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PERFORMANCE SPECIFICATION
POLYURETHANE FOAM, RIGID OR FLEXIBLE, FOR PACKAGING

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

1. SCOPE

1.1 Scope. This specification covers prefoamed polyurethane
foams, both rigid and flexible, for packaging applications.

1.2 Classification. The polyurethane foams shall be furnished

in the following classes, categories, and grades. Additional
characteristics shall be specified by the procuring activity (see
6.2).

o) Type 1 - Standard Foam

/

Class 1 - Rigid
Class 2 - Flexible

Grade A (Figure 1)
Grade B (Figure 2)
Grade C (Figure 3)
Grade D (Figure 4)

Type II - Deleted (see 6.8)

Beneficial comments {recommendations, additions, deletionsij

and any pertinent data which may be of use in improving

this document should be addressed to the Air Force Packaging
Technology and Engineering Facility, AFMC LSO/LOP, 5215 Thurlow
Street, Wright Patterson AFB OH 45433-5540, by using the self-
addressed Standardization Document Improvement Proposal (DD
Form 1426} appearing at the end of this document or by letter.

AMSC N/A FSC 8135

Approved for public release;

(:D distribution is unlimited.


http://www.abbottaerospace.com/technical-library

MIL-PRF-26514G

Type III - Anti-static Foam

Class 1 - Rigid
Class 2 - Flexible

Grade A (figure 1)
Grade B (figure 2)
Grade C (figure 3)
Grade D (figure 4)

2. APPLICABLE DOCUMENTS

2.1 General. The documents listed in this section are specified
in sections 3 and 4 of this spec1f1catlon This section does not
include documents listed in other sections of this specification
or recommended for additional informaticon or as examples. While
every effort has been made to ensure the completeness of this
list, document uses are cautioned that they must meet all
specified requirements documents cited in sections 3 and 4 of
this specification, whether or not they are listed.

2.2 Government documents.
2.2.1 Specifications, standards. and handbooks. The following

specifications and standards form a part of this document to the
extent specified herein. Unless otherwise specified, the issues
of these documents are those listed in the issue of the
Department of Defense Index of Specifications and Standards
{DODISS) and supplement thereto, cited in the solicitation (see
6.2).

SPECIFICATIONS
Federal
Q0-a-225/6 Aluminum Allcy 2024, Bar, Rod and Wire;
Rolled, Drawn or Cold Finished
STANDARDS
Federal
FED-STD-101 Test Procedures for Packaging Materials
FED-STD-595 Colors Used in Government Procurement
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{Unless otherwise indicated, copies of the above specifications,’
standards and handbooks are available from the Standardization
Documents Order Desk, Building 4D, 700 Robbins Ave., Philadelphia
PA 19111-5094.)

2.3 Non-Government publications. The following documents form a

part of this document to the extent specified herein. Unless

otherwise specified, the issues of the documents which are DOD
adopted are those listed in the issue of the DODISS cited in the

solicitation. Unless otherwise specified, the issues of docu-
ments not listed in the DODISS are the issues of the documents
cited in the solicication (see 6.2).

ACTM
el bl
D 1621 Standard Test Methods for Compressive
Properties of Rigid Cellular Plastics
D 1596 Standard Test Method for Dynamic Shock
Cushicning Characteristics of Packaging Material
D 2126 Standard Test Method for Response of Rigid

Cellular Plastics to Thermal and Humid Aging

(Application for copies should be addressed to ASTM, 1916 Race
Street, Philadelphia PA 19103-1180.)

ANSI/IPC

IPC-MF-150 Metal Foil for Printed Wiring Applications
{DOD adopted)

(Application for copies should be addressed to the Institute for
Interconnecting and Packaging Electronic Circuits, 7380 North
Lincoln Ave., Lincolnwood IL 60646-1797.)

{Non-Government standards and other publications are normally
available from the organizations that prepare or distribute the
documents. These documents may also be available in or through
libraries or other informational services.)

2.3 Qrder of precedence. In the event of a conflict between the
text of this document and the references cited herein, the text
of this document takes precedence. Nothing in this document,
however, supersedes applicable laws and regulations unless a
specific exemption has been obtained.

3. REQUIREMENTS
3.1 First article. When specified (see 6.2), a sample shall be

subjected to first article inspection {(see 6.3) in accordance
with 4.3.2.
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3.2 Materials. The materials used in the production of
pelyurethane foams shall provide a product conforming to the
requirements specified herein. Procurement of materials that
contain chlorofluorocarbons (CFCs), or utilize or liberate CFCs
during their production, is prchibited. The polyurethane foam
shall be supplied in rolls, sheets, or molded shapes, as
specified (see 6.2}.

3.3 Hvdrolvtic stability. Unless otherwise specified (see 6.2
and 6.5}, all materials shall meet the reguirements of 3.3.1 or
3.3.2 as applicable.

3.3.1 (Class 1. After aging in accordance with 4.5.3.1, the
MrrmY oA TR LA TRIIT mnfnhn1"h cryrmam~atrth ~fF +Fhea 1TE cammlac Fackad An
EIVC.LCIBC AL L L1l LU L T ool VD DLLCILBLJL UL il [ | Dalllb}‘-l.l:a LCOoOLTW 441
both the parall=]l and the perpendicular directions (see

4.5.3.1.1) at vield or 10 percent deflection. whichever occurs
first, shall not varv more than 10 percent from the average value
of the 15 samples tested in both the parallel and the

nernendicular directions obtained nr1nv to aginag (compre

bR YE=)
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strength samples, see 4.5.3.8 and 6 6}. It is not necessary for
both vield and ten percent deflection to occur. . .
3.3.
stre
+ 10 percent of the stresses necessary to cause these same
strains on the same unaged specimens when tested in accordance
with 4.5.3.1.2.

