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Wear mechanism analysis of ring die of pellet mill
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Abstract: A Rotating ring die pellet mill has been widely used in the feed, renewable biomass, and pharmaceutical industries, for its strengths such as high production efficiency,
low transportation cost, and low energy consumption. A ring dieisthe core part of apellet mill. At present, the granulating technology was seriously restricted due to the quick
abrasion and short servicelife of thering die. The purpose of this study was to provide a basis for improving the wear resistance and extending the working life of aring die by wear
mechanism analysis. In this paper, the working process of a pellet mill was studied, the distribution and change rule of the force state of aring die were analyzed. A wear experiment of
aring die that was manufactured by a steel X46Cr13 with a quenching and tempering treatment was carried out under the practical production condition for 600 hours, the hardening
depth was 3 mm, and the surface morphology was observed first. The abrasion depth of the ring die wall and the hole wall was measured by using a LK-G10 laser displacement sensor,
the hardness of the wearing surface was measured with aHR-1500DT electric Rockwell apparatus, and the microscopic wear morphology of the wearing surface was observed by a
JSM-6300 scanning electron microscope (SEM). The distribution of the abrasion and the wear mechanism of the wearing surface were studied from both macroscopic and microscopic
aspects. The research results showed that the wear mechanisms of aring die include polishing wear, abrasive wear, and fatigue wear, and different wear mechanisms play aleading role
in different wear positions. The ring die wall was seriously abraded, the wear depth was around 3 mm and up to 3.4 mm was closed to the feeding side. With the depletion of the
hardened layer, the hardness of thering die wall descends slightly. The wear mechanisms of aring die wall are fatigue wear and abrasive wear that is featured mainly as micro cutting.
The material loss of aring die wall would be rapid under the combination of micro cutting and fatigue wear, and that would result in the decrease of fatigue strength and the premature
failure of ring die. The hole wall was abraded slightly, the wear depth of hole wall which closed the entrance was relatively large and the wear mechanism was mainly abrasion wear.
The wear depth of the hole wall which closed the outlet was relatively small and the wear mechanism was mainly fatigue wear. The wear depth of ahole wall decreases according to the
exponential law from entrance to outlet of the die hole. The wear mechanism of ahole wall changes from mostly abrasive wear nearing the entrance to the prominently fatigue wear
nearing the outlet. Finally, some improving advices have been proposed to extend the service life based on the analysis above.
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