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SUMMARY 

 
This memorandum reports on the open flame ignition source testing done by the U.S. Consumer 
Product Safety Commission’s (CPSC) Directorate for Laboratory Sciences (LS) from  
April 2004, through February 2005, to support the development of an Upholstered Furniture 
Small Open Flame Ignition Resistance Test.  This report follows up on previously completed 
small open flame ignition source development work conducted from 2002 though 2004.1,2  That 
work focused on the development of an appropriate ignition source to evaluate fire-blocking 
barrier materials that may be used in upholstered furniture.  This report also includes testing and 
analyses of other potential open flame ignition source tests that were identified by comments3 
from the American Furniture Manufacturers Association (AFMA).  Based on the testing 
conducted, this report identifies a consistent set of test parameters for potential use in the staff’s 
draft performance standard. 
 
This memorandum addresses the work performed by laboratory staff to: 
 

1. determine the feasibility of using a standard cover fabric for small open flame testing of 
foam and interliner materials found in upholstered furniture, 

2. determine the feasibility of using a standard foam for small open flame testing of fabrics 
and other materials, 

                                                 
* This document was prepared by the CPSC staff, and has not been reviewed or approved by, and may not reflect 
the views of, the Commission.  
1 Memorandum to D. Ray, Project Manager, Upholstered Furniture, from L. Fansler, “Exploratory Tests of Barrier 
Materials,” October 25, 2004, CPSC. 
2 Memorandum to D. Ray, Project Manager, Upholstered Furniture, from L. Fansler, “Alternate Ignition Sources for 
Fire-Blocking Barrier Evaluation,” November 1, 2004, CPSC. 
3 Letter to Chairman Hal Stratton from the American Furniture Manufacturers Association, May 13, 2004. 
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3. further assess the performance of several kinds of foam and interliners, 
4. reassess the fire-blocking barrier test protocol, and  
5. evaluate the industry’s proposals on some of the proposed small open flame test methods. 

 
Twenty cover fabrics were evaluated in combination with ten foams and nine interliner materials.  
These test materials were selected to provide a broad range of performance when exposed to a 
small open flame ignition source.  The fabrics were selected based on fiber content and weight, 
flammability performance and/or their status as recognized “standard fabrics” in one or more 
existing proposed standards.  The foams used in this test program represented a range of fire 
performance properties, from non-flame-retardant treated up to highly flame-retardant treated.  
The interliners included a loft-batting product and fire-blocking barriers with a range of 
thicknesses, from sheet goods to approximately 2 inches thick. 
 
Test results established the feasibility of using a standard cover fabric to evaluate filling 
materials and interliner materials and that a standard foam to discriminate among the fire 
performance of upholstery cover fabrics and fibrous filling materials.  Test protocols to evaluate 
the fire performance of furniture components were established.  The fire performance of the 
upholstery fabrics, filling materials (foam and fibrous fill) and interliners used in this study was 
also determined. 
 
Some fabrics resist ignition and can be categorized as external fire-blocking barriers.  Results 
also showed that the level of resistance to a small flame source can be improved for those 
mockups assembled with cover fabrics that ignite readily and burn rapidly.  Some improvement 
is seen when combined with heavily treated foam and/or internal fire-blocking barriers.  The fire 
performance of other cover fabrics that ignite but burn slowly can also be improved when 
combined with less heavily treated foam, flame resistant fillings and internal fire barriers. 
 

 
BACKGROUND 

 
On October 23, 2003, the Commission published an Advance Notice of Proposed Rulemaking 
(ANPR) expanding the scope of the agency’s upholstered furniture proceeding to cover both 
smoldering (cigarette) and small open flame ignition fire risks.  In May 2004, in response to the 
ANPR, AFMA submitted a proposal3 containing approaches to address the risks associated with 
the ignition of upholstered furniture.  Commission staff agreed to consider the proposal and 
began developing revisions to the staff’s February, 2001, draft standard4 for upholstered 
furniture.   
 
In the 2001 draft standard,4 the CPSC staff included an alternate test procedure to evaluate fire- 
blocking barrier materials.  The alternate test in the 2001 draft standard uses a small wooden crib 
ignition source and is based on a similar test in a British Standard.5  Tests conducted in 2001 and  

                                                 
4 Draft Standard For Upholstered Furniture, R. Khanna, Engineering Sciences, CPSC, revised February 19, 2001. 
5 BS 5852:1990, Methods of Test for Assessment of the Ignitability of Upholstered Seating by Smouldering and 
Flaming Ignition Sources, British Standards Institution, London. 
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2002 using the wooden-crib ignition source1 were performed with up to 12 materials that were 
being sold or marketed as fire-blocking barrier materials to further evaluate the proposed test 
protocol in the staff’s 2001 draft standard.    
 
This barrier test program indicated that the wooden crib test protocol produced inconsistent 
results and may not be appropriate for effectively assessing fire-blocking barrier performance.  In 
2003 through early 2004, LS staff evaluated several other ignition sources in addition to the 
wooden crib in an effort to develop an appropriate test protocol.2  Staff used infrared imaging to 
assess the relative thermal insult of several different potential ignition sources and to understand 
the behavior of the interface between the burning cover fabric and the underlying materials. A 
mechanized laboratory burner that more closely mimics burning cover fabrics was also 
developed and evaluated. This effort demonstrated that the wooden crib was a less severe 
ignition source to underlying materials than some burning upholstery cover fabrics.    
 
The May, 2004, AFMA proposal suggested the following tests to evaluate components for small 
open flame ignition resistance: 
 

• All upholstery fabrics should comply with a fabric classification test method based on a 
modified version of the ASTM International, ASTM D-1230, Standard Test Method for 
Flammability of Apparel Textiles.  The modification is a 5-second flame exposure time 
instead of one second as specified in ASTM D-1230. 

 
• All foam used in upholstery furniture should comply with the open flame requirements 

contained in the February 2002 draft revision to the California Bureau of Home 
Furnishings and Thermal Insulation Technical Bulletin 117. 

 
• All non-foam cushion core materials used in upholstered furniture should comply with 

the open flame requirements in the February 2002 draft Technical Bulletin 117. 
 

• All non-foam seat cushion wrapping or topper materials used in upholstered furniture 
should comply with the requirements of the British Standard BS5852, 1990, Methods of 
Test for Assessment of the Ignitability of Upholstered Seating by Smouldering and 
Flaming Ignition Sources, British Standards Institution, Source 2 Test for Non-Foam 
Filling Materials. 

 
Given the industry comments and the numerous and varying test protocols being cited, a series of 
tests were conducted to evaluate the industry proposals and further assess the ongoing efforts to 
develop appropriate fire-blocking barrier and small open flame protocols.   
 
 
 

TEST PROGRAM 
 
To address the issues identified in prior work and the industry’s comments, CPSC staff 
developed a list of test parameters and performance criteria that would assess the small open 
flame performance of individual components found in upholstered furniture.  This information 
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could then be used to develop a revised draft flammability test standard for upholstered furniture 
at the component/material level.  This memorandum reports on the work done to evaluate the 
following parameters: 
 
 Fabric: 

• Determine the feasibility of specifying a standard cover fabric. 
• Determine an acceptable level of cover fabric performance. 

  
Foam: 

• Determine the ability of foam to resist flaming ignition. 
• Explore the role of foam in a flaming ignition process. 
• Determine an acceptable level of foam performance. 
• Determine the feasibility of using foam weight loss and/or test assembly weight 

loss as a test performance criterion. 
• Determine the appropriateness of a test duration limit. 
• Determine parameters for specifying standard foam. 

 
Interliner Materials (battings/barriers): 

• Explore the ability of available fire-blocking barriers to protect underlying 
materials from burning cover fabrics.  

• Determine the feasibility of using mass loss rate and test duration time limit as 
performance criteria.   

 
Fibrous Fill: 

• Explore the ability of polyester batting to resist ignition from a small flame 
source. 

• Evaluate different ignition sources to determine their appropriateness for testing 
fibrous filling materials. 

• Determine the feasibility of using mass loss and test duration time limit as 
performance criteria. 

 
Test Matrices 
The test matrices are shown in the Appendix.  The test matrices cover tests conducted using a 
small open flame applied for 20 seconds, 40 seconds and 70 seconds.  In addition, tests for 
fibrous fillings and tests using the 4-inch T-burner2 are also shown. 
 
Test Materials 
This section describes the various materials used in this study. 
 
Fabric 
A total of 20 fabrics were used in this test program.  Six fabrics were included in the initial round 
of tests.  These fabrics were selected based on prior6 small open flame test results, fiber content 

                                                 
6 CPSC Laboratory staff in other small open flame test programs has used the rayon/polyester/cotton blend fabric 
and the cotton twill fabric during the course of the Upholstered Furniture Project, including the CPSC staff-
sponsored interlaboratory study held during 1999-2000. 
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and weight, and/or their status as a recognized “standard fabric” in one or more existing or 
proposed standards.  Additional fabrics were added to the test program to expand the range of 
small open flame test data. All of the fabrics and their construction properties are listed in  
Table 1. 