2 Class 2. After aging in accordance with 4.5.3.1, the
sses necessary for 20 and 40 percent strains shall be within

3.4 Water absorption (class 1 only}. The average water
absorption by weight of all samples shall not exceed 170 percent
when determined in accerdance with 4.5.3.2.

3.5 Creep (class 2 onlvl)l. Unless otherwise specified (see 6.2),
the maximum percentage creep that occurs under the required
continuous lecading stress shall not exceed 10 percent when tested
in accordance with 4.5.3.3.

3.6 Compression sef {(class 2 only). Unless otherwise specified
(see 6.2), the compression set shall not be more than 10 percent
of the original thickness (see 4.5.3.4).

3.7 Pliabkility {(class 2 oplv). Unless otherwise specified (see
6.2}, the material shall show no cracks, tears, or separations
when tested in accordance with 4.5.3.5. This requirement is
limited to materials having a density of 64 kg/m’ or less.

3.8 Dimensions.
3.8.1 Molded or machined shapes. Special shapes {(other than

rolls or sheets) shall be of the configuration and dimensions as
specified (see 6.2).
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3.8.2 Roll or sheet stock. The length, width, and thickness
shall be as specified by the procuring activity {see 6.2). When
procuring material, the tolerance for lengths, widths, and
thicknesses shall be + 3 mm.

3.9 Volume change. The average change in volume of all of the
polyurethane foam samples after aging shall be no greater than
seven percent of the initial volumes before aging (see 4.5.3.6).

3.10 Relative combustibility. The polyurethane foam shall be

tested in accordance with 4.5.3.7. The flame front of each test
specimen shall not advance to or beyond the 125 mm gage mark
specified in the test. There shall be no visual evidence of
burning or melting of any specimen at or beyond the 125 mm gage
mark.

3.11 Compressive strength (class 1 onlv). Unless otherwise
specified (see 6.2), the minimum compressive strength at vyield or
10 percent deflection, whichever occurs first, shall be 140 kPa
with the force applied parallel and 85 kPa with the force applied
perpendicular to the direction of foam rise (see 4.5.3.8 and
6.6). It is not necessary for both yield and ten percent
deflection to occur. Failure of the average compressive strength
value of any set of five specimens to conform to the above
requirements shall be cause for rejection.

3.12 Dynamic cushioning properties (class 2 only). The peak G-

static stress curves for grades A, B, C, and D shall conform to
the shapes of the appropriate generalized curves presented in
figures 1, 2, 3, and 4, respectively, within the specified
tolerance bands, of + 20 percent, when tested in accordance with
4.5.3.9. Five G-static stress points, approximately equally
spaced, shall be required to establish conformance. Two points
shall be established within 10 percent of the static stress
values at the extremities of the curve and one at the approximate
minimum peak acceleration level point.

3.13 Anti-staric property (type IIJ oply). The cushioning
material shall be uniformly impregnated with an anti-static
agent. The static decay rate of the impregnated foam shall not
exceed two seconds when tested as specified in 4.5.3.10.

3.14 Color coding (class 2 only). Unless otherwise specified

{see 6.2 and 6.7), cushioning material grade and anti-static
properties shall be identified according to color. Coding colors
shall correspond to color numbers of FED-STD-595. The colors
shall be evenly dispersed throughout the material. The material,
grade, color, and color code number shall be:
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2 - Standard Foam

Orade Caolor FED-STN-595 No
A Blue 35550
B Green 34672
C Charcoal 36118
Type III, Class 2 - Anti-Static Foam
Grade Color FED-STD-595 No.
A Yellow 238655
B Red 31302
C Brown 30117
3.15 gCorrosivity. Anti-static cushioning material e IIT)
shall not cause corrosion when tested as specified in 4.5.3.11.

4. VERIFICATION

4.1 Classification of inspections. The inspection requirements
specified herein shall be classified as follows:

a. First article inspection {(4.3.2}).
b. Ceonformance inspection (4.3.3).

4.2 Sampling. Guidance for sampling procedures is provided in
6.4. For purposes of sampling, a lot shall consist of all
material produced under like conditions in one unchanged process
by one manufacturer and submitted for acceptance at one time.

4.3 Inspection and tfests.

4.3.1 First article waiver. First article inspection may be
waived, by the Air Force Packaging Technology and Engineering
Facility (AFPTEF)} or the procuring activity, when the procuring
activity or contract administrator has data or other evidence to
indicate that prior successful first article inspection has been
conducted (see 6.2). Only when the first article has been waived
by the AFPTEF or procuring activity, may the contractor self-
certify that the material will conform to the reguirements of
this specification.

