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Executive Summary
MTI conducted an anonymous survey of member companies to identify common causes
of fire incidents, corrective actions taken, and the most important lessons learned. The
objective was to share practical experiences so members can strengthen fire prevention

efforts and reduce future risk.

Although the survey represents a relatively small sample of reported incidents, several
clear themes emerged.

Incident Overview

The reported incidents occurred across a variety of heat treating operations, with the
majority involving:

e Atmosphere furnaces
e Quench systems
e Other plant equipment and support systems
e Temper furnaces
Severity
Most incidents resulted in equipment damage rather than catastrophic loss.
o Moderate equipment damage was the most common outcome.
o A smaller number involved major fires with extended downtime.
« Only a few were contained quickly as minor events.

Injuries

A very positive finding was that nearly all reported incidents resulted in no employee
injuries.

Only isolated cases involved minor first aid treatment or lost-time injuries.



Common Root Causes

While each incident had unique circumstances, several recurring causes appeared
throughout the survey.

Maintenance deficiencies
The most frequently cited contributing factor was inadequate maintenance, including:

e Incomplete preventive maintenance

e Equipment wear

o Missed inspection items

o Poor housekeeping

o Failure to clean ductwork or surrounding areas

Human factors
Several incidents involved:
e Operator error
« Training deficiencies
o Failure to remain with equipment during critical operating periods
« Failure to recognize developing hazards
Contamination
Members reported several incidents involving:
e Oil contamination
o Water contamination entering quench systems
o Improper handling or labeling of liquid containers
Equipment and installation issues
Several respondents identified:
e Improper equipment installation
e Inadequate vent systems
e Contractor mistakes

o Electrical faults
o Utility failures



Warning Signs

One interesting finding was that most companies reported no obvious warning signs
before the fire occurred.

This reinforces the importance of:

e preventive maintenance
e inspection programs

e oOperator vigilance

e engineered safeguards

rather than relying on visible indications before an event.

Downtime Impact
Even when injuries were avoided, the operational impact was significant.
Typical downtime included:

e approximately one week for many events
e more than one month for several larger incidents

These responses reinforce that equipment damage and production interruption can
have substantial business consequences even when fires are successfully contained.

Corrective Actions Most Frequently Implemented

Members reported implementing numerous improvements after their incidents,
including:

« Enhanced preventive maintenance programs

» Additional employee training

» Revised operating procedures

o New inspection routines

e Improved housekeeping

o Better equipment monitoring

e Increased labeling and segregation of materials
« Installation of redundant systems

o Engineering improvements

Most respondents indicated these actions have successfully prevented recurrence,
while several indicated it is still too early to determine long-term effectiveness.



Major Lessons Learned
Several consistent themes emerged repeatedly throughout the comments.
1. Preventive Maintenance Matters

Many incidents were traced to equipment or systems that had not been adequately
maintained or inspected.

Members emphasized:

o disciplined PM programs

e ductwork cleaning

e oil line inspections

e equipment reliability

« documenting maintenance effectiveness

2. Housekeeping Prevents Fire Spread
Numerous respondents stressed the importance of:
e clean floors
e removing oily residue
e minimizing combustible materials
e maintaining clean work areas around furnaces

Good housekeeping was viewed as one of the simplest and most effective preventive
measures.

3. Operator Vigilance Is Critical
Several members recommended:
e remaining near furnaces during startup and quenching
e closely monitoring equipment after loading
e quickly responding to abnormal conditions
e increasing employee awareness during production

Early intervention often limits damage dramatically.



4. Training Makes a Difference

Many lessons centered on strengthening employee knowledge through:
« routine fire response training
« operator competency
o safety walks

« reinforcing procedures
e ensuring everyone knows where firefighting equipment is located

5. Labeling and Material Control Are Essential
Several incidents involved contamination caused by improper handling of liquids.
Members recommended:

o clearly labeling all containers

e segregating process fluids

e preventing cross-use of storage containers
e auditing liquid handling procedures

6. Verify Contractor Work

Several respondents noted that outside contractors may not fully understand the unique
requirements of heat treating operations.

Members recommended:
« personally inspecting completed work
 verifying installation materials

e reviewing venting systems
e confirming designs before equipment is commissioned

7. Build Redundancy Where Possible

Some companies have reduced future risk by installing:
e backup systems
e redundant controls

« additional monitoring devices

These investments helped prevent repeat incidents.



Advice Members Would Give Other Heat Treaters
Across all responses, the strongest recommendations were remarkably consistent:

e Invest in preventive maintenance.

o Keep equipment and surrounding areas clean.

o Train employees continuously.

» Verify contractor installations.

e Clearly label all materials and containers.

e Monitor furnaces closely during startup and quenching.

e Conduct regular inspections.

e Encourage employees to actively identify hazards.

« Improve housekeeping before a problem develops.

o Don't assume systems are safe simply because they have operated without
incident.

Overall Conclusions

The survey demonstrates that most reported fire incidents were preventable through
disciplined operational practices rather than expensive technology alone.

The strongest themes throughout the responses were:

« Strong preventive maintenance programs

o Excellent housekeeping

e Well-trained employees

o Active operator engagement

« Thorough inspection routines

« Careful management of combustible materials and process fluids
« Verification of equipment installations and modifications

Perhaps the most important takeaway is that successful fire prevention depends

on consistent execution of basic operational disciplines every day. While each
incident had unique circumstances, the overwhelming majority of lessons learned point
toward improving maintenance, training, housekeeping, and operational vigilance as the
most effective strategies for reducing future fire risk.



