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The Case For

Supplementary
Fire Suppression
Systems designed to put out fires inside machine tools can provide a level
of protection that external systems such as overhead sprinklers cannot.
Unattended machining or lights-out operation makes this extra protection
imperative.
By David Wilhite , Firetr ace International
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T

he damage caused by a machine fire can
inflict substantial losses on a machine shop.
Sometimes the entire facility is a total loss. Left
undetected, a machine fire can quickly spread to
neighboring equipment or to the building’s structure. Even when the building sprinkler system
activates, the machine, and often much more,
may be destroyed.
Most milling, turning and grinding equipment
is designed to be as safe as possible. However,
many of these machines use large amounts of
oil-based coolants, making them susceptible to
the risk of fire. Excessive heat, programming
mistakes, tool failures or other causes can turn a
normal CNC operation into a hazardous situation.
Fires in electrical discharge machining (EDM)
equipment can result from a drop in oil level or
other anomaly. In any machining operation with
coolant oil and oil vapor present, a single spark
can cause a flash fire.
The risk of a fire can be even greater when
running lights-out or when an operator leaves a
machine unattended. A small fire that is quickly
detected and extinguished may cause some minor
d a m ag e a n d u n s c h e d u l e d d ow nti m e. Lef t
unchecked or undiscovered for even a short period
of time, the same fire can destroy equipment, ruin
a building and endanger lives.
A supplementary fire suppression system can
guard against machine fires and keep them from
causing a catastrophe. These systems cost a
small percentage of the investment represented
by today’s CNC machines and certainly far less
than repairing major damage caused by a fire.

reduce cycle time and improve tool life.
Straight oils, for example, are typically composed entirely of petroleum or mineral oil (sometimes including wetting and pressure additives).
They provide excellent lubrication between the
cutting tool and workpiece, which improves surface finishes and helps increase tool life. Straight
oils are the preferred choice for many drilling,
b r o a c h i n g, t a p p i n g, g r i n d i n g a n d h o n i n g
operations.
Unfortunately, straight oils are combustible,
with a relatively low flash point of about 400° F.
Straight oils also dissipate heat poorly, thus
increasing the risk of fire. Straight oil vapors can
flash into flame in an instant, which par tially
explains why they are typically restricted to use
in low-temperature and low-speed operations.
Flash fires in machines using oil-based fluids
require fast action. Yet tight schedules and slim
margins have forced many plant managers to
run some machines unattended, which greatly
increases the danger from undetected fires.
However, even when an operator is present, a
machine can be completely engulfed by a flash
fire in seconds.
Many shop owners expect employees to control the situation using portable extinguishers.
This may be an unrealistic expectation. A machine
fire can unnerve even the coolest operator. Moreover, any fire large enough to damage a machine
can jeopardize worker safety.
Sprinklers May Not Be Enough

