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MIL-STD-1191

FOREWORD

1. !CMS milltary standard ii approved
Departments and Agencies of the Department

for use by ●ll
of Defense.

2. Bmaoficial ~ts (r*c~ndatSons, ●dditiona, dele-
tions) and any portiaant data which may be of use in improving this
document should be addressed to: Director, U.S. Army Materiel
Command Packaging, Storage, and Containerization Center, ATTN:
SDSTO-TE-S, Tobyhanna, PA 18466-5097, by using the self-
addressed Standardization Document Improvement Proposal (DD Form -
1426) appearing ●t the end of this document or by letter.

3. As indicated in the supersession data, the basic infor-
mation provided in this document was presented previously in the
form of a.military npecificatton. That information is recon-
structed here in the military utandard format because ● standard
‘defines requirements for management, design processes, proce-
dures,” etc. (Bee MIL-STD-962). On the other hand, ● upecifi-
cation iB “prepared specifically to support ●cquisition” and
“describes .... requirements for purchasing materiel.U (See’MIL-
STD-961). me military standard format is more appropriate and is
so provided along with additional, updated data and more detailed
direction.
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MIL-STD-1191

1. SCOPE -

1.1 PWpose. This standard provides the reguirenients and
procedures (tech igues) for packaging supplies using foam-in-place
(FIP) materials. ●

1.2 Application. Any one of the techniques classified below
shall be aployed when determined to be an effective packaging
approach end when subsequently ●uthor~zed, epocified, or ●pproved
for use through the appropriate Government means. As ● standard, it
may be applied ●s an acquisition document ●ccomplished accordingly
by outside contractors, wlthln its specified terms, or it may be
implemented solely as a procedural document for accomplishment, as
specif~ed, by Government supply or support personnel. With the
latter application, any ●ugmental or supportive data, if needed in
special instances, shall be supplied by the responsible packaging
spec~alist, packaging ezagineer, or their equivalent using standard
techniques and applicable reference materials (specifications,
standards, packaging data sheets, or special packaging
instructions ). Sensitive items, ●s described in paragraph-4.2,
shall not be packaged using FIP techniques without ●mploying special
precautions as specified.

1.3
shall be

Clamsificmtion.
of the following

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

The procedures covered by this standard
techniguern, ●s upecified (see 6.2):

Split pack, standard
Split pack, alternate
Split pack, inverted
Foem-in-bag
Special technique, modified
Foamed container
Encapsulated pack
Preformed molding

1
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2. APPLICABLE D~

I

2.1 -e rnment documents.

2.1.1 Specifications, standards, and handbooks. Tho following
anmcifications, standards, and handbooks form ● Part of this
d&ument to th. ●xteat s~cLfied heroin. Unl.ss-othorulae
spec~fled. the Issuts of those documents are those listed in the
issue of the Department of Defense Index of Specification 8nd
Standards (DODISS) and supplement thereto, cited In tho solicitation
(ace 6.2).

SPECIFICATIONS

FEDEML

A-A-883

PF-N-105

L-P-378

NN-P-530
PPP-C-1797

PPP-F-320

PPP-T-60

PPP-T-97

UU-P-268

MILITARY

MIL-P-116
MIL-B-117

MIL-B-121

MIL-B-81705

MIL-F-83671

MIL-F-87075

T’8pe,Preusure Sensitive
Adhesive, Mmsking.
Nails, Brads, Staples and Spikes,
Wire, Cut and Wrought.
Plastic Sheet and Strip, Thin
Gauge, Polyolefln.
Plywood, Flat Pan-l.
Cuahion$ng Materials, Resilent,
Lou Dea8ity, Unicellular
Polypropylene Foam.
Fiberboard, Corrugated and Solid,
Sheet Stock (Container Grade),
end Cut Shapes.
Tape, Packaging, Waterproof
Filament Reinforced.
Tape, Pressure Sensitive Adhesive,
Filament Reinforced.
Paper, I&aft, Wrapping.

Preservation, Methods of.
Bag, Sleeve and Tubing - Interior
Packaging.
Barrier Material, Greaseproofod,
Waterproofed, Flexible.
Barrier Blaterials,Flexible,
Electrostatic Protective, Heat
Sealable.
Foam-In-Place Packaging Materials,
General Specification for.
Foam-In-Place Packaging Systems,
General Specification for.

2
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STANDARDS

HILITARY

MIL-STD-329 - Marking for Shipment and
Storage.

MIL-STD-731 - Quality of Wood Members for Con-
tainers and Pallets.

(Unless otherwlae indicated, copies of federal and military
specif~cations, standards, and handbooks are available from Military
Specifications and Standards, Bldg. 4D, 700 Robblns Avenue,
Philadelphia, PA 19111-5094.)

2.1.2 Other Government documents. The following other
Government documents form ● Part of this standard to the extent
specified herein. Unless othemrise specified, the issues shall be
those cited in the solicitation.

Code of Federal Regulations (CPR)

Title 40, Part 261 - Identification and Listing of
Hazardous Waste.

(Copies of Title 40, Part 261 are ●vailable from the Superintendent
of Documents, U.S. Government Printing Office, Washington, DC
20402-0001. )

2.2 Non-Government publications. The following documents form
a P-t of aim do=ment to the extent specified hereAn. Unless
otherwise Apecified, the issues of the documents which are DOD
adopted are those listed in the issue of the DODISS cited in the
solicitation. Unless otherwi=e specified, the issues of documents
not listed in the DODISS are the issues of the documents cited in
the solicitation (see 6.2).

Voluntary Product - Plywood, Construction
Standard PS-1 and Industrial.

(Application for copies should be ●ddressed to American Plywood
Association, 7011 South 19th
98411. )

American Society for

ASTM D-3950 -

ASTM D-3953 -

Street, P.O. Box 11700, Taco&, WA

Testing and Materials (ASTM)

Standard Specification for
Strapping, Plastic (and Seals).

Standard Specification for
Strapping, Flat Steel (and Seals).

3
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(Application for copies should be addieszsed to the American Socioty
for Tostlng and Materials, 1916 Race Street, Philadelphia, PA
39103. ) “

2.3 Order of mwcedence. In the event of ● conflict between
the text of this document utd tbe references cited herein. tbe te%t
of this docuunt takes precedence. Nothinq in this document,
however, supersedes applicable laws and regulations unless ●

specific ●xemption has ‘been obtained.

4
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3. DEFINITIONS

This section ia not applicable to this standard.

-— ,,

“5
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4. GENERAL REQUIIUMENTS

. . .

-

MIL-STD-1191

4.1 Mkterlala. A880ci8ted matoria18 roqulred to facilitate the
development of P packs shall be as specified herein and up-to-date
material safety data sheets (MSDS) tiall be included.

4.1.1 Foam chemicals. The FIP chemicals and characteristic
end product shall conform to the requirements of lXIL-F-83671 and
shall b. select- for the prescribed procedure from the ●pproved
classes and grade6/categories specified (see 6.2). Additionally,
the applied foams shall conform to the workmanahip requirements of
5.5. .

4.1.2 Toxic and hazardous materials. The individual foam
chemicals are classified as toxic or hazardous in their oriulnal
state and, also, when combined during the mixing process. bnce
reacted, the foam is hazardous only as dust or if ingested. Further
hazards can occur when materials are not stored properly, dispensing
equipment is not maintained correctly, or purging operations are
improperly performed (8ee 4.3. 1). Additional Information on safety
‘and maintenance procedures for the storing, handlln~~zmw-of the
involved chemicals and equipment can be found in the respective
manufacturer’s safety and maintenance manuals, the cvailabillty of
which is required by the Occupational Safety and Health
Administration (OSHA) (see 4.3). It should be noted, too, that
where ●vailable, ozone-safe chemical systems (those combinations of
chemicals and dispensing equipment that do not ●mploy chlorofluoro
carbon-blowing agents) should be used. A part~al lint of
significant foam chemicals along with their hazards and potential
effects are given below.

a. Illand polyisocyanates (component A). This is a skin
irritant, harmful to eye tissues, that causes bronchospasm and
respiratory tract sensitization in susceptible Individuals.

b. Trichlorofluoromethane (typical blowing ●gent). Prolonged
breathing of high concentration can cause unconsciousness end .
anesthesia leading to ●sphyxiation.

c. Silicone oils (cell control agents). LOW toxicity but
repeated contact should be ●voided.

d. Phosphate esters (for flame retardancy). Phosphate esters
are 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. Aliphatic amines can produce skin burns
and de-atitis and are ● respiratory irritant.

6
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f. Methyleme chloride (purging solvent). Methylene chloride b
a skin and reap~ratory irritant that can also act as a chemical
asphyxiant”. It is a solvent that can result in skin, eye, liver,
respiratory tract, and central nervous system toxicity.

. Ethyleno glycol monoethyl ester (clsaning solvent). It in a
skingand rosplratory irritant.

h. Dioctyl or diallyl phthalate (plasticizer/lubricant). It Is
a skin and respiratory irritant.

4.1.3 U6e of recycled polyu rethane. Recycled polyurethane
shall be the ~ category, class, or grade of MIL-F8367 aB that of
the new foam to be dinpensed. The use of recycled polyurethane
shall be limited only to the extent that formed foam packs meet the
performance requirements of this standard and that such reused foam
does not exceed 50 percent of the total foam volume. Recycled
polyurethane foam shall not be used as filler for technique VII
packs.

4.2 Sensitive Items. Unless the contract specifies otherwise
(see 6.2), FIP techn igues shall be used only on items that are not
susceptible to either electrostatic discharge (ESD) or high
temperatures because FIP operations are enormous generators of both-
ESD voltage and ●xotberm heat (up to 150° F.) (66° C.). When the
use.of l’IPtechnlquas are permitted by contract on ESD sensitive
items, they should be enclosed in ● static-shielding wrap or barrier
material In ●ccordance with MIL-B-81705. Parting or separating film
shall be limited to electrically conductive, anti-static types also
in accordance with MIL-B-81705. When ● FIP technique is permitted
by contract for use with an item that Is sensitive to high exotherm
heat, the item rnhallnot be placed in direct contact with the
separating film or r~sing foam. The preferred FIP method for
packing such heat-sensitive items is technique VIII, preformed
molding. Note: Exothermic heat is not a concern for this
technique.

