillets to improve rigidity and reduce warping
during solidification.

Gating and Feeding System:

Optimizing the gating and feeding system to provide uniform filling and prevent localized
shrinkage, which can lead to distortion.

Designing risers and feeders to ensure adequate feeding of molten metal and minimize
internal stresses that may cause distortion upon solidification.

Part Geometry:

Designing part geometries with uniform wall thickness and avoiding sudden changes in
cross-section to minimize differential cooling and distortion.

Incorporating draft angles and fillets to facilitate easy release from the mold and reduce the
risk of distortion during ejection.

Material Selection and Process Parameters:

Selecting casting materials with balanced mechanical properties and thermal characteristics to
minimize distortion during solidification and cooling.

Optimizing process parameters such as pouring temperature, mold preheating, and cooling
rates to control solidification and reduce residual stresses that contribute to distortion.

Post-Casting Heat Treatment:

Designing post-casting heat treatment processes, such as stress relieving and annealing, to
reduce residual stresses and alleviate distortion in the final components.

Implementing controlled cooling techniques during heat treatment to minimize the risk of
thermal shock-induced distortion.

Simulation and Modeling:

Utilizing advanced simulation tools such as finite element analysis (FEA) and computational
fluid dynamics (CFD) to predict distortion and optimize casting designs before production.

Modeling the thermal history, solidification behavior, and residual stress distribution to
identify potential distortion hotspots and implement corrective measures in the design stage.