4.3.2 First article inspection. First article inspection shall
consist of all tests in Table I and shall be performed by the
AFPTEF, after award of contract and prior to production. First
article inspection shall be performed on sample units produced
using materials, equipment, and procedures which will be used in
fulfilling the contract. First article approval is valid only on
the contract on which it is granted, unless extended by the

Government to other contracts {see 3.1, 6.3, and 6.8).
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REQUIREMENTS SIZE ORIENTATION

PROPERTIES Chui Chaal TEST METHODS Chauti Cha ? CRIANTITY, [ags figure 43

Foem 12 3.2 44

Hydrobytc Subday 33 132 433 100 oyn 5 100 oem # 50 mm NIA 13 {3oun) parallel

100 mym « 100 mm 3 50 v N/A 15 tSun) perpendiculas
NIA 200 men v 200 men & 73 men 1 pantld

{(1mma 130 om L S mm . gnde D)

Water Absorption 34 NIA 4532 100 mem 1 100 mom 2 35 mm NA b | pnlld

Creep NiA 13 4533 NIA 150 mm 2 150 mm 1 13 mm b) panalled

Compreuion Sa NIA X 4334 NIA 130 mwm s 130 mm 2 75 mm 3 paniled

Pliabibsy NIA 3 4533 NIA 130 mm 1 150 awn ¢ 13 nm 3 panile)

[hmeraiors. 3 i

Special LA N] pA N ] 4310
Rolh, Sherns 132 2 45014312 )

Vohane Change 19 19 43186 100 mm 1 1 mm S0 mm AWmmi XVmm S om 3 paclich
1150 men 2 150 mm 1 73 mm, grade D)

Comtantibibty M0 3110 4337 150 awn » 50 coom 1O mm 130 mm e S0 mm 1 10om b panalld

Cumpressave Sirength Lt NIA 43318 107 men 0 100 enem 0 30 mm. NIA 1S 13un) panilel

15 15} perpendaculas

{ynamic Cushwning NIA 2 4339 NIA Nemen 1 X0 mm s 73 mm 3 panlie)
3 mma 130 mm 1 18 mm, grade 1)

Aot Statw Prperty 11} 1) 45310 TSmma 128 men (Om F3mma 123 mma 10mm ] panatic

(Fype () ondy)

tornmivity Test 315 18 43301 Tmma i mma l0m S omm 1 125 mmo M nm 3 panile)

MType 10 undy)
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4.3.3 Conformance inspection. Quality conformance tests shall
consist of all tests in table II.

TABLE II. <Conformance Test Requirements.

PROPERTIES TEST METHOD
Examination of Dimensions 4.5.1.1
Thickness 4.5.1.2
Combustibility 4.5.3.7
Color Coding f{(type III, class 2 only) 4.4

i - i n . 4]

4.4 Visual dnspection. Item shall be inspected for defects
listed in table III.

TABLE TII. (Classification of defects.
INSPECT DEFECT CLASSIFICATION

Form Not as specified {(see 3.2 and 6.2) major

£ w .

4.5 Testipna. The tests specified in tables I and II shall be
performed to assure compliance with the reguirements of Section
3.

4.5.1 Preparation of test specimens. Unless otherwise
specified, all test specimens shall be the following sizes (see
table 1), Class 1 test specimens shall be rectangular, having
dimensions of 100 mm x 100 mm x 50 mm. Class 2, grades A, B, and
C test specimens shall be rectangular, having dimensions of 200
mm x 200 mm x 75 mm. Class 2, grade D test specimens shall be
rectangular, having dimensions of 150 mm x 150 mm x 75 mm. Aall
test specimens shall have a tolerance for length, width, and
thickness of + 2mm, regardless of specimen size. The length and
width of the specimens shall be measured at the center lines.
They shall not be subjected to any mechanical or chemical
treatment prior to testing except as specifically described
herein. The specimens shall be cut so as to avoid rounded or
precompressed edges.

4.5.1.1 Examination of dimensions. The length and width of
rolls, sheets or pads shall be measured to determine conformance
to 3.8. The dimensions of molded and machined shapes shall be
examined for conformance to the requirements specified.

4.5.1.2 Thickness. Measure thickness by placing the specimeéen on
a flat, level surface. Load its entire top surface to 175 Pa %

8
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35 Pa using a rigid, flat plate. Apply this load for 30 seconds
and then measure the vertical distance between the base surface
and the bottom of the loading plate to the nearest 2 mm. This
measurement may be made either by a single point at the center of
the cushion top surface or at each of the four corners of the
sample. If the four-corner method is used, the average of the
four measurements shall be the thickness of the specimen. The
thickness of the material shall be the average thickness of the
specimens used for testing.

4.5.1.3 Preworking. When required, prework specimens using a
comnr9551on machine (Instron ngnresslgn Tester or pnu1va]pnr\

The machine shall utilize 2 parallel rigid plates large enough to
cover the entire surface of a specimen.

compression plates as specified in the appropriat

Ml A DR Al allLToe QOO B o S - e - e e B F b i R LS A A Wi A .

a. Set the initial and final distance bhetween
=)

b. Program the machine to compress each specimen 10 times at
a rate of 250 mm per minute.

4.5, ') MTacr ~Aandibrimane I!nlane Arhoaveryem
4858 CORGlLlONS. uniess otaerwise specl

measurements shall be made at room temperature, 2 to 27C. 1In
case of dispute or rejection, the specimens shall be conditioned
at 23*C + 1°C and 50 percent relative humidity (RH) =+ 5 percent
RH for at least 1& hours before being tested.

