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Abstract:

This study aims to evaluate the effect of cutting parameters (cutting speed,
feed rate, and cooling condition) on the surface hardness of AISI 1025 steel
workpieces during conventional turning.

Experiments were conducted at three cutting speeds (low, medium, and
high) and three feed rates, under both dry and wet machining conditions.
The results showed that all parameters influenced the surface hardness to
varying degrees. Increasing cutting speed and feed rate led to higher
hardness values due to greater plastic deformation and heat generation,
while the use of coolant reduced hardness by dissipating heat and
minimizing friction. Analysis of variance (ANOVA) indicated that cutting
speed was the most influential factor, followed by feed rate and coolant.
The study concludes that optimal machining conditions for balanced
surface hardness and tool life are achieved at medium cutting speeds, low
feed rates, and continuous coolant application.

Keywords: Turning, Surface Hardness, Cutting Speed, Feed Rate, Depth
of Cut, Coolant
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