4.3 Safety and health considerations (occupational and
environmental). All chemicals and materials required for FIP
packaging shall be ordered and furnished with up-to-date material
safety data sheets. For contract application, the appropriate OSHA
standard shall be specified and followed. Any potential hazards
resultin9 from the use of FIP procedures should be minimized through
the use of proper preventive measures end controls. When ●cquirin9
FIP services from outs~de contractors, specific safety guidance can
be obtained from specific manufacturer’s required safety and
maintenance manuals. Both contractors and Government personnel can
also obtain such =afety guidance from local industrial hygiene,
medical, and safety personnel. Moreover, any FIP dispensing
operations within DoD installations and facilities (land and afloat)

7
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shall have medical service ●vailable for environmental health or
safety ●pproval regarding ventilation and protective equipment
requirements.

4.3.1 Purging dispensing head. If solvent purging of the
diapenainq head is used, it is rec~ that tho discharge
aolv-nt b& directed Into ● containor containing approximately 1 inch
of water. This action will limit the escape of solvent {methylene
chloride) vapors (see 4.1.2). Workers should use the ●ppropriate
akin, eye, and respiratory protection aa designated by local
hdustrial hygiene personnel.

4“3”29FW” Smoking In foaming.areaa shall be prohibited.
l!M6 i6 requ re ue to the pyrolysis breakdown products and not the
flammability characteristic of the foam chemicals.

4.3.3 combustibility. Combustion of solld foam and the foaming
ingredients produce toxic gases, ●m do most packaging materials. In
the ●vent of fire, the local fire departments shall be immediately
notified. Pull face, self-contained breathing apparatue shall be
employed for those fires. For small fires C02 or dry chemical fire
extinguishers are suitable.

4.3.4 Personal protective measures. Protective measures l.n-
Volved with foaming operationa include propar trdrdng, ●ssignment -
of personal safety-e@ipment, location of approved emergency facil-
ities , and the designation of safe operatinq and reporting proce-
dures. Eye wash fountain(s) and shower(s) should be located in the
immediate foaming ●rea or rmadily accessible thereto.

4.3.5 First ●id. If chemicals containing isocyanates (primar-
ardly component A) ●re ●plashed on the skin, treabent should be
stafied

a.

b.
alcohol

rubb&

iimmdlately as follows:

Shower immediately (major splash only).

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

After 2 to 4 rninute8,wash off the tincture ef green soap or
alcohol with water. If there is still an lnd3cation of

iaocytiate promnt, another ●pplication will be necemmry. If the
ioocyanate contamination is on the face, care should be tahn 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 ●way with soap and water.

8
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e. If either component is splaahed In the eyes. the eyes should
be flushed immediately with clean water for 15 minutes. The eyelids
should be held apart during this treatment. Medical ●ttention
should be promptly obtained.

f. If ● person accidentally swallows the isocyanate component
and is conscious, dilute by having the victim drink milk or water
and transport him to a physician immediately. If ● person is
overexposed to the vapors of componanta, he should be removed from
exposure Immediately and transported to a physician. oxygen may be
administered by qualified personnel en route if the exposed persan
has difficulty breathing.

4.3.6 Vapor detection. Field detection must be performed under
the direction,of trained induutr~al hygiene personnel. Interpre-
tation of sampl~ng data must be performed by appropriate Industrial
hygiene or medical personnel. The maximum allowable concentration
of disphenyl methane diiaocyanate in ● worker’s breathing zone is
O.oospplll.

4.3.7 Decontamination.

4.3.7.1 Clothin
+.

Clothing splaahed with the polyol component
should be remov and washed in an ●queous detergent solut~on before
wearing ●gain. Clothing splashed with the isocyenate component
should be removed ~ediately, the isocyanate scraped off the cloth-
ing, and the clothing washed in an agueous detergent solution. In
the case of large spills that have soaked through clothing, wash
clothes in an aqueous deterg-nt solution before discarding.

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

4.3.7.3 Empty drum decontamination. Polyol drums may be
decontaminated with soapy water and reclaimed through any suitable
outlet. Isocyanate dru&& may be decontaminated by 810wly adding the
liquid decontaminant. Under no circumstances should the drums be
closed. After 24 to 48 hours, the drums may be drained (see 4.3.8)
and pierced to prevent reuse.
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4.3.8 Waste management. All vast-e (liquid Or solid foam)
should be disposed of in a manner that wQ1 ainimlze pollut$on and
enhance tho emvironaen t. Zh* fir8t considozation la waste manage-
ment shall be reuse or recycling. Applicable directive@ and local
environmental ●uthorities should be con+lted before complete dis-
poqal of th*Bo matarials is ●tt~ted.

4.3.8.1 Purglmg 8olvent8. Some operations us. solvents such as
methylome chloroaethano) to clean foam mixing and dls-
PX ~imnt. Wastoa from these mixtures of solvent and foam
compoaants mist be mamagod as ● hazardous waste with Environmental
Protection Agency No. FOO1 (CFR 40, 261).

4.3.8.2 Decontaml.xmtion waste. The appropriat- regulatory
●ctivity designates ●cceptable methods of disposing of reacted
(A8UtraliZed) waste solutiom.

4.3.8.3 Empty drum reclamation. Raclamatlon of decontaminated
drums I* pre e to landfill Alternatively, empty
drums, ●a defined h 40 CFR, 261.7, may be ●ccepted at sanitary
landfills by special arrangement and with the concurrence of state
regulatory authorities.

4.4 Unit protocthm. Unit protection requirements @hall be
●ppllod in ●ccordance with MIL-F-116 or other applicable documents
as specified (see 6.2) prior to the application of the specified FIP
technique. When required, wrap-type cushioning material shall be
used to cover project~ons, dmrp edges, or ~es of the item.

4.5 ?O~ dispenslsm equipment. Any equipment may be used
provided that ●s ● foaming system it is in ●ccordance with the
requirements of XIL-E87075. A foaming sy6tem consists of the
chemicalrn and the dispensing equipment together. Both must be
cqatible and produce flnimhed foam that IS In accordance within
requirements of MIL-?-83671.

4.6 FO~U COX@iti0216. All components, surfaces, wraps, and
void areas of the proposed foam pack to be filled should be con-
ditioned and maintained ●t a constant temperature within the limit-
ing temperature ramge of 60” F. (16° C.) to 100” F. (38° C.) to
ensure efficient, continuous foam production and for retention of
optimum foam properties. Chemical ingredients shall not be axposed
to temporatums otlmr than those secomonded by the formulation
supplier. Surfaces expected to come in contact with the foaming
chemicals shall be frae of grmaso, oil, loose particles, moisture,
and other delotorlous (harmful) foreign matter.
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4.7 Predeterm$nat$on of foam thicknesses. Unless otherwise
specified (see 6.2), minimum foam thickness determination shall be
skde, ●s specified hereti. In the case of flexible foams, cush-
ioning requirements are based on item static-bearing stress and
fragility (see figure 1). For rigid foams, minimum thiclmess shall
be 2 inches (5.08 ca). Wber@ s-irigid foam is intxrndedfor use
with items weighing 150 pounds (68.10 kg) or lems, constrdntm are
also based on load bearing of the prepared item. In this specific
application, a “new” bearing surface can ●ssentially be formed
around items of irregular configuration so that minimum allowable
surface areas can be met (see figure 2 for 0.5 pound density). For
special application of technique IV procedures, thickness deter-
mination listed In figure 3 may be used. However, the final thick-
ness determination will be based on results of the rough handllng
tests specified -(see 6.2).

4.8 Determination of foam volume (m antities) . The ~Oul’lt8of
foam may vary baaed on the characteristics of the void area. In
generalj coo~ surfaces or low environmental temperatures will retard
no-al foaming action and require additional chemical components.
Adjustment of foam quantities will normally be necessary after
foaming initial packs.

4.9 Utilization of restraining devices. Foaming bucks or
restraining blocks shall be fabricated of any ●ppropriate material
in sufficient guantity to prevent distortion of container walls
during foaming operations. The selected design shall be based on
the procedure technique used and of such construction ●s to allow
for some venting and subsequent release of entrapped gases.
Additional restraining devices shall be umed, ●s necessary, to limit
the tendency for certain Items to ‘float- or move from their
designated orientation during foam rise. Pressures actually
developed are dependent upon the class and grade of foam material
used.

\
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5. DETAILED IUZQUIREMENTS

5.1 G@meral. Z!Ms ●otion contaima the detailed, step-by-step
requiremm~be followed for ●cc~liahment of .moh of tho ●ight
P’IPpackaging tochn$quos classified in sectim 1. Each tochnaque
*all utilizo foam matorhls aa specif ~ed im 4.1. All items to be
packed using FXP prooedurss -all be protected ●s specified in 4.4.
Aloo, in ●ach ca*e, tho term “prepared item dinwiona a rofera to
the dimemaiom of tb item along with all the pad8, wraps, or other
materials needed to prepare or make this i- ready for the foaming
operatim8. Unless otherwise ●pecified within *e requirements of ●

specif Ic tochmAquo, the prepared item8 shall be enclosed in ●

containor aa •peo~fied by the contract (see 6.2) . Specific
●pplkatlona, ~eguirememta, or anticipated remults that are unique
to ● particular technique pref ●ce ●ach prooedure.

5.1.1 Technique I, split pack , =tandard . TM= procedure is
●daptable for many various iteme. It be ●chieved US* 8
rein-bum of two c&ecutivS pours with time allowed between each pour
to permit the foam to set (b-come tack fr- ). The foam materials
shall be of tho class specified (see 6.2) .

5.1.1.1 T@chnigue I procedure (see figure 4 ~.

Stop ● . Soled” the best oriemtathm for the item coneiderimg
the ready ●vailability of supporting surf●ces. The orientation
selected shall ●lso depend on the locaticma of critical item pro-
jections and the item void areas that could later cause rbmoval of
the item to be clifficult.

