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Shrink Film Stretch Filmin Mlitary Packaging
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1. This standardization handbook was devel oped for use by DOD
activities having applications for shrink film and/or stretch

filmin packaging for shipment or storage.

2. This publication was approved on 13 Septenber 1985 for
printing and inclusion in the mlitary standardization handbook

seri es.

3. This two-part docunment provides basic and fundanental infor-
mation on the use of shrink-filmstretch-film packaging applica-
tions and equi pnent. It provides basic information to personnel
engaged in devel opi ng packaging directives as well as to person-
nel involved in_actual packaging of materiel for storage and
distribution. This handbook™is” not intended to be referenced in
purchase specifications except for informational purposes, nor
shall it supersede any specification requirenents.

4. Every effort was made to reflect the nost current information
on shrink-filmstretch-film e?ylpnent and packagi ng applications.
It is intended that this handbook w |l be reviewed periodically
to insure its conpleteness and currency. Users of this handbook
are encouraged to report any errors discovered and any reconmen-
dations for changes or inclusions to Director, AMC Packag|n%
Storage, and Containerization Center, ATTN.  SDSTO TP, Tobyhanna,
PA  18466-5097.
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FOREWORD

Mlitary packaging has experienced Significant changes in the

recent past due to a variety of factors Including the Increasing

costs of traditional packaging naterials, environmental and

energy considerations, containerization, and advent of direct

deliverﬁ to overseas custoners. JIhese changes have dictated that
0

new methods and techniques be explored as possible replacenents
for traditional packaging practices.

A major Innovation which has evolved as a result of these changes
is the use of plastic filmin the formation of Qﬁcka es ?nd | pa
units which conformto mlitary requirenents. e use of shrin
filmstretch filmhas resulted In dimnished packagi ng costs,
greater efficiency in packaging operations, and a significant
reduction in the amount_of solid waste created through use. of
packaging materials. The use of shrink filmstretch™filmis also
conpatib?e with the Increasing trend toward automation of packaging
operations as a means of reducing labor costs and expediting pro-
duction.

Use of proprietary or trade nanes in describing materials or

met hods covered herein does not constitute an endorsenent by the
US Government of any product, method, or process.
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1. SCOPE

1.1 Scope. Part | of this handbook provides basic and fundamen-
tal information on the use of heat-shrinkable PE filmin mlitary
packagi ng applications including equipment and materials enployed.
In the formation of shrink-film packages and |oad units.

1.2 Applicability. The methods described are applicable to and
authorized for use by all activities engaged in the packagi ng of
mlitary materiel except as specified in subsequent sections of
this publication. Application of the methods described is not
intended as mandatory for use in place of separate specific con-
tainers or packagi ng-nethods required for use with certain cate-
gories of commodities or types of I|tens.

2. REFERENCED DOCUMENTS

2.1 Governnent docunents.

2.1.1 Specifications, standards, and handbooks. Unl ess ot her-
wi se specified, the TollTowng specifications, standards, and
handbooks of the issue listed in that issue of the DOD SS
SEecified in the solicitation forma part of this standard to
the extent specified herein.

SPECI FI CATI ONS

FEDERAL
L-P-378 Plastic Sheet and Strip, Thin Gauge, Polyolefin
NN P- 71 Pallet, Material Handling, Wod, Stringer

Construction, 2 Way and 4 Way (Partial)
PPP- B- 636 Box , Shi pping, Fiberboard
PPP- B- 640 Box , Fiberboard, Corrugated, Triple-wall

PPP- E- 540 Envel ope, Water Resistant, for Packing Lists
and Shi pping Docunents

PPP- F- 320 Fi berboard, Corrugated and Solid, Sheet Stock
(Container Grade) , and Cut Shapes

PPP-T-60  Tape, Packaging, Water proof
PPP-T- 70 Tape, Packaging, Plastic Film
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M LI TARY
ML-T-4 Tire, Pneumatic, and Inner Tube, Pneumatic
Tire, Tire Wth Flap, Packaging and
Packi ng of
ML-P-116 Preservation, Methods of

M L- P-15011 Pal I et, Material Handling, Wod, Post
Construction, 4 \Way Entry

STANDARDS
M LI TARY
M L- STD- 129 Mar ki ng for Shipment and Storage
M L- STD- 147 Pal | etized Unit Loads
HANDBOOK
M LI TARY

M L- HDBK- 742 Waste Disposal Methods for Mlitary
Packagi ng Materials

2.2 Ot her publications. The follow ng docunents form a part of
thi s handbook to the extent specified herein. Unl ess ot herw se
specified, the issues of the docunents which are DOD adopt ed
shal | be those listed in the issue of the DODISS specified in the
solicitation. The issues of documents which were not adopted
shall be those in effect on the date of the cited DODI SS.

Qccupational Safety and Health Standards of the COccupational
Safety and Health Adm nistration, Department of Labor.

gAPpI ication for copies. should be addressed to Qccupati onal
afety and Health Adm nistration, US Departnent of Labor

Buil ding, 14th Street and Constitution Avenue, NW Washi ngton,
DC 20210.)

Anerican Society for Testing and Materials, ASTM D3951,
Standard Practice for Commercial Packaging.

f(Appl ication for copies should be addressed to American Society
or Testing and Materials, 1916 Race Street, Philadel phia, PA

19103.)

2.3 Oder of precedence. In the event of a conflict between the
text of this handbook and the references cited herein, the text
of this handbook shall take precedence.
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3*  CGENERAL REQUI REMENTS

3.1 Prior preparation. Prior to execution of the requirenments of
shrink-film packagi ng applications described, the itens shall be
Prepared_|n accordance wth ML-P-116, as appropriate, and packed

n exterior containers suitable for the comodity and Its redistri-
bution after renoval fromthe unit |oad.

3.2 Excl usions. Few products need to be elimnated from con-
sideration for shrink processes, even though they may be exposed
to 500° F. or higher, during the shrink process. Tests have
shown that the tenperature under the shrink filmnormally rises
only a few degrees above the room or area tenperature |In which

t he” packagi ng takes place. Products that are excluded fromthe
shrink methods and procedures described because of their extreme
heat sensitivity are ammunition, nuclear explosives, PO., and
other flanmable naterials.

4, DETAI LED REQUI REMENTS

4.1 Filns. The filmpreferred for shrink-film packaging is heat-
shrinkable PE, a type of thin gauge polyolefin. = PE is favored
over other type heat-shrinkable films such as PVC for mlitary
packagi ng applications because of its greater yield per foot,
nontoxicity, and ease of disposal. PE shrink filmi's also highly
recyclable increasing its attractiveness in light of requirenents
for environmental ly safe packaging naterials.

