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SUPERSEDING

I

MIL-I-22023C
10 May 1968
(See 6.5)

MILITARY SPECIFICATION

INSULATION FELT , THERMAL AND SOUND ABSORBING
FELT , FIBROUS GLASS, FLEXIBLE

This SpeCifiCaLiOm is approved for use by all Departments and Agencies
of the Department of Defense.

1. SCOPE %

1.1 =. This specification covers lightweight, faced and unfaced
flexible fibrous glass felt for thermal and sound absorbing insulation for use
in ‘temperatures up to 204 degrees Celsius” (“C) (400 degrees Fahrenheit (“F)).

1.2 Classification; The fibrous glass felt insulation shall be of the

following types and classes as specified (see 6.2. 1). The claaaes are dif-
ferentiated according td n6minal densities “(see table I).

TABLE 1. Nominal density.

Types

Type, I:. Unfaced, thermal Ee$.t
Claaa 2
Clasa 3
class 4
Class 5
Class 6

Type, 11: Unfaced, sound absorbing “felt
,Class 2
class 3
class 4
Class 5
Class 6

Type 111: Faced, thermal and sOund
absorbing EeIt

kglm3 lb/ft3

Beneficial comments (recommendations, additions. deletions) and any pertinent
data which may be of uae in improving this document should be addreased to:
Commander, Naval Sea Systems Command, SEA 5523, ,Department of the Navy,
Washington. DC 20362 by using the self-addressed Standardization Document
Improvement Proposal (DD Form 1426) appearing at the end of this document
or by letter.
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2. APPLICABLE DOCUMENTS

2.1 Government documents .

2.1.1 Specifications and standards. Unless oLherwise specified, Lhe fol-
lowing specifications and. sLandards of Lhe issue lisLed in LhaL issue OF the
DeparLaen L of Defense Index of Specifica LiOns and. Standards (DoDISS) specified
in the solicitation form a psr L of Lhis specifica LiOn to the extenL specified
herein.

SPECIFICATIONS

FEDERAL
TT-P-98
PPP-B-636

MILITARY
MIL-I-742
tlIL-Y-l140,
tiIL-A-3316
MIL-E-179 70

IIIL-C-20079

STANOARDS

FEOERAL
... FED-STD-313

MILITARY
H2L-STD-105

MIL-STD-129 ‘ -
MIL-STD-1 67.-1 -

MIL-STD-1623 -

(CODies of specifications

Paint: Steqcil, Flat.
Boxes. Shipping, Fiberboard.

Insulation, Board, Thermal, Fibrous Glass.
Yarn, Cord. Sleeving, Cloth and Tape - Glass.
Adhesives , Fire-Resistant, Thermal Insulation.
Enamel, Nonf laming (Dry), Chlorinated Alkyd
Resin, Soft White , Semigloss, Fo’rmula 124/58.
Cloth, Class; Tape, Textile, Glass ;’and Thread
Glass.

Material Saf et- Data Sheets, Prkparat i“onand the
Submission of.

Sampling Procedures and Tables for Inspection
by Attributes.

Msrking for Shipment and Storage.
Mechanical Vibration of Shipboard Equipment
(Type I - Environmental and Type II -.
Internally Excited) .

Fire Performance Requirements and Approved
Specifications for Interiot Finish Materials
and Furnishings (Naval Shipboard” Use) .

and stsndards reauired bv contractors in ... . . . . . —— .,.
connection with specific acquisition functions should be obtained from the
cont~acting activity or as directed by the contracting officer. )
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2.2 OLher publications. The ‘following documents form a pare of this

specification Lo Lhe exLent specified herein. The issues of Lhe documents which

are indica Led as DoD adopted shall be the issue listed in Lhe currenL DoDISS and
the supplement LhereLo, if applicable.

NATIONAL MWOR FREIGHT TRAFFIC ASSOCIATION, INC. AGENT
NaLional Mocor Freight Classification

(Application for copies should be addressed Lo the NaLional Motor Freight
Traffic Association, Inc. , AIA TRAFFIC Dept. , 1616 “’P”.Stree L, NW, Washington,
DC 20036. )

AMERICAN SOcIETy FOR TEsTINc AND MATERI& (AsTM)

C 165 -
C 167 -

c l?? -

C203’ -

C 423 -

D 1448 -
E70-

E 84 ‘-

%
Measuring Compressive Properties of Thermal Insulations.
Thickness and Density of Blanket or Batt-Type
Thermal Insulating Materials.
Steady-State Thermal Transmission Properties by
Means of Lhe Guarded HOL Plate. (DoD adopted)

Breaking Load and Calculated Flexural Strength
of Prefortned Block-Type Thermal Insulation.

Sound Absorption and Sound Absorption Coefficient
by the Reverberation Room Method.

Micronaire Reading of Cotton Fibera.

