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THERmAL CONDUCTIvITy OF PyROGEL XT ACCORDING TO ASTm C 177

Third-party validation of the thermal conductivity of Pyrogel XT was acquired at temperatures ranging from 0°–650°C 
(32°–1200°F)	under	a	compressive	load	of	2	psi.	The	final	report	displaying	the	full	thermal	conductivity	curve	is	shown	in	
Appendix A.

Thermal Conductivity

ASTm E 84 – SURFACE BURNING CHARACTERISTICS

Pyrogel XT was tested in accordance with ASTM E 84, the Standard Test Method for Surface Burning Characteristics of 
Building Materials, and is given in Appendix B.	Pyrogel	XT	exhibited	no	ignition	during	testing	and	thus	satisfies	the	
criteria	for	a	Class	A	rating	with	a	flame	spread	index:	0,	smoke	developed	index:	5,	and	fuel	contribution:	0.

ASTm E 1354 – STANDARD TEST mETHOD FOR HEAT AND vISIBLE SmOKE RELEASE 
RATES FOR mATERIALS AND PRODUCTS USING AN OXyGEN CONSUmPTION 
CALORImETER

Pyrogel	XT	was	tested	in	accordance	with	ASTM	E	1354	at	an	incident	heat	flux	equivalent	to	a	cellulosic	fire	(50	kW/m�).   
The testing was performed in triplicate with no signs of ignition for all samples, resulting in a total heat release of zero 
and effective heat of combustion of 730 J/g. These third-party test results can be found in Appendix C.

BS EN 13501-1:2007 – REACTION TO FIRE PERFORmANCE

The	reaction	to	fire	performance	of	Pyrogel	XT	was	evaluated	via	BS EN 13501-1:2007. Pyrogel XT (5-10 mm) achieved 
a	reaction	to	fire	classification	of	A2-s1,	d0	for	construction	applications	and	as	a	suspended	ceiling	membrane.	EN ISO 
1716 and EN 13823	were	carried	out	as	part	of	this	testing,	and	all	results	were	compliant	for	Class	A2	classification.	
Third-party test results can be found in Appendix L.  (Click	bolded	text	to	jump	to	specific	section.)

Non-Combustibility and Fire Performance
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Non-Combustibility and Fire Performance

BSS 7239:88 – TEST mETHOD FOR TOXIC GAS GENERATION By mATERIALS ON 
COmBUSTION

Quantitative	analysis	of	potential	toxic	combustion	gases	was	determined	for	Pyrogel	XT	via	Boeing	Support	Specification	
7239.	Specifically,	representative	production	samples	were	exposed	to	flaming	combustion	conditions	(25	kW/m�) as 
dictated by ASTM E 66�. The levels of CO, HF, HCl, NOX, SO� and HCN were determined via Drager colorimetric gas 
analyses. All of the gases were below the detection limits with the exception of CO and NOX, which exhibited levels of 100 
and	5.0	ppm,	respectively.	While	no	specific	pass/fail	criteria	exists	for	BSS	7239,	the	measured	levels	of	CO	and	NOX are 
significantly	below	the	accepted	transportation	industry	standards	of	3500	and	100	ppm,	respectively.	The	third-party	test	
results for BSS 7�39 can be found in Appendix E.

ISO 1182:1990 – TEST FOR NON-COmBUSTIBILITy

The	non-combustibility	of	Pyrogel	XT	was	assessed	via	the	methods	outlined	in	ISO	1182.	The	mean	duration	of	flaming,	
average specimen temperature and average furnace temperature for a representative sample of Pyrogel XT was 0 sec, 
3�°C and �7°C (90°F and 81°F), respectively. This performance meets the criteria for non-combustibility as set forth in 
the	1990	edition	of	ISO	1182	and	is	consistent	with	a	Euroclass	A2	Fire	classification.	Third-party	ISO	1182	test	results	
can be found in Appendix D.

UL 1709 – RAPID RISE FIRE TESTS OF PROTECTION mATERIALS 
FOR STRUCTURAL STEEL       (Pyrogel XTF only)

Testing	was	conducted	on	Pyrogel	XTF	to	evaluate	its	fire	resistance.	Testing	was	conducted	in	accordance	with	UL	1709-
05 Standard for Rapid Rise Fire Tests of Protection Materials for Structural Steel. Results were as follows:

The third-party test results for UL 17090-05 can be found in Appendix F.

48 mm           184 min
66 mm           >�40 min

1� mm           68 min
30 mm           13� min
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ASTm C 356 – LINEAR SHRINKAGE UNDER FULL THERmAL SOAK

The dimensional stability of Pyrogel XT at elevated temperatures was ascertained by testing according to the methods 
outlined in ASTM C 356. A linear shrinkage of 1.3% and a total mass loss of 1.1% was observed for Pyrogel XT after a 
�4-hour exposure at 650°C (1�00°F). Third-party ASTM C 356 test results can be found in Appendix H.

