
Designati。n: C592-13 

INTERNATIONAL 

Standard Specification for 
Mineral Fiber Blanket lnsulati。n and Blanket-Type Pipe 
Insulation (Metal-Mesh c。vered) (Industrial Type)1 

This standard is issued under the 自xed de日gnation C592; the number imm民liately following the designation indicates the year of 
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A 
superscript epsilon (e) indicates an editorial change since the last revi剖on or reapproval. 

Th.is standard Jws been α＇JJproved for use by age11cies of the U.S. Departmellt 矿、Defense.

1. Scope 

I. I This specification covers the co1nposition, dimensions, 
and physical prop巳rties of n1ineral fib巳r (rock, slag, or glass) 
1netal 1nesh covered and indust1ial type blanket and blanket­
type pipe insulation (typically on 24 in. (610 1nm) diameters or 
larg巳r)). Its use is for cooled surfaces at temp巳ratures op巳rating
belov, a1nbient to 0。F (- 18。C) and on heated surfaces on 
expansion joints to large diameter vessels and tanks operating 
at temperatures up to 1200。F (649。C). Sp巳cific applications 
outside the actual use temperatures shall be agreed upon 
betv,een the manufacturer and purchaser. 

1.2 For satisfactory performance, properly installed prot巳c­
tive vapor retarders or barriers shall be used on below a1nbient 
temperature applications to reduce movement of moisture/ 
water vapor through or around the insulation to\vards the 
colder surface. Failw·e to use a vapor retarder can lead to 
insulation and system damage. Refer to Practice C92 l to aid 
n1aterial selection. Although vapor retarder properties are not 
part of this sp巳Cl自cation, properties required in Specification 
Cll36 are pertinent to applications or perfon11ance. 

1.3 The orientation of th巳 fibers within the blanket is 
p1imarily parallel to th巳 heated surface. This specification does 
not cover fabricated pipe and tank \vrap insulation where the 
insulation has been cut and fabricated to provide fiber 01i巳n­
tation that is p巳rpendicular to th巳 heated surfac巳．

1.4 This standard does not purport to provide the p巳rfor­
mance requirements of hourly-rated fire systems. Consult the 
manufacturer for the appropriate system. 

1.5 See Supplementary Requirements for modifications to 
sections in this standard only when speci白ed by purchaser in 
the contract or order from th巳 U.S. Military specifications 
utilized by the U.S. Departrnent of Defense, Department of the 
Navy, and the Naval Systems Cornmand. 

’ ·n,is speci自cation is under the jurisdiction of ASTM Committee C 16 on 
Thermal Insulation and is the direct ，时ponsibi lity of Subcommittee Cl6.23 on 
Blanket and Loose Fill Insulation. 

Current edition approved Nov. I, 2013. Published December 2013. Originally 
approved in 1966. Lase previous ediLion approved in 2012 as C592 - 12. DOI: 
I0.1520/C0592-13. 

1.6 The values stated in inch-pound units are to be regarded 
as standard. Th巳 values given in parentheses are n1athe1natical 
conv巳rsions to SI uni ts that ar巳 provided for information only 
and are not considered standard. 

1.7 This standard does not purport to address all of the 
sαifety concerns, if an）飞 αssociated 1vith 巾’ use. It is the 
responsibility of the user of' this standard to establish appro­
priate safety and health practices and detennine the applica­
bility of regulatoη； re qui，百rnents prior to use. 

2. Referenced Documents 

2.1 ASTM St，αndards:2 
Cl67 Test Methods for Thickness and Density of Blanket or 

Batt Thennal Insulations 
Cl68 Terminology Relating to Thermal Insulation 
C177 Test Method for Steady-State Heat Flux Measure­

ments and Thermal Transmission Properties by Means of 
the Guard巳d-Hot-Plate Apparatus 

C356 Test Method for Linear Shrinkage of Preformed High­
Temperature Thermal Insulation Subj巳cted to Soaking 
Heat 

C390 Practice for Sampling and Acceptance of Thermal 
Insulation Lots 

C411 Test Method for Hot-Surface Perfonnance of High­
Temperature Thermal Insulation 

C447 Practice for Estimating the Maxi1num Use Ten1p巳ra­
tur巳 of Th巳nnal Insulations 

C518 Test Method for Steady-State Thermal Transmission 
Prop巳rties by Means of the Heat Flow Meter Apparatus 

C665 Specification for Mineral-Fiber Blank巳t Thermal Insu­
lation for Light Fram巳 Construction and Manufactured 
Housing 

C680 Practice for Estimate of the Heat Gain or Loss and the 
Surface Temperatures of Insulated Flat, Cylindrical, and 
Spherical Systems by Use of Computer Programs 

C795 Specification for Thermal Insulation for Use in Con­
tact with Austenitic Stainless Steel 

2 For referenced ASTM standards, visit the ASTM website, www.astm.org, or 
contact ASTM Customer Service at se., vice＠础tm.org. For Atuwa/ Book of ASTM 
Standards volume infonnalion，由fer to the standard's Document Summary page on 
the ASTNI website. 

