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Performance analysis of die casting mold with
functionally graded material coating

WU He-bao ,SHI Xiang-yang
School of Mechanical and Electrical Engineering, Wuhan Institution of Technology, Wuhan 430205, China

Abstract: To prolong the life of die casting model,a finite element method was used to analyze the per-
formance of die casting model with functionally graded material coating. The coating was divided into 5
layers. The ratio of titanium nitride was increased gradually along the surface normal of die casting mod-
el; the ratio of titanium nitride in each layer was 20%,40% ,60% ,80% ,100% respectively. When the
stress of coatings with different thickness was analyzed, the ratio of titanium nitride was invariant, but
the thickness of each layer was increased by 0. 002 mm,0. 004 mm,0. 006 mm 0. 008 mm,0. 01 mm. The
parameter of functionally graded material was calculated by simple arithmetic method. The temperature
field and the stress field of die casting model with functionally graded material and without functionally
graded material were studied comparatively,and the stress of different thickness of the coating was ana-
lyzed. It was found that the temperature field distribution of die casting mold with functionally graded
material coating is more reasonable,and the shear stress and the compression stress of die casting model
change smoothly,which extends the life of die casting mold when the thickness of functional gradient
material coating is 0. 006 mm.

Key words: die tools; functionally graded material coating; finite element method; thickness
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