Table 1.  Cover Fabrics Used in the Small Open Flame Tests. 
CPSC 
Fabric 

Number 

 
Fiber Content 

 
Fabric Construction 

 
Weight 
(oz/yd2) 

Original Set of Cover Fabrics 
5 56% rayon/34% polyester/10% cotton jacquard weave 10.0 
6 100% cotton twill weave 11.5 
21 100% olefin jacquard weave 7.4 
24 100% cotton pile weave, velvet 10.0 
25 100% cotton twill weave 9.0 
26 100% rayon plain weave 8.0 

Supplemental Set of Cover Fabrics 
1 60% acetate/40% cotton blend plain weave 3.5 
2 100% cotton plain weave 6.0 
17 100% nylon (flame-resistant backcoating) plain weave 12.3 
23 100% cotton twill weave 9.5 
31 100% wool plain weave 12.5 
32 100% leather N/A 7.3 
34 100% vinyl N/A 21.5 
35 100% olefin plain weave 10.0 
36 100% olefin plain weave 10.0 
37 100% polypropylene plain weave 11.5 
38 56% cotton/44% polyester jacquard weave 10.0  
39 58% polyester/42% cotton jacquard weave 8.3 
40 67% cotton/33% polyester jacquard weave 11.0  
41 60% rayon/40% polyester jacquard weave 13.8 

N/A = not applicable. 
 
The 100% cotton velvet (Fabric 24) is a standard cover fabric for smoldering ignition tests 
specified in Technical Bulletin 117, Draft 2002.  Fabric 25, a cotton twill and Fabric 26, a rayon 
plain weave, are standard cover fabrics for smoldering ignition tests specified in the Upholstered 
Furniture Action Council (UFAC), Test Methods for Filling/Padding and Barriers.7  Photograph 
1 shows the six fabrics used in the initial phase of this testing. 
 
 

                                                 
7 Upholstered Furniture Action Council (UFAC), Filling/Padding Component Test Method-1990 and Barrier Test 
Method – 1990. 



-6- 

 
Photograph 1.  Fabrics used in this study. 
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Photograph 2 shows the fourteen fabrics used in the second phase of testing.  These cover fabrics 
varied in weight, fiber content and flammability performance.  Fabrics 1 and 2 are lightweight 
fabrics made from cellulosic fibers.   Fabric 17 is a heavier weight thermoplastic.  Fabric 23 is a 
mid-weight cellulosic.  Fabrics 31, 32 and 34, a wool, leather and vinyl respectively, represented 
fabrics that are relatively resistant to small open flame ignition.  Fabrics 35 to 37 are 
polypropylene/olefin fabrics and Fabrics 38 to 41 are cellulosic/thermoplastic blends; these two 
groups of fabrics tend to ignite easily and burn rapidly. 
 
 

 
Photograph 2.  Supplemental fabrics used in this study. 

 
Foam 
Ten foam materials were used in this study.  These foams represented a range of fire 
performance properties, from non-flame-retardant treated up to highly flame-retardant treated.  
The foams used are listed below: 
 

• Foam U - untreated polyurethane foam.  
• Foam T – polyurethane foam treated with flame-retardant chemicals. 
• Foam Y – polyurethane foam treated with a “high” level of flame-retardant chemicals. 
• Foam P – polyurethane foam treated with a “higher” level of flame-retardant chemicals. 
• Foam Z – polyurethane foam with treated flame-retardant chemicals. 
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• Foam J – non-flame-retardant treated visco-elastic foam. 
• Foam K – non-flame-retardant treated visco-elastic foam. 
• Foam L – non-flame-retardant treated visco-elastic foam. 
• Foam R – polyurethane foam treated with flame-retardant chemicals. 
• Foam S – polyurethane foam treated with flame-retardant chemicals. 
 
 

Interliner Material 
Nine interliner materials were included in this study.  The interliners included a loft-batting 
product, and fire-blocking barriers with a range of thicknesses, from sheet goods to 
approximately 2 inches thick.  For the purposes of this memorandum, both battings and  
fire-blocking barriers will be referred to as interliner materials. 
 

• P - UFAC standard garneted polyester batting with a weight of 18 oz/yd2. 
• S – a nonwoven fire-blocking barrier, with a weight of 4.3 oz/yd2. 
• M – a nonwoven fire-blocking barrier, with a weight of 7.8 oz/yd2. 
• V – a nonwoven fire-blocking barrier, with a weight of 5.3 oz/yd2. 
• D – a nonwoven fire-blocking barrier, with a weight of 3.0 oz/yd2. 
• T – a nonwoven fire-blocking barrier, with a weight of 3.5 oz/yd2. 
• G – a nonwoven fire-blocking barrier, with a weight of 5.5 oz/yd2. 
• $ - a woven thermal ceramic fire-blocking barrier, with a weight of 18.3 oz/yd2. 
• ¢ - a woven thermal ceramic fire-blocking barrier, with a weight of 10.0 oz/yd2. 

 
The UFAC standard polyester was included because a layer of polyester is commonly found in 
upholstered furniture directly beneath the upholstery fabric in the seat, back, side and top of arm 
locations.  Other interliner materials used in this test program were developed by manufacturers 
primarily in response to the CPSC staff draft proposed open flame standard for mattresses and 
foundations.   CPSC staff theorized that the enhanced fire performance of these interliners could 
extend to upholstered furniture mockup assemblies.  The last two interliners listed, Interliners $ 
and ¢ are the same product, but two different weights and are currently used in the metals 
processing industry.   These are different interliner or fire-blocking barrier materials than had 
been previously tested1 by CPSC staff (for example, Interliner D is not the same as Barrier D 
discussed in the staff’s Exploratory Tests of Barrier Materials1 report). 
 
Test Methods 
This section describes the test protocols that were used to evaluate fabric, foam, fire-blocking 
barriers, and other internal components found in upholstery systems. 
 
20-Second Small Flame Test 
The CPSC staff’s 2001 draft small open flame performance standard4 is based on the British 
Standard, BS 58525 and was designed to reduce ignitability and flame spread in order to limit the 
early stages of fire growth following exposure to a small open flame (most open flame-ignited 
fires8 involved children playing with lighters, matches or candles).  The mockup test frame and 
                                                 
8 Regulatory Options Briefing Package on Upholstered Furniture Flammability, October 1997, CPSC. 
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specimen and foam sizes specified in the staff’s 2001 draft standard for upholstered furniture 
were used.  All materials were conditioned before testing following the specifications in the 
staff’s draft standard.  Since some of the test methods under consideration included mass loss, 
the individual components being tested including foam, fabric, and interliner materials were each 
weighed prior to assembling the mockup.  The frame and any clips used in assembling the 
mockup were tared out on a scale.  The mockup was assembled and placed on a scale during the 
test.  Because the non-combustible components were tared out, the reading on the scale was the 
total combustible load.  Dynamic mass measurements of the assembled mockup were taken at  
3-second intervals during the tests.  The elapsed time was measured from when the test source 
flame was removed to the end of the test. 
 
A small butane flame as specified in the staff’s draft standard was applied by hand to the crevice 
of the mockup for 20 seconds.  This butane flame is considered representative of the small flame 
sources involved in child play scenarios.  The mockup was allowed to burn until it either self-
extinguished, 45 minutes had passed or, in some cases, when the assembly mass loss exceeded 
20 percent.  Forty-five minutes was chosen as the maximum test duration of the test because 
prior test work indicated that it was sufficient to determine if a mockup would self-extinguish or 
continue to burn.   Photograph 3 shows a typical mockup prior to testing. 
 

 
Photograph 3.  20-Second small open flame test setup prior to testing. 

 



-10- 

During the test, laboratory staff took special note of the elapsed time required for the assembly to 
reach specific milestones including 4 percent, 10 percent, 15 percent and 20 percent mass losses, 
and the percent and absolute mass loss of the assembly at 10 minutes.  At the conclusion of the 
test, the final weight of the mockup and the final weight of the unburned portions of the foam 
pieces were also recorded.   
 
20/30-Second Small Flame Test for Standard Test Foam Performance 
The flammability performance of the flame-retardant treated polyurethane foams used in this test 
program was evaluated using the small butane flame specified in the staff’s draft standard.  The 
foam was placed in the mockup frame and the flame was applied to the bare foam, first for  
20 seconds and then for 30 seconds.  Standard test foam is evaluated using this method in the 
February 2002, Draft Technical Bulletin 117.9  The standard test foam must ignite when exposed 
to the flame for 30 seconds and must not ignite with the 20 second small open flame exposure. 
 
Horizontal Fibrous Filling Test 
The mockup test frame, specimen sizes, and conditioning and laundering requirements specified 
in the February 2002, Draft Technical Bulletin 1179 were used.  All test materials and laundered 
cotton sheeting were conditioned before testing.  A small butane flame as specified in Technical 
Bulletin 1179 was applied to the under surface of the horizontal test frame for 20 seconds.  The 
test continued until all evidence of flaming and smoldering ceased.  At the conclusion of the test, 
observations regarding penetration of the fibrous filling specimen were recorded.  Photograph 4 
shows a typical horizontal mockup prior to testing.  
 

                                                 
9 Technical Bulletin 117, Requirements, Test Procedure and Apparatus for testing the Flame and Smolder Resistance 
of Upholstered Furniture, State of California, Department of Consumer Affairs, Bureau of Home Furnishings and 
Thermal Insulation, February 2002, DRAFT. 
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Photograph 4.  Horizontal Fibrous Fill test setup prior to testing. 

 
 
40-Second and 70-Second Open Flame Tests 
The individual components being tested including foam, fabric, and interliner materials were 
each weighed prior to assembling the mockup as described in the 20-Second Open Flame Test 
procedure.  The sole difference between these tests and the 20-Second tests is the size of the test 
flame and the duration of its application to the mockup.  For the 40-Second tests, a butane flame 
as specified in the British Standard BS 58525 test protocol for a “source 2” flame was applied by 
hand to the crevice of the mockup for 40 seconds.  The mockup was allowed to burn until it 
either self-extinguished, the assembly mass loss exceeded 20 percent, or a test duration of 45 
minutes was obtained.  
 