4.1.1 Production of filns. Formation of heat-shrinkable filns
is by the process of blow ng extrusion. During the manufacturing
process, certain stresses are placed upon the_filmas a result of
stretching in either one or two directions. The filmis heated
and these stretch characteristics are "frozen" into it as it

cools |  Filmwhich is stretched both in the direction of the
form ng machine (MD) by the pulling effect, and in the crossw se
or (Ttg bX I ncreasing the diangeter of_sleeveﬁt?rned tuRuIar)
films 1s known as biaxially oriented film Filmstretched in
only one direction, that of the formng nmachine (M), is referred
to as preferentially oriented. The orrentation Is the direction
in which it will contract (shrink)s. Wen the filmis exposed to
sufficient heat, approximately 325° F. (heat requirenents will
vary based upon film thickness and dmell_tinﬁ%, the stretched
characteristics frozen into the film during the nanufacture are
rel eased and the filmreturns to Its original size (shrinks) :
formng a tight bond around an item package, or load unit. Thi's
property of being capable of regaining its or|g|n%I char ac-
teristics is connonh% referred to as "menory.” = The anount of
contractibility of ich the filmis capable depends upon the
degree of stress placed upon the film during manufacture, _tem
peratures attained during formation, and other factors. These
variations allow for production of filns to satisfy a w de range
of requirements.
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4.1.2 Limtations. Sone characteristics of heat-shrinkable
films which can Influence their applications were identified.
Users should recognize these characteristics and respect the
limtations they may Inpose. Condensation was noted to form on
the underside of the film on shrink-film packs due to the filnis
resistance to noisture and air. This condition occurs primarily
In instances wherein s~rink-film packs are stored for extended
periods in areas which experience nmarked differences in tem
perature between day and night or where other significant
tenmperature fluctuations occur. Since the use of shrink film
by the mlitary is not ordinarily regarded as a nethod of packaging
rotection, as defined by ML-P-116, but usually a method of
onding intended to get. the materiel fron1sh|8Per to customer;
condensation does not present an% serious problem although sone
I nstances of deterioration of fiberboard containers and surface
corrosion of interior metal cans may result when loads are stored
for extended periods of tinme In nontenperature-controlled areas.
It should also be noted that nmost filnms will adhere to other

pl astics when heated to the tenperature required to Initiate the
shrinking process. However, any problens caused b% film
adherence can be elimnated through use of a nonadhering film
such as that described in 4.1.8.

4.1.3 Filns specified. Filnms specified for use In mlitary

Eacka i ng a%PI|cat|ons_shaII conform to the requirenents of
- P-378. PE bags utilized In pallet |oad bonding and rolled film

for use in the small parcel shrink-film system were assigned
NSNs and are available from GSA.  Filns other than those covered
by L-P-378 may al so be used depending on applications, cost con-
siderations, and availability.

4.1.4 PE bags. PE shrink-film bags for use in pallet |oad

bondi ng and nul ti packing shall conformto type 1V, class 3, grade

A, finish 1, of L-P-378. Bags are supplied In perforated roll

form under the NSNs shown In table 1. Deternination of required

bag sizes shall be by neasuring the load in directions of |ength,

¥A th,t gpd Peight. The appropriate size bag may then be selected
romtable 1.

Bags, preforned, PE, shrink film transparent, gussetted,
biaxially oriented approxi mately 45 percent In the TD and
approximately 30 percent in the M
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/[

| TABLE 1. PE bags

NSN Thickness Bags per roll Fits load size.
8105-00-025-1263 8 mil 32 yom X 48" x sun»
8105-00-191-3701 6 mil 32 4o"™ X 48" X s4un»
8105-00-191-3776 6 mil 32 yom X 48" x 43"
8105-00-191-3902 8 mil 32 bo" X 48" X u3n

te. Bags of 6-m| thickness will be used for |oads weighing
up to 2,000 pounds. Bags of 8-ml thickness will be used for
| oads wei ghi ng between 2,000 and 3,000 pounds.
4.1.5 Rolled PE film PE filmfor use with small parcel shrink-
filmsystens wll conformto type IV, class 4, grade A finish 1,
of L-P-378. This filmls colorless, conpletely transparent, and
supplied In rolls 22 inches wide wth a maxinmum outside roll diam
eter of 12 Inches and a core diameter of 3 inches. The prescribed
t hi ckness of this filmfor use with snmall parcel systens is 5 ml
for normal small parcel packing. (Extra-strength filmof 3-ml
t hi ckness may al so be used (4.1.7)). Wen the small parcel
systemis utilized for application of shrink exterior containers,
filmthickness shall be 5 ml| for weights up to 100 pounds and 7
ml for weights from 100 to 150 pounds. Filmof 5-ml thickness
may be obtained from GSA by requisitioning NSN 8135-00- 355-7164.

4.1.6 WI film W filmof 6-ml| PE conformng to tgpe V, of
L-P-378, may Dbe utilized for the unitization of tires by the
shrink-film process In instances when true level A conditions are
expected to be encountered. Filmof this type Is inpregnated
with an ultraviolet stabilizer during manufacture which gives the
filmthe ability to provide protection to tires fromthe effects
of direct sunlight and ozone. The WIs may vary the films color
from colorless to a transparent green although color al one does
not indicate the presence of UMs. WI filns nmay be obtained
from numerous manuf act urers.

4.1.7 Copolynmer-modified PE film Also known as “extra-strength”
or "super-tough™ film copolynmer-nodified filmis produced sim -
larly to conventional PE shrink filmbut with an additional
strength-?iving pol yner added during manufacture.  Copol yner-
modified Tilm may be used as a replacenent in reduced thickness
for conventional PE films of greater thickness. Copolyner-
nodified filmof 3-m| thickness nmay be used as a repl acenent
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for 5-m| conventional filmused with the small parcel shrink-film
system This extra-strength film also provides additional stabi-
l'1zation to items secured using the shrink internal bracing tech-

ni que described in 4.4.3.

4.1.8 Nonadhering PE film A disadvantage to conventional PE
shrink fiTmis, 1n fact, that the filmw/ll adhere to other
plastics when heated to the degree necessary to initiate the
shrinking process. This characteristic precludes packaging wth
shrink-filmitenms constructed of plastic or items which are indi-
vidual |y plastic wapped. . A solution to this problemlies In the
use of nonadhering filnms such as PB lamnate for packing such
Itens. This filmis a coextrusion of PB and LDPE. \Wen used
with the PB side down, this filmwll not adhere to other
plastics during the shrinking process.

4.1.9 Lowslip PE film Lowslip PE filmis another specially
treated 71T m whrch can be used In instances when it is necessary
to package items with a shrink-film mterial which will not slip
in contact with other plastic films. Considerations such as this
are inportant when it 1s known or anticipated that plastic-
wapped items will be stacked to forma unit load (e.g., shrink-
film exterior containers conprising a pallet |oad). Nonadherin%
PE filmas well as copolyner-nodified PE films are expected to be
included in a future revision of L-P-378.