4.5.3 Test methods.
4.5.3.1 dexglx;i;_s;abili;x. The hydrolytic stability test

shall be performed u51ng the approprlate test sequence spec1fled
below. LXCépt [Or aglng. CI'IE env1ronmenca1 COHGlClOﬂS 0[ 4.5. z
shall apply. Aging shall consist of exposure of test specimens
for 14 days at 70°C 1 1°C and 95 percent RH + 5 percent RH.

After exposure, the specimens shall be subjected to 49°C + 1°C in
a mechanically convected dry air oven for 24 hours.

ennr--n Fanm
1S L=

4.5.3.1.1 Test sequence for class 1 materials. Hydrolytic
stability for class 1 materials shall be determined on samples
obrtained after a minimum 72-hour cure time. Five specimens, 100
mm x 100 mm x 50 mm, shall be cut from each ¢of three 400 mm x 400
mm x 400 mm single pour blocks of foam (see table 1) such that
the dimension of thickness (50 mm) is parallel to the direction
of foam rise {see figure 5). Additiconally, five specimens, 100
mm x 100 mm x 50 mm, shall be cut from each of three sample
blocks such that the dimension of sample thickness (50 mm) is
perpendicular to the direction of foam rise (see figure 5).
Specimens shall be aged as specified in 4.5.3.1. These specimens
shall then be tested for compressive strength values, as
specified in 4.5.3.8, at yield or ten percent deflection,
whichever occurs first. 1t is not necessary for both yield and
ten percent deflection to occur. Failure of the average
compressive strength value, recorded for each set of five
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specimens, to conform to the requirements of 3.3.1 shall be cause
for rejection.

4.5.3.1.2 Test sequence for class 2 materials.

a. For grades A, B, and C, cut three samples, 200 mm x 200
mm x 75 mm. For grade D material, cut three samples, 150 mm x
150 mm x 75 mm. For all grades, cut the specimens with the
dimension of sample thickness (75 mm) parallel to the direction
of foam rise (see figure 5), prepared in accordance with 4.5.1
{(see table 1).

b. Condition specimens in accordance with 4.5.2,

¢. Measure the original thickness in accordance with
4.5.1.2,

d. Prework the specimens in accordance with 4.5.1.3,
compressing them 65 percent of their original thickness.

e. One hour after preworking the specimens, measure initial
thickness for the load/deflection test 1n accordance with
4.5.1.2.

f. Perform the load/deflection test in accordance with
4.5.3.1.3 using the initial thickness from 4.5.3.1.2.e to
determine the 20 and 40 percent strain points.

g. Age the specimens as specified in 4.5.3.1.

h. Condition specimens for a minimum of 60 minutes in
accordance with the temperature and humidity conditions of 4.5.2.

i. Prework the specimens in accordance with 4.5.1.3,
compressing them 65 percent of their original thickness.

j. One hour after preworking, repeat the load/deflection
test on aged specimens in accordance with 4.5.3.1.3 using the
initial thickness from 4.5.3.1.2.e to determine the 20 and 40
percent strain peints.

k. To determine compliance with 3.3.2, use the pre-aging and
post-aging load/deflection test data to calculate the percent of
change for specimens cut parallel to the direction of foam rise.
The percent of change averages for the three specimens shall be
used to comply with 3.3.2, with the absolute numbers used
(regardless of the + signs).

4.5.3.1.3 Lead/deflection (class 2 only). Three test specimens
shall be prepared in accordance with 4.5.1 and placed in a
compression machine {Instron Compression Tester, or egual) or a
weight-increment type device. The specimens shall be preworked
prior to testing. Preworking shall consist of compressing the
specimens between parallel, rigid plates 65 percent of their

10
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original measured thickness. Compress a total of 10 times at a
rate of 250 mm per minute. Three minutes after completion of the
last compression, the thickness of the specimen shall be measured
tc the nearest 2 mm after prelecading to 175 Pa + 35 Pa. The
thickness after prework shall be used as the zer¢ deflection
point. The specimens shall be loaded at a rate of 5 mm per
minute. The load shall be recorded at 20 and 40 percent strains,
based on the thickness at the start of loading.

4.5.3.2 Hater absorption (class 1 only). Three samples shall be

tested and examined for conformance to the requirements of 3.4.
Water absorption shall be determined in accordance with the
following procedure:

4.5.3.2.1 Apparatus.

a. A pan, open top tank, or other vessel of sufficient size
containing distilled water maintained at 21°C to 24°C.

b. 150 mm x 150 mm sections of 1/2 inch mesh screen.
c. Appropriate equipment for preparing the specimen.

d. & balance or scales accurate to 1 0.01 gm with a
readabilicty of 0.01 gm.

4.5.3.2.2 Specimens. A specimen shall be a representative piece
of the cushioning material 100 mm + 2 mm square by 25 mm 1+ 2 mm
thick. Thinner material shall be stacked to obtain sufficient
thickness and shall be stapled near the four corners to hold the
specimen together. Thicker specimens shall be cut to the
allowable thickness.