For the 70-Second tests, a butane flame as specified in the British Standard BS 58525 test 
protocol for a “source 3” flame was applied by hand to the crevice of the mockup for 70 seconds.  
The mockup was allowed to burn until it either self-extinguished, the assembly mass loss 
exceeded 20 percent, or a test duration of 45 minutes was obtained. 
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For both the 40-Second and 70-Second tests, the elapsed time required for the assemblies to 
reach 4 percent, 10 percent, 15 percent, and 20 percent mass loss and the mass loss of the 
assembly at 10 minutes were recorded.  At the conclusion of the test, the final weight of the 
mockup and the final weight of the portions of unburned foam were both recorded.  As in the 
20-Second tests, the elapsed time for these tests was measured from the removal of the source 
flame to the end of the test.  The same mockup used for the 20-Second tests (Photograph 3) was 
used for both the 40-Second and 70-Second small open flame tests. 
 

 
RESULTS AND DISCUSSION 

 
Fabric and Foam Combinations 
In general, unless noted, three replicates for each fabric/foam combination were tested using the 
20-second small open flame test procedure.  In addition to establishing the performance of the 
fabric, foam and their combinations, these tests were useful to evaluate fabrics for their potential 
use as a standard cover fabric.  A critical performance element in this test program was whether 
the foam became involved (ignited) during the test and how rapidly the mass loss of the 
assembly increased.  Accelerated mass loss over a short period of time provides an indication of 
the potential for the rapid development to extreme conditions.  During the test program, 
laboratory staff also observed less hazardous conditions and gained insight to appropriate test 
performance criteria. 
 
Figures are included only where they are deemed useful.  The codes used on the figures indicate 
the mockup construction.  The first number is the fabric number, followed by the replicate in 
parenthesis.  The foam designation is next, followed by the interliner designation.  For example, 
5(1)un means Fabric 5, replicate 1, Foam U (untreated foam), no interliner present.  The codes 
used on the figures are as follows: 
 
Fabric numbers used in this study: 

• 1, 2, 5, 6, 17, 21, 23, 24, 25, 26, 31, 32, 34, 35, 36, 37, 40, and 41 (described in 
Table 1, Test Materials Section). 

 
Foam designations used in this study: 

• U = Foam U 
• T = Foam T 
• Y = Foam Y 
• P = Foam P 
• Z = Foam Z 
• J = Foam J 
• K = Foam K 
• L = Foam L 
• R = Foam R 
• S = Foam S 
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Interliner designations used in this study: 
• N = no interliner present 
• P = UFAC standard polyester batting 
• S, M, V, D, T, G, $ and ¢ = interliners as designated in the Test Materials Section. 

 
The following sections discuss the open flame performance of various cover fabrics, foams and 
interliner materials. 
 
Fabric 1, Acetate/Cotton Blend 
Fabric 1 was tested with Foam T and Foam P.  The assembly mass loss over time was consistent 
for the three trials with Fabric 1 and Foam T.  Fabric 1 is very lightweight (3.5 oz/yd2) fabric so 
it ignited easily.  The flames broke through the fabric during the 20-second flame application.  
The foam burned rapidly, burning through to the back of the mockup in 2 minutes, 25 seconds.  
On average, the mockups reached a 20 percent assembly, mass loss by 2 minutes, 18 seconds.   
When combined with Foam P, a highly flame-retardant treated foam, ignition was slowed 
considerably and the assembly mass loss was reduced.  With Foam P, the total maximum 
assembly mass loss ranged from approximately 4 percent to 5 percent. 
 
 
Fabric 2, Cotton Print 
Fabric 2 was tested with Foam T and Foam P.  On the mockups constructed with Fabric 2 and 
Foam T the flames broke through the fabric within the first minute of the test reaching a  
20 percent assembly mass loss in 3 minutes, 14 seconds to approximately 4 minutes.  With  
Foam P the mockups did not reach a 20 percent assembly mass loss.  The maximum assembly 
mass loss was 11.5 percent. 
 
 
Fabric 5, Rayon/Polyester/Cotton Blend 
In general, the assembly mass loss over time for Fabric 5 was consistent for each of the 
fabric/foam combinations.  The foam in the mockups constructed with Foam U, Foam T,  
Foam Y, and Foam Z all ignited within 1 minute after the burner was removed.  The foam 
resisted ignition longer in the mockup constructed with Foam J, not igniting until 2 minutes,  
20 seconds.   As Figure 1 shows, for the mockups with Foam P ignition began with just the 
fabric involved, but once the foam ignited, the mockup assembly burned rapidly as well but not 
as quickly as the other foams.   
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Fabric 5
Rayon/Polyester/Cotton Jacquard
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Figure 1.  Assembly mass loss versus elapsed time for Fabric 5 on various foams without an interliner material. 
 
 
Fabric 6, Cotton Twill 
The 11.5-ounce cotton twill fabric had consistent results for the mockups constructed with  
Foam U and Foam P.  In all three mockups, Foam U ignited within 3 minutes and within another 
minute burned through the 3-inch thickness of the back foam panel.  Foam P did not ignite in any 
of the mockups.  Some portion of the fabric burned and smoldered and then all evidence of 
combustion ceased.  
 
Because of inconsistent results, four mockups each were tested with Foam T and Foam Y.  Three 
mockups made with Foam T progressed to foam involvement and burned rapidly; one mockup 
self-extinguished.  Two mockups made with Foam Y burned vigorously and two self-
extinguished.  Figure 2 shows the results of the tests with Fabric 6.  This data shows that Fabric 6 
is not as strong an ignition source as Fabric 5. 
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Fabric 6
Cotton Twill
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Figure 2.  Assembly mass loss versus elapsed time for Fabric 6 on various foams with no interliner materials. 
 
 
Fabric 17, Nylon 
Fabric 17 has a flame-retardant chemical back coating.  Chemical analysis10 determined that the 
amount of flame-retardant chemical present is less than amounts more typically used to provide 
flame resistant properties to upholstery fabrics.  Fabric 17 was tested with Foam T and Foam P.  
When the flame was applied to the mockups constructed with either Fabric 17 and Foam T or 
Foam P, the fabric melted but did not sustain ignition.  A second and third trial on the same 
mockup with either foam did not produce ignition.   
 
 
Fabric 21, Olefin 
A limited amount of Fabric 21 was available to laboratory staff so a reduced number of tests 
were completed with each foam tested.  Only two mockups constructed with Foam U were 
tested.  The foam ignited in both mockups within 1 minute and burned rapidly.  Two mockups 
were also tested with Foam T.  The foam in the first mockup ignited within 2 minutes after 
removing the burner tube, and burned through the 3-inch thickness of the back foam panel within 
seconds.  The second mockup was constructed with a piece of fabric from a different roll.  
Neither the foam nor the olefin cover fabric ignited when the 20-second flame was applied three 
separate times across the width of the mockup crevice.  Similar results were obtained with the 
mockups constructed with Foam Y and Foam P.  A 20-second flame was applied three separate 
times across the width of the mockups and Foam Y and Foam P mockups did not ignite. 
 
                                                 
10 Memorandum to D. Ray from D. Cobb and S. Chen, LSC, “Analysis of FR Chemicals Added to Foams, Fabric, 
Batting, Loose Fill and Barriers,” May 2005, CPSC. 



-16- 

Fabric 23, Red Cotton Twill 
One mockup constructed with Foam U and Fabric 23 was tested.  The foam ignited in less than  
1 minute and the flames were through the 3-inch thickness of foam at 4 minutes. The assembly 
mass loss was 23.7 percent when the test was terminated due to lab safety considerations.   
Mockups constructed with Fabric 23 and Foam T were not consistent.  The foam in three of five 
mockups ignited and burned rapidly.  The foam in the other two mockups did not ignite during 
the test.  The two mockups continued to smolder for another 15 to 20 minutes before the test was 
ended.  The assembly mass losses ranged from 15.8 percent to 29.4 percent.  Mockups were also 
constructed with Fabric 23 and Foam P.  The foam did not ignite in these tests.   
 
 
Fabric 24, Cotton Velvet 
Fabric 24 is a standard test fabric specified in the Technical Bulletin 1179 smoldering test 
protocol.  Because Fabric 24 showed early signs of being a potential standard fabric, Fabric 24 
was evaluated with all ten foams used in this test program.  In many cases, when time permitted 
more than three trials with each foam were performed. 
 
Seven mockups constructed with Fabric 24 and Foam U ignited and burned through the 3-inch 
thickness of the back foam panel within 2 minutes.  Seven mockups were also tested with  
Fabric 24 and Foam Y.  The foam became involved in only two of the mockups constructed with 
Foam Y.  As Figure 3 shows, the foam became involved within the first 5 minutes for one 
mockup, while the foam in the other mockup resisted ignition for approximately 12 minutes, 
before igniting.  For the other five replicates, only the cover fabric ignited.  Only the fabric 
ignited in the mockups constructed with Foam P and within 10 minutes all evidence of 
combustion ceased.   
 
Foam T did not ignite in mockups constructed with Fabric 24 in 21 trials.  Even though the foam 
did not ignite, foam loss occurred due to melting and vaporization of the foam.  The percent 
assembly mass losses ranged from 7.6 percent to approximately 16.5 percent.   
 
In the 15 trials with Foam Z and Fabric 24, the foam ignited in two trials.  Those two mockups 
reached 20 percent assembly losses between 5 and 17 minutes, with total assembly mass losses 
of 22 percent each when tests were terminated due to lab safety concerns.  The mockups that did 
not ignite had total assembly mass losses of 14 to 21 percent.  
 
The mockup did not ignite in the four trials with Foam J and Fabric 24.  The assembly mass 
losses ranged from 0.49 to 0.83 percent.   
 
Two mockups constructed with Fabric 24 and Foam K were evaluated.  Foam K ignited between 
3 minutes, 40 seconds and almost 5 minutes.  The foam burned rapidly with the tests ending in 
approximately 30 minutes and resulting in assembly mass losses of 96 to 100 percent. 
 