Step b. S@lect container of appropriate dimensions.

Step c. Drapo plastic 8heet film as specified in L-P-378
loosely inside container covering bottom and extending over flaps,
where applicable. Smooth the sheet toward ‘allcorners. 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 Bupport weight of
prepared item to required height in container bottom. Position to
support item ux+fornkly.

step e. Remove item. Then dispense enough foam mix into the
container to encase block(s) and allow to rise to the required
height which is ●pproximately to the middle of the item. This is
the first pour.

12
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stop f. Fold plastic film inward cos@etely covering foam
before St completes its rise.

Step g. Iamedlately place and hold prepared item on top of the
plastic film/foam and the foam support until foam has risen
completely and ●et enough to mpport the item. (Some items have a
tendency to flost during foaming.)

Step h. Drape ● second sheet of plastic film loosely inside the
container, coverSxag the prepared item and foam. Extend film over
flaps . Tape film, if necessary, to hold temporarily.

Step i. Dispense a •uff~cient amount of foam mix fito the
containet to surround the item and fill the container with ●xpanded
foam . This is the second pour.

Step j. Fold the plastic film 3nward when certain that the
rising foam will f~ll the container. Fold the container flaps over,
but do not secure. Xf the container becomes overfilled, trh off
excess.

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

5.1.2 Technime II, 8plit pack, alternate. This procedure is a
variation of tochn igue I, aplit pack, that provides a more simple
means of completing foam packs for use An remote areas or aboard
ship and for retrograde materials or items that must be rapidly
deployed. Time shall be allowed between each pour to permit the
foam to set (tack free) properly. Note that prefoamed support
blocks are not used. Foam materials shall be of the claBs specified
(see 6.2). ‘

5.1.2.1 Technique II procedure (see figure 5).

Step a. Select the best orientation for the item considering
the ready availability of support surfaces. The orientation
selected shall also depend on locations of critical item projections
and the item void areas that may later cause difficult removal of
the item. Protective material shall be used only as required to
prevent puncture of the plastic sheet which would subsequently
alleviate the danger of the poured foam contacting the item or
locking the molded halves together.

Step b. Select specif~ed container to hold prepared item.

Step c. Drape sheet plastic film ●s specified in L-P-378
loosely inside the container covering bottom and extending over
flaps. Tape, If necessary, to hold temporuilY-

13
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Step d. Diapen8e
tainer to center item

sufficient aaummt of foam mix into the con-
in container. Fold plastlc film inwud

completely. covering foam as it completes $ts rise.

Step ● . Place prepared item, uverwrapped Sn plastic(L-P-378),
on the foam surface @ter foam ham risen md set enough to support
the Item. (The item shall be centered in ccmtainer. )

step f. Drape ● second sheet of plastac film loosely Inoide the
container cov-ri.ngthe prepared item and foam. Extend film over
flaps . Tape film, if necessary, to hold temporarily.

Step g. Dispenme ● mafficimst amount of foam aLix into the
container to surround the Item and fill the container with expanded
foam .

Step h. ?old the plastic film inward when csrtain that the
rising foam will fill the container. Fold container flaps over, but
do not secure. If the container becomes overfilled, trim off
excess.

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

5.1.3 Technique 111, split pack, inverted. The inverted pack
shall not be used for items that must always remain $n an upright
position to prevent internal damage. Foam-material shall be of the
class spec$fi.d {see 6-2).

5.1.3.1 Z’echnique 111 procedure (888 figure 6~.

Step a. Select the best orientation for the Item considering
the ready availability of supporting surfaces. The orientation
selected shall also depend on locations of critical item pro<
jectlons and the item void areas that may later cause cliffIcult
removal of the item.

Step b. Select specified container to hold prepared item.

step c. Cut ● pad(s) of foam the S- length and width as the
container’s Inside dimensions and ● depth qal to the thickness of
the foam to be poured. This will result in the item being centered
vertically In the container.

Step d. Place prepued item upside down on the foam pad,
centered in the container.

Step e. Drape ● sheet of plastic film ●s specified in L-P-378
loosely inside the container covering the prepared item and foam pad
and extend$ng over the flaps. Tape, if necessary, to hold tempor-
arily.

14
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I Step f. Dispense enough foam mlx into the container to surround
the item and fill container with expanded foem.

I
I Step g. Fold the plastic film inward when certain that the

I rlaing foam will fill the container. Fold container flaps over, but
do not secure. If the container becomes overfilled, trim off excess
before tapimg.

Step h. Foam must be able to support item weight before con-
tainer is turned upright. After foam is cured 15 minutes, invert
container to upright position.

5.3.4 Technique IV, foam-in-bag. This procedure is adaptable
to a wide variety of items regardless of dimension. When items
exceeding ●pproximately 32 inches in length are being foamed, it is
preferable to uae a multiple bag unit design. Foam material shall
be of the clasu specified (Bee 6.2).

5.1.4.1 Technique IV procedure (see figure 7~.

Step a. Select the best orientation for the item while consid-
ering the ready avatlebility of supporting surfaces. The orienta-
tion selected @hall also depend on locatSons of critical Item pro-
jections and the Item void areas that may later cauee difficult
removal of the item.

Step b. Select container of appropriate dimension (specific
container .orrestraining device) based on prepared Item dimension.

Step c. Deterdne dimensions (ace figure 3) and fabricate or
select bags (or tubes) fabricated from plastic film ●s specified in
L-P-378 in the width (diameter) and thickness, as specified (see
6.2), that are necessary to hold the item immobile in the container.
Tubes shall be heat sealed transversely at the center line to form
two compartments. The
the interior dimension
Formulas shall be used

Tubing length (LT)
Tubing width (WT)

Step d. Prepare a
(see 4.1.3) to support

flat tubing dim~nsion shall be determined by
of the container or restraining device.
●s follows:

= 2 x depth + width + 4 inches (10.16 cm)
= length +,width + 2 inches (5.08 cm)

mffi’cient number of cut prefoemed blocks
the prepued 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 prox-
imity to the common heat seal; then position inside the container.
The bags or tubes may be taped or clipped to the container walls or
flaps to hold them in place to facilitate easier dispensing of foam
mix .
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Step e. Position the prepared item in the center of the
container supported by the foam Mocks Inside the tubes.

step f. Dispense equal amounts of the foam mixture into each
set of bags or tubes. Mold the prepared item in place until foam
haa rim and set .nough,to support the item. When foam reaches
half of its rise, remove any tape or clips holding the bags to the
container.

step g. Overlap the tube or bag ends, and fold the contalaer
flaps over te~orarily until rise ham stopped. Do not secure. Open
the container to make uure that the item is ~obilized by the bags
-d ●now the foam to cure 15 minutes before handling. Close f 1●ps
and secure with tape.

5.1.5 Technique V, special techn$gue, modif led. Whenever the
particular nature of an item (conf iguration, size, fiagility, or any
other unique ●spect or combination ~erof ) dictates deviati-ms from-
the FIP procedures specified in tmchnigues I through IV, those
deviations must be recognized as special, the nmcessary packaging
adaptations shall be invoked, and the resultant procedure shall be
designated, technique V. When employSng this technique In the
●cquiz ition process the mpecial procedures, Instructions, and
descriptions necessary shall be included as shown in 6.2; a8 a
procedure by Government personnel, apply ●s specified herein (see
1 -1

5 .1.6 Technique VI, foamed container. This procedure is
essentially a split pack using special fabrication techniques and
should be used primar~ly with large, heavy items. Foam material
shall be of the clams specified (see 6.2). Specific fabrication
procedures shall be dev410ped by the fabricator to meet the re-
qulrementa of the ●ngineering drawing/specification (see 6.2). The
following design steps ●re intended for general guidance only.

5.1.6.1 Technique VI procedure (see fiqure 8~.

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

Step b. Apply reloaae material (plastic sheet (L-P-378), wax
coatings, stc. ) to the inside mxrfaceu of the mold and completely
around or on the surfacea of the item. Tape pl=stic sheet, if
necessary, to hold in place temporarily.

Step c. Position inserts such a= base with skids, push plates,
tiedown rings, or reinforcements in the mold and secure.
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Step d. Posit$on and secure item in the proper location in tie
mold . The itieman be ●epended from a hoi=t or supported with
prafoamed blocks.

Step e. Dispense the required quantity of foam into the mold so
that the total rise reachoa ●pproximately ono-half of the depth of
the item. Where conaecutivo pours are necessary, time is required
between ●ach pour to ●now the foam to set properly.

Step f. Apply release materials to the top aurfqcea of the
risen foam.

Step g. Dispense the squired 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. Uhen it can be seen that the rising foam will fill the
mold, place and secure the lid. The lid may contain holes to allow
release of excesq 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 protec-
tors for strapping.

step j. Coat outside surfaces of foamed containers as required
by engineering drawing/specifications. Aaaemhle and 8ecure closure.

S.1.7 Technigue VII, encapsulated pack. 3n this procedure,
items are completely surrounded (encapsulated) in a minimum 2-inch
thickness of foan ~ ●chieve wati=apor prote&tion. Foam material
shall be of the class specified’ (see 6.2).

5.1.7.1 Selection of applicable design procedure for Technique
VII (see 6.21:

Design 1. Small items,
9) .

Design 2. Intermediate
(56.75 kg) (see figure 10) .

Design 3. Intermediate
(113.50 kg) {see figure 11) .

0 to 100 pounds (45.4 kg) (see figure

items, 75 (34.05 kg) to 125 pounds

items, 100 (45.4 kg) to 250 pounds

Design 4. Large or dense item, 150 (68.10 kg) to 400 pOLUldll
(181.6 kg) (see figure 12).

Design 5. Special itsms, as specified by procuring activity.

5.1.7.2 Technique VII procedure.
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step ● . Soloct the best orientati”m for the item coneiderlng
tho ready Wailabillty of support* mlrfacea. mm Orientation
selected shall al=o depend on locations of crttic- Item projoctlaas
and the void areas that may later cause removal of the item to be
difficult.

