Effective structural fire turnout gear not only protects first responders from flames,
it also prevents heat, liquids, chemicals, and potentially toxic substances—such as
carcinogens—from harming a firefighter. Each layer of turnout gear—outer shell,
moisture barrier, and thermal liner—utilizes highly technical fabric technology to
create a system that works together to provide multi-hazard protection. We explore
how each layer plays its part in protecting firefighters as they respond to calls.
The outer shell is the most durable layer and the first line of defense from physical
hazards firefighters face. This layer guards firefighters against flames, liquids, sharp
objects, and chemicals that may be present at a structural fire. This layer is also
effective at preventing airborne carcinogens from reaching the firefighter while they
are wearing the garment.
The durability of the outer shell is primarily attributed to the types of fibers, yarn
formation, and weave construction of the fabric. Durable, lightweight, and pliable
fabrics put less strain on the firefighter, allowing them to move more freely while
also providing vital protection from abrasions, toxins, and flames.

The moisture barrier is the middle layer in structural fire turnout gear and is tasked with
preventing water, bloodborne pathogens, and harmful chemicals from penetrating the
PPE and impacting the wearer. The moisture barrier typically consists of a layer of ePTFE
(polytetrafluoroethylene) laminated to an inherently FR (flame resistant) substrate fabric.
This layer also has a significant impact on the breathability and THL (total heat loss) value of
the turnout gear system.
The thermal liner is the closest layer to the skin and is the most effective at limiting
heat transfer to the wearer. This layer helps wick away moisture from the firefighter’s
skin, keeping them cooler and drier during a call. Additionally, this fabric helps regulate
microclimates, a concept where heat and moisture are trapped between the skin and the
gear which can lead to overheating and even heat stress conditions. Turnout gear can foster
the ideal condition for a microclimate to form, so having an effective thermal liner helps
move sweat away from the skin helping it to cool.
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The information in this publication is based on testing conducted by or conducted on behalf Milliken & Company, and represents our analysis of the test results. It is
not intended to substitute for any testing that may be unique and necessary for your facility for you to determine the suitability of our products for your particular
purpose. Since we cannot anticipate all variations in enduser conditions, Milliken & Company makes no warranties and assumes no liability whatsoever in connection
with any use of this information. As each customer’s use of our product may be different, information we provide, including without limitation, recommendations, test
results, samples, care/labeling/processing instructions or marketing advice, is provided in good faith but without warranty and without accepting any responsibility/
liability. Any test results reported are based on standard laboratory testing but should not be used to predict performance in actual fire situations. Each customer
must test and be responsible for their own specific use, further processing, labeling, marketing, etc. All sales are exclusively subject to our standard terms of sale
posted at www.milliken.com/terms (all additional/ different terms are rejected) unless explicitly agreed otherwise in a signed writing. Use caution near sources of
flame or intense heat, and do not launder with bleach or fabric softeners.
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