4.1.10 Recycling and disposability of PE film Users of PE
shrink fiTmare encouraged to participate 1n the recycling
progranms which are established to benefit both the user and the
extruding industry by providing a source of reusable material to
Industry and aiding in reducing material costs to users. The
Defense Reutilization and Marketing Service of DLA is the DOD el enent
whi ch controls the actual program for recycling scrap PE film
back to industry. Installations having shrink-film capability
are encouraged to establish active prograns for participation In
the recycling efforts of DLA by designating collection points for
accumul ation of used film and arranging for its return to
i ndustry through DLA. By vigorously pursuing recycling efforts,
It Is possible to help insure a continuing supply of new PE film
and, to a certain extent, help to maintain costs at a noderate
level. Additionally, when recycling prograns are established,
there is the added advantage of there being no need for disposal
of the filmby other |ess desirable means such as burning. The
US Arny Natick Research and Devel opment Center, in its M L-HDBK-
742, ranks incineration or sanitary landfill as the preferred
met hod of disposal for used PE filmin instances when recycling
is not feasible. Wien incineration is enployed as the nmethod of
di sposal, care should be taken to avoid inhalation of harnful
ﬂases whi ch are produced during burning and may be health-
azardous when breathed for prol onged periods.
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4.2 Associated materials. The use of shrink filmin mlitary
packaging applications has resulted in the requirenent for certain
assoclated materials to be specified for use in conjunction with
these applications. Their use is intended to aid in the applica-
tion of the shrink filmor help provide a stable pack or |oad unit.
Sel ection of associated naterials (e.%., pal | ets, prepacking trays,
etc.) naturally is linked closely with the particul ar apFIicatiom
however, within each application is considerable flexibility for
sel ection of these materials. Reuse of materials is encouraged
whenever the nmaterial retains its suitability for use.

4.2.1 Pallets. Athough all mlitary pallets are acceptable and
aut horized for use in formng ﬁallet | oads for shrink-film bonding
due to their cost advantage, the standard 40- by 48-inch, 4-way
entry wing-type pallets (type 1V, size 2, NN-P-71, NSN 3990-00-
935-7960) are preferred. Lightweight expendable-type pallets
shall be used to the maxi mum extent practicable in lieu of

heavi er wood pallets when preparinP shrink-film multipacks
described in 4.3.9. Expendable pallets will be provided with the
necessary pallet overlay board when materiel conprises a noninter-
| ocking load on the pallet. Figure 1 illustrates an expendabl e-
type pallet, although many different types are available from
nunmer ous manuf act urers. Use of wing-type pallets are required

for loads intended to be stowed directly into cargo holds of

ships (i.e., not loaded in containers/vans) to facilitate attach-
ment of bar or rope slings.

BUCKBOARD PALLET

=
= D 2@ e e~
== <

BUCKBOARD PALLET STAND

FIGURE 1. Expendabl e-type pallet ("“Buckboard” (TM type) and
IOFFIJy fabricated stand for expendable “Buckboard”
pal | et.
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4.2.2 Prepacking trays. Standard size prepacking trays shall be

utilized when assenbling Items for processing through the snal
arcel sleeve wapper and heat tunnel. Locally fabricated fiber-
oard pads nay be substituted.

4.3 Shrink-filmpackagi ng equi pnent and processes. Two basic
types of shrink-film equiprment are used in formng a shrink-film
bonded | oad. The first type of equipnment utilizes an oven (heat
chanber or tunnel) and is referred to as the horizontal nethod.
The second type of equipment (vertical nethod) utilizes a heat
source contained in a ring, collar, or bell-shaped oven which is
| onered around the load and withdrawn upward. The heat source
for the two basic types of shrink-film equipnment may be propane,
natural gas, or electricity. Oven-type units are in wdest use
In mlitary packaging applications although the vertical systens
do offer certain advantages including lower initial cost and
greater portability. Power-assisted, bag-dispensing equipment Is
avail able as an aid in dispensing PE bags for pallet-load bonding
and nul ti packi ng applications.

4.3.1 Shrink chanber. As noted in 4.3, the ovens enployed by the
hori zontal nethod are of two types. The first type of oven (heat
chanber) has one oPenlng t hrough which the load enters and exits,

usual Iy by neans of a powered dolly which may be placed in |ine
with a conveyor (fig 2). Due to Its construction, the chanber is

FIGURE 2. Typical installation of a shrink-film chanber
W th power-assisted dolly and conveyor.
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best suited to |ow and medi umvolume packaging operations. Mbst
chambers have a maxi num production capability of approxinmately

30 |l oads per hour and nay be either electrically heated or gas
fired . anbers do not provide straight-through, in-line capabi-
lity but are commonly placed in a location adjacent to the
conveyor in such a manner as to provide ease of entry and exit

of the load on the powered dolly.

4.3.2 Shrink tunnel. The second type of oven (shrink tunnel)
has two openings and can be placed In line with a power conveyor
systemto allow for passage of l|oads directly through the tunne
In a straight-line flow Figure 3 Illustrates a typical in-line
Installation of a shrink-film heat tunnel coupled with a powered
conveyor. Tunnels of this type are usually capable of a pro-
cessing capacity of 50 or nore |oads per hour and an in-line pla-
cement and production capacity nmake the tunnel well suited to use
i n high-speed packaging operations. Like the heat chanber, heat
tunnels may be either electrically heated or gas fired.

FIGURE 3. In-line installation of a shrink-film heat tunne
coupled with a power conveyor



Downloaded from http://www.everyspec.com

M L- HDBK- 770A

4.3.3 Heat collar. The vertical method of shrink-film bonding
utilizes a heat source contained either in a ring, collar, or
bel | - shaped oven nounted on a frame which Is |owered around the
| oad . he heat collar Is |lowered around the load unit and heat is
applied to the shrink filmas the collar is wthdrawn upward.
Heat collars are available In various sizes to accommbdate | oads
of different dimensions. Use of a heat collar is recomended
only when catalytic, rather than infrared, heat is used during
the shrink process. The increased intensity of infrared heat
results in increased levels of heat transfer during the shrink
process and the Increased possibility of neltin% the film A

di sadvantage of this type of equipnent Is that the size of the

| oad that can be produced Is limted by the dianmeter of the

collar. Advantages include sinplicity of design which makes
this type of equipment relatively Inexpensive with ease of in-
stallation and portability. Figure 4 illustrates a typical

shrink-collar/ring .

FIGURE 4. Typical shrink-collar/ring.

4.3.4 Bell oven. The second type of vertical equipnent is the
bel | oven which consists of an oven nounted on a frame. The

oven is lowered over the load and heated air is circulated around
the shrink-film encapsulated load to Initiate shrinking. \Wen

the oven is wthdrawn upward and the |oad renoved, bonding is
conpleted as the filmcools. Like the heat collar, bell ovens
offer a certain degree of portability, as conpared to chanbers and
tunnels. Here again, however, the size of the load that can be

10
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produced is dependent on the diameter of the bell oven. Bell

ovens are available from nunerous manufacturers in a w de range

of prices and generally are used for bonding pallet-size |oad units.
Figure 5 illustrates a type of bell oven currently In use.