DH of Aoueous Solutions with the Glass Electrode.
-(DoD adopted)
Standard Teat Method. for Surface Burning Characteristics
of Building Materials. (DoD adopted)

(Application for copies should be addressed to the American Society
for .Testing and .MaLerials, 1916,Race Street, Philadelphia,. PA 19103. )

UNIFORM CLASSIFICATION COMMITTEE AGENT
Uniform Freight Classification Ratings , Rules and Regulations

(Application for copies should be addressed to the Uniform Classifica-
tion Committee Agent, Tariff ..Publication Officer, Room 1106. 222 SOuth
Riverside Plaza, Chicago, IL 60606. )

(Induetry association specifications and standards are generally available
for reference from libraries. They are also dlsr.ributed among’ technical groups

and using Federal agencies. )

2.3 Order of precedence. In the event of a conflict betwed; the text of
this specification and the references cited herein. the text of this euecifi-. .
cation shall take precedence.

3: REQUIREMENTS

3.1 First article inspection. When specified;
furnish sample uni Ls for first article inspection and
6.3, and 6.3.1).

the contractor shall

aPproval (see 4.2, 6.2.1,

3
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I

3.2 Material. Type I and 11 materials shall be glass , processed from a

molten state inLO a fibrous f6rm, bonded with a binder t.oform a flexible
felt. Type III maLerials shall be fibrous glass board bonded with glass yarns

(see MIL-Y-1140) laminated to a polyester film. If an adhesive is used it
shall conform LO the requirements of MIL-A-3316. Asbestos fibers and components
cOnLaining asbestos fibers are prohibited. A certificate of compliance shall
be required Lhat, Lhe material is asbestos free in accordance with the data
ordering documen L (see 6.2.2).

3.2.1 Recovered materials. Unless otherwise specified herein, all
material, incorporated in the insulation felL covered by this specification
shall be new and shall be fabricated using materials produced from recovered
materials LO Lhe maximum exten L practicable wiLhou L jeopardizing the inLended
use. The term ““recovered materials”” means materials which have been collected
or recovered from solid waste and reprocessed to become a source of raw materi-
als , as opposed to virgin raw materials. None of the above shall be interpreted
to ❑ean that the uae of used or rebuilt products is allowed under this sr.ecifi-

~

cation unless otherwise specifically specified.

3.2.2 Fiber diameter. The average fiber diameter shall not exceed 1.5 x
10-4 centimeters (cm) (0.00038 inch) (aee 4.5.1).

3.2.3 Nonfibrous material (shot) content. The nonfibrous material (shot)
content (Lypea 1. 11, and type 111 exclusive of facinK) shall be not greater
than 1.5 percent by rosa? when tested’ aa specified in ~.5.2.

3.2.4 ~. Ffbroua glass tape covering the butted joints of the board
shall conform Lo type 11, claas 1 of MIL-C-20079.

3.2.4.1 Adhesive bond strength (type III). Adhesive bond sLrength for
tape shall conform to the requirements of claaa 1, grade A of MIL-A-3316.
Adhesive bond sLrength shall not be less than 3 pounds when tested as speci-
fied in .4.5.3.

3.3 Dimensions and densities .

3.3.1 Dimensions.

3.3.1.1 Length of rolIs (types I, II, and 111). Thicknesses greater than
25 millimeters (mm) (1 inch) and all clasa 6 materiala may be furnished either

in flexible blanket or cut aheeLs unless specified (ace 6.2.1).

3.3.1.1.1 Continuous. Fel L shall be furnished in rolle with minimum
lengLhs as specified in table IA and requested in 6.2.1. ,.

TABLE IA. LengLh of rolls (all types).

m“

4
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3.3.1 .1.2 CUL sheets. ROLLS may contain more than one piece with mininum

lengths as specified in table IB and requested ‘n 6“201-

L
Types

1 and 11

III

3.3.1.2
Lable II (see

TABLE IB . Length of cut pieces.

Dimension

Meters Feet Millimeters Inches

3 10

910 36

1220 48

.-

Width. The width of Lhe rolls shall be in accordance with
3.3.1.4, 4.5.4.2, and 6.2.1):

TABLE 11. Width of rolls.

Dimension

Types’ Millimeters Inches

I and 11 610 24

910 36

1220 48

L830 72

111 610 24

Thickness. The felt shall be furnished in accordance with

table III (ace 3.3,1.4, 4.5.4.3 and 6.2.1).
3.3.1.3

TABLE Ili . Thicknees of felt.

Types

I and II

111

Dimen

Millimeters

13
25
38
51
64
76
89
102

19
25
38
51

.on
Inches.

.5
1.0 ,.
1.5
2.0
2.5
3.0
3.5
4.0

.75

1.0
1.5
2.0

5
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3.3.1.4 Tolerances. Tolerances on length, width, and Lhickness@s shall
noL exceed plus or minus 3 mm (1/8 inch) from Lhe values shown in tables 1. 11.
and 111.

