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MILITARY .SPECIFICATION

FOAM-IN-PLACE PACKAGING,
PROCEDURES FOR

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

1
“L. SCOPE

1.1 Scope. This specification provides procedures for
packaging of supplies using foam-in-place materials.

.
1.2 Classification. The procedures covered by this specifi-

cation shall be of the following techniques, as specified (see
6.2):

Technique I
Technique II
Technique 111
Technique IV
Technique V
Technique VI
Technique VII
Technique VIII

2. APPLICABLE DOCUMENTS

2.1 Government documents.

- Split pack, standard.
- Split pack, alternate.
- Split pack, inverted.
- Foam-In-bag.
- Special technique, modified.
- Foamed container.
- Encapsulated pack.
- Preformed molding.

2.1.1 Specifications and standards. Unless otherwise spec-
ified, the following specifications and standards of the issue
listed In that issue of the Department of Defense Index of
Specifications and Standards (DoDISS) spec~f~ed in the solicita-
tion, fo~’ma part of this specification to the extent specified
herein.

Beneficial comments (recommendations, additions, deletions)
and any pertinent data which may be of use in improving this
document should be addressed to: Director, DARCOM Packaging,
Storage, and Containerization Center (pSCC), ATTN: SDSTO-TP-S,
Tcbyhanna, PA 18466, by using the self-addressed DD Form 1426
(Standardization Document Improvement Proposal ) appearing at
the end of this document or by letter.b

NO DELIVERABLE DATA REQUIREMENTS
AREA-PACK
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SPECIFICATIONS

Federal

L-P-378

FF-N-105

QQ-S-781
UU-P-268
NN-P-530
PPP-F-320

PPP-S-760

PPP-T-42

PPP-T-60
PPP-T-97

Military

MIL-P-116
MIL-B-117

MIL-B-121

MIL-F-83671

MIL-F-87075

STANDARDS

Federal

FED-STD-101

Method 5005
Method 5007
Method 5008
Method 5011
Method 5012
Method 5019
Method 5023

Military

MIL-STD-105

MIL-STD-129
MIL-STD-731

d

Plastic Sheet and Strip, Thin
Gauge, Polyolefin
Nails, Brads, Staples and Spikes:
Wire, Cut and Wrought
Strapping, Steel, and Seals
Paper, Kraft, Wrapping
Plywood, Flat Panel
Fiberboard, Corrugated and Solid,
Sheet Stock (Container Grade),
and Cut Shapes
Strapping, Nonmetallic (and
Connectors)
Tape, Pressure-Sensitive Adhesive,
Packaging/Paper
Tape, Packaging, Waterproof
Tape, Packaging/Industrial, Fila-
ment Reinforced

Preservation, Methods of
Bags, Sleeves and Tubing - Interior
Packaging
Barrier Pi2teriai,Greasepruul’eCl,
Waterproofed, Flexible
Foam-in-place Packaging Materials,
General Specification for
Foam-in-place Packaging Systems,
General Specification for

Test Procedures for Packaging
Materials
CornerWise-Drop (Rotational) Test
Free Fall Drop Test
Edgewise-Drop (Rotational) Test
Mechanical Handling Test
Pendulum-Impact Test
Vibration (Repetitive Shock) Test
Incline-Impact Test

Sampling Procedures and Tables for
InspectIon by Attributes
Marking for Shipment and Storage
Quality of Wood Members for Con-

.—

tainer~ and Pallets
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(Copies of specifications and standards required by contrac-
tors In connection with specific procurement functions should be
obtained from the procuring activity or as directed by the
contracting officer.)

2.2 Other publications. The following documents form
a part of this specification to the extent specified herein:

DARCOMPSCC

DARCOMPSCC Pamphlet - Procedures for Opening/
No. 0296 Reusing Total Encapsulated

Foam-In-Place Packs

(Application for copies should be addressed to the Director,
DARCOMPSCC, ATTN: SDSTO-TP-S, Tobyhanna, PA 18466.)

The Upjohn Company

Technical Bulletin 107 - Precautions for the
Proper Usage of
Polyurethane,
Polyisocyanurates,
and Related Materials

Code of Federal Regulations

Title 40, Part 261 - Identification and Testing
of Hazardous ‘Waste

(The Code of Federal Regulations (CFR) may be obtained from
the Superintendent of Documents, US Government Printing Office,
Washington, DC 20402.)

2.3 Order of precedence. In the event of a conflict between
the text of this specification and the references cited herein,
the text of this specification shall take precedence.

39 REQUIREMENTS

3.1 Materials. Associated materials required to facilitate
the development of foam-in-place packs shall be as specified
herein.

3.1.1 Foam chemicals. The foam-in-place chemicals and
characteristic end product shall conform to the requirelllents

3
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of MIL-F-83671 and shall be selected for the prescribed procedure
from the approved classes and grades specified (see 6.2).
Additionally, the applied foams shall conform to the workmanship
requirements of 3.13.

3.1.2 Use of recycled polyurethane. Recycled polyurethane
shall be the same as that of the new foam to be dispensed. The
use of recycled polyurethane shall be limited only to the extent
that formed foam packs meet the performance requirements of this
specification and that such reused foam does not exceed 50 per-
cent of the total foam volume. Recycled polyurethane foam shall
not be used as filler for technique VII packs.

3.2 Sensitive items. Unless otherwise specified (see 6.2),
foam-in-place techniques shall not be used to protect items
susceptible to damage when exposed to static electrical charges
as foam-in-place urethanes are an enormous static generator.
When the use of foam-in-place techniques are permitted, parting
films shall be limited to electrically conductive types. Those
items susceptible to damage from foam exothenn temperatures
reaching as high as 150° F. on contact surface (excluding tech-
nique VII, preformed molding) shall not be packed using foam-ln-
place techniques.

3.3 Unit protection. Prior to applying the specified
t.~~hnlque2 unit protection required for an Item (cleaning, pre-
servation, wraps, barriers, etc.) shall be governed by MIL-P-116
for the method of preservation or other applicable documents spe- -
cified (see 6.2). When required, a wrap-type cushioning material
shall be used to cover projections, sharp edges, or corners of
the Item.

3.4 Foam dispensing equipment. Any equipment may be used
to mix and dispense the chemical ingredients provided the quali-
ties of the finished foam meet the requirements of MIL-F-83671.
Foam dispensing equipment conforming to MIL-F-87075 has been used
successfully to meet the requirements specified herein.

3.5 Foaming conditions. All components, surfaces, wraps,
and void areas of the proposed foam pack to be filled should
be conditioned and maintained at a constant temperature within
the limiting temperature range of 600 F. to 100° F. to insure
efficient, continuous foam production and optimum foam properties.
Chemical ingredients shall not be exposed to temperatures other
than those recommended by the formulation supplier. Surfaces
expected to come in contact with the foaming chemicals shall be
free of grease, oil, loose particles, moisture, and other dele-
terious (harmful) foreign matter.

4
1
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j.5 ‘predeterminationof foam thicknesses. Unless otherwise
spect~ied (see=, minimum foam thickness determination shall
b{;r~a,je,as specified herein. In the case of flexible foams,
cushioning requirements are based on item static-bearing stress
and fragility (see fig 1). For rigid foams, minimum thickness
shall be 2 inches. Where semirigid foam is intended for use with
items weighing 150 pounds or less, constraints are also based on
load bearing of the prepared item. In this specific application,
a “new” bearing surface can essentially be formed around }tems of
irre,jularconfigurations so that minimum allowable surface areas
can 5,?met (see fig 2 for 0.5 pound per cubic foot density). For
special application of technique IV procedures, thickness deter-
mination listed in figure 3 may be used; however, the final
thickrtessdetermination will be based on results of the rough
handlin~ tests specified (see 6.2).

j.? Determination of foam volume (quantities). The amounts
of’ foam mv varv based on the characteristics of the void area;
i.P., t’oan”wall”thickness, adjoining contact surfaces, envirOn-
merltal temperatures, extent Of volume to be filled, and method of
c~fjtainerrestraint against anticipated foaming pressures. In
General, cool surfaces or low environmental temperatures will
retard normal foaming action and require additional chemical com-
po!?ents. Adjustment of foam quantities will normally be
necessar] after foa!ninginitial packs.