Stq b. Soloct container and applicable designs based on item
dimen610a, weight, mh~ foam thickness (see step g below), wrap,
protective sleeve, and the orientation determined ti step ● above.
For design 2, the gontalner shall be fastened to the skid by driving
nails in two parallel rows, spaced alternately 3 inches (7.62 cm)
●part, through the batten and contafier into each skid peat. For
designs 3 and 4, first the plywood Mae shall be #ecured to tho
skid . This is done by driving nails In two parallel rows, spaced
●lternately 3 Inches (7.62 cm) apart, through the bases ●s shown an
figures 11 and 12. Al@o, for design 4, tho top frame shall be
constructed prior to a~ing it to the catalner shell and then
pressed into position and secured to the shell using metal staples
or nails in the same way that the uhell Is secured to the basa.
This must be accomplished prior to the final pour of foam.

(1) For securing baees and containers to skids, use pallet
nails conforming to FF-IU-105,type II, style 38, minimum of 2.5
inches (6.35 cm) long.

(2) All wood used in type VII packs shall conform to
MIL-STD-731, groups II Or 111, class 2.

(3) All plywood bases used ●hall conform to NN-P-530,
5-ply, standard-interior with ●xterior glue, group PS-1, grades
c-c. Quality shall conform to PS-1.

(4) -@iless othemise specified (see 6.2), container=
shall be fabricated from fiberboard conforming to PPP-F-320, grade
V3C, type CF, class WR. Container dimensions shall be inside
measurements and shall be cited In the sequence of length, width,
and depth. The length dimensions shall be the lsrger of the two
dimensions of the open face of the box, and the depth dimension
shall be perpend~cular to the length and w$dth.

Step c. Prepare properly sized prefoamed blocks to support the
$tem in a stable position during the foaming procedure. Blocks must
be cut and positioned so that the direction of foam rise (maximum
compressive strength) is supporting the item. This is very impor-
tant on hesvy Items to pr~t blocks from collapsing. Class and
grade of foam shall be Identical to the foam ingredients to be used
(see 4.1.1).
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The thickness of the blocks shall betdetormlned by ths requirement
for cr~tical cent-ring of the Item between th top end bottom plane=
of the ~eceptacle. Addtitionally, load-hearing material such aa fi-
berboard or plywood may be f~er required to distribute concentra-
ted loads over ths area of the foam blocks thereby preventing com-
pression and damage to the foam blocks prior to foamlng.

Stop d. With the Stem nupported on the blocks, determine the
cut line in the horizontal plane that will best permit removal @f
the top cut sect~om of the foaaed pack and subsequent removal of the
item from the remaining bottom section.

Step ● . A protective sleeve shall be fabricated to contour to
the ~tem as closely u possible and be positioned horizontal y
around the item 80 that the cut line marking to be ●pplied on the
exterior of the container will be located ●t the vertical center of
the sleeve. The sleeve shal$ be fabricated and formad using fiber-
board material conforming to type CF, grade V3c, class WR, PPP-F-
320. !Tbesleeve shall be secured in place with tape conforming to
PPP-T-97 and drawn tightly to the item under ●deguate tension. This
sleeve 18 des~gned to provide protection to the Item during the cut-
ting operation when opening, and to facilitate the removal of both
the kop of the container and the ikem from the base aectlon. For
large container de8igns, ●t this point, preliminary foaming into
selected plastic bag sizes confirming to NIL-B-117 (4-roil)may be
used for f$llhg large vo$d areas betweem the sleeve and the item
(regularize configuration) . Similarly, properly sized filler blocks
built up of fiherboard sheet stock may be used. TMs process will
ensure support to the sleeve against anticipated external pressure
from the expanding foam in step g below. Care shall be exercised te “
onaure that there ●re no proj●ctions beyond the plane formed by the
sleeve.

stop f. Two pieces of barrier material, one conforming to
MIL-B-121, type X, grade C, clas8 1 and the second conforming to
W-P-268, type 1, grxe B, 40-pound (18.16 kg) basin weight
(minimum) shall be prepared of such dimen6ion ●s to completely
encircle the Stem with sleeve ●ttached. The first wrap, MIL-B-121,
shall be applied with the “face” or wax-free side toward the item.
Both wraps shall be applied in such ● manner to conform to the con-
tour of the item and shall not be loosely ●pplied. 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 ●pplication of foam.
The overlapa (wrap joints) shall be rolled and pressed to ensure
that the foam does not enter the wraps and contact the item. Secure
and seal outer kraft wrap joints, tucks, folds, neama, etc. , with
A-A-883 tape, 2-inch (5.08 cm) width minimum.

Step g. The wrapped Item shall have ● minimum clearance between
the container walla and the outermokt projections of the wrapped
item, aa specified (ace 6.2).
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Step h. The amount of foam specified (see 6.2) should only be
USOd as ● guide. Exact amount required 18 the reapondbility of the
packaging Actlvlty. Dispense fmm into the void using muccewsive
pours, ●s required, ensuring that any additional pour IS dispensed
at the tack free point of the previous pour. The amount ●ctually
used per pack can b. greatly influenced by tho type of equipment
umed, foam fomulat~on, ●tmospheric conditions, 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- by 2-inch (5.08 cm) top frame
around the circumference of the pack to permit the plywood cover to
be nailed flush to that 2- by Z-inch (5.08 cm) top frame and still
meet the performance character~stdcs of the pack. Also, for design
4, the scored lip, I.S-Inch dimension (3.81 cm) of the shell, ●hall
be folded over 90° onto the top frame and secured in place (see
figure 12, inset).

Step i. Close cont~iner with PPP-T-60, 2-inch (5.08 cm) wide
tape for designs 1, 2, and 3. Design 4 shall be closed by nailing a
minimum .375-inch (0.95 cm) thick plywood cover to the txap-frame
using pallet nail= conforming to P’P-N-105,type 11, style 18, min-
imum of 1.625 inches (4.13 cm) long. Nailing shall be in a utag-
gered pattern with nails not over 4 inches ●part. The plywood cover
shall not be nailed to the top frame until the foam pack has been
inspected for 200 peroent fill and ●llwwed to ●et up for a minimum -
of.12 hours. All plywood covers shall be tiimum .37S-inch
(0.95 cm) thick and shall extend to the outer edge of the ends and
sides. me plywood shall conform to PS-1 and shall be of full
exterior exposure durability and ● minimum grade C-C.

5.1.7.3 Special marking for technique VII packs . Each design
in technique VII shall include the special markings ●s illustrated
in figure 33. (Special markings shall be limited to stenciling,
printing, or silk screening per MIL-STD-129. Labels ●re not per-
mitted for any marking other than bar coding and shipping label.)

5.1.7.4 Reusability of technique VII packs.

a. Reusability of technique VII packs 18 limited to the return
of the unserviceable part.

b. Once the pack is opened, the item is subject to environ-
mental deterioration and should be stored indoors under controlled
conditions.

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

of
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5.1.8 Techniuue VIII, This procedure is
mpecificall to form tidividual halves for items us~ng
a specially designed moldlng box or jig. An essential part of this
procedure is that a very rigid molding fixture is required. It in
also the means for vacuum withdrawal of air to ensure close conform-
ity of the plastic release matarial to the simulated surfaces of the
item, the container, and the mold mating surfaces. Technique VIII
readily permits the forming of foam molds that would fit a variety
of shipping containers other than those having ● solid, rectangular
shape. Thus, contoured molds My be formed intended for shipment in
cylindrkal containers or cans. Mating molds may be fabricated in
advance of the ●ctual packaging proce=s. Due to the nature of the
pseformed molding procodure, ● single pour of foam is preferred for
each mold half. Foam material shall be of the claas specified
(see 6.2).

5.1.8.1 Technique VIII procedure (see fig 14).

Step ● . Select applicable prefabricated mold fixture.

Step b. WI% the vacuum source connected, drape ● 2-roilpoly-
ethylene sheet over the simulated item half and fixture flat sur-
faces, allowing sufficient overlap to completely cover the underside
of the securing lid. With the vacuum source operating, ●nsure that
the plast~c sheet is pulled flat and tightly creased, where neces-
sary, over these surfaces. Leave the vacuum source on during the
following steps.

Step c. Dispanse sufficient foam (single pour) into the prepar-
ed mold fixture.

Step d. Secure the plastic-lined lid over the rialng foam in
the fixture. Allow the filled 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 half from the fix-
ture and check for conformity on all surfaces.

Step f. Duplicate steps b through e to produce a mating mold
half.

Step g. .Wrap the item, if required, in accordance with the con-
figuration used for item shape simulation, as in step a above.
Place in formed mold halves and insert entire ●ssembly in selected
shipping container.

Step h. Close container and secure with tape.
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S.2 Performance Charmterimtics. ‘me packs fOZ u6~ the
FIP tochniquos qxcified 2 be ●cceptable for their
intended piarposoand shall be capable of paaslxag the tests and
●xamlnathns spec3fSed in ●ppendix A.

5.2.1 ExterLor ●ppeuance. Uhen AMpcted, ●m Specifaed in
~titi A, 30.5.2, the ●xtorior of the pack shall be free from
surface distortions meamr~ Sn ●xcess of 0.25 Sncb (.64 cm) per 12
llneu 3nches (30.48 cm) of container. Packa poaae88ing ●kida or
specialized baaes and exceeding 150 pounde (68.1 kg) in gross weight
shall be checked fox base distortion while the bane iB resthg on a
flat surface. Surfaco distort~on memaurememta shall not be more
than 0.50 inch (1.27 cm) above the s&ortlng ~face at any point
on the perimeter of the pack base. Opening and raasabllity in-
struction markings shall be ● s specified for the selected procedural
design and ●s further identified in 5.1.7.3.

5.2.2 Rough handllng damage. Zhere ●hall 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
subjec~ed to the ●pproprlato rough handling test specified in
●ppendix A, 30.5.3.