Copyright © ASTM lnternat,onal, 100 Barr Harbor Drive, PO Box C700, West Conshoh。cken, PA 19428-2959. United Stales 
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TABLE 1 Physical Requirements 
Prope叫ies Type I Type II Type Ill 

1200 {649) 
Type IVA 

1200 (649} Maximum use temperature °F （。C)
(see 6.2.1) (Excluding metal-mesh 

850 ( 454) 1200 (649) 

all facings and metal tie- wi『es/stitching)

Apparent Thermal Conductivity8 
(Excluding all facings and 
metal tie-wires/stitching) 
max Btu, in.th 向2 年（W/m K) 

Mean Temperature, 
。F （。C)

25 (-4) 
75 (24) 
100 (38) 
200 (93) 
300 (149) 
400 (204) 
500 (260) 
600 (316) 
700 (371) 

Linear Shrinkage, max o/o at maximum 
use temperature 

Water Vapor Sorption, c max % 
by weight 
Su『face Burning Characteristics 
Maximum-flame spread index 
Maximum sm。ke developed index 
Density maximum,0 lb/tt3 (kg /m3) 

0.21 (0.030) 
0.25 (0.036) 
0.27 (0.039) 
0.34 (0.049) 
0.43 (0.062) 
0.55 (0.079) 
0.70 (0.101) 

4.0 

5.0 

25 
50 

10 (160) 
A Type IV is for the Industrial Type, non-metal-mesh covered blankets only. 

0.21 (0.030) 
0.25 (0.036) 
0.27 (0.039) 
0.34 (0.049) 
0.42 (0.060) 
0.53 (0.076) 
0.64 (0.092) 
0.75 (0.108) 
0.86 (0.124) 

4.0 

5.0 

25 
50 

12 (192) 

0.23 (0.033) 
0.24 (0.035) 
0.26 (0.038) 
0.31 (0.045) 
0.37 (0.053) 
0.44 (0.063) 
0.52 (0.075) 
0.60 (0.087) 
0.70 (0.101) 

4.0 

1.25 

25 
50 

8 (128) 

0.23 (0.033) 
0.24 (0.035) 
0.26 (0.038) 
0.31 (0.045) 
0.37 (0.053) 
0.44 (0.063) 
0.52 (0.075) 
0.60 (0.087) 
0.70 (0.101) 

4.0 

1.25 

25 
50 

8 (128) 

a Values for apparent thermal conductivity are for insulation and do not include mesh and wire through insulation thickness. Therefore, Practice C680 or other heat loss 
analysis using these data are not possible without ace。unting for heat losses through attaching media. 
c Some water sorption characteristics will change after the product is subjected to elevated temperatures within normal service conditions. 
。The maximum density specified is for the weight design purpose only and includes weight for the facings. Additional density requirements including the density for the 
blanket without facing(s) are permitted to be specified by agreement between the purchaser and the manufacturer or seller. 

C921 P1actic巳 for D巳termining the Properti巳s of Jacketing 
Materials for Thennal Insulation 

Cl045 Practice for Calculating Them1al Transn1ission Prop­
erties Under Steady-State Conditions 

Cl058 Practice for Selecting Temperatures for Evaluating 
and Reporting Thermal Properties of Thermal Insulation 

C门04/Cl 104M Test Method for Determining the Water 
Vapor Sorption of Unfaced Mineral Fiber Insulation 

C门 14 Test Method for Steady-State Thermal Transmission 
Properties by Means of the Thin-Heater Apparatus 

Ci 136 Sp巳cification for Flexible, Low Penneance Vapor 
Retarders for Thermal Insulation 

Cl304 Test Method for Assessing the Odor E1nission of 
Thermal Insulation Materials 

Cl335 Test Method for Measurin2 Non-Fibrous Content of e, 

Man-Made Rock and Sia!! Mineral Fiber Insulation e, 

Cl338 Test M巳thod for Determining Fungi Resistanc巳 of

Insulation Materials and Facings 
C 1617 Practice for Quantitative Accelerated Laboratory 

Evaluation of Extraction Solutions Containing Ions 
Leached from Thermal Insulation on Aqueous Corrosion 
of Metals 

E84 Test Method for Surface Burning Characteristics of 
Building Materials 

E136 Test Method for Behavior of Materials in a Vertical 
币1be Furnace at 750。c

2 

2.2 Other Docu,nent: 
CAN几JLC-S 102 Standard Method of Test for Surface 

Burning Characte1istics of Building Materials and Assem­
blies3 

3. Tern1inology 

3.1 Tenninology Cl68 shall b巳 the l巳nns used in this 
Sp巳cification.

3.2 Definitions ofηrms Spec叨c to This Standa,d: 
3.2.1 mean temperature一出e sum of the cold surface tern­

perature and the hot surface temperature divided by t\¥0. 

3.2.2 nietal-rnesh covered blanket- mineral fiber thermal 
insulation held together by metal-mesh facings on one or both 
sides \¥ith heat-resistant metal ties attach巳d through the blanket 
from one face to the other. 

3.2.3 metal-mesh covered blanket-type pipe-mineral fiber 
thermal insulation sized to fit around a large Nominal Pipe Size 
(NPS) and held together by 1netal-1nesh facings on one or both 
sides with heat-resistant 1netal ties attach巳d through the blanket 
fron1 one face to the other. 