3.?3 Utilization of restraining devices. Foaming bucks shaii
DF? Fahri=d of Sufficient material to prevent distortion of
container walls rlurin~foamin~ operations. The selected design
s’nailbe based on the procedure technique used and of such
construction as to allow for some venting and subsequent release
of :ntrapped gase~~ Additional restraining devices shall be
used, as rlecessary,to limit the tendency for certain items to
“flea:” or move from their designated orientation during foam
rise. Pressures accually developed are dependent upon the class
and grade of’foam naterial used.

j . !) :Aarkin: for shipment/storage. Marking shall be in accor-
dance:wifi]YIIL-ST”’u-129 with special-markings added, as prescribed

j*lJ 0(2(JU p~.tional/environmentalsafety and health controls.
For contract application, appropriate Occupational Safety and
Healtfi Ac% st~ndards associated with foam-in-place packaflingwill
hc?:01Iowt?(l. p<-.am-in-place dispensing operations within Department
o!’Wficnse ins:~llations and facilities (land and afloat) shall
have nedi:al service for environmental health/safety approval
~~~c?prlirli;v+t!tilationand protective equipment requirements.
Ad:i%ion21 safe~y a:~it~f?;ilt.h consilierat,ionsand waste management
ar= ‘if~t:,l in b.? and {>.4,res~ectivel~.
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I

Determine the otatlc-boari
t~ounds per square inch (pal)) %%%
8UrraC0 (weight/each surface area that
will be bearing on the cushion).

2, Next, determine the item’s fraglllty
measured in gta (obtained rrao manufac-
turer or engineering estimate).

3. The thickness or foam needed may be
found by Aooking at the cushion curves.
All curves are ror 30-inch drop.

4. Tb find foam thickness for each face
or item,draw a line upward from horizon-
tal axis at point of static stress for
that item face (l).

5. Follow a line drawn lYom the left
(2) to a point on the vertical axis
equal ts che rragiltty estimated earner.

6. The ~int (3) when these two lines
cross will be near one or the cushlcsn
curves on the graph.

7. The clooest cushion curve below
crossing point will be the thickness
of foam needed to protect face o(’ tfic
item in a JO-inch drop.

8. !@peat process I’or each o! the other
!’:CCC c? tb.e ::ez, Iple .,----- ,.., ,,,,. Pm”.! .-”- . ..-” ...4 .-.
each race or use the thickest Cor all
facts for eltra protection.

nl.2i ..3..,* s

SIAIK STRESS w/A Wld

STATIC S1Rf5S W)A t,.,,

9. Do not package item In flexlt>le
roam It’ the point where the two lines
crose 18 below the curves,

S1411C Sllitss w,, ,“,,,

10. Tne optimum loading point 1s
indicated by the arrow. This point 1s
derlned as the lowest shock level
that can be achieved using a particular
2-inch thickneea cushion. Obvlou81y
then, the optimum static stree.e 1s
deftned by the vertical line, Tne
problem really BegIns when a calc~lated
static stress 1s greater than the
optimum value. This could be the case
in the example shown on the curve
(indicated by A). In this case, item 100J
fragility was detennlnfxi to be 60 F’S and
the calculated static stress 1s 0.5.
If the “closest cushion curve be=
the croaaing point” is aasumed to be
the 2 inch, there 1s a dangerous
condition existing. The cushion is
overloaded; such a altuatlon allowlng
serloua 108s or thicknes~ of the : r-’
cushion and inureasirg shock loads 1“

during eubaequent drops. ‘l%o options
are available; i.e., (1) chaue static

**
m 0.s as a4 M 0.s1.0

stress to a lower value by adding ~Anc ~ES WfA IPXll

support pieces to spread the load,
or (2) go to the next lower cushion
curve wherein the oroasing point
occurs either at or to the lert of
tlm+ optimum po~t.

Figure 1. Design for flexible foam packs.

6
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Al If these paramtere cmnot be met, chic f-m material c.mposirlnn shall not k wed.

~1 item weight includes coLa L weipht ready for foamtnu, i .@. , item plus wrapt, barricr6. tape.,

pads, ●dhesives. mrrmps, etc. ilher the weiphr fal 1s ● xs. t ly between two succc. ssfve weiphc ‘3. Ec6,

use the higher figure.
j/ me” Izinimm allo”,b], bearing surf.,, .,,., fa!ls ,Wa.tly b,,weec ,“. S“. +$..{”. fi~”,,,,

use next hluhest f igure.

Note. When uainy, semirigid (svml flexible) 10 MS, hearing surfaces can be improved { Lnrreasedl , as

Gsmitry, by affixinu thcm co platfom, co. taincrizing, VLL. , rkc foamin~, as teq.ired.

Figure 2. Design for 0.5 pound clensitv:5P’T1:r~ricl1’OMI pac:xs.—... .Z

1. Determine the tube/bau width b!f
applying the

FOR

FOR

FLEXIBLE

‘IUbe/bag

RIGID FOAM

followlng fo-%ula: -

FOAM

width (inches’) =lMM(Nq + FT

Tube/bag width (inches) = M/N + FT
IW X 20

M = Weight of prepared item (lb)
N = Number of bags to be used

IW = Width of’ item (inches)
FT = Desired/required foam thickness (inches)

2. Round off the calculated tube/bafz width
to the nearest Inch.

3* If tube/bag width is
less than 12 inches, use

calculated to be
a 12-inch tube/bag,

4. If the calculated tube!bag width exceeds
18 inches, consider increasing the number
of tubes/bags.

5. Tube/bag width may have to be recalculated
for each tube/bag to provide for variations
in item nidth.

FOR RIGID FOAMS ONLY:

Bag width should at no time be less than
one and one-half times the desired/
required foam thickness.

If calculated tube/bag width is less than
one and one-half times the foam thickness,
select a wider tube/beg to meet th,e one
and one-half minimum.
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3.11 Foaming techniques. The steps to be followed in accom-
plishing the various techniques shall be as specified herein.
In conjunction with these techniques, consideration shall be given
to the special features Inherent in the pack formed as the end
product. Prepared item dimension, as referenced herein, shall be
considered as those dimensions determined by inclusion of all
required pads, wraps, and other material applied to facilitate
the readiness of the Item for foaming operations. The prepared
item, protected as in 3.3, shall be enclosed in a container, as
specified (see 6.2), except where prescribed in the design of the
technique, as detailed herein. The foam materials shall be in
accordance with 3.1.

3.11.1 Technique I, split pack, standard. This procedure
is adaptable for many items. The technique I procedure requires
a minimum of two consecutive pours. Time Is required between
each pour to allow the foam to set (tack free) properly. The
foam materials shall be of the class specified (see 6.2).

3.11.1.1 Procedures (see fig 4).

Step a. Select the best orientation for the item
while considering the ready availability of supporting surfaces.
Orientation selected shall also depend on locations of critical
item projections and item void areas that may later cause dif-
ficult removal of the item.

Step b. Select container of appropriate dimensions.

Step c. Drape polyethylene sheet film (L-P-378)
loosely Inside container covering bottom and extending over
flaps, where applicable. Smooth the sheet toward all corners.
Tape, if necessary, to hold temporarily. The following formulas
shall be used to tabulate film requirements:

Sheet length = 2 X depth + 1.5 X length of container
Interior.

Sheet width = 2.5 X depth + width of container
interior.

Step d. Place prefoamed support block, to support
weight of prepared item to required height, in container bottom
(see 3.1.1). PositIon to support item uniformly.

Step e. Remove item, then dispense enough foam
mix into the container to encase block(s) and rise to the
required height.

Step f. Fold polyethylene film inward, completely
covering f>oarias it completes its rise.

8
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SECOND ORAPED
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Downloaded from http://www.everyspec.com



MIL-F-45216A

Step g. Immediately place and hold prepared Iteruon
top of the polyethylene film/foam until foam has risen and set -

enough to support the item. (Some items have a tendency to float
during foaming.)

Step h. Drape a second sheet of polyethylene
film loosely Inside the container covering the prepared item and
foam and extending over flaps. Tape, If necessary, to hold tem-
porarily.

Step 1. Dispense a sufficient amount of foam mix
Into the container to surround the Item and fill the container
