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The Influence of 1100 °C High-temperature Forging Process on Molds Life and Optimization
Measures

LI Xiang
Ji’nan Worldwide Auto-Accessory Limited, Ji’nan, Shandong, 250300, China

Abstract: The 1100 °C high-temperature forging process is the core process for achieving high-precision metal component forming.
However, its extreme thermal mechanical coupling effect on the mold significantly reduces its lifespan. Starting from the perspective
of material failure dynamics, this article constructs a multi mechanism collaborative model that includes oxidative wear, thermo
mechanical fatigue (TMF), and plastic deformation, and proposes a comprehensive solution based on thermodynamic parameter
optimization. By comparing and analyzing the performance differences of H13 steel, Mar-M247 alloy and other materials, and
combining with the experimental results of TIAIN AICrO gradient coating, it is proved that optimizing the cooling channel and coating
technology can reduce the surface temperature rise of the mold by 42.3% and improve the single service cycle to more than 1852 times.

The research results provide theoretical guidance for the long-term service of high-temperature forging molds.

Keywords: high-temperature forging molds; thermal mechanical fatigue; gradient coating; oxidation kinetics; life prediction
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