4.5.3.2.3 Procedure (submersion technigue). Record the weight

of the specimen, W¢ {(conditioned weight) to the nearest 0.01 gm,
when at eguilibrium with the conditioning environment. Submerge
the specimen for 96 hours + 1 hour. The specimen should be
positioned so that the minimum amount ¢f air will be trapped
within the specimen and so that the uppermost surface of the
specimen will be submerged 25 mm. At the specified time after
contact with the water, remove the specimen on a 150 mm x 150 mm
piece of screen. When the specimen has drained for 1 minute,
weigh the wet specimen and record the weight, Ws (soaked weight).
Express the weight of water absorbed in percent of the weight of
the conditioned specimen using the following formula:

where:
the conditioned weight
the soaked weight

=
n
nan

11
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4.5.3.2.4 Report. Immediately following each test the report
(official record) of the facts pertinent to the test shall be
completed, and shall include the following:

a. A statement that the test was conducted in compliance
with this procedure, or a description of the deviations from this
procedure. Report all options selected and details of an
otherwise specified procedure that were followed as permitted in
4,5.3.2.2 and 4.5.3.2.3.

b. Identification of the specimen, its nominal dimensions,
and the specific material tested.

c. Report the absorption in percent.

d. State that the specimen did or did not meet the
requirements and give the source for the reguirements.

4.5.3.3 Determination of creep (class 2 only}. Three specimens,
150 mm x 150 mm x 75 mm, shall be prepared in accordance with
4.5.1 and preworked in accordance with 4.5.1.3. Three minutes
after the last compression, the thickness of each specimen shall
be measured with a 175 Pa + 35 Pa preload, in accordance with
method 1003.2 of FED-STD-101. As an alternative, the thickness
may be measured in accordance with 4.5.1.2 to the nearest 0.3 mm
and recorded as the original thickness (Tg}. For grade A
material, the 150 mm x 150 mm face of the test specimen shall be
loaded with a 6.4 kg weight to produce a 2.8 KPa static stress.
For grade B material, the 150 mm x 150 mm face of the test
specimen shall be loaded with an 8.2 kg weight to produce a 3.6
KPa static stress. For grade C material, the 150 mm x 150 mm
face of the test specimen shall be loaded with a 14.7 kg weight
to produce a 6.4 KPa static stress. For grade D material, the
150 mm x 150 mm face of the test specimen shall be lcaded with a
30 kg weight to produce a 13.1 KPa static stress. One hour after
continucus loading, the thickness shall be measured and recorded
as the initial thickness (tj) for the determination of creep.

The specimens shall remain under constant load, and thickness
measurements recorded approximately every 24 hours for a total of
four 24-hour increments or until the variation between two
successive measurements does not exceed 1 percent of the initial
thickness (tj). The final measurement shall be recorded as tg.

Percentage of creep = (t. - ty) x 100
t,
where t. = initial thickness (loaded)
t. = final thickness {loaded)

The creep of the material in a lot shall be the average of the
creep of the three specimens {(see 3.5}.

12
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4.5.3.4 Three specimens, 150 mm
X 150 mm x 75 mm, shall be prepared in accordance with 4.5.1.
The specimens shall be preworked prior to testing. Preworking
shall consist of compressing the specimens between parallel,
rigid plates 65 percent of their original thickness. Compress a
total of 10 times at & rate of 250 mm per minute. Three minutes
after the last compression, measure the original thickness, Tg,
in accordance with 4.5.3.3. The specimens shall then be loaded
such that they are compressed to and held at 50 percent of their
initial thickness for 96 hours. Four hours after the load is
removed, the specimen final thickness, Ty, shall be measured in
accordance with 4.5.3.3 and the compression set calculated as
follows:

Compression Set = (T, - Ty} x 100

where T, = initial thickness (unloaded, after preworking)

Ty = final thickness after 4 hours
in unloaded condition

The percent compression set of the material in a lot shall be the
average percent compression set of the three specimens. The
results shall not exceed the reguirements of 3.6.

4.5.3.5 Pliability (class 2 onlv). The dimension of each
specimen shall be 150 mm x 150 mm x 13 mm. The thickness
tolerance shall be £+ 2 mm. Within two seconds, each of three
specimens shall be bent 180 degrees around a cylinder having a 13
mm diameter in a uniform manner such that the foam shall be
pressed against the cylinder. The test shall be conducted at
room temperature (see 4.5.2}) and -40°C 1 1°C. For the low
temperature test, the specimens shall be conditioned for at least
four hours at -40° + 1°C and then bent at that temperature or,
if not practical, within 5 seconds after removal from the low
temperature environment. Each specimen shall be examined for
conformance to 3.7.

4.5.3.6 VYolume change. Three test specimens, prepared as
specified in 4.5.1 and conditioned according to 4.5.2, shall be
measured and the volume calculated and recorded. Class 1
specimens shall be 100 mm x 100 mm x 50 mm, aged as specified in
4.5.3.1, and remeasured in accordance with ASTM D 2126. Class 2,
grades A, B, and C specimens shall be 200 mm x 200 mm x 75 mm.
Class 2, grade D specimens shall be 150 mm x 150 mm x 75 mm. All
class 2 specimens shall be subjected to the temperature and
humidity conditions only, specified in 4.5.3.1, and remeasured.
The volume change of each sample shall be calculated and
expressed as a percent of the initial sample volume. The average
percent volume change of the sample shall conform to 3.9. Final
measurements shall be made immediately following aging.

13
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4.5.3.7 Relative combustibility. The combustibility of the foam

shall be determined in accordance with the following
subparagraphs. After completion of the test, foam samples shall
be examined for conformance to 3.10. A test shall consist of
determining the extent of burning of at least five foam samples.
Samples shall be cut from sections at least 40 mm from exterior
surfaces. The length of each sample shall be perpendicular to
the direction of rise.