with expanded foam.

Step J. Fold the polyethylene film inward when
certain that the rising foam will fill the container. Close con-
tainer. If the container is overfilled, trim off excess.

Step k. Apply appropriate closure. Allow time
for foam to set before moving container.

3.11.2 Technique II, split pack, alternate. This procedure
is a variation of technique I split pack, providing a more
simplified means of completing foam packs as in remote areas or
aboard ship and with retrograde materials or items that are
rapidly deployed. Time Is requlrd between each pn])r t,n allow
the foam to set (tack free) properly. Prefoamed support blocks
are not used. Foam material shall be of the class specified (see
6.2).

3.11.2.1 Procedures (see fig 5).

Step a. Select the best orientation for the item.
Minimum use shall be made of additional protective material
except to prevent puncture of the plastic sheet around the item
with the subsequent danger of the foam either contacting the Item
or escaping and locking the mold halves together.

Step b. Select specified container to hold prepared
item.

Step c. Drape sheet polyethylene film (L-P-378)
loosely inside the container covering bottom and extending over
flaps. Tape, If necessary, to hold temporarily.

Step d. Dispense sufficient amount of foam mix Into
the container to center item in container. Fold polyethylene
film Inward, completely covering foam as It completes Its rise.

Step e. Place prepared Item, overwrapped In poly-
ethylene (L-P-378), on the foam surface after foam has risen and
set enough to support the item. (The item shall be centered in
container.) .
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Fig!.lre 5. Split pack, alternate.—.
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I

I

Step f. Drape a second sheet of polyethylene
film loosely Inside the container covering the prepared Item and
foam and extending over flaps. Tape, if necessary, to hold tem-
porarily.

Step g. Dispense a sufficient amount of foam mix
into the container to surround the item and fill the container
with expanded foam.

Step h. Fold the polyethylene film inward when
certain that the rising foam will fill the ccntalner. Close con-
tainer. If the container Is overfilled, trim off excess.

Step i. Apply applicable closure. Allow time
for foam to set before moving container.

3.11.3 Technique III, split pack, inverted. The Inverted
pack shall not be used for items that must always remain In an
upright position to prevent internal damage. Foam material shall
be of the class specified (see 6.2).

3.11.3.1 Procedures (see fig 6).

Step a. Select the best orientation for the Item
while considering the ready availability of supporting surfaces.
Orientation selected shall also depend on locations of critical
item pro~ectlons and Item void areas that may later cause dif-
ficult removal of the item.

Step b. Select specified container to hold pre-
pared item.

Step c. Cut a pad(s) of foam the same length and
width as the container’s inside dimensions with a depth equal to
the foam thickness. This will result in the item being ver-
tically centered in the container.

Step d. Place prepared item on foam pad, centered
In the container.

Step e. Drape a sheet of polyethylene film (L-P-378)
loosely inside the container covering the prepared item, foam
pad, and extending over the flaps. Tape, if necessary, to hold
temporarily.

Step f. Dispense enough foam mix Into the con-
tainer to surround the item and fill container with expanded
foam.

.

12
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Figure 6. Split pack, Inverted.
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Step g. Fold the polyethylene film inward when
certain that the rising foam will fill the container. Close con- -
talner and tape. (If overfilled, trim off excessive fom before
taping.)

Step h. Foam must be able to support item weight
before container is turned upright. After foam Is cured 15 min-
utes, Invert container to upright position.

3.11.4 Technique IV, foam-in-ba~. This procedure 1S adapt-
able to a wide variety of Items regardless of dimension;
however, where long items exceeding approximately 32 inches in
length are being foamed, it is preferable to use a multiple bag
unit design. Foam material shall be of the class specified (see
6.2).

3.11.4.1 Procedures (see fig 7).

Step a. Select the best orientation for the item
while considering the ready availability of supporting surfaces.
Orientation selected shall also depend on locations of critical
item projections and item void areas that may later cause dlf-
flcult removal of the item.

Step b. Select container of appropriate dimension
(enoolf’+o vnnt.~{ nep ~p\-y---- -- ----- ----- re~tra.~nin~ device) based on prepared item
dimension.

Step c. Determine dimensions (see fig 3) and fabri-
cate or select bags (or tubes) fabricated from polyethylene film
(L-P-378) in a width (diameter) and thickness, as specified (s@e
6.2), necessary to hold the item immobile In the container.
Tubes shall be heat sealed transversely at the centerline to form
two compartments. The flat tubing dimension shall be determined
by the Interior dimension of the container or restraining device.
Formulas shall be used as follows:

Tubing length (LT) = 2 X depth + width + 4 Inches
Tubing width (WT) = length + width + 2 inches

Step d. Prepare sufficient cut prefoamed blocks
(see 3.1.2) to support the prepared item to its required height
above the bottom of the container during the foaming operation.
Place these prefoamed blocks inside the bags or tubes (In close
proximity to the common heat seal), then position inside the con-
tainer. The bags or tubes may be taped or clipped to the con-
tainer walls or flaps to hold them In place to facilitate easier
dispensing of foam mix.

14
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Step e. Position the prepared item in the center of
the container supported by the foam blocks Inside the tubes. Hold
prepared item in place until foam has risen and set enough to
support the item.

Step f. Dispense equal amounts of foam mixture
into each set of bags or tubes. When foam reaches half of its
rise, remove any tape or clips holding the bags to the container.

I

I

Step g. Overlap the tube or bag ends and close
the container. Secure temporarily until rise has stopped. Open
the container to make sure that the Item Is immobilized by the
bags and allow the foam to cure 15 minutes before handling.
Close flaps and secure with tape.

-

3.11.5 Technique V, special technique, modified. This
procedure Is identified with specific modification or variation
&f established techniques 3.11~1 through 3.11.4. In general, the
degree of mndificatlon or variation is of sufficient magnitude to
cause special description (see 6.2). Such description shall
Include:

Step a. Container specification and size.

Step b. Foam material in accordance witn MIL-F-83671.

Step c. Required design steps.

Step d. Associated wraps or other materials.

Step e. All figures, illustrations, and drawings
necessary to fully describe the special design techniques,

Step f. Special ,markings.

3.11.6 Technique VI, foamed container. Thls procedure is
adaptable to heavier and larger items and Is essentially a split
pack using special fabrication techniques. Foam material shall
be of the class specified (see 6.2). Specific fabrication pro-
cedures shall be developed by the fabricator to meet the require-
ments of the engineering drawing/specification (see 6.2). The
following design steps are intended for general guidance only.

3.11.6.1 Procedures (see fig 8).

.Stepa. Set up the specified mold for fabricating
the foamed container (a simulated item can be used). Mold design
shall allow easy disassembly that will insure against damage of
the foamed container upon removal.

I
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Step b. Apply release material (polyethylene Plastic
sheet (L-P-378), wax coatings, etc.) to the inside surfaces of the
mold and completely around or on the surfaces of the Item. Tape
plastic sheet, if necessary, to hold in Place temporarily”

Step c. Position Inserts such as base with skids,
push plates, tiedown rings. reinforcements, etc., in the mold
and secure.

Step d. Position and secure Item In the proper
