
D     ensity is a key flexible polyurethane       
      foam specification. It is an important 

   indicator of foam performance with 

regard to comfort,                                               support and 

durability. It is also an indicator of the relative 

economics of the foam.

The Definition of Density 
Foam density is not weight. It’s actually a 
measurement of mass per unit volume. Density is 

a function of the chemistry used to produce the foam 

including any additives or fillers that may used to impart specific 

performance features or to increase foam density. Flexible 

polyurethane foam is available in a broad range of densities, 

ranging from as low as 0.5 pcf to as high as 6 pcf. Polymer 

density is a function of the density of the virgin, or unfilled foam 

without factoring in possible additive content. 

If the foam contains no 

additives or fillers, the 

polymer density 

is the same as 

the overall foam 

density. When 

additives or 

fillers are used in 

producing the foam, 

the foam density will be 

higher than the polymer density.

Generally speaking, the higher 

the polymer density of the foam, 

the greater the cost of the foam. Higher density foams 

typically offer better physical properties including support 

and durability than lower 

density formulations. It is 

always important to determine 

whether the foam contains 

additives or fillers, so that  

a clear understanding can  

be established as to the 

polymer density compared 

to the foam density.

The Importance of Density
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Flexible 
polyurethane foam 
density is measured 

in pounds per cubic foot 
(pcf), or in metric terms, 

kilograms per cubic 
meter (kg/m3).
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Packaging
Furniture Cushion Wrap 
Furniture Seat Cushions
Automotive Seat Backs

Automotive Seat Cushions
Mattress Cores

Mattress Topper Pads & Upholstery
Carpet Underlay (bonded)
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How Density Affects Foam Performance
The denser the foam, the more material used to produce it, 

and the more material there is in the cushion to provide  

weight support. 

It is important to remember, though, that foam surface firmness 

is independent of foam density. High density foams can be 

produced to be very soft. Low density foams can be made to be 

very firm. Therefore, there is no such thing as “hard” or “firm” 

density. High density foam products generally offer great deal of 

support, but they can be manufactured to be fairly soft foams. 

What’s the difference between firmness and support? Firmness, 

25% Indentation Force Deflection (IFD), is a measurement 

of the surface feel of the foam. Support is the foam’s ability 

to “push back” against weight and prevent the foam from 

“bottoming out.” Higher density foam helps prevent the feeling 

of having the foam collapse beneath body weight in an end use 

application. Both firmness and support affect foam comfort. 

There is even a measurement to determine the foam’s ability 

to provide support. This measurement, support factor (also 

known as compression modulus or SAC factor), is determined 

by measuring the surface firmness ( 25% IFD) of the foam by 

compressing a 4” thick foam sample 25 percent of its original 

Foam density is independent of foam firmness.

As a general rule, the higher the density (polymer or 
overall foams), the greater the support.

Support factors can vary in different types of foams. Some “high performance” foam 
grades are formulated to have higher support factors even at lower densities.
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height (e.g., a 4” thick sample to 3”) and then measuring the 

deeper firmness (65% IFD) when compressing the same 4” 

thick foam sample to 65 percent indentation. The ratio of the  

65 % IFD divided by the 25% IFD is the foam’s support factor. 

The higher the support factor, the greater the ability of the 

foam to support weight. Foams with support factors of 2.0 

or above are better suited for load bearing applications, like 

furniture seat cushions. 

Density also can affect foam durability. Again, the more 

polymer material used to produce the foam, the better foam 

tends to retain its original properties over time.
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Research into foam 

durability by measuring 

flex fatigue, or the loss of 

foam firmness after flexing 

the foam a predetermined 

number of cycles, shows 

that as polymer density 

increases, firmness loss 

is usually lessened. Less 

firmness loss means that, 

for example, seat cushions 

and mattresses can much 

of their original “feel” over extended periods of normal use. 

Higher density foams also tend to retain their ability to provide 

support. Other factors used to gauge foam durability can also 

improve as density increases. One of these is compression 

set, or the tendency of foam to lose thickness or height as it is 

used. As density increases, height loss decreases dramatically, 

which means that the fabric on furniture cushions can remain 

taut longer and that mattresses body impressions may be less 

noticeable. In fact, some mattress manufacturers use higher 

density quilting foam to reduce instances of body impressions in 

innerspring as well as foam mattresses.