ASTm C 411 – HOT SURFACE PERFORmANCE (FLAT PLATE CONFIGURATION)

The	maximum	use	temperature	of	Pyrogel	XT	was	confirmed	by	testing	material	according	to	ASTM	C	411	in	a	flat	plate	
configuration.	Specifically,	a	60	mm	stack-up	of	Pyrogel	XT	was	exposed	to	a	hot	surface	at	650°C	for	a	period	of	96	
hours. The maximum midpoint temperature of the stack-up was measured at 463°C with a cold face temperature of 
65.6°C, indicating the absence of any unusual exothermic heat rise. After testing, Pyrogel XT retained structural integrity 
and exhibited no signs of warping, delamination, or cracking. Third-party test results for ASTM C 411 can be found in 
Appendix H.

ASTm C 411/C 447 – ESTImATION OF mAXImUm USE TEmPERATURE AND HOT SURFACE 
PERFORmANCE (PIPE CONFIGURATION)

The maximum use temperature of Pyrogel XT was assessed using the methods outlined in ASTM C 447 using material 
shrinkage	and	degradation	in	thermal	performance	during	ASTM	C	411	testing	as	the	main	criteria.	Specifically,	60	mm	of	
Pyrogel XT was installed on a 3.5” pipe and subjected to heating to 650°C (1�00°F) for a period of 96 hours. The average 
percent shrinkage across the leading edge (i.e. hot face) was measured at 1.77%. Interply thermoucouples located 
between layers �-3, 4-5, 6-7, 8-9, and 10-11 were stable throughout the test, indicating the absence of any exothermic 
heat rise. Third-party ASTM C 411/C 447 test results are found in Appendix G.

Dimensional Stability
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ASTm C 1104 – WATER vAPOR SORPTION

The amount of water absorbed upon exposure to high humidity conditions was determined via the methods outlined 
in	ASTM	C	1104.	Specifically,	Pyrogel	XT	exhibits	an	average	weight	gain	of	2.25%	upon	exposure	to	95%	RH	at	49°C	
for 96 hours. Pyrogel XT exceeds the requirements for water vapor sorption as outlined in ASTM C 547, the Standard 
Specification	for	Mineral	Fiber	Pipe	Insulation.	Third	party	test	results	can	be	found	in	Appendix I, Table 2.

ASTm C 1511 – DETERmINATION OF WATER RETENTION

Water retention test results for Pyrogel XT are given in Appendix I, Table 3. The average weight gain for a 10” x 10” 
sample	was	16.3	grams,	which	translates	to	a	water	uptake	of	4.2	vol	%.	It	was	estimated	that	a	significant	majority	of	
this water uptake was attributed to the presence of microscopic water droplets adhered to the surface of the insulation 
and	not	solely	from	bulk	absorption.	We	have	thus	conducted	testing	using	a	modified	ASTM	C1511	procedure	that	
includes the removal of these surface species via contact with saturated paper towel. The results of this testing indicated 
that the bulk water uptake of Pyrogel XT was consistently <0.5 vol %.

ASTm C 1559 – WATER WICKING

The propensity for Pyrogel XT to wick water was determined by the methods outlined in ASTM C 1559. Pyrogel XT is 
hydrophobic and exhibits no water wicking for the duration of the test (168 hours). Third-party test results are shown in 
Appendix I, Table 5.

Water Resistance/Permeability
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ASTm C 165 - COmPRESSIvE STRENGTH

The	compressive	resistance	of	Pyrogel	XT	was	acquired	according	to	the	methods	outlined	in	ASTM	C	165.	Specifically,	
the compressive resistance was determined at 10% and �5% strain for Pyrogel XT. The compressive stress at 10% and 
�5% strain for a single ply of Pyrogel XT was determined to be 10�.9 kPa and 18�.9 kPa, respectively. Similar results were 
obtained for a 5-ply specimen, which exhibited a compressive resistance of 103.1 kPa and �17.4 kPa at a 10% and �5% 
strain, respectively. Third party results are shown in Appendix I, Table 4.

ASTm C 592-04 – HEAT AND vIBRATION AGING

The	heat	and	vibration	aging	characteristics	of	Pyrogel	XT	were	tested	via	ASTM	C592-04	(Section	11.11,	Modified).	The	
specimen was thermally soaked at 400°C for 96 hours and then vibrated horizontally for 6 hours (1� Hz, displacement of 
3 mm peak to peak). Pyrogel XT showed a -0.19% mass change after vibration. Third-party test results can be found in 
Appendix K. 

ASTm C 795 – CORROSION TEST

This report details the results of a �8-day corrosion test (ASTM C 69�) and the pH and chemical testing of water 
extraction	(ASTM	C	871)	of	Pyrogel	XT	BLKT	1205	as	determined	by	ASTM	C	795,	standard	specification	for	thermal	
insulation for use in contact with austenitic stainless steel. Pyrogel XT BLkT 1�05 met the chemical requirements of ASTM 
C 795, falling within the “Acceptable” range of the “Acceptability Curve.” Third party results are shown in Appendix J.

ASTm D 5034 – TENSILE STRENGTH

The tensile strength of Pyrogel XT was determined for a single ply of 5 mm material according to the methods outlined in 
ASTM D 5034, Standard Test Method for Breaking Strength and Elongation of Textile Fabrics. The average tensile strength 
for Pyrogel XT was determined to be 490 N in the machine direction and 370 N in the cross-direction. Third-party test 
results can be found in Appendix I, Table 6.

Other
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