location In the mold. The item can be suspended from a hoist or
supported with prefoamed blocks.

Step e. Dispense the required quantity of foam
Into the mold so that the total rise reaches approximately one-
half of the depth of the item. Where consecutive pours are
necessary , time is required between each pour to allow the foam
to set properly.

Step f. Apply release materials to the top sur-
faces of the risen foam.

Step g. Dispense the required quantity of foam
into the remaining void so that It surrounds the prepared item
completely. Consecutive pours are performed as in step e above.

Step h. When there Is assurance that the rising
foam will fill the mold, place and secure the lid. The lid may -

contain holes to allow release of excess expanded foam and gases.
Allow the foam to cure for 15 minutes before moving or opening
the mold.

Step i. Remove foamed container from mold. Apply
edge protectors for strapping.

Step j. Coat outside surfaces of foamed containers,
as required by engineering drawing/specifications” Assemble and
secure closure.

3.11.7 Technique VII, encapsulated pack. In this proce-
dure, Items are completely surrounded (encapsulated) in foam,
thus achieving water vapor protection utilizing a minimum of
2-inch thickness of foam.

3.11.7.1 Select applicable design procedure (see 6.2):

Design 1. Small items, O to 100 pounds (see fig 9).

Design 2. Intermediate items, 75 to 125 pounds
(see fig 10).

18
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Stepsf, g, h, & i

Figure 9. Encapsulated pack (d’’:ji<-rli)...— -
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Figure 10. Lincapsulate(i pacl((design 2).
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Design 3.
(see fig 11).

Design 4.
pounds (see fig 12).

Design 5.
activity.

3.11.7.2 Procedure.

MIL-F-45216A

Intermediate items, 100 to 250 pounds

Large and/or dense items, 150 to 400

Special items, as specified by procuring

Step a. Select the best orientation for the Item
while considering the ready availability of supporting surfaces.
Orientation selected shall also depend on locations of critical
item projections and void areas that may later cause difficult
removal of the item.

Step b. Select container and applicable design
based on item dimension, weight, minimum foam thickness (see step
g below), wraps, protective sleeve, and the orientation determined
In step a above. Secure skids and deck boards, as applicable,
for designs 2, 3, 4, and 5.

1. Nails, pallet, 10-gauge, 2 1/2 Inches long,
style 18, type II, FF-N-105, shall be driven through the deck
board and into the skids. Nails shall be arranged In two rows,
staggered pattern, witklspacing ‘be~weennaiis ill~~~~1‘-UWllU~~~
exceed 6 inches.

2. All wood used In type VII packs shall conform to
MIL-STD-731, group II or III, class 2.

3. All plywood decks used shall conform to NN-P-530,
5-ply, standard-interior with exterior glue, group PS-1, grades
c-c. Quality shall conform to PS-1.

Step c. Prepare properly sized prefoamed blocks
to support the Item in a stable position during the foaming pro-
cedure. Blocks must be cut and positioned so that the direction
of foam rise (maximum compressive strength) IS supporting the
item. This Is very important on heavy items to prevent blocks
from collapsing. When blocks are positioned with direction of
foam rise parallel to the Item, approximately one-half of the
compressive strength of the foam is lost. Class and grade of
foam shall be identical to the foam ingredients to be used (see
3.1.1)* Thickness of the blocks shall be determined by the
requirement for critical centering of the Item between the top
and bottom planes of the receptacle. Additionally, load-bearing
material such as fiberboard or plywood may be further required to
distribute concentrated loads over the area of the foam blocks
and prevent compression and damage to the foam blocks prior to
foaming.

20
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FIGURE 12. Encapsulated Pack (Design 4).
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FIGURE 12. Encapsulated Pack (Design 4)--Continued.
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Step d. With the item supported on the blocks,
determine the cut line In the horizontal plane that will best.
permit removal of the top cut section of the foamed pack and
removal of the item from the remaining bottom section.

Step e. A protective sleeve shall be fabricated
so that It contours the item as closely as possible and positioned
horizontally around the Item so that the cut line marking to be
applied on the exterior of the container will be located at the
vertical center of the sleeve. The sleeve shall be fabricated
and formed using fiberboard material conforming to type CF, grade
V3C, class WR, ppP-F-320. The sleeve shall be secured in place
with tape conforming to PPP-T-97 and drawn tightly to the item under
adequate tension. This sleeve is designed to provide protection
to the item during the cutting operation in opening, and to facili-
tate removal of both the top of the container and the item from
the base section. For large container designs, at this point,
preliminary foaming Into selected polyethylene bag sizes conforming
to MIL-B-117 (4-roil)may be accomplished for filling large void
areas between the sleeve and the Item (regularize configuration).
Similarly, properly sized filler blocks built up of fiberboard
sheet stock may be used. This process will Insure support to the
sleeve against anticipated external pressure from the expanding
foam in step g below. Care shall be exercised to insure that
there are no projections beyond the plane formed by the sleeve.

IhIn p~~~~s~7ep f’. -,,v of barrfpr mat,ertal: one con-
forming to MIL-B-121, type I, grade C, class 1 and the second
conforming to UU-P-268, type 1, grade B, 4G-pound basis weight
(minimum) shall be prepared of such dimension as to completely
encircle the item with sleeve attached. The first wrap, grade C,
shall be applied with the “face” or wax-free side toward the
item. Both wraps shall be applied in such a manner to conform to
the contour of the item and shall not be loosely applied.
Caution shall be taken to insure that no rips, tears, or holes
are present in the wraps exposing any part of the item prior to
application of foam. The overlaps (wrap joints) shall be rolled
and pressed to insure that the foam does not enter the wraps and
contact the item. Secure and seal outer kraft wrap joints,
tucks, folds, seams, etc., with PPP-T-42 tape, 2-inch width mini-
mum.

Step g. The wrapped Item shall have a minimum
clearance between the container walls and the outermost projec-
tions of the wrapped item, as specified (see 6.2).

Step h. The amount of foam specified (see 6.2)
should only be used as a guide. Exact amount required is the
responsibility of the packaging activity. Dispense foam into the
void using successive pours, as required, insuring that any addi-
tional pour Is dispensed at the tack free point of the previous
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pour. The amount actually used per pack can be greatly influenced
by type of equipment used, foam formulation, atmospheric condi-
tions, facilities, etc. Sufficient quantities of foam shall be
dispensed to provide total volume fill. Furthermore, for design
4, the polyurethane foam must lay level with the top of the 2 inch
X 2 inch top frame around the circumference of the pack to permit
the plywood cover to be nailed flush to the 2 inch X 2 inch top
frame and still meet the performance characteristics of the pack.

Step i. Close container with PPP-T-60, 2-inch wide
tape for designs 1, 2, and 3. Design 4 shall be closed by
nailing a minimum 3/8-inch thick plywood cover to top frame using
pallet nails conforming to FF-N-105, type II, style 18, minimum of
1 5/8 inches long. Nailing shall be in a staggered pattern with
nails not over 4 inches apart. Plywood cover shall not be nailed to
top frame until foam pack has been Inspected for 100 percent fill
and allowed to set up for a minimum of 12 hours. All plywood
covers shall be minimum 3/~-inch thick and shall extend to the
outer edge of the ends and sides. The plywood shall conform to
ANSI A199.1 or PS-1 and shall be a full exterior exposure durabi-
lity and be a minimum grade C-C.