3.3.1.5 Facing aLinemenL . In case Lhe facing maLerial does not cover
Lhe enLire surface of Lhe board, Lhe uncovered portion of the board shall
noL exLend back E“rther than 3 mm (1/8 inch) from any edge. The facing shall
nOL eKLend aver Lhe edge of the board more Lhan 3 mm (1/8 inch) except as noted
in 3.3.1 .5.1 (see 4.5.4.4).

3.3.1.5.1 Special wraparound facin~. Special order faced panels may’ be
iequired in accordance wiLh 6.2.1. This Lype of special facing may extend
over Lhe edge of Lhe panel more than 3 mm. according Lo the specific order.

3.3. 1.6 PafnLablli Ly. The faced board, as furnished, shall be compatible
wiLh and shall hold one coat of paint in accordance with MIL-E-17970, after
one coat of Latex Emulsion flat primer (Ocean Chemicala, Inc. No. 634, or
equal) has been applied to Lhe type 111 facing (see 4.5.5).

3.3.2 Density. The insulation fel~ shall conform to the following den-
siLies within a plus or minus tolerance of 10 percent (see table IV and 4.5.6).

Types I and 11

class 2 ---—
3 ------
4 -----

5 ------

6 ----—

Type III -—---

7
kg/m3 lb/ft3

12 0.75
.16 1.0
24 1.5

w
3.3 Kerfin&. Type 111..panels shall be capable of

degree .V-groove to facilitate bending when the panel ia
angle. The facing material ~hall be flexible to form a
Lhe kerfed joint (see 4.5.7).

3.4 Binder content. Type I and 11 binder content
percent by weight (ace 4.5.8).

being kerfed with a 90
folded to a right
neat square corner at

shall not exceed 30

,.

3.5 Alkalinity and pH. The alkalinity of the felt expressed aa equiva-
,lent sodium oxide (Na20) shall be not greater Lhan 0.60 percent when tested
as specified in 4.5.9. The pH shall be not less Lhan 7’.S nor more than 12.0
when measured as specified in ASTM E 70 (see 4.5.9).

3.6 Flexibility. The felt shall ahow no visible rupture or cracking on
the ouLside surface and shall spring back to the original shape and dimensions
when Leated as specified in 4.5.10 for types I and 11. Type 111 shall meet the
compression requirements of 3.6.1.

6
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3.6.1 Compression for type III. The unit load required to compress the

board LO 40 percenL of iLs ort.glnsl thickness shall average not less than 1246
NewLon per square meLer (N/m2) (255 pounds per square foot (lb/ fL2)) (see 4~5.11).
Upon comple LiOn of Lhe LesL, Lhe board, after a 5-minute interval, ‘shaII return
LO at leaaL 70 percent of its original thickness.

3.7 Fire resi~Lance. Type I and II materials shall have a flame spread
raLe less than 25 and smoke development of leaa Lhan 50 when tested as specified
in .4.5.12. Type III maLerials shall be tea Led in accordance with the method
in appendix A. Flaahover time shall be greater than 10 minutes.

3.8 Thermal conductivity (Lype I and III). The thermal conductivity
(k) of LYPe I felt shall not exceed the values shown ii table V (see L.5.13).
LYPe 111 maLe Kial shall cOnfOrm to L&e Lhermal requirements of MIL-I-742.

TABLE V . Maximum thermal conductivities (type I).

Clasa Maximum Lhermal cond~ctivity (k) at mean temperaLurea

4-C (25”F) 10”C (50”F) 24°C (75”F) 38”c (1OO”F) 94°C (20°F)

(k) = Watt per meter degree Kelvin (BTU - inch per hour square
feet ‘F)

2 0.26 0.28 -0.36 0.32 0.43

3 0.24 0,26 0.28 0.30 0.39
4 0.23 0.24 0.26 0.28 0.35
~.

0.22 0;23 0.24 0.2s 0.31

6 0.21 0.22 0.23 0.24 0.30

3.9 Vibration resistance (type 11). There shall be not more than a 0.50

percent mass leas of Lhe material and no sagging or settling of type II felt
when subjected to the vibrstlon teat apecified”in 4.5.14 through 4.5.14.2.

3.10 Sound absOrpLion .coefficients (type II). The coeff icients of
absorption for types 11 and 111 felt shall be not less than the val,uea shown
in table VI (see 4.5.15).

“7
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TABLE VI. Coef ficienLs of sound absorption (types 11 and III).

I Nominal thickness of fel~ Frequency, Hz

Dimensions . 125 250 500 1000 2000 4000 NRc
Types mm ,Jnches

II 13 .5 0.04 0.10 0.20 0.40 0.55 0.55 0.31
25 1.0 .06 .20 .45 .65 .65 .65 .49
51 2.0 .15 .40 .75 .75 .75 .70 .66
76 3.0 .20 .60 .90, .80 .80 .75 .77
102 L.o .25 .65 .95 .85 .85 .80 .82

111 51 2.0 .43 .96 1.: .70 .51 .35 .80

3.11 Material safety data sheet. The contracting activity shall be pro-
vided a malerial aafe Ly data sheet (MSDS) at the time of contract award. The
MSDS is form OSMA-20 and is parL of FED-STD-313 . The MSDS shall be included
with each shipment of the material covered by this specification.