The foam ignited in the one mockup constructed with Fabric 24 and Foam L.  Although this was 
not the fastest burning foam observed during this program, there was no foam left at the end of 
the test.  Laboratory staff recorded a 100 percent assembly mass loss.   
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Three mockups constructed with Fabric 24 and Foam R were tested.  The foam in the first 
mockup ignited at approximately 12 minutes into the test and reached an 86 percent assembly 
mass loss in 30 minutes, when the test was ended.  The foam did not ignite in either of the other 
two mockups, however foam loss did occur due to melting and vaporization of the foam.  The 
assembly mass losses were approximately 18 percent and 20 percent. 
 
Foam S did not ignite in two of the three trials with Fabric 24.  Total assembly mass losses for 
these two trials were approximately 14 percent.  In the third trial Foam S ignited at almost  
2 minutes into the test but self-extinguished at 3 minutes, 15 seconds.  The total assembly mass 
loss at the end of the test (26 minutes, 20 seconds) was 16.5 percent.   
 
Figure 3 shows the results of all tests with Fabric 24.  For the most part, Fabric 24 performs 
consistently over a variety of both treated and non-treated foams. 
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Figure 3.   Assembly mass loss versus elapsed time for Fabric 24 on various foams without an interliner material. 
 
 
Fabric 25, Cotton Twill  
One mockup constructed with Foam T and Fabric 25, the 9.0-ounce cotton twill, was tested.  The 
mockup self-extinguished, the foam did not ignite.  This fabric was included in the test program 
because it is a standard test fabric in UFAC smoldering test protocols; but because this fabric did 
not challenge the foam below and therefore show promise as a standard fabric for small open 
flame screening, no further tests using this fabric were conducted. 
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Fabric 26, Rayon 
Fabric 26, a plain weave rayon fabric, is a standard test fabric used in UFAC smoldering test 
protocols.  The results in general were consistent for each of the fabric/foam combinations.  The 
mockups constructed with Foam U and Foam T had foam involvement within 1 minute after the 
burner was removed and burned rapidly.  A single mockup with Fabric 26 and Foam Z was 
tested.  The foam was ignited by 1 minute into the test and burned rapidly reaching a 20 percent 
assembly mass loss before 3 minutes.   
 
The mockups with Foam Y were limited to just burning fabric slightly longer before the foam 
eventually ignited.  As Figure 4 shows, the mockups with Foam P self-extinguished and the tests 
were ended by 12 minutes.  It appears that Fabric 26 is a stronger ignition source than Fabric 24 
and Fabric 6 but not as strong as Fabric 5 which caused Foam P to ignite. 
 

Fabric 26
Rayon Plain Weave (UFAC Type II)
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Figure 4.  Assembly mass loss versus elapsed time for Fabric 26 on various foams without an interliner material. 
 
 
Fabric 31, Wool 
Fabric 31 was only tested with Foam U.  No further 20-second small flame tests were necessary 
because no ignitions occurred in three trials with this fabric/foam combination.  In all cases, the 
flame went out soon after the burner was removed from the crevice.   
 
 
Fabric 32, Leather 
Two mockups constructed with Fabric 32 and Foam U were tested.  The leather smoldered but 
provided protection to the foam which did not ignite.  Although Fabric 32 is a garment grade 
leather (17 mils thick), it performed well.  Furniture grade leathers should perform similarly.  
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Fabric 34, Vinyl 
Fabric 34 was also only tested with Foam U.  In the three trials, the flames were out within 
seconds of removing the burner from the crevice.  The vinyl smoldered up to an additional  
30 seconds before going out. 
 
 
Fabric 35, Polypropylene 
Fabric 35 was evaluated with Foam T.  Only one test was performed with Foam T.  The foam 
ignited in 15 seconds and burned very rapidly producing a 20 percent assembly mass loss in  
1 minute, 40 seconds.  The test was ended 10 seconds later due to safety concerns for the test 
room and personnel. 
 
 
Fabric 36, Polypropylene 
Fabric 36 was also only evaluated with Foam T in one trial due to a rapidly escalating fire.  The 
foam ignited in 1 minute, 30 seconds and reached a 20 percent assembly mass loss in 2 minutes, 
26 seconds.   
 
 
Fabric 37, Olefin 
Only one mockup with Fabric 37 and Foam T was tested.  The flammability performance was 
very similar to Fabrics 35 and 36.  The foam ignited in 1 minute, 21 seconds and reached a  
20 percent assembly mass loss at 2 minutes, 49 seconds.  Fabric 37 was also evaluated with a 
foam containing a higher amount of flame-retardant chemicals, Foam P.  Foam P was able to 
slow down the ignition time by several minutes, however the foam ignited and once ignited 
burned as rapidly as the trials with Foam T.  The foam ignition times ranged from about  
5 minutes to 7 minutes, 30 seconds.  The time to reach a 20 percent assembly mass loss ranged 
from almost 7 minutes to 8 minutes, 36 seconds. 
 
 
Fabric 38, Cotton/Polyester Blend 
Fabric 38 was evaluated with Foam T and Foam P.  Two mockups were constructed with  
Fabric 38 and Foam T.  The foam ignited in both trials by 2 minutes and the percent assembly 
mass losses were 95 percent and 71 percent.  One mockup was tested with Fabric 38 and  
Foam P.  Foam P also ignited and burned rapidly reaching 20 percent assembly mass loss in  
7 minutes.   The test was stopped at approximately 8 minutes for safety of the test room and 
personnel. 
 
 
Fabric 39, Polyester/Cotton Blend 
The mockup constructed with Fabric 39 and Foam T ignited with the foam becoming involved in 
the ignition within 20 seconds of removal of the burner from the crevice of the mockup.   
Twenty percent assembly mass loss was reached at 2 minutes, 23 seconds.  The final assembly 
mass loss was approximately 66 percent. 
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Fabric 40, Cotton/Polyester Blend 
The mockup constructed with Fabric 40 and Foam T ignited quickly.  The foam became involved 
in the ignition in less than 1 minute (55 seconds), reaching 20 percent assembly mass loss in 
approximately 2.5 minutes.  The assembly mass loss at the end of the test was 73 percent. 
 
 
Fabric 41, Rayon/Polyester 
The foam ignited in the trial with Fabric 41 and Foam T at 1 minute, 36 seconds and reached  
20 percent assembly mass loss at approximately 3 minutes.  The final assembly mass loss was  
79 percent.   
 
 
Feasibility of Using a Standard Cover Fabric 
The results of the Fabric and Foam Combination Tests indicate that it is feasible to use a 
standard cover fabric to evaluate the performance of foam and other upholstery materials when 
exposed to a small open flame.  A cover fabric ultimately becomes the ignition source for the 
foam.  Therefore, the standard cover fabric should provide an aggressive challenge in order to 
represent the full range of available cover fabrics.  A standard fabric should also provide 
consistent results.   
 
Several fabrics provided an aggressive challenge to the foam behind them.  Potential candidates 
are Fabric 5 (rayon/polyester/cotton blend), Fabric 24 (cotton) and Fabric 26 (rayon).  Figure 5 
shows the results for Fabrics 5, 24 and 26. 
 
Fabric 5 appears to be the most aggressive of the three fabrics.  Fabric 5 ignites easily (with in 
seconds) and burns readily.  Mockups constructed with Fabric 5, untreated, and treated foams 
ignited within minutes.  Foam P, one of the treated foams, did burn more slowly than when 
tested with the other fabrics.  Fabric 5 is a multi-fiber content, with a distinctive pattern that may 
not be available from multiple vendors and may not be consistent in construction or performance 
over time.  Fabric 5 did not promote smoldering ignition in the CPSC laboratory staff smoldering 
methodology study.11  
 
Fabric 26 was slightly less aggressive than Fabric 5 but more aggressive than Fabric 24.  
Moderately treated foams such as Foam T and Foam Z ignited during tests with Fabric 26.   
Foam P did not ignite during tests with Fabric 26.  Fabric 26 performed similarly to Fabric 5 in 
the smoldering study, i.e., did not promote smoldering ignition.  Fabric 26 is a ‘standard fabric’ 
for UFAC smoldering protocols and is a single fiber content fabric.  Durability issues associated 
with the loose weave construction of Fabric 26 make it less likely to be used as a cover fabric on 
upholstered furniture.      
 

                                                 
11 Memorandum to D. Ray, Project Manager, Upholstered Furniture, from W. Tao, “Evaluation of Test Method and 
Performance Criteria for Cigarette Ignition (Smoldering) Resistance of Upholstered Furniture Components,” CPSC, 
May 2005.   
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Fabric 24 was less aggressive than Fabric 5 and Fabric 26.  However, Fabric 24 provided a 
consistent challenge to the foams included in this test program.  Fabric 24 typically ceases to 
flame approximately half way into the test resulting in continuous smoldering for the remainder 
of the test.  The continued smoldering of the mockup components is attributed to Fabric 24 
which is a smolder-prone fabric specified in the Technical Bulletin 117 test protocol and 
identified as a preferred standard test fabric11 in the CPSC laboratory staff smoldering test 
methodology study.   
 
Although Fabric 24 and Fabric 26 similarly challenged the materials beneath them, Fabric 24 is 
more representative of the weight and type of fabrics typically used on upholstered furniture.  In 
addition, Fabric 24 offered a more severe challenge in the smoldering tests.  In the interest of 
minimizing the number of standard fabrics specified in the staff’s draft standard, Fabric 24 
provides a reasonable choice as a standard fabric to evaluate the small open flame resistance of 
underlying component materials.   
 