3.11.7.3 Special markln~. Each design shall Include the
special markings as illustrated in figure 13. (Special markings
shall be limited to stenciling, printing, or silk screening per
MIL-STD-129. Labels are not permitted for any marking other than
bar coding and shipping label.)

3.11.7.4 Reusability.

a. Reusability of technique VII packs is limited to
the return of the unserviceable part.

b. Once the pack is opened, the Item IS subject
to environmental deterioration and should be stored indoors under
controlled conditions.

c. All packs opened for quality conformance
inspection shall not be reused or repaired and shall be disposed
of (see 6.4).

3.11.8 Technique VIII, preformed molding. ‘Thisprocedure is
specifically intended to form individual mold halves for items
using a specially designed molding box or jig. An essential part
of this procedure is the requirement for a very rigid molding
fixture. It is also the means for vacuum withdrawal of air to
insure close conformity of plastic release material to the simu-
lated surfaces of the item, the container, and the mold ~ting
surfaces, Technique VIII readily permits the forming of foam
molds that would fit a variety of shipping containers other than
those having a solid, rectangular shape. Thus, contoured molds
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FIGURE 13. Encapsulated pack, special marking locations.
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may be formed intended for shipment in cylindrical containers or
cans. Mating molds may be fabricated In advance of the actual
packaging process. Due to the nature of the preformed molding
procedure, a single pour of foam is preferred for each mold half.
Foam material shall be of the class specified (see 6.2).

‘3.11.8.1 Procedures (see fig 14).

Step a. Select applicable prefabricated mold fixture.

Step b. With the vacuum source connected, drape a
2-roilpolyethylene sheet over the simulated item half and fixture
flat surfaces, allowing sufficient overlap to completely cover
the underside of the securing lid. With the vacuum source
operating, insure that the plastic sheet is pulled flat and
tightly creased, where necessary, over these surfaces. Leave the
vacuum source on during the following step.

Step c. Dispense sufficient foam (single pour) into
the prepared mold fixture.

Step d. Secure the polyethylene-lined lid over the
rising foam in the fixture. Allow t}lefilled mold to set for 15
minutes without handling or until it has sufficiently cured to
prevent distortion of the molded foam.

Step e. Carefully remove the finished mold halt’ t“rom
the fixture; check for conformity on all surfaces.

Step f. Duplicate step b through e to prodllcea
mating mold half.

Step go Wrap the Item, if required, In accordance
with the configuration used for item shape simulation, as in step
a above. Place In formed mold halves and insert entire assemblj
in selected shipping container.

Step h. Close container and secure with tape.

3.12 Performance characteristics. The packs formed using the
foam-in-place techniques specified in 3.11 shall be acceptable
for their intended purpose and shall be capable of passing the
tests and examinations specified In section 4.

3.12.1 Exterior appearance. When inspected, as specified In
4.5.2, the exterior of the pack shall be free from surface
distortions measuring In excess of 1/4 inch per 12 linear inches
of container. Packs possessing skids or specialized bases and
exceeding 150 pounds In gross weight shall be checked for base
distortion while the base is resting on a flat surface. Surface
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distortion measurements shall not be more than 1/2 inch above the
supporting surface at any point on the perimeter of the pack
base. Opening and reusability instruction markings shall be as
specified for the selected procedural design and as further idem-
tifled in 3.11.7.3.

3.12.2 Rough handling test. There shall be no evidence of
exterior pack deficiency or item looseness within the foam molds
that affects the integrity of the pack or damage to the item when
subjected to the appropriate rough handling test specified in
4.5.3. Exterior surfaces of the pack shall be inspected for evi-
dence of container shell, base, and top frame separation from the
polyurethane foam for those procedures not using intentional
parting-type materials. Evidence of this separation shall be
cause for rejection of the pack. Determination of conformance to
the item looseness will be made following opening. Evidence of
item movement in any direction; crushing of foam materials; item
rotation from original placement; or item damage such as broken
or distorted projections, loosened mountings, broken wires, or
scorched surfaces shall be cause for rejection.

3.12.3 Shock mitigation (flexible foams). When specified
(see 6.2). Packs shall be capable of protecting items against the

-

I

imposition &’ accidental sho~ks above-prescribed fragility
levels. Shock mitigation afforded by the flexible foam-in-place
rnat.erlal shall be consistent over the temperature extremes from
-20° F. to +1250 F., and shall not exceed the specified fragility
level when subject to the free fall drop test specified in 4.5.3.
There shall be no exception to this requirement due to either
weight or dimension (see 4.5.4).

3.12.4 Pack opening. Foam-in-place packs shall be fabri-
cated in such a manner that the container can be opened and
reclosed without damage to the item or cushioning material.
Failure to meet this requirement shall be cause for rejection
(see 4.5.4 and 4.5.5).

3.12.5 Completeness of fill. The resultant foam formed in
the packs shall provide, as nearly as possible, a complete fill
of the intended void space. Severe rounding off of Interior con-
tainer corners, excessive noncontact (bridging) over desirable
item bearing surfaces, large void areas, and evidence of
incomplete bonding of prefoamed materials shall not be permitted.
For technique VII, foam must fill container 100 percent. No
bridging (noncontact) over item surfaces shall be permitted.
Voids or evidence of incomplete bonding shall not be permitted
(see 4.5.4 and 4.5.5).

3.12.6 Foam adherence. There shall be no evidence of foam
breakthrough; penetration; and adherence either on Item, intimate
wraps (except special wraps (see 3.2)), sealed bags, on inner
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surfaces of containers (except where foam Is applied directly
against container walls),
4.5.5).

or restraining bucks (see 4.5.4 and

3.12.7 Release of items. Items shall be easily removed
from the foam molds with no evidence of accidental sealing be-
tween wraps, parting films, or bags. There shall be no evidence
of locked items caused by improper application of multiple pours
or excessive Dressures created by void overfills (see 4.5.4 and.
4.5,5). “

3.12.8 Item condition. Items shall show no evidence of
damage resulting from the application of foam-in-place materials.
Apparent damage may include broken or distorted projections,
loosening of mountings, broken wires, or scorched, painted sur-
faces (see 4.5.4 and 4.5.5). Humidity Indicators, If used, shall
Indicate a safe condition.

3.12.9 Conditioning of pack. When specified (see 6.2), the
pack shall be conditioned for 24 hours at a temperature of -20” F.
(see 4.5.4).

3.13 Foam workmanship. The pack foam conforming to 3.1
and produced by the equipment specified in 3.4 shall form a uni-
cellular plastic foam suitable for the intended techniques listed
in 1.2 (see 4.5.7).

3.13.1 Rigid foams. The foam pack formed by a foam-in-
place technique shall be essentially homogeneous throughout with
a uniform cell structure. There shall be no splits, sparklers,
void openings, or pockets over 1/2 Inch In any direction
that might be caused by rapid formation and/or release of
the blowing agent before the polymer structure reaches sufficient
strength to contain the gas. There shall be no evidence of
shrinkage such as would be apparent by wrinkles or indentations In
the foam surfaces. Further, there shall be no unexpanded resin,
occlusions, or foam scorching evidenced by dlscoloratl.ondue to
the generation of excessive heat during the exothermlc reaction.
The fusion line between successive pours, unless separated by