FIGURE 5. Type of bell oven currently in use.

4.3.5 Heat cannon. In addition to the heat collar and oven-type
heat sources, a small, gortable heat unit known as a heat cannon
Is also available (fig 6). This unit is a small, hand-held

heat source conprising a heating unit and barrel through which
heated air is directed at the shrink film Heat cannons may be
either gas fired or electrically heated. Gas-fired units normally

operate on either acetylene or propane fuel through attached
hoses from a pressurized bottle and require standard 115-VAC

current for ignition. Electric nodels normally require either
standard 115- or 220-VAC current for ignition. Use of the heat
cannon requires a considerable degree of skill and its operation
should be attenpted only by trained personnel. The heat cannon
is especially useful in patching or mending damaged film and is
al so an econom cal neans of providing shrink-film capability to
activities which do not require the production capacity of heat
tunnel s or chanbers. The |low cost and econony of operation of
these units makes them especially attractive 1n limted production
operations. A standard size pallet |load can be shrunk in approx-
imately 5-10 mnutes, depending on operator skill, and the heat
cannon can be used economcally for production levels as |ow as
10 pall et |oads per day.

11
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FIGURE 6. Hand-held portable heat cannon
(gas fired (top) and electrically
heated (below)).

4.3.6 Large sleeve wapper. Large-size sleeve wappers are
available for use In applying rolled filmto pallet |oads, tires,
and nul tipacks. The large-size sleeve wapper is a larger ver-
sion of the type used with the snall Rarcel shrink-film system
and is quite sinilar in operation. The large-size sleeve” wapper
S extreneIY beneficial for applyinq film because of Its.abilitg
to conpletely encapsulate a |oad. n addition, 1nternediate-size
sl eeve wappers and heat tunnels are available which can be uti-
lized in the formation of shrink filmfor exterior containers up
to a size of 30 inches X 20 inches X 18 inches and weighing Up to
150 pounds.

12
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4.3.7 Bag dispensing equipnent. Numerous types of power-assisted
bag dispensers are available for use In applying PE bags to pal-
letized load units.  These devices are available in many forns

and degrees of conplexity in a wide range of prices. Bag dispen-
sers are commonly positioned In close proxin1t¥ to the heat

source to provide for a?plication of shrink-film bags w thout
interruption of material flow Mst power-assisted bag di spensers
are capable of bagging up to 60 |oads per hour, although sone
nmodel s have production capacities in excess of 100 |oads per

hour . Pomer;aﬁsisted gangispensers normal Iy can be operated by
one person wit imted effort. i -
assigted PE bag di spenser . Figure 7 Illustrates a power

FIGURE 7.  Power-assisted PE bag dispenser

13
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4.3.8 Pallet |oad bonding. The use of PE shrink film for bonding
pal | et Toads was adopted as one of the preferred methods of securing
materiel on the pallet and has_proven t0 be an effective replace-
ment for netallic strapping. The shrink-film systens in w dest
mlitary use for pallet load bonding utilize an in-Line, gas-fired,
shrink tunnel for application of the shrink film These Systens
rovide a fast, efficient, and econom cal neans of bonding pall et
oads in lieu of the use of netallic straEping. Addi tional advan-
tages include allow ng for Individual package renoval, reducing
pilferage, elimnating danage from straps, and protecting against
dust and rain. The cost savings in labor and material, when pallet
| oad bonding is used in lieu of nmetallic strappin? currentl¥
average around $2.50 per Pallet load. After a pallet load o
materiel is assenbled, a PE shrink-filmbag is placed over the
| oad by neans of a power-assisted bag dispensing apparatus (fig 8).

FIGURE 8. Application of PE shrink-film bag for bonding
a pallet [|oad.

The pallet load is then noved into the heat source where hot air

is circulated around the bag-encapsul ated pallet |oad, causing

the stress characteristics frozen into the filmto be released

and allowing the filmto shrink around the |oad. Upon conpletion
of the required exposure period, approximately 45 seconds, the

| oad nmoves out of the heat source tunnel and cooling begins (fig 9).

14
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FIGURE 9. Pallet load exiting heat source
foll ow ng shrinking

As the filmcools, the bonding action is conpleted, producing

as stable a load as is achieved with metallic strapping. |n the
absence of power-assisted bag-dispensing equipnent, bags nmay be
applied manually, sinply by pulling the bag over the |oad and
pallet. Shrink-film bonded pallet |oads may be shipped to all
destinations both within CONUS and overseas. This technique

may be used for bonding pallet |loads of all commodities except
nucl ear expl osives and conventional ammunition up to a weight of
3,000 pounds. This systemis also useful in providing supplenen-
tal protection to pallet |oads of comercially packaged items,

al though shrink-film bonding al one does not serve to ngrade t he
| evel of connErC|aJIg packaged nateriel to a mlitary level or
upgrade a pallet load of |level B exterior containers to, |level A

4.3.9 Miltipacking. Shrink filmmy be used in lieu of the tra-
ditional double- or triple-wall fiberboard container as a nedium
of consolidating nultiple line items for shipment to a single
consignee. This nethod ﬁernjts the use of Iightweight, expendable
pal lets rather than the heavier wood pallets used with the fiber-
board mul ti pack. In the formation of a shrink-film nultipack, a
fiberboard or plywood sleeve is placed around the pallet as a

uide for stacking containers on the pallet. After the pallet

oad is fornmed, the sleeve is renpved and the |oaded pallet Is
encapsul ated in a PE shrink-film bag and processed through the

15
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heat source. The shrink-film nultipack provides |evel B protec-
tion and |s authorized for |oads weighing up to 1,500 pounds for
shipnent to CONUS destinations and overseas custoners receiving
sprIy support directly from CONUS. Address |abels for shrink-
film nultipacks na% be enclosed inside the PE bag prior to
shrinking or attached to the outside after shrinking with
PPP-T-60 or PPP-T-70 taFe. Use of shrink-film nultipacks result
in considerable material cost savings averaging over $10 per

pal let load. Figure 10 illustrates a shrink-filmnultipack
utilizing a |ightweight expendable pallet.

FIGURE 10. Shrink-film multipack utilizing a
l'i ghtwei ght expendabl e pallet.

4.3.10 Tire unitization.

4.3.10.1 Alternate nmethod of unitizing. Shrink filmis an alter-
nate nethod of unitizing nost _common sizes of pneumatic tires in
lieu of metallic strapping. Tires having an of 14 inches or
more shall be unitized using 6-ml (.006") PE filnl(tx e |V of
L-P-378) with each unit containing not nmore than eight tires. In
i nstances when true |evel A conditions are expected to be encoun-
tered , shrink filmwll conformto type V FUVI (weat her abl e) PE)
of L-P-378. Figure 11 illustrates shrink-film unitization of
tires.
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FI GURE 11. Shrink-filmunitization of tires.