Fabrics 5, 24 and 26
Rayon/Polyester/Cotton Jacquard, Cotton Velvet and Rayon Plain Weave
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Figure 5.  Assembly mass loss versus elapsed time for Fabrics 5, 24 and 26 on Foam U and Foam T without an 
interliner material.     
 
Foam Performance    
Foam performance was also evaluated using the Standard Flame-Retardant Polyurethane Foam 
(SFRPUF) protocol specified in Technical Bulletin 117, Draft 2002.  Laboratory staff developed 
additional pass/fail criteria by including percent mass loss and time limit requirements.  The test 
consists of exposing the bare foam to the small flame source for 20 seconds.  The foam must not 
ignite and the mass loss must not be greater than 0.5 percent.  An additional assembly is exposed 
to the small open flame source for 30 seconds.  The mass loss of the foam must be 4 percent or 
greater.  Table 2 shows the results of this evaluation. 
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Table 2.  Results of 20/30 second exposure tests. 
 
Foam Id. 

 
Results of 

20 second exposure 

Percent mass loss 
at approx. 
1 minute 

 
Results of 

30 second exposure 

Percent mass loss 
at approx. 
1 minute 

Foam U ignited (1 test) 4 did not test N/A* 
Foam T did not ignite (3 tests) 0 ignited (1 test) 

did not ignite  (8 tests) 
4 
0 

Foam Y did not ignite  (1 test) 0 did not ignite   (1 test) 0 
Foam Z did not ignite  (7 tests) 0 ignited            (3 tests) 4 
Foam J did not ignite  (2 tests) 0 did not ignite  (2 tests) 0 
Foam K did not ignite  (2 tests) 0 did not ignite  (2 tests) 0 
Foam L did not ignite  (2 tests) 0 did not ignite  (2 tests) 0 
Foam R did not ignite  (2 tests) 0 ignited            (1 test) 4 
Foam S did not ignite  (2 tests) 0 did not ignite  (2 tests) 0 
*N/A = not applicable 
 
 
From Table 2, Foam U was marketed as non-chemically treated foam, however as shown in  
Table 3 below, a small amount of melamine was found in that foam.10  Of the eight other foams 
tested using the 20-30 second flame application test, only Foam Z and Foam R did not ignite 
when the flame was applied for 20 seconds but did ignite at 30 seconds.  Two additional trials at 
25 seconds were done with Foam Z to further narrow the time of ignition.  Foam Z ignited at 
25 seconds.  Additional testing may be warranted to further evaluate the foam performance and 
establish an acceptable range of mass loss versus ignition exposure time for a potential standard 
foam.  
 
Foam plays a large role in the flaming ignition process.  Once the foam is ignited, it is unlikely 
that self-extinguishment will occur until all of the combustibles are burned.  In general, foam is 
able to resist ignition when treated with flame-retardant chemicals.  The chemically treated foam 
in this study had a range of performance depending on the amount and kind of flame-retardant 
chemicals present.  Table 3 shows the global averages for the chemicals found in foam used in 
this study as determined by laboratory staff.10  In addition, the chemical amounts provided by the 
manufacturer are also included.   
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Table 3.  Foam Identification 
Melamine % TDCP % 

(tris(1,3-dichloro-2-propyl)phosphate) CPSC 
Designation Manufacturer 

Claim 
CPSC Staff 

Analysis 
Manufacturer 

Claim 
CPSC Staff 

Analysis 

U 0 Avg. = 1.2 
Range = 1.1-1.5 0 0 

Y 12 Avg. = 11.1 
Range = 10.3-12.4 3 Avg. = 3.5 

Range = 3.1-4.6

P 30 Avg. = 28.4 
Range = 23.2-34.1 3 Avg. = 2.9 

Range = 2.6-3.4

T 2 Avg. = 2.2 
Range = 1.2-4.2 6 Avg. = 8.2 

Range = 6.6-9.2

S 0 0 7.8 Avg. = 6.6 
Range = 6.3-6.9

 Melamine % FM-550 % 

Z 3.63 Avg. = 2.8 
Range = 2.2-3.3 6.96 Avg. = 6.0 

Range = 5.5-6.2
 Polybrominated Diphenyl Ether% FM-550 % 

R N/A Avg. = 3.0 
Range = 2.9-3.2 4.1 Avg. = 3.3 

Range = 3.1-3-5
 N/A=not applicable. 
 
It is the laboratory staff’s opinion that basing performance criteria on the mass loss of only the 
foam should not be used to determine whether a mockup passes or fails a test. Foam density 
plays a role in the fire performance of the mockup assembly, i.e., a heavier foam could lose less 
percent mass than a lighter foam.  In addition, even without foam ignition, some amount of foam 
melts away due to the high temperatures reached during a test.  The post-test weight of the foam 
is also a less accurate measurement than total assembly mass loss, especially if the fire is intense.  
The individual component layers making up the mockup are often difficult to separate after the 
test because they tend to fuse together.  The overall performance of the assembly mass is easier 
to measure and takes less time to determine.   
 
The percent assembly mass loss of the combustibles better indicates the performance of the total 
mockup assembly.  Figure 5 shows the assembly mass loss over time for Fabrics 5, 24 and 26.  
For the most part, the percent mass loss of the assembly for each fabric/foam combination is 
consistent over time.  Based on the data in Figure 5 and also looking at Figures 1 through 4, 
a 45-minute combustion time appears adequate to determine if a mockup self-extinguishes once 
ignited or if it continues to burn.   
 
 
Interliner Performance 
Three replicates were tested with each interliner material (unless otherwise indicated) using the 
20-Second Open Flame Test.   Some interliner materials performed well by protecting the foam 
below from becoming involved in the fire.  A summary of the test results follows. 
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Interliner S 
Mockups constructed with Interliner S, Fabric 24 and Foam U were tested.  The foam initially 
did not become involved in the combustion process.  The tests were terminated at 45 minutes 
with one mockup still smoldering and the total assembly loss was about 28 percent.  While the 
mockups were being disassembled, the foam suddenly flared up due to the increase in air 
movement and oxygen available.   This resulted in additional foam consumption post-test.  
Because of safety concerns for laboratory staff, only two mockups were tested with Interliner S.  
Figure 6 shows the results.   
 

Foam U with Interliner S
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Figure 6.  Assembly mass loss versus elapsed time for Interliner S and Foam U (CPSC Standard Untreated Foam). 
 
 
Interliner M 
Interliner M was tested with Fabrics 5, 6 and 24 and Foam U.  Interliner M was also tested with 
Fabric 6 and Foam T.  One mockup with Fabric 5 and Foam U had foam ignition approximately 
15.5 minutes into the test.  The other two mockups with Fabric 5 had no foam involvement 
(i.e., the foam did not ignite during the test) and the tests ended at 45 minutes.  The mockups 
with Fabric 6 and Foam U did not have any foam involvement; Foam T also did not ignite during 
the tests with Fabric 6.  At 10 minutes into the test, all three mockups with Foam T and one of 
the mockups containing Foam U had 11 to 12 percent assembly losses.  The two other mockups 
with Foam U had about a 5 percent assembly loss at 10 minutes.   
 
Mockups constructed with Fabric 24 and Foam U had consistent results.  The foam ignited at 
15.5 minutes resulting in assembly losses of 26 percent to 27 percent.  Figure 7 shows the results 
for Interliner M.   
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Foams U and T with Interliner M

0

5

10

15

20

25

30

0 5 10 15 20 25 30 35 40 45

Elapsed Time (minutes)

A
ss

em
bl

y 
M

as
s 

Lo
ss

 (%
) 

5, Foam U

6, Foam U

6, Foam T

24, Foam U

 
Figure 7.  Assembly mass loss versus elapsed time for Interliner M and Foam U and Foam T. 
 
Interliner V 
Interliner V was tested with Fabrics 5, 6, 21, 24, and 26 and Foam U.  In addition, Foam T was 
also used with certain fabrics depending on availability of fabric and time constraints. 
 
Only one mockup constructed with Interliner V and Foam U had foam involvement.  The 
mockup with foam involvement was constructed with Fabric 5.  A total of six mockups with 
Fabric 5 were tested.  Three of the mockups were constructed with Fabric 5 from the original roll 
of fabric.  The foam did not ignite in any of these tests which was unusual as Interliner V was not 
the best performing interliner included in the study and Fabric 5 typically provided the greatest 
ignition challenge to materials behind it.   
 
Three more mockups were constructed with fabric from a new roll of Fabric 5 and Foam U.  The 
foam became involved in one of these mockups, and all three mockups had rapid mass loss of the 
assembly.  Figure 8 shows that these later tests with Fabric 5 had results more typical of those 
obtained when Fabric 5 was used as the cover fabric.  These mockups burned with flames 
ceasing at approximately 15 minutes into the tests.  Fabric 5 provided challenge to the materials 
behind it.   
 
The foam did not ignite in any of the mockups with Interliner V and Foam T.  Figure 8 shows 
that although the foam did not ignite, the heat produced was sufficient that most of the mockups 
with Fabric 6 continued to lose mass for another 15 minutes before leveling.   Mockups with 
Fabric 24 continued to lose mass during the length of the test.  The assembly loss for mockups 
with Fabric 26 for the most part leveled off between 15 minutes and 20 minutes into the test.   
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It is theorized that mockups constructed with Fabrics 6 and 24 continued to lose weight 
throughout the test because of they are both smolder prone fabrics as discussed in the recent 
smoldering methodology report.11  Fabrics 5 and 26 tended to ignite easily and then extinguish 
without prolonged smoldering.   
 

Foams U and T with Interliner V
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Figure 8.  Assembly mass loss versus elapsed time for Interliner V and Foam U and Foam T.  
 
Interliner D 
Interliner D was tested with Fabrics 5, 6, 24 and 26 and Foam U.  Tests were also conducted with 
Foam T, and Fabrics 6 and 26.   
 
