
During a machining operation on a 2.5" 4140 steel bar,
TMAC—a real-time tool monitoring and adaptive control
system—issued an undercut alarm, signaling an
unexpected drop in cutting load.

The operator inspected the active tool and found no signs
of wear or damage. The previously used tool was also in
good condition, leaving the cause of the alarm unclear.
Further investigation revealed the issue was not tooling—it
was the material.

A portion of the workpiece had fractured during
machining due to a void or inclusion running through the
center of the bar, creating a structural weakness that
caused the part to break when the end mill engaged the
edge.

Without immediate intervention, subsequent tools would
have continued machining a compromised part—risking
tool breakage, scrap, and potential machine damage.
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Prevented downstream tool
damage from compromised
material
Contained the defect before
impacting additional
production
Isolated and removed all
suspect material from the
process
Protected part quality and
enabled supplier corrective
action

T M A C  R E S P O N S E

TMAC detected the abnormal cutting condition in real time and automatically stopped the process
—preventing further damage before the next tool engaged.

 

Material inclusion revealed within 4140 steel bar after
TMAC stopped the machine—preventing further tool

damage and isolating defective parts.
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This response enabled the team to:

Prevent subsequent tools from engaging a fractured workpiece
Avoid tool damage, scrap escalation, and potential machine impact
Quickly determine the root cause as a material defect—not a tooling issue

T M A C  R E S P O N S E  ( C O N T I N U E D )

T H E  R E S U L T S

Prevented downstream tool damage from machining a compromised part
Contained a material defect before it impacted additional production
Isolated all parts from the affected bar for inspection and validation
Removed suspect material from production immediately
Protected customer quality by preventing a potentially defective part from shipping
Enabled supplier feedback to address the material issue at its source

T H E  V A L U E  O F  R E A L - T I M E  P R O C E S S  M O N I T O R I N G

Material defects are often invisible until failure occurs.

By monitoring the cutting process in real time, TMAC detects abnormal conditions the moment they
happen—and can automatically stop the machine to prevent escalation.

In this case, TMAC not only protected tooling, but helped prevent a broader quality issue from
reaching the customer.

TMAC monitoring showing successful cut within preset limits

TMAC monitoring showing undercut alarm that alerted the operator
to find the corrupted bar
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