Each unit shall not exceed 54 inches in height. Wen It is known
that tires are intended to forma solid load in the SEAVAN, tPF
hei ght of the unitized load shall not exceed 41 inches. In a
cases, tires with flaps shall have the flap folded and pl aced
inside the tire in accordance with ML-T-4 prior to application
of shrink film Commngling of tires with different stock num
bers in the sane unitized load is prohibited except when shipping
tires to a single consignee and/or one or nore of the follow ng

appl y:

a. There is not a sufficient quantity of tires of the sane
stock nunber to forma unitized | oad.

bh. The tires are of reasonably simlar sizes to permt
effective unitization of shrink film
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C.  The OD of any of the tires is not |ess than 14 inches or
greater than 48 inches.

d. The tires are individually tagged or marked within the
uni tized | oad.

e. Al tires In the unitized |oad have the same PD. The use
of shrink filmfor tire unitization allows the “peeling off” of
individual tires; i.e., renoving one tire fromthe bundl e while
the remaining tires remain unitized. Use of WI shrink film
(when required) provides ozone protection to the unitized tires,
a property which isnot provided by non-UI film

4.4 Smal|l parcel shrink-filmsystem The small parcel shrink-
filmmachine 1S an autonatic sleeve w apper coupled with a shrink
tunnel and designed for placement in line with a power conveyor
system Itens traveling along the conveyor pass through the
automatic sleeve wapper and are enclosed In a sleeve of PE
film As the items pass through the film a photocell activates
the cutter bar of the sleeve wapper which cuts and seals the
filmto forma sleeve. The nemA% formed pack then enters and
?asses t hrough the conveyorized heat tunnel. An automatic excess
ilmroll-up mechanism snooths the two open ends of the sleeve
against the pack as It exits the tunnel to formthe conplete
pack. The small parcel shrink system can produce up to 10 snal
parcel packs per mnute intermxed with sizes ranging from5
Inches X 5 inches X 1 inch to 15 inches X 25 inches X 12 inches
and weighing froma mninumof 1 pound to a maxi num of 70 pounds.
In addition, the small parcel shrink-film system can be utilized
for such other applications as formng shrink-film exterior con-
tainers weighing up to a maxi mum of 150 pounds, shrink film
internal bracing, and conmmercial packaging. Small parcel systens
are avail able from numerous manufacturers and the price of the
equi pment varies. Figure 12 illustrates a typical installation
of a small parcel system
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FIGURE 12. Typical installation of a small parcel sleeve
wrapper and heat tunne

4.4.1 Smal| parcel packing. Smal | parcel packing utilizes the

smal | parcel shrink-film system It Is a fast, econonmical, and
efficient nmethod of preparing itens for shipnment by parcel post

or commercial parcel service. Items are assenbl ed on preforned
trays or fiberboard pads for stability prior to nmovenment through
the sleeve wapper and heat tunnel. Figures 13 and 14 illustrate
Backages formed by the small parcel shrink system Items, which
ecause of their size or physical characteristics require no sta-

bilization for nmovement by conveyor, need not be placed on a tray
or pad. Address labels, docunentation, mail classification
mar ki ngs, and other required markings shall be placed on top of
the items in the pack prior to proce33|n% through the automatic
sl eeve wrapper and shrink tunnel. The address [abel should be
placed in such a nmanner as to assure its unobstructed visibility.
Shi pments made under the FMS Program shall have the DD Form

1348- 1A (DOD Single Line Item Rel ease/ Recei pt Docunent) placed In
a PPP-E-540 envel ope and attached to the outside of the pack in
accordance with ML-STD-129. Materiel which requires the USPS
Form 3811 (Return Receipt, Registered, Insured and Certified
Mail) shall have the form attached to the outside of the pack by
tapi ng over the ends of the form Small parcel packs fornmed by
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this method are accepted by both USPS and commercial snall parce
carriers and may be shipped worldw de. \Wen shipnment is made by
commercial smal| parcel carrier, the postal jndicia markings on
the DD Form 1348-1A address |abel shal'l be obliterated. e
smal | parcel shrink-film pack provides |evel B protection and may
be used for all commodities except photographic film and those
identified in 3.2 as extrenmely sensitive to heat transfer.
Favorabl e by-products of this nethod include |ess docunentation

| oss, easier opening of the pack, reduced pilferage, and I|ess
material for disposal

FIGURE 13. Miltiple snall items assenbled on fiberboard
tray entering a small parcel sleeve wapper.
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4.4.2 Shrink-film exterior container. The shrink-film exterior
containeér 1s an authorized replacenent for fiberboard single item
pack containers UE to a maxi num size of 30 inches X 36 inches X
24 inches for packs weighing up to 150 pounds when |evel B pro-
tection is required. The shrink-film exterior container may be
applied to unit and internedi ate packs which are stackable and
wll forman evenly configured solid load. To stabilize the
load, unit and Intermediate containers should be stacked on a
sheet of fiberboard slightly smaller than the surface area of the
load to prevent tearing or cutting of the film by the fiberboard
Pad (fig 15). Filns used for formation of the shrink exterior con-
ainer will be of 6-ml| thickness for |oads weighing up to 100
pounds and 8-m | thickness for |oads weighing between 100 and 150
ounds . Address labels and identification markings are placed
eneath the film prior to shrinking; however, if Unit iden-
tification and quantity markings are clearly visible, the iden-
tification markings may be omtted. Shrink exterior containers
may be shipped to all CONUS consi gnees and overseas customers
when shipnment is made through a CCP.  Use of shrink exterior con-
tai ners produce considerable cost savings over the use of fiber-
board containers when used in large vol une.

UNIT PACK

ADDRESS MARKING

FIGURE 15. Preparation of unit packs for application
of a shrink-film exterior container
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4.4.3 Shrink-filminternal bracing. Shrink-film internal bracing
Is a nmeans of immobilizing Itens weighing 15 pounds or |ess
inside a fiberboard container by securing the itemto a plywood
or fiberboard substrate with shrink film The procedure involves
placing the itemto be Imobilized on a substrate of plywood or
fi berboard %dry scrap material may be used? and processing the
Item and substrate through the small parcel sleeve wapper and
heat tunnel for bonding the Itemto the substrate. The Item and
substrate are then placed into a snu -fittinﬂ fiberboard con-
tainer, a fiberboard sleeve Is placed Into the container to hold
the substrate firmy in place and the container is appropriately
sealed . Shrink-filminternal bracing may be used whenever the
met hod of preservation and packing requires the use of a fiber-
board cont ai ner (e.g. method |11 utilizing a fiberboard _
container: subnmethod |A-14 or |A 15 when cushioning or bl ocking
and bracing with fiberboard cells or pads are required%. Shri nk-
filminternal bracing may be enployed when applying all [evels of
rotection for all types of suppLy actions for novenent

y any nmode of transportation. | berboard sl eeves shall be of
single-wall V3C or WoC material of PPP-F-320 for Itens weighing
up to 5 pounds and double- or triple-wall for itens melghlng 5-15
ounds. The substrate used shall be of double- or triple-wall