Four mockups constructed with Fabric 5 and Foam U were tested.  Foam U ignited in two of the 
tests.  In both tests, the foam ignited resulting in 24 and 25 percent assembly mass loss at  
10 minutes.  For the mockup assemblies with Fabric 24 and Foam U, the foam did not ignite in 
one test; the flames were out at 6 minutes into the test and the test was ended at 25 minutes.  For 
the other two mockups, the foam ignited between 17 minutes and 18 minutes with 15 to 
approximately 17 percent assembly mass losses.   
 
For Fabrics 6 and 26, all but one of these mockups self-extinguished without ignition of the 
foam.  The foam ignited in one of the mockups constructed with Fabric 26.  The foam ignited in 
approximately 10.5 minutes and burned rapidly with the flames progressing through to the back 
of the mockup frame in another minute.  Although the Foam T in one of the mockups with 
Fabric 6 did not ignite, the flames did not go out until 34 minutes into the test.  This resulted in 
an assembly loss of 30.5 percent by the end of the test.  Figure 9 shows the results of tests with 
Interliner D. 
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Foams U and T with Interliner D
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Figure 9.  Assembly mass loss versus elapsed time for Interliner D and Foam U and Foam T.  
 
Interliner T 
Interliner T was tested with Fabrics 6, 26, and Foams U and T.  The foam did not ignite during 
these tests.  The assembly loss for all but two of the mockups was well below 10 percent.   
 
All tests using Fabric 6 were consistent except for one mockup each with Foam U and Foam T.  
Although the foam did not ignite in either of the tests, the mockup continued to burn with flames 
present 20 minutes into the test.   
 
Interliner T was also tested with Fabric 24 and Foam U.  The results were inconsistent.  The 
foam in one mockup assembly did not ignite but did ignite in two other mockup assemblies.  In 
the two mockups where the foam ignited, ignitions occurred at 8.5 minutes and 11 minutes.  
Assembly losses of 13 percent and 15.5 percent were recorded for these tests.  Figure 10 shows 
the results of tests with Interliner T. 
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Foams U and T with Interliner T
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Figure 10.  Assembly mass loss versus elapsed time for Interliner T with Foam U and Foam T. 
 
Interliner G 
Interliner G was tested with Fabric 5 and Fabric 24 and Foam U.  The foam ignited in all six 
tests.  The percent assembly mass loss for the mockups constructed with Fabric 5 ranged from  
25 percent to 34 percent.  The range for mockups constructed with Fabric 24 was slightly lower 
at 21 percent to 26 percent.  Interliner G did not provide sufficient protection to the foam. 
   
 
Interliner $ and Interliner ¢ 
Interliner $ was tested with Fabrics 5, 24, 35 and 38 and Foam U in one trial each due to the 
limited amount of interliner fabric available to laboratory staff.  The foam did not ignite.  The 
mockup constructed with Fabric 24 did not sustain an ignition when the burner flame was 
removed.  The mockups constructed with Fabrics 5 and 38 had a 2 percent assembly mass loss.  
The mockup constructed with Fabric 35 had a 7 percent assembly mass loss.   
 
A limited amount of Interliner ¢, the lighter weight version of Interliner $, was available so only 
two cover fabrics were tested with Foam U.  One mockup was constructed with Interliner ¢ and 
Fabric 5.  While the fabric ignited and burned, the foam was protected by Interliner ¢ and did not 
ignite.   The assembly mass loss at the end of the test was approximately 11 percent.  In three 
trials with Fabric 24 and Interliner ¢, the mockup did not ignite.  Figure 11 shows the results of 
tests with Interliner $ and ¢. 
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Foam U with Interliners $ and ¢ 
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Figure 11. Assembly mass loss versus elapsed time for Interliner $ and Interliner ¢ with Foam U. 
  
 
UFAC Standard Garneted Polyester Batting 
Polyester batting is often found directly beneath the cover fabric in upholstered furniture because 
it has known12 smolder-resistant properties.  The same is not true for open flame resistance.  
Only two screening tests were conducted.  One mockup, each constructed with polyester batting 
directly over Foam Y or Foam P and cotton velvet (Fabric 24), was tested.  For the mockup with 
Foam Y, the polyester batting ignited at 70 seconds and Foam Y ignited 5 seconds later.  For the 
mockup with Foam P, the flames were through the polyester batting and the 3-inch thickness of 
foam in approximately 5 minutes.   
 
The two foams with higher levels of flame-retardant chemicals in combination with polyester 
batting offered almost no resistance to the small flame ignition source and a moderately severe 
cover fabric.  Laboratory staff decided to investigate the combination of the polyester batting and 
fire-blocking barrier/interliner materials.  Mockups were constructed two ways, (1) with the 
polyester batting over the barrier and (2) with the polyester batting under the barrier.   
 
 
 
 
 
 

                                                 
12 Fire Behavior of Upholstered Furniture and Mattresses, J.F.Krasny, W.J.Parker, V. Babrauskas, 
Noyes Publications, 2001. 
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UFAC Standard Polyester Batting and Interliner V 
The tests with polyester batting and Interliner V produced mixed results.  Two mockups each 
were tested with Fabric 6, Foam U and (1) polyester batting over Interliner V or (2) polyester 
batting under Interliner V.   The foam ignited in one mockup for each scenario. 
 
The foam ignited in the mockup with the polyester batting over Interliner V when the burning 
polyester produced intense flaming and sufficient heat to ignite the foam.  The foam was 
involved in 8 minutes.  The mockup lost 24 percent of its mass. 
 
The mockup with the polyester batting under Interliner V ignited when flames found their way 
into a gap between the mockup frame and fabric and interliner materials.  This was not a true test 
of the performance of this scenario.  However, time precluded any further tests of this 
combination. 
 
 
UFAC Standard Polyester Batting and Interliner D 
Three mockups each were tested with Foam U or Foam T and (1) polyester batting over 
Interliner D or (2) polyester batting under Interliner D.  In the tests where the mockup was 
constructed with the polyester batting over Interliner D, the polyester ignited typically within one 
minute, resulting in large flames covering the vertical surface of the mockup.  However, Foam U 
ignited in only one mockup.  All other mockups self-extinguished with no flames present by  
21 minutes.  Fabrics 6 and 26 were used to evaluate polyester batting and Interliner D. 
 
The mockups constructed with the polyester batting under Interliner D all self-extinguished.  The 
foam did not ignite.  Smaller flames were present on the surface of Interliner D than when the 
polyester ignited in the tests described above.   
 
The other difference between the two sets of tests is when Interliner D was above the polyester 
batting less heat was transferred through the interliner to the polyester batting and foam beneath.  
This resulted in less mass loss of the assembly, about 11 percent compared to about 30 percent 
when the polyester batting was over the interliner.  Figure 12 shows the results of these tests. 
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Foams U and T with 
Interliner D and Standard Garneted Polyester Batting
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Figure 12.  Assembly mass loss versus elapse time for UFAC standard polyester batting and Interliner D on Foam U 
and Foam T. 
 
 
UFAC Standard Polyester Batting and Interliner T 
Three mockups each were tested with Foam U or Foam T and (1) polyester batting over 
Interliner T and (2) polyester batting under Interliner T.  The results were similar to those tests 
with Interliner D.  Larger flames and greater mass loss occurred when the polyester batting was 
placed over Interliner T.  Less heat was transferred to the materials below when Interliner T was 
over the polyester batting resulting in less assembly mass loss.  Figure 13 shows the results of the 
tests with polyester batting and Interliner T. 
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40-Second Open Flame Tests
Foam U with Interliners D, M, and T
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Figure 13.  Assembly mass loss versus elapsed time for UFAC standard polyester batting and Interliner T with  
Foam U and Foam T. 
 
 
UFAC Standard Polyester Batting and Interliner $ 
Only one test was conducted with polyester batting over Interliner $ with Fabric 5 and Foam U.  
When tested alone Interliner $ provided protection to the foam below.  In this test with polyester 
batting over Interliner $ the polyester ignited right away.  The foam ignited because the polyester 
melted, dripped and pooled onto the surface below the mockup.  The foam ignited because 
Interliner $ did not cover the undersurface of the mockup.  The foam ignited from underneath the 
mockup 7 minutes into the test.  Once ignited the foam burned rapidly resulting in an assembly 
mass loss of 33 percent in 8 minutes when the test was terminated.   
 
 
Summary of Performance of Interliner/Polyester Batting Combinations  
Interliners V, P, T and $ did well, i.e., the foam did not ignite, in mockup tests with a range of 
cover fabrics and non-chemically treated and chemically treated foam.  However, when 
Interliners V, P and T were combined with polyester batting some ignitions occurred. Large, 
intense flames were present when the polyester was placed over the interliners, resulting in 
sufficient heat transfer to cause foam ignition.   The test with Interliner $ shows the importance 
of completely wrapping the foam in the fire-blocking barrier material.  The foam ignited from 
below the mockup due to flaming, dripping and pooling. 
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These interliners, although not specifically developed for use in upholstered furniture, performed 
better than flame blocking barrier/interliners used in prior tests.1  Although assembly mass losses 
were not recorded in prior tests, a review of the data indicates that in general the flaming ceased 
sooner in the tests with current interliner materials.  Interliners like those included in this study 
can reduce the amount of assembly mass loss.   
 
 
Horizontal Fibrous Filling Tests 
Three replicates were tested for each fibrous filling material.  The UFAC standard garneted 
polyester batting (Interliner P) and Interliners M and D were used in these tests.  The flames 
penetrated through the polyester batting within 1 minute and were manually extinguished.  
Interliner M ignited but the flames ceased by 4 minutes.  Interliner D ignited but the flames 
ceased in approximately 2 minutes and all smoldering was out in an additional 19 seconds.    
 