3.2.4 industrial type 仰ced and u，伙iced) blanket- 1nineraI 
fiber th巳nnal insulation without a m巳tal m巳Sh COY巳ring.

3 A、，ai lable from U’1derwrite1弩 Lat》01羽tor' (UL}, 2600 N.\V. Lake Rd., Cama.s, 
\VA 98607-8542. http://www.ul.com. 
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3.2.5 industrial type (faced and u呐ced) blanket叩'Pe
pipe- mineral fiber thermal insulation without a metal mesh 
covering and sized to fit around a large Nominal Pipe Sizes 
(NPS) 

4. Classification 

4.1 Mineral fiber blanket insulation covered by this speci­
fication shall be classified into the four types shown in Table I . 
TYPE I, II, and Ill are cl ass1白ed as 1netal-mesh cov巳red
blankets and TYPE IV is classified as industrial type, non­
metal-1nesh covered (faced & unfaced) blanket. The classi自－
cation is bas巳d upon th巳 1naxi1num use ten1perature and 
apparent thermal conductivity. 

5. Ordering Information 

5. l The type, dimensions, maximum use temperature, and 
metal mesh covering or facings for one or both sides, or a 
combination thereof, shall be specified by the purchaser. A 
product certification shall be specified in the purchase order. 

6. Materials and Manufacture 

6.1 Coniposition-Minera1 仙巳r blanket shall be co1nposed 
of rock, slag, or glass processed 衍。m the molten state into 
fibrous fo1m, bonded wilh or without an organic bind巳r; the 
metal-mesh covered blank巳t is secured \vith tie-wires or melal 
stitching. Asb巳stos shall not be used as an ingredient or 
componenl part of the product. 

6.2 Facings: 
6.2.1 Types of facings for one or both sides of blanket units 

shall be specified. When both sides are to be faced, units are 
permitted to have the same or different types on the two sides. 

6.2.1.1 Th巳 user of this specification is advised that the 
maximum use temperature of some facings and adhesiv巳swill
be lower than the maximum use ternperature of the insulation. 
For exarnple, usually galvaniz巳d hexagonal wire-woven net­
ting and tie wires or stitching perform "veil under continuous 
exposure to temperatures up to 392°F (200。C). Exposure to 
ternp巳ratur巳s above this limit will caus巳 the outer free zinc 
layer to p巳巳I. Though there are potential or occasional concerns 
for corrosion conditions at various temperatures, galvanized 
\Vire, stitching, or facings are not reco1nmended for tempera­
tures abov巳 500。F (260。C). In addition, th巳 user of this 
specification shall ensure that sufficient insulation thickness is 
installed so that none of the accessory ite1ns (facings, adhesive, 
coatings, and lagging) are exposed to temperatures above their 
maximum us巳 t巳mperature. As a general rule, Practice C680 
shall be used to det巳nnine surface te1np巳ralures.)

6.2.2 Standard 乃1pes of Metal Mesh Used as Facings: 
6.2.2.1 Woven netting, No. 20 to 22 gage (0.88 to 0.73 1nm) 

diameter, galvanized wire mesh, 1 in. (25 mm) hexagonal 
shaped. 

6.2.2.2 Woven netting, nonferrous No. 20 to 22 gage (0.82 
to 0.64 mrn) diameter, 300 series stainless steel wire mesh, 1 
in. (25 rnm) hexagonal shaped. 

6.2.2.3 Stucco 巳xpanded metal lath, (painted finish, not 
flattened, not galvanized) having 1.5 in. (38 rnrn) diamond­
shap巳d op巳nings, No. 18 gage (1.2 mn1) thickness, weighing 
1.8 lb/yd2 (IO IO g/m2). 

3 

6.2.2.4 Expand巳d m巳tal lath, (painted finish, not flattened, 
not galvanized) having dian1ond-shaped openings, weighing 
2.5 lb/yd2 (1400 g/m2). 

6.2.3 Other kinds or compositions of facings are permitted 
to be speci位ed.

6.3 Maniif'acture!Fabrication: 
6.3.1 Metal mesh facing(s) shall bes巳cured to the insulation 

face on one or both side(s) with minimurn (diameter) No. 28 
gage (0.32 mm), 300 Series alloy, non-ferrous stainless steel tie 
wires or stitching no great巳r than 12 in. (305 mm) apart passing 
vertically through th巳 blanket. Spacing (attachment pattern) for 
vertical st巳巳l tie wir巳s and stitching 1nust include rows within 
2 in. (51 nun) from all edges of the blanket. 

6.3.2 Minin1u111 (diameter) No. 28 gage (0.41 min) galva­
niz巳d steel tie wires or stitching is permitted to be used for 
S巳cure1n巳nt with galvanized steel facings . 

6.4 Any non-n1etal 1nesh-facings for industrial type blanket 
and blanket-type pipe shall be adhered to the insulation face on 
one or both side(s). 

7. Physical Requirements 

7 .1 Handling and Transporting- Each piece of blanket 
insulation shall be coherent to perrηit handling I 位ansportation
and installation as a unit. 