Local fire authorities usually require machine
shops to install overhead sprinklers, based on
National Fire Protection Association (NFPA) stanOil-Based Fluids—Needed But Risky
Many serious fires star t when an oil-based dards. Many shops assume that these systems
fluid ignites. So why would anyone use these are adequate to protect buildings and machines
combustible oil-based fluids? They are often from a fire. However, while water sprinkler systems
necessary to achieve a quality surface finish, do provide reliable fire suppression, they are not
designed to protect individual machines. In most
cases, a CNC machine would have to be comF acing P age This machine tool was badly damaged
pletely engulfed in flames before a sprinkler system
by a fire that started within the machine. If a fire
activates. The likely result is severe damage or
spreads beyond the machine, the results can be
total destruction of the machine and damage to
catastrophic.
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the machine’s enclosure triggers the release of
an extinguishing agent when it detects a fire. The
cost of these systems varies depending on the
complexity of the detection mechanism and
control system. The box on page 89 discusses
the approach taken by Firetrace International LLC,
which is designed to provide a simple but reliable
system based on pressurized tubing for fire detection and suppression.
Some supplementary fire suppression systems
use foam, dry chemicals or water as fire extinguishing agents. Others use CO2 or agents such
as FM-200 and 3M Novec 1230, which are ideal
Supplementary fire suppression systems are designed for extinguishing combustibles used with machine
to extinguish a fire at its source within the machine.
tool operations. They are referred to as “clean”
The red pressurized Firetrace tubing running across
agents because they leave no hard-to-clean
the top of this turning center’s enclosure is part of
residue, are electrically non-conductive and nonthe fire suppression system installed on the machine. corrosive, and will not damage equipment.
Clean agents are dispersed as a gas that
permeates
virtually all areas inside a CNC machine.
the surrounding area. In addition, collateral water
damage from a sprinkler discharge can greatly The gas is able to protect the electronics hidden
inside the equipment. These gaseous agents are
exceed that caused by the fire itself.
Many shop owners who have recognized the effective on fires in inaccessible areas, often
inadequacies of sprinkler systems have begun to extinguishing a fire before it can be seen. Clean
invest in supplementary fire suppression systems agents work on Class A, B, and C fires (ordinary
to protect their CNC and EDM machines. These combustibles, flammable liquids/gases and
supplementar y systems are not designed to electrical, respectively). They are not toxic to
replace code-mandated sprinklers—they are personnel or the natural environment.
designed to extinguish a fire at its source before
it can grow large enough to trigger the overhead A Note About Titanium Fires
sprinkler system.
If they get hot enough, fine chips of titanium can
ignite, thus posing a fire hazard for machining
operations. Fires sparked by titanium and other
Supplementary Fire Suppression
types of metals, are classified as Class D fires.
Systems
Various types of on-machine fire suppression Class D fires represent a severe hazard because
systems are available, and most function in much they burn at very high temperatures and react
the same way. Some type of mechanism within violently with water and certain chemicals.
Statistically, only a small percentage of machine
fires are sparked by titanium, which is fairly difficult to ignite. Most fires involving titanium start
Learn more
in the coolant oils, which typically have a flash
What To Do After A Machine Fire
point lower than half that of titanium. Such fires
Some good advice and a short checklist are
can grow until they become hot enough to ignite
presented as added content to the online
the titanium.
version of this article. Find the article at
The key to preventing most titanium fires is to
short.mmsonline.com/firesupp
detect and suppress oil fires quickly, at their
source, before the heat can build to the flash point
of the titanium itself. Some dry chemical powder
www.mmsonline.com
agents for controlling titanium fires are commer-
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An Inside Look At Firefighting
The supplementary fire suppression system
developed by Firetrace International uses pressurized tubing that serves as both the detection
device and extinguishment delivery mechanism.
The tubing is made of a heat-sensitive material
that bursts when exposed to the radiant energy
of a fire. The extinguishing agent is released at
the point where the tubing bursts or from strategically located nozzles, depending on how
the system is installed. The flexible tubing can
be snaked through the machine to protect areas
where other detection methods might not be
able to reach. According to developers, the
detection tubing can react to a fire and put it
out in less than 10 seconds using one of the
clean extinguishing agents, dry chemicals or
foam.
This kind of supplementary system can be
installed on a machine tool in one or two hours.
The exact configuration depends on the size
and shape of the machine and its enclosure.
Typical installations cost about $3,000 to $4,000
per machine but can vary depending on the
size of the machine and choice of suppression
agent.
Systems based on detection tubing do not
require internal or external electrical power to

cially available. For maximum safety, shops machining titanium should have a dry chemical extinguisher
on hand or should install a supplementary fire
suppression system. Water should never be
applied directly to a titanium fire because of the
risk of an explosive reaction. For this reason,
sprinkler systems may prove inadequate for protecting shops where titanium is machined.

A typical Firetrace installation involves mounting
a pressurized cylinder containing a fire suppression agent and routing the fire detection tubing to
the work zone inside the machine. The cylinder is
usually located on the side or rear of the machine
where it is out of the way. The fire detection
tubing from the cylinder can be snaked unobtrusively through areas of the work zone where the
delivery of the agent will be the most effective.
operate, so they can protect equipment that is
powered down and lef t unattended. False
discharges are unlikely because the tubing
reacts only to heat and flame. The systems
from Firetrace carry listings and approvals from
UL, ULC, CE and other certifying agencies.

safeguard equipment are highly recommended.
However, supplementar y fire suppression
systems are not designed to replace code-mandated sprinklers—supplementary systems provide
additional fire protection. Anyone who has witnessed the damage done by a machine fire or the
collateral damage from an activated sprinkler
system will probably consider this protection as
necessary rather than optional protection.

Have A Plan

Every machine shop should have a plan in place
for fire prevention. Industry studies show that
43 percent of businesses closed by a significant
fire never reopen, and another 29 percent fail
within three years after reopening. Therefore,
preventing fires should be a prime concern for
every shop, especially if machines run unattended.
Supplementary fire suppression systems that
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For more information from Firetrace, call 480607-1218 or enter the company name at www.
mmsonline.com/suppliers.
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