As stated above, these same materials were also tested using the 20-Second Small Flame Test 
protocol.  The results from these tests are a better indicator of the overall performance of fibrous 
fill interliner materials.  In the 20-Second Small Flame Test, the fibrous fill interliner is tested in 
a mockup configuration similar to the furniture geometry.  In addition, the percent assembly 
mass loss with a test duration limit are reasonable criteria to use to determine whether a fibrous 
fill interliner material will provide protection to the materials below.  The Horizontal Fibrous 
Filling Test evaluates the fibrous fill interliner in a horizontal configuration.  The flame is 
applied to the underside of the material being tested.  If flame penetration through the material 
occurs the fibrous fill fails the test.  A single pass/fail requirement indicating flame penetration 
does not fully characterize the fire performance of a material being tested.   
 
 
40-Second and 70-Second Open Flame Tests 
Tests were conducted with the BS5852 40-Second, “source 2” and BS5852 70-Second, 
“source 3” flames to determine whether a more severe ignition source in addition to a standard 
cover fabric is a more suitable approach to evaluate foam and/or interliner materials.  Tests were 
conducted evaluating Foam Y and Foam P and Interliners M, V, D, T, $ and ¢ using Foam U and 
Interliners $ and ¢ using Foam K with the two larger, more intense flame sources.   
 
40-Second Open Flame Tests 
Fabric 24 and Fabric 26 were evaluated with the 40-Second, “source 2” flame.  Mockups were 
constructed with Foam U and either Interliners M, D or T.  The foam ignited in 11 to  
13.5 minutes with assembly mass losses ranging from 23 to 29 percent in all but one of the tests 
with Interliner M.  However, in the test where the foam did not ignite, the smoldering increased 
over the length of the test resulting in an approximate 31 percent assembly mass loss.  This test 
ended at 45 minutes.     
 
The foam ignited at 14 and 19 minutes into the tests in two of the four mockups with Interliner D 
and Fabric 24.  All three mockups with Fabric 26 and Interliner D had foam involvement 
resulting in assembly mass losses up to 32 percent.   
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The foam ignited 12 minutes into the test for mockups constructed with Interliner T and 
Fabric 24.  The assembly mass loss at 10 minutes was approximately 14 percent.  Two mockups 
with Interliner T and Fabric 26 did not have foam ignition.  However, the assembly mass losses 
at 10 minutes were 9.5 percent and 10.5 percent.  The foam ignited in one mockup with  
Interliner T and Fabric 26 in 16 minutes with a 23 percent assembly loss. 
 
Figure 14 shows the results of tests with the 40-Second, “source 2” flame.  Although the foam 
ignited in 14 of 19, 40-Second, “source 2” tests, when evaluated with the 20-Second flame, the 
foam did not ignite in the majority of the tests.   

40-Second Open Flame Tests
CPSC Standard Untreated Foam with Interliners D, M, and T
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Figure 15.  Assembly mass loss with a 40-Second, “source 2” flame versus elapsed time for Fabrics 24 and 26 with 
Foam U and Interliners D, M and T.  The elapsed time was measured starting when the source flame was removed to 
the end of the test; i.e. the offset time, to = the time when the source flame was removed.  
 
 
70-Second Open Flame Tests 
In addition to evaluating interliner materials for use as potential fire-blocking barriers, two 
heavily flame resistant treated foams, Foam Y and Foam P were also evaluated using the  
70-Second, “source 3” flame.  Other 70-Second flame tests included using three fabrics to 
evaluate several interliner foam and combinations.  Mockups were constructed with Fabrics 5, 24 
and 26 and Interliners M, D, V, T or $ and Foam U.  Other tests to evaluate the performance of 
two of the more promising interliner fabrics, Interliner $ and Interliner ¢, were conducted with  
Foam U and Foam K, two easily ignitable non-chemically treated foams.  Figures 16a, 16b, and 
16c show the results. 
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One mockup was tested with Fabric 24 and Foam Y using the 70-Second ignition flame.  The 
foam did not ignite and there was an assembly mass loss of 12 percent.  Three mockups were 
tested with Fabric 24 and Foam P.  The foam did not ignite in the three mockup assemblies and 
the maximum assembly loss was 4.65 percent.   Three mockups were tested with Fabric 26 and 
Foam P.  The foam did not ignite and the maximum assembly loss was 6.5 percent. Figure 16a. 
 
Fabrics 24 and 26 were also evaluated in combination with Foam U and Interliner M.  In mockup 
assemblies with Fabric 24, the foam ignited with a maximum assembly loss of approximately 
27 percent.  The foam ignited in only one mockup assembly with Fabric 26.  Ignition occurred 
10 minutes into the test and resulted in a 60 percent assembly mass loss.  
 
Four mockups each were tested with Interliner D and Fabrics 24 and 26.  The foam ignited in 
three of the tests with Interliner D and Fabric 24 with a maximum assembly loss of 30 percent.  
In the test with where the foam did not ignite, the assembly mass loss was 13 percent at 
10 minutes.  The test results for Fabric 26 are mixed; the foam did not ignite in two of the tests 
but ignited in the other two tests.  In the tests where the foam ignited, ignition occurred at 
approximately 7 minutes.  In the tests where the foam did not ignite, at 10 minutes there were  
16 percent assembly mass losses.   
 
Interliner T was evaluated with Fabric 26 and Foam U in one mockup assembly.  The foam 
ignited approximately 11 minutes into the test with a 24 percent assembly mass loss.   
 
The foam ignited in two mockups with Interliner V and Fabric 24 resulting in approximately  
30 percent assembly mass loss when the test was terminated for safety reasons.  The mockup 
where the foam did not ignite reached an 11 percent assembly loss at 10 minutes.  The foam did 
not ignite in the three tests with Fabric 26, Foam U and Interliner V.  The assembly mass losses 
at 10 minutes ranged from 8 percent to 19.5 percent.  Figure 16b. 
 
Interliner $ was evaluated with Fabrics 5, 24 and 26 and Foam U.  Fabric 24 was also tested with 
Interliner $ and Foam K.  Interliner $ shows promise as a fire-blocking barrier even though 
limited testing was performed. Easily ignitable foams did not ignite when combined with 
Interliner $.  In addition, the percent assembly mass loss range was low, between 1 percent and  
3 percent.   
 
Interliner ¢ was evaluated with Fabric 24 and 26 and Foam U.  Interliner ¢ provided protection 
to the foam below.  The foam did not ignite with Fabric 24 and the assembly mass losses for  
3 trials were 3 percent.  In one trial with Fabric 26, the foam also did not ignite and the assembly 
mass loss was approximately 2 percent.  
 
As Figure 16c shows, Interliner $ and Interliner ¢ provided protection to the foam below when 
the 70-Second, “source 3” flame was applied.  The foam did not ignite.  Results with other 
interliners are somewhat inconsistent although in general the results suggest that the 70-Second, 
“source 3” flame is a more aggressive challenge than the 20-Second flame source flame.  The 
foam in tests with Fabric 24 ignited in the majority of the tests with Interliners M and D.  Tests 
results with Fabric 26 were mixed.   Tests with Interliner V and Fabric 24 varied, but the foam 
did not ignite in tests with Fabric 26. 
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70-Second Open Flame Tests

Foams Y and P with No Interliner
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Figure 16a.  Assembly mass loss with a 70-Second, “source 3” flame versus elapsed time for Fabric 24 with Foam Y and Foam P.  
The elapsed time was measured starting when the source flame was removed to the end of the test: i.e., the offset time, to = the 
time when the source flame was removed. 

70-Second Open Flame Tests
Foam U with Interliners D, M, T, and V 
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Figure 16b.  Assembly mass loss with a 70-Second, “source 3” flame versus elapsed time for Fabrics 24 and 26 with Foam U and 
Interliners D, M, T, and V.  The elapsed time was measured starting when the source flame was removed to the end of the test: 
i.e., the offset time, to = the time when the source flame was removed. 
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70-Second Open Flame Tests

Foams K and U with Interliners $ and ¢ 
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Figure 16c.  Assembly mass loss with a 70-Second, “source 3” flame versus elapsed time for Fabrics 5, 24 and 26  with Foam U 
and Foam K and Interliners $ and ¢.  The elapsed time was measured starting when the source flame was removed to the end of 
the test; i.e. the offset time, to = the time when the source flame was removed.  
 
 
Supplementary 4-Inch Burner Tests 
A supplementary investigation to determine the most appropriate method to evaluate fire-
blocking interliners was also conducted using the 4-inch horizontal butane gas burner taken from 
the CPSC Laboratory Burner.2   Nine tests were conducted with the 4-inch horizontal burner.  All 
tests were conducted with Fabric 26 and either Foam P or Foam U, and Interliner M or D.  Flame 
application times varied between 135 seconds and 90 seconds.  Laboratory staff determined that 
the 4-inch burner is not an appropriate ignition source to evaluate interliners because the results 
were too inconsistent. 
  
 
Interliner Ignition Source Comparison 
Interliners were initially evaluated with the 20-Second flame source and a variety of cover 
fabrics.  Fabric 5 provided the most aggressive challenge to all of the interliners.  However, 
Fabric 5 is a commercial fabric comprised of three different fibers.  As such, Fabric 5 is not an 
ideal candidate for a standard fabric.  To achieve the best possible challenge to an interliner 
material, tests were conducted with the 70-Second flame source and Fabrics 24 and 26.   
Figure 17 shows a comparison of tests with Foam U and Interliner D.  As shown, the 70-Second 
flame source and Fabric 24 or Fabric 26 and the 20-Second flame source and Fabric 5 provide a 
comparable challenge to Interliner D.  However, Fabric 24 performed more consistently. 
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Fabric 5 20-Second Tests vs. Fabrics 24 and 26 70-Second Tests 
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Figure 17.  Assembly mass loss versus elapsed time for Fabric 24 and Fabric 26 with the 70-Second flame source 
and Fabric 5 with the 20-Second flame source. 
 