7.2 The blanket insulation typ巳 shall conforn1 to the follow­
ing require1nents in Table 1: maxi1num use temperature, 
densily (for weight design purposes only), apparent the1mal 
conducti vit）飞 water vapor sorption, and surfac巳 burning char­
acte1islics. 

7 .3 Odor Ernission- A detectable odor of obj巳ctionable
nature recorded by more than two of the five panel members 
shall constitute rejection of the material when tested in 
accordance with 11.6. 

7.4 Corrosiνeness to Steel, Copper, Alu,ninum- When 
tested and evaluated in accordance with Speci自cation C665 in 
11.7, the corrosion resulting frorn the unfaced insulation 
blanket in contact with metal plates shall be judged to be no 
greater than comparative plates in contact with sterile cotton. 

7 .4.1 The use of Practice C 1617 is an acc巳ptable alternative 
to the t巳st proc巳dure in 7 .3 for corrosiveness to st巳巳l with the 
111ass loss corrosion rate of the steel test sample exposed to the 
unfaced insulation extract not to exc巳ed that of the 5 pp111 
chlorid巳 solution .

7.5 Non-Fibrous (Shot) Content-The av巳raged n1aximum 
shot content of mineral fiber rock or slag type products shall 
not exceed 25 % by weight as defined in 11.3. 

7.6 Maxi,num Use Te,nperature-When tesled in accor­
danc巳 with 11.1 , the blanket insulation shall not wa印， fla1ne, or 
glow during hot surface exposure. No evidence of melting or 
fiber degradation shall be evident upon post test inspection. 

7 .7 M以inuun Exothermic Ternperature- When tested in 
accordance with 11.1 , the internal te1nperature shall not at any 
time exceed the hot surface temperature by more than 100。F
(55.5。C). The 100°F (55.5°C) criterion applies du1ing heat-up 
as well as steady state conditions. Exceeding this Jirnit consti­
tutes noncompliance to specification. 
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7 .8 Non-Combustibiliη」When the blanket insulation, with 
all facings ren1ov巳d, is tested in accordance with I I. I 0, the 
record巳d temperature rise shall not exceed 1nore than 54。F
(30。C) wilh no flaming and weight loss exceeding 5 %. 

7 .9 St，创S Corrosion to Austenitic Stainless Steel- When 
sp巳cified, shall be tested and evaluated in accordance with 
11.11. 

7 .10 Fungi Resistance-Shall be t巳sted in accor由nce with 
11.12; gro\vth no greater than that on a comparative item 
(white birch wood) shall be considered lo have passed lh巳 lest

1nethod criteria. 

8. Dimensions and Permissible Variations 

8.1 Di,nensions: 

8.1. l Standard sizes of metal-mesh blanket insulation and 
non-metal-mesh industrial type blanket insulation shall be as 
follows: 

Length 

Width 

Thickness 

Standard 剖zes of me1al-mesh blanke1 insulation 
48 川。（1219 mm) and 96 in. 

2孟
(2438 mm) 
(except for Nominal f町pe

Sizes (NPS) system 
24 川。（610 mm) and 
36 in. (914 mm) 
1 to 6 in. (25 mm to 152 mm)A 
in V2 in. (13 mm) 
increments 

Standard sizes of non-metal-mesh industrial tvoe blanket insulation 
Length 48 in. (1219 mm), 96 in. (2438 mm) and 

Width 

Thickness = 

up 
1。 25 ft. (7.62 m) 
(except tor Nominal Pipe Sizes (NPS) 
system) 
24 in。（610 mm), 36 in. (914 mm), 
and 48 川. (1219 mm) 
1 to 6 in. (25 mm t。 1 52 mm)8 
in 'h in. (13 mm) increments 

A It is acceptable for thickness 。ver 2 in. (51 mm) to be comp。sed of tw。 or m。阳

blankets plied t。gether to establish t。tal thickness bef。re facings applied. 
8 Consult manufacturer for maximum available thickness. 

8.2 Ditnensional Tolerances-The aver鸣e measured length, 
width, and thickness shall differ from 由e standard dimensions 
fron1 the manufacturer by not n1ore than the following: 

Blanket Blanket-Type Blanket-Type 
Pipe Roll 

Length 土 ’A in. {13 士 ’A in. {6 -0 in., excess 
mm) mm) permitted 

Width 土’A in. (6 Not applicable 士’h in. (12.7 
mm) mm) 

Thickness 主 1/• in. (6 + •;. in. (6 -'la in. (3mm), 
mm), mm), (excess 
- 1/a in. (3 mm) - 1/a in. (3 mm) permitted) 

8.2.1 Pipe Diameters (Fit and Closure)-When filled 
around the appropriate size pipe, by banding on 9-in. (229-mm) 
centers, the longitudinal seams on both sides of the pipe 
insulation shall close alono the entire lenoth of the section or 0 

pl巳ce.

9. Workmanship 

9 .1 The insulation blanket shall have good \vorknlanship 
and shall not have defects that adversely affect its installation 
and performan臼 qualities.