5.2.3 Shock mitigation (flexible foema}. Uhen 8pecified (eee
6.2), packs shall Capable of protti &g it- ●gainst the Imposi-
tioq of,●ccidental shocks above prescribed fragility levels. Shock
mitigation afforded by the flexible FIP material shall be consistent
over the temperature extremes from -20° F. (-29° C.) to +125° F.
(52° C.), and shall not exceed the specified fragility level when
subjected to the free fall drop test specified in 30.5.3.1 of
appendix A. There shall be no exception to this requirement due to
either weight or dimension (see ●ppendix A, 30.5.4).

5.2.4 Pack opening. FIP packs shall be fabricated in etucha
manner that the container can be opened and reclosed without damage
to the item or cushioning material. Failure to meet this require-
ment shall be cause for rejection (see ●ppendix A, 30.5.4 and
30.5.5). This is not the case with technique VII packs that have
been opened for quality conformance inspection. Those shall not be
reused or repaired ●xcept for the return of an unserviceable part
(see 5.1.7.4 and ●ppeadix A, 30.5.8).

5.2.5 Completeness of fill. The resultant foam formed in the
packs shall provide, as nearly as poaaible, ● complete fill of the
intended void apace. Severe rounding off of interior container
corners, oxceusive 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
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snmt fill 100 percent of
over stem surfaces shall
incos@ete” bonding shall
end 30.5.5).
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the container-. No bridging (noncontact)
be permitted. VoiciRIor evidence of
not be permitted (see appendix A, 30.5.4

5.2.6 Foam adherence. There shall be no evidence of foam
breakthrough or penetration or ●dherence either on the item,
intimate wraps (except special wraps) (see 4.2), sealed bass, Inner
surfaces of containers (except where foam is ●pplied directly
●gainst container walls), or restraining bucks (SW appendix A,
30.5.4 and 30.5.5).

5.2.7 Release of,items. Items shall be eaaily removed from the
foam molds With no evidence of ●ccidental sealing between wraps,
parting films, or bags. There shall be no evidence of locked items
caueed by improper ●pplication of multiple pours or excessive
prenaures created by void overfills (see appendix A, 30.5.4 and
30.5.5).

~5.2.8 Item condition. Items shall show no evidence of damage
resulting from the application of FIP materials. Apparent damage
may include broken or distorted projections, loosening of mountings.
broken wires, or scorched painted surfaces {see appendix A, 30.5.4
and 30.5.5). Humidity indicator, if used, shall indicate a safe
condition.

5.2.9 Conditioning of pack. When specified (bee 6.2), the pack
shall be conditioned for 24 hours at a temperature of -20° F.
(-29° C.) (see appendix A, 30.5.4).

5.3 Reusability
~-

Formed foam molds ●re reusable when the
prescribe procedures are followed, as required in 5.1 (see appendix
A, 30.5.8), except for technigue VII which does not provide water-
vapor protection after the original seal is broken and, thus, shall
not be reused or repaired. Technique VII molds may be used to
return an unserviceable part.

5.4 Markinq for shipment and storage. All marking, including
hazardous materials marking, shall be in accordance with MIL-STD-
129, with other special mUkbg6 added, as prescribed herein (see
appendix A, 30.5.6).

5.4.1 Special marking and labelirq. Marking or labeling in-
structions specified for openxng and reusability (see 6.2) shall be
provided on the container (see appendix A, 30.5.5).

5.5 Foam workmanship. The pack foam confomhng to 4.1 and
produced by the equipment
plastic foam suitable for
appendix A, 30.5.7).

specified in 4.5 shall fo~ a unicellular
the intended techriigueslisted in 1.3 (see
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-

5.5.1 Rigid foams. The foam pack formed by ●

shall be es8eatiallY hommgeneoua throughout with a
FIP to-dinigue
uniform cell

structure. . !Chere mhall X 180splits, iparklera, vo~d openings, or
pockets over 0.50 Inch (1.27 cm) in any direction that uight have
resulted from rapid foraation or release of the blowing ●gent before
the polymer structure reached sufficient strength to contain the
g88 . !thsro shall be no evidence of shrSnkage such as would be 8p-
parent by wrinkles or indentati~ in the foaa surface. PUrther,
there shall be no unexpanded re6in, occlusions, or foam sCor*tiU ~
evidcncsd by discoloration from the generation of ●xcewive heat
during the exothermic reaction. The fusion line between successive
pours, unless ●parated by parting films, shmll be well knitted and
shall show no occlusions, crack=, or separations. The foam formed
shall not be soft, tacky, or brittle after curing.

5.5.2 lUexlble and semlriqid foams. The foam pack formed by
the FIP pr y, nonreailiuat, or brittle
after curing. There shall be no multiple bolos, voids, or
*blowoutsw ●xceeding 2 Lnches (5.08 cm) in diameter. Contamin-
ated, recycled foam or more than 50 percent r-cycled foam shall not
be integrated with the new foam pour in a completed pack. The cured
foam shrinkage shall not exceed 0.5 inch (1.27 cm) from any face of
container Inner walls.

.-
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6.1 Intended use. Th$s standard is intended for use whenever
guidance is needed to ●ccomplish FIP packages of the type provided
for in the eight techniques described herein and when duly autho-
rized for use by the Government. lt is intended for use in
conjunction with MIL-F-83671 that specifies flame-retardant poly-
urethane FIP materials end MIL-F-87075 that specifies ●pplicable
dispensing equipment for foam. The packa specified here-in aay be
fabricated by Government personnel, or the service may be acquired
from contractors.

6.2 Orderinq data. When acquisition doamenta are invoked,
they should specify the following:

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

b. Technique procedure (see 1.3).

c. Iswe ef DODXSS to be cited in the solicitation, and, if
required, the specific issues of individual documents referenced
(ace 2.1.1, 2.2, end 20.1.1).

Foam ingredients approved for the specified procedure
(seedi.l.l) .

e. Electrostatic discharge sensitive items permitted (see
4.2)

f. Heat sensitive items”permitted (see 4.2).

9“ Method of preservation required (see .4.4).

h. Minimum foam thickness requirement (see 4.7).

Rough handling test requirement (see 4.7 and appendix A,
30.5!3).

j. Complete container requirements, including specificatioxm,
classification, and dimension (see 5.1).

Class and grade/category of foam material (see 5.1.1, S.1.2,
5.1.5: 5.1.4, and 5.1.8).

1. Width (diameter) of plastic film bag (or tube),
technique IV (see 5.1.4.1).

m. Minimum thickness (roil)of plastic sheet (ace 5.1.4.1).

25
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For technique V, include: (1j container specification and
aize~” (2) foam material in ●ccordance with MIL-P’-83671; (3) re-
requlred de=ign steps; (4) ●ssociated wrqw or othor aatorials;
(5) ●ll figures, illustrations, and drawings necessary to fully
describe the epecial deuign techniques; and (6) special markings
(see S.l.S).

C~lete description to Include chemical class and grade,
aa@o&ed aater$els, and applicable drawings (see 5.1.6 and 5.1.7).

P“ Design procedures, technique VII (see 5.1.7.1).

When containers are fabricated from material other than
upec?~ied (see 5.1.7.2).

r. Minimum clearamce requirements, technique VII (see S.1.7.2).

s. Amount of foam required, technique VXI (see 5.1.7.2).

Established fr~gility level for shock-senmltive Iteme (see
5.2.;i.

u. Pack conditioning requirement (see 5.2.9).

v. Additio%ml special marking, as’required (see 5.4.1).

w. Group “B sampling and ●cceptance procedures and Group C
guallty conformance tests and examinations and all inspection
reguirementa (Bee 30.4.1, 30.4.I.1, 30-4.1.3 , 30.4-1.4, -d
30.4.1.4.1).

x. Contaixmr temts, ●s required (see 30.5.3.2).

6.3 SamPlintqfor GroUP B in~ection. An a guide for Group B
inspection, the sampling plan in MIL-S~ -105 for IIpecialinspec-
tion level S-1 may be used.

6.4 Opening and reusability information for techni~ ● VII

e
For detailed in d reusab~lity information on

&ue VII packs &%ne%&%6 on information in 5.1.7 and figure
13 [see DARCOMPSCC Information Pamphlet No. 0296, Procedures for
Opening/ Reusing Tot-l Encapsulated HP Packs).
able from Director, AMC Packaging, Storage, and
Center, Tobyhenna, PA 18466-5097.

Copies are aval-
Containerization
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6.5 Foam-in-place traiaing. Fami-liarizationwith basic
urethane chemistry, finished foam properties, characteristics of
various t~es of dispensing equipment, and practical exercises in
forming various foam procedures are available through in-residence
training courses offered by the Dean, School of Milituy Packag~
Technology, ATTN: AUXMC-SMPT-A, Akrdeon Proving Ground, ND
21005-5001.

6.6 Subject term {key word) listing.

Encapsulated pack
Foam-in-bag
FlexAble foam
FZP packaging
Inverted pack
Preformed molds
Rigid foam
Semirigid foams
Spilt packs
Urethane foam

6.7 Changes from previous document. Marginal notations are notused In this standard to identify changes from the original specifi-
cation document due to the extensiveness of the changes.

.
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—_

1. Determine theetatic+arinfJ~
(pounds per square inch (p@ for aach
surface (weifjht/each ~ area that
dtbemonthe cushion).

2. Next, determine the item’s -
measured in g’s (obtainad from manufac-
turer or engineering estimate).

3. The thickness of foam needed maybe
found by looking atthe cushion cuwes.
All curves are for 30-iih drop.
4. To find foam thickness for each face
of item, draw a line upward from horizon-
tal of axis at pointofstaiicstressfor
that item face (l).

5. Follow a be drawn from the kft
(2) to a point on the vertical axrn
equid to the fragility estimated earlier.

6. The point (3) when ti~e *O ~IMM
cross wU1be near one of the cushion
curves on the graph.

7. The cbsest cushion cume below
crossing point will be the thickness
of foam needed to protect face of the
item in a 304nch drop.