The 70-Second flame source was also used to evaluate Interliners $ and ¢.  Both interliners 
protected the foam below from igniting.  Figure 18 shows a comparison of tests with Foam U 
and Interliners $ and ¢.  As shown, the 70-Second flame source and  Fabric 24 or Fabric 26 and 
the 20-Second flame source and Fabric 5 provide a comparable challenge to Interliners $ and ¢ 
(Figure 18). 
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Fabric 5 20-Second Tests vs. Fabrics 24 and 26 70-Second Tests
with Interliners $ and ¢
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Figure 18.  Assembly mass loss versus elapsed time for Fabric 5 with the 20-Second flame source and Fabric 24 and 
Fabric 26 with the 70-Second flame source with Interliners $ and ¢. 
 
 

SUMMARY and CONCLUSIONS 
The test results obtained in this test program established the feasibility of using a standard cover 
fabric to evaluate filling materials and interliner materials.  In addition, the fire performance of 
different upholstery fabrics, filling materials (foam and fibrous fill) and interliners was 
determined.  The information obtained from this study can also be used by Commission staff to 
establish acceptable performance criteria for upholstered furniture components covered in a 
potential furniture flammability standard. 
 
Improvements to upholstered furniture components can increase the level of resistance to small 
flame sources.  Figure 19 shows the typical assembly mass loss of mockups constructed with 
materials currently in use versus improved fire performance using other currently available 
materials, (i.e., fire-blocking barriers or flame-retardant polyurethane foam treated with ‘higher’ 
levels of flame-retardant chemicals).  Clearly, there is a range of fire performance even within 
the materials that provide improved fire performance.   
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Current Industry Manufacturing Methods vs. Improved Manufacturing Methods
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Figure 19.  Assembly mass loss versus elapsed time for materials currently in use and other currently available 
materials that provide improved fire performance.  The traces in red show the performance of materials currently in 
use; the traces in green show the enhanced performance of other materials.   
 
The use of standard materials to evaluate individual components is a way to minimize the 
number of tests required overall.  The standard materials should provide an appropriate challenge 
to the materials being evaluated to improve fire safety.  Test results indicate that it is feasible to 
use a standard cover fabric to evaluate the fire performance of foam and other filling materials 
and internal fire-blocking barriers.   Figure 20 shows Fabric 24, a standard fabric candidate 
evaluating the fire performance of chemically treated foams, Foam T, Z, R and S.  
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Fabric 24
Cotton Velvet with Foams T, Z, R, and S
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Figure 20.  Assembly mass loss versus elapsed time for Fabric 24 with Foams T, Z, R and S.  
 
As discussed previously, Fabric 24 and Fabric 26 may be potential choices for standard cover 
fabrics for small open flame testing of furniture components.  Both fabrics provided consistent, 
aggressive challenges to the materials below.  In addition, both are currently identified as 
standard test fabrics.   
 
A range of fire performances was established for the 20 fabrics included in this study.  Some 
fabrics like Fabrics 1, 2, 5, 35 through 37, and 38 through 41 ignited and burned rapidly.  Other 
fabrics like Fabrics 17, 31, 32, and 34 resisted ignition while Fabrics 24 and 26 were in between 
those two groups of fabrics.  Figure 21 shows the results of fabric tests with chemically treated 
foams, Foam T, Z and R. 
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All Fabrics with Foams T, Z, R, and S
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 Figure 21.  Assembly mass loss versus elapsed time for all fabrics tested with Foams T, Z and R.  
 
For those fabrics that ignite readily and burn rapidly, some improvement is seen when they are 
combined with heavily treated foam and/or internal fire-blocking barriers.  Other options for 
improved fire performance may also include modification of the fabric itself.   
 
A range of fire performance was also seen for interliners that prevent ignition of filling materials 
below.  Interliners that serve as fire-blocking barriers, i.e., provide protection to materials below, 
must withstand the insult from burning cover fabrics and therefore a higher performance level is 
required. Test results established that a 70-Second flame source in combination with Fabric 24 
adequately challenges the integrity of fire-blocking interliner materials.  Figure 22 shows the 
results of tests of various interliner materials evaluated with the 70-Second ignition source and 
untreated foam. 
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70-Second Open Flame Tests
Various Foams with Interliners D, M, V, $ and ¢ 
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Figure 22.  Assembly mass loss versus elapsed time for Fabric 24 and Foam U and Foam K and Interliners D, M, V, 
$ and ¢ with the 70-Second “source 3” flame.  
 
Chemically treated foam can resist ignition, or at the least, slow down the ignition process.  Test 
results indicate that there is a range of fire performance for chemically treated foams depending 
on the combination of other materials being evaluated.  A standard cover fabric is a fair method 
to evaluate the fire performance of foam. Of the fabrics included in this study, Fabric 24 is an 
acceptable standard fabric to evaluate the foam component.   
 
Several chemically treated foams were evaluated for their potential use as a standard material to 
evaluate cover fabrics, and fibrous battings.  Test results show that the use of chemically treated 
foam is a feasible way to discriminate among the fire performance of upholstery cover fabrics 
and fibrous filling materials.    
 
Assembly weight loss along with a combustion time limit is a reasonable measure of fire 
performance for all materials including foam, interliners, and fibrous filling materials when 
exposed to small flame ignition sources.   
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Appendix 
 

Test Matrices 
• 20 – Second Small Open Flame Tests with various foams and interliners. 
• 20 – Second Small Open Flame Tests with polyester batting placed over and under various interliners. 
• 40 – Second Small Open Flame Tests with various interliners. 
• 70 – Second Small Open Flame Tests with various foams and interliners. 
• Fibrous Fill Tests with various interliners. 
• 4 – Inch T-Burner Tests with various foams and interliners. 
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Foam U Foam U Foam T Foam U Foam T Foam U Foam T Foam U Foam T Foam U Foam T Foam U Foam U

1. acetate/cotton 3.5 3 3
2. cotton print 6.0 3 3
5.rayon/    
polyester/cotton

10 2 3 2 4 1 1 3 6 4 3 2 1
6. cotton twill 11.5 3 4 4 3 3 3 3 3 3 3 4 3
17. nylon (FR 
backcoated)

12.3 3 1
21. olefin 7.4 2 2 3
23. cotton twill 9.5 1 5 3
24. cotton velvet 
TB117 test fabric

10 7 22 7 3 16 4 2 1 6 3 2 3 3 3 3 3 3 3 1 3
25. cotton   UFAC 
test fabric

9.0 1
26. rayon     UFAC 
test fabric

8.0 3 3 3 3 1 3 3 3 3 3 3
31. wool 12.5 3
32. leather 7.3 2
34. vinyl 21.5 3
35. polypropylene 10.0 1 1
36. polypropylene 10.0 1
37. olefin 11.5 1 3
38 cotton/ polyester 10.0 2 1 1
39. polyester/ cotton 8.3 1
40. cotton/polyester 11.0 1
41. rayon/ polyester 13.8 1

Numbers in cell refer to the number of tests conducted in this test program.

Interliner D Interliner $Interliner G
Foam U 
CPSC 

Standard 
Untreated 

Foam

Foam T Foam P Foam Z Foam J
Interliner S

Foam SFoam Y Foam R

20 - Second Small Open Flame Tests 

Wt 
(oz/yd2)

Interliner T Interliner ¢Interliner VInterliner M
Fabric Foam K Foam L
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Foam Y Foam P Foam U Foam T Foam U Foam T Foam U Foam T Foam U Foam T

5.  rayon/    
polyester/ cotton

10

6. cotton   twill 11.5 3 3
24. cotton velvet  
TB117 test fabric

10 1 1
26. rayon     UFAC 
test fabric

8.0 3 3 3 3 3 3 3 3
Numbers in cell refer to the number of tests conducted in this test program.

2

Foam U

Interliner P

Foam U

1

Foam U

2

Interliner V

Interliner V

Interliner P

Interliner P

Interliner $

Interliner P

Interliner TFabric Wt      
(oz/yd2)

Interliner P          
UFAC std. batt

20 - Second Small Flame Tests (Cont.)
Interliner P

Interliner D

Interliner D

Interliner P

Interliner T

Interliner P

 
 
 

Fabric Interliner D Interliner M Interliner T
24. cotton velvet 4 3 3
26. rayon 3 3 3

Foam K Foam P Foam Y
Fabric Interliner D Interliner M Interliner T Interliner V Interliner $ Interliner ¢ Interliner $ No interliner No interliner

5. cellulosic/ 
thermoplastic 1
24. cotton velvet 4 3 1 3 2 2 1 3 1
26. rayon 3 3 3 4 1 1 3

40 - Second Source 2 and 70 - Second Source 3 Small Open Flame Tests

Foam U
40-Second Tests  Source 2

Foam U
70-Second Tests Source 3

Numbers in cell refer to the number of tests conducted in this test program.  
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In te r lin e r  P 3
In te r lin e r  M 3
In te r lin e r  D 3

F ib ro u s  F ill T ests

N u m b er in  c e ll re fers  to  n u m b er o f te s ts  c o n d u c ted .  
 
 

Fabric Time (sec) Foam P
Interliner M Interliner D No Interliner

26. rayon 
UFAC test 
fabric 90 1 1

110 1
120 1
135 2
200 1 1
215 1

Foam U
4 - inch T- Burner Tests

Number in cell refers to the number of tests conducted in this test program.  