4.5.3.7.1 Apparatus.

a. Test Chamber. The chamber shall be constructed of heat-
resistant material, with controllable ventilation, and shall
provide a guite draft-free atmosphere around the specimen. The
chamber design shall permit normal thermal circulation of air
past the specimen during burning. The minimum inner dimensions
shall be 600 mm x 300 mm x 750 mm (L x W x H). A closable
opening, for ventilation, approximately 25 mm in diameter, shall
be located in the top of the chamber. Use of a hood with an
exhaust system, either around the chamber or as the test chamber
itself, is strongly recommended in order to remove the noxious
products of combustion. Test results should be the same whether
or not the chamber damper is closed, the hood fan is off, or
both. In cases of discrepancy, values obtained with the damper
closed or the hood fan off, or both, shall be the validtest
results. The chamber/hood shall have a heat-resistant viewing
window of sufficient size, and located such that the entire
specimen being tested can be obsreved. The chamber should be
easily opened and closed to fac111tate test activities. The test
organization's operations and eguipment shall be approved by the
appropriate environmental and/or safety activity.

h. Rurner A cranﬁnrd Bunsen or Tirrill hnrnnr {10 mm

be used. The wing top may have to be opened to approximately 3
mm to provide the flame as required in figure 7. Use flexible
metal hose or adequately protected rubber or plastic hose.

¢. Fuel Supply. Propane gas of at least 85 percent purity
shall be used.

d. SpeC1men Support. wire cloth (wire screen) with a
inimum 5 mm mesh using a maximum 1 mm diameter steel wire. The
wire cloth specimen support 75 mm x 200 mm shall have a 15 mm of
length bent to form a right angle. This will form the specimen
support as shown in figure 6.

£ 2

e. Specimen Support Holder. Any holding device that will
clamp the wire cloth specimen support horizontally so that the
bottom of the bent-up portion is 15 mm above the top of the
burner wing top, as shown in figure 6. A typical arrangement
consists of two laboratory ring stands with two adjustable flat-
surface clamps which may be locked in place with set screws and
lock nuts.
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f. Timing Device. Readable to + 1 second.

4.5.3.7.2 Tesi specimens.

a. Five specimens 50 mm x 2 mm wide and 150 mm + 2 mm long
are needed.

b. Material thickness shall be 10 mm + 2 mm.

c. Each test specimen shall be marked across its width by
one line 125 mm from one end.

4,5.3.7.3 conditioning. Specimens shall be conditioned prior to
test for a minimum of 24 hours in an atmosphere having a
temperature of 23 C ¢ 1'C and a relative humidity of 50 percent
RH + 5 percent RH. Tests shall be made in this atmosphere or
immediately after removal therefrom.

4.5.3.7.4 Procedure. See figures 6, 7, and 8.

a. Clamp the wire cloth specimen support horizontally so
that the bottom of the wire cloth is 15 mm above the top of the
burner wing top as shown in figure 6. Place a layer of aluminum
foil on the bottom of the test chamber to catch any dripping or
flaming particles. Change the foil after each test if there is
any debris on the surface from the previous determination. Burn
off any material remaining on the wire cloth from the previous
tests, or use a new wire cloth for each test. If a new wire
cloth is not used for each test, the wire cloth should be cool to
the touch before being used. If dripping or melting material
falls into the wing top, clean it before testing the next
specimen.

b. Place the specimen on the support with one end touching
the 15 mm bent-up portion of the support. The end of the
specimen nearest the gage mark should be away from the bent-up
end of the specimen support, so that the gage mark is 125 mm away
from the bent-up end.

c. Adjust the burner with the wing top to provide a blue
flame whose visible portion is 40 mm high with a clearly defined
inner cone 5 mm high. Place the burner under the upturned end of
the specimen support so that one edge of the flame is in line
with the upturned end of the wire cloth and the other edge of the
flame extends into the front end of the specimen.

d. Start the timing device when the flame is first applied to
the specimen. After 60 seconds, move the burner at least 150 mm
away from the test specimen. If the flame goes out before
reaching the gage mark, the extent of burning is equal to 125 mm
minus the distance from the gage mark to the nearest evidence of
the flame front (such as charring along the upper surface of the
specimen), measured to the nearest 2 mm. Note burning
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characteristics, such as expansion, as a result of heating,
melting, or dripping. Also record if the drippings on the foil
burn. In some cases, the burning may cease in the first 60
seconds. This 1s evident by the disappearance of the yellow or
characteristic flame.

4.5.3.7.5 Calculations.

a. If the flame front passes the gage mark on any one of the
five specimens, the lot has failed.

b. TIf the flame front does not reach the gage mark for all
five specimens, average the distance burned in millimeters as
measured on the top surface.

4.5.3.7.6 Report. The report shall include the following:

a. The description of the material, including the
proprietary designation and complete description per this
specification.

b. A description of samples that burned to gage mark.

EXAMPLE: {150 mm sample was
consumed completely).

c¢. Record burning characteristics, such as dripping.

d. For samples that did not burn to the gage mark, report
the average extent of burning. (125 mm minus the distance
between the gage mark and closest evidence of burning.)