.4. QUALITY ASSURANCE PROVISIONS

fi.1 Responsibility for Inspection. Unleaa ntherwiae specified in the
con LracL or purchase order, the contractor is responsible for the performance of
all inspection requi.rementa aa specified herein. Except as otherwise specified
in the conLract, or purchase order, Lhe contractor may use his own or any other
facilities suiLable for the performance of the inspection requirements specified
herein, unless disapproved by the Government. ” The Government reserves the right’
Lo perform any of Lhe iriSpecLiOnS aet forLh in the specification where such
inspections are ‘deemed necessary to assure supplies and services conform to
prescribed requirements.

.4.1.1 Inspection conditions. Unless otherwise specified, all inspections
shall be performed in accordance wfLh the” test conditions specified in section
4.5.

4.2 First arLicle inspection. First article inspection shall consist of
Lhe first arLicle examination and tests shown In table VII.

,.

8
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TABLE VII. First article examination and tests.

Inspect ions/characteristics Requirements Tests

Fiber diame Ler . 3.2.2 4.5.1
Nonfibrous ma Lerial (shot) conten L 3.2.3 4.5.2
Adhesive bond sLreng Lh of Lape 3.2.4.1 4.5.3
LengLh 3.3.1.1 4.5.4.1
Wid Lh 3.3.1.2 4.5.4.2
Thickness 3.3.1.3 4.5.4.3
Facing alinement 3.3.1.5 4.5.4.4
PainLability 3.3.1.6 4.5.5
Density % 3.3.2 4.5.6
Kerfing 3.3 4.5.7
Binder Con Lent 3.4 4.5.8
Alkalinity and PN 3.5 4.5.9
Flexibility 3.6 4.5.10

Compression 3.6.1 4.5.11
Fire resistance 3.7 4.5.12
Thermal conductivity 3.8 4.5.13
Vibration resistance 3.9 4.5.14

Sound absorption 3.10 4.5.15

4.3.1 Lot. For purposes of sampling, a lot shall consist of all felt of
the same typ~class, thickness, and wid-th produced in one plant under essen- .
tially the same conditions and offered for delivery at the same time.
.,

4.3.2 Sampling for test. Samples shall be”selected from each lot at

random for the teata specified in 4.3.4. The total quantity of felt in square
feet shall be the lot size. and the number of teaL specimens shall be in accord-
ance wiLh MIL-STD-105 at inan~r~+ fin level S-1 -

4.3.3 Fire reaiatance $.pecimen. For typea I and II, a sample 57 cm
(20 inches) wide by 7 meters (24”feet) lnng ~hall be tested in conformance
with ASTM E 84. Sample aet for type 111 materials shall be aa follows: 1
piece 30 by 78 inches by 1 lfich to line the front, back and. ceiling of the box;
and 2 pieces 30 by 24 inches by 1 inch to line the aides of” the box. A minimum
of three sample seta shall be tested and the average shall conform to the
requirements of 3.7. ,.

.4.3.4 Tests. The sample8 selected in accordance with 4.3.2 shall be
subjected to the tea La specified in 4.5 to determine conformance with this
specification. If the number of samples tea ted exceeds the Acceptance Quality
Level (AQL) stated in 6.3.2, this shall be cauae for rejection
lot .

4.4 Quality conformance inspection. Quality conformance
consist of the examination specified in 4.4.1.

of Lhe entire

inspection shall

9
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4 .4.1 Sampling for visual and dimensional examination. A random sample
of rolls or sheets shall be selected from each lot offered for inspection in
accordance wiLh MIL-STD-105 aL inspection level II. The AQL shall be 2.5
percen L defecLive for LypeS I and II. Type 111 AQL shall be 6.5 percent
defective.

4 .4.2 Rejec Lion. A~y roll or shee L containing one or more visual . dimen-
sional , or densi Ly de fecLs shall nOL be offered for delivery, and if the number
of Lhe defecLive rolls or sheets in any sample exceeds the acceptance number
for
Lhe

one

Lhat sample, Lhis shall be cause fir rejection of Lhe lot represented by
sample.

4.5 Test procedures .

4.5.1 Fiber diameter. The diameter %f the fiber shall be determined by
of the following methods:

(a)

(b)

Microscopic. Diameter of the fiber shall be determined micro-
scopically on the basis o.fmeasuring 50 fibers on each of the
samples selected on a per lot basis (see 4.3.1). The average
diameter for purposes of determining conformance with 3.2.2
shall be the average of all measurements on all samples.

Air flow. The air flow method as measured by the Micronaire
instrument in accordance with ASTM D 1448.