8. Repeat process foreach of the other
facesofthe item. We these values for
each face or use the thickest for all
faces forextra protection.

q>

D2

t
INCMES

!00

I 2J
Do

60
f’

@+

w 1 I 1 1 ,
..-

STATK SIS8SS W~A (PSI)

f INCHES

STAT)C STRESSW/A (PSI)

FIGURE 1. Design for flexible fosm packs .
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r
. .

9. Donotpackage itemrnfiexible
foamifthepoint where thetvuolinee
Croaebb elowthecuwee.

10. The optimum loading point b
indicated by the ~. This point i8
defined as the loweet chock kveJ
thatcanbe ~uaingaparticular
2-inch thicknei Cuah&lL Obviouaiy
then, the optimum etatk streae k
defined bythewrticaliim The
problem really begins wheo a calculated
static etreae & greater than the
optimum vahae. Thi8 could b the caee
in the example shown on the curve
&Mkated by A). In* ~ item

– _waedetermined to be60g’sand
the calculated static etreee is 0.5
If the “cloeest Cueidon Curve MOW
the Croeeiq point” i8a8eumed to be
the 2 inch, ‘there is a dangeroue
condition exieting. The cuehion k
overbadd, such a **n allowing
serhse Ioea ofthickneeeofthe
cuehion and increasing shock loads
CiUMg subsequent &Op8. Two optione
are availab~ i.e., (I) change static
streee to a Iower value by adding
support p“Mce8to spread the ~
.or(2) go to the next lower cushion
curve wherein the croaeing point
occurs either at or to the left of
the optimum point.

1OI-)

i

no● I
. 2j

1

H?=

40-

70

1, I
n I I 1 I I

46 ,1 I St 3d48a

STATK STRESW/A (PSI)
--

100 “,

Do. ‘. 2“

‘‘~;:
3Q.

I*
I

O*
.08 02 0.3 0.4 0.6 0.8 1.0

STATtC STRESS WA t-l)
/

-.

-.

. .-

.

FIGURE 1. Denign for flexible foam packs . Continued,
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.

I

]! 1!i 2 in/5.l em 3 inf7.6 cm
1 :: 4 in/lo.2 Ca

[.

i ‘1/0.5
1I 2/0 .9
: 3/1.4
! 4A.8
.i 5/2 ;3
f 6/2 .7
i
1 7/3 .2
II 0/3 .6
i 9/4 .1
; 10/4.5
; 11/5.0
; 12/5.4
: 13/5.9
: 14/6.4
! 15/6.8
i 16/7.3
! 17/7.7
~ 18j8.2
~ 19/8.6
I 20/9.1
i 21/9.5
! 22/10.0
f 23/10.4
! 24/10.9

2.5/15
5 ● 0/30
7.5/50

10.0/65
12 ● 5/80
15.0/95
17.5/115
20.1/3.30
22.5/145
25.0/160
27.5/175
30.0/195
32.5/210
30.0/225
37.S/240
40.0/260
42.5/275
45.0/290
47.5/305
50.0/320
52.5/240
55.0/355
57.5/370
60.0/385

51/340
54f350
56/360
58/370
60/390
62/400
64/410
66/430
68/440
70/450
72/460
74/480
76/490
78/500
80/520
82/530
84/540
86/550
0i3/570
90/580
92/590
94/610
96/620

85/550
85/550
90/580
90/580
90/580
95/610
95/610
9S/610
100/645
100/645
200/645
105/680
305/680
10s/680
llof710
110/710
110/710
115/740
115/740
l15p40
120~70
120f770
120/770

FIGURE 2. Demign of 0.5 pound density semirigid foam packs.
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I
;76/34.5\
~77/34.9 ~
j78/35.4;

,~79/35. a:
] 80/36 .3 ;
;81/36.7:

r

/37.2;
“’83/37.6;

‘184/38.1~
:85/38.6~
~86/39.0~
“;87/39.5~
;.88/40.0;
‘89/40.4~
! 90/40.8:
;91/41.3
]92/41.71
~93/42.2\
~94/42.6\
:95/43.1:
:96/43.6~
‘\wy44.o;

110/710
110/710
110/710
115/740
l15f140
115/740
115/740
120/770
120/770
120/770
125/810
125/810
125/810
125/810
130/840
130/040
130/840
135/870
135/870
135/870
135/870
140/900

130/
140/
140/
150/
z50/
160/
160/
170/
170/
180/
180/
190/
190/
200/
200/
210/
210/
220/
220/
230/

i 230/ [
i 240/ 4$

~98)44.4\ 140/900 j~190; ,i 240/ 1,
/99/44.9~ 140/900 ~;194/ f
,[100/45.4

240/
140/900 /!200/ t 260/ ~

,.

NOTE : If these parameters cannot be met, this foam material
compou$tion shall not be used.

1/ Item weight includes total weight ready for foaming,
i.e., item plus wraps, barriers, tapes, pads, adhesives, straps,
etc. When the weight fslls exactly between two successive weight
ranges, use the higher figure.

2/ When minimum allowable bearing surface ●rea falls exactly
between two rnuccessivefigures, use next highest figure.

NOTE : When using semirigid (aemiflexible) foams, bearing surfaces
can be Improved (increased), aa necessary, by affixing them to
plakform, containerizing, etc., then foaming, as required.

FIGURE 2. Design of 0.5 pound density semirigid foam packs -
Continued.
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1. Detemlne tbe”tube/bw uldth by
applyi~thefollalmJ romule:

,

,
I

1>

1

?ON lm#XIBLE ~AH . . . ..
.

.3!-5Tube/beg width (inohem) ~ ‘n N *
i

----

?OR R201DIQAK

‘-’- robe/bag uldth (m*ea ) *
--, .

=+ ‘-
u - WeQ@t of Pre-r=f it- 11~)
N - Nwber of bePVI * be used

FT

FT

*IU = Width & lta ‘(lX@JeB)
~L!FT- kalred/reQul re8 foem thlukme8@ (inobeo )

2..~RoundOrrthe o&10U18ted tube/bag uldth
to the nearest lnoh.

3. If tubolbe8’ uldth 10 Oaloulated to be
leas than 12 Inahea, use ● 12-lnoh tube/beg.

4. Ir the .oUOUISt@d tube/bStJ nldth U oeede
18 lneheo, con.lder lnoremsim tb8umber
of Cubem/ba&@. ,.‘

i?-

Tube/bag uldth my h8ve to be recaloU18t* : ,
or ●aoh tube/b~ to provide for -rLattop “+,

,, n lta width. =,

i

___.= .= -- . .--s-_,= .:. .— ...— . .
—.--’”

:
?

FOR RIOID FOAMS ONLY:

Beg uldth should at no time be less than
one and one-half tlaea the deal red/
rqulnd rom tblokneas.

If oelmlat~ tubelbag tidth in less then
one and one-half t18ea the tom thlckneam,
8elect a ulder tube/beg to met t~ one
●nd one-half mlnlmum.

-.. —- .-

Determination of tube/bag width for techniw
e IV.

FIGURE 3.
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-JL-STP113J3J -—. .....- .._. -

___ _

L-Q4L.J
.

TAPE

‘s--

DRA?ED

POLVEmYLENE

——. . -—.

SHEET

-7
..

●

SUPPORT
●LOCK-

w

AFTER POUR,
ITEM PLACED - ,

K -

.

SWPORT BLoc~
AS REWIRED

w
FIGURE

SECOND”IilA?Eo . .

.

UR

+=-ml .’

o-mm /

w
TR}M AS REQUIRED

. ,- M

4. v-Spl It pack, standar .
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f 12!!d

DRAPED
POLYETHYLENE SHEE

.— ——

,.-
m

●

,..’,

.“-

._ . . .

——— .—— —

3

,,
DRA?ED
FOLVETWLENE
SHEET

———
sHEET FOLOEO — —
AFTER FOUR

. . . ~---’~....:-.T.T:
● . . . . . . . . . ● DO*.**. ...*....* . ..*..*
. . . . . . . . . . . . . ...=

. . . . . . . . . . . . . . . . .
. . . . . . . . . . . . . . . . .

. . . . . . . . . . . ...0..
● *....... . . . . . . .

. . . . . . . . . . ● . . . . . .

lziiglL-

E!d
SEcoao ORAFEO
FOLVETIWLEWE

. . . . . . . . . . .. . . . . ...* ●

✎ ✎ ✎ ✎ ✎ ✎ ✎ ✎ ✎ ✎ ..”.O.’.O.-.
.

FIGURE 5. split pack, alternate.
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●
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.d@*,..,
m“

——— . —-4

DRAPED
FOiYEtHYLW snm

TAPE SECURELY
—— --

10 SUPPORT
)W6JHT OF

———— —.

To?

~ TAR ONLY

“Eizm

Eim”
~ETEO
FOM BLOCK

m

lad

FIGURE 6. Split pack, inverted.
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FIGURE 10. ~capsulated pack (design 2~.
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MOTECTIVE8LEEVE

$OIRE~ OFFLUTES )~ 1

COSTAIWR SHELL (2 PIECE C~U~W)”

\

a%-
.

.,3 %-
. .

VE

..

..

—

Ml

FIGURE 11. “

.$
,.. ~TE WRAP
,.

●.,.

3%- Mos

FIBERBOAW Box

❑m& 24 en w- W LEG

pack (design 3).
--
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FROTWTIVE SLEEVE
$OI*CTW OFFLuTEs

)) 1

COSTAINER SHELL (Z PIECE C~UCTIDS)’

‘IT““
I
I

OlR&081 OF FLUTES J
II

s
I

PRESERVATIVE WMP. NIL-8-WI

mPE, FAsl..
(.

,
.

a %“

.3%-
..-

%“ LEG

,

FIGURE 11. “
l~$f,uh,lkil
Encapsulated pack (design 3~.
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~CTIVE SLEEVE

-9 1

1
DIRE~ON OF FL~S

1 f

COmNaER &E;L Q nECE COUSTRU~ONl
“A

!

