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ABSTRACT

Pengaruh Desain Polycrystalline Diamond (PCD) Insert dan Parameter
Pemotongan Terhadap Roughness, Roundness, dan Lifetime Pada Proses
Boring di Mesin CNC Brother Speedio
Imam Rehza Nurhag

The boring process of ADC12 die-cast aluminum alloy requires high surface quality, geometric
accuracy, and cutting tool durability. However, the use of Polycrystalline Diamond (PCD) straight-
type insert without a chipbreaker often leads to scratch defects due to uncontrolled chip formation.
This study aims to analyze the effect of insert design (straight-type and chipbreaker-type) and
variations in cutting parameters as independent variables on roughness (Rz), roundness, visual
inspection and tool life in the boring process using a CNC Brother Speedio machine. The
experiments were conducted under three machining conditions: PCD straight-type insert with
standard parameters, PCD straight-type insert with modified parameters, and PCD chipbreaker-
type insert with standard parameters. Evaluations were performed at intervals of 2,000 pieces until
the tool reached its failure limit. The results indicate that variations in cutting parameters for the
straight-type insert did not provide significant improvement in tool life or surface quality. In
contrast, the use of a PCD chipbreaker-type insert improved chip control, produced more stable
roughness, reduced scratch defects, and extended tool life. The roundness values across all
conditions remained relatively stable and within tolerance limits. Therefore, the PCD chipbreaker-
type insert with appropriate cutting parameters is recommended to enhance quality and efficiency
in the boring process of ADC12 material. performance.

Keywords: boring, ADC12, PCD insert, chipbreaker, tool life
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