I berboard or 3/8-inch plywod and a mnimumof 1 inch and a
maxi mum of 2 inches wider in each dinension than the item

itself. Plywood shall be used when there is a snmall area of Item
bearing contact; fiberboard shall be used when a sufficient item
area |s available to prevent damage to the substrate. Itens

wei ghing up to 7 pounds shall be 1rmmobilized using a single
application of 5-m| PE film [tems weighing from 7-15 pounds
require a double wap of 5-nmil extra-strength film Use of
shrink immbilization results In an average saving of $0.50 per
i tem over conventional nethods of blocking and bracing. Figure
16 illustrates steps used in shrink-film internal bracing

(i nmmobi lization).
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SHRINK-FILM IMMOBILIZATION

(1) SLEEVE

(2) ITEM
(3) FiLM

(4) SUBSTRATE

(5) FIBERBOARD
CONTAINER

FIGURE 16. Steps used in shrink-filminternal bracing
(i mmobi i zation).

4.4.4 Commercial packaging applications. Wth the acceptance of
commer ci al packaging, as a means of providing adequate protection
to certain mlitary items, cones the need for the technol ogy and
met hods for applying such packaging. Shrink film provides an
effective and econom cal means of applying comercial packaging
to a wide variety of items. Applications may include indivi-
dual unit packages, exterior containers for small boxed or bagged
Items, and bundling of hard-to-nanage itens such as cable assenblies
or wiring harnesses and simlar items. The use of this concept
for such packages also provides flexibility In applying iden-
tification markings to shrink-film packages in that markings may
be applied directly to the filmitself or enclosed under the film
prior to shrinking. Comnercial packaging guidelines stipulate
that narkings may be applied to the package by any nmeans which
Prov!de legibility including hand lettering. This allows great
lexibility in the application of markings when shrink filmis
used in the application of comrercial packaging.
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Part Il (Stretch Film
1. SCOPE

1.1 Scope. Part Il of this handbook provides basic information
on the use of stretch filmlIn mlitary packagi ng aPpI | cations

i ncludi ng equi pment and materials enployed In the formation of
stretch-w apped packages and |oad units.

1.2 Applicability. The nethods described are apﬁl icable to and
authorized Tor use by all activities engaged In the packaging of
mlitary materiel except as specified In subsequent sections of
this publication. Application of the nethods described is not
intended as mandatory for use in place of separate specific con-
tainers or packaging nethods required for use with certain cate-
gories of commodities or types of itens.

2. REFERENCED DOCUMENTS

2.1 Governnent docunents.

2.1.1 Specifications, standards, and handbooks. Unless ot her-

W se specifred, the fol[Towmng specifications, standards, and
handbooks of the issue listed In that issue of the DODISS specified
in the solicitation forma part of this standard to the extent

specified herein.
SPECI FI CATI ONS

M LI TARY
ML-T-4 Tire, Pneumatic, and Inner Tube, pneumatic
Tire, Tire with Flap, Packaging and
Packi ng of
M L-P-116 preservation, Methods of

M L- P- 15011 Pal let, Material Handling, Wod, Post
Construction, 4 \Way Entry

STANDARDS
M LI TARY
M L- STD- 129 Marking for Shipnent and Storage
M L- STD- 147 Pal [ etized Unit Loads
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2.2 OQther publications. The follow ng documents form a part of
thi s handbook to the extent specified herein. Unless otherw se
specified, the issues of the docunments which are DOD adopt ed
shal | be those listed in the issue of the DODI SS specified In the
solicitation. The issues of docunents which were not adopted
shall be those in effect on the date of the cited DODI SS.

_ Cccupational Safety and Heal th Standards of the Cccupa-
tional Safety and Health Adm nistration, Department of Labor.

gAPpI ication for copies should be addressed to COccupational .
afety and Health Administration, US Department of Labor Building,
14th Street and Constitution Avenue, NW, Washington, DC 20210.)

Anerican Society for Testing and Mterials, ASTM D3951,
Standard Practice for Commercial Packaging.

](Appj ication for copies should be addressed to Anerican Societa/ for
sting and Materials, 1916 Race Street, Philadel phia, PA 19103.)

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

3.  GENERAL REQUI REMENTS

3.1 Prior preparation. Prior to execution of the requirenments of
stretch-fiTm packaging applications described, the items shall

be prepared in accordance with ML-P-116, as appropriate, and
packed in exterior containers suitable for the commodity and its
redistribution after removal fromthe unit |oad.

3.2 Exclusions. Few products need be elimnated from con-
sideration for stretch-wapping. However, a charge of static
electricity is devel oped during the stretch=wap operation, espe-
cially during the stretch-wapping of tires under low relative
hum dity conditions. The intensity of the static charge varies
between the generic filns wth PVC filns devel oPi ng the highest
intensities. Al though this static charge I's not harnful to
tires, it does create a hazard to static-sensitive electronic
conponents or highly flammble materials when either stretch-
wrapped or stored in the vicinity of the stretch-wap operation.

4. DETAILED REQUI REMENTS

4.1. Film materials. Commonly used stretch films include: Pvc,
EVA, LDPE, copolyners, and LLDPE.  Stretch-film performance wll
vary depending on the grade of material used and conditions of
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filmmanufacture. PVC has the highest degree of relaxation of any
stretch film consequently, It has poor stretch retention capabil-
ities. However, It exhibits good characteristics of stretch
cling, and toughness. LDPE, a predecessor of LLDPE, Is generally
a lowcost, lowperformance film having limted applicability to
mlitary packaging operations. EVA copolyners exhibit excellent
Ergggrt|es of stress retention, cling, stretch, and toughness.

LDPE is the newest and nost promsing of all stretch-film
materials and generally has the highest overall perfornmance
characteristics of any stretch film

4.1.1 Production of film Stretch filmis manufactured by the
bl own, cast, or coextrusion processes. FEach nethod produces a
stretch filmwth different properties that affect performance.
In the blown-filmextrusion, nelted resin is punped through a
heated , circular, slotted die to forma tube. The tube Is air
inflated and then air cooled. The tube is collapsed, slit, and
opened to a flat sheet. In cast-filmextrusion, a straight,
slotted die Is utilized to forma flat sheet. Coextrusion is a
refinement of the extrusion process described.

4.1.1.1 Film properties. Several prope
to a filnfs abiTity to maintain |load Int

shipping are as foll ows:

a. ding. The desirable property of a filnms ability to
adhere to itself. It is affected by many external variables such
as humdity, dust, and filmstiffness.

which relate directly
during storage and

b. Protrusion puncture resistance. The ability of a materia
to withstand the force exerted by a protrusion.