4.5.3.7.7 Precision. The standard deviation for inter-
laboratory reproducibility is 10 mm. '

4.5.3.8 Compressive strength (class 1 onlv). The compressive
strength shall be determined in accordance with ASTM D 1621,
Procedure A, and examined for conformance to 3.11. After a 72-
hour cure time, five specimens 100 mm x 100 mm x 50 mm shall be
.prepared from each of three 400 mm x 400 mm x 400 mm single-pour
blocks of foam such that the depth dimension of 50 mm is parallel
to the direction of foam rise. These specimens shall then be
tested for compressive strength values at yield or 10 percent
deflection, whichever occurs first. Additionally, five specimens
100 mm x 100 mm x 50 mm shall be cut from each of the same three
sample blocks such that the depth dimension of 50 mm is
perpendicular to the direction of foam rise, then tested as with
the initial fifteen specimens. Failure of the average
compressive strength value, recorded for each set of five
specimens, to conform to the requirement of 3.11 shall be cause
for rejection.

4.5.3.9

16
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4.5.3.9.1 The data
to plot the peak acceleration in Gs {multiples of acceleration
due to gravity (g)) versus static stress in Pascals from a drop
height of 0.6 m shall be established in accordance with ASTM D
1596 with exceptions specified herein.

4.5.3.9.2 Specimens. For class 2, grades A, B, and C, three
specimens shall be prepared 200 mm x 200 mm x 75 mm + 2 mm. For
class 2, grade D, three specimens shall be prepared 150 mm x 150
mm x 75 mm + 2 mm. All class 2 specimens shall be prepared in
accordance with 4.5.1 with thickness determined in accordance
with 4.5.1.2.

4.5,3.9.3 Preworking. Each specimen shall be preworked in
accordance with 4.5.1.3, compressing them 65 % of their original
thickness. Specimens shall be rested for at least 16 but not
more than 72 hours before conducting the dynamic test procedure.

4.5.3.9.4 pDRvnamic test procedure. All test samples shall be

measured to determine that samples are within 10 percent of the
required thickness of 75 mm before starting the dynamic test
procedure. Impact tests shall be conducted on each specimen so
that the dropping head compresses the specimen at an initial
velocity of 3.43 m x 0.05 m per second. This corresponds to a
nominal initial free-fall drop height of 0.6 m. The
acceleration-time record of the dropping head during compression
of the cushion shall be recorded for each drop. With the
dropping head at the lowest static stress point, five consecutive
drops shall be made on each of the specimens comprising the
sample material. At least one minute shall elapse between drops
to permit the specimen to regain its shape. A quantity of weight
shall then be added to the dropping head to obtain the next
required higher static stress point and the drop test procedure
repeated on the same cushions. This procedure shall be repeated
until the qualifying test values have been obtained. No material
samples will be replaced during the test for any reason. If any
of the cushions are degraded toc a point where they can no longer
be impacted, the whole lot shall be rejected.

4.5.3.9.5 Computations. The first reading obtained from each
set of drops shall be discarded and the peak acceleration
readings of the remaining 4 drops shall be averaged. The average
values, one for each specimen, shall then be averaged to obtain
one value at each static stress point for the sample. The
required peak G-static¢ stress points shall be examined for
conformance to 3.12.

4.5.3.10 Anti-static property test (tvpe JII only). Specimens
shall be tested for conformance to the requirements of 3.13.
Static decay time shall be determined in accordance with FED-STD-

101, Method 4046.1, with the following exceptions:
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a. Three specimens shall be 75 mm x 125 mm with a thickness
of 10 mm or 10 mm plus 2 mm and minus 0.0 mm.

b. Prior to testing, specimens shall be conditicned in an
atmosphere uniformly maintained at 23¢C + 1°C and a relative
humidity of 12 percent RH + 3 percent RH, for 24 hours.

¢. Each specimen, when tested, shall be mounted vertically
between the electrodes, and the wing nuts shall be tightened in
such a manner as t{o ensure intimate contact with the electrode
surfaces without causing visible distortion or compression of the
specimen.

d. The charging cycles shall be terminated after the
specimen's charge has decayed to the 50 volt level.

4.5.3.11 Corrosivity test ttype III only). Anti-static
cushioning material specimens shall be tested in accordance with
method 3005 of FER-5TD-101. Two test surfaces shall be exposed
for 72 hours and shall be:

a. QQ-aA-225/6 aluminum alloy 2024, temper Té6.

b. ANSI/IPC-MF-150 copper feil, rolled, nominal weight 10
oz/ft, nominal thickness 0.014 inches.

Test surfaces shall not be ground or abraded, but otherwise shall
be prepared according to 3.8.2 of FED-STD-1Q41. After the
exposure period, the presence of corrosion as defined in 2.1 of
FED-STD-101 shall be cause for rejection. Two suppliers of the
above mentioned metals are Metaspec Company, PO Box 27707, San
Antonio, TX 78227 and Pacific Sensors, Inc., 11303 Slater Ave.,
Fountain Valley, CA 92708.

5. PACKAGING

5.1 Packaging. For acquisition purposes, the packaging
requirements shall be specified in the contract or order (see
6.2). When actual packaging of material is to be performed by
DoD personnel, these personnel need to contact the responsible
packaging activity to ascertain requisite packaging regquirements.
Packaging requirements are maintained by the Inventory Control
Point's packaging activity within the Military Department,
Defense Agency or within the Military Department's System
Command. Packaging data retrieval is available from the managing
Military Department's or Defense Agency's automated packaging
files, CD-ROM products, or by contacting the responsible
packaging activity.