The Role of Foam Additives and Fillers
As noted before, overall foam density can be affected by 

additives and filling materials used to manufacture different 

foams. In some cases, additives are used to improve the 

combustion performance of 

foams. For example, substantial 

amounts of combustion-

modifying additives may be 

needed to formulate foam 

products for application in California Technical Bulletin 133 

(CA TB 113) complaint furnishings. This full-scale flammability 

test for finished items used in certain public occupancies calls 

for components that work together to resist a very hot open-

flame ignition source. Combustion modification additives for 
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Foam compression 
set decreases as  
density goes up.

this application may increase the foam’s density by more a 

pound per cubic foot. Additives also may be used to increase 

foam support characteristics and to resist compression from 

weight loading. Heavier weight foam can also give a seating 

cushion a more luxurious feel. However, it is important to note 

that while additives may increase density, and in some cases 

improve support, they may not improve other properties of 

the foam. Large amounts of additives can make foams more 

likely to tear and can reduce foam durability. This is because 

additives, since they are not part of the actual foam polymer, 

can act as abrasives that break down foam cell walls. So, high 

concentrations of additives can cause foam to lose more of its 

original properties through use. Therefore it is important that 

when you select foams for different applications, you look at the 

polymer, or unfilled, density of the foam being used.
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Summary

■  Density, measured in pounds per cubic foot, is a 

key property for determining flexible polyurethane 

foam performance.

■  Foam density is independent of foam firmness.

■  Density relates to the comfort, support and 

durability properties of the foam.

■  Density can be affected by foam additives or fillers. 

To truly gauge foam performance, the unfilled, or 

polymer density of the foam must be evaluated. 

Polymer density takes into account only the weight 

of the basic fully-reacted raw materials.

■  Foam fillers and additives can be used to make the 

cushion feel heavier and more luxurious, improve 

support, provide antistatic performance, reduce 

photosensitive color change, or improve the 

combustion performance of the foam, but large 

concentrations of fillers or additives may have a 

negative effect on other foam properties. 
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This information is provided as a service of the Polyurethane Foam 

Association to improve the understanding of key issues that affect 

flexible polyurethane foam cushioning. To learn more about specific 

foams, contact your foam supplier.

This bulletin is intended to serve as a reference regarding the general properties and uses 
of polyurethane foam and has been developed as a service for the Polyurethane Foam 
Association’s (PFA) members and their customers. The information contained in this bulletin 
is offered in good faith, developed from sources deemed to be reliable, and believed to 
be accurate when prepared, but is offered without warranty, express or implied, as to 
merchantability, fitness for a particular purpose, or any other matter. The PFA and its members 
disclaim all responsibility for any loss or damage arising from reliance on such information by 
any party. This bulletin is not intended to be all-inclusive on any subject matter. The PFA 
makes no endorsements, assurances, warranties, or guarantees concerning the quality, uses, 
or applications of polyurethane foam or specific products produced from polyurethane foam. 
PFA does not endorse the proprietary products or processes of any manufacturer. PFA and 
its members do not assume any responsibility for compliance with applicable laws and 
regulations. The PFA makes no representations regarding the combustibility of polyurethane 
foam under different applications or in different formulations. It is the responsibility of readers 
and purchasers or users of polyurethane foam to acquaint themselves with its combustibility 
characteristics both as to usage and storage, and any questions concerning applications and 
the combustibility of polyurethane foam must be directed to individual foam manufacturers 
or suppliers.
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A complete library of PFA IN•TOUCH issues can be found at www.pfa.org.F lexible polyurethane foam is an organic material and is combustible like all organic materials. Organic materials include a wide variety of substances like wood, wool, paper, cotton, nylon, polyester, and polyethylene. Polyurethane foam, once ignited, can burn rapidly, consuming oxygen at a high rate and generating great heat. Like any other organic material, when it ignites and burns, polyurethane foam liberates smoke containing toxic gases, the primary one being carbon 
monoxide. Hazardous gases released by burning foam can be 
incapacitating or fatal to human beings if inhaled in sufficient 
quantities. Oxygen depletion in an enclosed space can present 
a danger of suffocation. 
Fire safety is critical in relation to any storage and 
handling of flexible polyurethane foam. Foam should not be exposed to open flames or other direct 

or indirect high-temperature ignition sources such as burning 
cigarettes, matches, fireplaces, space heaters, forklift tailpipes, 
welding sparks, or bare light bulbs.