parting films, shall be well knit and shall show no occlusions,
cracks, or separations. The foam formed shall not be soft,
tacky, or brittle after curing.

3.13.2 Flexible foams. The foam pack formed by the foam-
in-place process shall not be soft, doughy, nonresilient, or
brittle after curing. There shall be no multiple holes, voids,
or “blowouts” exceeding 2 Inches in diameter. Contaminated ,
recycled foam or more than 50 percent recycled foam shall not be
integrated with the new foam pour In a completed pack. The

I
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cured foam shrinkage shall not exceed 1/2 inch from any face.-
of container Inner walls.

3.14 Reusability. Formed foam molds are reusable when the
prescribed procedures are followed, as required In 3.11 (see
4.5.8), except technique VII does not provide water vapor protec-
tion after the original seal is broken.

3.15 Special marking and labeling. Marking or labeling
instructions specified for opening and reusability (see 6.2)
shall be provided on the container (see 4.5.6).

4. QUALITY ASSURANCE PROVISIONS

4.1 Responsibility for inspection. Unless otherwise spec-
ified in the contract or purchase order, the contractor iS
responsible for the performance of all inspection requirements,
as specified herein. Except as otherwise specified In the
contract or order, the supplier may use his/her own or any other
facilities suitable for the performance of the inspection
requirements specified herein, unless disapproved by the
Government. The Government reserves the right to perform any of
the Inspections set forth in the specification where such inspec-
tions are deemed necessary to insure supplies and services con-
form to prescribed requirements.

4.1.1 Alternate test procedure approval.-. In ifist~iiC~S k%er’~

a test may necessitate an Impractical manipulation of a mounted
item, where the overall size or weight of the item, or test equip-
ment availability obviates compliance with a specific test require-
ment of this specification, the contractor may submit a request
accompanied by detailed justification through the cognizant
Government inspector for approval of an alternate test procedure.

4.2 Classification of inspections. The Inspections spec-
ified herein are classified as quality conformance inspections
(see 4.4).

4.3 Inspection conditions. Unless otherwise specified (see
6.2), all inspections shall be performed under environmental con-
ditions of temperature ranging between 68° F. and 85° F. and a
relative humidity range of 40 to 60 percent. Regardless of pro-
cedure being used, no foam packs shall be either examined or
tested prior to 48 hours after final pouring of the polyurethane
ingredients.

4.4 Quality conformance inspection.

4.4.1 Inspection of product for delivery. Inspection of prod-
uct for delivery shall consist of group A, B, and C inspections.
Sequence of inspections shall be exactly as specified herein.
This will insure that procedural steps have been followed
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correctly and end product foam characteristics achieved without
adverse effects on items, other protective packaging materials,
and containers.

4.4.1.1 Inspection lot. An inspection lot shall corrslstof
all foam packs of the same technique produced under essentially
the same conditions and offered for inspection at one time.

4.4.1.2 Group A inspection. Group A Inspection shall con-
sist of certification supported by verifying data specified in
table I In the order shown. Sample selection, inspection level,
and acceptable quality level shall be as specified in MIL-P-116.

4.4.1.3. Group B inspection. Group B inspection shall
consist of the examinations and tests specified in table I in
the order shown.

4.4.1.3.1 Sampling plan. The sampling plan shall be in
accordance with MIL-STD-105 for special inspection level S-1.
The sample size shall be based on the inspection lot size from
which the sample was selected. The acceptable quality level
(AQL) and the level of Inspection shall be 4.0 percent defective
for all group B examinations and tests performed at each inspec-
tion station.

4.4.1.3.2 Disposition of sample units. Sample units that.——
have been subjected to group B inspection shall not be deiiverea
on the contract or purchase order. .-

4.4.1.4 Group C Inspection. Group C inspection shall con-
sist of the examinations and tests specified in table I, as
required, for the procedure and foam formulation used.

4.4.1.4.1 Sampling plan. When group C tests are specified
In the contract or order for quality conformance inspection,
samples shall be selected at random-and subjected to group C
tests. AQL and the level of inspection shall.be specified in the
contract or order (see 6.2).

4.4.1.5 Rejected lots. If’an inspection lot is rejected,
the supplier may rework it to correct the defects or screen out
the defective units and resubmit for reinspection. Resubmitted
lots shall be Inspected using tightened inspection in accordance
with MIL-STD-105. Such lots shall be separate from new lots and
shall be clearly identified as reinspected lots.

4.5 Methods of examination and test.

4.5.1 Examinations of packs. Group A examinations shall be
affirmed by certification f’romthe contractor. Group B examina-
tions shall be visual inspections or tests, as required. Failure
to comply with all of the visual examinations and test certifi-
cation requirements shall be cause for rejection (table I).
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TABLE 1. Test required for the procedure and roam formulation

utlllzed.

GROUP A (examinations)

--l)eslgnated packaging materials and
foam-in-place ingredients used in
the fabrication of the foam pack.

--Required foaming equipment and supplles
selected for development of’ foam pack.

--preparations for developing foem pscks--
acceptable.

--Environmental considerations pert~nent
to condltlona affecting operating per-
sonnel , ecology, and mste managenent--
acceptable.

--Foaming technique Followed for the
applicable procedure.

--Opening method suitably described on
pack exterior.

GRCIUPD

--Reliability of opening method.
--Completeness of void fill, as

required.
--No evidence Of foam breakthrough

and undesirable adherence.
--Complete release of item from

foam pack.
--No evidence of Item damage, f’oam

particles, static charges, or
unsafe humidity indicators.

--Foam workshop.
--Reusablllty,
--Marking and labeling of roam

packs properly applied.

GROUP C

--Surrace cilstortion.
--Rough handling test.

Require Dara

3.12.4
3.12.5

3.12.6

3.12.7

3.12.tl

3.13
3.14
3.15

Require para

3,12.1
3.12.2

Require para

3.1 thru
3.1.2

3.4

3.5 thru
3.7
3.10

3.11

3.11

Test para

4.5.5
4.5.5

4.5.5

4.5.5

4.5.5

Q.5.7
4.5.8
4.5.6

Teat para

4,5.2
4.5.3
4,5.4--Shock mlttgat~on (f’lexihle roams). 3.12.3

—— . . --—_ — -——.-

4.5.2 Surface distortion. Packages shall be inspected for
surface distortion characterized by split closure tape, bulging
container walls, or container concavity. The degree of surface
distortion shall be determined using a-straight ~d~e of appro-
priate length f’orthe particular dimensions of the pack. All
surfaces, excluding bottom surfaces where skids are attached,
shall be checked for measurable distortion, as detenined by

the straight edge along the diagonal of each surface (see
;%%.

4.5.3 Rough handling test. Packs shall be subjected to the
followlng sequence of rough handling tests in accordance with the
applicable methods of FED-STD-101.
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4.5.3.1 Small containers. Those having no edge or diameter
over 60 Inches and a gross weight of 150 pounds or less. Any
container with skids shall be tested as a large container.

Drop Test (Free Fall), Method 5007.1, procedure B.
Drop Test (Free Fall), Method 5007.1, procedure E.

4.5.3.2 Large containers - all others.

Cornerwise Drop (Rotational) Test, Method 5005.1
Edgewise Drop (Rotational) Test, Method 5008.I
Mechanical Handling Test, Method 5011.1 (Technique II)
Vibration (Repetitive Shock) Test, Method 5019.1 (when

specified, see 6.2)
Incline-Impact Test, Method 5023 (when specified, see 6.2)

of Pendulum-Impact Test, Method 5012, as applicable.

Graduated drop and Impact test heights and number of impacts
