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Study on Interface Behavior and Wear Resistance of ZTA Particle
Reinforced High Manganese Steel Matrix Composites

XU Guo-lei"?, LI Wei"?, YI Yan-liang"?, TU Xiao-hui"?

(1. Institute of Advanced Wear & Corrosion Resistant and Functional Materials, Jinan University, Guangzhou 510632,
Guangdong, China; 2. National Joint Engineering Research Center of High Performance Metal Wear Resistant Materials
Technology, Jinan University, Guangzhou 510632, Guangdong, China )

Abstract:

The surface of ZTA (zirconia toughened alumina) ceramic particles is uniformly adhered with Ni powder
by silica sol binder, and then mixed with high manganese steel powder for compression molding. The solid
preform is prepared by sintering process, and the ZTA ceramic particles reinforced high manganese steel
matrix composite is prepared by casting high temperature molten steel. The microstructure and interfacial
diffusion behavior of the preform and composite were analyzed by OM, SEM and XRD. The results show that
the wetting angle between metal and ceramic after adding 15% Ni to high manganese steel 0 from 104.7°
to 46.5°, the interface state changes from non-wetting to wetting. Ni and Fe dissolve each other to form FeNi
solid solution, which reduces the surface energy of Fe, and Fe, Mn, Ni diffuse into ceramics. With the increase
of Ni content in the preform, the matrix structure and interface defects of the preform are significantly
reduced, and the hardness is significantly increased. The matrix hardness of 15% Ni preform is 30.3% higher
than that of no Ni preform. The three body wear resistance of Ni modified ZTA reinforced high manganese
steel matrix composite is much better than that of ordinary high manganese steel, with an increase of 170%.

Key words:
ZTA; wettability; element diffusion; high manganese steel; metal/ceramic interface
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