------------ ----
1

I II.-T
I I
s t
I I
I I

t

OlaECllON OF
; i
I I FLUTES
I I
I I
I I
I 1

—— .-—. .. . .

& (2:5””0=... -_-—
B-ln4LAcE)
!

—-—
-i f ImERsoARo

,,. -

x ‘

1

r
.- .,J_uli

.OCK’~’-f yqpg_

SLEEVE iIEiEINT
SLEEVE .—— —. .-.-— —

24

. . —

WTE--I--7I!7-7 - (

-i

FIGURE 12. Enca~sulated pack (desire 4).
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FIGURE 12 Encapsulated Pack (design 4~--Continued.
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FIGURE 13. Encapsulated pack, rnpocialmarking locntIons. *.-
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Assurance Provisions

10. SCOPE . This ●ppendix includes end classifies all in-
spectlons~~ations, and tests necessary for determining that
the requirements and procedures specified in 9ect$ons 4 and 5 ●re
being adhered to properly. It provides procedural and ●mpling
guidance for ●ccomplishment of that compliance, ●ssigns reapon-
uibilities for the same, and specifies quality conformance stan-
dards. This ●ppendix is ● mandatory part of the standard. The
information contained herein is Intended for compliance.

20. APPLICABLE ~.

20.1 Government documents.

20.1.1 Specifications, standardm, and handbooks. The following
specifications, standards, and hendbooks form ● part of this ●ppen-
dix to the extent specified herein. Unless otherwise specified, the
issues of these documents are thoso listed in the issue of the
Department of Defense Index of Specifications -d St-dards (DODISS) .
and su~hsmnt thC*O, cited in the solicitation (see 6.2).

●

STANDARDS

FEDERAL

FED-STD-101

Method 5005
Method 5007
Method 5008
Method 5021
Method 5012
Method 5019
Method 5023

MILITARY

MIL-STD-105

Test Procedures for Packaging
Materials.

Cornerwise-Drop (Rotational) Test.
Free Fall Drop Test.
Edgewise-Drop (Rotational) Test.
Mechanical Handling Test.
Pendulum-Impact Test.
Vibrstion (Repetitive Shock) Test.
Incline-Impact Test.

Sampling Procedures and Tables
for Inspection by Attributes.

(Unless otherwise lndicatad, copies of federal and military
specifications, standards, and handbooks ●re available from
Military Specifications and Standards, Bldg. 4D, 700 Robbins
Avenue, Philadelphia, PA 19111-S094. )

44

Downloaded from http://www.everyspec.com



i

MIL-STD-1191

APPmwIx A

30. QUALITY ASSURANCS PROVISIONS.

30.1 Responsibility for inupoction. Unless otherwise specified
in the contract or purchas* ordor, the contractor is rosponatilo fer
the performance of ‘-l inspection requirements (examlnatkm and
tests) ●s specified herein. Except as otherwise specified in the
contract or purchase order, the contractor may uDe his own or any
other facilities suitable for the performance of the inspection
requirements specified hereh, unless disapproved by the Governmen t.
The Government reserves the right to perform any of the inapecticms
set forth 5A this standard where such Anspectiona are deemed neces-
sary to ensure mappl~es and asrvicea conform to prescribed
requirements.

30.1.1 Responsibility for compliance. AU ~tems shall meet all
requirements of sections 4 and 5. The inspection Bet forth in this
standard shall become a part of the contractor’s overall inspection
system or quality program. The absence of any inspection requir-
ements in the standard shall not relieve the contractor of the re-
sponsibility of emsuring that all products or supplies submitted to
the Oovernmont for ●cceptance comply with ●ll requirements of the
contract. Sampllng inspection,-. ●s part of manufacturing or service
operation, is an ●cceptable pract$ce to ●scertain conformance to
requirements. However, this does not ●uthorize submission of bown
defective material, either indicated or actual, nor does it commit
the Government to ●ccept defective material.

30,1.2 Alternato test procedure ●pproval. In iastances whore ●

test may necessitate an ~mpractical man$pulat~on of a mounted item,
where the overall size or weight of the item or test ●guipmont
availability obviates compliance with ● specific test requirement of
this specification, the contractor may submit a request accompanied
by detailed justification through the cognizant Government inspector
for approval of an ●lternate test procedure.

30.2 Classification of inspections. The inspections specified
herein are classifi●d ●s quality conformance inspections (see 30.4).

30.3 Inspection conditions. All inspections shall be per-
formed under ambient environmental condit~ons of temperature and
relmtive humidity. Best results ●re obtained when test*d in a
temperature range between 68° F. (20° C.) and 85° F. (29° C.) with a
relative hum$dity of 40 to 60 percent. Re~ardless of the procedures
being used, no foam packs shall be either ●xamined or tested prior
to 24 hours after final pouring of the polyurethane ingredients.
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30.4 Quality conformance Inspection.

30.4.1 In~ctiom of product for dellvery. Inspection of
product for ~eliv~ry all consist of ~~ A, B, and C ilMJ~C-
tions . Sequence of lnapectiona shall be exactly a8 specified
herein. This will insure that procedural atepa have been followed
correctly and and-product foam characterA8tlcs ●chieved without
dverse ●ffocts on items, other protective packaging materials, or
containers (see 6.2).

30.4.1.1 Ixmpection lot. An inspection lot shall consist of
all foam packs of the same technigue produced under essentially the
same conditions and offered for inspection at one time (see 6.2).

30.4.1.2 RouP A inspection. Group A @spection shall consist
of certification supported by varifying data specified Ln table I in
the order shown. Sampling and ●cceptance procedures shall be as
6peCified illMIL-p-116.

30.4.1.3 Group B Inspection. Group B inspection shall consist
of the examinations and tests specified in table I in the order
mhown . Selection and ume of sampling and ●cceptance procedures
shall be qmc:fled in tho contract or order (s.8 6.2). Guidance for
those procaduree for group B inspection is given In 6.3.

30.4.1.3.1 D$sposit$on of sampIe units. Sample units that have
been subjected to group -specti~ shall not be delivered on the
contract or purchase order.

30.4.1.4 Group C inspection. Group C inspection shall consist
of the exemlnattons and tests specified in table I, ●s required, for
the procedure and foam formulation used.

30.4.1.4.1 sampling plan. When group C tests ●re specified In
the contract or order for quality conformance inspection, samples
shall be selected ●t random and uubjected to group C tests.
Sampling and ●cceptance procedures shall be opecified In the
contract or order (see 6.2).

30.4.1.5
~“

If an Inspection lot is rejected, the
muppl$er may rewor St to correct the defect= or screen out the
defect~ve unite and resubxn$tfor relnapection. 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 ●s reinmpect~d lots. With technique VII, the
entire lot is not rejected if ● single failure occurs.
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Instead, the next five packs produced after the failure shall be
examined . If failurs repeats in any of those packs, the entire lot
shall be rejected. Also, for techniguo VII, only every fourth lot
shall be examirmd. Acceptance of the inspected lots prezumes
acceptance of the lots between them. For ●xample, ~f lots 4 and 7
are accepted, then lots 5 and 6 are also ●ccepted.

30.5 Methods of inspection.

30.5.1 Examinations of packs. Group A ●xaminations shall be
affirmed by certification from the contractor. Group B ●xaminations
shall be visual inspections or tests, ●s required. Failure to
comply with all of the visual examinations and test certification
requirements shall be cause for rejection (table I).

30.5.2 Inspection for surface distortion. Package8 shall be
inspected for surface distortion characterized by split closure
tape, bulging container walls, or container concivity. The degree
of surface distortion shall be determined using a straight edge of
appropriate length for the particular dimensions of the pack. All
surfaces, excluding bottom surfaces where skids are ●ttached, shall
be checked for measurable distortion, ●s determined by placing the
straight edge along the diagonal of each surface (see 5.2.1).

“ TABLE I. Test re quired for the procedure and foam
formulatiom utilized.

GROUP A (examinations) Reauire para

-Designated packaging materials and
FIP Amgredients used S.mthe fabri-
cation of the foam pack.

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

-Preparation for developing foam
packs--acceptable.

-Foaming technique fellowed for
the applicable procedure.

-Opening method suitably described
on pack exterior.

-Environmental considerations
pertinent to conditions affecting
operating personnel, ecology,
and waste management--acceptable.

4.1 thru
4.1.3

4.5

4.6 thru
4.8
5.1

5.1

4.3
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TABLE I. Test reguired for the procedure and foam
?onuulation utilized - continued.

GROUP B Require para Test para

-Reliability of 5.2.4 30.5.5
opening method.

-Co~leteneas of void 5.2.5 30.5.5
fill, as required.

-No evidence of foam 5.2.6 30.5.5
breakthrough and un-
doairable ●dherence.

-Coqletc release of 5.2.7 30.5.5
item from foam pack.

-No evidence of Item 5.2.8 30.s.5
damage, foam particles,
static charges, or un-
safe humidity indica-
tors.
-Reusability. 5.3 30.5.8
-Harking and labeling 5.4 30.5.6

of foam packs pro-
perly ●pplied.

-Foam workmanship. 5.5 30.5.7

GROUP c Require para Test para

-Surface distortion. 5.2.1 30.5.2
-Rough handling test. 5.2.2 30.5.3
-Shock mitigation 5.2.3 30.5.4
(flexible foams). ?

4

30.5.3 Rough handling test. Packs shall be subjected to the
following sequence of rough handling tests in accordance with the
applicable methods of FEO-STD-1O1.

30.5.3.1 Small containers test. Those having no edge or
diameter over inches (152.4O cm) and a gross weight of 150 pounds
(68.10 kg) or less. Any container with skids shall be tested as a
large container.

Drop test {free fall), Method 5007,
Drop test (free fall), Method 5007,

procedure B.
procedure E.