4.5.2 Non fibrous material (shot) content. For types I, 11 and 111
exclusive of facing, the nonfibrous material (shot) contenL of 10 grams (g) of
each sample shall be determined by finely separating or breaking it up by
means of a piece of soft rubber against s coarse screen direc Lly into a nest

of twO U.S. Standard sieves, Nos. 30 and 50, and a receiving pan. A soft
brush or other means , at the discretion of. the operstor, msy be used to
facilitate sieving. Long fibers may be removed by hand or gentle blowing
if their horizontal orientation prevents them from paasing through. Shake by
machine or by hand until essentially all the fiber haa been removed from the
LWO 6ieVes. The fine splinters and dust shall be aspirated and the remainder
of the material clinging to the Nos. 30 and 50 sieves shall be combined and
weighed. divided by the sam~le mass . and multiplied bv 100 to give the shot-.
content In percent. CAUTION : At ail stages o) this ~eat, avoid any loss
shot which would invalidate the test results. . .

4.5.3 Adhesive bond strength of tape (type III Butt Joint Seams )..
Adhesive bond strength shall be determined in accordance with MIL-A-3316,
using cement conforming to clasa 1 of MIL-A-3316, and fibrous glass t~pe
conforming to L“ype 11, class 1 of MIL-C-20079. The tape shall be applied
the face surface (see 3.2.4.1).

4.5.4 Dimensions.

of

to

4.5.4.1 Length. Length shall be tested by direct measurement (see
3.3,1.1) using a steel rule with 1 mm graduations.

10
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4.5.4.2 Wid Lh. The width shall be.tested by direct ❑easurement (see
3.3.1.2) using a steel rule with 1 mm gradua LLons.

4.!3.4.3 Thickness. The thickness of each roll or sheet selected in
accordance wlLh 4.3.2 shall be determined by the method specified in ASTM C 167.
It will EOL be necessary to cut samples from the rolls or sheets in order to
deLermine the thickness of the rolls or sheets. A 91 x 91 cm (36 x 36 inch)
section of each roll or sheet can be ruled off and used as the test specimen
(see 3.3.1.3 and 4.3.3).

4.5.4.4 Facing alinenent. ,Face alinement shall be tested by direct
measu~ement (see 3.3.1.5) using a steel rule with .1 mm graduations.

4.5.5 Paintability (type III OI?JY). Apply otie coat of Latex Emulsion
flat primer (Oceam Chemicals, Inc. No. 634, or equal) and one coat of fire
retardant paint conforming to MIL-E-17970 to the cloth surface of the type

111 board. The paint shall dry to a uniform, smooth coat which shall have
a flat to semi-glois appearance when viewed under ordinary conditions of

I
illumination. There: shall be no shiners or flashes. Tinted colors shall
dry to a “uniform even color (see 3.3.1.6 and 6.1.2.1). ‘,.

,,

1

4.5.6 Osnsity. The density of each roll or sheet selected in accordance—
with 4.3.2 shall be determined by the method specified in ASTN C 167 in accord-
ance with the requirements of 3.3.2.

I
4.5.7 Kerfing.
,.

4.5.7.1 Position. The two kerf-cutting knives shall be positioned so
that they form an angle of 90 degrees with-each other and so that the tip of
one knife is approximately 6 mm (1/4 inch) in advance of the tip of the other

~’

knl.fe. The knives shall be kept sharp. Tne knives are to be adjusted to
reach just ‘below the facing (see 3.3) i

4.5.7.2 Process. Ninety degree V-grooves shall be kerfed in the sample
~ panel. The grooves shall be’examined for smoothness of surfaces.,,

The panel
shall then be folded , examined and the facing shall also be examined to
determine If the corners are neat and square.

I

4.5.8 .Binder content,. For types I and II, the binder content of each
sample tested shall be determined by heating not leas than 39 cm? (6 it12)of

I the material separated into small sieves to approximately 5“38°C (1OOO” F) for
one hour in an oven adequately vented in such a manner as to ensure complete
cLrcula Lfon “of the atmosphere of the entire oven chamber, prefera~ly by fan or
othe’r forced circulation methods. The mass before and after heating shall be
taken under atmoapherlc conditions of the same relative humidity. The mass
loss w1ll be calculated and examined for compliance wir.h 3.4.

I

4.’5.9 A3.kalinity and PH. Tests for alkalinity and pH shall be per-
formed in accordance with the method in ASTM E,70 to determine conformance
with the requirements of 3.5.

11
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4.5.10 Flexibility. Test for flexibility shall be performed In

accordance with ASTM C 203 Co determine conformance with the requirements
of 3.6.

4.5.11 Compression. The compression test shall be performed in
accordance with ASTM C 167 Co determine conformance with. she require-
ments of 3.6.1.

4.5.12 Fire resistance. ~pe I and II materials shall be tested in
accordance with the tunnel test of ASTM E 84. Fire resistance of type III

materials shall be determined in accordance with tbe criteria and method
found in appendix A (see 3.7).

