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Effects of ball milling process on microstructure and properties of
TiC particles reinforced high speed steel composites

PENG Wen-jing', CHEN Guo-qiang’, ZHOU Jian-yu'

(1. Engineering Training Center, Hunan Institute of Engineering, Xiangtan 411101, China;

2. School of Mechanical Engineering, Hunan Institute of Engineering, Xiangtan 411101, China)

Abstract: The microstructure and properties of TiC particles mixed with high speed steel powders during high energy
ball milling were systematically investigated. The transformation of the powder particle morphology and the distribution
of particle size changing with the milling time were also analyzed. In addition, the effects of ball milling time on the
density, the structure and mechanical properties of sintered composites were revealed. The results indicate that, when the
ball milling time increases from 0 h to 30 h, the deformation and crush of powders presented, resulting in the rapid
decrease of the powder particle size. With increasing the ball milling time to 40 h, the welded crushing effect of the
particles reaches the balance, while the particle size remains unchanged and the original big spherical particles are
changed into the tiny layer powders. When further increasing the ball milling time, the morphology of powders cannot
change significantly. The density, structure and mechanical properties of the sintered alloy have the similar trend.
Therefore, the optimal ball milling time of the composite material is 40 h.

Key words: high energy ball-mill; TiC particles; high speed steel; composite material
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