~¢c. Cut growth resistance. The ability of a filmto resist
nick or cut propagation and conbination factors which determ ne

a filnms toughness. It should be noted that resistance to tear
propagation In the cross machine TD of the filmis the critica
consideration. If the film propagates a tear in that direction

it can come conpletely off the [oad. CbnverseI%, i f the film
propagates a tear in the MD (the direction of the wap), |oad
Integrity can still be maintained.

d. Stretch. The elastic ability of a filmto elongate when a
pulling force is applied (such as the braking force on a stretch-
wap machine). An increase of stretch in the MDis gained at a
loss In applied filmthickness and wi dth (neckdown). \iile it is
desirable to have a high MD stretch, pore stretch is not always
better. As stretch increases, neckdown, slit/tear propagation
and force on the load increase while film thickness (gauge)

decr eases.
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e. Stress retention. The residual |oad expressed as a per-
cent of the original load on the material after the test specinen
was maintained at a constant elongation for a specified tinme.

All films tend to relax as soon as they were stretched w th nost
of the relaxation (99 Fercent) occurring within 24 hours. Typical.
stress retention of films stretched to 130 percent of their ori-
inal length and allowed to relax for 16 hours are 60-65 percent
or EVA, LDPE, and LLDPE films; and 25 percent for PVC fil ns.
Related to this propertY_is the “rubberband” (or “restretch”)
effect which is the ability to contain a |load which settles or
shifts during storage and shipnent.

f. Yield or coverage area per unit weight. The maxi mum
stretch at which a filmcan be used for a given application while
maintaining its desirable characteristics. The usable stretch of
a filmcan vary from application to application. The higher the
usable stretch, the less filmis required to wap a | oad.

4.1.1.2 Selecting the proper film For maxinum cost effectiveness,
it is inportant to choose the right filmfor a specific application.
A filmthat adequately waps a load with rounded corners may not

be suitable for an irregularly shaped load with sharp projections.
Load uniformity influences whether full- (uniform height |oads)

or spiral-web” (variable height |oads) equipnment will 'be used

and affects the filmwdth required. Aso, load density and fra-
gility determnes how nmuch crushing force can be applied as well
astthe filmtype, gauge, and nunber of waps required for uniti-
zation.

4.1.2 Stretch-film w appi ng advantages/ di sadvant ages. The use of
stretch fiTm depending on the specific application can result in
advant ages such as energy savings (no shrink tunnel); | ower
material costs; lower capital equipment costs; |ower operating
and mai ntenance costs; |ower inventory costs (many |oad sizes can
be wapped with one stock film size); and the ability to

wi t hstand shock and vibration and maintain |oad configuration.
Conversely, stretch film generally provides |less resistance to.
moi sture than shrink filmunless top sheets are used. Also, film
abrasion can occur when two stretch-wapped |oads rub together.
due to the high cling of the film However, this my be renedied
by the devel opment of "one-sided cling" filnms, some of which are
currently on the nmarket.

4.2 Methods of stretch-w apping In stretch-wapping, an elastic
filmTis strefched and applied under tension to a single item a
bundle of itens, or pallet Ioads. Two basic nmethods of applying
the filmare a full-web application (as high as or higher than

the load) and a narrower-web application (usually 20-30 inches

wi de) wrapped spirally or in bands around the |oad.
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4.2.1 Full web. Full-web systens are designed to wap products

relatively constant in dinmension. The filmwdth covers the
entire surface to be wapped by matching the filmwdth to the

size of the product (fig 17).

FIGURE 170 Full-web method of stretch-w apping.

4.2.2 Miltiple band. Miltiple banding systens apply bands of
film at preselected points on the product (fig 18).

FIGURE 18. Miltiple band nethod of stretch-w apping.

4.2.3 Spiral. Spiral systens are designed to wap products of
varying lengths and widths with a single filmsize (fig 19).

FIGURE 19. Spiral method of stretch-w apping.
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4.3 Stretch-film equi pnent _and processes.

4.3.1 Stretch bundling. Stretch-bundling equipment is designed
to apply stretch film around a product or products to provide an
individual wap or a means of consolidation. The two primary
types of bundling equipment are the planetary and ring or orbital
wapper. Wth a planetary wapper, both the package and the film
suppl y move around one another in a planetary notion. (Some
simlar wappers permt the package to remain stationary while
the film supply rotates around it.) This equipment is portable
and quite versatile. However, it cannot be automated and is

i nherently slow (fig 20).

FIGURE 20. Planetary w apper.
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Wth a ring or orbital wapper, the filmis applied in spiral or
orbital fashion while the package Is conveyed throu%h the ring.
This method provides good production speed and may be used in
conjunction with conveyorized packaging systens. This eqwtp_ment
Is particularly useful for wapping large, bulky packages (fig 21).

FIGURE 21. Ring or orbital wapper.
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4.3.2 Hand-held units. [Inexpensive, hand-held, stretch-wap

equi prent TS available that requires the operator to wap the

| oad by pul ling and stretching the film while wal king around

the pallet. Generally, a nmanual wapper is designed for those

who unitize less than 10 pallets per day and have decentralized

war ehousi ng, where powered-stretch equi pnent would not be feasible
or would need a backup system Figure 22 illustrates a manual
hand- hel d w apper.

FIGURE 22. Manual hand-held wapper.

4.3.3 Rotary stretch-wap equipnent. Cenerally, the equi pnent
operates In conjunction with a powered turntable. The operator
positions the end of the film between layers of the product, pre-
sets the nunber of waps, starts the machine, and adjusts brake
tension to achieve optimum stretch for the |oad being w apped.
After wapping, the filmis cut and sealed to itself through
filmto-filmcling. The wap can be a full-web or band/spiral
wrap. Wth semautomatic rotaries, the load is brought to the.
turntable and indexed into position. The operator can start a
Preprogranned cycle and cut filmat the end of the cycle. The

oad is then removed by forklift truck or conveyor. In fully
automatic systems, the load is fed into position, wapped, as
progr?nned, and then conveyed from the system w thout operator
assi stance.
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4.3.3.1 Rotary full web wrapper. In one nmethod of rotary wap-
ping a fullT web of filmis applied to the entire pallet load wth
each revolution. The filmwdth is the sane as the |oad height
(or with some overhang at the top of the |oad when desired) . The
full -web procedure is nost effective for loads that are uniform
in configuration. Figure 23 illustrates a rotary full web.

FIGURE 23. Rotary full-web wrapper.