4.5.13 “ihermal conductivity. The felt shall be tesced in accordance
with ASTM C 177 to determine conformance wit% 3.8.

4.5.14 Vibration resistance.

4.5.14.1 Test procedure. A test specimen 12 inches square shall be sub-

jected to the endurance test for type I of‘MIL-STD-167-1, except that the
total period of the test shall be at least 100 hours at s frequency of 12 hertz
with an amplitude of vibration of 3.3 mm ~ .015 cm (.13 + .006 inch) only.
In preparation for’ the test, the teat specimen shall be Flown clean of all
loose or cut surface particles and weighed to the nearest O. 1 g. After
weighing, the test specimen shall be placed in a tight fitting five-sided

sheet metal box covered with a No. 16 mesh wire screen tightly stretched and
firmly attached to the box over the open side. The specimen shall be in Intimste
contact with the screen and five sides of the box. “The method of attachment
shall be in accordance wi”th MIL-STD-167T 1, allowing the teat specimen to have

the exposed face down and In a horizontal position. A pan shall be installed
below the teat specimen to catch’ all ❑aterial/particles that fall from che
test specimen during the teat. The test shall be conducted with the specimen
in the horizontal poaitlon only. The vibration excitation shall be in the
horizontal position only.

4.5.14.2 Test results. At the completion of the test, the specimen shall
be removed from lts mounting attachments and the sheet metal box and again
weighed to the nearest O. 1 g. The mass loss of the specimen will be calcu-
lated and examined to determine compliance with 3.9. In addition, the type II
specimen shall be examined for any sagging or settling to determine compliance
with the requirements of 3.9.

4.5.15 Sound absorption coefficients (type 11). Sound absorption cOef fi-
cienta of types 11 and 111 felt shall be determined by laying felt on the floor
of a reverberantion room and teatlng in accordance with ASTM C 423.

4.6 Inspection of packaging. Sample packages and packs and inspection of
the packaging, packing, and marking for shipment and storage shall be in accord-
ance with the requirements of section 5 and the documents specified therein.

-12 :.
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I
5. PACKAGING

~“ (The preparation for delivery requirements specified herein apply only
for direc L Government acquisitions. For Lhe exten L of applicability of Lhe
preparation for delivery requirements of referenced documents listed in
sec LiOn 2, see 6.4)*

~
5.1 Preservation. Not required.

I 5.2 Packing. Packing shall be level A. B, or C as specified (see 6.2. 1).

5.2.1 Level A.” Insulation felt shall be packed in fiberboard boxes con-
forkng LO class weather-resistant of PPP-B-636, except that limitations on
inside dimensions of Lhe box shall n%t apply. Box closu?e shall conform to
❑ethod V of the appendix to PPP-B-636.

5.2.2 Level B. Insulation felt shall be packed in fiberboard boxes
conforming to class domestic of ppp-B-636, except that limitations On inside
dimensions of the box shall not apply. Box closure shall conform t.omethod I
of the appendix to PPP-B-636.

5.2.3 Level C. Insulation felt shall be packed in containers, at the

~
lowest rates, in a msnner which will ensure acceptance by common carrier and
,.wiIl af,foqd pyo.te,c,t$onagainst phy,ai:caldamage. .dur!ng flfrect shipment frOm.
Lhi supply eource LO the Firs”t receiving accivity ‘for immediate use. This
level in general shall conform to the Uniform Freight Classification Rules
or nther carrier regulations as applicable to the mode of transportation and
may be the COgtrac LoS ‘,s.cotpner.:i?lp,~~$!$ce wb,en such meets. the requirement,, ’..
of this level.

,..

5.3 Marking. In.addition to any special msrking required (see 6.2.1),
shipping containers shall be merked for shipment in accordance with MIL-sTD-129.

5.3,1 ~. The type 111. insulation panels shall be marked

as follows : “’ACOUSTIC TREATMSNT - DO NOT PAINT. ‘“ The lettere shall be 2.5
cm (1 inch) high, black, in accordance with TT-P-98 and this msrking shall

be repeated every 120 cm.(4 feet) on cOntinuOua rOlls Or at least Once On
each panel.

6. NOTES ,-’

6.1 Intended use. The material covered by this spicificetion is intended
to be ueed as Lhermsl -insulation or acoustic Lreatmsnt or both for ventilation
ducts, bulkheads, and overheads aboard ship.

6.1.1 Specified. use. In accordance with ship specif icationa the listed
materials are typically used in the following application:

I
,.
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Types of material I Shipboard application

I ● Thermal lagging of heating, venti-
lation and air conditioning ducts.

● Thermal treatment for compartments.

11 Acoustic lagging and lining of heat-
ing ventilation and air conditioning
ducts.

Acoustic treatment of compartment.