shall be in accordance with table IV of MIL-P-116, as determined by
the gross weight of container and contents. Conformance to this
requirement will be in accordance with 3.12.2.

4.5.4 Shock mitigation (flexible fOamS). Packs shall be
opened and examined Inltlally for conformance to 3.12.4 through
3-.12.9and the test specified in 4.5.5. Prior to determining
reusability, the item shall be removed, as necessary, to per’mlt
attachment of appropriate accelerometers. ‘1’hreeacceiermeters,
one for each major axis or a single triaxial unit, shall then be
mounted on the item or simulated item as close to the center of
gravity as possible, in such a manner to Insure against Improper
movement during subsequent shock tests. Cable leads shall then
be attached to the sensors and the pack reclosed. During the
reclosure, the pack shall be examined for conformance with the
requirement in 3.14 and the test specified in 4.5.7. Access
through the container wall shall be accomplished for extending
the sensor cable leads to the instrumentation. Readout provision
shall consist of necessary measuring instruments to include any
calibration reference, amplifiers, or recorders that will insure
an accuracy of +5 percent In the readings obtained. Free fall,
flat drop tests–shall be performed Initially at ambient temperatures
in accordance with procedure B of Method 5007, FED-STD-101, US~ng
the graduated drop heights of table I of that standard for level A
requirements. A series of six drops shall be made on each flat
surface of the container with only the final five drops being
recorded. From the readings taken for each drop, the resultant
“g’6” shall be determined for that drop. The average of the five
resultant shocks shall be compared with the required “g” protec-
tion. A higher “g” figure than that allowed shall be cause for
rejection of the pack. The identical pack shall be conditioned

~
for 24 hours at a temperature of -20° F. (see 3.12.9). Immedi-
ately following conditioning of the pack, two additional drops

\
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shall be performed using the same procedure as used at ambient
temperatures. Resultant “g’s”, as determined by the second drop,
shall not exceed the specified fragility level. Failure shall be
cause for rejection of the pack (see 3.12.3).

4.5.5 Opening test. All techniques of foam-in-place packs
shall be opened in accordance with instructions provided on the
pack exterior (see 3.11) or for those packs In which opening is
obvious. For purposes of this test, opening shall include those
operations required to provide access to the prepared item and
those visual examinations necessary to confirm the acceptability
of the procedure (see 3.12.5 through 3.12.9). The interior of
the pack shall then be examined for degree of void fill, improper
foam adherence or loose particles (breakthrough), difficult item
removal (locking or sealing), humidity indicator in a safe con-
dition, and suspected damage to items. A minimum of 95 percent
fill of’the intended void space shall exist. Where the specified
procedure permits, the foam exterior surfaces shall be examined
for void areas (see ~.12.4.

4.5.6 Marking and labeling. Visual examination of the
exterior of the completed package shall verify the proper appli-
cation of any marking and iabeling, as specified (see 3.15).

4.5.7 Foam workmanship. The foam-in-place packs shall be
examined for evidence of splits, sparklers, shrinkage, voids,
irregularities, or striations in the foam (caused by irluatlplete
foam mix). Sample blocks shall be cut from the foam pack(s) and
trimmed to provide plane and parallel surfaces to a size of 4
inches X 4 Inches X 2 Inches. The thickness dimension shall be
perpendicular to the direction of rise. One specimen shall be
taken from each of two opposite sides. For purpose of this test,
halves formed constitute a single block. In the case of suc-
cessive pours, the specimen(s) shall incorporate any fusion llne
somewhere near their midpoint. The examined specimens shall be
free of soft or tacky particles (unexpended resin) or show evi-
dence of splits, sparklers, or shrinkage. Further, there shall
be no void openings or pockets (blow holes) exceeding 1/2 inch in
any direction or evidence of scorching during foam formation.
Packs utilizing reused foam shall be examined for incomplete
bonding of refoamed materials caused by using excessive amounts
of previously foamed materials without enough virgin foam around
these materials to provide a complete bond (see 3.13). Failure
to comply with any of these foam workmanship examinations shall
be cause for rejection.

4.5.8 Reusability, Formed foam mold packs shall be ~ested
to insure that, once open as in 4.5.5, the molds formed allow
ready replacement of the prepared Item and reuse of the pack.
Failure to accomplish these requirements shall be cause for
rejection (see 3.14).
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5* PREPARATION FOR DELIVERY

This section Is not applicable to this specification.

6. NOTES

6.1 Intended use. This specification is intended to
describe the technique for foam-in-place packs where authority
for that use for any given Item is specified or approved by the
Government. It is intended for use in conjunction with
MIL-F-83671 that describes flame retardant polyurethane foam-in-
place materials. Applicable dispensing equipment is described
in MIL-F-87075.

6.2 Ordering data,

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

b. Technique procedure (see 1.2).

Foam ingredients approved for the specified proce-
dure (se~”3.1.1).

d. Sensitive Items permitted (see 3.2).

e. Method of preservation requirea (see 3.3).

f. Minimum foam thickness requirement (see 3.6).

g* Rough handling test requirement (see 3.6 and 4.5.3).

h. Complete container requirements, including speci-
fications, classification, and dimension (see 3.11).

i. Class and grade of foam material (see 3.11.1,
3.11.2, 3.11.3, 3.11.4, and 3.11.8).

Width (diameter) of polyethylene film bag (or
tube), t~~hnique IV (see 3.11.4.1).

k. Thickness of polyethylene sheet (see 3.11.4.1).

1. Complete description to include chemical class am]
grade, associated materials, and applicable drawings (see 3.11.5,
3.11.6, and 3.11.7).

m. Design procedures, technique VII (see 3.1!,.7.1).

Minimum clearance requirement, technique VII (see
3.11,7,2?:
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Amount of foam required, technique VII (see

-. 3.11.7.27:

Established fragility level for shock-sensitive
items (s~~ 3.12.3).

q“ Pack conditioning requirement (see 3.12.9).

r. Additional special marking, as required (see 3.15).

Group C quality conformance test, inspection, and
AQL requ;~ement (see 4.4.1.4.1).

6.3 Safety and health considerations. Potential hazards
associated with the use of foam-in-place procedures should be
minimized through the use of proper preventive measures and
controls. Specific guidance may be found In Upjohn Technical
Bulletin 107 and from local industrial hygiene, medical, and
safety personnel. Also consult MIL-)?-83671and MIL-F-87075 for
additional safety and health considerations.

6.3.1 Chemical hazards. Foam chemicals are toxic, both
from the standpoint of the individual ingredients and the mixed
reacted foam. Further hazards occur when mtertals are ‘not
stored properly, dispensing equipment not maintained correctly,
or purging operations improperly performed (see 6.3.2). Of the
Illaterials involved irl a Cmplete

P..W,4 n“
LuulllL1aa

--nw~t~fin
Upe, *..LW.*, the followi~g

list identifies significant ones with their potential effects:

a. Di and polylsocyanates (component A). Skin irri-
tant, harmful to eye tissues, and causes bronchospasm and
respiratory tract sensitization in susceptible Individuals.

b. Trlchlorofluoromethane (typical blowing agent).
Can cause unconsciousness and anesthesia leading to asphyxiation
following prolonged breathing of high concentration.

c. Silicone oils (cell control agents). Low toxicity
but repeated contact to be avoided.

d. Phosphate esters (for flame retardancy). Readily
absorbed through skin causing blurred vision, nausea, headaches,
abdominal cramps, coughing, and breathing difficulties.

e. Amines (catalysts). Vapors are eye irritants and
can irritate mucous membranes. Allphatlc amlnes can produce skin