4 

10. Sampling 

I 0.1 Inspection and qualification of the insulation shall be in 
accordance with Practice C390 or as olherwise speci且ed in the 
purchase order or conlracl as agr巳巳d upon belween the 
purchaser, supplier, or lh巳 manufaclurer, or a combination 
thereof. 

II. Test Methods 

11.1 Mαxiniurn Use and Exothennic Ternperature Rise一τhe
insulation blanket without any facings shall be tested in 
accordance with Test Method C411 and the hot surface 
performance section of Practice C447 at the maxirnum use 
temperature of the insulation and at the maxirnum recom­
mended thickness stipulated by the manufactw·er for that 
temperature. The test surface shall be at the intended surface 
te1nperature wh巳n test begins. No special requirements for heat 
up shall be specified by th巳 manufacturer.

11.2 Density: 
11.2. 1 The thickness and density of insulation shall be 

tested in accordance with Test Methods Cl 67. 
11.2.2 The maximum density of a rock, slag or glass type of 

blanket insulation shall not exceed that shown in Table I. 
When density is part of the purchase contracl, lhe delivered 
product d巳nsity shall b巳 calculal巳d on th巳 basis of single 
package units excluding the container and facing w巳ights and 
with a tolerance of not more than - 10 % on the individual 
container contents. 

11.3 Non-Fibrous (S阳t) Content: 
11.3.l The maximum non-fibrous (shot) content that would 

be retained on all screens (sieves) up to and including 
100-mesh (150 µm) scr臼n (sieve) as determined by the test 
rnethod and calculation pro臼<lure in Test Method Cl 335. 

11.3.2 A 1nini1num of three specimens per lot (shipment) 
shall determin巳 the averaged non-fibrous (shot) content. The 
manufacturer shall furnish certification of the shot content of 
the delivered product if so specifi巳d at ti1ne of pw-chase. 

11.4 Apparent Thertnαi Conductivity: 
11.4.1 The thermal conductivity as a function of temp巳ra­

tw·e for the representative specimens shall be detennined with 
data obtain巳d from a series of thermal tests uti lizing Test 
M巳thods C 177, CS I 8, or C 1114 as appropriate for the material 
under study. Sp巳cimen shall be tested unfaced and at a 
1naxi1num thickness of 2 in. (51 n1111). 

11.4.1.1 Test Method CS 18 shall not be used at tetnperatures 
or resistances other than those in the range of the calibration. 

11.4.1.2 Test Method Cl 114 shall not be used at temp巳ra­
tures or resistance ranges other than those with comparable 
results to Test Method Cl 77 . 

11.4.1.3 Mineral fiber blanket-type insulations for pipes are 
typically used at 24-in. (61 O-mn1) or larger diameter su1faces. 
Thermal calculations shall be bas巳d on a flat stuface. 

1 1.4.2 丁he test method selected shall have proven correla­
tion with Test Method Cl 77 over the temperature range of 
conditions used. ln cas巳s of disput巴， Test Method C177 shall be 
the final authority for 1nat巳rial having flat geometty. 

11.4.3 Practice C I 058 shall be used to obtain reco1nmended 
test temperature con1binations for testing purposes. 
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11.4.4 As speci且ed in Practice Cl045, the range of lest 
conditions must include at least one test where the hot surface 
temperature is greater than, or equal to， 由e hot limit of the 
temperature range of desired data and at least one test where 
由e cold surface temperature is less than, or equal to, the cold 
limit of the ternperature range d巳sired. Additional tests, at least 
two, shall be distributed sornewhat evenly over the rest of the 
temperature range. 

1 l.4.5 Conduct 白nal analysis of the thermal data in accor­
dance with Practice C 1045 to gen巳rat巳 a thermal conductivity 
versus temperature relationship for the specirnen. 

11.4.6 The final step of Practice Cl 045 analysis would be to 
calculate the thennal conductivity using the equations gener­
ated at a set of rnean temperatures for cornparison to the 
specification. 

11.4.6.1 While it is recommended that the specification data 
be pr巳sent巳d as thermal conductivity versus ternp巳rature,

several existing sp巳cificalions shall contain mean te1nperalure 
dala from tests conducted al sp巳cific hol and cold surface 
t巳mp巳ratures. In these cases, the thermal conductivity as a 
function of temperature from the Practice Cl045 analysis will 
provide different results. To insure that the data are compatible, 
a Practice C680 analysis, using the thermal conductivity versus 
temperature relationship from Practice Cl045 and the specific 
hot and cold surface temperatures, is required to determine the 
effective thermal conductivity for comparison to the specifica­
tion requirements. 

11 .5 Surface Burning Characteristics-Test the surface 
burning characteristics in accordance \Vith Test Method E84. 
For Canada, test in accordance with Test Method CAN/ULC­
S l 02. When the referenced Canadian document in this stan­
dard is referr巳d to in applicable Canadian building codes, the 
editions, referenced by those building codes; shall govern. The 
test shall be perfonned with any facing in place, if facing is 
intended to be th巳 end product. Tests for unfaced nlineral fiber 
blankets are allowed provid巳d th巳 facings ar巳 constructed with 
inorganic n1at巳rials and contain no organic adhesives. 