111 I ● TreaLment alternative for type 11
materials protected by vapor barriers.

6.1.2 Special maintenance. The type 111 material ehall be painted with a

maximum of two coats of paint since. accumulated layera of paint will adversely
effect the sound. absorption characteristics. Accordingly, the type III material
shall be maintained by washing in lieu of “painting.

.6.1.2.1 Painting instructions. . The faced material shall be primed with
nne coat of Latex Emulsion flat primer (Ocean Chemicals. ‘II?c.No. 634 “or
equal) in accordance with manufacturer iqs.tructi?m. The finish coat shall
be ‘one’c6at :of fire retardant paint conforming to MIL-E-17970 (see. 4.5.5).

6.2 Ordering data.

‘6.2:1 Acquisition requirements. Acquisition documents ehould. specif y
the following:

(a) Ti’tie, number, and date of this specification.
(b) Type and clasa required (ace 1.2 and 3.3.2).
(c) Flrat article sample, when requf,red (see 3.1).
(d) Length, width, and thickness required (see 3.3.1 throug”h 3.3. 1.3).
(e) When cut sheets may be furn,iahed (ace 3.3.1. 1),
~(f) Special facirig requiremanta (see 3.3.1 .5.1).
(g) Levels of packing required (see 5.,2).
(h) Special marking, if required (eee 5.3.1).

6.2.2 Data requirements. When this specification is used in an.acquisition
which incorporate a DD Form 1423, Contract Data Requirements List (CDRL), the
data requirements identified below shell be developed as specified by an approved
Data Item Description (DD Form 1664) and” delivered in accordance with the approved
CDRL incorporated into the contract. When the provisions of DAR 7-104.9 (n)(2)
are invoked and the DD Form 1423 is not used, the data specified below “shall be
delivered by the contractor in accordance with the contract or purchaae order
requirements. Deliverable data required by this specification la cited in the
foilOwing paragraph.

I Paragraph no.

I 3.2

Data requirements title Applicable DID no. B

Certificate of compliance DI-E-2121 10.1

14
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(Data item descriptions related to this specification, and identified
in section 6 will be approved and listed as such in DoD 5000. 19L. Vol. II,
AMSDL. Copies of data item descriptions required by Lhe contractors in con-
nection with speci,fic acquisition functions should be obtained from the”Naval
Publications and Forms Center or as directed by the contracting officer. )

.

6.2.2.1 The data requirements of’ 6.2.2 and any task in section 3, .4, or

5 of this specification required to be performed to meet a data requirement ❑ay
be waived by the contracting/acquisition activity upon certification by the
offeror that identical. data were submitted by the offeror and accepted by the
Government under a previotis conttact for identical item acquired to this speci-
fication. This does not apply to specific data ‘which may be required for each
contracL regardleaa of whether an id~ntical item haa been supplied previously

(for example, test reports). ; -

6.3 First article inspection. Invitations for bids should provide that
the GoveinmenL reserves the right to waive the requirement for samples for
firsL.ar}icle insp,ectioi as ~o those biddera” offering a product which haa been
,previously acquired’ or,..tested by thr5Government,. ‘and that bidders offering such
products, who’ wish” tcirely on such’ production or test must furnish evidence.

6.3.1 Guidelines. The following guidelines should be used to determine
the necessity for required, .f irst article. $nspection for fire resistance:

6.4

(a) If within the 3 year period preceding the date of invitation
for bids the felt has not been teated by an acceptable testing
laboratory. and found. in compliance with the requirements of

,, ,, this..apecification. or : ..

(b) If the material offered for delivery is not .msnufactured the
same in all reapecta ,aa that previously tested.

Sub-contracted material and parts. The preparation for delivery

I requirements of referenced documents listed. in section 2 do not apply when

,.

I

material is acquired by.the contractor for incorporation into the insulation
felt and loses qeparate identi Ly when the insulation felt is shipped.

6.5 Changes from previom issue. Asterisks are not used in this revision
to identify changes with respect to the previous issue due to the extensiveness
of the changes. ,..

,.

Custodians:
Army - ME
Navy - SH
Air Force - 99

Preparing activity:
Navy - SH
(Project 5640-0355)

Review activity:
Army - MI
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10.1
potential
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MIL-I-22023D

APPENDIX A

DETERMINATION OF THE FIASHOVER POTENTIAL OF A

LINING MATERIAL USING A QUARTER-SCALE ROOMFIRE TEST

.

SCOPE

=. This method describes a procedure
of materials in a room when subjected to a
will yield a time from the introduction of

to determine the flashover
fire exposure. The method
the fire exposure unit

the moment of flashover. This ac.nendix is a mandatorv ckrt of the specification.
The Information continued herein- is intende~ for comp~i&ce.

. .

10.2 JUSTIFICATION

10.2.1 In the interest of reduction, both the set-up tima and cost associ-
ated with fire testing in a fuH size room (defined as a 10 “W 10 by 8 feet
high room’ hsvtnfj a 30-by 8’0inch hi’gh doorvtiy); a one-quarter- scale- room fire
test was devised to predict flaehover potential of lining materials exposed to
fire.

