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Failure Analysis of the Cutting Blades in the Plastic Scrap Cutting Machine
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Abstract

The plastic scrap grinding plant encounters problems relating to damaged cutting blades in the plastic
scrap cutting machine causing a production process discontinuity and a process shut down every 1-3
days. By replacing the new cutting blade or by grinding the used cutting blade, the failure problems might
not be solved and might recur unless the root cause of the problem has been solved. Consequently, this
study has studied the failure characteristic of the cutting blades to search for the root cause of the

damage and to ascertain whether it was due to a materials related problem in order to efficiently solve
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the problems. The failure analysis of the cutting blades was performed in terms of fracture surface
analysis, chemical composition analysis, microstructural analyzing, and hardness testing. Based on the
study results, it is found that all of cutting blades bought from three different suppliers are made from
carbon steels. The cutting blades from local heat treatment supplier, the cutting blades from plastic scrap
cutting machine supplier and the cutting blades made from used ploughs contain 0.04, 0.40 and 0.64
weight percent carbon, respectively. All cutting blades may have been improperly heat-treated since their
microstructures after heat treatment consist of pearlite and ferrite. The cutting blades from local heat
treatment supplier, the cutting blades from plastic scrap cutting machine supplier and the cutting blades
made from used ploughs have average hardness values about 158.1 HV, 245.5 HV and 283.7 HV,
respectively. The abrasive wear and plastic deformation were observed on the edge of cutting blades.
The impact force cause large brittle fractures occurred on the edge of the cutting blades. Therefore,
selected suitable cutting blade materials, used optimal heat treatment conditions and used efficient
blade’s fixture are means to improve the process in order to prevent problems from recurring.

Keywords: Failure Analysis, Heat Treatment, Cutting blade
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