11.6 Odor Em.ission-The insulation shall be tested in 
accordance with Test M巳thod Cl304. 

11.7 Corrosiveness to Steel, Coppe1； αnd Alu,ninurn-The 
insulation shall be t巳sted in accordance with the corrosiveness 
method of Specification C665 or Practice C 1617. 

11.8 陆ter Vapor Sorption-The insulation shall be tested 
in accordance with Test Method Cl 104/Cl 104M for determin­
ing vapor sorption of unfaced mineral fiber insulation. 

11.9 Linear Shrinkage-The insulation shall be tested in 
accordance with method describ巳d in Test Method C356. 

11.10 Non-co,nbustibility-Shall be determ.ined \vith pass­
ing the requirements of Test Method El 36. 

1 l. l l Stress Corrosion Pe,jor,nance for Use on Austenitic 
Stainless Steel-When specified, test in accordance with Speci­
fication C795. All test specimens must include the facing and 
adhesive if intended to be the end product. 

11.12 Fungi Resistance-Test in accordance with Test 
Method Cl 338 using a white birch tongue depressor as the 
cornparative item. 
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12. Qualification Requirements 

12.1 The following require1nents shall be employed for the 
purpose of initial 1naterial or product qualification: 

12.1.1 Maximum use and exothermic temperatures, 
12.1.2 Apparent thermal conductivity, 
12.1.3 Non-combustibility, 
12.1.4 Water vapor sorption, 
12.1.5 Odor emission, 
12.1.6 Surface burning characteristics, 
12.1.7 Corrosiv巳ness,
12. l .8 Shot content, 
12.1.9 Flexibility, and 
12.1. l O Fungi resistance. 

13. Inspection 

13. l The following requirements are employed for the 
purpose of acceptance sampling of lots or shipments of 
quali tied insulation: 

13.1. l This test does not address the effects of thermal 
bridging due to the elf，巳ct of any tie wire systern, 

13.1.2 Density (when specified) (shall be calculated in 
accordance \Vith 11.2.2), 

13.1.3 Dimensional tolerances, 
13.1.4 Co1npliance with facing type specification, facing 

attachment, and 
13.1.5 Workmanship. 

14. Rejection 

14.l Failure to conform to the requirements in this specifi­
cation shall constitute cause for r句ection. R句巳ction shall be 
reported to the manufacturer or the supplier promptly and in 
writing. The manufactur巳r and supplier have the right to ve1忏y
the results causing the r句ection and inspect the r句巳cted

products. 

15. Certification 

15.1 When specifi巳d in the purchase order or contract, the 
purchaser shall be furnished certification that samples repre­
senting each lot have been either tested or inspected as directed 
in this specification and the requirernents have been met. When 
sp巳citied in the purchase order or contract, a report of the test 
results shall be furnished. 

16. Packaging and Marking 

16. l Pαζ-kaging一Unl巳ss other\vise specified, the ins1』latiorl 

shall be packed in the 1nanufactur巳r standar正i com1n巳rcial 
contain巳rs.

16.2 J\1arking-Unless otherwis巳 Sp巳cifi时， each container 
shall be plainly marked as follows: 

16.2.1 Blanket Insulation- Manufacturer na1ne, address and 
phone number of manufactur缸， product name, type, descrip­
tion of facing（纱， quantity in square feet (meters) and number 
of pieces, nonlinal dimensions, manufacturers lot or date code, 
and identi位cation of the material in the container. 

16.2.2 Pipe Insulation- Manufacturer name, address and 
phone number of manufacturer, product name, typ巳， descrip­
tion of facing(s), quantity in linear feet (rneters) and number of 
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pi巳ces, nominal dimensions including pip巳 size if applicable, 
manufacturers lot or date code, and identification of the 
material in the container. 

16.3 When speci且ed in the purchase order or contract, each 
container shall be marked v,ith the appropriate Specification 
C592 typ巳．

17. Keywords 

17. I blanket insulation; blanket-type pipe insulation; facing; 
metal-mesh covered; mineral fiber insulation; stitching; tie 
wires; vibration resistance 

SUPPLEM ENTARY R EQUIREMENTS 

The following supplementary requirements shall apply only when specified by purchas巳r in the 
contract or order for th巳 U.S. Military sp巳cifications utilized by the U.S. Deparun巳nt of Defense, 
Department of Navy and Naval Sea Syste1ns Command. 

Sl. Add 1.8 to Section 1, Scope: 

SI.I 1.8 Th巳 Suppl巳mentar）「 R巳quir巳m巳nts and 巳XC巳ptions

ar巳 for th巳rr
equipment for non-nuclear shipboard applications, and not 
applicable on nucl巳ar sub,narines. 

S2. Amend and Add subsections to 6.1 Con1position: 

S2.1 Aniend last sentence 6. 1-Asb巳stos and ceramic (re­
fracto1y) fibers shall not be used as an ingredient or con1ponent 
part of the product. 
S2.2 Add- 6.1. l Binder- T he organic binder shall not exceed 
1.5 % by 1nass of the total n1ineral fib巳r blanket mass less any 
facings, adhesives, and s巳cure1nent wires. 