6. NOTES

{This section contains information of a general or explanatory
nature that may be helpful but is not mandatory.)

13
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6.1 Intended use. Materials covered by this specification are
intended for use as cushioning and blocking/bracing in packages
to protect equipment and items therein from damage by shock or
impact incurred during shipment and handling.

6.2 Acquisition reguirements. Acquisition documents must
specify the following:

a. Title, number, and date of this specification.

b. Issue of DODISS to be cited in the solicitation and, if
required, the specific issue of individual documents referenced
{see 2.1).

c. Type, class, and grade (see 1.2).

d. Form required (rolls, sheets, etc.) (see 3.2}.

e. Hydrolytic stability - state if not required {(see 3.3 and
6£.5).

f. Maximum allowable percentage creep, if other than as
specified in 3.5 (class 2).

g. Maximum allowable percentage compression set, if other
than as specified in 3.6 (class 2).

h. Pliability (class 2) - state if not required (see 3.7).
i. Dimensions (see 3.8).

j. Minimum compressive strength, if other than as specified
in 3.11 (class 1).

k. Color coding (class 2 only) (see 3.14}.

1. 1Indicate whether first article inspection is
required/waived (see 3.1 and 4.3.1}).

m. Packaging requirements (see 5.1}).
n. Ether or ester (class 2 conly) (see 6.5).
o. Quantity.

p. After 1 Qct 93, provide cercified statement that the
product does not contain CFCs.

[ ] Tiwolr awtis~=ln Lhorm Fiwok aweedn] -

Q.2 LAl oy QL Al L. whnen L[1rSt arciclie ius
the contracting officer should provide specific guidance to

offerors whether the item(s) should be a preproduction sample, a
first article sample, a first production item, a sample selected
from the first production items, a standard production item from
the contractor's current inventory (see 3.1), and the number of
items to be tested as specified in 4.3.2. The contracting

L VeV N \. Fatal \. o~ -Pﬂﬂ\..l ﬁf:
PeCLlion 1S5S roguireaq,
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officer should also include specific instructions in acquisition
documents regarding arrangements for examinations, approval of
first article test results, and disposition of first articles.

- __ .

Invitations for bid should provide that the Government reserves
the right to waive the requirement for samples for first article
inspection to those bidders offering a product which has been
previously acguired or tested by the Government and that bidders
offering such products, who wish to rely on such production or
test, must furnish evidence with the bid that prior Government
approval is presently appropriate for the pending contract.
Bidders should not submit alternate bids unless specifically
requested to do so in the solicitation.

6.4 Samplipng Procedures. Samples shall be selected as listed

below and subjected to the tests described in 4.5. Specimen size
and preparaticn shall be in accordance with 4.5.1.

a. Rolls: A sample roll shall be selected at random from
the lot. Specimens of sufficient size to conduct the tests shall
be taken from the sample after removal of two thicknesses of
material from the roll.

b. Sheets: Three bundles shall be selected, the top three
sheets of each bundle removed, and samples taken at random from
the remainder of each bundle.

c. Die-cut pads: Three samples of sufficient size for
testing shall be selected from the sheet stock from which the
pads are fabricated.

d. Molded shapes: Three rectangular blocks of sufficient
size and molded in a similar fashion as the molded shapes shall

e. Machine shapes: Three samples of sufficient size to
conduct the specified tests shall be selected and cut from the
base stock.

6.5 Hydrolvtic stability. Some polyvurethane foams, esters in

particular, will not pass this test but satisfactorily meet all
other requirements and, in some instances, have dynamic
cushioning properties superior to other formulations. Procuring
activities may waive the hydrolytic stabilitiy requirements.

6.6 Compressive strength_f(class 1 only). The compressive
strength requirements of 3.11 were developed from test data
obtained on materials with nominal densities of 32 kg/m3. If a

: . . L o .
density material 1is specified, the compressive

strengths should also be specified.

6.7 Dynamic cushioning data. The requirements of 3.12 are
intended to ensure procurement of a consistently uniform product
of a quality attainable by most of the industry. The values
presented in 3.12 should be considered as gquality assurance

Al Ffarant
ke de A e A RS
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requirements only, not as design criteria. For design purposes,
complete cushioning data in the form of peak acceleration versus
static stress curves can be obtained from other sources, such as
MIL-HDBK-304. The color coding is used by military field
activities to identify the grade of material.

6.8 Cross-classification. This revision to MIL-P-26514 deletes
type II (foam-in-place) material. Refer to MIL-F-83671 for

materials previously classified as MIL-P-26514, type II.

6.9 Approval of dypamic compression testing apparatus.

Information regarding dynamic compression testing apparatus can
be obtained by contacting AFMC LSO/LOP, 5215 Thurlow St., Wright-
Patterson AFB, OH 45433-5540.

6.10 Subject term (key word} listing.

Packaging materials
Polyurethane foam
Cushioning
Antistatic foam
Rigid foam
Flexible foam

6.11 Changes from previous issue. Marginal notations are not

used in this revision to identify changes with respect to the
previous issue due to the extent of the changes.

pd|
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-BURNER WING TOP

FIGURE 6. HRelative positiona of burner wing to specimen, and
specimen support.
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