burns and dermatitis. Respiratory irritant.
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f. Methylene chloride (purging solvent). Skin and
respiratory Irritant. Methylene chloride can also act as a chem-
ical asphyxiant.

g’ Ethylene glycol monoethyl ester (cleaning solvent).
Skin and respiratory Irritant.

h. Dloctyl or diallyl phthalate (plastlcizor/lubricant).
Skin and respiratory irritant.

6.3.2 Purging dispensing head. It Is recommended that
when purging the dispensing head of a foam machine, the discharge
solvent should be directed Into a container containing approxima-
tely 1 Inch of water. This action will limit the escape of
solvent (methylene chloride) vapors.

NOTE : Methylene chloride is a solvent that can cause skin, eye,
liver, respiratory tract, and central nervous system toxicity.
Workers should use the appropriate skin, eye, and respiratory
protection, as designated by local industrial hygiene personnel.

6.3.3 Pyrolysis. Smoking in foaming areas shall be prohi-
bited. This is required due to the pyrolysis breakdown products
and not the flammability characteristics of the foam chemicals.

6.3.4 tombu~tlbtlt~yc I-m...”+4Am+4Am ~~
uullluuIa UAWL1 =nlIFI f~arn and the““&.-

foamlng ingredients produce toxic gases, as do most packaging
materials. In the event of fire, the local fire departments
shall be immediately notified. Full face, self-contained
breathing apparatus shall be employed for these fires. For small
fires, C02 or dry chemical fire extinguishers are suitable.

6.3.4.1 Personal protective measures. Protective measures
Involved with foaming operations include proper training, assign-
ment of personal safety equipment, location of approved emergency
facilities, and the designation of safe operating and reporting
procedures. Eye wash fountain(s) and shower(s) should be located
in the immediate foaming area or readily accessible thereto.

b.3.4.2 First aid. If chemicals containing isocyanates
(primarily component A) are splashed on the skin, treatment
should be started immediately as follows:

a. Shower Immediately (major splash only).

b. Apply tincture of green soap (full strength) or
rubbing alcohol to the remaining contaminated area.

co After 2 to 4 minutes, wash off the tincture of
green soap or rubbing alcohol with water. If there is still an
indication of isocyanate present, another application will be
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necessary. If the isocyanate contamination is on the face, care%..
should be taken to prevent getting the tincture of green soap in
the eyes.

d. When polyol component (component B) is splashed on
the skin, It should be washed away with soap and water.

e. If either component is splashed in the eyes, the
eyes should be flushed Immediately with clean water for 15 min-
utes. The eyelids should be held apart during this treatment.
Medical attention should be promptly obtained.

f. If a person accidentally swallows the isocyanate
component, and Is conscious, vomiting shall be induced by having
the vlctlm drink one or two glassfuls of water and tickling the
back of the throat with a spoon handle or other blunt object. Do
not wait f,orvomiting, but transport the victim to a physician
immediately. Once under medical care, consideration should be
given to administering mild or additional water followed by a
mild cathartic such as milk of magnesia. Do not attempt to
Induce vomiting in an unconscious or convulsing indi.vldual. In
this event, transport victim to a physician immediately. If a
person is overexposed to the vapors of components, he should be
removed from exposure immediately and transported to a physician.
Oxygen may be administered by qualified personnel en route If the
~ynnsed person has difficulty breathing.-..=.

-.
6.3.4.3 Vapor detection. Field detection must be performed

under the direction of trained industrial hygiene personnel.
Interpretation of sampling data must be performed by appropriate
industrial hygiene or medical personnel. Field test kits that
can detect the concentration of disphenylmethane dilsocyanate
vapors In the range up to 0.02 parts per million, the threshold
limit value, are available from Mine Safety Appliance Company,

. . 201 North Braddock Avenue, Pittsburg, PA 15208 and Industrial
Products Company, 2820 North Fourth Street, Philadelphia, PA
19133.

6.3.5 Decontamination.

6.3.5.1 Clothing. Clothing splashed with the polyol com-
ponent should be removed and washed in an aqueous detergent solu-
tion before wearing again. Clothing splashed with the isocyanate
component should be removed immediately, the isocyanate scraped
off the clothing, and the clothing washed in an aqueous detergent
solution. For large spills soaked bhrough the clothing, the
clothing should be washed in an aqueous detergent solution before
being discarded.

6.3.5.2 Spills, Accidental floor spills may be decontaminated
by covering with an absorbent material such as absorbent shredded
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paper, sawdust, Fuller’s earth, or other absorbent material. If
amine fumes are present, a vapor cartridge-type respirator should
be used. Pour liquid decontaminant consisting of 90 to 94 per-
cent water, 4 to 8 percent concentrated ammonium hydroxide, and 2
percent detergent on the spillage and allow to react for at least
10 minutes. Carefully remove all residues from the spill,
placing them In open containers, and add further amounts of
liquid reconcentrate. After removing containers to a safe place,
the floor may be washed with liquid decontaminate, soapy water,
OP an ammonia solution.

6.3.5.3 Empty drums. Polyol drums may be decontaminated
with soapy water and reclaimed through any suitable outlet.
Isocyante drums may be decontaminated by slowly adding the liquid
decontamlnant. Under no circumstances should the drums be
closed. After 24 to 48 hours, the drums may be drained (see 6.4)
and pierced to prevent reuse.

6.4 Waste management. All waste (liquid or solid foam)
should be disposed of In a manner that will mlnimlze pollution
and enhance the environment. The first consideration In waste
management shall be reuse or recycling. Applicable directives
and local environmental authorities should be consulted before
complete disposal of these materials is attempted. Further spe-
cific guidance may be found In Upjohn Technical Bulletin 107. A
partial list of incineration facilities may be obtained from the
Air Force Fackagi[l&h-~l”ti~~i~ii Angerlcj’ , AT?’}!:

APAT lT/DTVT‘,. ,-”, . - . A ,

Wright-Patterson AFB, OH 45433. —

6.4.1 Purging solvents. Some operations use solvents such
as methylene chlorlde (dichloromethane) to clean foam mixing and
dispensing equipment. Wastes from these mixtures of solvent and
foam components must be managed as a hazardous waste with
Environmental Protection Agency No. FOO1 (4O CFR 261).

6.4.2 Decontamination waste. The reacted (neutralized)
waste solution may be disposed of by metering to the sewer at a
rate based on solid content or by supervised incineration of
nox.lous chemical waste.

6.4.3 Empty drums. Reclamation of decontaminated drums is
preferable to landfill disposal. Alternatively, empty drums, as
defined in 40 CFR 261.7, may be accepted at sanitary landfills by
special arrangement and with the concurrence of State regulatory
authorities.

6.5 Foam-in-place tralnin~. Specific on-site familiar-
ization with basic urethane chemistry, finished foam properties,
characteristics of various types of dispensing equipment, and
practical exercises in forming various foam procedures are
available through training courses offered by the Director, Joint
Military Packaging Training Center, ATTN: DRXPT-S, Aberdeen
Proving Ground, MD 21005.
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6.6 Changes from previous Issues. Asterisks are not used

in this revision to Identify changes with respect to the previous
Issue clue to the extensiveness of the changes.

Custodians: Preparing activity:

Army - SM Amy - %
Nav~ - SA
Air Force - 69 (Project PACK - 0623)

DLA - DH

Review activities;
Army - AT, EA, MD, AL, ~
Navy - AS, OS
Air Force - 11, 43, 70, 71, 79, 80, 84, 99
DLA - CS, ES -

User activities:
Army - MR, MT
Navy - EC, MC, SH, YD

-
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