20. APPLICABLE Dt?CUKSNTS. :Thie section, is not applicable to thie appendix.

30. EQUIPMENT

30.1 The quarter-scale room shall be constructed froq a suitable, ceramic
insulation boart and shall form an airtight box having a ‘ceiling’ and four
sides. The box shall sit ‘on a floor fa~ricated with the same material. The
interior dimensions of the fully lined quarta,r-scale room are 30 by. 30 by 24
inches high. The doorway 1s located tit the,center of one wall and shall be
19.5 inches wide end 17 inches high to secure the proper ventilation and fire
development. The height between the finiahed ceiling and the top of the doorway
shill be 7 inches’. The floor ‘of the niodel room shall extend at least’12 inches
outside of the doorway. The box shall be remveble to’allow for application
of ceiling and wall covering. The entire basa of the box in contact with the
floor shall be mede airtight:

30.2 A porous plate diffusion flamk burner shall be used as the fire
source. The burner shall be 3.5 by 3.5 by 3 inches high, conaieting of a
horizontal porous plate area of 3 ‘by 3 inches with a .25 inch .wid@ steel plate
perimeter and steel plate eides and bottom.

,.

30.3 Four 10 mil chromel-alumal thermocouples shell be used, 1 inch and
3 inches below the center of the overhead and 1 inch and 2 inches below the
top of the doorway.

’40. PROCEDURE

40.1 The teat material shall fully line the walls end ceiling.
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40.2 Prior to testing, the fully-lined test room shall be conditioned
for aL leas L 24 hours aL a relative humidity beLveen 20 and 60 percent, and a
temperature of 23 ~ 50”C.

bO.3 The fire’ source shall be positioned on the floor snugly against one
near corner of Lhe test room. A flow rate of .32 fL3/min methane shall be
use’d LO produce a constant heat input to approximately 320 BTU for the duration
of the test.

40.4 The test data from the four thermocouples shall be recorded as a

continuous function of time.

40.5 The primarj data generated by this test will be the time to flash-
over, if iL occurs, and Lhe maximum temperature if flashover is not reached.
Flashover is characterized by thermal flux levels equal to or greater than 2
watts per square centimeter at the f100r level. This corresponds to interior
Temperatures of 600”c and higher, and doorway temperatures of 500”C and higher.
For this test purpose, flashover is defined as the fire condition when one of
tbe interior thermocouple measurements reach 600eC or one of the doorway
measurements reach 500”C, whichever occurs first. Flashover shall not occur
within 10 minutes.

40.6 Color slides shall be taken before the test, at the ,point of maximum
involvement and after the fire haa been extinguished.

WI S. GoVERNMENT PRI?WXNGOFFICE 1982-505 -0@4~$f
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STANDARDIZATION DOCUMENT IMPROVEMENT PROPOSAL
i

INSTRUCTIONS: ‘This form is provided tomlicit beneficial comme.t iwhich mayimprove this doc.mcnt and
enhance i-use. DoD Contrc.ctom, government activities, manufacturers,. vendort, orolher prosp~ctivt us4m of
thedocument areinvi led tosubmit comments to the government, Fold onlines onreveme side, staple income,,
andscnd toprcpmimg activity. Attach any pertinent data which rnt,ybe.af~in improving this doc.me”t. If
there are add,ti.aru.l papers, attach to form and pkeboth in an.snvel.ape addressed topreparing activity. A
response will be provided tG thesubmilter, when “arm and address is provided, within 30 days indicating that
the 1426 was received and whe”any approprimsactionon it willbecompleted.
NOTS: ~kformshall not~uwd tosubmit mquesti forwaivem, devialio"s orcltifi~tion ofspecT, ation
requirements occurrent contracts. Commenta subrnittedon this form do not cc.nstitute orimply authorizati.an
to wai.ea.ypcxticmof the referenced doeument(s)or toame”dcontractualr equirementi.

!OCUMENT IDENTIFIER lNumber) AND TITLE

MIL-I-220230 <
AME OF 0R0AN12AT,0N AND ADDRESS OF SUBMWTER

3 VENDOR ❑ USER’ ❑ MANuFACT&Fl

❑ HAS ANVPART OFTMEOOCUMENT CREATED PROELEMS ORREOUIREO lNTE,RPRETAT1ON lNPn0CUREMEb

SE7 ❑ IS ANV PART OF IT TOO R,G10. RESTRICTIVE. LOOSE OR AMBIGUOUS? PLEASE EXPLAIN BELoW.

A. GIvEPARAGRAPH, NUMEERANDWOROING

,.. .
. .. . . ,.,

... ,,, . .. . .

B. RECOMMEND EOWOn OINGCHANOE

C. REASON FOR nEcOMMENDEO CHANGE(S)

146MARKs

,.
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bATE
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