S3. Amend 6.1 Standard Types of l\1etal Mesh Used as 
Facings: 

S3.l Delete 6.2.2.1. 

S4. Amend 6.3 Manufacture/Fab rication: 

S4. l 6.3.1 The blanket insulation shall be s巳cured between 
th巳飞Nire mesh facings, or me1nb巳rs by 300 series stainless st巳巳l
tiewire or stitching no greater than 7 in. (178 mm) apart 
passing vertically through 由e blanket. Spacing for vertical 
wires must include rows within 1 in. (25 mm) from all face 
edges of the blanket. 
S4.2 Replαce 6.3.2. 
S4.2.l 6.3.2 Type TV blanket shall not be secured between any 
wire mesh f注cings, tie-\vires, or stitching. AJI other physical 
properties shall be identical to 丁'ype Ill as shown in Table 1. 

SS. Add 7.11 Resistance to Vibration to Section 7, Physical 
Requirements: 

S5. l 7 .11 Resistance to Vibration- The insulation blanket 
without supporting members or tie \Vires, or both, shall not sag, 
settle, or shake down beyond criteria when tested in accor­
dance within Supplementary Requirements 11.13 Resistance to 
Vibration 
SS. 11. l Rejection Criteria: 
SS.11.1.l Sagdi仔erence of 3 in. (76 mrn) bet\veen before the 
test specimen and aft巳r the same test speci1nen has been heat 
treated /vibrated. 
SS. 11.1.2 Mass loss difference of 15 % b巳tween before the 
test巳d specimen and after the same test specimen has been heat 
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treated /vibrated. 
SS. 11. l.3 Detrimental heat I vibration affects the overall 
physical characteristics of the blank巳t when comparing to a test 
specimen. Obvious observations, for 巳xample, are the bolts 
cutting through th巳 insulation mat巳rial which cause large 
quantiti巳s of fiber or insulation blanket pieces to drop off the 
test stand holder during or after the test. 

S6. Replace 11 .8 ＼高Vater Vapor Sorption: 

S6.1 11.8 阳ter l句。r Sorption-The insulation shall be 
tested in accordance with Test Method C1104/C1104M for 
determining vapor sorption of unfaced mineral fiber insulation. 
The 1n oisture absorption p巳rcent will be determin巳d after 6 h at 
1 20。F (49。C) and 90 °/o relative humidity. 

S7. Add 11.13 to Section 11, Test Methods: 

S丁.1 11.13 Resistance to Vibration: 
11.13.1 Scope－一This is a 1n巳thod of determining the sag, 
“ttlem巳nt, or shak巳 down of th巳 mineral fiber blank巳t insula­
tion without the attach1nent of any tie wires or metal mesh 
coverings (facings). The co1nparison is between the measured 
mass and sag of the sample material before applying to heating 
apparatus; heating to a designated temperature; removing 
sample to a vibration machine; vibrating to a designated 
frequency, amplitude, and duration; removal fro1n vibrating 
machine; and measuring its change in 1nass and or sag. 
11.13.2 Significance and Use一It is possible that vibration after 
heating will create excessive sagging or loss of structural 
integrity of the insulation, adversely affecting overall thermal 
performance. 
11.13.3 Apparatus: 
11.13.3.1 Electrically heated hot-plate furnace capable to heat 
uniformly one side of a 24 in. (610 1nm) by 36 in. (914 nlfl1) 
panel at controlled and 1naintain te1np巳ratures of 750 ± 10。F

(400 ± 12。C) is shown in Fig. S7. I. 
11.13.3.2 Vibration 1\1achine, capable of timed end-plane 
vibrations at 12 Hz and 0.131 in. (3 1nm) amplitude (total 
V巳rtical displacement 0.131 in. (3 mm)) is shown in the 
following Fig. S7 .2. 
11.13.3.3 Balance Scale, capable of weighing 4 in. (102 mm) 
by 24 in. (610 mm) by 36 in. (914 1nm) sample up to 24 lb 士
0 .7 oz (10.9 kg :!: 1 g). 
11.13.3.4 Ruler capable of measuring up to 36 in. (914 mm) 
with :!: '132 in. (:!: 1 1nm) tolerance. 
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FIG. 57.1 Electrically Heated Hot-Plate Furnace 

11.13.4 Specimens-Cut with a knife one test specimen piece 
(representative thickness by 24 in. (610 mm) by 36 in. (914 
mm) of mineral fiber blanket without tie ,vires, facings, etc. 
The rnass of the specimen shall be determined to within :±: I 
gra,n and the density shall be calculated for identity purposes 
if multiply sarnples 创·巳 to be tested. The dimensions of each 
speci1nen shall be determin巳d by averaging 10 measure1nents 
to with in l/32 肌（ I mm) in each dimension. The sa1ne test 
speci111en shall be compared before and after heat treating/ 
vibration. 
l l.13.5 Procedure for Test Specimen: 
ll.13.5.l Th巳 test specin1en shall b巳 placed on a rigid horizon­
ta! surface \vith 6 in. ( 152 mm) of the long dimension of the 
insulation extending beyond the edge of the surface. The 
vertical distance from the horizontal surface to the bottom on 
th巳 insulation furth巳st from the 巳doe shall b巳 measured to :±: 1/i2 