30.5.3.2 Tests for large containers and ●ll others.
Cornorwise Drop (Rotational) Test, ?UethodSO05.
Edgewise Drop _(Rotational) Test, Method 5008.
Vibratlun (Repetitive Shock) Test, Method 5019 (when
upecified, mee 6.2).
Incline-Impact Test, Method 5023 (when specified, see 6.2).
Pendulum-Impact Test, Method 5012, as applicable.
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Graduated Urop and impact test heights and aumkr of lqmcts shall
be in accordance with tahlo IV of MIL-P-116, ●s determined by the
gross weight of the container and contents. Following the per-
formance of these tests, extmior aurfaceo of the pack shall be
Inspected for evidence of container shell, base, and top frame
9eparation from the polyurethane foam for those procedures not using
intentional parting-type materials. Widence of this separation
shall be cause for rejection of the pack. Detenaination of con-
formance to the Item looseness will be made following opening.
Ev4dence of Item movement in any direction; CrU6hi~ of foam
materials; Item rot~tlon from original placement; or item damage
such ●s brokon or distorted projections, loosenod mountings, broken
wires, or scorched surfaces shall be cause for rejection.

30.5.4 Examln8tion for shock mitigation (flexlble foams).
Packs shall be opened and examined initially for conformance to
5.2.4 through 5.2.9 and the test specified ‘b 30.5.5. Prior to
determining reusability, the item shall be removed, as necessary, to
permit attachment of appropriate accelerometers. Three accelero-
meters, one for ●ach major axis or ● 8ingle triaxial unit, shall
then be mounted on the Item$or simulated item,as close to the center
of grav3ty a8 poemible, in such ● manner to insure against Improper
movement during mbaequent shock tests. Cable loads shall then be
●ttach-d to the sensors and the pack reclosed. During the reclosure,
the pack shall be examined for conformance with the requirement in
5.5 and the test specified in 30.5.7. .Access through the container
wall shall be accqlished for extending the sensor cable leads to
the -8* rumentstson . Readout provisions shall consist ef necessary
measuring instruments to Smcludo any calibration reference, amp-
lifiers, or recorders that will Insure an accuracy of +5 percent in
the readtigs obtained. Free fall, flat drop tests shayl be per-
formed initially at ambient temperatures In ●ccordance with pro-
cedure B of Method 5007, FED-STD-101, using 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 mrface of the
container with only the final five drops being recorded. From the
readlnga taken for ●ach drop, the resultant “g’s” shall be deter-
mined for that drop. The ●verage of the five resultant shocks shall
be coqmred with the required ‘g” protection. A higher ‘gH figure
than that allowed shall be cause for rejection of the pack. The
identical pack shall be conditioned for 24 hours ●t a temperature of
-20S F. (-29° C.) (see 5.2.9). Immediately followlng conditioning
of the pack, two additional drops #hall be performed usina the same
procedtie as used
determined by the
fragility level.
(see S.2.3).

●t ambient te~eratures. ‘Resultant ‘g’i”, as
second drop, shall not ●xceed the specified
Failure shall be cause for rejection of the pack

. .
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All techniques of FIP packs ahll be
instructions provided on the pack exterior

(&ee 5.4.1) or for those packs In wh~cl-opening is obvious. For
purposes of thh test, operaing-all imclude thoso operation
reguired to provide ●ccess to the prepared Item and those visual
examinations necessary to confirm the ●cceptability of the procedure
(see 5.2.S thro~h 5.2.8). The interior of the pack shall then be
examined for degree of void fill, improper foam ●dherence or loose
particles (breakthrough), difficult item removal (locklng or soal-

Ing), humidity indicator ~ ● safe condition, and suspected damage
to Items. A mtil.mum of 95 perceat fill of the $ntended void space
shall ●xist. Where the 8pecSfled procedure permits, the foam
exterior surfaces shall be ●xamined for void areas (see 5.2.5).

30.5.6 Marking and labelinq examination. visual ●xalninationof
the ●xterior of the completed packsge shall verify the proper
●pplication of any marking and labeling, ●s specified (see 5.4).

30.5.7 Foam workmanship examination. The FIP packs shall be
examined for evidence of oplits, sparklers, shrinkage, voids,
Irregularities, or striations in the foam (caused by incomplete foam
Slix). Sample blocke shall be cut from the foam pack(s) and trimmed
to provido plan. and parallel surfscos to ● size of 4 inches (20.16 –
cm).by 4 inches (10.16 cm) by 2 tithes (5.08 cm). The thickneso
dimension =hall be perpendiculu to the direction of rise. One
specimen shall be taken from each of two opposite 6ide8. For
purpose of this test, hdV06 formed constitute ● single block. When
two or mor* succosivo pours (as opposed to ● single, continuous one)
are made thorby creattig ● fusion line where the pours meet, then,
the sqle spectian shall be cut so that the fusion line is included
-cross the spec$man ●s near to its center or m$dpoint aa possible.
This will allow for ●xamination of the quality of the “knit” of
these pours. The examined specimens uhall be free of soft or tacky
particles (unexpended resin) or show evidence of splits, sparklers,
or shrinkage. Further, there shall be no void openings or pockets
(blow holes) exceeding 0.5 inch in any direction or evidence of
scorching during foam formation. Packs util$zSng reused foam shall
be examined for lnc~lete bonding of refoamed materiala caused by
using excessive amounts of previously foamed materials without
enough virgin foam around these materials to provide ● complete bond
(see 5.5). If ●xamination reveals any of the aforementioned
characteristics, it shall be cause for rejection.

30.5.8 Reusability. Formed foam mold packs shall be tested to
●nsure that, once opened ●s in 30.5.5, the molds formed allow ready
replacement of the prepared item and reuse of the pack. Failure to
●ccomplish these requirements shall be cauae for rejection (see
5.3). This applies to packs other them technique VII packs.
Technique VII opened for quality conformance inspection ohall not be
reused or repaired except for return of an unserviceable part (see
5.1.7.4, 5.2.4, and 5.3).
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ENGLISH-METRIC CONVERSIONS

10 SCOPE. This appendix givss tho nccossary aetr~c conversion
for .a_lish equivalent used throughout this standard. This is
In ●dditon to equivalents ●lready given parenthetically within the
preceding section. Standard measurement equivalents and supple-
mental equivalents are given here also to ●saist in converting any
computations that result from the vuious formulas that are employed
herein. Zhis appendix, then, is not mandatory but included fok -
guidance only.

!, ZVWLE II. Standard English-metric equivalents

Volume:

1 fluid ounce = 29.57 milliliters
1 pint = 0.47 liter
1 guart = 0.9S liter
1 gallon = 3.79 liters
1 cubic foot = 0.03 cubic meter

NOTE . To change cubic tithes to cubic feet, divide by 1728.

Y!QQ&:

1 ounce (aVOirdUp0i6) = 28.35 grams
1 pound (avoirdupois) = 453.59 grams, 0.454 kilogram
2.2 pounds = 1.00 kilogram

~’

1 Inch = 2.54 centimeters, 25.4 millimeters
1 foot = 30.48 centimeters, 0.305 meter
39.37 inches = 1.00 xneter
3.28 feet = 1.00 meter

25.00 feet = 7.625 meters
50.00 feet = 1S.25 meters

NOTE . 10 millimeters equals 1 centimeter.

●
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TABLE III. MIL-STD-1191 English-metric conversions

Temperature convorsim:

To chenge degrees Celsius (C.) to deg-es Ftienheit (F’,
multiply tcmperatue by 1.8 and ●dd 32 degrees F.

To change degrees Fahrenheit (F.) to daurees CelsiW (C),
subtract 32 from the temperate and divide by 1.8.

Deurees Fahrenheit = Degrees Celsius

-20
0

32
60
68 .
0s

100
125
150
212

-29
-18

1:
20
29

::
66

100

Volume (Liquids): -’

Gallons = Liters Ounces = Grams

1 3.79 1 28.35

5 18.95 10 283.5

50 la9.5
55 208.45 (1000 grams = 1 kilogr-)

Volume (solide~:

Cubic feet =

1.0
1.2
1.3
2.0
2.5
3.0
4.1
4.7
5.3

Cubic meter

0.03
0.036
0.039
0.06
0.075
0.09
0.123
0.141
0.16

cubic feet

6.0
6.5
8.4
9.0
10.0
12.0
30.0
60.0
66.5

Cubic meters

0.18
0.195
0.25
0.27
0.30
0.36
0.90
1.80
1.995
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MIL-STD-1191 English-metric conversions -
Continued. “

zn~ 111-

Pounds = lCil~m
Pounds = ~-

100 45.4
.5 0.23 125 56.75
1 0.45 144 65.37
2.2 68.10

:::4 150
10 200 90.80
11 4.99 250 113.50
40 M .16 400 181.6
50 22.7 500 227.0
52 23.61 3000 454.0
65 29.51 1700 771.e
75 34.05

Inches = Centimeters

0.025 0.06
0.030 0.08
0.035 0.09
0.042 0.11
0.063 (1/16) 0.16
0.125 (1/8) 0.32
0.188 (3/16) 0.48
0.25 {1/4) 0.64
0.375 (3/8) 0.95
0.50 (1/2) 1.27
0.625 (5/8) 1.59
0.75 (3/4) 1.91

0.875 (7/8) 2.22

1.0 2.54
1.25 3.38
1.5 , 3.81

2.0 5.08

2.5 6.35

Inches =

2.75
3.0
4.0
5.0
6.0
7.0
8.0
9.0
10.0
12.0
14.075
18.0
20.0
26.875
30.0
32.0
40.0
45.5
50.0
53.0
60.0
80.0

mntimeters

6.99 “
7.62
10.16
12.70
15.24
17.70
20.32
22.06
25.40
30.48
37.79
45.72
50.80
69.53
76.20
81.28 .

~01 .60
115.57
3.27.00
134.62
152.40
203.20
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Custodian :

Army -sill
Navy - SA
Air Force - 69
DLA-DH

Review ●ct$v$ties:

Army - AT, EA. MD, AL, ME, AR
Navy - AS, 0s
Air Force - 11, 43, 70, 71, 79, 80, 04, 99
DLA -CS, ES

User activities:

-

Repariag ●ctlvlty:

my-sM

(Project PACK 0927)

Army -MR, MT
Navy - EC, MC, SH, YD
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