Foam is often stored in large quantities. Foam fabricators 
may keep large blocks of foam in inventory. Finished goods 

manufacturers may store individual cushions or cores for use in products such as furniture, bedding, packaging, or automobiles. Retailers and wholesalers may warehouse quantities of slab foam for resale to customers, or in the form of products such as replacement parts or carpet cushion. 

Proper care must be taken with foam to minimize potential fire hazards. Even foams formulated to meet specific flammability regulations 
will burn when exposed to a sufficient heat source. Safe and 

proper storage and handling of the material is essential. Different business will face different foam storage situations, 
depending on the amount of foam they use and the manner in 
which it is stored.

Storage and Handling in Foam Manufacturing and Fabrication Operations
Foam manufacturing and fabrication companies are likely 
to inventory the largest quantities of flexible polyurethane 
foam. Depending on the size of a particular manufacturing 
or fabrication operation, small pieces of foam or large “bun” 
sections containing hundreds of cubic feet of foam may  
be stored.

Proper Handling and Storage of Flexible Polyurethane Foam
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Why ‘good housekeeping’ can avoid some potential problems
(see page 4)

IN•TOUCH is a publication of the Polyurethane Foam Association (PFA) that covers topics of interest to users of flexible polyurethane foam. 

Flexible polyurethane foam is the most common 
cushioning material used in upholstered furniture.  
Foam has a variety of applications in upholstery. Some 

are functional; others are aesthetic. And the type of foam used 
varies from application to application.

How do you choose the right foam for the right upholstery 
function? A number of factors need to be considered.

The design of the furniture is a key determinant of the type  
of foam that should be used, and foam can also have an impact 
on the design.

Polyurethane Foam In Furniture Design

Published by the Polyurethane Foam Association www.pfa.org

IN•TOUCH is a publication of the Polyurethane Foam Association (PFA) that covers topics of interest to users of flexible polyurethane foam. 

Volume 2 | No. 3

Flexible polyurethane foam is one of the major contributors 
in the sitting-comfort system of upholstered furniture. 
The sitting-comfort system in upholstered furniture is the 
combination of all materials, construction, and design factors 
which may either add to or detract from the comfort of a 
finished piece of upholstered furniture.

The versatility of different foam grades gives furniture 
designers more freedom to develop new ideas and to make 
specific designs work. For example, the right foam specification 
allows the designer to use a thin profile cushion and still 
provide comfortable seating. Or the right foam might allow 

F
lexible polyurethane foam has remarkable versatility. It 

can easily be cut and shaped to serve an almost unlimited 

number of purposes. And it works well in conjunction 

with other materials, like fiber and springs. Foam is one of the 

few materials where product designers have almost infinite 

flexibility: with foam, form does not follow function. Form 

equals function.

Virtually all foam is fabricated in some form before it is used. 

Foam fabrication may simply be cutting the foam to the proper 

size, or it may involve bonding and shaping several layers of 

foam and other materials together to get a composite that will 

provide a specific level of performance.

Foam Fabrication
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For users of flexible polyurethane foam, it is critical that they 

understand the fabrication options available to them that can 

help create quality, custom products.

There are literally hundreds of foam fabrication operations in 

the U.S. and Canada. Some fabrication facilities are operated 

by foam producers or are directly linked to them. Others are 

independent operations whose sole business is foam fabrication.

The basic tools of foam fabrication – vertical bandsaws  

and horizontal slitters - have been adapted from  

woodworking machinery.

But there’s much more to foam fabrication than just simple, 

straight, cut blocks of foam. 

One of the advantages 

of polyurethane foam is 

that it can be easily cut, 

shaped, or combined with 

other materials to produce 

cushioning. Foam fabrication 

can be anything from simple 

cutting of foam to precise 

forming and shaping of 

different components

Visit the literature section at www.pfa.org for a complete, 
downloadable library of IN•TOUCH Bulletins.