"' in. （士 l mm) at ten 巳qually spaced locations. The specimen 
shall be turned over and the sag measurements repeated. The 
sag measurements shall be repeated on the opposite end of the 
specimen to provide four each “ sag” average lengths. 
11.13.5.2 The measurements shalJ be completed within 5 to 30 
min after the specimen is positioned. The average of the 40 
measure,nents shall be identi fi巳d as the control specimen sag 
length. 
1 l .13.5.3 Record the following measur巳ments for comparison: 
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Measurement 
Descript i。ns

Mass of specimen before heating and 
vibrati。n

Average 1 O Sag, end up; before 

Average 1 O Sag, end down; bet。『e

Average 10 Sag，。the『 end up; before 

Average 10 Sag, other end d。wn;
before 

Test specimen 飞ag" average lengths 

Mass of specimen after heating and 
vibration 

Average 10 Sag, end up; after 

Average 10 Sag, end d。wn; after 

Average 1 O Sag, other end up; after 

Average 10 Sag, othe『 end down; after 

Any pertinent unusual 。bservation

主

主

＝且

>>

11.13.6 Procedure for Heat and Vibration: 

Rec。rded
Measurements 

11.13.6.1 Place test specimen on the hot-plate furnace surface. 
Subject one face (bottom side) of the specimen to the following 
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FIG. 57.2 Vibration Machine 

time te1np巳rature sch巳dule heat-up. Expose the top fac巳 to

ambient room temp巳ra饥ire.

Ramp Time 
0-10 min 
10悼20 min 
2。”30min

30-300 min 
After 300 （拿到 min

Temperature 
Ramp from room temperature to 250。F (121 。C)

Ramp from 250。F {121 。C) to 500。F (260。C)
Ramp from 500。F (260。C) to 750。F (399。C)

Hold at 750。F (399。C)

Turn o胃 heat and all。w to c。。l t。
ro。m temperature for 17 t。 24 h 
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11.13.6.2 Remove sp巳cimen from furnace taking particular 
care not to drop or lose any blanket insulation. 
11.13.6.3 After the h巳at treated specin1en has be巳n cooled 
significantly to handle, horizontally 1nove the blanket insu]a­
tion to the horizontal mounting holder on the vibration ma­
chine. Impale the heat treated blanket with the heated side of 
the blanket toward the r巳moved horizontal vibration hold巳r on 
six equally spaced 3/s in. (l O mm) diameter bolts and fasten 
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with 1 in. (25 min) wash巳rs on the outside face/surfac巳 of the 
blanket material. Attached the vibration holder with the at­
tached blanket insulation in a vertical configuration on to 由e
vibration machine. 
11 .13.6.4 Operate vibration machine for 6 h at 12 Hz and 
amplitude total displacem巳nt 0.131 in. (3 tnm). 
11.13.6.5 During Vibration, make note of any pertinent obser­
vation. 
1 l.13.6.6 After vibration time has expired, removed the holder 
with the pinn巳d blanket insulation from the vibration machine 
and lay the flat side (insulation on upper side) of holder 
horizontally on the table. Re1nove the l in. (25 111m) wash巳r
and carefully remove the “ heated/vibrated" specimen for 
weighing and sag tes ting. 
11. 13.6.7 Move control/vibrated test speci111en back to the 
01iginal horizontal surface r巳fer巳nced in paragraph 11.13.5.1 
and perfonn the total sag testing procedures per 11.13.5.1 
through 11.13.5.3. 
11.13. 7 Calculations : 

11.13.7.1 Calculate the sag diff，巳renc巳（s) as follows: 

$ ,. - $ In· = $ dh" 

~vhere: 

孔 ＝ average 40 1neasuren1ents of sag on the control 
specimen, 

S11,, = average 40 measurements of sag on the h巳at/vibrated
specimen 

sdhv = total sag difference, b巳tw巳巳n test specimen and 
heated/vibrat巳d speci1nen. 

11.13.7.2 Calculate mass loss di仔erences in percent as follows: 

where: 

WC 
l叽v
pd/Jv 

斗v - 1-v. 
」τ」工＝ (P d,,J o/o 

1nass of test specin1en, 
mass of heat/vibrated specimen, 

- percent di仔巳rence between test specin1en and heated/ 
vibrated sp巳cim巳n .

1 l.13.8 Precision and Bias: 

1 l.13.8. J Precision一It is not possible to specify the precision 
of the procedure in 11. 13 R创istance to Vibration b巳cause the 
only t巳st data and details for 28 1nineral fiber high temperature 
insulation specin1ens were provided by Tennessee Technologi­
cal University for the Naval Ship Syster口s Engineering Station. 
This test research report by Dr. David W. Yarbrough has been 
filed at AST讥f International Headquarters. 
11.13.8.2 Bias-No information can be present创 on the bias 
of the procedure in 11.13 Resistance to Vibration because no 
1naterial having an ace巳ptabl巳 refer巳nc巳 value is available. 
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