HOW TO OVERCOME
TOOL WEAR:

STRATEGIES FOR OPTIMAL TOOL PERFORMANCE

In manufacturing and machining, tool wear is an
inevitable challenge that impacts efficiency, precision,
and overall productivity. Over time, the constant
friction, heat, and pressure endured by tools lead to
wear and tear, diminishing their performance and
lifespan. This deterioration stalls operations and
inflates costs due to frequent tool replacements and
downtime.

Maintaining optimal tool performance is critical to
ensuring smooth and cost-effective operations. By
understanding the underlying causes and
implementing proactive strategies, manufacturers can
significantly extend tool life, enhance product quality,
and reduce operational expenses.

In this article, we will delve into the complexities of
tool wear, explore various strategies to overcome it
and provide practical insights you can immediately
apply to achieve optimal tool performance. Whether
you are an experienced machinist or a fledgling
machine operator, this guide aims to equip you with

the knowledge to tackle tool wear effectively and keep

your company’s operations running at peak efficiency.
UNDERSTANDING TOOL WEAR

Tool wear is a gradual process that manifests through
the breakdown of a tool’s cutting edge or surface from
regular use. Recognizing and understanding the
various aspects of tool wear helps to devise effective
strategies to combat it. Following are the types, signs,
and causes of tool wear:

Types of tool wear

Tool wear occurs when a tool’s cutting edge or surface

degrades over time, affecting its performance and
accuracy. Various types of tool wear include:

e Abrasion occurs when hard particles constantly rub

against the tool’s surface, leading to material loss.

¢ Adhesion happens when material from the
workpiece adheres to the tool, causing damage
upon detachment.

o Diffusion occurs when high temperatures cause
the atoms from the tool and workpiece to diffuse
into each other, weakening the tool's material.

o Oxidation results from high temperatures, causing
chemical reactions in the environment and forming
oxides that reduce tool life.

e Fatigue from stress and thermal cycling causes
micro-cracks, eventually leading to tool failure.

SIGNS OF TOOL WEAR

Several indicators signal that a tool is experiencing
wear, including:

Reduced efficiency in cutting, increased force
requirements, and slower machining speeds.
Visible degradation in the quality of the
workpiece surface.

Abnormal vibrations and noises during
operations.

Workpiece dimensions no longer meet the
specified tolerances.

Complete failure of the tool causing breakage.

CAUSES OF TOOL WEAR

Understanding what accelerates tool wear helps to
mitigate its effects. Common causes include:

Incorrect cutting speed, feed rate, and depth of
cut can significantly affect tool life.

Machining harder, abrasive, or ductile materials
will speed up tool wear.

The inherent properties and quality of the tooling
material and any coatings affect wear resistance.
Lack of proper lubrication, cooling, or exposure
to harsh environmental conditions accelerates
wear.

Deficient handling, installation, and maintenance
practices will contribute to tool wear.

By understanding these aspects of tool wear,
manufacturers can better prepare and implement
strategies to extend tool life and maintain high
performance.
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