4.3.3.2 Rotary convolute. This method of stretch-wapping is
identical to the spiral node except that the filmis spirally

w apped again to the bottom of the load follow ng the application
of a predeterm ned nunber of filmwaps to the top of the |oad.
At least two additional filmwaps are applied in the convolute
mode than in the spiral nethod using the same nachine settings.
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4.3.4 Pass-thru system Wth pass-thru equi pment (fig 24) ,

the palTet Toad is pushed into a curtain of filmforned by heat
sealing two ends of vertically mounted rolls of film The film
Is stretched and nmoved around the trailing side of the pallet.

It is then heat sealed and cut off while under tension. The
stretch filmused is especiaIIY designed to resist tearing and
enhance heat sealing. Generally, pass-thru equipnent is utilized
in high-speed or highly autonmated applications where constant-

size | oads are invol ved.
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FIGURE 24. Pass-thru equi pnment.
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4.3.4.1 Prestretch. Prestretch devices, both powered and non-

powered, are designed to stretch the film before it Is applied to
the load. The purpose is to provide greater stretch levels than
can be obtained with functional braking nmethods which stretch the
film during |oad aBpllcatlon Mbst of the prestretch devices
consi st of two rubber-covered rolls rotated at different speeds.
The speed ratios of the rollers are varied to produce a propor-
tional percentage of stretch. Prestretching nmakes the film |onger
and thinner, increasing the yield which can lead to cost savings,
as nuch as 60 percent depending on nethods used (fig 25).

Stretch force is generated

by rotating load . . g

Stretch /\ ]T
occurs here

- / v

k/l ... and restricted by a brake

\‘\/ on the fiim roii; or by
friction bars.

FI GURE 25. Conventi onal stretch.
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However, because It tends to decrease the |oad-hol ding Fomer or
strength of the film prestretch is nore effective for [oads
requiring light tension to avoid crushing than for | oads
requiring heavy tension. \Wile prestretch has advantages, |t
also has certain limtations. Many filns lose cling at sone
prestretch |levels and show a significant |oss of strength when
stretched or prestretched nore than 100 percent.  However, _
heavi er gauge filnms with Inproved cling characteristics are being
devel oped for prestretch applications (fig 26).

Stretch No stretch here
occurs herte

Film tension
maintained
during wrap

FI GURE 26. Prestretch method.

4.3.4.2 Stretch netting. Two nmj or advantages of stretch netting

over the filmare strength and breathability. Its unique structure
resists the tear propagation often found in”filns. I f one strand
breaks, adjacent strands do not. Like film the netting conforns

to odd shapes and provides conplete bonding. Wile the nettin
does not give the dust/noisture protection available fromthe ?ilm
It I's particularly useful as an alternative to strapping for

pallet loads that require a strong bond. The plastic netting,
open-mesh construction allows the pallet load to "breathe," a
feature often required for commodities that' give off noisture.
Stretchable as well as prestretch nettings are available at pri-
ces conpetitive with film The nettings can be applied with al
conventional stretching equipnment In the spiral- or full-web con-
figuration.

4.3.5 Tire unitization. Stretch-wap is a preferred nmethod of
unitizing nmost common sSizes of pneumatic tires In |lieu of other
unitization methods (fig 27). The tire unitization provisions
for shrink filmoutlined in 4.3.10, Part | of this handbook
include tire size, types, quantity, and |oad height and are
equal ly applicable to stretch-wap unitization
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FIGURE 27. Stretch-wap bonding of tires.

Using one of the films in 4.3.5.1, overlap each of the end tires at
| east 6 inches and tension the stretch filmto a point where a

| -inch neckdown is obtained at both the top and bottom of the
filmas it Is dispensed fromthe roll. Depending on the wapping
mode used, apply this stretch filmas foll ows:

a. Spiral node. Apply 30-inch wide filmwth three full waps

at both the top and bottom of the load and a 70 percent spiral-
filmoverwap at the center of the |oad.

b. Convolute node. Apply 30-inch wide filmwth two full
wraps at both the top and bottom of the load and a 50 percent
spiral-filmoverwap at the center of the |oad.

c. Full-web node. Apply 60-inch wide filmwth three full
plies of Tilm

4.3.5.1 Stretch-wapping of tires. The stretch filns, 1.5-ml
thick, recommended for use In stretch-wapping tires are cast
coextruded (three layers), LLDPE, or a blown, LLDPE film bl ended
with 12 percent EVA during extrusion.

4.3.6 Stretch-wapping of palletized |oads. In addition to the
two films recommended above for stretch-wapping tires, a 1.5-
ml thick filmnade of PVC is also prescribed for palletized

38



Downloaded from http://www.everyspec.com

M L- HDBK- 770A

loads (fig 28). (Note. This film exhibits excessive |oosening
at high tenperatures which may affect the stability of pyramd
stacks of tires. Consequently, it is not recomrended for the

stretch-wapping of tires.)

FIGURE 28. Stretch-wap bonding of palletized |oads.

Using the prescribed films, the methods recommended for the
stretch-wapping of palletized |loads are as follows:

oA O/erIaP the pallet a mninumof 6 inches with the stretch
film measured from the bottom of the | oad.

h. Overlap the top of the |oad at |east 4 inches.

c. Tension the stretch filmto a point where a |-inch neck-
down is obtained at both the top and bottom of the filmas it is
di spensed fromthe roll.

d.  Apply 30-inch wide filmwith three full waps at both the
top and bottom of the load and a 50 percent spiral-film overwap
at the center of the |oad.
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APPENDI X A
ACRONYM AND DEFI NI TION LI ST
10. SCOPE.  For the convenience of users, listed below are
acronyms used throughout this publication with their definition

shown in the adjacent colum. This list will facilitate user
identification of acronyns used in the text.

ACRONYM DEFI NI TI ON
ccP Cont ai nerization Consolidation Point
CONT Cont ai ner/ Cont ai neri zed
CONUS Continental United States
DLA Def ense Logi stics Agency
DCD Department of Defense o
DODI SS Department of Defense Index of Specifications
and Standards
EVA Et hyl ene Vinyl Acetate
FNVS Foreign Mlitary Sales
GSA Ceneral Services Admnistration
| LP International Logistics Program
LDPE Low Density Polyethyl ene
LLDPE Li near, Low Density Polyethyl ene
MD Machine Direction
NRDC US Army Natick Research and Devel opment Center
NSN National Stock Nunber
a Qut side D aneter
PB Pol ybut yl ene
PD Priority Designator (MLSTRIP)
PE Pol yet hyl ene
POL Petroleum Qs and Lubricants
PVC Pol yvinyl Chloride
SEAVAN Commercially Oaed Renountabl e Contai ner
D Transverse Direction
USPS United States Postal Service
Wi U traviolet-Inhibited
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Cust odi an:
Arny--SM
Air Force--69
Navy- - SA
DLA- - DH

Revi ew Activities:
Arny -- AT, G, AL, MI, MR

AF-71, 80, 82
DLA--CS, GS

User Activity:
Arny--ME, M

Gvil Agency Coordinating Activity:

GSA- - FSS
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